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Abstract- Herpes simplex virus type 2 (HSV-2) is a one of the 

most prevalent worldwide sexually transmitted infection.  HSV-2 

causes recurrent genital ulcers, neonatal herpes, and also, 

increases the risk for HIV acquisition. Many HSV-2 vaccines 

have been tested in humans, but were not consistently effective. 

In the present work we tried to produce a model vaccine for 

HSV-2 formulated in different formulae as an attempt for 

development of an effective prophylactic and therapeutic HSV-2 

vaccine. Beta propiolactone (BPL) as virus inactivant was 

compared with the conventional formalin.  Also, calcium 

phosphate nano-particles (CPN) as a vaccine adjuvant was 

compared with current used aluminum phosphate gel (alum) 

micro-particles. Stability of adjuvanted and non adjuvanted 

vaccine models was monitored at different thermal conditions. 

Subcutaneous route was conducted in balb-c mice to determine 

the immune response of vaccine formulations. Data revealed that 

Al-BPL-HSV-2 vaccine showed the highest and longer durative 

immune response compared with other vaccine candidates. 

Different formulations of the test vaccine showed the same 

pattern of stability at different thermal conditions (4°C and 37°C 

and 45°C). Also, Al-BPL-HSV-2 vaccine formulation could 

efficiently develop antibody level that could neutralize the 

challenge dose of HSV-2 and no viral infection could be detected 

in the vaginal tissues using direct immune-fluorescent assay. 

Index Terms- Herpes simplex virus-2; Calcium phosphate 

nanoparticles; Alum; Adjuvant; Beta-propiolactone; Formalin; 

Stability. 

I. INTRODUCTION 

SV-2 is a sexually transmitted virus that is the major cause

of genital herpes, a highly prevalent infection among people

worldwide 
[1]

. HSV-2 infects epithelial cells in the skin and 

mucosal surfaces during primary infection, then travels via 

retrograde transport along nerve axons to the dorsal root ganglia 

(DRG), where latency is established 
[2]

.While epithelial cells are 

destroyed during lytic HSV-2 replication, neuronal cells are not 

destroyed and provide a reservoir for latent virus. Reactivation 

can be caused by numerous factors, including stress, hormonal 

changes and immunosuppression 
[3]

. 

        Transmission of HSV-2 from mother to infant during birth 

is the most serious complication of genital herpes, and women 

who acquire HSV-2 during pregnancy are at the highest risk of 

transmitting the infection 
[4]

. Neonatal herpes can result in long-

term neurologic, blindness or mortality 
[5]

. Furthermore, a recent 

study concluded that HSV-2 infection to be associated with a 

three fold increase in susceptibility to human immunodeficiency 

virus (HIV-1) in both men and women from the general 

population 
[6]

. Although the great efforts to develop a safe and 

effective vaccine, up to date no proven effective vaccine is 

available 
[7]

.  

        Vaccine effectiveness depends on its ability to provide 

enough protection in order to avoid infection, minimize post-

infection complications, reduce the viral shedding or block its 

transmission 
[8]

. Most of the ongoing vaccine research designed 

for induction of increased systemic humoral and cellular 

immunity 
[9]

. The immune response to the vaccine was based on 

a combination of many key factors such as the dose numbers, 

volume, route of administration, the antigen contents, and 

adjuvant used 
[10-11]

.  

        Inactivation with formaldehyde is commonly used for the 

production of commercial human and animal viral vaccines such 

as those against polio, hepatitis A, and influenza viruses. 

However, little is known about the molecular mechanisms 

underlying virus inactivation by formaldehyde 
[11]

. Also,  BPL is 

widely used for the inactivation of infectious agents in many 

vaccine preparations as well as in disinfection, plasma 

sterilization and tissue transplants as it  reacts with nucleophilic 

reagents (including nucleic acids and proteins) leading to 

alkylated and/or acylated products. BPL is very reactive with 

different chemical moieties of various biological molecules 

including proteins (mostly methionine, cysteine and histidine) 

and nucleic acids (mainly adenosine, cytidine and guanosine 

moieties of the vRNA . BPL seems to be more effective in 

inactivating enveloped viruses than non-enveloped viruses  
[12-13]

. 

        An effective vaccine usually requires an adjuvant to 

enhance the immune response. The adjuvant induced immunity 

differs according to the adjuvant types, the ratio between the 

adjuvant and vaccine, the route of administration, the charge and 

particle size of the adjuvants. Calcium phosphate and aluminum 

compounds have been approved for human use as adjuvants in 

several European countries 
[14]

. 

H 

http://www.sciencedirect.com/science/article/pii/S0005273613003520#bb0115
http://www.sciencedirect.com/science/article/pii/S0005273613003520#bb0115
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        Alum is the most commonly used adjuvant. In the United 

States, alum compounds are the most extensively used adjuvants 

in licensed vaccines for humans 
[15]

. Although they effectively 

enhance immune responses, there are several disadvantages 

associated with their use 
[16]

. They include the severity of local 

tissue irritation, the longer duration of the inflammatory reaction 

at the injection site, strong Th2 (T-helper cells) responses, 

minimal induction of cell-mediated immunity, and a propensity 

to elicit undesirable immunoglobulin E (IgE) responses 
[17]

. 

Despite of its widespread use in human vaccines, the mechanism 

of action for aluminum adjuvant is not completely well 

understood. The “depot effect” is a commonly suggested 

mechanism for adjuvancy. Adsorptive capacity and strength of 

adsorption between antigen and alum adjuvant has been shown to 

correlate with adjuvancy 
[17]

. Replacement of aluminum salts 

with calcium phosphate has long been described 
[18]

.  

        CPN is another mineral adjuvant has been used and 

approved as a vaccine adjuvant in several European countries 
[19]

. 

CPN is an ideal biomaterial because it is a natural constituent of 

the human body and is generally regarded to be safe, 

biocompatible and biodegradable. CPN as an alternative adjuvant 

to aluminum compounds induced a higher IgG2a level and a 

lower IgE response 
[20]

. CPN may be an effective substitute in 

vaccines that require cell-mediated or cytotoxic T-cell response 
[21]

.  

        The present work aimed to prepare HSV-2 cell culture 

derived experimental vaccine inactivated with different 

inactivants namely formalin and beta-propiolactone, evaluation 

of CPN as an alternative adjuvant compared with current used 

alum, and  thermal stability and related immune response. 

 

II. MATERIALS AND METHODS 

Determination of virus infectivity 

        HSV-2 was kindly provided by Dr. Aly Fahmy, Head of 

R&D sector. The Holding Company for Biological products, 

Vaccines and Drugs (VACSERA), Giza, Egypt. The virus seed 

stock was prepared according to 
[22]

, where growth medium was 

decanted from the African green monkey kidney  (VERO) 

precultured cell flasks kindly provided by the cell culture 

department, virology sector. The cell line was maintained 

according to 
[23-24]

; the monolayer was washed with sterile PBS 

(phosphate buffered saline), pH 7.2. HSV-2 used as 0.1 MOI / ml 

(multiplicity of infection) was dispensed to each 175 cm
2
 TC 

(tissue culture) flask. Bottles were shacked at 15 min interval for 

assurance of well virus distribution, 100 ml of maintenance 

media were dispensed to each flask. Vero cells with growth 

media were distributed. Once cells have been seeded, the cells 

were allowed to grow overnight. In the next day, growth medium 

were removed from cells. 10-fold dilutions of HSV-2 of virus 

stock were prepared (10
-1

 through 10
-7

).  0.1 ml of each dilution 

was inoculated to the precultured vero cell plate in quadrate. Un-

inoculated control well was left as a negative control.  Plates 

were incubated in CO2 incubator for 7 days with daily 

examination using inverted microscope to check for development 

of CPE (cytopathic effect). At the end of examination duration 

the viral infectivity titer was determined according to Reed and 

Muench (1938
)[25]

. 

 

   Animals 

        18-20 gm female balb-C mice were used for vaccination and 

chemical inactivant toxicity monitoring. Experimental trials 

using animals started post Faculty of Pharmacy - Cairo university 

ethical committee approval.  Balb-C mice obtained from the 

animal house unit, VACSERA, Egypt. The animals maintained 

under standard laboratory conditions (12 hrs light and dark 

cycles) had free access to standard meal and water supply. 

 

Inactivation of HSV-2 using chemical inactivants     
        BPL and formalin (F) were purchased from (Sigma - 

Aldrich, USA). Vaccine pool was liquated in 2 aliquots, first 

aliquot of HSV-2 was inactivated using BPL prepared as 0.0035 

M 
[23-24]

. BPL was stepwise dispensed to virus aliquot with 

continuous stirring. Second aliquot was inactivated using 0.2% F 
[21]

 as it was diluted in HBSS (Hank's buffered salt solution) pH 

7.2 as 37 - 40 % final concentration and added to the virus 

suspension to obtain at final concentration 0.2 %. 

 

Determination of Inactivation kinetics of HSV-2 

        Inactivation kinetics relative to time post treatment with F 

and BPL was determined 
[26-27]

 where 1 ml of chemically treated 

virus aliquots was collected at time interval (every 1 hr for F and 

15 minutes for BPL). Virus samples were 10 fold serially diluted 

10
1
-10

8
 in 199-E (medium -199 Earle's salts).  Prepared dilutions 

were dispensed onto precultured vero cells in 96 well plates 

(TPP-Swiss). Infected cultured plates were incubated in CO2 

incubator (Jouan –France) and daily examined for detection of 

CPE. 50 % end point induced, CPE was determined 
[28]

. 

        In case of formalin treatment, when residual live virus could 

not be detected residual formalin was neutralized using 1/16 of 

35% Na-bisulphite as 0.0289% final concentration 
[29].

 

 

Determination of  chemical inactivants toxicity  

        Intraperitoneal route was conducted using balb-c mice to 

determine the toxicity of formalin and BPL as currently used 

inactivants according to the OECD-423 guidelines 
[21,25]

. Balb-C 

mice were allocated into groups (10 /cage). General symptoms of 

toxicity and mortality were observed for 24 hrs through 7 days 

post chemical administration. 

 

Intravaginal HSV-2 challenge model  

        After 3 weeks of final boost, immunized female balb-c mice 

were challenged intravaginally using 100 TCID50 (tissue culture 

infective dose) HSV-2. Vaginal tissues were examined after 1 

week for detection of non-neutralized HSV-2 using immune-

fluorescent assay (IFA) compared to non-immunized balb-c mice 

as negative control. 

 

Preparation of Adjuvants 

        CPN adjuvant: Calcium phosphate nanoparticles was 

prepared by mixing buffers A and B, prepared by the rapid 

dissolution of 18.36 gm Na2HPO4-12H2O; 12.5 gm NaOH; 7.5 

gm NaHCO3 in 325 ml of distilled water and 10.75 gm Ca(NO3)2 

4H2O in 125 ml of distilled water. All buffers were sterilized by 

membrane filtration (0.022 Stereoscopy vacuum filtration system 

(Millipore –USA)). Vaccines were homogenized in a 0.07 M 

dibasic sodium phosphate sterile solution. The antigen 

suspension was mixed with solution A prior to mixing to solution 

http://www.google.com.eg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=8&cad=rja&uact=8&ved=0CD4QFjAH&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpmc%2Farticles%2FPMC190510%2F&ei=3EsKVKbOBYbPaLHEgpAP&usg=AFQjCNHhI10xydRGMEA4aGezjAuE0TCHuw&bvm=bv.74649129,d.bGQ
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B. The precipitate of gel-like amorphous calcium phosphate 

formed was agitated for approximately 30 seconds. Then HSV-2 

antigen were absorbed on the CPN adjuvant 
[30]

. 

 

    Aluminum phosphate (Alum) adjuvant: both of 0.63 M         

AlCl3.6H2O and 0.3 M Na3PO4.12H2O were prepared in 40 ml 

normal saline each. Prepared solutions were 0.2μm filtered. 

Contents were stirred continuously during the procedure at 40 to 

60 rpm (recycle/minute). 0.3 M Na3PO4.12H2O solution was 

added to the mixing bottle. Then 300 ml normal saline was 

added. The antigen was also added followed by addition of 0.63 

M AlCl3.6H2O solution to the mixing bottle. The pH was 

maintained between 6.5–6.8. The final volume was adjusted with 

sterile normal saline. The suspension was mixed for 2 hrs at 

37°C 
[30]

. 

 

Formulation of HSV-2 vaccine  

        Both F and BPL inactivated HSV-2 virus were adjuvanted 

using CPN and alum, non adjuvanted inactivated virus was 

involved.  Six formulae of test vaccine were prepared namely, 

BPL-HSV-2, CPN-BPL-HSV-2, Al-BPL-HSV-2, F-HSV-2, 

CPN-F-HSV-2 and Al-F-HSV-2. The adjuvants used according 

to the recommendation of the World Health Organization 
[32]

.  

 

Vaccine stability 

        90 healthy balb-c mice took part in this study. They were 

randomized into six groups to receive the same lot vaccine stored 

in six different ways. the first group received vaccine that freshly 

prepared, the second group received vaccine heated at 45°C for 1 

week (accelerated stability), the third group received vaccine 

incubated at 37°C for 1 week, the fourth group received vaccine 

incubated at 37°C for 2 week, the fifth group received vaccine 

incubated at 37°C for1 month (Real time stability) and finally the 

sixth group received vaccine refrigerated (4°C) for 1 year. The 

six participant groups did not differ with respect to mean ages or 

sex distribution. 0.5 ml vaccine doses were administered 

subcutaneously (s.c) in the according to a 0 and 24 weeks 

schedule separating them in first 12 weeks and second 12 weeks 

by injection of 0.5 ml vaccine as poster dose  . Blood was drawn 

for measurement of anti-HSV-2 at 2,4,8,12,16,20,24 weeks. 

Evaluation of test vaccine stability and related immune response 

was performed according to 
[30]

. 

 

Evaluation of immune response 

        Blood samples were collected through retro-orbital plexus 

of immunized mice. Sera were collected using cold 

centrifugation for 15 minutes at 5000 rpm (recycle per minute) 

and analyzed for HSV-2 antibodies using enzyme-linked 

immunosorbent assay (ELISA). ELISA plates (Nunc – Denmark) 

were coated with cell lysate antigen prepared according to 
[24]

 

overnight at 4°C. Serially diluted test sera were incubated with 

pre coated ELISA plates at 37°C for one hour. Plates were 

washed using washing buffer (PBS+ 0.05% Tween-20) using 

automated Bioteck plate washer (Bioteck –Elx-800, USA). Anti-

mouse conjugate labeled with peroxidase enzyme (Sigma 

immuno-chemicals) was dispersed as 100μl as 1/1000 final 

dilution. Plates were incubated for 1hr and unbound conjugate 

was washed. TMB (tetramethylbenzidine) substrate buffer 

(Sigma – Aldrich, USA) was added as 100μl/ well. Plates were 

kept in dark for 20 minutes. The reaction was stopped using 

100μl of 2N hydrochloric acid HCl (Sigma –Aldrich, USA). 

Developed color was measured at 450 nm using ELISA reader 

(Tecan Sunrise – Austria), antibody level was plotted against 

weeks. 

 

Determination of IFN-γ and IL-10 (interferon and 

interleukin 10) 

        IFN-γ and IL-10 concentrations detected post immunization 

were monitored in sera samples from immunized mice groups 

using ELISA (standard kits from Life science Inc., USA). 

 

III. STATISTICAL ANALYSIS 

        Statistical analysis was performed using analysis of variance 

(one-way ANOVA), P value less than 0.05 was considered 

significant. Data collected from three repeated experiments.  

 

IV. RESULTS 

Determination of virus infectivity  

        HSV-2 was of an infectivity titer in the order of 7.5 log (10) / 

ml determined using cell culture assay. 

 

Inactivation kinetics of HSV-2 virus 

        Data recorded revealed that HSV-2 virus was completely 

inactivated within 2 hrs (120 min ) post treatment with 0.0035M 

BPL and 5 hrs (300 min ) post treatment with 0.2 %  formalin; 

recording a mean depletion rate of HSV-2 was 0.65 log (10) / hr 

and 3.2 log (10)/ hr in case of formalin and BPL respectively 

[Fig.1] . Data revealed that BPL was significantly effective and 

faster inactivant than formalin (P < 0.05).  

 

Determination of  chemical inactivants toxicity 
        It was clear that  the used concentration of  0.2% of 

neutralized formalin and 0.0035 M BPL  were completely safe to 

tested mice , Mice behaved normally with no signs of illness and 

no mortality detected throughout 7 days post administration. 

 

Intravaginal HSV-2 challenge model  

        Data revealed that the developed immune response to BPL-

Al- HSV-2 vaccine could completely neutralize the infective 

dose of HSV-2 used in intravaginal infection compared with 

control non immunized balb-c mice [Fig.2.] 

          

Evaluation of immune response to experimental vaccine 

candidates   

        Data recorded revealed that the none adjuvanted BPL and F 

prepared vaccine candidates were potentially immunogenic and 

there was a noticed elevated antibody level relatively to time till 

the 8
th

 week followed by declined phase of antibody level and a 

2
nd

 elevation occurred post boostering extended till the 16
th

 week. 

There was no significant difference of antibody level post 

immunization with BPL and F inactivated vaccines (P>0.05). 

        It was clear that freshly prepared BPL and F-HSV-2 

inactivated vaccine candidates showed a non significant 

difference in the immune response than that stabilized at 37°C 

for 1 week (P>0.05). While for freshly prepared BPL and F-
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HSV-2 inactivated vaccine candidates showed a significant 

immune response than those stabilized at 37
o
C for 2 and  4 weeks 

, 4°C for a year and at 45°C for a week (P<0.05), 

        Although Al-BPL-HSV-2 formulation had given a higher 

immune response than Al-F-HSV-2 vaccine candidates at 

different thermal conditions ( freshly prepared, 37°C 1,2 and 4 

weeks, 45°C and 4°C )  but it was insignificant difference ( P   <

0.05). 

        Regarding the alternative adjuvant namely CPN,  the 

immune response of both  CPN-BPL-HSV-2 and CPN-F-HSV-2 

were elevated antibody level relative to time till the 8
th

 week post 

immunization followed by significant decreased immune 

response till 12
th 

week (P<0.05). While post boostering there was 

a noticed elevation that not extended too much and declined after 

16
th

 week followed by significant decrease till 24
th

 week 

(P<0.05) at different thermal conditions. There were a non-

significant difference between the two formula as using the same 

adjuvant but using different viral inactivants ( P<0.05). 

        Alum adjuvanted formulations as formalin or BPL 

inactivated  at different thermal conditions had given more 

significant increase in immune response than  those calcium 

phosphate adjuvanted (P<0.05) [Fig.3-8] . 

        All formulation behave the same thermal pattern as there 

was  a non significant difference between freshly prepared 

formulations and  those thermally treated for 1 week at 37°C (P > 

0.05). While there was significantly elevated antibody level 

between freshly prepared formulations and those incubated at 

37°C for 2 and 4 weeks post immunization (P < 0.05). Also, 

highest difference in antibody level was showed when compared 

to the same formulations stabilized for a year at 4°C and 

accelerated stabilized at 45°C for a week (P<0.05) .   

  

Plasma, IFN-γ and IL-10 levels 

        Regarding the cellular immune response post vaccination 

with test vaccine candidates there was a noticed significant 

elevation of IL-10 and IFN –γ level relatively to time compared 

with that induced post immunization with inactivated non 

adjuvanted vaccines.  As, Al-BPL-HSV-2 induced IL-10 and 

IFN-γ significantly elevated compared with Al-F-HSV-2 

(P<0.05) [Fig. 9,10].   

 

V. DISCUSSION 

        Data reported revealed that AL-BPL-HSV-2 vaccine 

candidate showed a longer durative and higher immune response 

with a better stability either real time stability or accelerated 

stability (4°C , 37°C and 45°C) compared with other vaccine 

formulations prepared using CPN as adjuvant , and the variation 

of antibody level may be attributed to variation in viral load 

efficacy/ capacity that may be due to the nature of adjuvant 

,chemical structure of alum than CPN, particle size and 

physiochemical structure. Our data were in the opposite to 

records of 
[16,22,25]

 as they used different vaccine candidates and 

the virus particle size and out shell charges may have a role in 

these variation. Also, our data were in agreement with them as 

they recorded the better potential of BPL as inactivant than 

formalin. The present data was in agreement with 
[34]

 despite 

their use of thermal treatment of viral inactivation at    33°C for 

72 hrs, while we used F and BPL for 24 hrs at 37°C. Regarding 

the formulation of HSV-2 vaccine, our best formula was Al-

BPL-HSV-2 and no viral infection detected post challenge 

representing a higher immune potentials that could neutralize the 

challenge dose of HSV-2. These records were partially agreed 

with data recorded by 
[37] 

regarding the efficacy of HSV-2 

vaccine protection and immune potential. But, they disagreed 

with them in the formulation pattern and route of administration 

of vaccine, where they reported that the best protection against 

HSV-2 disease and shedding was obtained by intramuscular (i.m) 

injection of FI-HSV2/ MPL/Alhydrogel. 

        Also, they postulated that the route of administration used of 

formulated vaccine candidate (FI-HSV2/MPL/Alhydrogel) could 

affect the immune response, but not resulting a high level of 

protection, and in 2 independent experiments, i.m immunization 

elicited significantly higher levels of virus neutralizing 

antibodies compared to the s.c rout of administration. The 

immunological mechanism for the better protection against 

disease found by i.m delivery of the same FI-HSV-2 vaccine is 

unknown, but is likely related to differential effects of 

administration route on the levels, functions, or localization of 

vaccine induced immunity
 [37]

. 

        In the mean time our data was aligned with 
[37]

 despite we 

arranged for only one challenge trial and vaccine was 

subcutaneously administered as a whole viral antigen adjuvanted 

with both CPN and alum, while they reported that this vaccine 

prevented HSV-2 disease despite the mild inflammation, reduced 

virus shedding by 3 to 4 Logs, protected the majority of animals 

from detectable vaginal virus even after two challenges, and 

provided complete protection against HSV-2 DNA in DRG. The 

high level efficacy was dependent upon formulation with 

MPL/Alhydrogel (monophoshoryl lipid) or MPL/Adju-Phos. The 

long-term challenge experiment with FI-HSV2/MPL/Adju-Phos 

(formalin inactivated) demonstrated that responses were durable, 

as similar high level protection was observed at 3 and 9 weeks 

post-boost. Also, 
[34]

 as they evaluated the immune response post 

vaccination with hydragel adjuvanted FI-HSV-MPL / Alhydrogel 

and reported that antibody level cold reduce the virus infectivity 

titer by 4 log(10). Also, the protection in animal models appears to 

be at least as high as that engendered by attenuated or 

replication-defective HSV-2 vaccines, strategies that have the 

potential for the establishment of latency or recombination with a 

wild-type virus. While vaccination with inactivated virus 

eliminates many safety concerns, a major criticism of the first-

generation inactivated HSV-2 vaccines has been the poor 

durability of elicited responses. However, that formulation with 

adjuvants such as MPL/Alhydrogel challenges this dogma. These 

exciting results demand further consideration of inactivated 

HSV-2 vaccines formulated with the modern, clinically approved 

adjuvants. In the present study s.c route of administration was 

conducted and that was in agreement with 
[36]

 where they used 

i.m ad s.c. routes of administration and compared between their 

effect on immune response. And they found that the route of 

administration of the same tube of formulated FI-HSV2/MPL/Al 

hydrogel could affect the immune response in unknown way as 

recorded by 
[37]

. 

        Regarding the stability assessment of test vaccine our 

stabilization / preservation condition were in agreement with 
[34]

 

despite use of different inactivated viral vaccine model and 

different formulation using CPN and Al recording that yeast-
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derived recombinant DNA HB vaccine (Engerix-B) is apparently 

stable for 30 days at 20–25°C, for one week at 37°C, and for 

three days at 45°C, the corresponding half lives being calculated 

as nine months, 31 days and 13 days according to the 

manufacturer protocols. In the mean time there were no 

differences in immune responses between healthy persons 

immunized with a recombinant vaccine heated to 37°C for one 

week and similar persons given a control vaccine stored at 4°C , 

One month at 37
o
C and 45

o
C for one week ; the antibody 

distribution and geometric mean antibody titers were similar in 

the two groups. The total incidence, severity and types of 

symptoms were similar in persons immunized with the two 

vaccines, and no severe reactions were reported 
[38-40]

. 

VI. CONCLUSION

        Finally from the presented data, it could be concluded that 

formalin and BPL are good inactivants despite the inactivation 

potential of both was different since BPL showed a faster 

inactivation activity than formalin. Al-BPL-HSV-2 prepared 

vaccine showed a significant elevated immune response than 

CPN-BPL-HSV-2 prepared vaccine. Boostering is needed in case 

of using both vaccine candidates either adjuvanted or not. 

Vaccine immune potential maintained active post stability testing 

at different thermal conditions for tested durations. 
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Figure legends 

Fig.1. Inactivation kinetics of HSV-2 using F and BPL. 

Fig.2. Detection of residual live HSV-2 virus in mice vaginal tissue post challenge 
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Fig.3-8. Evaluation of immune response post vaccination with Alum -BPL-HSV-2 vaccine versus 

Ca -BPL-HSV-2 relative to time 

Fig.9. Evaluation of Interleukin level post     Fig.10. Evaluation of interferon level   post 

vaccination with BPL and Formalin  inactivated   alum adsorbed and non adsorbed vaccine candidates 

N.B 

Tables showing the effect of different thermal conditions related to time interval on the immune response (not included in paper).  

TCID50: tissue culture infectious dose which will infect 50% if the cell monolayers challenged with the defined inoculum 
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Abstract- The purpose of this study is to empirically examine the 
validity of the Marshall-Lerner Condition in India in the Pre 
reform (1962-1990) and Post reform interlude (1991-2013) 
considering the total exports & imports of India. Also, this paper 
critically analyzes chief industry (Sugar Industry) of the 
Manufacturing sector of India for the five year period of 2009-
2014. Manufacturing sector is the backbone of Indian economy 
as it fuels growth, productivity and employment and strengthens 
other sectors of the economy. Consequently, Government 
launched its ambitious programme of “Make in India” on 25th 
September 2014 which is expected to establish India as a major 
manufacturing hub and push India on a high and sustainable 
growth trajectory in the coming times. Manufacturing exports 
constitute the lion’s share of merchandise exports of countries 
globally. Similarly, in the case of India too it contributes the 
largest share to the country’s merchandise exports. In particular, 
the sector’s share increased from 50 percent in 1985 to over 65 
percent by the year 2013. India enjoys the position of 2nd largest 
exporter of Sugar with 17% (2014-2015) share in the world. 
Moreover, 45 million of population is dependent on this industry 
which constitutes 7.5 per cent of the rural population.  Therefore, 
an attempt is made to scrutinize the indispensable industry of this 
sector. An in depth literature review was conducted & it was 
observed that no study was undertaken specifically in the Sugar 
industry. In this study, an export-import model is created by the 
annual data of five variables namely; Exports, Imports, GNI, 
Exchange Rate and the World Income taken from World Bank 
database (for total exports and imports) & Ministry of Commerce 
and Industry (for Sugar Exports and Imports).This is done using 
the best possible econometric technique where all these variables 
are tested for Stationarity and then for Cointegration via SAS and 
finally OLS technique has been implied in order to find the 
import and export elasticity. 
       The study concludes that the Marshall- Lerner condition is 
satisfied in the Pre-reform and the Post-reform period in India, 
but there has been decline in the numerical terms. Further, the 
findings show that the theory is not justified for the Sugar 
industry. All these findings are supported with the theoretical 
prospectus. This paper serves as a stepping stone towards future 
research on which the policies can be adopted by India & this 
will be helpful for the growth and development of Indian Sugar 
Industry and therefore, this study will be useful for the country’s 

growth as India is in the top exporters of sugar and its 
components. 
 
Index Terms- Balance of Payment, Depreciation, Export 
elasticity, Import Elasticity, Marshall-Lerner condition   
 

I. INTRODUCTION 
n today’s world the problem of depression and recession is 
faced by not only the developing countries but also by the 

developed countries. As a result of which there occurs deficit in 
the Balance of Payment. Marshall- Learner has given the most 
useful insight on how can the Balance of Payment be improved 
in such situation. Therefore, this paper aims to study and analyze 
his following condition will in the pre reform and post reform 
interlude for a developing country like India: 
 
 
        This condition says that if the sum of price elasticity of 
demand (Exd) for export and price elasticity of demand for 
import (Emd) is greater than 1, only then the Balance of Trade 
will improve. This condition tells us whether the foreign 
exchange market is stable or unstable. If this equation is satisfied 
then the foreign exchange is stable and if this sum is less than 1 
then the market is unstable and is it is equal to 1, then the change 
in exchange rate will leave the Balance of Payments unchanged. 
        However, the overall effect of the devaluation or the 
depreciation has an effect on the BOP of a country in three ways: 
 

i. The imports become costlier and so 
their volume reduces 

ii. The exports are encouraged as they 
become cheaper for the rest of the 
world 

iii. Lesser foreign currency is earned by a 
given quantity of exports 

 
        Therefore, the ultimate effect depends upon how the imports 
and exports of a country respond to the depreciation which in 
turn depends upon the import and export demand elasticity. So, 
any combination of export and import elasticities that satisfies 
the Marshall-Lerner condition will cause the first two effects 

I 

Exd + Emd >1 
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described above to outweigh the third, leading to an improved 
trade balance. 
        The liaison of exchange rate and trade balance is an 
imperative basis for the foreign policy of any country. According 
to Classic economic theory, the affiliation of exchange rate and 
trade balance can to a great extent be explained by Marshall-
Lerner condition and J-curve. Majority of the studies assessing 
the impact of currency depreciation on the external account of a 
country have focused on the well known Marshall-Lerner 
condition, which is a long run effect and the J-curve which is the 
short-run effect. 
        Recently, Prime Minister Narendra Modi launched 
the Make in India program on 25 September 2014. The main 
objective of this program is to develop the manufacturing 
industries, as they are the main source of exports and all other 
industries are inter-related to the manufacturing Industries. Sugar 
Industry is the chief industry in the manufacturing sector. Indian 
sugar industry enjoys to be 2nd largest sugar exporter in the 
world. However, there has been a declining trend noticed with 
regards to the quality. Moreover, the domestic prices of sugar are 
higher as compared to the international market and therefore, the 
exports are reducing. So, there arises a need to scrutinize this 
phase and investigate which factors are leading to this situation. 
As by doing so, we will be able to know the drawbacks and the 
policies can be made to revive this industry again. 
         According to the Wall Street Journal, this is due to the fact 
that Indian sugar isn't competitive in world markets, which are 
dominated by low-cost producers Brazil and Thailand. Therefore, 
the Government of India is considering giving financial 
incentives to sugar mills to encourage the export of 1.4 million 
tons of raw sugar as the cash-starved industry looks to cut huge 
stockpiles and make payments to cane farmers. It won't be the 
first time the government has used this tactic. During the season 
ended in September 2014, India's government paid a subsidy of 
3,371 rupees (about $56) per ton to produce and export 
raw sugar. 

1. The industry has been calling for such an incentive 
to help with the export of its massive surplus 
stock. India, the world's second 
largest sugar producer after Brazil, produced 13.48 
million tons of the sweetener between October and 
last month, according to the Indian Sugar Mills 
Association, compared with 11.7 million tons 
during the comparable period last season. 

        India's sugar production for this season, which runs from 
this past October 2013 to the September 2014, is expected to 
come in at 25 million tons, while domestic consumption is 
estimated to be 24.8 million tons, according to government 
figures. However, it is worth noting that India has Capacity to 
produce over 30 million tons of sugar .The stockpiles have led to 
a decline in local prices, making it difficult to for the industry to 
pay farmers. 
        In order to analyze the state of Indian Sugar industry , in 
this paper, the five year data is analyzed from 2009 to 2014. 
 
OBJECTIVES: 

a. To examine the validity of the Marshall-Lerner 
Condition in the pre reform and post reform 

interlude for India and judge against the 
analysis. 

i. To test the authenticity of the Marshall-Lerner 
Condition in India in the Pre-reform period (1962-
1990) 

ii. To test the legitimacy of the Marshall-Lerner 
Condition in India in the Post -reform period (1991-
2013) 

iii. Critical analysis and comparison of India in the 
Pre-reform and the post-reform interlude 

 
b. To test the legitimacy of the Marshall-Lerner 

Condition and scrutinize the Sugar Industry of 
India (2011-2014) 

i. To review the export and import trends of the 
Sugar industry  

ii. To understand the factors leading to the turn 
down of Sugar Industry 

iii. To analyze the data with respect to the Marshall-
Lerner Condition 

 

II. LITERATURE REVIEW 
        The empirical assessment of these conditions encompasses a 
wealthy heritage and numerous studies have attempted to find the 
nature of the relationship between exchange rate volatility and 
trade. The studies conducted in the 18th and 19th century mainly 
used the least square methods to guesstimate price elasticities in 
import and export equations and many of them  bent mixed 
results (Khan 1974, Goldstein and Khan 1985, Wilson and 
Takacs 1979, Warner and Kreinin 1983, Bahmani-Oskooee 1986, 
Krugman and Baldwin 1987).  But, these theories are mainly 
criticized because they did not check the stationarities of the data 
and hence the result seemed to be biased. As a result, recently 
modern econometric techniques implying  non-stationarities and 
reduced-form equation in the data has been used and many 
studies resulted to support the ML condition (Bahmani-Oskooee 
1998, Bahmani-Oskooee and Niroomand 1998, Caporale and 
Chui 1999, Boyd, Caporale and Smith, 2001).  
        This paper aims to determine the Marshall- Lerner 
Condition for India and China for the period 1991-2013.The 
main reason that this topic is essential to explore because while 
reviewing the past it is discovered that very little exertion has 
been done in this field and specifically in this region. The chief 
rationale which makes this study stands out is that no significant 
work has been done to analyse the conditions in India except a 
few. Moreover, there is no study which have thrown light on the 
comparison between India and China particularly. As this paper 
will use the modern econometric and research methods, so it will 
provide an in-depth analysis. This paper will also briefly focus 
on the points which have lead to justification of the Marshall-
Lerner condition in both the countires. 
        A vast review of literature has been done to understand the 
work done in this vital field.  A broad-spectrum acuity is that a 
nominal devaluation can trim down trade imbalances only if it 
translates into a real one and if trade flows respond to relative 
prices in a momentous and conventional manner (Reinhart, 
1995). A devaluation of the domestic currency will be lucrative 
and beneficial for the economy by escalating the global 
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competitiveness of domestic industries (Kandil and Mirazaie, 
2005). Dornbusch (1988) shows that the efficacy of  depreciation 
in improving the balance of payments depends on redirecting 
demand in the right direction and by the correct amount and also 
on the capacity of the domestic economy to meet the additional 
demand through increased supply. Bird (2001) argues that if 
inflation is on acceleration, then there is no course of action to 
keep the real exchange rate in equilibrium. Therefore, in his 
outlook, several developing countries have selected flexible 
exchange rates because of this reason but this is not an idyllic 
elucidation since demand and supply elasticities may be fairly 
low: even when they satisfy the Marshall-Lerner conditions, their 
response to exchange rate changes may not be as big as in 
developed economies.  
        The research so far done on the developing countires are 
included in this paper and discussed here. By reviewing these 
studies no definite conclusion can be drawn for developing 
countries. Eita, Joel Hinaunye (2013) finds evidence in favour of 
Marshall-Lerner condition for Namibia using a cointegration 
model and also estimates income elasticities of trade for the 
country. When the SAARC countries are taken into consideration 
namely India and China, 2 studies were conducted which 
concluded that Marshall-Lerner is fulfilled they are Ritesh 
Pandey(2012) for India and Yun Zheng(2012)  for China. Judith 
Olivia Canipe (2012) conducted a study in Ghana to test the ML 
condtion prior to 1983 using OLS and panel regressions and the 
theory was not agreed upon. Başak Gümüştekin(2012) attempted 
to enquire the existence of the effect of devaluation on the trade 
balance both for the long run as well as the short run for a period 
of 22 years which included 20 industries using the co integration 
and error correction modeling. The result does not strongly favor 
the ML condition. The main loophole noticed here is that only 
specific industries have been studied by them which does not 
bring out a clear and broad picture. 
 
2.1 Theoritical model and concept 
        Adnan Ali Shahzad (2013) tried to estimate the relationship 
between the real exchange rate and the balance of trade for the 
selected South Asian countries. The study used panel unit root 
test and Pedroni cointegration test. The study found no evidence 
for the satisfaction of the condition. In order to test the ML 
condition in Nigeria Unit root tests (ADF and PP), Johansen an 
Juselius approach to estimation of multivariate cointegration 
system and ordinary least square (OLS) were used. The results 
show the evidence to support the theory. 
        ML condition was tested for the Kenyan economy for the 
period 1996 to 2011 by using the quarterly data on the log of real 
exchange rates. in particular, fractional integration and 
cointegration methods were used by Robert Mudida (2012). The 
study concluded of a well defined relationship and agreed with 
the ML condition n for the long run. 
        A study was conducted in Pakistan with time series 
quarterly data for 12 major trading partners Aftab and Khan 
(2008). It used unit root test and ARDL model. It stated no 
evidence in support of the theory.   W.S.Ho* (2004) estimated 
the import demand function for Macau by both aggregate and 
disaggregate models. Here, Johansen – Juselius co integration 
was used and it was concluded that disaggregate model is more 
appropriate to explain the import demand. 

        Bahmani-Oskooee (1985) used quarterly data and Almon 
lag structure for 7 years to estimate the ML condition in 4 
developing countries. The result satisfied the J-curve and ML 
condition but it is criticized on the point that it did not check the 
data for the stationarity and therefore the result may be biased. 
However, this shortcoming has been later covered and Lal and 
Lowinger (2002) conducted a study for the selected South Asian 
countries where the data was tested for stationarity and used 
Johansen Multivariate Cointegration and Error Correction Model 
(ECM) approach. This study supported the ML condition. But, 
the greatest shortcoming is that this study has used individual 
analysis on a region instead of regional analysis. 
 
2.2 Sugar industry profile 
 2.2a Historical perspective 
        The Indian sugar industry has a history of nearly 100 years. 
The origins of the industry can be traced back to the early period 
of the 20th century. The first plant was setup at Saran in Bihar in 
the year 1904. (See http://coopsugar.org/history.php).  
        The legislative framework for the industry was put in place 
through the Indian Sugar Industries (Protection) Act 1932, which 
facilitated rapid development of the industry. A number of 
factories were established in Bihar and U.P. During 1931-32, 
there were 32 sugar factories in India which 15 increased to 136 
by 1935-36 with a production capacity of 9.47 lakh tonnes per 
annum.(Thorat, 2009, p.14-15) Subsequently, there was no 
appreciable development in sugar industry for a considerable 
period.  
        The next phase of development of the industry was ushered 
in by the initiation of the planning process in  the post-
independence period. Under provisions of the Industries 
(Development and Regulation) Act, 1951 it became incumbent 
on each entrepreneur to take a license from Government of India 
both for establishing new factories and expansion of the existing 
sugar factories. In the initial years, the growth of the industry 
was restricted to the sub-tropical regions in the country 
comprising the States of UP, Bihar, Punjab and Haryana. 
However, under the five year plans, after 1950-51, large number 
of factories were set up in the tropical regions also which 
comprise the States of Gujarat, Maharashtra, Andhra Pradesh, 
Karnataka and Tamil Nadu. (Thorat, 2009, p.15). 
        Sugar became an essential commodity under the Essential 
Commodities Act, 1955. The Government has since then been 
following a policy of partial control and dual pricing for sugar. 
Under this policy, a certain percentage of sugar produced by 
sugar factories is requisitioned by the Government as compulsory 
levy at a price fixed by the Government in every sugar season for 
distribution in the Public Distribution System (PDS). Therefore, 
sugar industry is having the dual pricing system. 
 
2.2b Sugar Industry Trends 
        In this paper, emphasis has been led on the sugar industry as 
it is one of the top exporting and the importing industry in the 
world. The sugar industry in India is of significant economic and 
political importance. It is the major agro-processing industry in 
the country and hence the evolution of the industry has had 
important implications for rural industrialization and associated 
livelihoods.  The importance of sugarcane in the Indian economy 
is manifold. This industry is an important source of foreign 
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exchange earnings and plays a crucial role in the global market 
for sugar.  
        To be specific, India was the 2nd largest producer of sugar 
in the world after Brazil in 2014-15.  India’s share in the world 
production of sugar was 17 percent in 2014-15 as per the report 
of the Department of Agriculture & Cooperation. However, in 

spite of being the second largest producer of Sugar, India was the 
sixth largest exporter of sugar having a share of 2.76% in total 
global exports in 2014- 2015. However, India’s share has been 
less in imports than exports since 2009-2010. It is shown as 
follows: 
 

 
Figure 1: Trade Flow of India during 2009-10 and 2014 -15 (Unit: Lakh Tonnes) 

 

 
 

        An analysis of the trends of sugar supply and utilization in 
India between the period 2000 and 2011, reveals that the highest 
production was in the year 2011 that is 20934 (thousand metric 
tonnes), the highest net export was in the year 2001 that is 1200 
(thousand metric tonnes) (Koo and Taylor, 2002, p. 28). Since 
then the net export of sugar has dwindled. 

        The point to note here is that the domestic prices were 
higher than the international prices for the last one year due to 
accumulated stocks. One possible reason for the same is that the 
top 3 sugar producing countries produced record quantity of 
sugar. The same is shown as below: 
 

 
Figure 2: Sugar Price comparison of Domestic Sugar Price and International Spot Prices 

 
 

        In India, sugarcane is grown in the widely irrigated areas or 
the areas with high potential irrigation facilities in the states like 
Uttar Pradesh, Madhya Pradesh, Maharashtra, and Karnataka. 
India is majorly an agricultural country and sugarcane is a labor-
intensive crop. Sugar is the largest agro-processing rural industry 
in India with 2.76% weight in annual industrial production. 50 
million farmers and their families are involved in sugar cane 
cultivation and harvesting (Thorat, 2009, p.17) Over 5 lakh 
workmen are directly employed. Employment is also generated 

through various ancillary activities relating to transport, trade, 
machinery servicing and agricultural input supply. The industry, 
thus, caters to over 7% of India‘s rural population (Thorat, 2009, 
p.17).  
        Besides, its annual contribution to the Central and State 
exchequers by way of taxes is around Rs. 5750 crores. Cyclically 
it has the potential to earn the foreign exchange through exports 
in two years out of six years. The turnover of the sugar industry 
is presently estimated at over Rs. 80,000 cores. Sugar industry 
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has been recognized as an important one for its contribution to 
employment and livelihoods contribution to exchequer through 
taxes and earnings (Thorat, 2009, p.18). 
  

III. RESEARCH METHODOLOGY 
        Yearly data is collected for all the variables and the 
following equation is used to analyze the data after conduction 
Unit root test for stationary testing and Augmented dickey-fuller 
test for testing the co-integration.  
 
log X = B1 + B2log WI +B3log ER +a1------------------to 
calculate Export Elasticity------(1) 
 
log Y = B1 +B2log DI + B3log ER +a2-------------------to 
calculate Import Elasticity------(2) 
 
Where, 
X= Exports (as percentage of GDP) 
Y= Imports (as percentage of GDP) 
WI= World Income (In terms of US dollar) 
DI= Domestic Income (In terms of US dollar) 
 

 
 
 
 
 
 

 
ER= Real Exchange rate (In terms of US dollar) 
 
        All the data to analyze the condition in India in the pre-
reform and the post –reform period is collected from the data 
bank of World Bank. The data of exports and imports is collected 
from the databank of the Ministry of Commerce and Industry. 
 

         The data is tested for statioanrity using Unit root test by making use 
of SAS and it is found that there is stationarity. 

 
         The data is tested for cointegration using Augmented Dickey- Fuller 

test and it is found that no cointegration exist between the series.  
 

         Finally OLS is done at 95% level of significance to find the estimates 
which can be shown in the next section. 

 

IV. DATA ANALYSIS 
TABLE 1: Export Equation of Pre-reform Period India 

(1962-1990) 
 
SUMMARY OUTPUT   
    
Regression Statistics   
Multiple R 0.886024545 
R Square 0.785039495 

Adjusted R Square 0.768504071 
Standard Error 0.049134577 
Observations 29 
  
  Coefficients Standard Error t Stat 
Intercept -0.552440472 0.14736581 -3.74877 
Log ER -0.17413016 0.12788179 -1.36165 
Log world Income 0.25848676 0.04386675 5.892544 
    
 
DISCUSSION OF TABLE 1: 
 
1. As multiple regressions is 0.88. So, it indicates that there is a 

very high level of correlation between the dependent  
(Export) and independent variables (World Income and 
Exchange rate). 

 
2. R2 is 0.78 which is very good fit as it means that 78% of the 

variation in Exports is explained by the World Income and 
the Exchange rate. 

 
3. The standard error is coming to be too low at 0.04. 
 
4. The ER coefficient is 0.17, it means that for each unit 

increase in ER (appreciation), the exports decreases by 0.17 
unit. Also the standard error is coming to be too low at 0.12. 

 
5. The world income coefficient is 0.25 which means that for 

each unit increase in WI, the exports increases by 0.25 units. 
Also, the standard error is coming to be too low at 0.04. 

So we can write the following equations from Table 1: 
 
 
 
 
 
 
 

4.  
TABLE 2: Import Equation of Pre-reform Period India 

(1962-1990) 
 
SUMMARY OUTPUT   
    
Regression Statistics   
Multiple R 0.827653 
R Square 0.685009 
Adjusted R Square 0.660779 
Standard Error 0.064789 
Observations 29 
  Coefficients Standard Error t Stat 
Intercept -0.32356 0.149428 -2.16536 

log X = B1 + B2 log WI + B3log ER + a1 

X= -0.552 + 0.258 WI - 0.174 ER 
 Export elasticity = 1/0.174 = 5.74 

World income elasticity = 1/0.258 = 3.875 

1. A1% depreciation in the Real Exchange rate causes 
the exports to increase by 5.74%. 
 

2. A 1% increase in the World income causes 3.875 
increases in the exports. 
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Log GNI 0.703448 0.117077 6.008444 
Log ER -0.52228 0.169978 -3.07263 
 
DISCUSSION OF TABLE 2: 
 

2. As multiple regressions is 0.82. So, it indicates that 
there is a very high level of correlation between the 
dependent  (Import) and independent variables 
(Domestic Income and Exchange rate). 

 
3. R2 is 0.68 which is very good fit as it means that 

68% of the variation in Exports is explained by the 
Domestic Income and the Exchange rate. 

 
4. The standard error is coming to be too low at 0.06. 

 
5. The ER coefficient is 0.52, it means that for each 

unit increase in ER (appreciation), the imports 
decreases by 0.52 unit. Also the standard error is 
coming to be too low at 0.16. 

 
6. The domestic income coefficient is 0.70 which 

means that for each unit increase in GNI, the 
imports increases by 0.70units. Also, the standard 
error is coming to be too low at 0.11. 

 
 
So we can write the following equations from Table 2: 
 

 
 
 
 

MA
RSH

ALL-LERNER CONDITION IN THE PRE-REFORM 
PERIOD 
EXPORT ELASTICITY + IMPORT ELASTICITY = 5.74 + 
1.915 =7.655 
 
        The high elasticity because it gets effected by the extreme 
observations: 
1.  Export Range: 0.84-0.511=0.329 
2. World Income=6.03-4.73=1.3 
3. Exchange rate=1.243-0.677=0.566 
4. Import Range: 0.958-0.561=0.397  
 
        Moreover, these 29 years witnessed following dramatic 
years so there are various extraneous factors which had an effect 

on the 
variables.  
 
1962 to 
1990 

1962: 
North Indian Ocean Cyclone 
1971: Indo-Pak war 
1973-1975: Recession period  

1980-1982: Recession period  
 
Also as this is a long term data, therefore the accuracy of the data 
is questionable. 
 

TABLE 3: Export Equation of Post-reform Period India 
(1991-2013) 

 

 
DISCUSSION OF TABLE 3: 
 

1. As multiple regression is 0.56. So, it indicates that there 
is a satisfactory level of correlation between the 
dependent (Export) and independent variables (World 
Income and Exchange rate). 

 
2. R2 is 0.32 which represents goodness of  fit as it means 

that 32 % of the variation in Exports is explained by the 
World Income and the Exchange rate. 

 
3. The standard error is coming to be too low at 0.41. 

 
4. The ER coefficient is 2.59, it means that for each unit 

increase in ER (appreciatipn), the exports( as a 
percentage of GDP) decreases by 2.59 unit. Also the 
standard error is coming to be too low at 1.25 . 

 
5. The world income coefficient is 0.09 which means that 

for each unit increase in WI, the exports increases by 
0.09 units. Also, the standard error is coming to be too 
low at 0.89. 

 
So we can write the following equations from Table 3: 
 
 
 
 
 
 
 
 
 

log Y = B1 + B2 log GNI  + B3log ER + a1 
Y  = -0.323 + 0.703GNI - 0.522ER 

 Import elasticity =1/0.522 = 1.915 
Domestic elasticity = 1/0.703 =1.422 

Regression Statistics   

Multiple R 0.565912 

R Square 0.320256 

Adjusted R Square 0.252282 

Standard Error 0.410783 

Observ 
ations 

23 

  Coefficients Standard Error t Stat 

Intercept -3.49821 4.371009 -0.80032 

Log ER 2.595639 1.259534 2.060794 

Log world Income 0.090476 0.890035 0.101655 

log X = B1 + B2 log WI + B3log ER + a1 

X = -3.49 + 0.09 WI + 2.59 ER 
 Export elasticity = 1/2.59 = 0.38 
 World income elasticity = 1/0.09 =1.11 

1. A 1% depreciation in the Real Exchange rate 
causes the imports to increase by 1.915%. 
 

2. A 1% increase in the  domestic income causes 
1.42 %  increase in the imports. 

 

1. A 1% appreciation in the Real Exchange rate causes 
the exports (as a percentage of GDP) to increase by 
0.38%. 
 

2. A 1% increase in the World Income causes 1.11% 
increase in the exports. 
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TABLE 4: Import Equation of Post-reform Period India 
(1991-2013) 

 
Regression Statistics   

Multiple R 0.977101 

R Square 0.954727 

Adjusted R Square 0.9502 

Standard Error 0.041759 

Observations 23 

  Coefficients Standard Error t Stat 
Intercept -1.20489 0.143667 -8.38673 
Log GNI 0.668333 0.054474 12.26878 
Log ER 0.344675 0.12765 2.700164 
 
DISCUSSION OF TABLE 4: 
 

1. As multiple regressions is 0.97. So, it indicates that 
there is a very high level of correlation between the 
dependent  (Import) and independent variables 
(Domestic Income and Exchange rate). 

 
2. R2 is 0.95 which is very good fit as it means that 95% of 

the variation in Exports is explained by the Domestic 
Income and the Exchange rate. 

 
3. The standard error is coming to be too low at 0.04.  

 
4. The ER coefficient is 0.34,it means that for each unit 

increase in ER (appreciation), the imports increase  by 
0.34 unit. Also the standard error is coming to be too 
low at 0.12. 

 
5. The domestic income coefficient is 0.66   which means 

that for each unit increase in GNII, the imports increases 
by 0.66 units. Also, the standard error is coming to be 
too low at 0.05. 

 
So we can write the following equations from Table 4: 
 
 

 
 
 
 
 
 
 

MARSHALL-LERNER CONDITION IN THE POST-
REFORM PERIOD (1991-2013) 
 
EXPORT ELASTICITY + IMPORT ELASTICITY= 
0.38+2.90=3.28 
 

        The high elasticity because it gets affected by the extreme 
observations: 
 
1.  Export Range=3.303-0.921 =2.382(High) 
2. World Income=6.49-6.06=0.43 
3. Exchange rate=1.767-1.356=0.411 
4. Import Range=1.487-0.921 = 0.566 
5. Domestic Income=3.195-2.518 = 0.677  
 
        Moreover, these 23 years witnessed following dramatic 
years so there are various extraneous factors which had an effect 
on the variables.  
 
1991-2013 
1991: Indian economic reform began 
2004: Indian Ocean earthquake and tsunami 
2008: Recession period 
2012: After effects of the recession in 2008 
2013: Depression period 
2013: North India floods  
 
Also as this is a long term data, therefore the accuracy of the data 
is questionable. 
TABLE 5 : Exports Equation of Sugar Industry (2009 -2014) 
SUMMARY OUTPUT   
    
Regression Statistics   
Multiple R 0.649472706 
R Square 0.421814796 
Adjusted R Square -0.156370409 
Standard Error 0.571297387 
Observations 5 
  Coefficients Standard Error t Stat 
Intercept -33.02418426 76.10474 -0.43393 
 Log Exchange rate 9.3193612 8.866394 1.051088 
Log World Income 3.133304588 10.09287 0.310447 

 
 
 
 
 
 
 
 
 
 
DISCUSSION OF TABLE 5: 
 

1. As multiple regressions is 0.64. So, it indicates that 
there is a  high level of correlation between the 
dependent  (Export of Sugar) and independent variables 
(World Income and Exchange rate). 

 

log Y = B1 + B2 log GNI + B3log ER + a1 
Y = -1.20 + 0.66 GNI +  0.344ER 

 Import elasticity = 1/0.344 = 2.90 
 Domestic income elasticity=1/0.66=1.5151 

1. A 1% appreciation in the Real Exchange 
rate causes the imports to increase by 
2.90%. 

 
2. A 1% increase in the domestic income 

causes 1.51% increase in the imports. 
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2. R2 is 0.42 which is satisfactory fit as it means that 42% 
of the variation in Exports of Sugar is explained by the 
World Income and the Exchange rate. 

 
3. The standard error is coming to be as 0.57. 

 
4. The ER coefficient is 9.31; it means that for each unit 

increase in ER (appreciation), the exports increase by 
9.31 units.  

 
5. The world income coefficient is 3.13 which means that 

for each unit increase in WI, the exports increases by 
3.13 

 
6.  Also, the standard error is coming to be too low at 0.04. 

 
 
 
 
 
 
 

So we can write the following equations from Table 5: 
 
TABLE 6: Import Equation of Sugar Industry (2009-2014) 
 
SUMMARY OUTPUT   

    
Regression Statistics   
Multiple R 0.442106 
R Square 0.195458 
Adjusted R Square -0.60908 
Standard Error 0.537992 
Observations 5 
  Coefficients Standard Error t Stat 
Intercept 0.186983 15.45932 0.012095 
Log Domestic Income 3.79262 6.716224 0.564695 
 Log Exchange rate -5.57812 8.155074 -0.68401 
 
DISCUSSION OF TABLE 6: 
 

1. As multiple regressions is 0.44. So, it indicates that 
there is a satisfactory level of correlation between the 
dependent (Import) and independent variables 
(Domestic Income and Exchange rate). 

 

2. R2 is 0.19 which is very poor goodness of fit as it means 
that 19% of the variation in Imports is explained by the 
Domestic Income and the Exchange rate. 

 
3. The standard error is coming to be at 0.53. 

 
4. The ER coefficient is 5.57,it means that for each unit 

increase in ER (appreciation) , the imports decreases by 
5.57 unit. Also the standard error is coming to be too 
low at 6.71. 

 
5. The domestic income coefficient is 3.79,  which means 

that for each unit increase in GNI, the imports increases 
by 3.79 units. Also, the standard error is coming to be 
too low at 8.15. 

 
 
 
 
 
 
 
 
So we can write the following equations from Table 6: 
 
 
 
 
 
 
 
 
 
MARSHALL-LERNER CONDITION IN THE SUGAR 
INDUSTRY (2009-2014) 
 
EXPORT ELASTICITY + IMPORT ELASTICITY = 0.107 + 
0.179 =0.286 
 
However, the low elasticity may be due to extreme observations: 

1. Export Range : 3.30-2.01 = 1.29 (High) 
2. World Income : 6.45-6.35 = 0.1 
3. Exchange Rate : 1.76-1.66 = 0.1 
4. Import Range : 3.11-2.16 = 0.95 (High) 
5. Domestic Income : 3.19-3.06 = 0.13 

Moreover, the data is short-term data. 
 

V. CONCLUSION AND DISCUSSION 
        From the analysis of the data it is clear that the ML 
condition in India in the Post reform period have been reduced as 
compared to the Pre reform period by 4.37. The major point to 
notice is that in spite of export elasticity being so high especially 
in the pre reform period that is 5.74, so the depreciation should 
actually increase the exports by a large amount but there are 
various constraints which a country (India) faces while 
increasing the exports. This area is yet to be reviewed. 
 

log Y = B1 + B2 log GNI  + B3log ER + a1 
Y  = 0.18 + 3.79GNI – 5.57ER 

 Import elasticity =1/5.57 =  0.179 
Domestic elasticity = 1/3.79 = 0.263 

log X = B1 + B2 log WI + B3log ER + a1 

X= -33.02 + 3.13 WI +9.31 ER 
 Export elasticity = 1/9.31 = 0.107 

World income elasticity = 1/3.13 = 0.319 

1. A 1% depreciation in the Real Exchange rate causes 
the exports to decrease by 0.107%. 
 

2. A 1% increase in the world income causes 0.319% 
increase in the exports. 

 

3. A 1% depreciation in the Real Exchange rate 
causes the imports to increase by 0.17%. 
 

4. A 1% increase in the domestic income causes 
0.26 % increase in the imports. 
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Further, the findings show that the Marshall-Lerner Condition is 
not satisfied in the Sugar Industry for the five year data. 
However, there are various practical economic situations which 
might have influenced this result. The first and foremost is that 
the data is of five years (2009-2014). Therefore, J-Curve Theory 
might be applicable to this result that in the short term the 
depreciation of the currency actually has negative effect on the 
Balance of Payment of the country as the short sun variables are 
fixed, but in the long run, the depreciation is useful to improve 
the Balance of Payment. This theory is yet to be tested taking the 
long term data. 
        Another factor influencing the result is that India is 
following the Dual Price System. The reason for this is that 
Government has recognized Sugar as the Essential under the 
Essential Commodities Act, 1955. Therefore, a policy of partial 
control is followed in the country. Under this policy, a certain 
percentage of sugar produced by sugar factories is requisitioned 
by the Government as compulsory levy at a price fixed by the 
Government in every sugar season for distribution in the Public 
Distribution System (PDS). Therefore, sugar industry is having 
the dual pricing system. 
        The next important factor contributing to this result is that 
the international prices of sugar were lower than domestic prices 
for the last one year owing to accumulated stocks.  One reason 
for the same may be that the major sugar producing countries 
like Brazil, Thailand and India produced record quantity of sugar 
in the marketing year 2014-15. 
        Apart from the above main factors effecting the Sugar 
industry, there are other export-import policies also, which have 
been key role to influence the international trade of Sugar. This 
area is yet to be analyzed.  
 

VI. FUTURE SCOPE 
        The Indian Sugar industry is striving to achieve its best. 
Manufacturing sector is the backbone of Indian economy as it 
fuels growth, productivity and employment and strengthens other 
sectors of the economy. Consequently, Government launched its 
ambitious programme of “Make in India” on 25th September 
2014 which is expected to establish India as a major 
manufacturing hub and push India on a high and sustainable 
growth trajectory in the coming times. Manufacturing exports 
constitute the lion’s share of merchandise exports of countries 
globally. Similarly, in the case of India too it contributes the 
largest share to the country’s merchandise exports. In particular, 
the sector’s share increased from 50 percent in 1985 to over 65 
percent by the year 2013. These developments in the 
manufacturing sector over the last few decades have been quite 
phenomenal and have resulted in economic growth impelled by 
import substitution, export promotion, and acquisition of modern 
technological capabilities. Therefore, efforts should be made to 
study this sector and its major industries in depth in order to 
identify the strengths and the drawbacks so that these industries 
can achieve the high growth. The development of the major 
industries in the manufacturing sector will help India to soon find 
its place in the Sun. 
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A Study on Literacy Pattern among the Scheduled Caste 
Population in Goalpara District, Assam 

Pallabi Deka 
 

North-Eastern Hill University, Shillong-22 
 
Abstract- Literacy is a determinant of Social, economic, cultural 
and political development of an area. Literacy eradicates poverty 
and unemployment, generates employment, economic growth, 
international relationship, improves social status and standard of 
living among the social groups. Among the social groups 
scheduled caste population is considered as most backward group 
of society prior to the British era. Literacy rates and standard of 
living of scheduled caste population is very low compare to the 
other social groups. Goalpara district is not exceptional to this. 
Literacy rate of scheduled caste population in Goalpara district is 
quite lower compare to other caste. The main objective of this 
paper to study the literacy pattern of scheduled caste population 
of Goalpara district. This study is based on secondary data and 
comparative statistical method. An attempt has been made in this 
paper to study the variation of literacy pattern among scheduled 
caste population of Goalpara district. 
 
Index Terms- Literacy, Pattern, Scheduled Caste and Goalpara 
District. 
 

I. INTRODUCTION 
ndia is a land of diverse race, religions, cultures, and social 
groups. In Indian caste system, scheduled castes are 

considered as untouchable and impure. It occupies the lower 
strata of Indian caste system. Scheduled castes are reasonably 
backward then the other social groups in educational, socio-
economically and politico-culturally. They are also deprived 
from the employment opportunities.  
          Literacy is a determinant of social, economic, cultural and 
political development of a region. Literacy determines the 
standard of living, levels of income, fertility and mortality, social 
status, economic growth etc. In Goalpara district scheduled caste 
population are also backward like other parts of India. Literacy 
rates of scheduled caste population are lower than the other 
castes. Risely (1891), Shah (1982), Sunderaj (2000), Chattejee 
(2000), Goswami (2003), Chouhan (2012), Goswami Barooah 
(2013) and Khatoon (2013) were studied on scheduled castes 
population and its literacy and educational attainment.     

 

II. OBJECTIVES 
          The main objectives of this study are to study literacy 
pattern of scheduled caste population and to study the circlewise 
variation of scheduled caste population in Goalpara district. 

III. METHODOLOGY 
          The present study is based on secondary data and simple 
comparative method has been used to analysis the data with bar 
diagrams.  
 

IV. STUDY AREA 
          The study area of Goalpara district is an elongated area of 
foothills and plains along the Assam-Meghalaya border on the 
south bank of the river Brahmaputra. The district is bounded by 
the river Brahmaputra on the north and to the south by the Garo 
hills districts of Meghalaya, to the east by the Kamrup district of 
Assam and in the west Hat-Singimari sub-Division of Dhubri 
district of Assam. Geographically, the area is confined within the 
26°08´ N to 25°55´ N latitude and 91°15´ E to  90° E. Longitude, 
covering a total area of 1824 km². The boundary line has an 
orientation from east to west in this portion. Goalpara District is 
comprise of five revenue circle namely Lakhipur, Balijana, 
Rangjuli, Dudhnoi and Matia circle and eight blocks i.e. 
Jaleswar, Lakhipur, Kharmuja, Balijana, Krishnai, Matia, 
Kushdhawa and Dudhnoi with total population 755133 persons 
in 2011. Out of the four Forest Ranges of the Goalpara Forest 
Division, three Forest Ranges are attached to the Assam-
Meghalaya border, they are Lakhipur range, Krishnai central 
range and Rongjuli range, a major portion of the area falls in the 
foothill region of Garo Hills. The Goalpara Forest Range is 
located on the north-west corner of the district bordering the river 
Brahmaputra. The area is not only important in the field of Geo-
environment but also highly sensitive in the field of geo-political 
point of view (Map.1). 

 
 
 
 
 
 
 
 
 

I 
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V. DISCUSSION 
          Table No. 1 showing the trend of literacy in Goalpara 
district during the study period of 1991-2011. Table clearly 
indicates that the literacy rates of scheduled caste population are 

lower than that total population. The trend of literacy rate is 
increasing among the total population but in case of scheduled 
caste population it showing decreasing trend throughout the 
study period.  

 
 
 
 
 
 
 
 
Source: Director of Economics and Statistic, Goalpara. 
 
          Literacy rates are not only determined by social, economic, 
cultural and political factors they are determined by 
physiographical, environmental, meteorological factors. Based 

on the literacy rates the study region is categories into three i.e. 
high, moderate and low categories as it is difficult to consider all 
the factors.  

 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Director of Economics and Statistics, Goalpara. 
 
 

Table -1: Goalpara District Literacy Pattern 
Category/Year 1991 2001 2011 

Total Population  43.79 47.47 55.43 
SC Population  8.87 10.11 9.18 

Table-2: Circlewise Literacy of SC Population 
Circles/Years 1991 2001 2011 

Balijana 8.73 12.83 16.12 
Lakhipur 7.57 4.03 2.34 

Matia 17.74 11.6 8.42 
Dudhnai 6.74 5.34 5.93 
Rangjuli 18.76 22.57 10.93 

 
 

 
 
 

 
 
 

Map 1: Locational Map of Goalpara District 
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          Table No. 2 showing the spatial pattern of literacy of 
scheduled caste population of Goalpara district. In 1991, 
Rangjuli block recorded highest literacy rate with 18.76%. In 
2001 and 2011, Rangjuli and Balijana block recorded highest 
literacy rates with 22.57% and 16.12% respectively. Lowest 
literacy was recorded in Dudhnai (6.74%), Lakhipur (4.03%) and 
Lakhipur (2.34%) in 1991, 2001 and 2011 respectively. Balijana 
block is showing positive growth of SC population literacy and 
on the other than Lakhipur block is showing negative trend of 
literacy rate since 1991 to 2011. 

          Table No. 3 is showing the circlewise male-female 
disparity in Goalpara district. Male-female literacy rates in 
Goalpara district showing a reverse picture. Female literacy rate 
in Goalpara district is high compare to the male literacy rates. 
Matia block recorded highest female literacy with 17.74% as 
against 14.82% of male literacy in 1991. Rongjuli block recorded 
25.14% of female literacy as against 20.49% of male literacy and 
Balijana block  

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Director of Economics and Statistics, Goalpara. 
 
          recorded 17.03% of female literacy as against 15.31% of 
male literacy in 2001 and 2011 respectively. Balijana block is 
showing increasing trend of both male-female literacy and 
Lakhipur block is showing decreasing trend of male-female 
literacy in Goalpara district since 1991 to 2011.  
 

VI. CONCLUSION 
          The analysis of data clearly indicates that percentage of 
literacy rates among the scheduled caste population is lower than 
the total population. Scheduled caste population are distributed in 
remote areas of the district and difficult for communication. So, 
they are always deprived from education.   In Goalpara district, 
female literacy is higher than the male literacy. The reason is rate 
of drop out among the male scheduled caste population is high 
compare to female. Government has initiated different literacy 
program for the scheduled caste illiterate female.  
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Table-3: Circlewise Disparity in Male-Female Literacy of SC Population 

Circles/Years 1991 2001 2011 
Male Female Male Female Male Female 

Balijana 7.26 8.43 10.73 16.12 15.31 17.03 
Lakhipur 5.89 7.54 3.72 4.44 5.79 3.17 

Matia 14.82 17.74 10.26 13.45 7.72 8.55 
Dudhnai 6.14 6.73 5.03 5.71 5.79 6.09 
Rangjuli 11.73 15.53 20.49 25.14 16.69 14.34 
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Investigations on the Strength Characteristics of 
Geopolymer Concrete at Ambient and Oven curing 
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Abstract- Concrete is one of the most fundamental materials used 
in the field of civil engineering. In this project, an attempt has 
been made to replace the cement with locally available materials 
such as Low calcium fly ash and Ground granulated blast furnace 
slag (GGBS) which acts as alternative binder. Fly ash is rich in 
silicate and alumina and it reacts with alkaline solution to 
produce alumina silicate gel that binds the aggregate to produce a 
good concrete. GGBS is a slag which is usually used for partial 
replacement of cement. Geopolymer concrete members are cured 
at ambient temperature and also  at 80°C in oven for 24hours 
with varying proportions of fly ash and GGBS for 12M 
concentration .The alkaline solutions (sodium hydroxide and 
sodium silicate solutions) are prepared 24 hrs, prior of  casting. 
The conventional method of mixing, compacting and moulding is 
done to produce Geopolymer concrete. Cubes, cylinders and 
beams are tested to find the compressive strength, tensile strength 
and flexural strength. The compressive, tensile and flexural 
strength for all members are tested for 7 days and 28days.After 
the experimental investigation, it was found that the strength of 
geopolymer concrete increased with increase in higher 
percentage of GGBS and also the strength increased with age of 
the concrete in case of ambient curing. 
 
Index Terms- Flyash, GGBS, Ambient curing, Oven curing 
 

I. INTRODUCTION 
oncrete is widely used as construction material. Portland 
cement is the main component used for making concrete. 

The cement industry is responsible for CO2 emission, because 
the production of one ton Portland cement produces 
approximately one ton CO2 to the atmosphere which is not 
ecofriendly. Davidovits coined the term Geopolymer to represent 
these binders. The Geopolymer technology states that an 
alternative binder can substitute the Portland cement in concrete 
industry. Fly ash, silica fume, ground granulated blast furnace 
slag, rice husk ash and metakaolin can be used as an alternative 
binder instead of cement. 
 

II. GEOPOLYMER CONCRETE 
      Geopolymer concrete is a high strength and lightweight 
inorganic polymer that can be used in place of normal concrete. 
It is made by  mixing different combinations of cementing 
materials such as silica fume, rice husk ash, metakaolin, Ground 
granulated blast furnace slag(GGBS) and Fly ash along  with fine 
aggregate, coarse aggregates and alkaline solution. Geopolymer 
concrete is increasing its popularity as the demand for a green 

and sustainable building material increases each year. Around 
75%-80% of the mass is made of coarse and fine aggregates. 
      Geopolymers are produced by condensation of tetrahedral 
aluminosilicate units, with alkali metal ions equivalent to the 
charge related with tetrahedral Al. Usually, Geopolymers are 
synthesized from two-part mix, consisting of an alkaline solution 
(often soluble silicate) and solid aluminosilicate materials. These 
days the development of alternative materials to Portland cement 
concrete has become important. The design of Geopolymer 
concrete provides an alternative solution for production of 
conventional concrete. Geopolymer concrete is eco friendly and 
also reduces release of CO2. 
      The Geopolymer concrete is manufactured by activating 
source materials with alkaline liquids. The fly ash and ggbs are 
the general source materials used to produce the Geopolymer 
concrete.1.6 tonne of raw materials are required to produce one 
ton of cement and the duration to form the limestone is much 
longer than the rate at which humans use it. To produce eco 
friendly concrete the cement is replaced with fly ash, GGBS, etc. 
generally the alkaline solution used are Sodium hydroxide and 
sodium silicate. 
      Geopolymerization is the process of combining small 
molecules known as oligomers into a covalently bonded network. 
They are classified based on the ratio of Si/Al in their structures: 
a) Poly (sialite) (-Si-O-AL-O-) b) Poly (sialate-siloxo) (-Si-O-Al-
O-Si-O-)  c) Poly (sialite - disiloxo) (-Si-O-Al-O-Si-O-Si-O-
).The distribution and relative amounts of Al and Si building 
blocks influence the chemical and physical properties of the final 
product. Geopolymerization takes place at ambient or slightly 
elevated temperature, where the leaching of solid aluminosilicate 
raw materials in alkaline solutions leads to the transfer of leached 
species from the solid surfaces into a growing gel phase, 
followed by nucleation and condensation of the gel phase to form 
a solid binder. 
 

III. MIX DESIGN OF GEOPOLYMER CONCRETE   
    
STEP 1:  Density of concrete                   
 = 2400kg/m3 
STEP 2:  Mass of coarse aggregate                         
= 70% 
STEP 3:  Take 77% as aggregates 
Total aggregates = 77\100*2400     
 =1848kg/m3 
STEP 4:   70% of coarse aggregate                  
= 70/100* 1848 = 1294 kg/m3 
 30% of fine aggregate = 30/100*   

C 
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1848 =554 kg/m3 
STEP 5:   Cementitious binders                   
= 2400 – 1848 = 552 kg/m3 
Fly ash + GGBS +NaOH 
+Na2SiO3  = 552 kg/m3 
STEP 6:   Alkaline liquid      =    0.35 
   Fly ash + GGBS 
Alkaline liquid   = 0.35 * X     
(X = fly ash + GGBS) 
STEP 7:  Fly ash + GGBS + alkaline liquid                  
= 552 kg/m3 
X + 0.35X = 552 kg/m3 
X= 408 kg/m3. 
STEP 8:   Sodium silicate       = 2.5  
                Sodium hydroxide 
STEP 9:  Alkaline liquid  = 0.35× 
= 0.35 ×408    = 142.8 kg/m3 
STEP 10:  Sod. Silicate + Sod. Hydroxide                  
= 142.8 kg/m3 
sodium hydroxide solution =   
142.8 – Sod. Silicate solution 
STEP 11:  Sodium silicate solution  
                = 2.5 (142.8 – sod silicate) 
= 357 – 2.5 (Sod. Silicate) 
Hence, 
 Amount of Sodium silicate solution = 103 kg/m3 
and Sodium hydroxide solution       = 41 kg/m3 
 

IV. EXPERIMENTAL INVESTIGATIONS 
      In this project, Cubes of size 150 mm ×150 mm×150 mm, 
Beams of size 100 mm ×100 mm ×500 mm and Cylinders of size 
150 mm diameter-300 mm height to find the compressive, 
flexural, tensile and strength. Firstly, the fine aggregate, coarse 
aggregate and fly ash are mixed in dry condition for 3-4 minutes. 
For this Dry mix, the alkaline solution which is a mixture of 
Sodium hydroxide solution and Sodium silicate solution is 
added. The tap water in small amount was added to attain proper 
mixing and adequate workability. The mixing is done about 6-8 
minutes for proper bonding of all the materials. The fresh 
concrete is grey in color. The mixtures are cohesive. The 
workability of the fresh concrete is measured by means of the 
slump test. The fresh concrete is then poured into the moulds in 
three layers immediately after mixing and compacted using 
tamping rod for 25 times. Totally two sets of 40 cubes, 30 
cylinders and 30 beams are casted. 
      After casting, one set of the test specimens are kept for 
ambient curing at room temperature and another set at 80°C in 
oven for 24hours and then demoulded, cured  ambiently till they 
reach age of 7 and 28 days. After demoulding the specimens are 
tested to determine the various strength properties.  
 

MIX 1 100% FLY ASH , 0 % GGBS 

MIX 2 90 % FLY ASH , 10 % GGBS 

MIX 3 80 % FLY ASH , 20 % GGBS 

MIX 4 70 % FLY ASH , 30 % GGBS 

MIX 5 60 % FLY ASH , 40 % GGBS 

 
Table 1: Percentages of fly ash and GGBS for different mixes 
 

 
         Table 2:  Quantities of different materials  
 

V. RESULTS AND DISCUSSIONS 
 A. Compressive strength 
      Compressive strength for 7 days and 28 days are tabulated 
below. It is seen that the compressive strength of oven cured 
cubes are found to be higher than the cubes cured at ambient 
temperature for 7 days. This may be due to the increased heat of 
hydration due to the addition of GGBS in geopolymerization 
process. compressive strength of both the sets  for 28 days is 
found to be almost similar. 
 
 

Mixes 

 Average 
compressive 
strength for 7 days 

Average 
Compressive 
strength for 28 days 

Ambient Oven Ambient Oven 

Mix 1 11.8 16.52 23.5 24.17 

Mix 2 14.2 23.07 25.5 26.8 

Mix 3 17.3 28.67 33.7 36.02 

Mix 4 19.5 35.42 43.9 44.8 

Mix 5 24 41.9 51.7 56.47 

 
Table 3: Average compressive strength of geopolymer 

concrete for 7 and 28 days in MPa 
 

B.   Split Tensile and Flexural strength 
      The split tensile and flexural strength for 7 days and 28 days 
are tabulated below. The split tensile strength for 7 days and 28 
days at ambient curing ranges between 1.09 MPa  to 3.186 Mpa 
and for 28 days between 1.94 Mpa to 10.34 Mpa. For oven 
curing it ranges between 1.13Mpa to 8.1Mpa and 2.17 Mpa to 

Descriptio
n 

Mix 1 
(kg/m3

) 

Mix 2 
(kg/m3) 

Mix 3 
(kg/m3

) 

Mix 4 
(kg/m3

) 

Mix 5 
(kg/m3

) 
Fly ash 408 367.2 326.4 285.6 244.8 
GGBS - 40.8 81.6 122.4 163.2 
Coarse 
aggregates 1294 1294 1294 1294 1294 

fine 
 

554 554 554 554 554 
NaOH 

 
41 41 41 41 41 

Na2SiO3 
solution 103 103 103 103 103 
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10.67 Mpa respectively for different proportions of flyash and 
GGBS. Similarly the flexural strength for 7 days and 28 days at 
ambient curing ranges between and that for oven curing it ranges 
between 1.87Mpa to 8.46Mpa and 3.43 Mpa to 11.2 Mpa 
respectively for different proportions of flyash and GGBS. Thus 
it shows that higher the percentage of GGBS higher is the 
strength. 
 

Mixes 

Average Split 
Tensile strength 
for 7 days 

Average Split 
Tensile strength 
for 28 days 

Ambient Oven Ambient Oven 

Mix 1 1.09 1.13 1.94 2.17 

Mix 2 1.256 2.3 3.33 3.6 

Mix 3 1.72 3.66 4.97 5.2 

Mix 4 2.196 5.56 6.01 6.87 

Mix 5 3.186 8.1 10.35 10.67 
 
Table 4: Average Split Tensile strength of geopolymer concrete 
for 7 days  and 28 days in MPa 
 

Table 5: Average flexural strength of geopolymer concrete 
for 7days and 28 days in  Mpa 

 

VI. CONCLUSIONS 
 As the percentage of GGBS increase it was found that 

compressive, tensile and flexural strengths increased 
respectively. 

 7 days strength is found to be nearly 70 % – 80% of its 
28 days strength for oven cured specimens. 

 Use of flyash and GGBS has been found to enable large 
utilization of waste products without affecting quality of 
concrete. 

 Cost of concrete that has flyash and GGBS as 
replacements for cement is found cheaper than concrete 
with Portland cement. 

 By proper proportioning of GGBS and fly ash and by 
selecting appropriate parameters, desired strength of 
geopolymer concrete can be achieved. 
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Mixes 
Average Flexural 
strength for 7 days 

Average Flexural 
strength for 28 days 

Ambient Oven Ambient Oven 

Mix 1 1.2 1.87 3.3 3.43 

Mix 2 1.59 3.26 4.87 4.83 

Mix 3 2.42 4.1 5.7 5.87 

Mix 4 3.31 5.66 6.94 7.7 

Mix 5 4.23 8.46 10.62 11.2 
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Abstract- Fourteen male lambs of average weight of 14.46 kg 
were allotted randomly in two groups. One group (A) was 
kunnaned- a traditional Sudanese method used to control mating 
which envolves application of a double loop cord around the 
scrotum and the pendulous part of the ram's prepucial sheath, 
affecting mechanically normal penetration of the penis in the 
female genital tract, thus preventing conception.  The other group 
(B) left entire. The two groups were fed on concentrate diet 
comprised of 15.24% crude protein and 10.48 Mj/kg 
metabolizable energy for 100 days. Feedlot performance and 
carcass characteristics were measured.  Kunnand lambs had 
significantly (p<0.01) increased feed consumption than entire, 
but kunnan had no significant effect (p>0.05) on growth rate, 
feed conversion ratio and slaughter weight. 
 
Index Terms- kunnan, feedlot, carcass, growth rate,slaughter 
weight.   
 

I. INTRODUCTION 
here are several methods used to obtain certain 
characteristics and benefits from animals such as dehorning, 

docking and castration (Harold, 2000). Lamb castration is 
commonly practiced to control breeding and to increase fat 
deposition in the animal. Kunnan is however a method used 
mainly to control breeding in sheep as a local method in Sudan 
(Mohammmed,1997). In Sudan rams are kunnaned except during 
the breeding season to have the lambs dropped during the rainy 
season (Mcleroy, 1961).Nothing has been found in the literature 
about the effect of kunnan on th external genitalia of rams during 
or after its application nor on the possible effects on 
spermatogenesis or sperm maturation but it is obvious that 
kunnan alters the thermo-regulatory mechanism of the testes 
which is important for spermatogenisis (George,1969).Some 
findings indicated certain pathological changes in pampiniform 
plexus, cremaster muscle and appendage (Mohammed,1997).  
 

II. MATERIALS AND METHODS 
       Experimental animals: Fourteen male lambs were 
purchased of average age of seven months treated against 
internal and external parasites and injected with antibiotic as a 
prophylactic dose. The animals were grouped into two groups at 
random selection basis. 
 

III. FEEDS AND FEEDING 
       The fed diet was comprised of groundnut hulls 
30%,molasses 25%, wheat bran 18%, groundnut cake 15%, dura 
grain 10%, salt 1% and lime stone powder 1%.1 
       The animals were fed on ad-lib basis and the feed intake of 
each group was recorded daily as the difference between amount 
offered and refusals, the dry matter values were used to calculate 
the dry matter intake. Group feed intake and individual feed 
conversion efficiency were calculated weekly. 
       Slaughter procedure and slaughter data: after the feedlot 
period (100 days) three lambs from each group were randomly 
selected for slaughter. The six animals were slaughtered after an 
overnight fast except for water. The animals were slaughtered 
according to Muslim practices. The carcasses were chilled at 5 
ºCfor 24 hours. Each carcass was split along the vertebral column 
into left and right sides. The left side was weighed and dissected 
to obtain the percentages of muscle, bone and fat. 
       Statistical procedure:Data were analyzed for a completely 
randomized design ( Steel and Torrie, 1980), mean separation 
was done according to Gomez test. Means were separated using 
least significant difference LSD. 
 

IV. RESULTS AND DISCUSSION 
Table (1) . Feedlot performance of experimental sheep 

 
Item Group 

A 
Group 
B 

LS.D Level of 
significance 

Number of animals 7 7 - - 
Feed lot period 
(Days) 

100 100 - - 

Average initial 
weight (Kg) 

14.50 14.43 2.60 NS. 

Average final 
weight (Kg) 

29.29 30.71 5.70 NS. 

Average total 
weight gain 
(Kg/head)                         

14.79 16.29 3.82 NS. 

Average daily 
weight gain 
(gm/head/day) 

147.86 162.86 15.30 NS. 

Average total feed 
intake (Kg/head) 

98.14 104.39 2.81 ** 

                                                
1  

T 
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Average daily feed 
intake 
(Kg/head/day) 

0.98 1.04 0.02 ** 

Average daily dry 
matter intake 
(KgDM/head/day)  

0.87 .92 0.03 ** 

Feed conversion 
ratio(KgDM/Kg 
gain) 

5.86 5.65 0.56 N.S. 

 
N.S. and **: Not significant and significant at (p<0.01) 
respectively 
 

Table (2). Carcass weight and dressing percentage 
 
Item Group A Group B LS.D Level of 

significance 
Slaughter 
weight (Kg) 

31.50 32.70 3.03 N.S. 

Hot carcass 
weight (Kg) 

15.70 15.50 3.49 N.S. 

Cold 
carcass 
weight (Kg) 

15.30 15.30 2.70 N.S. 

Shrinkage 
% 

1.63 1.66 4.57 N.S. 

Dressing %    N.S. 
Hot carcass 
wt/live wt. 

49.60 47.40 6.17 N.S. 

Cold 
carcass 
wt./live wt. 

48.60 46.60 4.08 N.S. 

 
N.S. Not significant (p<0.01) 
 

Table (3). .Carcass performance of experimental animals 
 
Item Group A Group B LS.D Level of 

significance 
Total muscle 
% 

57.44 58.49 2.66 N.S. 

Total bone % 19.05 21.77 0.46 ** 
Total fat % 23.51 19.74 2.91 * 
Muscle/bone 
ratio 

3.02 2.69 0.15 * 

Muscle / fat 
ratio 

2.44 2.96 0.56 N.S. 

Gut fill % 14.38 13.72 6.57 N.S. 
 
N.S.,* and **: Not significant and significant at (p<0.05) and 
(p<0.01) respectively. 
 
       As shown on table (1) there were no significant differences 
on growth rate between the two group and this is supported by 
the findings of Elshafie (1965) who recorded almost the same 
growth rate values for castrated and entire Butana calves. The 
results obtained also agree with Fisher et.al. (2001) in calves 
from 9 months old to 56 days period during which surgically 

castrates were not differing from either  entire male bulls or 
banded castrates, but banded were lighter in weight. 
       The results also revealed that there was significant (p< 0.01) 
reduction in feed intake for entire male lambs, and this is 
comparable with the findings of Muhikambele et.al. (1994) who 
observed a significant (p< 0.05) reduction in feed intake for 
entire male Saanen goats, but Eldaw (2001) stated that there were 
no significant differences between entire and castrated lambs in 
feed consumption. 
       Feed conversion ratio results expressed no significant 
differences between the two groups and this coincides with 
Schoonmaker et.al. (1999)  and Schoonmaker (2002). 
       On the other hand Klosterman et.al. (1954) in cattle, Nitter 
(1975) in goats and Kiyma et. al. (2000) in sheep reported 
reduction effect of castration on feed conversion ratio. No 
significant differences were reported for carcass weight and 
dressing percentage between the two groups and this coincides 
with Abdula et. al. (1994) who reported that hot and chilled 
carcass weights were similar for rams, wethers and 
cryptoorchids. On the other hand Klosterman  et.al. (1954), 
Shelton et.al.(1984) in cattle and goats respectively indicated that 
entire males had heavier carcasses than castrates. It is obvious 
that kunnan does not interfere with the function of the testicles, 
but castration suppresses completely the testicular function 
resulting marked reduction in serum testosterone (Kiyma et. al. 
2000) which is considred as a muscle builder and plays a role in 
the growth, body conformation and behavioral characteristics  of 
the male animal.  
       There were no significant differences between the treatments 
on hot and cold dressing percentages on slaughter base and these 
results are in agreement with the results reported by Elshafie 
(1965), Shelton et.al. (1984), Babiker  et.al. (1985) in sheep. 
       No significant differences appeared in table (3) between the 
two groups in the percentage of total muscle, bone and fat. The 
ratios between components of the carcass and the gut fill percent 
were also not significant between the two groups. Parameters 
shown on table (3) agree with the findings of Koohmarai et. al. 
(1996) who reported no significant differences between wethers 
and intact lambs with respect to total muscle weight. 
 

V. CONCLUSION 
       The study confirms that kunnan had no role in improving 
carcass quality of lambs, although it improved slightly dressing 
percent and fat deposition in the carcass.hereby it can be stated 
that kunnan is not a dependable method in improving carcass 
characteristics as castration can do, but still it can be recognized 
as a cheap, safe and easy way to control sheep mating specially 
in rural areas.  
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Abstract- Globally, more initiatives have been taken in order to 

strengthen national health systems. By coordinating actions 

across the six building blocks of the health systems, programmes 

to improve maternal health services can increase coverage and 

reduce barriers to the use of various initiatives. Service delivery 

building block is therefore very important in improving maternal 

mortality which remains an urgent problem to be addressed by 

Health Systems in developing countries around the world. About 

800 women die every day and 99% of these deaths occur in 

developing countries, Kenya included. 56% of women in Kenya 

deliver outside health facilities despite availability of skilled 

maternal health services. In 2013, Nakuru County had a maternal 

mortality rate of 374 per 100,000 live births and skilled delivery 

of 51%. It was ranked among the top four (4) counties in Kenya 

with high maternal death burden by UNFPA in 2014 despite 

being one of the counties with the best infrastructure, high 

number of health workers and with 35% of its budget being 

allocated to health as indicated in county budget paper 2014.  

This revelation was an indicator of ineffective health systems 

leading to low utilization of maternal health services. The 

purpose of the study was to assess uptake of maternal health 

systems initiatives among mothers in Nakuru County, Kenya. 

Specific objectives included: to assess the effects of client’s 

characteristics to uptake of maternal health services and to find 

out levels of awareness of maternal health initiatives. The study 

was undertaken in Nakuru County Health facilities. The study 

was a cross-sectional in design. A total of fifteen level four 

health facilities that is,   9 private and 6 public were purposively 

selected for the study. The sample size was obtained by use of 

Yamane 1967 formula where 245 mothers were included in the 

study as respondents. The data was collected using semi 

structured questionnaires. Analysis was done using SPSS 

software and presented in tables and pie charts. The response rate 

was 233(95.1%). The finding of this study indicated that a 

client’s characteristics like age, education, religion, marital status 

and employments have significant influence on the awareness 

and the level of education was the best predictor of awareness of 

maternal health systems initiatives, In the area of awareness of 

maternal health systems initiatives, emergency obstetric care 

(EmOC) and free maternity services (FMS) had the lowest 

awareness level with a median of 1 (that is slightly aware). The 

least P-value was in free maternity services (P-value=.037). In 

conclusion, although the maternal health systems initiatives 

existed, Clients characteristics like educational level are good 

predicator of uptake of maternal health initiatives and very few 

mothers were fully aware of maternal health initiatives. 

 

Index Terms- Awareness; maternal health; health systems 

initiatives; uptake 

I. INTRODUCTION 

ealth Systems consist of all the people and actions whose 

primary intent is to promote, restore or maintain health 

(WHO, 2007). According to World Health Organization, a health 

system comprises six essential ‘building blocks’ or pillars that 

are all needed to improve health outcomes. These include: 

service delivery; health workforce; health information; medical 

products, vaccines and technologies; health financing; and 

leadership and governance (WHO, 2007). 

       This study mostly focused on Service Delivery building 

block (pillar) but other building blocks were also included as 

they affect service delivery. The service delivery building block 

is one concerned with how inputs and services are organized and 

managed, to ensure access, quality, safety and continuity of care 

across health conditions (WHO, 2007). Globally, there is 

renewed interest in applying systems thinking to health 

programmes. Systems thinking identify where the system 

succeeds, where it breaks down, and what kinds of integrated 

approaches will strengthen the overall system and thus assist 

countries in reaching the Millennium Development Goals 

(MDGs) (Atun et al, 2010). As a well-functioning health system 

is one built on having trained and motivated health workers, a 

well-maintained infrastructure, and a reliable supply of 

medicines and technologies, backed by adequate funding, strong 

health plans and evidence-based policies (WHO, 2015). This 

highly complex, system-level issue must be addressed across the 

system rather than in isolation (World Bank, 2011). 

       Orientation towards designing, implementing and evaluating 

interventions that strengthen systems is directly relevant to 

maternal health programmes (Savigny, &Adam, 2009). Reducing 

maternal mortality is a health-related MDG whose progress has 

been “the most disappointing” to date (Behague, & Storeng, 

2008).  Without action to strengthen health systems, many 

countries of sub-Saharan Africa will not meet the health-related 

MDGs not because they are unattainable but because current 

health systems and services in those countries are too weak to 

reach the beneficiaries and achieve the disease-reduction targets 

of the MDGs (AHSI, 2013). 

       More than 15 years since the launch of the Safe Motherhood 

Initiative (SMI), maternal and neonatal mortality levels in Africa 

have sadly continued to rise instead of decline (Kenya National 

Road Map, 2010). Maternal health initiatives such as family 

planning have been used to reduce maternal mortality by 

prevention of unwanted pregnancy, Safe management of 

unwanted pregnancy and Prevention of death from a 

H 
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complication of pregnancy or childbirth (DFID, 2004). However, 

weaknesses of the health system such as human resource 

capacity, health facility infrastructure, supply chain systems, 

financial resources, national health management and information 

system and district level management negatively impact on these 

initiatives that are aimed at strengthening Maternal neonatal and 

child health(MNCH) services (GHI-K, 2011).  

       Some of these strategies for example, birth attendance by 

skilled health professionals, as timely management and treatment 

can make the difference between life and death (WHO, 2014). 

And although free maternity health services has been 

implemented in all health facilities in Kenya, in Nakuru County 

58.7% of mothers attended first antenatal clinic (ANC) then 

30.8% in fourth ANC and only 51% who delivered in the facility 

in 2013 (District Health Information System, 2013).  Inadequate 

access to integrated, affordable and quality reproductive health 

(RH) services especially unsafe motherhood have been reported 

to influence provision of reproductive health services in Nakuru 

(County Health Strategic Plan, 2013 ). This study therefore was 

aimed at assessing uptake of health systems initiatives for 

maternal health services among mothers in Nakuru County. 

 

Statement of the Problem 

       Although over the last two decades maternal deaths have 

decreased by nearly 50% worldwide, still, everyday 800 women 

die from pregnancy or childbirth related complications (WHO, 

2014). In Kenya, a total of about 32,021 women of reproductive 

age died in 2013, of which 6,632 died of pregnancy related 

complication (UNFPA-K, 2014). Nakuru County was ranked 

number 4 out of 47 counties in Kenya with high burden of 

maternal deaths in 2013. It was observed that 40% of these death 

occurred during delivery, 31% within the first two months after 

delivery and 28% during pregnancy (UNFPA-K, 2014). In the 

same year, 49% of mothers delivered outside the health facilities. 

In spite of all this, free maternity services policy had been 

implemented. There were also push and pull factors that 

prevented or encouraged women from receiving or seeking care 

during pregnancy and childbirth (WHO, 2014). This study sought 

to find out the uptake of maternal health systems initiatives 

among mothers in Nakuru County, Kenya. 

 

Objectives 

Broad Objective 

       The broad objective was to assess uptake of maternal health 

systems initiatives among mothers in Nakuru County, Kenya. 

 

Specific objectives 

The specific objectives were; 

 To establish the effects of clients characteristics on 

uptake of maternal health initiatives among mothers 

in Nakuru County, Kenya 

 To assess levels of awareness of the maternal health 

initiatives among mothers in Nakuru County, Kenya. 

 

Research Questions 

The research questions were; 

  How do client’s characteristics affect uptake of 

maternal health initiatives among mothers in Nakuru 

County, Kenya? 

 What are the levels of awareness of the maternal health 

initiatives among mothers in Nakuru County, Kenya? 

 

Study Justification 

       Kenya’s  maternal mortality rate stood at 488 per 100,000 

live births (KDHS, 2009) compared to other developing 

countries of 230 per 100,000 live birth and 16 per 100,000 in 

developed countries (WHO, 2014) while in Nakuru County 

which is one of the 47 counties in Kenya has a maternal mortality 

rate of 374 per 100,000 live births (UNFPA, 2014). This trend is 

worrying and urgent measures need to be put in place. There is a 

need to strengthen the health care systems through interventions 

aimed at addressing maternal health services in the county. At 

the County there was inadequate information regarding 

awareness levels of various initiatives among mothers. The pull 

factors for utilization of maternal health system initiatives were 

unknown and this hindered the development of specific strategies 

that can address MHS. Lacking this vital information still left a 

puzzle as to why services were not being utilized despite proof 

that there were indicators of rich initiatives for promoting uptake 

of MHS at the county.  It was therefore obvious that critical 

information for enhancing uptake was lacking.  

       Lack of this vital information and deterioration of maternal 

health indicators formed the basis of this study.  

 

Study Significance 

       Reducing maternal mortality is a health related MDG whose 

progress has been the most disappointing to date. Without action 

to strengthen health systems, many sub Saharan countries Kenya 

included will not meet the health related goals not because they 

are unattainable but because the health systems are very weak 

and unable to address the needs of the beneficiaries. Despite the 

introduction of free maternity services, many mothers still 

deliver outside the health facilities. 

       This study will help the decision makers to understand the 

systems weakness and come up with specific strategies that will 

improve uptake of health systems initiatives and hence lowering 

the maternal mortality in the County and Country at large. It will 

also strengthen health care systems in improving efficiency and 

effectiveness at the service delivery point without compromising 

the quality of care. It will also help the ministry to come up with 

specific policies to address specific needs of the community. 

       Lastly it will form the basis of further research works or 

reference materials for further studies in order to improve the 

body of knowledge. 

 

Study Limitation  

       The study was carried out in all level four hospitals. 

Therefore many mothers may not have been covered in this study 

most likely because they were at home or in other levels that is 

three and five health facilities. The scope of this study was also 

limited by the fact that not all the factors known to affect 

maternal health initiatives uptake were included. 

 

Study Delimitations  

       The study was carried out in all level four hospitals both 

private and public that offers integrated maternal health services 

to mothers and therefore gave the right impression of the uptakes 

of maternal health initiatives.  The total catchment population 
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was used in calculating the sample size and therefore it was a 

true representative of the entire County population.  

II. RESULTS  

Introduction 

       The study was a first of its kind since the devolution of 

health services from National Government to County 

Governments especially in Nakuru County.  The researcher 

assessed the uptake of maternal health systems initiatives among 

mothers at health facilities in Nakuru County.  

 

Demographic characteristics 

       The sample was designed to compose of 245 mothers 

although only 233(95.1%) participated.  

       The respondents’ age ranged from 26.58 to 28.24 years old. 

Majority 107(45.9%) of the respondents had attained Secondary 

education, 68(29.2%) had attained Primary education, 37(15.9%) 

had attained University education while 21(9.0%) had no 

education at all.  

       The sample consisted of 141(60.5%) Protestants, 69(29.6%) 

Catholics, 10(4.3%) Muslims and 13(5.6%) other religions. 

176(75.5%) were married, 43(18.5%) were single, 5(2.2%) were 

divorced and 4(1.7%) were widowed. Most of the respondents 

70(30.0%) were self-employed, 64(27.5%) were housewives 

60(25.8%) employed and 39(16.7%) were not employed. In all 

the above characterization, One sample Chi-square test(P-values 

<.05) indicated that the proportion of respondents varied with 

various categories of all characteristics listed above that is, level 

of education, religion, marital status and employment status,  

refer to table 4.1.  

 

 

Table 1 Demographic characteristics 

 

Characteristic Categories Frequency Percent Test (p-value) 

Level of education 

Primary 68 29.2 One sample Chi-square 

test (<.001) Secondary 107 45.9 

University 37 15.9 

None 21 9.0 

                                             Total 233 100%  

Religion  

Catholic 69 29.6 One sample Chi-square 

test (<.001) Muslim 10 4.3 

Protestant 141 60.5 

Other 13 5.6 

                                            Total 233 100%  

Marital status 

Married 176 75.5 One sample Chi-square 

test (<.001) Divorced 5 2.1 

Single 43 18.5 

Separated 5 2.2 

Widow 4 1.7 

                                            Total 233 100%  

Employment 

Self employed 70 30.0 One sample Chi-square 

test (.018) Employed 60 25.8 

Not employed 39 16.7 

Housewife 64 27.5 

                                              Total 233 100%  

 

 Effects of demographic characteristics on uptake of MHS 

       Chi square tests were used to ascertain effect of demographic 

characteristics on the levels of awareness. Larger proportions of 

mothers who had secondary and university education were more 

aware of antenatal clinic services (p value<0.001); importance of 

FANC (p value<0.001); EmOC (p value= 0.001); family 

planning services (p value<0.001); services covered by free 

maternity policy (p value= 0.013); and importance of birth plan 

(p value<0.001). The results shown that education affect the 

awareness of maternal health systems initiatives. This is in line 

with Banerjee (2003) who reported that educated mother’s are 

more aware of health services and may use this information to 

remain healthy (Banerjee, 2003). 

       Greater proportions of employed mothers were more aware 

of antenatal clinic services (p value<0.001); importance of 

FANC (p value=0.001); EmOC (p value= 0.003); family 

planning services (p value<0.034); and importance of birth plan 

(p value=0.003). It was also observed that socio-economic 

activity or employment is one of the demographic factors that 

awareness and possible uptake of MHS. This is not in line with 

previous finding by Chubike & Constance (2013) that shown that 

occupation is not one of the demographic factor that affect 

utilization of MHS (Chubike & Constance, 2013). 

       It was clear from the study that majority of the mothers had 

high level of education, married, religious and employed. These 

individual client’s factors affects awareness and uptake of MHS. 

This is in line with Grossman (1972) theory that observed that 

client’s characteristics affect the demand for Health care services 

(Grossman, 1972 and Jamora & Andrea, 2014). But this was not 

in line with Seilder (2009) theory, who observed that rational 

people wish to maximize their utility in consumption of goods 

and services that is, “if services are good, they will increase 
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utility and if they are bad, they decrease utility of the goods and 

services (Seilder, 2009).  

Level of awareness of current MHS initiatives. 

 Antenatal Clinic (ANC) services  

       Majority 103(44.6%) of the respondents were well aware of 

the ANC services, 62(26.6%) were slightly aware, 46(19.7%) 

were fully aware while 21(9.0%) were not aware at all. One 

sample Chi-square test (P-value < .001) indicated that the 

proportion of awareness level were significantly different. This 

implies that in Nakuru County the proportion of respondents who 

have a particular awareness of ANC services is different. This is 

in line with Sadip et al (2010) that many factors can influence the 

use of antenatal care services including literacy levels and level 

of awareness regarding the importance of antenatal care (Sadiq et 

al, 2010).  

 Focused Antenatal Clinic (FANC) services 

awareness 

       Most 100(42.9%) of the respondents were well aware of 

importance of Focused Antenatal Care (FANC) services, 

60(25.8%) were slightly aware, 45(19.3%) were fully aware 

while 28(12.0%) were not aware at all, refer to fig 4.1. One 

sample Chi-square test (p-value < .001) indicated that the 

proportion of awareness level were significantly different. This 

implies that in Nakuru County the proportion of mothers who 

have a particular level of awareness of importance of Focused 

Antenatal Care (FANC) services is different. This awareness 

level was higher than other African countries which stand at 44% 

(WHO, 2010). However, awareness of focused ANC visits was 

lower than ANC visit (DHI, 2013). This result shows a trend 

indicate slower progress in sub-Saharan Africa than in other 

regions (WHO, 2010). Despite the fact that women in Nakuru 

have the right to free information, the findings of this research 

reveal inequalities in access to care and deficiencies in ensuring 

the completion of four antenatal care visits.  

 
Fig 1 focused antenatal care services 

 

 Emergency obstetric care services (EmOC) 

       Most 77(33.0%) of the respondents were not aware at all of 

EmOC, 67(28.8%) were slightly aware, 53(22.7%) were well 

aware and 36(15.5%) were fully aware and had full information 

refer to fig. 4.2. One sample Chi-square test (p-value = .001) 

indicated that the proportion of awareness level was significantly 

different. This implies that in Nakuru County the proportion of 

mothers with a particular EmOC awareness level is different. 

Majority of the respondents had low awareness in EmOC. Lack 

of awareness in EmOC is widely believed to be the leading cause 

of maternal mortality because of failure to recognize danger 

signs hence delay in decision making to seek care. This is in line 

with Thaddeus & Maine (1994) who observed that lack of EmOC 

awareness led to the first delay in making decision to seek 

healthcare services at the household and it the one of the cause of 

maternal mortality (Thaddeus & Maine, 1994).  Lack of 

knowledge in EmOC can led to low uptake of maternal health 

services while increased level of awareness can reduce maternal 

mortality through decision making (Igberase et al, 2009). It was 

also in line with Lawn et al (2009), Bhutta et al (2010) & Lee et 

al (2009) timely emergency obstetric care, provision of 

immediate newborn care and post natal care are essential services 

in promoting neonatal health(Lawn et al & Lee et al 2009: and 

Bhutta et al, 2010). 
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Fig 2 Emergency Obstetric Care Services 

 

 Family Planning Services 

       Most 100(42.9%) of the respondents were well aware of 

Family Planning services, 68(29.2%) were slightly aware, 

45(19.3%) were fully aware while 20(8.6%) were not aware at 

all, to refer fig. 4.3. One sample Chi-square test (p-value < .001) 

indicated that the proportion of awareness level was significantly 

different. This implies that in Nakuru County the awareness level 

of family planning services among mothers is different. It’s 

widely agreed that family planning for example can prevent as 

many as one in every three maternal death (Worley, 2015). But 

according to the study only 45 (19.3 %) of mothers who were 

fully aware of family planning services. But the finding 

contradicts the use of family planning commodities in Nakuru 

County as although there is high level of awareness in FP 

services, only 35% of mothers were found using the same (DHI, 

2013). This is also in line with Olayinka et al (2014) that despite 

of high awareness of MHS, there is lack of in-depth knowledge 

of some services rendered (Olayinka et al, 2014). This is also in 

line with Mahajan & Sharma (2014) that there is need to focus on 

increasing awareness levels of mothers through sustained and 

focused information, education and communication campaigns 

within the communities ( Mahajan & Sharma, 2014). This lack of 

in-depth knowledge affects uptake of MHS. 

 

 
Fig 3 family planning services 

 

 Free Maternity services 
        Most 68(29.2%) of the respondents were slightly & well 

aware of the services covered by free Maternity policy, 

57(24.4%) were not aware at all while 40(17.2%) were fully 

aware and had full information, refer to fig. 4.4. One sample Chi-

square test (p-value = .037) indicated that the proportion of 

awareness level was significantly different. This implies that 

among mothers in Nakuru County the awareness level of services 

covered by free maternity policy is different. The result show 

that majority of the respondents were not aware of services 

covered by free maternity service. This is not in line Kinara et al 

(2014) that Majority of pregnant mothers are aware of free 

maternity services (FMS) covered (Kinara et al, 2014). But this 

contradict another study which was done in Bangladesh by 
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Hoque (2015) that a higher proportions of women were aware of 

different components of MHS covered by the insurance (Hoque, 

2015).  A study conducted in Kenya by Otai (2013) found that, 

“Women fear that if they accept free care, they would be 

relinquishing their rights and would have to accept poor 

treatment” (Otai, 2013). This women fear of free services may be 

due to lack of awareness of these services covered by FMS and 

this hence led to low uptake and utilization of maternal health 

services. 

 

 
Fig 4 Services covered by Free Maternity 

 Birth Plan 

       Majority 95(40.8%) of the respondents were well aware of 

the importance of a birth plan, 62(26.6%) were fully aware, 

46(19.7%) were slightly aware while 30(12.9%) were not aware 

at all, refer fig 4.5. One sample Chi-square test (p-value < .001) 

indicated that the proportions of awareness levels were 

significantly different. This implies that in Nakuru County the 

awareness level of the importance of Birth Plan among mothers 

is different.  

       The results show that awareness of the concept of birth plan 

was very high. Although awareness of the concept of birth 

preparedness was high, educational status was the best predictor 

of this awareness. This is in line with Ekabua et al (2011) that of 

the four variables, age, educational status, marital status, and 

parity, educational status was the best predictor of awareness of 

the concept of birth preparedness (Ekabua et al, 2011). This is 

not in line with skilled deliveries conducted in hospital which 

stood at 51% according to District Health Information system in 

the County (DHIS, 2013).  

 
Fig 5Birth Plan 

 

III. CONCLUSION  

 Summary of findings 

       Client’s characteristics like age, education, religion, marital 

status and employments have significant influence on the 

awareness of MHS. From the socio-demographic profile of 

mothers surveyed, the age ranged from 26.58 to 28.24 years, 

majority144 (61.8%) had secondary and university education, 
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141(60.5) were protestant, 176 (75.5%) were married, and 70 

(30.0%) were self employed. Level of education was a best 

predictor of maternal health systems initiatives. The least P-value 

was in employment (P-value = .018).   

       In the area of awareness of maternal health systems 

initiatives, emergency obstetric care (EmOC) and free maternity 

services (FMS) had the lowest awareness level with a median of 

1 (that is slightly aware). ANC services, FANC services, FP 

services and Birth plan had median awareness level of 2 (well 

aware). But surprisingly no single initiative that got a median 

awareness level of 3(fully aware). The least P-value was in free 

maternity services (P-value=.037) 

 

Conclusion 

       Based on the above findings, it can be concluded that: 

       Client’s characteristics like Level of education were the best 

predictor of awareness of maternal health systems initiatives.  

       Majority of mothers were not fully aware of health initiatives 

but Emergency obstetric care and free maternity services scored 

least. Lack of this vital information lead to delay in seeking care 

and hence leads to increased maternal mortality and under 

utilization of health services. 

       Majority 224 (96.1%) of mothers do not consider advice 

given during antenatal clinic as priority when considering the 

facility to deliver from and this why most of them still deliver 

outside health facilities. 
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    Abstract- Mobile apps is a used to designate the act or process 
by which application software is developed for handheld devices, 
such as personal digital assistants or mobile phones. These 
applications can be pre-installed on phones during manufacturing 
platforms, or delivered as web applications using server-side or 
client-side processing (e.g. JavaScript) to provide an 
"application-like" experience within a Web browser. However 
there are some cases where the mobile internet banking apps 
occurred some problems that might cause loss of money. 
Therefore, In this paper we will examine issues on the 
architecture,  and some security issues of mobile internet banking 
apps. And then we will explore some security measuras to deal 
with the associated security challenges. 
 
    Index Terms- Mobile banking apps, security, meaures 

I. INTRODUCTION 

    Financial services and transactions through mobile 
device are called Mobile banking. Mobile banking security will 
include data transmission which is important to secure the data of 
the users to prevent the hacker to attack and steal the data. 
Authentication is also important which is only allowed 
authorized users to have access to the data. Also avoiding 
complex authorization is crucial in order to make quickly for the 
data [1]. 
The protocol translation and compression of contents from 
mobile devices are working through online banking architecture. 
The architecture of online banking can be at variance by subject 
on outline by the panel of bank bodies; in-house services and 
third parties hosted services [2][3].  These online banking 
architectures were applied into mobile internet banking 
application since the bank has application servers that involve e-
mail server, website server and others. Then the router will direct 
the transaction request by the user into those application servers. 
But the process for each architecture will be differ. 
Recently, the communication of internet banking application in 
smartphone will be asynchronous through back-end system. To 
work on back-end system, Service Oriented Architecture (SOA) 
is needed for all application components provide services to 
other components by the use of a communications protocol, 
usually an Internet. It compromises bank bodies with option in 
involving old application with the current internet banking [4]. It 
is due to the advanced technology and wireless technology users 
are more convenience to do their financial services through 
mobile. Mobile banking based on WAP (Wireless Application 
Protocol) and SMS (Short Message Service) is popular [5]. 

Through SMS the customers can know the details about their 
account balance. 
However, there still many security problems when making 
transaction through SMS. The data are not secure while 
transmitting through SMS because sending and receiving SMS 
have no encryption technique. Using mobile devices to access to 
the internet through WAP (Wireless Application Protocol) is 
insecure as WAP is vulnerable to hacker’s attacks due to its 
protocol translation and compression of contents which is 
insecure. Thus, Intrusion Detection System (IDS) is introduced 
into internet banking security system for safety on online 
transaction processing [2][6]. Basically, IDS is used to review, 
analyze and record report of the system and network activities. 
Although IDS is not an obligatory in online banking architecture 
but by placing IDS might help in detecting any occurrence 
sabotage.  

II. THE USAGE OF MOBILE BANKING APPS 

 

 Source: Bain/Research Now NPS survey , 2014 

 

       The number of mobile banking apps users are increasing as 
shonw in the statistics above from Bain / Research survey in 
2014, which Indonesia on the top following by China and 
Thailand. As we can see from the statistics more user in asia 
pacific use mobile banking apps. That shows us how people in 
this pacific are more conviniece with mobile banking apps 
although research has shown that hacking or malware has been 
the predominant method of  Credit Card data breaches that 
occurred from 2005 to 2014 [7] 
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III. MOBILE BANKING ARCHITECURE 

          Client, application server and database are the major 
components of basic architecture of online banking system. For 
instance, customer send a request in viewing their balance 
through online banking, an application server will be responsible 
in monitoring server script and check for the ODBC bond for 
mapping to the correct database while the database will stored 
the latest activity of the client and bank data [8]. Literally, with 
support from iOS, Android, Windows, etc platform online 
banking application can be integrated with retail banking system. 
The interfaces are customizing user experience, high secure and 
scalable [9].  

 There are various technology interfaces that directly 
connect customers banking services. Figure 1 illustrates layered 
framework on how customer communicate with banking services   
via a set of networks and gateways that route requests to channel 
specific applications and services. SOA services and business 
processes of integration layer are important component that 
channel specific applications leverage the shared core banking 
functions [10] .  

 

 

Figure 1: Various architures on Multi-Channel Banking [10] 

 

IV. SECURITY AND THREATS IN MOBILE BANKING 
APPS 

- Issue with WAP (Wireless Application Protocol) 

       New technology has made people to access to the internet 
much easier. Users connect the mobile devices to WAP and 
GPRS to have access to a wide range of banking services like 
transferring money from one account to another account, making 
payments for purchasing items. Security and convenience are the 
key factors for the growth of mobile banking and mobile 
commerce [11]. 
WAP allows more functionality of internet banking. There has 
been process on encryption for secure data transmission between 
bank and customers but when using mobile devices in banking 
services the encryption process is weaken for the protection of 

sensitive data between bank and customer because to secure any 
data it requires more powerful devices and high storage capacity. 
In internet banking there are powerful computer systems and 
complex encryption process to ensure the security. However, 
Mobile devices have low computational capacity which makes it 
unable to apply complex cryptographic system [12]. End to end 
security through WAP is crucial but it’s not easy to provide it as 
the data is not encrypted at gateway during the switching of 
protocol process [13]. When using mobile devices in making 
services online information will be accessible on gateway which 
will make it possible for the attacker to access the information 
[14]. 
 

- Virus Attacks in mobile banking apps 

          There are different types of computer viruses, internet 
malicious program and TrojanZeus Trojan targeted mobile bank 
users. Virus Zitmo has been commonly used by attackers to 
defect SMS banking. As well as virus Zeus is commonly used by 
the hackers to access to mobile transaction authentication number 
or password [15]. 
 
 

- Speng malware: 

       According to Kaspersky Lab it discovered that a breed of 
malware targeting mobile devices called Svpeng. The malware, 
which targets Android devices, looks for specific mobile banking 
apps on the phone, then locks the phone and demands money to 
unlock it. Speng breaks into a mobile device through a social 
engineering campaign using text messages. Once it's wormed its 
way into a device, the malware looks for apps from a specific set 
of financial institutions. The Trojan also contains code that could 
be used for file encryption; it could, therefore, encrypt files 
stored on the mobile device and demand money to unencrypt 
them [16]. 
 
      The threats of mobile banking apps security include Trojans, 
root kits and viruses. There are some well affected  malware on 
mobile bank apps include Zitmo, Perkel/Hesperbot, Wrob, 
Bankum, ZertSecurity, DroidDream and Keyloggers.  Cyber 
criminals have been refining these malware to target mobile 
devices for access to bank accounts and make them more 
resilient to security defenses. Below are some common malware 
that affect mobile banking apps. .(Webroot, 2014; Shih et al., 
2008) [17]. 
 

 
• Zitmo – attack and steals TAN codes which is sent by 

banks in text messages to the customer.  
• Perkel/Hesperbot – JavaScript injection (JS) is used in 

this case on PC to request mobile number and then 
delivers Trojan using SMS. Trojan poses as a security 
app. 

• Wrob – poses as the Google Play app and replaces 
installed banking apps with Trojan clones » Bankum – 
replaces legitimate versions of banking apps with fake 
ones. 
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• ZertSecurity – impersonates bank login, steals 
credentials Rootkits. 

• DroidDream – uses rageagainstthecage exploit to root 
the device, steal data, install additional apps, execute 
remote commands 

• Keyloggers – pose as third party keyboards that send 
keystroke and contextual information. 

 
V. THE PROBLEM OF THE INHERENT SECURITY 

RISK INVOLVED IN TRANSFERRING 
INFORMATION OVER THE NETWORK 

          There are two components related to this problem.  First, 
personal identification integrity and the second problem is 
message integrity. Digital signature is commonly used in mobile 
banking which refers to the identification integrity to know 
where the message is originating. The message integrity involved 
information and details of the message in order to establish the 
message is received and no third party to open, change the 
contents. Zhang and Lee have stated that, transferring 
information over the network seems to cause a lot of concern for 
both sender and receiver [18]. The sender risks is theft or misuse 
of their personnel information such as account and bank details, 
the receiver risks repudiation of the transaction and resultant 
nonpayment. 
There are different security problem can happen one of major 
security breach in mobile banking is transferring the user’s 
information from one mobile network to another [19]. In this 
case, all encrypted data needs to be decrypted for transparency. 
In mobile banking, when mobile devices make requests to web 
pages of a network server, some initial process will be made 
which means the requests arise from the originating Wireless 
Transport Security Layer (WTSL) protocol. And then the 
requests will be translated at Wireless Application Protocol 
(WAP) gateway. Once the requests have been translated they are 
sent to the standard  
 
Session Security Layer (SSL) protocol of the destination 
network. And finally the translated information will be received 
by the Hyper Text Transfer Protocol (HTTP) modules in the new 
network in order for the requests to be processed. As the result 
the data will be decrypted and re-encrypted when translating a 
protocol from one to another and this process known as “WAP 
Gap” during this process it will be easy for an attacker to gain 
access to the mobile network, which will result to capturing the 
data when it is decrypted can compromise the security of the 
session. 
Data is secured using encryption technology in the mobile 
environment. According to Ghosh, it has already been proven 
that the technology is vulnerable to attacks [20]. Hackers have 
broken some of the existing algorithms for encryption. As the 
result, technology is not completely secured. On the other hand, 
there is no international regulatory framework available to ensure 
and solve security related problems.  As technology is advanced 
and more people are advance as well , no individual organization 
can guarantee security to consumers and people need to be aware 
of security in using mobile banking innovation [3]. 

 
 

VI. VULENABILITIES IN MOBILE BANKING  
APPLICATION   

       According to Ariel Sanchez security vulnerabilities in 
mobile banking applications which could be used by hackers to 
steal money from customers. Sanchez said that some banks have 
vulnerabilities identified as "70% of the applications did not use 
alternative authentication solutions, such as multi-factor 
authentication, which could improve the security aspect and to 
mitigate some risk which could lead to attacks to information.  
Mobile banking apps which commonly used by users using their 
smart phones and tablets, have caused security concern for 
worldwide in terms of transaction. As the result The European 
Central Bank proposed the creation of a raft of new mobile 
payments security standards that payment service providers 
(PSPs) such as banks and 'mobile payment solution providers' 
(MPSPs) should have to adhere to in November last year [21]. 
 

VII.  TWO FACTOR AUTHINTICATION PROBLEM 

       Two-factor authentication is not always used when 
conducting sensitive transactions on mobile devices. According 
to studies, consumers generally use static passwords instead of 
two-factor authentication when conducting online sensitive 
transactions while using mobile devices. Using static passwords 
for authentication has security drawbacks: passwords can be 
guessed, forgotten, written down and stolen, or eavesdropped. 
Two-factor authentication generally provides a higher level of 
security than traditional passwords and PINs, and this higher 
level may be important for sensitive transactions. Two-factor 
refers to an authentication system in which users are required to 
authenticate using at least two different "factors" something you 
know, something you have, or something you are before being 
granted access. Mobile devices can be used as a second factor in 
some two-factor authentication schemes. The mobile device can 
generate pass codes, or the codes can be sent via a text message 
to the phone. Without two-factor authentication, increased risk 
exists that unauthorized users could gain access to sensitive 
information and misuse mobile devices [22]. 
 
 

VIII. MOBILE BANKING APPS ON RISKS BY HACKERS 

Research has shown that hacking or malware has been the 
predominant method of  Credit Card data breaches that occurred 
from 2005 to 2014 [23] 
 
• Most apps have been hacked. The research of top fnancial apps 
reveals that: – 95% of Android apps have been hacked – 70% of 
iOS apps have been hacked. 
 
• The research also reveals a growing trend of financial app 
hacking – Android app hacking increased from 76% to 95%, 
from 2013 to 2014 – iOS app hacking increased from 36% to 
70%, from 2013 to 2014. 
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IX. COMPARISON BETWEEN iOS & ANDROID APPS 

 iOS Android 
 

Distributed 
level 

iOS apps are 
distributed only 
through the 
Apple App Store 

primarily distributed through the Google 
Android Market, are legally distributed 
by other means 

Third party No third-party 
software APIs. 

Android developers are free to add to 
the API, use third-party APIs. 

Permission iOS, Android 
applications can 
share resources 
and data through 
the declaration of 
permissions. 

apps can access only its Unique User ID 
(UID) tagged data unless granted extra-
sandbox permissions to other data 
sources. 

Level of 
security  

Apple’s iOS 
model provides 
greater security 
out-of-the-box 
given Apple’s 
total control over 
the device. 

Google’s Android provides greater 
potential for application-level security 
due to the extensive and open nature of 
the SDK. 

Table 1: Differences between iOS & Android [24] 

 
 

X. NATIONAL BANK OF ARIZONA 

       Some banks describe their privacy policy in using mobile 
banking apps to the customer to provide them a clear describtion 
about the privacy policy. Good example of describing privacy 
policy to the customer is National bank of Araizona which has 
set up apps privacy policy and described what information that 
can be shared. 
 
        Mobile apps stores personal information once the customer 
starts using the apps such as name and other activities. Contact 
information will be also stored and won’t be shared with service 
provider and also will not be used for markting and profiling. 
Customer’s financial information will be shared and known to 
every one in the bank as well as the service provider and the 
legal procces. The apps will track the customer’s location and 
also the activities that have been done by the customers will be 
known to the bank such as the page the customer has visited on 
the apps and the email that has been sent to the company. 
However ,  the customer has no 100% privay when using mobile 
banking as some information is not encrypted and visiable to the 
third party. [25] 
 
 
 

XI. MOBILE BANKING APP 

I.        VENMO APP 
 

Venmo is mobile baking apps which has prominently advertised 
its security on its website. Venmo use encryption tool to encrypt 
all connections by applying SSL and “uses bank-grade security 
systems and data encryption to protect the information and to 
prevent the loss or  any unauthorized transactions or access to 
your personal or financial information.  
 
How private are Venmo transactions?  
  
       Venmo apps set its defult setting as online sharing to the 
public via social networking. Usualy the transaction information 
such as the name of the sender and the recipient will be 
mentioned and its taken from linked Twitter or Facebook 
accounts and other social networking, other information in the 
transaction such as the date of the transaction is shared to the 
public if the users do not read the privacy policy and do not 
change the defult setting [26]. 
 
 II. STARBUCK APP 
 

Starbuck mobile application is a convenient pay for 
purchases, earn stars, redeem rewards with My Starbuck rewards 
and much more. The mobile banking application can be 
downloaded by iPhone and Android smartphone. Ordering any 
drinks is faster without waiting line. Besides, customer can leave 
a tips for barista digitally. The app itself lets the customer pay at 
checkout with mobile phone. The customer can reload Starbuck 
gift card by inevitably drawing fund from his bank account or 
credit card. 
 
How secure are Starbuck mobile application transactions? 
 

Starbuck apps set pay at checkout with mobile phone. 
Usually customer will put amount of money into the Starbuck 
app and can reload Starbuck gift card. Then the customer will be 
notify about his transaction by a message or an email. It makes 
more convenient and faster in paying the drink, however, the 
level of security of Starbuck security system is just moderate. 
Several case happen when an intruder sneak into customer 
Starbuck’s account online. One of the case happen to a customer 
who brought a drink at Starbuck in Sugar Land, Texas. He keep 
on getting notification from Paypal in mentioning he did reload 
into his Starbuck card. Besides, he got several email from 
Starbuck as well. From the case it shows that Starbuck did not 
ask confirmation of transaction to the customer before doing so 
[27]. 

 
III. BANK OF CHINA (HONG KONG) 
 
Similar like Maybank, Bank of China (Hong Kong) or 

known as BOCHK has provides the personal mobile banking 
application for general banking and investment services. The 
application can be used throughout the world because user can 
use their smartphone in handling their finance anytime anywhere. 
The updated version of the application can be done whenever 
wherever a new update is available. 

 
How risky are Bank of China mobile banking application? 
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There might be potential risk with man in the middle 
attacks since BOCHK mobile banking application do makes the 
entire process in HTTP. Not only general banking services can 
be done by using this application, there is a feature that make 
inquiries for electronic transaction records, opening and closing 
various electronic payment transaction functions and setting the 
transaction limits. By doing so, social engineering could be 
devastating because of the manipulating the confidence of this 
application [28]. 

 
XII. SECURITY MEASURES 

        iOS and Android implement 5 security measures according 
to [29]: 
 

• Traditional Access Control: seeks to protect devices 
using techniques such as passwordsand idle-time screen 
locking. 

• Application Provenance: each application is stamped 
with the identity of its author andthen made tamper 
resistant (using a digital signature). This enables a user 
to decidewhether or not to use an application based on 
the identity of its author. 

•  Encryption: seeks to conceal data at rest on the device 
to address device loss or theft. 

•  Isolation: attempt to limit an applications ability to 
access the sensitive data or systemson a device. 

• Permissions-Based Access Control: grants a set of 
permissions to each application andthen limits each 
application to accessing device data/systems that are 
within the scopeof those permissions, blocking the 
applications if they attempt to perform actions 
thatexceed these permissions. 

 
XIII. CONTRIBUTION  

In this paper, we have exmined the security issues on mobile 
banking apps and we found that malware and hacking are the 
threats for many people when using mobile banking apps. 
Therefore, in this paper we have come out with a framework 
which can improve mobile banking apps security. The 
framework is basically contains four main components which are 
protect device , secure content , safeguard application , and 
manage access. We have proposed to have security , 
Configuration and vulnerability management for each mobile 
apps platform to reudue the vulnerability and improve the 
security . 
 
 
 
 
 
 
 

 
 
 
 
 

XIV. CONCLUSION 

       In this paper , we have discussed some security issues that 
related to mobile banking apps, examine issues on the 
architecture as well as some security measures to deal with the 
related security challenges. We found that mobile banking apps 
need to have a foundation to enhance app security and support 
future technologies. This ensures that mobile apps and their 
security framework remains future-proof and requires fewer 
resources to manage long-term.  
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Abstract- The study on “Adjustment of married women in 
relation to age and job status” was conducted with the objectives 
to difference in adjustment of working women in relation to age 
and job status. The study was conducted on 150 married working 
women in teaching and medical professions. Martial adjustment 
and self constructed were used as tools in the study. The data was 
analyzed by Mean, Standard deviation and t-value. Results 
showed that there was significant difference in adjustment of 
working women in relation to age and no significant difference 
was found in relation to job status. The reasons might be lack of 
time, decreasing social network, losing contact with friends and 
family members.  
 
Index Terms- martial adjustment, age, job status. 
 

I. INTRODUCTION 
arital adjustment as ‘the state in which there is an overall 
feeling in husband and wife of happiness and satisfaction 

with their marriage and with each other’ (Sinha and Mukerjee 
(1990). Hashmi et al. (2007) findings showed highly significant 
relationship between marital adjustment, depression, and stress. 
The result further showed that married women had to face more 
problems in married life as compared to non working married 
women. There is a list of six areas of marital adjustment, which 
is defined by the psychologist, such as, religion, social life, 
mutual friends, in laws, money and sex. Another psychologist 
defines ten areas of marital adjustment, i.e. values, couple 
growth, communication, conflict resolution, affection, roles, 
cooperation, sex, money and parenthood. Gani et al. (2010) 
conducted a research to study the causes, consequences and 
correlates of working family conflict among dual career women. 
The results indicated that many factors contributed to make role 
conflict of working women as a reality  
        It can be seen that the phenomenon of marital adjustment is 
given a priority in all cultures, as marriage is one of the most 
important commitment of an individual makes in his or her life. 
Marital adjustment has been related to age, job status, type of 
marriage, place of stay & home stresses, mental illness, 
depression, education, sex role attitude, happiness and success in 
life.  
        The present age of liberalization, privatization, and 
globalizations has no doubt opened gates of opportunities for the 
women. Women are now doing jobs at the places previously 
considered as male bastion only. More women at present are 
doing jobs than before and the gap between the number of males 
and females doing jobs in India is reducing at phenomenal rate. 
Singh et al. (2006) assessed marital adjustment among couples 

with respect to women’s educational level and employment 
status. Families with employed and non employed women across 
different education levels from Ludhiana city were compared on 
their existing level of marital adjustment. The findings revealed 
that sexual dimension of marital adjustment among husbands and 
wives was unaffected by wives’ educational level and 
employment status.  
        Researches indicate that age is another important factor 
involved in marital adjustment of working women. Story, Nathan 
et al. (2007) suggested that older adults are biased toward the 
positive aspects of close relationships. Seider, Herschel (2011) 
findings indicated that the relationships between discrete emotion 
sequences and marital satisfaction did not consistently differ as a 
function of age, but when they did, they tended to be stronger for 
older couples. This study revealed important differences in how 
discrete emotion sequences relate to marital satisfaction. Dr. 
Goel and Dr. Narang (2012) studied marital adjustment, mental 
health and frustration reactions in males and females of middle 
age, and founded that females showed high level of recreational 
adjustment as compared to males but males were having better 
group oriented attitude than females. 
        Therefore the study on “Adjustment of married women in 
relation to age and job status” was done to identify constrains 
they face in making their marriage work. 
 
OBJECTIVES 
        1. To study the difference in adjustment of working women 
in relation to age 
        2. To study the difference in adjustment of working women 
in relation to job status 
 
METHODOLOGY 
        Methodology simply refers to the methods used in the 
conduct of an inquiry. According to Kaplan, “It is the study, 
description, explanation and justification of the methods”. It is a 
system of explicit rules and procedures upon which research is 
based and against which claims for knowledge are evaluated. 
 
The procedure followed were- 
        Locale of the study: It is always logical to predetermine the 
areas of study as per the requirements else the whole procedure 
becomes lengthy, time consuming and get off from the track of 
the topic. Therefore it is important to keep in mind the time, 
availability of subjects and appropriate settings required. This 
research was conducted in Bansthali Vidyapith and New Delhi. 
For the study Rahul Public, Gold Field, Ashok Public Schools 
and Max, Aiims, Appolo hospitals were selected in order to get 
appropriate data from teaching and medical professions and due 
to the easy involvement of the researcher with the subjects.  

M 
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        Sample technique and method used: Purposive sampling 
technique was used in the study to select the samples from 
Banasthali and New Delhi as the researcher does not need to 
know the true composition of the population before hand and 
requires minimum knowledge of population in advance. Survey 
method was preferred to examine the research.  
        Sample selection and distribution: A purposive sample of 
150 married working women was taken for the study. This 
sample was divided into two equal groups which comprised of 75 
married working women from teaching and medical fields 
respectively who were in the age group of 35 to 45yrs. 
 
               

 
        Tools: Two tools were used in the study namely 
standardized Marital Adjustment Questionnaire developed by Dr. 
Pramod Kumar and Dr. Kanchan Rohatgi and a Self Constructed 
Questionnaire. 
 
Marital Adjustment Questionnaire 
        The marital adjustment questionnaire provided a handy tool 
to identify couples who are making poor marriage and need 
psycho diagnostic help. Further, it included total twenty five 
questions with the options as yes or no. 
        Scoring: A “Yes” response was assigned a score of 1 except 
for items 4,10 and 19 in which case reverse was applicable. The 
sum of those values gave the marital adjustment score for the 
husband or wife. Since the responses contributing towards 
marital adjustment were given a score, the higher the total score, 
the higher would be the marital adjustment of the husband or 
wife. 
        Reliability: The split half reliability, correlating odd-even 
items, applying the Spearman Brown formula for doubling the 
test length, was found to be 0.49 (N=60) with an index of 
reliability of .70.The test- retest reliability was found to be 
.71(N=60) with an index of reliability of .84.  
        Validity: The face validity of the questionnaire appeared to 
be fairly. The questionnaire validated against Singh’s Marital 
Adjustment Inventory with coefficient correlation .71 with index 
of reliability of .84. 
        Self constructed questionnaire: It included fifty objective 
type questions each having the options - Usually, Sometimes, 
Always and Never. There were both positive and negative 
questions covering different aspects such as couple growth, sex, 
conflict, companionship, co-operation and others.  
        Scoring: The positive questions were given three marks for 
the option usually,two marks for sometimes, one mark for rarely 

and zero for never. The reverse was done for the negative 
questions. In the end composite scores were used to arrive at the 
final result. 
 
Data Collection: 
        1. The questionnaires were distributed among selected 
married working women in teaching and medical profession of 
Delhi and Banasthali.  
        2. All important and necessary instructions were given to all 
respondents before filling questionnaire. There was no time limit 
for both the tests but in general 35-45 minutes were taken by 
respondents. 
 
Analysis and interpretation: 
      Statistics used for analysis regarding the present investigation 
were- 
-Mean 
-Standard deviation 
-z test to test the significant of difference b/w two means 
 
Mean- Is the sum of the separate scores of measures divided by 
their number- 

Mean =  
 
Where ═  
∑ ═ Sum of raw scores 
X ═ Raw scores 
N ═ Total number of item 
 
        Standard deviation- The standard deviation tell us about 
the dispersion of the scores and about the variability of the 
different groups on the variable of the study. 

Standard deviation σ =  
 
Where ═ 
∑ ═ Sum of raw scores  

D =  
N ═ Total number of items  
 
z-ratio: 

             z =  
 

 
 
Where ═ 

Mean of 1st group 
 Mean of 2nd group 

 Squared S.D of 1st group 
Squared of S.D of 2nd group 
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Total number of items in 1 group 
 Total number of items in 2 group    

 

II. RESULTS AND DISCUSSIONS 
 

TABLE 1: Difference in adjustment of working women in relation to age 
 

 
                                    NS= Non significant >0.05 (Non significant) 
**Significant at 0.01 level of significance 
*Significant at 0.05 level of significance 
 
       The above data shows that sex, companionship, social and 
religious aspects are more or less the same among married 
women belonging to different age groups ie 34-40 and 40-46 
years. Co-operation, sex, companionship, couple growth and 
conflict aspects are high among older women as compared to 
younger women. The reasons for the conflict factor being high 
among older women may be due to an increase in 

responsibilities, unable to manage household and professional 
work and inability to spend time with family members. The data 
also describes that irrespective of conflict aspect being higher 
among older women, the marital adjustment of older women is 
better as compared to younger women. So it can be concluded 
that marital adjustment improves with the increasing age of 
spouse. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Areas Age(34-40) 
N=137 

Age(40-46) 
N=37 

t-value Significance 

Mean SD Mean SD 

Couple 
Growth 

16.90 
 

2.66 17.35 1.71 3.46 ** 

Sex 11.58 1.80 11.64 1.71 0.2 NS 

Co-0peration 25.15 4.73 27 2.84 4.62 ** 

Conflict 30.76 13.43 35.67 11.86 2.11 * 

Companionship 19.23 3.17 19.62 2.44 0.81 NS 

Social and 
Religious life 

27.80 4.03 28.27 4.09 0.61 NS 

Total 131.44 21.48  140.35 16.24 2.66 ** 
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TABLE 2: Difference in adjustment of working women in relation to job status 

 
                                   NS= Non significant >0.05 (Non significant) 
**Significant at 0.01 level of significance 
*Significant at 0.05 level of significance 
 
       The data describes that there is no significant difference in 
couple growth, sex, co-operation, companionship and social 
religious areas of school and college married teachers and hence 
no difference in overall marital adjustment among them. 
 

III. CONCLUSION 
       The study concluded that a significant difference was found 
in relation to age. The reasons for the conflict factor being high 
among older women may be due to an increase in 
responsibilities, unable to manage household and professional 
work and inability to spend time with family members. The 
result also revealed that no significant difference was found in 
relation to job status. 
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Areas College teachers School teachers t-value Significance 

Mean SD Mean SD 

Couple 
Growth 

17.26 1.84 16.91 2.26 0.97 NS 

Sex 12.18 1.76 12.24 1.44 0.46 NS 

Co-0peration 26.31 3.59 26.37 3.89 0.08 NS 

Conflict 37.89 11.23 36.89 9.03 0.42 NS 

Companionship 19.57 2.51 19.59 1.70 0.08 NS 

Social and 
religious life 

28.94 4.27 28.64 3.02 0.35 NS 

Total 144.07 16.79 140.94 14.62 0.86 NS 
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Abstract- The objectives of the present investigation were to find 
out the association of thyroid abnormalities with food habits, sex 
, religion and also habitats of region under study. Two study 
groups were surveyed for the study on the prevalence of thyroid 
diseases. One study group is from Dakshina Kannada and the 
other from the Kasargod District. A total of 398 subjects were 
surveyed. Questionnaires were prepared and responses were 
collected from the subjects. The analysis revealed that in D.K 
district normal subjects comprise of 39.1% followed by 
Hypothyroidism with 36.2% and Hyperthyroidism of 24.7%.In 
Kasaragod district, hypothyroidism is observed in 54.6% subjects 
followed by normal with 27.6% and Hyperthyroidism only 
17.8%. With respect to the residential location, 47% of the 
village subjects are suffering from Hypothyroidism followed by 
36.8% of normal subjects and only 16.2% suffering from 
hyperthyroidism. In respect of town residents 42.2% are found to 
be suffering from hypothyroidism followed by 30.2% normal 
subjects with 27.6% suffering from hyperthyroidism. In respect 
of city residents 41.2% are found to be suffering from 
hypothyroidism followed by 37% normal subjects with 21.8% 
suffering from hyperthyroidism. It is found that there is 
significant association between thyroidal abnormalities and sex, 
while no significant association was found between thyroidal 
abnormalities and age groups. Significant association is found 
between food habits and religion 
 
Index Terms- Thyroid abnormalities, Dakshina Kannada, 
Kasargod, Localities, Food habits, Hypothyroidism and 
Hyperthyroidism. 
 

I. INTRODUCTION 
hyroid disorder is a general term representing several 
different diseases involving thyroid hormones and the 

thyroid gland. Thyroid disorders are commonly separated into 
two major categories, hyperthyroidism and hypothyroidism, 
depending on whether serum thyroid hormone levels are 
increased or decreased, respectively.  Thyroid diseases are, 
arguably, among the commonest endocrine disorders worldwide. 
India too, is no exception. According to a projection from various 
studies on thyroid disease, it has been estimated that about 42 
million people in India suffer from thyroid diseases. Among the 

various varieties, hypothyroidism and congenital hypothyroidism 
is probably the most important, as it requires an early diagnosis, 
which is usually followed by appropriate therapy that can prevent 
the onset of brain damage (1). 
       The link between endemic goiter and iodine deficiency has 
been studied in India by several eminent researchers, and this has 
led to the publication of several important reports. Study from 
New Delhi had shown that it was linked to iodine deficiency and 
resulted in decompensated hypothyroidism in many cases. 
Subsequent to this program, it was shown that in selected regions 
of Uttar Pradesh, the prevalence of congenital hypothyroidism 
had come down from 100 to 18/1000 (2).  
       Several landmark studies have been carried out in the area of 
iodine deficiency disorders in the country.  About 14,762 
children from all over India were studied for the following 
characteristics: goiter prevalence, urinary iodine and thiocyanate 
excretion, functional status of thyroid, as well as serological and 
cytopathological markers for thyroid autoimmunity. The authors 
found that despite iodization, the prevalence of goiter has not 
dramatically declined. The researchers noted that thyroid 
autoimmunity could only partly explain the goiter and concluded 
that the role of goitrogens is an area that deserves further study 
(3).  
       In a landmark study of Hashimoto's thyroiditis in India, 6283 
schoolgirls from all over the country were screened. Among 
them, 1810 schoolgirls had a goiter and of these 764 underwent a 
fine needle aspiration cytology, and 58 had evidence of juvenile 
autoimmune thyroiditis Among fine needle aspiration cytology-
confirmed cases of juvenile autoimmune thyroiditis, subclinical 
and overt hypothyroidism was seen in 15% and 6.5%, 
respectively (4).  
       Over the last 30 years many publications have revealed an 
association between Down syndrome and thyroid disorders by 
showing altered levels of abnormal thyroxine (T4), 
triiodothyronine (T3) and/or thyroid stimulating hormone (TSH) 
level. Such changes may be present along with other hormonal 
and biochemical disturbances (5).  
       Remya James and Vineeth Kumar., 2012(6) Studied on the 
Prevalence of Thyroid Diseases in Ernakulam City and Cherthala 
Town of Kerala State, India.   Wrushali and Raut.,2012 (7) 
reported on Thyroid Disease Diagnosis using Image Processing. 
       A prospective epidemiological study was conducted to 
assess the incidence, diagnosis, of        thyroid gland abnormality 
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in northern Finland by Klein and Ojamaa, 1992(8). Veeresh, et 
al., 2015(9) reported on Serum FSH, LH and Prolactin Levels in 
women with Thyroid disorders. The studies include 36 women 
patients between the age group 18-35 years out of which 10 are 
control, 26 are with thyroid disorders. In this 26 thyroid disorder 
patients 16 are hypothyroid and 10 are hyperthyroid cases. Aliyu 
et al., 2015(10) reported on Simple multinodular goiter in about 
248 patients, 216 were females and 32 males with a female to 
male ratio of 6.75:1. A cross sectional study of prevalence of 
hypothyroidism in adult population of Udayapur district was 
reported by Rakesh et al., 2015(11). 
 

II. STUDY AREA 
       Dakshina Kannada is an important district of Karnataka state 
situated on the western coast of India. The district has an area of 
4866 square kilometer which stretch from 12o 57' and 13o 50¹ 
north latitude and 74º & 75º 50¹ east longitude.  The Arabian Sea 
bounds it on the west. Mangalore is the head quarters and chief 
city of the district. The climate of the district shares the wider 
climatic pattern of the other West Coast districts of India. It is 
characterized by excessive humidity (78%) during the greater 
part of the year. 
       Kasargod district is sandwiched between the Lakshdweep 
and the Western Ghats. Lying between north latitudes 8°18' and 
12°48' east longitudes74°52' and 77°22'.  Kasargod District is 
one of the 14 districts in the state of Kerala and the district 
covers an area of around 1992 km². 
 

III. MATERIALS AND METHODS 
       A standard set of Questions were grouped together and a 
Questionnaire was prepared. Data were collected using the 
questionnaire from 398 subjects. This study is conducted to 
analyze the factors associated with incidence of Thyroid 
abnormalities in persons residing in Dakshina Kannada and 
Kasaragod district. Statistical analyses were carried out using 
SPSS software.        
 

IV. RESULT AND DISCUSSION 
       A total of 398 subjects were interviewed from Dakshina 
Kannada and Kasargod district from January 2012 to December 
2014. 235 subjects are included from Karnataka while 163 from 
Kasargod district. Table I reveals that in D.K district normal 
subjects comprise of 39.1% followed by Hypothyroidism with 
36.2% and Hyperthyroidism of 24.7%.In Kasaragod district, 
hypothyroidism is observed in 54.6% subjects followed by 
normal with 27.6% and Hyperthyroidism only 17.8%. The data is 
depicted in figure 1. 
       Chi square test is carried out to assess the association 
between the levels of thyroidism and the districts and found that 
there is significant association between levels of thyroidism with 
the districts (p=0.001). 
       Table II reveals with respect to the residential location, 47% 
of the village subjects are suffering from Hypothyroidism 
followed by 36.8% of normal subjects and only 16.2% suffering 
from hyperthyroidism. In respect of town residents 42.2% are 

found to be suffering from hypothyroidism followed by 30.2% 
normal subjects with 27.6% suffering from hyperthyroidism. In 
respect of city residents 41.2% are found to be suffering from 
hypothyroidism followed by 37% normal subjects with 21.8% 
suffering from hyperthyroidism. The data is depicted in figure 2. 
The Chi square test carried out reveals that there is no significant 
associaltion between levels of thyroidism with the types of 
residence. 
       Table III reveals that a majority of (258) subjects are Hindus 
followed by Muslims (94) and Christians(46). Among Hindus 
39.9% are normals followed by 38% hypothyroidism with 22.1% 
suffering from hyperthyroidism. In Muslims 59.6% are 
suffereing from hypothyroidism followed by 23.4% normals with 
17% suffering from hyper thyroidism. In Christians 39.1% are 
found to be suffering from hypothyroidism followed by 30.4% 
with normals and hyperthyroidism. The data is depicted in figure 
3. To find any association between the levels of thyroidism with 
the religions Chi square test is carried out and found that there is 
significant association between levels of thyroidism with the 
religions (p=0.003).     
       Table IV reveals that a majority of 169 are from the age 
group 21-40 followed by 144 in age group 41-60. In the age 
group <21 there were 49 followed by 36 in the age group >60. In 
the age group >21 majority (44.9%0 are found to be normals 
followed by 28.6% hypothyroidism and hyperthyroidism 
(26.5%). In the age group 21-40 normals comprise of32.5%, 
hypothyroidism (46.2%) and hyperthyroidism (21.3 %,). In the 
age group 41-60 normals comprise of 34.7%, hypothyroidism 
(45.8%) and hyperthyroidism (19.4 %,). In the age group of >60 
normals were 33.3%, hypothyroidism (38.9%) and 
hyperthyroidism (27.8 %). 
       Hypothyroidism is more common in older women and 10 
times more common in women than men (12). The prevalence of 
hyperthyroidism is also reported as more common in women 
than men (13). Females were also more likely to be detected with 
hypothyroidism than males (11). Thyroid diseases are more 
prevalent in women particularly between puberty and menopause 
and women are more susceptible to the goitrogenic effect of 
iodine deficiency. Carcinomas of the thyroid are three-times 
more frequent in women than in men, and the peak rates occur 
earlier in women. These epidemiological data suggest a role of 
estrogen in the pathogenesis of thyroid diseases (14).  
       The Table V reveals the association of thyroid abnormalities 
in terms of sex of the subjects and as per the Chi square test there 
is a significant association between levels of thyroidism and the 
sex of subjects 
       The Table VI and figure 6 reveals a vast majority of 229 non 
vegetarians of which 45% are the 169 vegetarians 40.8% suffered 
from hypothyroidism, 13.8% from hyperthyroidism and 40.2% 
are normal. The Chi square test carried out showed a significant 
association between levels of thyroidism with the food habits of 
subjects 
       The Table VII and figure 7 shows the comparison between 
users and non users of fast food 
       Hypothyroidism is seen in 45% of non users of fast food 
compared to 42.6% of fast food users, while hyperthyroidism is 
seen in 35% of non users of fast food and 34.9% of users of fast 
food. The Chi square test carried out showed no significant 
association between levels of thyroidism with the fast food users 
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The Table VIII, figure 8 reveals that in a total of 287 subjects not 
preferred fried foods, 122 (42.5%) are found to be suffering from 
hypothyroidism followed by 106 (36.9%) normal’s and 59 
(20.6%) are hyperthyroids. In the case of 111 fried food 
preferred, 50 (45%) are found to be suffering from 
hypothyroidism followed by 33 (30%) normal’s and 28 (25%) 
are hyperthyroids. Chi square test is carried out which showed no 
significant association (p=0..348)  between levels of thyroidism 
and the fried food preference of subjects. 
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TABLES 

Table I District * Thyroidism Cross tabulation 

 Count Normal Hyperthyroidism Hypothyroidism Total 

 D K 92 58 85 235 

 Percentage 39.1% 24.7% 36.2% 100% 

 Kasaragod 45 29 89 163 

 percentage 27.6% 17.8% 54.6% 100% 
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Total count 137 87 174 398 

 percentage 34.4% 21.9% 43.7% 100% 

 

Table II Residential lcoation * Thyroidal level Cross tabulation 

Residential 
lcoation 

count Normal Hyperthyroidism Hypothyroidism Total 

Village 43 19 55 117 

Percentage 36.8% 16.2% 47.0% 100% 

Town 35 32 49 116 

percentage 30.2% 27.6% 42.2% 100% 

City 61 36 68 165 

 percentage 37.0% 21.8% 41.2% 100% 

Total Count 139 87 172 398 

 percentage 35.0% 21.8% 43.2% 100% 

 

Table 3 Religion * Thyroidal level Cross tabulation 

 count Normal Hyperthyroidism Hypothyroidism Total 

 Hindu 103 57 98 258 

 Percentage 39.9% 22.1% 38.0% 100% 

 Muslim 22 16 56 94 

 percentage 23.4% 17.0% 59.6% 100% 

 Christian 14 14 18 46 

 percentage 30.4% 30.4% 39.1% 100% 

Total Count 139 87 172 398 

 percentage 34.9% 21.9% 43.2% 100% 

 

Table 4 Age Group * Thyroidal Level Cross tabulation 

 count Normal Hyperthyroidism Hypothyroidism Total 

 <21 22 13 14 49 
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 Percentage 44.9% 26.5% 28.6% 100% 

 21-40 55 36 78 169 

 percentage 32.5% 21.3% 46.2% 100% 

 41-60 50 28 66 144 

 percentage 34.7% 19.4% 45.8% 100% 

 >60 12 10 14 36 

 percentage 33.3% 27.8% 38.9% 100% 

Total Count 139 87 172 398 

 percentage 34.9% 21.9% 43.2% 100% 

 

Table 5 Sex * Thyroidal Level Cross tabulation 

 

 

 

Sex 

Count Normal Hyperthyroidism Hypothyroidism Total 

Male 66 18 46 130 

Percentage 50.8% 13.8% 35.4% 100% 

Female 73 69 126 268 

Percentage 27.2% 25.7% 47.0% 100% 

count 139 87 172 398 

Percentage 34.9% 21.9% 43.2% 100% 

 

Table 6 Food habits * Thyroidal Level Cross tabulation 

 

 

 

Food habits 

Count Normal Hyperthyroidism Hypothyroidism Total 

Vegetarian 68 32 69 169 

Percentage 40.2% 18.9% 40.8% 100% 

Non 
vegetarian 

71 55 103 229 

Percentage 31.0% 24.0% 45.0% 100% 

count 139 87 172 398 

Percentage 34.9% 21.9% 43.2% 100% 

. 
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Table 7 Fast Food Usage * Thyroidal Level Cross tabulation 

 

 

Fast Food 
Usage 

count Normal Hyperthyroidism Hypothyroidism Total 

yes 104 67 127 298 

Percentage 34.9% 22.5% 42.6% 100% 

No 35 20 45 100 

percentage 35.0% 20.0% 45.0% 100% 

Total count 139 87 172 398 

 percentage 34.9% 21.9% 43.2% 100% 

 

Table 8 Fried Food prefernece * Thyroidal Level Crosstabulation 

 count Normal Hyperthyroidism Hypothyroidism Total 

 No 106 59 122 287 

 Percentage 36.9% 20.6% 42.5% 100% 

 Yes 33 28 50 111 

 percentage 30% 25% 45.0% 100% 

Total count 139 87 172 398 

 percentage 34.9% 21.9% 43.2% 100% 

 

FIGURES: 

   

Fig.1 State * Thyroidism Cross tabulation       Fig.2 Residential lcoation * Thyroidal level 
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Fig.3 Religion * Thyroidal level                         Fig. 4 Age Group * Thyroidal Level 

  

Fig. 5 Sex * Thyroidal Level                               Fig. 6 Food habits * Thyroidal Level 
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Fig. 7 Fast Food Usage * Thyroidal Level        Fig. 8 Fried Food preference * Thyroidal Level 
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Abstract- Investigated were four different samples of diseased 
cows, by means of fluorescence spectroscopy. It was found that 
the most suitable pumping wavelength fluorescence method to 
test samples of cows is 245 nm.  Selected as low pumping 
wavelength, because the bacteria that cause diseases and 
infections in cattle have lower emission wavelengths. Through 
the application of fluorescence spectroscopy establishes 
accessible and rapid method for analysis of different samples of 
one animal unit.  Equally effective were tested as a blood sample, 
and samples of abscess, vaginal and nasal discharge. 
Fluorescence spectroscopy was carried out at the dairy farm are 
not carried in the laboratory, it was possible because of the 
mobility of the test this device. The method can be applied to a 
mass testing because the pattern of spectral analyzer for 
fluorescence spectroscopy described in this article is easy to 
operate and quite affordable.  Fluorescence spectroscopy can 
safely replace labor-intensive and expensive tests of trivial 
microbiology laboratories. The three main advantages of 
fluorescence spectroscopy is that the method is fast, does not 
require consumables and can be carried out at the dairy farm. 
 
Index Terms- bacterium, emission wavelengths, fluorescence 
spectroscopy 
 

I. INTRODUCTION 
ecently a big problem for farmers is to reduce the population 
of animals and quality of animal products produced in their 

farms. This is due to the lack of methods for early diagnosis of 
animals before their problems have become intractable. Early 
diagnosis allows legitimate intervention before serious spread of 
the disease before the problem become unsolvable. Veterinary 
pharmaceutical industry offers a wide range of drugs and 
preparations often prohibitive for farmers. Besides the high cost 
of the drugs they ensure a high success rate or a type of 
prevention of animal. As a very important factor for the choice of 
early diagnosis and it turns out that despite the expensive drugs 
used to treat the animals they do not guarantee their full recovery 
and livestock will have to be “scrapped”. Early diagnosis of the 
problem spectral animal diseases will allow increasing the 
benefits of livestock and reducing morbidity. 
 

II. MATERIAL AND METODS  
A. Fluorescence measurements 

      The main circuit for monitoring and measuring the 
fluorescence signal is shown in Figure 1. Since fluorescence is 

often very weak, and in addition, in all directions, then in order 
not to saturate the receiver, the useful fluorescence signal is 
measured in a direction which is less than 45 ° relative to the 
excitation radiation. For measurement of the fluorescence is 
preferably acting as the source to use a laser diode (LD) as the 
spectral width is very small. LED used in the experiment has a 
relatively wide spectral width of radiation from 30-40 nm and 
angular distribution of the radiation is in the range of large corner 
+/- 30°. Selected to work with LD with a wavelength of 245 nm, 
since in preliminary studies it was found that bacteria and 
nutrients in the body of cattle have low emission wavelength. 
Source irradiate the sample and its emission wavelength is 
transmitted through the optical fiber to a CMOS detector. The 
sensitivity of the CMOS detector is in the range of 200 to 1100 
nm. Its resolution is about δλ= 5 nm.  
 

 
 

Figure 1. Schematic of the experimental setup. 
 
      Fluorescence analysis was carried out at the dairy farm. Is 
selected to make the field is measured in order to avoid 
damaging the samples in transit and thus to ensure the more 
reliable fluorescence assay. With the above described production 
were studied various liquid samples from sick cows such as 
vaginal secretions, blood, nasal discharge and abscess. 
      In fluorescence analysis of a blood sample were registered 
emission wavelengths of Fusobacterium necrophorum, 
Corynebacterium pyogenes (characterizing hoofed cow disease) 
and Mannheimia haemolytica (characterizing pneumonia in 
cattle) under fluorescent analysis of a sample of the abscess were 
registered emission wavelengths of E. Coli and S. Aureus 
(characterizing infectious contamination). In fluorescence 
analysis of nasal discharge was registered emission wavelength 
of β- Hemolytic Stafilococcus (characterizing viral infection of 
the nasal passages) under fluorescent analysis of vaginal 

R 
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secretions were registered Streptococcus pyogenes and E. Coli 
(characterizing vaginal infection). 
 

B. Excitation and emission spectra by classical 
fluorescence spectra. 

      The excitation spectra For all studied samples of healthy 
cows (blood sample, sample of the abscess, a sample of vaginal 
and nasal discharge) is 245 nm. Bacteria in the body of small 
ruminants have low emission wavelength. They were recorded 
with  emission wavelengths set at: 590 nm for Fusobacterium 
necrophorum, 338 nm for Corynebacterium pyogenes, 579 nm 
for E. coli, 330 nm for S. Aureus, 700 nm for β-Hemolytic 
Stafilococcus, 350 nm for Streptococcus pyogenes and 448 nm 
for Mannheimia haemolytica. 
 

III. RESULTS AND SIDCUSIONS 
      Samples of sick cows were analyzed. They were made by 
veterinarian out at the dairy farm where the fluorescent analysis 
system was positioned. On Fig.2. and Fig.3. are clearly visible 
the emission wavelengths of Fusobacterium necrophorum, and 
Corynebacterium pyogenes, which were registered in a blood 
sample of one of the cows. Thus the diagnosis was confirmed by 
a veterinary specialist in emerging hoofed disease.  
 

 
 

Figure 2. Fluorescence spectroscopy of Fusobacterium 
necrophorum with the emission wavelength of 590 nm at a 

wavelength of excitation λ = 245 nm. 
 

 
 

Figure 3. Fluorescence spectroscopy of Corynebacterium 
pyogenes with the emission wavelength of 338 nm at a  

wavelength excitation       λ = 245 nm. 
 

      On Fig.4. is clearly visible emission wavelength of 
Mannheimia haemolytica which was registered in the blood 
sample of one of the cows. This bacterium is the causative agent 
of respiratory infection. Definitely the disease was in its early 
stages, as the veterinary specialist didn’t found any symptoms for 
pneumonia but a standard test did. Fluorescence spectroscopy of 
this particular bacterium proves that the method is suitable for 
early diagnosis of the presence of bacteria before symptoms of 
the disease start to apear. 
 

 
 

Figure 4. Fluorescence spectroscopy of Mannheimia 
haemolytica with the emission wavelength of 448 nm at а 

wavelength excitation λ = 245 nm. 
 
      On Figure 5. Figure 6 is. clearly visible emission 
wavelengths of E. coli and S. Aureus which were recorded in the 
sample of abscess of one of the cows. These bacteria are 
responsible for external infections the effect of which causes 
superficial abscesses on various parts of the body of the cow. 
 

 
 

Figure 5. Fluorescence spectroscopy of E. coli with the 
emission wavelength of 579 nm at a wavelength of excitation 

λ = 245 nm. 
 
      On Fig.6. and Fig.7 are clearly visible the emission 
wavelengths of E. coli and Streptococcus pyogenes that have 
been registered from a sample of vaginal secretion of a cow. 
These bacteria are causing vaginal infections, whose effects 
cause malfunctioning of the reproductive system of dairy cows. 
On Fig.8. is clearly visible emission wavelength of Streptococcus 
pyogenes, which has been recorded in the sample of nasal 
discharge of one of the cows. Thus the diagnosis was confirmed 
by a veterinary specialist for viral infection. 
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Figure 6. Fluorescence spectroscopy of S. Aureus with the 
emission wavelength of 330 nm at a wavelength of excitation 

λ = 245 nm. 
 

 
 

Fig.7. Fluorescence spectroscopy of Streptococcus pyogenes 
with the emission wavelength of 350 nm at a wavelength of 

excitation λ = 245 nm. 
 
 

 
 

Figure 8. Fluorescence spectroscopy of β-Hemolytic 
Staphylococcus with the emission wavelength of 350 nm at a 

wavelength of excitation λ = 245 nm. 
                                                       

IV. CONCLUSIONS 
      Advanced is a fast and easily accessible method for field 
fluorescence microscopy of liquid samples from cattle. The most 
optimum wavelength for fluorescence analysis of diseased 

ruminants is 245 nm. The fluorescence method is suitable for 
early diagnosis of samples for the presence of bacteria in cattle, 
before the presence of symptoms of the disease, which causes the 
respective bacteria. The fluorescence method is suitable for 
analysis of various samples of cattle 
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Abstract— Information security is a priority 
for organization, businesses and even for the government. 
ICT readiness in all countries especially OIC countries 
are gradually increased and keep improving their 
technologies in fulfilling citizen needs. However, the 
level of ICT security and policies might be differ from 
each countries especially Muslim developed countries. 
Therefore, in this paper we are examine ICT development 
after 15 years, difference review on ICT development 
from Social Economic Research and Training Centre for 
Islamic Countries (SESRIC) and ICT Development Index 
(IDI) analysis from International Telecommunication 
Union (ITU) as well as the list of Information Security 
policies or laws that available in Bahrain, United Arab 
Emirates (UAE) and Saudi Arabia. And then we will 
explore a possible solution to deal with the associated 
ICT readiness and policies.  
 
Index Terms— ICT readiness, information security law, 
Muslim countries 

I.  INTRODUCTION 

Information security refers to the processes and 
methodologies which are designed and implemented to 
protect print, electronic, or any other form of confidential, 
private and sensitive information or data from 
unauthorized access, use, misuse, disclosure, destruction, 
modification, or disruption. The term of information 
security itself can be vary. For example, the NIST 
Computer Security Handbook states the term Computer 
Security as the protection of an organization's valuable 
resources, such as information, telecommunication, 
hardware, and software and afforded to an automated 
information system in order to attain the applicable 
objectives of preserving the integrity, availability and 
confidentiality of information system resources [1].  
Meanwhile, the viewpoint from FFIEC IT Examination 
Handbook Base define information security as the 
security of the industry's systems and information is 
essential to its safety and reliability and to the privacy of 
customer financial information. These security programs 
must have strong. For the meantime, board and senior 
management level support with integration of security 
activities and controls throughout the organization's 
business processes, and clear accountability must 
carrying out security responsibilities [2]. Also, ISO 27001 
2005 outline information security as about protecting and 
preserving the secrecy, truthfulness, validity, 

accessibility, and dependability of information [3]. In 
short, information security or InfoSec is the set of 
business processes that protects information assets 
regardless of how the  
 
 
information is formatted or whether it is being processed, 
is in transit or is being stored. 
To date, the growing number of ICT infrastructure and 
users as well as the penetration of new technology from 
the residents required the high level of information 
security provided by the government. For instance a case 
as cited by Saeed, Hani and Jamaludin, that occurred in 
the year 2009 when a computer worm, Stuxnet assaults 
on the Iranian nuclear facilities. The aim is to assaulting 
Irian facilities is to harm Iran’s enrichment program of 
Uranium. However, the intention failed damaging as had 
been expected. Another similar case happen to Saudi 
Arabia government where its government websites were 
crashed because of the enormous requests of services 
received from an unidentified location [4]. As soon as the 
number of cyber-attack keep upturn to spasm 
government’s confidentiality information, the 
government has identified information security as a key 
priority to enforce more on information security policies.  
Most of Muslim countries have implemented cyber 
security law but the level readiness of policies might be 
differ. Here, I investigate the information security 
policies in the context of ICT development in Muslim 
countries from 2000 until 2015. Then, I do some review 
on reports in 2012 and 2013 of the ICT development in 
Bahrain, Saudi Arabia and United Arab Emirates. Next, I 
identify list of information security policies that have 
been established or in establishing for those countries. 
Afterward, I applied my insights based on ICT 
development reports and information security policies for 
each countries.   
 

II. ICT DEVELOPMENT AFTER 15 YEARS 

From the past 15 years, the number of Internet users are 
progressively especially Internet users from developing 
countries. By the end of 2015, 2 billion of people from 
developing countries are spending the Internet. The 
number of Internet users are increase due to an advanced 
technology such as mobile broadband subscriptions, 
individual using an Internet, fixed-broadband 
subscription and household Internet subscription.  
However, there are about 4 billion of people from 
developing countries that remain offline from accessing 
the Internet. Surprisingly, people who are from least 
developing countries (LDC) started to use the Internet in 
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the 2015 compared during 2000, none of them have 
accessing the Internet. Recently, number of mobile users 
are increase. Thus, it is not surprise to realize from Figure 
2 that mobile-broadband penetration increased 12 times 
since 2007. Besides, people are aware of the need to own 
fixed-broadband subscription but the penetration is 
slower than mobile-broadband subscription. Figure 1 and 
Figure 2 shows the changing of internet users throughout 
the world including OIC countries. 

 
Figure 1: ICT Development after 15 years [5] 

 
Figure 2: Internet User throughout the World [5] 

III. DISCUSSION 

Technological development is a considerable driving 
force behind economic growth, citizen engagement and 
job creation. Information and communication 
technologies (ICTs), in particular, are remodeling many 
aspects of the world’s economies, governments, and 
societies. For example in Muslim countries, public 
officials, businesses, and citizens are working together to 
harness the transformative power of ICTs to make 
services more efficient, increase economic development 
and strengthen social networks. To discover ICT 
development in Muslim countries, an analysis from three 
sources has been reviewed in this paper which are ICT 
Index from Organization of Islamic Cooperation 
Statistical, Social Economic Research and Training 
Centre for Islamic Countries (SESRIC) and ICT 
Development Index (IDI) analysis from International 
Telecommunication Union (ITU).  

i. A REVIEW ON ICT DEVELOPMENT IN MUSLIM 
COUNTRIES IN 2012 BASED ON SESRIC. 

ICT Index is the study the average of the standardized 
scores on three key variables: Telephone, Computer, and 
Internet Penetrations per 1,000 people, by the year 2012. 
The analysis is comparing the OIC member countries 

with the rest of the world with respect to the usage of the 
telephone, computer, and the internet. As seen in Figure 
1, ICT Index value is above the world average which is 
4.16. Among 41 OIC countries, the index of 16 OIC 
members was calculated. With the ICTI score 9.54, 
Bahrain holds the topmost position among 146 countries. 
United Arab Emirates (13th) and Saudi Arabia (21st) are 
also the other two OIC member countries where ICTI 
value exceeds the EU average [6]. In brief, regions in the 
Middle East are among developed Muslim countries that 
have been listed in world rank in the year 2012. The ICT 
Index is shown in Figure 3. 

 
Figure 3: ICT Index from SESRIC staff calculation [6] 

 
ii. A REVIEW ON ICT DEVELOPMENT IN MUSLIM 

COUNTRIES BASED ON ITU 

To see the difference rank in ICT development in the year 
2013 in Bahrain, United Arab Emirates and Saudi Arabia, 
ITU has prepared an analysis of all countries in the world. 
Table 1 presented the changes position of ranking in the 
year 2012 and 2013 among Bahrain, United Arab 
Emirates (UAE), and Saudi Arabia.  
The performance of Gulf Cooperation Council (GCC) 
countries has highlighted the relationship between ICT 
Development Index (IDI) and Gross National Income 
(GNI) per capita by high-income countries that reach 
greater IDI values. From Table 1, these three countries 
rise extensively in IDI ranking from 2012 to 2013: 
Bahrain (from no. 28 to 27); United Arab Emirates (from 
no. 46 to 32); Saudi Arabia (from no. 50 to 47). In 2013, 
The Arab States with a higher rank probably will sustain 
with ICT advances. 
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Table 1: Comparison of ICT development in the Arab 

States [7] 

iii. ICT SERVICES IN SAUDI ARABIA, UNITED 
ARAB EMIRATES AND BAHRAIN 

Among of these three Muslim countries, United Arab 
Emirates (UAE) have the highest amount international 
internet bandwidth per internet user. Besides, United 
Arab Emirates (UAE) almost doubled up its Internet 
bandwidth between 2012 and 2013. Yet, the other Arab 
States regions has connected to submarine Internet cables 
which the Gulf Bridge International (GBI) system 
completed its “North Route” terrestrial link in 2013. The 
connection itself is used to connect the Gulf region with 
Europe countries [7] [8]. Bahrain, United Arab Emirates 
(UAE) and Saudi Arabia have the number of 
subscriptions that go beyond the population in of each 
country.  
Fixed broadband penetration is quite low in these three 
countries is because people now are more into broadband 
subscription and mobile subscription. Almost 137 million 
of people in the Arab States were using mobile online 
services by end 2013. Bahrain has the biggest proportions 
of the population continue with United Arab Emirates 
(UAE). Figure 4 showed ICT development and usage of 
these three countries and compare with the global, 
regional and developing/ developed-country averages [7].  

 
Figure 4: Comparison of ICT development and usage 
with the global, regional and developing/developed 

country averages, Arab States [7] 

Based on report from SESRIC and ITU, it has given an 
illustration on ICT development and usage in Bahrain, 
United Arab Emirates, and Saudi Arabia. Bahrain was 
topped in the year 2013 index with a score of 7.40 in 
compared with the year 2012 index with a score 7.22. 
Bahrain was among the top five in all of the ICT Sectors 
among the Arab States. Besides, Bahrain's position was 
mostly driven by the number of internet subscriptions 

users has exceeded the population in Bahrain. For the 
United Arab Emirates, the index is 7.03 higher in the year 
2013 in compared with the year 2012 the index score 
6.27. For United Arab Emirates (UAE), it was among top 
five in all of the ICT Sectors among the Arab States. 
United Arab Emirates (UAE) assertions the highest 
amount of international Internet bandwidth per Internet 
user and almost doubled its internet bandwidth between 
2012 and 2013. Mobile services in term of voice and 
broadband are much more popular in Bahrain and United 
Arab Emirates. Meanwhile, Saudi Arabia was two steps 
behind Bahrain and United Arab Emirates. But ICT 
development and usage among users in Arab Saudi are 
increasing year by year. In short, around 137 million 
people in the Arab States were used ICT by end 2013. 
The countries where the biggest proportions of the 
population are online are Bahrain and United Arab 
Emirates followed by Saudi Arabia. 

IV. LIST OF AVAILABLE LAW ON INFORMATION 
SECURITY POLICIES 

The higher rank in ICT development and usage of the 
country in the world, the further advance information 
security policies. It is a must for those developed 
countries to implant protective policies because there are 
a lot of intruders or snoopers that are demanding personal 
data and confidential document or information of the 
country. Table 2 summarize the legal and technical 
measures of information security policies in Bahrain, 
United Arab Emirates, and Saudi Arabia. It is based on 
ITU report on April 2015 in title Global Cybersecurity 
Index and Cyber-wellness Profiles [9]: 

 
Country Legal Measures Technical Measures 
Bahrain • Information 

Technology 
Crimes 

• Protection of 
State 

• Information 
and Documents 

 Lawful Access 

• Has an officially recognized 
national CERT (CERT.bh) 

• No official recognition  from 
national and sector-specific 
cybersecurity framework in:  
 Applying internationally 

recognized cybersecurity 
standards. 
 Certification and 

accreditation of national 
agencies and public sector 
professionals. 

United 
Arab 
Emirates 

• Cyber Crimes 
• Electronic 

Commerce and 
Transactions 

• Has officially recognized 
national CIRT as aeCERT. 

• No official approval from 
national and sector-specific 
cybersecurity framework in 
implementing internationally 
recognized cybersecurity 
standards. 

• Do not have cybersecurity 
framework for accreditation 
and certification of national 
agencies and public sector 
professionals in the UAE. 

Saudi 
Arabia 

• Anti-Cyber 
Crime Law 

• Electronic 
Transactions 
Law 

• Has officially recognized 
national CIRT as CERT SA. 

• No official recognition from 
national and sector-specific 
cybersecurity framework for 
Cybersecurity. 
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• Do not have cybersecurity 
framework for the 
certification and 
accreditation of national 
agencies and public sector 
professional in Saudi Arabia. 

Table 2: Legal and Technical Measures of Information 
Security Policies in Bahrain, United Arab Emirates, and 

Saudi Arabia [9] 

 

 

 

CONCLUSION 

Based on the reports and information security policies list 
in table 2, I can interpret that most developed countries in 
the Muslim countries are not well prepared in protecting 
confidential information throughout the Internet. For 
example, Bahrain, which have a high level of ICT 
readiness for the citizen. However, the level of 
information security protection that involving the policies 
from legal and technical measures are not strong enough 
in defending the advance technologies such as Bahrain 
itself still do not have an official recognition from the 
national and specific sector on their cybersecurity 
framework. Confidential information may leak through 
the Internet by any hackers, spammers or even viruses. 
Those attackers are demanding in going through well-
developed countries. That is how attackers work.  

In compared to United Arab Emirates (UAE) 
which left behind from Bahrain in term of ICT readiness. 
But United Arab Emirates (UAE) will ensure that there is 
a law for electronic commerce and transaction because 
people are more into internet banking. Besides, Saudi 
Arabia has the same law on the electronic transaction 
with United Arab Emirates (UAE). 

The selection and presentation of applicable 
protections and security assistance may help in protecting 
government resources, employee information, 
organization reputation and other tangible and intangible 
assets. Unfortunately, security is sometimes viewed as 
thwarting the mission of the organization by imposing 
poorly selected, bothersome rules and procedures on 
users, managers, and systems. In summary, the 
government of the countries should not depend and stay 
with the current information security. Improvement of 
policies must be continuous and risk assessment must be 
identified. It is because the growth of technologies is not 
fixed. Technologies keep on upgrade after six months and 
attackers will use this chance for those who forgotten in 
defending their assets. 
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  Abstract- In this paper of Riemannian geometry to pervious of differentiable manifolds pM )(∂ which are used in an essential way in 
basic concepts of Riemannian geometry we study the defections, examples of the problem of differentially projection mapping 
parameterization 1)( −

iUϕ system by strutting rank k on surfaces kn − dimensional is sub manifolds space of nR , we prove that in 
depends only on the doubling charts mapping manifolds, sub manifolds its quantitative extrinsic dimension. 
 
    Index Terms- the Euclidean in nE in that every point has a neighbored, called a chart homeomorphism to an open subset of nR  
such as differentiability to basic definitions and properties as a smooth manifold[1] , , transitions between different choices of 
coordinates are called transitions maps ijji ϕϕϕ = which are homeomorphisms [2] , A sub manifolds of others of nR for 

instance 2S is sub manifolds of 3R it can be obtained as the image of map into 3R is sub Riemannian manifolds[3] 

 
 

I. INTRODUCTION 
His a manifolds is a generalization of curves and surfaces to higher dimension , it is Euclidean in nE in that every point has a neighbored, 
called a chart homeomorphism to an open subset of nR , the coordinates on a chart allow one to carry out computations as though in a 

Euclidean space , so that many concepts from nR , such as differentiability, point derivations , tangents , cotangents spaces , and differential forms 
carry over to a manifold. In this paper we given the basic definitions and properties of a smooth manifold and smooth maps between manifolds , 
initially the only way we have to verify that a space , we describe a set of sufficient conditions under which a quotient topological space becomes a 
manifold is exhibit a collection of ∞C compatible charts covering the space becomes a manifold , giving us a second way to construct manifolds , a 

topological manifolds ∞C analytic manifolds , stating with topological manifolds , which are Hausdorff second countable is locally Euclidean space    

We introduce the concept of maximal ∞C atlas , which makes a topological manifold into a smooth manifold , a topological manifold is a Hausdorff 
, second countable is local Euclidean of dimension n  .If every point p in M has a neighborhood U such that there is a homeomorphismϕ from 

U onto a open subset of nR . We call the pair a coordinate map or coordinate system on U . We said chart ),( ϕU is centered at Up∈ , 
0)( =pϕ , and we define the smooth maps NMf →: where NM , are differential manifolds we will say that f is smooth if there are 

atlases ),( αα hU on M and ),( ββ gV on N . 

II. DIFFERENTIABLE MANIFOLDS CHARTS 
        In this section, the basically an m-dimensional topological manifold is a topological space M which is locally homeomorphic to 

mR , definition is a topological space M is called an m-dimensional ( topological manifold ) if the following conditions hold. (i) M is 
a hausdorff space. (ii) for any Mp∈ there exists a neighborhood U of P which is homeomorphic to an open subset mRV ⊂ . 
(iii) M has a countable basis of open sets , Figurer (1) coordinate charts ),( ϕU   Axiom (ii) is equivalent to saying that Mp∈ has a 

open neighborhood PU ∈ homeomorphic to open disc mD in mR , axiom (iii) says that M can covered by countable many of 
such neighborhoods , the coordinate chart ),( ϕU whereU are coordinate neighborhoods or charts and ϕ are coordinate . 
A homeomorphisms , transitions between different choices of coordinates are called transitions maps ijji ϕϕϕ = , which are 

again homeomorphisms by definition , we usually write nRVUxp ⊂→= − :,)(1 ϕϕ as coordinates for U , see Figure (1) , and 

MUVxp ⊂→= −− :,)( 11 ϕϕ as coordinates for U , the coordinate charts ),( ϕU are coordinate neighborhoods, or charts , 
and ϕ are coordinate homeomorphisms , transitions between different choices of coordinates are called transitions maps 

ijji ϕϕϕ = which are again homeomorphisms by definition , we usually nRVUpx ⊂→= :,)( ϕϕ as a parameterization 

U .A collection { } Iiii UA ∈= ,(ϕ of coordinate chart with iiUM ∪=  is called atlas for M . 
 

T 
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Figurer (1) : 1: −

ijji ϕϕϕ  the transition maps 

The transition maps jiϕ Figurer (1) a topological space M is called ( hausdorff ) if for any pair Mqp ∈,  , there exist open 

neighborhoods Up∈ and Uq ′∈ such that φ≠′∩UU for a topological space M with topology U∈τ can be written as union 
of sets in β  , a basis is called a countable basis β is a countable set . 
      A topological space M is called an m-dimensional topological manifold with boundary MM ⊂∂ if the following conditions  
(i) M is hausdorff space (ii) for any point Mp∈ there exists a neighborhood U of p which is homeomorphism to an open subset 

mHV ⊂ (iii) M has a countable basis of open sets , Figure (3) can be rephrased as follows any point Up∈ is contained in 

neighborhoodU to mm HD ∩ the set M is a locally homeomorphism to mR  or mH the boundary MM ⊂∂ is subset of M 
which consists of points p . 
 
2.1 Definition  
     Let X be a set a topology U for X is collection of X satisfying (i) φ and X are in U (ii) the intersection of two members of 
U is in U (iii) the union of any number of members U is in U . The set X  with U is called a topological space the 
members uU ∈  are called the open sets . let X be a topological space a subset XN ⊆ with Nx∈ is called  a neighborhood of 
x if there is an open set U with NUx ⊆∈ , for example if X a metric space then the closed ball )(xDε and the open ball 

)(xDε are neighborhoods of x a subset C is said to closed if CX \ is open  
 
2.3 Definition  
     A function YXf →: between two topological spaces is said to be continuous if for every open set U of Y the pre-image 

)(1 Uf − is open in X . 
 
2.4 Definition  
     Let X and Y be topological spaces we say that X and Y are homeomorphic if there exist continuous function  such that 

yidgf = and Xidfg = we write YX ≅ and say that f and g are homeomorphisms between X and Y , by the 

definition a function YXf →: is a homeomorphisms if and only if .(i) f  is a bijective .(ii) f is continuous  (iii) 1−f is also 
continuous.   
 
2.5 Differentiable manifolds  
     A differentiable manifolds is necessary for extending the methods of differential calculus to spaces more general nR a subset 

3RS ⊂ is regular surface if for every point Sp∈ the a neighborhood V of P is 3R and mapping 

SVRux ∩→⊂ 2: open set 2RU ⊂ such that. (i) x is differentiable homomorphism. (ii) the differentiable 
32:)( RRdx q → , the mapping x is called  a parametnzation of S at P the important consequence of differentiable of regular 

surface is the fact that the transition also example below if 1: SUx →αα and 1: SUx →ββ are 

φββαα ≠=∩ wUxUx )()(  , the mappings 211 )(: Rwxxx →−−
αβ  and . 
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(2.1)                                                                          Rwxxx →= −− )(11
ββα   
                                                                                                                                                               

Are differentiable . A differentiable structure on a set M induces a natural topology on M it suffices to MA⊂ to be an open set in 
M if and only if ))((1

ααα UxAx ∩− is an open set in nR for all α it is easy to verify that M and the empty set are open sets that 
a union of open sets is again set and that the finite intersection of open sets remains an open set. Manifold is necessary for the methods 
of differential calculus to spaces more general than de nR , a differential structure on a manifolds M induces a differential structure 
on every open subset of M , in particular writing the entries of an kn× matrix in succession identifies the set of all matrices with 

knR , , an kn× matrix of rank k can be viewed as a k-frame that is set of k linearly independent vectors in nR , nKV kn ≤, is 

called the steels manifold ,the general linear group  )( nGL by the foregoing knV ,  is differential structure on the group n of 

orthogonal matrices, we define the smooth maps function NMf →: where NM , are differential manifolds we will say that 

f is smooth if there are atlases ( )αα hU , on M , ( )BB gV , on N , such that the maps 1−
αhfgB are smooth wherever they 

are defined f is a homeomorphism if is smooth and a smooth inverse. A differentiable structures is topological is a manifold it an 

open covering αU where each set αU is homeoomorphic, via some homeomorphism αh to an open subset of Euclidean space nR , 
let M be a topological space , a chart in M consists of an open subset MU ⊂ and a homeomorphism h of U onto an open 

subset of mR , a rC atlas on M is a collection ( )αα hU , of charts such that the αU cover M and 1, −
αhhB the differentiable  

 
2.6 Definition ( Differentiable injective manifold ) 
A differentiable manifold of dimension N is a set M and a family of injective mapping MRx n →⊂α of open sets 

nRu ∈α into M such that. 

 I.  Muxu =)( ααα  
II.  for any βα , with )()( ββαα uxux ∩

 
III. the family ),( αα xu is maximal relative to conditions (I),(II) the pair ),( αα xu or the mapping αx with )( αα uxp∈ is 

called a parameterization , or system of coordinates of M , Muxu =)( ααα the coordinate charts ),( ϕU where U are coordinate 
neighborhoods or charts , and ϕ are coordinate homeomorphisms transitions are between different choices of coordinates are called 
transitions maps. 
(2.4)

                                                                                    
( )1

, : −
ijji ϕϕϕ                                                                                                                                                      

Which are anise homeomorphisms by definition , we usually write nRVUpx ⊂→= :,)( ϕϕ collection U and 

MUVxp ⊂→= −− :,)( 11 ϕϕ for coordinate charts with is iUM ∪= called an atlas for  M of topological manifolds. 
  A topological manifold M for which the transition maps )(, ijji ϕϕϕ = for all pairs ji ϕϕ , in the atlas are 

homeomorphisms is called a differentiable , or smooth manifold , the transition maps are  mapping between open subset of mR , 
homeomorphisms between open subsets of mR are ∞C maps whose inverses are also ∞C maps , for two charts iU and jU the 
transitions mapping. 
(2.5)

                                                       
)()(:)( 1

, jijjiiijji UUUU ∩→∩= − ϕϕϕϕϕ                                                                                                                      

And as such are homeomorphisms between these open of mR , for example the differentiability )( 1−′′ ϕϕ  is achieved the mapping 

))~(( 1−′′ ϕϕ  and )~( 1−ϕϕ  which are homeomorphisms since )( AA ′′≈  by assumption this establishes the equivalence 
)( AA ′′≈ , for example let N and M be smooth manifolds n and m respecpectively , and let MNf →: be smooth mapping 

in local coordinates ( ) )()(:1 VUff ψϕϕψ →=′ −  Figurer (5) ,with respects charts ),( ϕU and ),( ψV , the rank of 
f at Np∈ is defined as the rank of f ′ at )( pϕ (i.e) )()()( pp fJrkfrk ϕ′= is the Jacobean of f at p this definition is 

independent of the chosen chart , the commutative diagram in that. 
(2.6)                                                                    ( ) ( ) 111 ~ −−− ′′=′′ ϕϕψψ  ff                                                                                                                                              

Since ( )1−′ ψψ  and ( )1−′ ϕϕ  are homeomorphisms it easily follows that which show that our notion of rank is well defined 

( ) ( ) ( ) 111 −−− ′′′=′′ ϕϕψψ  fJJfJ ij yx , if a map has constant rank for all Np∈ we simply write )( frk , these are 
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called constant rank mapping. The product two manifolds 1M and 2M be two kC -manifolds of dimension 1n and 2n respectively 
the topological space 21 MM × are arbitral unions of sets of the form VU × whereU is open in 1M andV is open in 2M , can be 

given the structure kC manifolds of dimension 21 ,nn by defining charts as follows for any charts 1M on ( )jjV ψ, on 2M we 

declare that ( )jiji VU ψϕ ×× , is chart on 21 MM × where )( 21: nn
jiji RVU +→××ψϕ is defined so that. 

(2,7)                                               ( ) ( ))(,)(, qpqp jiji ψϕψϕ =×
 
for all ( ) ji VUqp ×∈,   

A given a kC n-atlas, A on M for any other chart ( )ϕ,U we say that ( )ϕ,U is compatible with the atlas A if every 

map ( )1−ϕϕ i and ( )1−
iϕϕ   is 

kC whenever 0≠∩ iUU the two  
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Figurer (2):coordinate diffeomorphisms 1~ −= ψϕϕ  and 11~ −− = ϕψϕ   

atlases A and A~ is compatible if every chart of one is compatible with other atlas see Figure (2) 
       A sub manifolds of others of nR for instance 2S is sub manifolds of 3R it can be obtained as the image of map into 3R or as the 
level set of function with domain 3R we shall examine both methods below first to develop the basic concepts of the theory of 
Riemannian sub manifolds and then to use these concepts to derive a equantitive interpretation of curvature tensor , some basic 
definitions and terminology concerning sub manifolds, we define a tensor field called the second fundamental form which measures 
the way a sub manifold curves with the ambient manifold , for example X be a sub manifold of Y of XE →:π and 

YEg →1: be two vector brindled and assume that E is compressible , let YEf →: and YEg →1: be two tubular 

neighborhoods of X in Y then there exists a 1−pC .  
      The smooth manifold , an n-dimensional manifolds is a set that looks like nR . It is a union of subsets each of which may be 
equipped with a coordinate system with coordinates running over an open subset of nR . Here is a precise definition. 
 
Definition 2.6  
Let M be a metric space we now define what is meant by the statement that M is an n-dimensional ∞C manifold.  
I. A chart on M is a pair ),( ϕU with U an open subset of M and ϕ a homeomorphism a (1-1) onto, continuous function with 

continuous inverse from U to an open subset of nR , think of ϕ as assigning coordinates to each point of U .  
II.  Two charts ),( ϕU and ),( ψV are said to be compatible if the transition functions . see Fig (1) 

(3)                                                            
nn

nn

RVURVU

RVURVU

⊂∩→⊂∩

⊂∩→⊂∩
−

−

)()(:

)()(:
1

1

ϕψψϕ

ψϕϕψ




                                         

 
 
 
 
Are ∞C that is all partial derivatives of all orders of 1−ϕψ  and 1−ψϕ  exist and are continuous.     
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III.  An atlas for M is a family { }IiUA ii ∈= :),( ϕ  of charts on M such that{ } IiiU ∈  is an open cover of M and such that 
every pair of charts in A are compatible . The index set I is completely arbitrary . It could consist of just a single index. It could 
consist of uncountable many indices . An atlas A is called maximal if every chart ),( ϕU on M that is compatible with every chat 
of A . 
IV.  An n-dimensional manifold consists of a metric space M together with a maximal atlas A  Figurer (3).  
 
 
 
 
 
 
 
 
 
 
 
 

 
Figurer (3) : )()( 11 ϕψψϕ  −− =  

2.7 Example  (open subset of nR ) 
Let nI be the identity map on nR , then { }n

n IR , is an atlas for nR indeed , if U is any nonempty open subset of nR , then 

{ }nIU , is an atlas for U so every open subset of nR is naturally a ∞C manifold. 
2.8 Example  ( The n-sphere ) 
The n-space { }1,.....,,),.....,( 2

1
2
1

1
11 =∈== +

+
+ n

n
n

n xxRxxxS
 
is a manifold of dimension n when equipped with the atlas 

{ }11,),(,),(1 +≤≤= niVUA iiii ψϕ where for each 11 +≤≤ ni . 

(2.8)                    { } )...,,,,...,(),.....,(0,)....,,( 111111111 ++−++ =≥∈= niini
n

ni xxxxxxxSxxU ϕ  

                            { } )...,,,,...,(),.....,(0,)....,,( 111111111 ++−++ =≤∈= niini
n

ni xxxxxxxSxxV ψ               

So both iϕ and iψ just discard the coordinate ix they project onto nR viewed as the hyper plane 0=ix . A another possible atlas , 
compatible with 1A  is { }),(,),(2 ψϕ VUA =  where the domains that  

{ }1,0....,,0\mSU =  and { }1,0....,,0\ −= nSV  are the stereographic projection from the north and south poles, respectively 

, Both ϕ and ψ have range nR plus an additional single point at infinity Figurer (4). 
 
 
 
 
 
 
 
 

 
 

Figurer (4) :The n-sphere 
Example 2.4 ( Surfaces ) 
Any smooth n-dimensional 1+nR is an n-dimensional manifold. Roughly speaking a subset of mnR + a an n-dimensional surface if , 
locally m of the nm + coordinates of points on the surface are determined by the other n coordinates in a ∞C way , For example , 

the unit circle 1S is a one dimensional surface in 2R . Near (0.1) a point 2),( Ryx ∈ is on 1S if and only if 21 xy −= and 

near (-1.0) , ),( yx is on 1S if and only if 21 xy −−=  . The precise definition is that M is an n-dimensional surface in 
mnR + if M is a subset of mnR + with the property that for each Mzzz mn ∈= + ),...,( 1 there are a neighborhood zU of z in 
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mnR + , and n  integers mnjjJ +≤≤≤≤ ...1 21  , ∞C function ),...,( 1 jnjk xxf  , { } { }njjmnk ,...,/,...,1 1+∈ such that 

the point zmn Uxxx ∈= + ),....,( 1 . That is we may express the part of M that is near z as Figurer (5). 
( )jnjjii xxxfx ,....,, 2111 = , ( )jnjjii xxxfx ,....,, 2122 =  ,….., ( )jnjjimim xxxfx ,....,, 21=  

 
 
 
 
 
 
 
 
 

Figurer (5) : as coordinates for 2R  
Where there for some ∞C function mff ,...,1 . We many use jnjj xxx ,....,, 21  as coordinates for 2R in  zUM ∩ .Of course 

an atlas is { }MzMUA zz ∈∩= ,,ϕ , with ),...,()( 1 jnjz xxx =ϕ Equivalently, M is an n-dimensional surface in 
mnR + if for each Mz∈ , there are a neighborhood  zU of z in mnR + , and ∞Cm functions RUg zk →:  with the vector 

{ }mkzgz ≤≤∇ 1,)( linearly independent such that the point zUx∈ is in M if and only if  0)( =xgk for all mk ≤≤1 . 

To get from the implicit equations for M given by the kg to the explicit equations for M given by the kf one need only invoke           
( possible after renumbering of x ) . 
 
2.9 Theorem  ( Implicit Function ) 
Let Nnm ∈, and let mnRU +⊂ be an open set , let mRUg →: be ∞C with 0),( 00 =yxg for some 

mn RyRx ∈∈ 00 , with Uyx ∈),( 00 . Assume that 0)],([det ,100 ≠
∂
∂

≤≤ mji
j

i yx
y
g  then there exist open sets 

mnRV +⊂ and nRW ⊂ with Vyx ∈),( 00 such that , for each Wx∈ there is a unique Vyx ∈),( with 0),( =yxg if 

the y above is denoted ( ) 00 yxf = and ( )( ) 0, =xfxg for all Wx∈ the n-sphere nS is the n-dimensional surface 
1+nR given implicitly by equation 0.....),....,( 2

1
2
111 =++= ++ nn xxxxg in a neighborhood of  , for example the northern 

hemisphere nS is given explicitly by the equation  22
11 .... nn xxx ++=+ if you think of the set of all 33× real matrices as 9R

 
 

( because a 33× matrix has 9 matrix elements ) then . 
(2.9)                                                          { }1det,1,33)3( ==×= RRRRmatricesrealOS t                                     

Is a 3-dimensional surface in 9R , we shall look at it more closely Figurer (6) : 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figurer (6) : 3-dimensional surface in 9R  

 
2.10 Example  (A Torus)  
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The torus 2T is the two dimensional surface 




 =+−+∈= 4/1)1(,),,( 222232 zyxRzyxT  in 3R in cylindrical 

coordinates 0,sin,cos === zryrx θθ the equation of the torus is 4/1)1( 22 =+− zr fix any 0, θθ say  . Recall that 

the set of all points in nR that have 0θθ = is an open book , it is a hal-plane that starts at the z axis . The intersection of the tours 

with that half plane is circle of radius 1/2 centered on 0,1 == zr  as ϕ  runs form π20to , the point ϕcos2/11+=r and  

0θθ = runs over that circle. If we now run θ from π20 to the point )sin2/11(,cos)cos2/11((),,( ϕθϕ ++=zyx Runs 

over the whole torus . So we may build coordinate patches for 2T using θ and ϕ  with ranges )2,0( π or ),( ππ− as coordinates ) 
 
2.11 Definition  
I. A function f  from a manifold M to manifold N  (it is traditional to omit the atlas from the notation ) is said to be ∞C at 

Mm∈ if there exists a chart { }ϕ,U for M and chart { }ψ,V for N such that vmfUm ∈∈ )(, and ( )1−ϕψ  f is 
∞C at )(mϕ .  

II. Tow manifold M and N are diffeomorphic if there exists a function NMf →: that is (1-1) and onto with N and 1−f on 
∞C everywhere. Then you should think of M and N as the same manifold with m and )(mf being two names for same point , 

for each Mm∈ . 
        

III. DIFFERENTIABLE MANIFOLDS AND TANGENT SPACE 
  
        In this section is defined tangent space to level surfaceγ be a curve is in ( ))(),....,(),(:, 21 ttttR nn γγγγ → a curve 
can be described as vector valued function converse a vector valued function given curve , the tangent line at the point. 

 (3.1)                                                              










= 00

1
....,)( t

dt
dt

dt
dt

dt
d nγγγ

 
we many k bout smooth curves that is curves with all continuous higher derivatives cons the level surface ( ) cxxxf n =,...,, 21 of 

a differentiable function f where ix to thi − coordinate the gradient vector of f at point )(),....,(),( 21 PxPxPxP n= is 









∂
∂

∂
∂

=∇ nx
f

x
ff ,.....,1

is given a vector ),...,( 1 nuuu = the direction derivative n
nu u

x
fu

x
fuffD

∂
∂

++
∂
∂

=⋅∇= ...1
1

, 

the point P on level surface ( )nxxxf ,...,, 21  the tangent is given by equation. 

(3.2)
                                           

0)()()(....))(()( 11
1 =−

∂
∂

++−
∂
∂ PxxP

x
fPxxP

x
f nn

n                                    

       For the geometric views the tangent space shout consist of all tangent to smooth curves the point P , assume that is curve through 
0tt = is the level surface. 

(3.3)                                            ( ) cxxxf n =,...,, 21 , ( ) ctttf n =)(),....,(),( 21 γγγ by  

taking derivatives on both ( ) 0))()(....)(( 01 =
∂
∂

++′
∂
∂ tP

x
ftP

x
f n

n γγ and so the tangent line of γ is really normal orthogonal to 

f∇ , whereγ runs over all possible curves on the level surface through the point P . The surface M be a ∞C manifold of 
dimension n with 1≥k the most intuitive to define tangent vectors is to use curves , Mp∈ be any point on M and 

let ] [ M→− εεγ ,: be a 1C curve passing through p that is with pM =)(γ unfortunately if M is not embedded in any NR the 

derivative )(Mγ ′ does not make sense ,however for any chart ( )ϕ,U at p the map ( )γϕ  at a 1C curve in nR and tangent 

vector ( ) )(/ Mvv ϕ= is will defined the trouble is that different curves the same v given a smooth mapping MNf →: we can 
define how tangent vectors in NTp are mapped to tangent vectors in MTq with ( )ϕ,U choose 

charts )( pfq = for Np∈ and ( )ψ,V for Mq∈ we define the tangent map or flash-forward of f as a given tangent vector. 
(3.4)                                          [ ] NTX pp ∈= γ and [ ] [ ]( )γγ ffMTfd p =** ,:  
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 A tangent vector at a point p in a manifold M is a derivation at p , just as for nR the tangent at point p form a vector space 

)(MTp called the tangent space of M at p , we also write )(MTp a differential of map MNf →: be a ∞C map between 
two manifolds at each point Np∈ the map F induce a linear map of tangent space called its differential 
p , NTNTF pFp )(* : → as follows it NTX pp ∈ then )(* pXF is the tangent vector in MT pF )( defined see Figurer (7) 

(3.5)
                                                 

( ) ( ) )(,)(* MCfRFfXfXF pp
∞∈∈=   

 
 
 
 
 
 
 
 
 
 
 
 
 

Figurer (7) : coordinate representation for f with VUf ⊂)(  

   The tangent vectors given any ∞C - manifold M of dimension n with 1≥k for any Mp∈ ,tangent vector to M at p is any 

equivalence class of 1C - curves through p on M modulo the equivalence relation defined in the set of all tangent vectors at p is 
denoted by MTp we will show that MTp is a vector space of dimension n of M . The tangent space MTp is defined as the vector 

space spanned by the tangents at p to all curves passing through point p in the manifold M , and the cotangent MTp
* of a manifold 

at Mp∈  is defined as the dual vector space to the tangent space MTp , we take the basis vectors 








∂

∂
= ii

x
E for MTp and we 

write the basis vectors MTp
* as the differential line elements ii dxe = thus the inner product is given by. 

(3.6)                                                                                  j
i

idxx δ=∂∂ ,/ .   

 
3.1 Definition   
Let 1M and 2M be differentiable manifolds a mapping 21: MM →ϕ is a differentiable if it is differentiable , objective and its 

inverse 1−ϕ is diffeomorphism if it is differentiable  ϕ is said to be a local diffeomorphism at  Mp∈ if there exist neighborhoods 
U of p and V of )( pϕ such that VU →:ϕ is a diffeomorphism , the notion of diffeomorphism is the natural idea of 
equivalence between differentiable manifolds , its an immediate consequence of the chain rule that if 21: MM →ϕ is a 
diffeomorphism then. 
(3.7)                                                                      2)(1: MTMTd pp ϕϕ →                                                                                                                                                             
Is an isomorphism for all 21: MM →ϕ in particular , the dimensions of 1M and 2M are equal a local converse to this fact is the 
following 2)(1: MTMTd pp ϕϕ → is an isomorphism then ϕ is a local diffeomorphism at p from an immediate application of 

inverse function in nR , for example be given a manifold structure again A mapping NMf →− :1 in this case the manifolds 
N and M are said to be homeomorphism , using charts ),( ϕU and ),( ψV for N and M respectively we can give a coordinate 

expression NMf →:
~

   
3.2  Definition  
Let 1

1
−M and 1

2
−M be differentiable manifolds and let 21: MM →ϕ be differentiable mapping for every 1Mp∈ and for 

each 1MTv p∈ choose a differentiable curve 1),(: M→− εεα with pM =)(α and v=′ )0(α take ββα = the mapping 

2)(: MpTd p ϕϕ by given by )()( Mvd βϕ ′= is line of α and 1
2

1
1: −− → MMϕ be a differentiable mapping and at 

1Mp∈ be such 21: MTMTd p ϕϕ → is an isomorphism then ϕ is a local homeomorphism . 
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3.3  Proposition  
 Let nM1 and mM1 be differentiable manifolds and let 21: MM →ϕ be a differentiable mapping , for every 1Mp∈ and for 
each 1MTv p∈ choose a differentiable curve 1),(: M→− εεα with po =)(α , vo =′ )(α take αϕβ = the mapping 

2)(1: MTMTd pp ϕϕ → given by )()( ovd p βϕ ′= is a linear mapping that dose not depend on the choice of α see Figurer (8) 
 
 
 
 
 
 
 
 
 

 
Figurer (8) : xy ϕ  

 
 
 
 

Figure (8) : xy ϕ1−  
3.5Theorem  
The tangent bundle TM has a canonical differentiable structure making it into a smooth 2n-dimensional manifold , where N=dim. The 
charts identify any )()( TMMTUU pp ⊆∈ for an coordinate neighborhood MU ⊆ , with nRU × that is hausdorff and second 
countable is called ( The manifold of tangent vectors ) 
 
Definition 4.6 
A smooth vectors fields on manifolds M is map TMMX →: such that  
I. MTPX p∈)( for every G . 
II.  in every chart X is expressed as )/( ii xa ∂∂ with coefficients )(xai smooth functions of the local coordinates ix .  

 
4.7 Theorem 
Suppose that on a smooth manifold M of dimension n there exist n vector fields ( ))()2()1( ....,,, nxxx for a basis of MTp at 

every point p of M , then MTp is isomorphic to nRM × m here isomorphic means that TM and nRM × are homeomorphism as 

smooth manifolds and for every Mp∈ , the homeomorphism restricts to between the tangent space MTp and vector 

space { } n
i RP × . 

Proof: 
define TMMTa p ⊂∈


:π on other hand , for any nRM × for some Rai ∈ now 

define ( )n
n RMaasTMa ×∈→∈Φ ,....,:)(: 1π


is it clear from the construction and the hypotheses of theorem that 

Φ and 1−Φ are smooth using an arbitrary chart nRMU →⊆:ϕ and corresponding chart 

(3.10)                                                                     
mn RRTMUT ×→⊆− )(: 1πϕ  

 
 

IV. INEGRATION SMOOTH MANIFOLD                                                                                                                                                  
       We now onto integration .I shall explicitly define integrals over 0-dimensional , 1-dimensional and 2-dimensional regions of a 
two dimensional manifold and prove a generalization of Stokes theorem . I am restricting to low dimensions purely for pedagogical 
reason . The same ideas also work for high dimensions . Before getting into the details, here is a little motivational discussion. A curve 
, i.e a region that can be parameterized by function of real variable, is integral any finite union of , possibly disconnected, curves . We 
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shall call this a 1-chain. We Start off integration of m-forms by considering m-forms mR , a subset mRD ⊂ is called a domain of 
integration if D is bounded and D∂ has m-dimensional Lrbesgue measure mdxdxd ,....,1=µ equal to equal zero . In particular 
any finite union or intersection of open or closed rectangles is a domain of integration . Any bounded continuous function f on D is 

integral (i.e) ∫ ∞−∞
D

mdxfdx  ,...,1 since RRmm ≅Λ )( is a smooth function . For a given (bounded ) domain of integration 

D we define . 
(5.1)

                                               
µµ deewfddxdxxxfw m

D
x

D
mm

DD
)....(...),....,( 111 ∫∫∫∫ ===  

An m-form w is compactly supported if supp { }0)(:)( ≠∈= xwRxclw m is a compact set. The set of compactly supported m-

form of mR is denoted by ( )mm
c RΓ , and is a linear subspace of ( )mm

c RΓ . Similarly for any open set mRU ⊂ we can define 

( )mm
c Rw Γ∈ . Clearly ( ) )( mm

c
m
c RU Γ⊂Γ , and can be viewed as a linear subspace via zero extension to mR . For any open 

set mRU ⊂ there exists a domain of integration D such that )(sup wDD ⊃⊃ . For example let mRVU ∈, be open sets 

VUf →: on orientation preserving diffeomorphism, and let ( )Vw m
cΓ∈ then ∫∫ =

UV
wfw * if f for the domains D and 

E .we use coordinates { }ix and { }iy on D and D respectively . We start with m
m dydyyygw ∧∧= ....),....,( 1

1 . Using the 
change of variables formula for integrals and the pullback formula , we obtain . 
(5.2)

                                
( ) wfdxdxfJxgfdydyygw

D

m
x

D
m

E E
∫∫∫ ∫ =∧∧== *1

1 ...)
~

(det)(....)(   

One has to introduce a-sign in the orientation reversing case . 
4.1 Theorem ( Kelvin – Stokes ) 
(5.3)

                                                                            
αα ∫∫

∂
=

DD
id *  

For every )(1 Md−Ω∈α where  MDi →∂: denotes the canonical ( Moor prosaically , one says that α*i is the restriction of 
α to D∂ ) the attentive reader should have been worrying both integral above need some orientation to be defined . So we should 
add that the manifold M is oriented (or at least has a chosen local orientation covering at least D ) then the basic D∂ inherits a 
canonical orientation from that of  M , given geometrically by the inner side of D , and analytically by asking that 1dx (locally) be 
used to orient the to normal directions to  D∂ which will together with only one orientation to D∂ to produce the given orientation 
of M Figure (8) . 

 

 
 
 

Figure (8) :domains with reasonable singularities 
 
4.1 Definition  ( 0-dimensional Integration )  
I. A 0-form is a function CMf →:  .  
II. A 0-chain is an expression of form )....( 11 kk PnPn ++ with )....,,( 1 kPP distinct points of M and Znn k ∈),...,( 1 . (c) If 
F is a 0-form and )....( 11 kk PnPn ++ is a 0-chain , then we define the integral. 

(5.4)                                                              )(...)( 1
....

1
11

kk
pnpn

PFnPnF
kk

++=∫
++

  

 
                                                    
 
 
4.2 Definition  (1-dimensional Integration ) 
I. A 1-form w is a rule which assigns to each coordinate chart { }),(, yxU =ξ a pair ),( gf of com ),( gf complex valued 
functions on )(Uξ in a coordinate manner to be defined in { } dygdxfw U +=ξ, to indicate that w assigns the pair to the chart 
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{ }ξ,U . That w is coordinate invariant means that – If { }ξ,U and { }ξ~,~U are tow charts with 0~
≠∩UU - If w assigns to 

{ }ξ,U the pair of functions ),( gf and assigns to { }ξ~,~U the pair of function )~,
~

( gf .  

II. If the transition function { }1~,~ −ξξ  from 2)~(~ RUU ⊂∩ζ to 2)~( RUU ⊂∩ζ is )),(~),,(~( yxyyxx then. 

(5.5)
                                

),(
~

)),(~),,(~(~),(
~

)),(~),,(~(
~

),( yx
x
yyxyyxxgyx

x
xyxyyxxfyxf

∂
∂

+
∂
∂

=  

),(
~

)),(~),,(~(~),(
~

)),(~),,(~(
~

),( yx
y
yyxyyxxgyx

x
xyxyyxxfyxg

∂
∂

+
∂
∂

=  

III.  If w is a 1-form and )....( 11 kk KnCn ++ is a 1-chain then we define integral  
(5.6)                                                       ∫∫ ∫

++
++=

kkk CCnCn C
k wnwnw

.....
1

11 1

....                                                     

 IV. Addition of 1-form and multiplication of a 1-form by a function on M are defined as follows , let CM →:α and let 
{ }),(, yxU =ζ be a coordinate chart for M . If { } dygdxfw U 11,1 +=ξ and { } dygdxfw U 22,2 +=ξ then . 

(5.7)

                                                        

{ }

{ } ( ) ( ) dygdxfw

dyggdxffww

U

U

1
1

1
1

,1

2121,21 )()(
−− +=

+++=+

ξαζαα ξ

ξ


 

 
4.3 Definition  (2-dimensional Integrals) 
I. A 2-form Ω is a rule which assigns to each chart { }ξ,U a function f on )(Uξ such that { } dyfdxU ∧=Ω ξ,  is invariant 

under coordinate transformations . This means that . 
II. If { }ξ,U and { }ξ~,~U are two charts with 0~

≠∩UU - If Ω assigns { }ξ,U the function f and assigns { }ξ~,~U  the 

function f~ - If the transition function 1−ζξ  from 2)~( RUU ⊂∩ξ to 2)~(~ RUU ⊂∩ξ is 
)),(~),,(~( yxyyxx then . 

(5.8)                             
 









∂
∂

∂
∂

−
∂
∂

+
∂
∂

= ),(
~

),(
~

),(
~

),(
~

)),(~),,(~(
~

),( yx
x
yyx

y
xyx

y
yyx

x
xyxyyxxfyxf  

{ }1,0,,),( 22 ≤+≥∈= yxyxRyxQ a surface is map MQD →2: 2-chain is an expression of the from 
)....( 11 kk DnDn ++ with )....( 1 kDD ++ surfaces and )....( 1 knn ++ surfaces and Znn k ∈++ )....( 1 .  

III.  Let { }),(, yxU =ξ be a chart and let dydxyxfU ∧=Ω ),(,ξ if MUQD ⊂→2: is a surface with range in 

U then we define the integral . 

(5.9)
                     

dtdstsDy
s

tsDx
t

tsDy
s

tsDx
s

tsDf
QD







∂
∂

∂
∂

−
∂
∂

∂
∂

=Ω ∫∫∫ )),(()),(()),(()),(())),(((
2

ξ  

If D does not have rang in a single chart , split it up into a finite number of pieces, each with range in a single chart. This can always 
be done , since the range of D is always compact . The answer is independent of chart (s) .  
IV.  If Ω is a 2-form and )...( 11 kk DnDn ++ is a 2-chain , then we define the integral. 
(5.10)                                                           ∫∫∫ Ω++Ω=Ω

++ kDkk D
k

DnDn
nn

111

......1
.....

                                                  

4.4 Definition  (n-dimensional Integrals) 
The integrals of n-forms w on M ,we first assume that w is a n-form supported in an orientation compatible coordinate chart 
{ }VU ,,ϕ so that there is a function ),...,( 1 nxxf supported in U such that nn dxdxxxfw ∧∧= ....)...,,( 11 we define 

∫∫ =
V

nn

U
dxdxxxfw ...,,),.....,( 11 where the right hand side is the Lebesgue integral on nRV ⊂ . To integrate a general         

n-form w on M , we take a locally finite cover { }αU of M that consists of orientation-compatible coordinate charts. Let 
{ }αρ be a partition of unity subordinate to{ }αU .Now since each αρ is supported in αU each wαρ is supported αU also .We 
define  
(5.11)                                                                                      ww

UM
∫∑∫ =
α

α
α

ρ                                                     

We say that w is integral if the right hand side converges. One need to check that the definition above is independent of choice of 
orientation compatible coordinate charts , and is independent of choice of partition of unity , so that the integral is well-defined . 
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4.5 Theorem  
The expression (6) is independent of choice of αU and the choice of αρ . 
Proof :  
We first show that ∫∫ =

V

nn

U
dxdxxxfw ...,,),.....,( 11 is well-defined , i.e w is supported inU and if { }ixα and { }ixβ are 

nn dxdxfdxdxfw βββααα ∧∧=∧∧= ....... 11  then . 
n

V

n

V
dxdxfdxdxf βββααα

βα

...,,....,, 11
∫∫ = then nn dxdxddxdx ββαβββ ϕ ...,,)(det....,, 11 = implies that 

βαβα ϕ fdf )(det= on the other hand side, the change of variable formula in nR reads  

(5.12)
                                                     

nn

V
dxdxdfdxdxf αααβ

α
ββ ϕ

β

...,,)(det....,, 11
∫∫ =  

So that desired formula follows form the fact ( ) 0det αβϕd since αU and βU are orientation compatible . Well-defined ,we 
suppose αU and βU are two locally finite cover of M consisting of orientation-compatible charts, and αρ and βρ are partitions of 

unity subordinate to αU and βU respectively . We consider a new cover αβ UU ∩ with new partition of unity βα ρρ , it is 
enough to prove ( ) www

UUU
α

β
βαβ βα α ρρρρρ

ββ

.
0

∑ ∫∫ ∑∑
∩

== obviously the integral defined above is 

linear ∫∫ ∫ +=+
MM M

bwabaw ηη)( . Now NM , are both oriented manifolds, with volume forms 21ηη respectively .  

4.6 Definition  
A smooth map NMf →: is said to be orientation-preserving if 2

*ηf is a volume form on M that defines the same orientation 
as 1η does . 
4.7 Theorem   
Let M  be compact manifold and βα ,        ∫ ∫=

M N
wwf * . 

Proof : 
It is enough to prove this in local charts tow volume forms then there exist a  in which case this is merely change of variable formula 
in nR . 
 

V. STOKES THEOREM 
 
         Now let M be a compact oriented n-dimensional manifold with boundary M∂ the induced orientation as follows if M is 
described locally near the boundary by 0≥nx then the positive orientation on M∂ is the one corresponding to 

11 .... −∧∧ ndxdxδ where 1±=δ is determined by the relation . 
(6.1)                                                          ( ) nnn dxdxdxdxxd ∧∧=∧∧∧− − ........ 111 δ  
5.1 Theorem  ( Stokes ) 
Let M be an oriented n-dimensional manifolds MU ⊂ open with smooth boundary )(1 Mw −Ω∈ .Assume that U is compact 
or that w has compact support then  

∫ ∫
∂

=
U U

wdw  

Proof :  
We cover U by charts jjj VU →:ϕ , such that meeting the boundary U∂ are o the form required in choose a subordinate 

partition of unity jψ with compact supports , we can re-number the charts to have the same index set , letting jϕ denote a chart 

whose domains contains supp jψ we may jψ such that its support meets U and the support of w ( recall that the family of 

supports of the jψ is locally finite ) . We then have . 

(6.2)                          j
j V

jj
U U j V

jj
jU j

j wdwdwdwddw
jj

ϕψϕψψψ )()()()( ∑ ∫∫ ∫ ∑ ∫∑∫ ∑ ====                   
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Not that the sum is finite, so there is no problem in interchanging it with the integration . Now if 0=∂∩ UU j then ( by an 

argument similar to that used in the proof of the "Baby Stokes" ∫ =
jV

jjwd 0)( φψ In the other case ,we find 

by ∫ ∫=
j jV V

jjjj wwd
/

/)()( ϕψφψ where // : jjj VUU →∂∩ϕ is the chart of U∂ obtained by restricting jϕ  and projecting to 

the last n-1 coordinates . Let ∑/
j denote the sum restricted to those j such that 0=∂∩ UU j then we find. 

(6.3)                                j
j V

jj
U U j V

jj
jU j

j wdwdwdwddw
jj

ϕψϕψψψ )()()()( ∑ ∫∫ ∫ ∑ ∫∑∫ ∑ ====                   

Note that on 1, / =∂ ∑ j jU ψ  .  

Let us see what Stokes Theorem tells us about integration in 3R ( or in nR ) . First we need to find out what integrals of k-forms on 
3R correspond to . 

 
 
5.2 Definition  ( 0-Forms)  
A 0-form is just a function )()( 0 nn RRCf Ω=∈ ∞ we can integrate it over a 0-dimensional subset , which is just a finite 

collection of oriented points on a single point nRp∈ we have 
(6.4)                                                                                    ∫

±
±=

p
pff )(                                                                      

where the sign denotes the orientation of the point ( and is not to the coordinates of !P ). 
5.3 Definition  (1-Forms ) 
A 1-form on nR has the shape nn dxxfdxxfdxxfw )(.....)()( 2211 +++= we can identify w with the vector field 

T
nffF )....,,( 1= if [ ] nRba →,:γ is a curve then . 

(6.5)                                ∫∫∫ ∫ =′=′++′=
γγ

γγγγγγ dxvFdtttFdtttfttfw
b

a
nn

b

a
.)()(())())((....)()((( 1            

The latter denoting the unrented integral v  denotes the unit tangent vector in direction of the orientation of the curve. For this we 

assume that )(tγ ′ does not vanish then )()(()( ttvt γγγ ′=′  and )(tγ ′ is the factor )(det γγ DD T in the definition of 

the volume integral ( which can be carried over to immersed manifolds i.e subset parameterized by open subset of kR  such that the 
derivative of the parameterization ( like γ here ) has maximal rank k every where ) . Not that vF . given the tangential component of 
the vector field along curve.  
 
5.4 Definition  ( ( n-1)-Forms )  
(n-1)-forms on nR looks like this : 

niii
n

i

i

nn
n

nn

dxdxdxdxxu

dxdxxudxdxdxxudxdxxu

∧∧∧∧∧−=
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+−
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−
−

∑ ........)()1(

...)()1(........)(....)(

111
1

1

11
1

31221η
 

 We can identify η with the vector field ( ) T
nuuU ,.....,1= if nRW →:θ with 1−⊂ nRW open parameterizes a hyper 

surface in nR then we have : 
 

(5.6)                                          
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Here , n is the normal vector to the tangent space of the hyper surface that : 

( ) )(det)((.))(()).((,.....,,)((,
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5.5 Definition  ( n-forms) 
An n-form on nR is given by ndxdxdxxr ∧∧∧ ....)( 21 for an open subset nRU ⊂ , we then simply have. 

(6.7)                                               ∫∫ =∧∧∧
U

m
n

U
xdxrdxdxdxxr )()....()( 21                                 

Now we can interpret Stokes Theorem in these cases . 
 
5.6 Definition  ( Stokes for Curves and 0-Forms ) 
Let [ ] nRba →,:γ be a curve , )( nRCf ∞∈ then ))(())(( afbffd γγ

γ
−=∫ and  

(6.8)                                                                  dxfDdxvfdf v∫∫∫ =∇=
γγγ

.                                                       

Is the integral of directional derivative of f in direction of the unit tangent vector of the curve . This generalizes the Fundamental of 
Calculus to line integrals. 
 
5.7 Definition  ( Stokes for open Subset (n-1)-form ) 
Let nRU ⊂ be an open subset with smooth boundary U∂ and assume say that is U compact . Let )(1 nn R−Ω∈η , 
corresponding to the vector field U as above , then . 

nn
n
i

i

i dxUdxdxdx
x
ud ∧∧∇=∧∧
∂
∂

= ∑ = ......... 111η  

U.∇ is the divergence of U .we then obtain what is known as the Divergence Theorem ( also called Gauss Theorem ) . 

(6.9)                                                           ∫∫
∂

−=∇
U

m

U

m xdnUxdU 1..                                          

Where n is the outer unit normal vector . This says that the total flow out of the set U is the same as the total divergence of the vector 
field inside U , this justifies the interpretation of the divergence as the amount of flow that is " generated " at a point .  
 
5.8 Green's Theorem  
This is the special case 2=n of the preceding incarnation ( or also the planar case of the following ) . If 2RS ⊂ is open set and 
bounded with sufficiently nice boundary curve S∂ ( oriented counter – clockwise) and if )(, nRCgf ∞∈ then . 

(6.10)                                                      ( )∫∫
∂

+=







∂
∂

−
∂
∂

Ss
dygdxfdydx

y
f

x
g

                                               

5.9 Example  
Let 2RU ⊂ be the upper semi-disk of radius R .To find ∫

∂
+

U
xydyxdx )2( we can parameterize the two parts of the boundary 

and then have to integral some polynomial in tandt cossin . Alternatively , we can use Green's Theorem and get. 

(6.11)                            ( ) 322

0

2

3
422)2(

22

RdxxRydydxdydxyxydydxx
R

R

R

R

xR

UU
=−===+ ∫∫ ∫∫∫

−−

−

∂
              

 
5.10 Definition ( Stokes for Surfaces and 1-Forms on 3R ) 
Let )( 21 Rw Ω∈ and let 3: RW →φ be a parameterized surface ( with  2RW ⊂ ) . Let F be the vector field corresponding to 
w . If U is the vector field corresponding to dw , then we have FU ×∇= i.e U is the curl of F. From Stokes Theorem we obtain 

what is in fact the original result of Stokes . 

(6.12)                                                                          ∫∫
∂

=×∇
SS

dxvFxdnF ..)( 2                                                         

Here S is the oriented surface parameterized by φ , and S∂ is its boundary curve, oriented such that we move around S counter-
clockwise when looking from the side in which the normal vector n points. This leads to interpretation of the curl as given the 
amount of rotation of the flow around a given axis ( here , n ). 
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VI. GET PEER REVIEWED 
 I. The paper study a manifolds is a generalization of curves and surfaces , locally Euclidean nE in every point has a neighbored is 
called a chart homeomorphism , so that many concepts from nR as differentiability manifolds. 
II.  In this paper we give the basic definitions, theorems and properties of smooth topological be comes a manifold is to exhibit a 
collection of ∞C is compatible charts  
III.  The tangent , cotangent vector space manifold of dimension k with 1≥k the most intuitive method to define tangent vectors to 
use curves , tangent space MTp and tangent space at some point Mp∈ the cotangent MTp

* is defines as dual vector space of 
Mp∈ . 

IV. M be an oriented n-dimensional manifolds MU ⊂ open with smooth boundary )(1 Mw −Ω∈ Assume that U is compact 

or that w solutions by stokes theorem on domain nR is  ∫ ∫
∂

=
U U

wdw  
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Abstract- Gymnema is popularly known as gurmar or 
Madhunashini (destroyer of sugar), as chewing the leaves causes 
a loss of sweet taste. Gymnema sylvestre leaves extract against 7, 
12 - dimethylbenz (a) anthracene (DMBA) induced 
papillomagenesis in Swiss albino mice was studied. The 
methanolic extract of Gymnema sylvestre was analyzed for 
chemopreventive activity. Chemopreventive activity was 
evaluated by two stage protocol consisting of initiation with a 
single topical application of a carcinogen (7, 12 - dimethylbenz 
(a) anthracene (DMBA) followed by a promoter (croton oil) two 
times in a week were employed. A significant reduction in tumor 
incidence, tumor burden and cumulative number of papillomas 
was observed, along with a significant increase in average latent 
period in mice treated tropically with Gymnema sylvestre extract 
as compared to the control group treated with DMBA and croton 
oil. The antioxidant and antibacterial effect of Gymnema extract 
was also observed .The above studies reveal information about 
the prevention of cancer. Therefore, the present study is 
immensely important in future drug development programs for 
the cancer treatment.  
 
Index Terms- papilloma, DMBA, croton oil, In-vivo antioxidant, 
Antibacterial 
 

I. INTRODUCTION 
ancer is a major killer disease against which no unified 
treatment concept has emerged so far. Surgery, radiotherapy 

and chemotherapy often remain the methods of choice in the 
treatment of cancer. A major hurdle in treating cancer patients 
using chemotherapy is the severe side effects. Radiation 
produces reactive free radicals, which cause DNA damage 
leading to cell death and genomic damage in the stem cells. 
Antioxidants, which can scavenge the free radicals, are 
considered for chemo protector. The failure of research efforts to 
obtain more effective and low cost chemo protector drugs using 
the synthetic compounds has turned the focus of research 
towards the natural products in the past decade. Most cancer 
prevention research is based on the concept of multistage 
carcinogenesis initiation→ promotion→ progression ( 
Pitot,1991,Morse,1993). In contrast to both the initiation and 
progression stages, animal studies indicate that the promotion 
stage occurs over a long time period and may be reversible, at 
least early on. Therefore, the inhibition of tumor promotion is 
expected to be an efficient approach to cancer control 
(Sporn1976 1nd Murkami 1996). Cancer chemoprevention is 
defined as the use of specific natural and synthetic chemical 
agents to reverse or suppress carcinogenesis and prevent the 

development of invasive cancers. There has been a growing 
awareness in recent that dietary non-nutrient compounds can 
have important effects as chemopreventive agents, and 
considerable work on the cancer chemopreventive effects of such 
compounds in animal models has been undertaken. A number of 
common medicinal plants have good antioxidant properties and 
therefore may act as chemoprotector and radioprotector. 
Scientists all over the world are concentrating on the herbal 
medicines to boost immune cells of the body against cancer. By 
understanding the complex synergistic interaction of various 
constituents of anticancer herbs, the herbal formulations can be 
designed to attack the cancerous cells without harming normal 
cells of the body. Gymnema Sylvestre is a woody, climbing plant 
of tropical forests of central and southern India and in parts of 
Africa. Gymnema has played an important role in Ayurvedic 
medicine for centuries. Gymnema is popularly known as gurmar 
or Madhunashini (destroyer of sugar), as chewing the leaves 
causes a loss of sweet taste. (Gloria et al 2003). Gymnemic acid, 
extracted from leaves and roots of G.sylvestre is mainly used in 
India and parts of Asia as a natural treatment for diabetes as it 
helps to lower and balance blood sugar levels. The major 
chemical constituents of Gymnema are gymnemic acid and 
gurmarin.  
         Gymnemic acids have antidiabetic, anti sweetener and anti-
inflammatory activities. The leaves of this plant showed the 
pharmacological activity i.e. Antidiabetic, antimicrobial, 
antibiotic, anti-inflammatory, Few studies showed that G. 
Sylvester leaves to cause hypoglycemia in laboratory animals and 
shown use in herbal medicine to treat diabetes mellitus in adults 
[Kanetkar etal, 2004]. Preliminary phytochemical screening and 
in vitro anti-oxidant of Gymnema sylvestre R.Br. leaf extract 
were reported (Rachh et al, 2009). Gymnema sylvestre was also 
reported to have antidote property against snake venom and was 
tabulated under the list. Its activity was thought to be due to 
presence of gymnemgenin. (Walter etal, 2000).  It has been 
reported that the gurmarin peptide block the ability to taste sweet 
or bitter flavors and thus reduces sweet cravings. (Preuss etal, 
2004). The wound healing activity of carbopol gels prepared 
from hydro alcoholic extracts of Gymnema sylvestre were 
checked by excision wound model and burn wound models in 
albino mice. (Kiranmai et al, 2011). In vitro, the inhibitory 
effects of DPPH radicals and LDL oxidation were found with 
aqueous extract of G. sylvestre. (Ohmori et al, 2005). In vivo 
studies of aqueous extract of GSE containing Gymnemic acids 
have shown muscle relaxant properties (Luo et al, 1999). 
Gymnema preparations have shown to possess anti-allergic 
activity (Sawabe  et al, 1992). Aqueous extract of GSE have 
been shown to be significantly effective in controlling Culex 
larvae. (Tandon  et al, 2010).  

C 
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         The plant was investigated for immunomodulatory activity 
by assessing neutrophil locomotion, chemotaxis test, 
phagocytosis of killed Candida albicans and nitroblue 
tetrazolium tests (Jitender  et al, 2009). The radio protective 
effect of Gymnemic acid was evaluated on Swiss albino mice 
induced by radiation. (Bhatia et al, 2008). Gymnema sylvestre 
leaves was investigated of anti inflammatory activity in rats at a 
dose of 200,300 and 500mg/kg in carageenan induced paw 
edema and cotton pellet method. (Jitender  et al, 2008). 
         One study reported the anticancer activity of Gymenema 
sylvestre on MCF 7 (epithelial cells of human breast cancer) and 
A 549 (epithelial cells of human lung cancer) under in vitro 
conditions by MTT assay method (Srikanth et al, 2010).Since 
there is no sufficient report about the anticancer activity of 
Gymnema sylvestre extract, we have therefore evaluated using 
the two stage skin carcinogenesis model in Swiss albino mice. 
 

II. MATERIALS AND METHODS  
2.1Chemicals  
         7, 12 - Dimethylbenz (a) anthracene (DMBA), croton oil 
were purchased from Sigma Chemicals Co. (St. Louis, MO. 
USA). The other chemicals were obtained from local firms and 
were of the highest purity. DMBA was dissolved in acetone at a 
concentration of 104ug/100ul and croton oil was diluted in 
acetone to give a 1% dilution.  
 
2.2Animals  
         Random bred male Swiss albino mice (7- 8 weeks old), 
weighing 24 ± 2 gm were used for the experiments. These 
animals were housed in polypropylene cages in the animal house 
at temperatures of 22 ± 3oC. The animals were provided with 
standard mice feed and tap water ad libitum.  
 
         2.3 Preparation of Gymnema sylvestre extract Plant 
material (Gymnema sylvestre  ) was collected locally and 
identified and the specimen was authentified at Department of 
Botany, Safia college, Bhopal (MP), India. . The leaves were  
washed, air dried, powdered and extracted separately, with 50 % 
methanol using separating funnel. Extract thus obtained were 
vacuum evaporated to make it in powder form. These extract was 
again dissolved in DDW just before topically application.  
 
2.4  Experimental design for Skin Carcinogenesis  
         The dorsal skin on the back area of the animals was shaven 
1 day before the commencement of the experiment and only 
those animals in the resting phase of the hair cycle were chosen 
for the study. For induction of tumors a two stage protocol 
consisting of initiation with a single topical application of a 
carcinogen (7, 12 - dimethylbenz (a) anthracene (DMBA) 
followed by a promoter (croton oil) two times in a week were 
employed as per our previous modified method of Berenblum 
(1947 )reported by us (2009).The animals were randomly 
allocated into 7 groups comprising six mice each. The treatment 
was provided topically on shaved area  
 
2.4.1 Treatment Groups  
         Group I (Vehicle control): 100 μl acetone 2 times /week 
up to 16 weeks  

         Group II (DMBA Alone): - 104 μg DMBA was dissolved 
in 100 μl acetone and single application was given.  
         Group III (Croton Oil Alone): - 1 % Croton oil was 
applied on skin 2 times a week up to 16 week.  
         Group IV (Gymnema sylvestre Extract Alone): - was 
applied on skin at the dose of 500 mg/kg b.wt. , 2 times a week 
up to 16 week.  
         Group V (DMBA + Croton Oil): - 104 μg DMBA was 
dissolved in 100 μl acetone and single application was given 
afterwards 1 % Croton oil was applied on skin 2 times a week up 
to 16 week.  
         Group VI  (DMBA + Gymnema sylvestre Extract + 
Croton Oil): -  
         104 μg DMBA was dissolved in 100 μl acetone and single 
application was given afterwards the 100 μl dose of Gymnema 
sylvestre extract at the dose of 500 mg/kg b. wt.dose was given 
one hour before the each application of 1% croton oil 2 times a 
week up to 16 weeks.  
         The animals of all groups were kept under observation for 
gross and microscopic changes in skin. During the period of 16 
weeks of experimentation, mice of all groups were weighed 
carefully examined once a week for skin papillomas and these 
were recorded. The following parameters were taken into 
consideration:  
 
2.4.2 Tumor study:  
         Body weight: Change in mean body weight was measured 
weekly.  
         Tumor incidence: The number of mice carrying at least 
one tumor expressed as percent incidence.  
         Cumulative number of papillomas: Total number of 
tumors bearing mice.  
         Tumor yield: The average number of papillomas per 
mouse.  
         Tumor burden: The average number of tumors per tumor 
bearing mouse.  
         Average latent period: The lag between the application of 
the promoting agent and the appearance of 50% tumors was 
determined. The average latent period was calculated by 
multiplying the number of tumors appearing each week by the 
time in weeks after the application of the promoting agent and 
dividing the sum by total number of tumors  
 
Average latent period = Σfx/n  
         Where f is the number of tumors appearing in each weeks , 
x is the numbers of weeks and n is the total number of tumors.  
 
Anti-bacterial activities 
         Antibacterial activities of hydro-methanolic extract from 
leaves of Gymnema sylvestre  was investigated using the Disk 
diffusion method given by Kerby-Bauer Disk Diffusion 
Susceptibility test. 
 
Bacterial strain : 
         Following gram  negative and gram positive bacterial strain 
i.e. and  E.coli, Klabsella, Staphylococcus and Pseudomonas  
were  used for the Antibacterial activities which were received 
from stock culture of our laboratory. 
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Media 
         Nutrient agar broth media were used for the antibacterial 
activities. Nutrient broth is prepared i.e. 1.3g in 100ml of double 
distilled water, poured in 6 different test-tubes and added 4 
bacterial strain in each test-tube. Nutrient Agar media prepared 
poured in Petriplates after solidifying swab the bacterial cultures 
on the plates and allowed for incubation at 370C for 24 hrs. 
Concentration 
         4 different concentrations of crude extract were prepared 
(100%, 75%, 50%, 25%). 
         100%= 1g crude extract in 1ml of double distilled water 
freshly prepared afterward serial  dilution prepared 75%= 75mg 
in 1ml, 50%= 50mg in 1ml, 25%= 25mg in 1ml. 
Study parameter 
         Measurement  of Zone of Inhibition (In mm). 
Anti-oxidant activities 
         Anti-oxidant activities of Gymnema sylvestre   extract (10-
100 μg/ml) were determined according De-oxyribose method 
(Fenton reaction) of Halliwell and Aruoma. The Hydroxyl 
radical attacked to de-oxyribose and initiated a series of reaction 
that eventually resulted in the formation of Thiobarbeturic Acid 
Reaction Substances (TBARS). Ascorbic acid= 1mg in 1ml, 
Gymnema sylvestre    
Formula: 
         % Inhibition = Abs. 532nm control- Abs. 532nm test Abs./ 
532nm control x 100 
 

III. RESULTS AND DISCUSSION 
         The phytochemical screening of Gymnema sylvestre  
extract studied showed that the leaves  were rich in flavonoids, 
Phenol , saponins, and tannins They were known to show 
medicinal activities as well as exhibiting physiological activities. 
Tannins and flavanoides have been shown to have numerous 
health protective benefits, which include lowering of blood 
lipids.  
3.1 Effect of Gymnema sylvestre extract on DMBA induced 
skin Papillomagenesis:  
         The findings of the present study are depicted in Tables I .  
Animals of Group- V (control) in which a single topical 
application of DMBA, followed by croton oil produced skin 
papillomas, which started appearing from the 5th week onwards. 
The incidence in DMBA/croton oil treated mice (carcinogen 
control) reached 100% by the termination of the experiment (i.e. 
16 weeks).  
         In the skin papilloma model, significant prevention of 
tumor incidences was observed in the Gymnema sylvestre extract 
treated experimental groups (66 %  in group VI) as compared to 
carcinogen control (100 %) group. The cumulative number of 
papillomas was also reduced in the Gymnema sylvestre leaves  
extract treated experimental groups ( 20  in group VI) as 
compared to carcinogen control ( 47 ) group. The tumor burden 
and tumor yield were significantly decreased (4.0 ) as compared 
to DMBA treated control ( 7.8 ) group.  
3.2.Anti-bacterial activities: 
         The Zone of Inhibition (In mm)- Gymnema sylvestre   
extract exhibited strong antibacterial activities for both strain 
[gram (+) and gram (-) bacteria]. The diameter of zone of 
inhibition in different standard drugs and different concentration 

of Gymnema sylvestre    is shown in Table 2. No strain in this 
study showed resistance for this extract and the inhibitory zone is 
significantly increase in dose depending manner. 50% 
methanolic extract of leaves of Gymnema sylvestre    at the 
different concentration i.e. 25%, 50%, 75%, 100% exhibited 
antibacterial against and  E. coli , Klabsella, Staphylococcus and 
Psuedomonas. 
3.3. Antioxidant Activity  
         The in vitro antioxidant activity of Gymnema sylvestre 
leaves was tested in various concentrations against Ascorbic acid 
as standard. Percentage of TBARS was calculated for both 
Ascorbic acid and Gymnema sylvestre extract, with the help of 
formula, for a comparative study.  In vitro antioxidant activities 
of Gymnema sylvestre  extract showed significant inhibitory 
concentration as compared to ascorbic acid. 
  
Discussion: 
         Gymnema has played an important role in Ayurvedic 
medicine for centuries. Gymnemic acid, extracted from leaves 
and roots of G.sylvestre is mainly used in India and parts of Asia 
as a natural treatment for diabetes as it helps to lower and 
balance blood sugar levels. The aqueous extract of Gymnema 
sylvestre leaves was reported   anti inflammatory  in rats ( 
Jitender  et al, 2008) and in one study  reported the anticancer 
activity of Gymenema sylvestre on MCF 7 (epithelial cells of 
human breast cancer) and A 549 (epithelial cells of human lung 
cancer) under in vitro conditions by MTT assay method  
(Srikanth et al, 2010). In our study, the Gymnema sylvestre 
leaves extract showed significant antitumour activity in skin 
Papilloma model. It also showed antibacterial and antioxidant 
activities in Vitro test systems. The above studies reveal 
information about the prevention of cancer. Therefore, the 
present study is immensely important in future drug development 
programs for the cancer treatment.  
 

IV. CONCLUSION 
         The Gymnema sylvestre  extract  have shown significant 
antitumour , antibacterial land antioxidant activities. It may be an 
important drug for prevention of bacterial infection, prevention 
of cancer and scavenging of hydroxyl radicals which are 
generated during carcinogenesis. 
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Table No1: Showing Cumulative No. of Papilloma in different group. 

 

S.No. Groups Dose Time of 1st 

appearance 

of 

Papilloma 

Cumulative 

No. of 

Papilloma 

Mean No. 

of 

Papilloma 

Tumour 

Yield 

I Vehicle alone 100μl/animal _ _ _ _ 

II DMBA alone 104μg/animal _ _ _ _ 

III Croton Oil alone 1% per 

animal 

_ _ _ _ 

IV Gymnema sylvestre 

Extract alone 

mg/kg per 

animal 

_ _ _ _ 

V DMBA + CO (Control) 58th Day 47 47/6  6/6 

(100%) 

7.8 
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VI DMBA+CO+Gymnema 

sylvestre   Ext. 

82th Day 20 20/5 

 

4/6 

(66 % ) 

4.0 

 

TABLES 2   Antibacterial activity of Gymnema  sylvestre   against bacterial strains 

Name of 

microorganisms 

% Concentration of Extract [zone of inhibition(mm)] 

25 50 75 100 

Klebsialla 10 12 13 15 

E.  Coli 13 14 13 15 

Staphylococcus 16 17 16 15 

Psuedomonas - - 11 12 

 

Table no.3 In vitro antioxidant activity of 50% methanolic Gymnema sylvestre extracts Vs Ascorbic acid (standard) 

Sr. 

No. 

Concentration 

of ascorbic 

acid (μg) 

% TBARS 

inhibition  SEM 

Concentration of 

G. Sylvestre (μg) 

% TBARS 

inhibition  SEM 

1 30 25.29 10 22.608 

2 60 207.44 20 13.913 

3 90 266.07 30 100 

4 120 438.09 40 176 

5 150 393.75 50 31.304 

6 180 411.01 60 198.26 

7 210 645.83 70 159.56 

8 240 651.19 80 97.82 
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9 270 388.09 90 246.52 

10 300 745.23 100 206.95  
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Abstract- Over the last three decades there has been increasing 
global concern over the public health impacts attributed to 
environmental pollution. The world health organisation (WHO) 
estimates that about a quarter of the diseases facing mankind 
today occurs due to prolonged exposure to environmental 
pollution. Ecopharmacology is a broad term that includes studies 
of pharmaceuticals and personal care products (PPCPs) 
irrespective of doses and their route of entry into environment 
disturbing the balance of ecology. The environmental impact of 
these products is largely speculative, these are the substances 
used by individuals for personal health or cosmetic reasons, and 
they enter the environment through individual human activity 
and as residues from manufacturing units. The toxic releases 
from the pharmaceutical industry include on-site discharge to the 
environment. This includes emissions to the air, discharges to 
bodies of water, releases at the facility to land. Varying 
concentrations of drugs found in water sources can have ill effect 
on the aquatic life and human health. Existing wastewater 
treatment facilities are inadequate and are not designed to 
remove them from the waste stream. Green Pharmacy aims at 
zero pharmaceutical waste in our environment.  Public health 
activities intended to protect individuals, groups and populations 
from environmental hazards, pharmaceutical contamination is 
very much essential. Now is the time to prevent further harm to 
living organisms and the environment as causation and 
mitigation are both in our hands.   
 
Index Terms- Ecopharmacology, Pharmaceutical and personal 
care products (PPCPs), Ecoshadow, Green chemistry, 
Environmental management system (EMS). 
 

I. INTRODUCTION 
he consistent increase in the use of potent pharmaceuticals is 
creating a corresponding increase in the amount of 

pharmaceutical waste generated. Proper pharmaceutical waste 
management is a highly complex new frontier in environmental 
management for health care facilities. Failure to comply with 
hazardous waste regulations by improperly managing and 
disposing of such waste can result in potentially serious 
violations and large penalties. The environmental impact of 
pharmaceuticals and personal care products (PPCPs) is largely 
speculative, these are substances used by individuals for personal 
health or cosmetic reasons. PPCPs have been detected in water 
bodies throughout the world [1].As they tend to dissolve 
relatively easily and don’t evaporate at normal temperatures, they 
often end up in soil and water bodies.  Most of the 
pharmaceuticals are often filtered ineffectively by waste water 
treatment plants. Pharmaceuticals may also be deposited in the 
environment through improper disposal, runoff from sludge, 

fertilizers, reclaimed waste water irrigation and leaky sewage [2] 

.The recent increase in awareness of environmental issues is 
creating an opportunity for sectors involved in health care—
pharmaceutical manufacturers, hospitals, individual physicians 
and all those involved in the health care system, law enforcement 
agencies, pharmacies, waste management agencies, consumers, 
environmental protection organizations, and governmental 
agencies to take action and reduce potential harm .  
. 
COMPOSITION OF   PPCPs:  
         Pharmaceuticals or prescription and over the counter 
medications made for human use or veterinary or agribusiness 
purposes are common PPCPs  found in the environment . 
         Antibiotics, sexual enhancement drugs, Veterinary drugs, 
Fragrances, Cosmetics, Sun-screen products are contained in this 
group [3]. 
 

II. ENVIRONMENTAL POLLUTION FROM   THE 
PHARMACEUTICAL FIRMS 

         a) Air Pollution - The release of gaseous fumes, dust, 
particulates from pharmaceutical firms to atmosphere is the 
reason for air pollution, 50 % of firm’s hazardous waste is 
wrongly handled, leading to spillage. 
         b) Water Pollution - Adverse functioning of Effluent 
treatment plants (ETP), lack of monitoring of these treatment 
plants by qualified personnel is leading to profuse water 
pollution, discharged to Common effluent treatment plants 
(CETP) with extra allowance. 
         c) Land /Soil Pollution – Seepage of chemicals, oils and 
lubricants causes’ non fertility to soil /lands. 
         d) Heat Stress - Uncontrolled work environment, high 
temperature, exothermic reactions, and use of solvents ultimately 
affects the environment.  
 

 
 

FIGURE 1: SOURCES OF PHARMACEUTICAL 
CONTAMINATION. 

T 
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III. ENTRY AND PRESENCE IN THE ENVIRONMENT  
         Pharmaceutical pollution is an emerging concern 
worldwide. The drugs that we take are not entirely absorbed by 
our bodies and are excreted without being fully metabolized. 
Drug components leach out and seep into groundwater and find 
their way into local wastewater treatment plants. Some persistent, 
bio accumulative and toxic substances pollute the air, land and 
both surface water and groundwater.  
         The pollutants have ill effect on human health too. In 
accordance with a report, researchers have found out that human 
cells fail to grow normally in the laboratory when exposed to 
trace concentrations of certain pharmaceuticals. Some drugs 
found in water have promoted antibiotic-resistant germs. When 
the bacteria are exposed to a drug, there are chances that bacteria 
will mutate in such a way that would render the drug ineffective. 
In India, according to a news source at Patancheru near 
Hyderabad , water samples from a stream have shown presence 
of 21 different drugs, which ranged in purpose from hypertension 
, heart disease, chronic liver ailments, depression , ulcers.  
          Some microbiologists believe that if antibiotic 
concentrations are higher than the Minimum inhibitory 
concentrations (MICS) of a species of pathogenic bacteria a 
selective pressure would be exerted and as a result, antibiotic 
resistance would be selectively promoted [4]. 
         Researchers have found that a class of antidepressants may 
be found in frogs and can significantly slow their development. 
Since some of these substances take a long time or cannot be 
degraded biologically, they make their way up the food chain. 
Antidepressants have caused lobsters to be more aggressive. 
Tadpoles have gone smaller by 40% in size when exposed to 
water from the treatment plant         
 

 
 

FIGURE 2: DISTURBANCE IN AQUATIC LIFE 
 
 SYNTHETIC HORMONES): 
          Some research studies suggest that concentration of ethinyl 
estradiol, an oestrogen used in oral contraceptive medications 
and one of the most commonly prescribed pharmaceuticals can 
cause endocrine disruption in aquatic and amphibian wild life 
like fishes, frogs, alligators and molluscs in concentrations as 
low as 1 ng/l which has been linked to increased vitallogenin 
production and structural change in their sex organs leading to 
feminization [5].     

CARDIO VASCULAR MEDICINES: 
         The Non selective beta blocking agent propanolol was 
found to cause a significant decrease in egg production in 
medaka Fish at a concentration close to that demonstrated in a 
sewage treatment plant. 
 
ANTIBIOTICS:  
         In India bacteria resistant to ciprofloxacin have been found 
downstream pharmaceutical plants and genes for multi resistance 
were found in drinking water. 
         The term Ecoshadow has been introduced to describe the 
ecological impact of antibiotics. Antibiotics with a wide 
spectrum that are  stable will have a greater impact on the 
bacterial flora (a long eco-shadow) than those with a narrow 
antibacterial spectrum which disintegrates more rapidly (a short 
ecoshadow)  
         The development of resistant bacteria in sewage plants is 
stimulated by high concentration of antibiotics (in plant sewage) 
  
ANTIDEPRESSANTS: 
         Fluoxetine (Serotonin reuptake inhibitor) 
         Fluoxetine has been shown to affect swimming activity in 
shell fish whether it is linked to a disturbance of serotonin 
function in the brain is still unknown. 
 

 
FIGURE 3: CHARACTERISTICS OF 
PHARMACEUTICAL POLLUTANTS 

 

IV. CASEREPORT 
PATANCHERU – HYDERABAD – A DEADLY 
COCKTAIL OF ANTIBIOTICS.   
         This area is an important hub for the world's production of 
bulk drugs and features a very large number of industries 
congregated in a limited area. The concentrations in the effluent 
from a treatment plant receiving wastewater from about 90 
manufacturing units were, for some pharmaceuticals, greater than 
those found in the blood of patients taking medicine. A study 
conducted in 1999 by four researchers from the National 
Geophysical Research Institute, Hyderabad, documented ex-
tensive groundwater pollution and over-exploitation of 
groundwater and called for reduction of effluent concentrations 
in wastewater released from individual industries and from 
combined effluent treatment plants in patancheru. A study 
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conducted by Greenpeace in 2004 recorded that the pollution 
contributes to respiratory disorders, cancers, reproductive prob-
lems, chronic depression, and congenital problems including 
mental retardation and physical abnormalities. A local doctor 
reported “very strange cases,” including a baby born without 
eyeballs. Villagers reported human morbidity, crop declines, and 
livestock deaths and attributed these impacts to local 
industrialization. The concentration of ciprofloxacin, which is a 
broad-spectrum antibiotic, was as high as 31 mg l−1 which is 
approximately one million times greater than the levels that are 
regularly found in treated municipal sewage effluents. The 
estimated total release of ciprofloxacin for 1 day was 44 kg, 
sufficient to treat everyone in a city with 44 000 inhabitants [6]. 
 

 
 
 

FIGURE 4: THE POLLUTED STREAM IN 
PATANCHERU, HYDERABAD. [8] 

 
 

 
 

FIGURE 5:  THE UNITED NATIONS WATER REPORT 
[7] 

 

V. DISCUSSION  
         There are different approaches for the reduction of 
pharmaceutical pollution in the environment. To attain green 
challenges for the pharmaceutical industry, green pharmacy has a 
vital role to play. This approach brings a difference to the 
existing setup. Green pharmacy would comprise green chemistry 
and green design of a pharmaceutical plant.  
 
GREEN CHEMISTRY: 
          “The design of chemical products and processes that are 
environment friendly to reduce negative impacts on human 
health and the environment.” is the basic principle involved in 
green chemistry. 
         Green chemistry looks at pollution prevention on the 
molecular scale and is an extremely important area of Chemistry. 
         The Green Chemistry program supports the invention of 
more environment friendly chemical processes which reduce or 
even eliminate the generation of hazardous substances.  
 
GREEN DESIGN:  
         Work place environment monitoring and ambience 
improvements with designed aspect Impact controls, Waste 
minimization by improving material consumptions and 
Organizations adapting to ISO-14001,Environmental 
management system(EMS) for continual improvement are the 
steps involved in green design of a pharmaceutical plant.   
         The ISO-14001 – Environmental management system 
(EMS) standard consists of five sections namely, 
         Environmental policy, planning, implementation and 
operations, checking and corrective action and management 
review.  
 

VI. CONCLUSION 
         As countries around the world continue to source  
pharmaceuticals from India, pharmaceutical pollution of water, 
air and land  will remain on a higher side due to lack of 
ecofriendly production measures.  Hence Green Pharmacy aims 
at zero waste and offers an opportunity for social action that will 
greatly benefit our environment at all levels of our society. 
Manufacturers should design drugs that are more ecologically 
sensitive and medicines that biodegrade more quickly and yield 
end products that are less harmful. To purchase drugs in small 
amounts, limiting expired medications, use medications with low 
environmental impact, disposal of unused or unwanted 
medications at take-back sites are the immediate measures to be 
taken .Hospitals should develop methods for proper disposal of 
waste. Pharmacies should serve as take-back sites for proper 
pharmaceutical disposal. They can have recycle bins, which 
allow consumers to bring their unused/expired medicines back 
whenever they shop. Our contribution towards safe and healthy 
environment by adopting Green Pharmacy can prove to be a 
powerful approach with a fast developing solution which has the 
potential to affect much of life on Earth.  
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Abstract- The school curriculum consists of formal, informal and 
non-formal dimensions. Secondary schools in Kenya, however, 
tend to emphasize formal curricular activities. Non-formal 
activities (NFA) are given less emphasis. Little was known 
regarding the contribution of non-formal curricular of science 
club activities (SCA) on students’ interest and achievement in 
Physics. In Vihiga County of Kenya, participation in SCA is poor 
with only 25 per cent rate of participation of schools. Yet 
students’ achievement in Physics in the County has been low 
with mean grade of D over the years 2006 to 2014. The purpose 
of this study was to determine the influence of SCA on 
secondary school students’ interest and achievement in Physics 
in Vihiga County. This study established scope of participation in 
science club activities (SCA), established students’ achievement 
in Physics, compared achievement and interest of participants 
and non-participants in SCA, and established teacher perceptions 
of SCA in secondary schools in Vihiga County. The study 
applied descriptive survey and correlational design. The target 
population was 1500 Form Four Physics students and 80 teachers 
of Physics. The sample size was 217 students and 60 Physics 
teachers from 114 schools. The schools were stratified and then 
sampled using simple random sampling technique. Instruments 
for data collections were Student Motivation Questionnaire 
(SMQ), Teacher Questionnaire (TQ), Science Patron Interview 
Schedule, and Physics Achievement Test (PAT). Results showed 
that generally performance of participants of science club 
activities (SCA) was better than for the non-participants. Further 
the study revealed that SCA contributed to student learning and 
achievement in Physics at secondary school. 
 
Index Terms- Science Club Activities (SCA), student interest 
and academic performance in Vihiga County Kenya 
 

I. INTRODUCTION 
cience is basically the foundation of technology innovations. 
Nations, including Kenya are striving to develop 

technologically and scientifically. The world is turning scientific 
and our lives depend on science. Physics education is 
fundamental for sustainable scientific and technological 
development in the contemporary society (EU, 2004). Besides 
the economic benefits of Physics, it equips the youth with basic 
skills of innovation, creativity and prepares them for careers in 

science and technology. Despite the benefits, much needs to be 
done to enrol many students to the subject in secondary schools. 
Developed countries experience decline in students’ interest in 
science, achievement and recruitment for students to science 
courses (EU, 2004).  
        Decline in student interest applies to all the science subjects 
from primary to secondary level but is pronounced more in 
Physics subject (Sjoberg & Schreiner 2005). The perceived lack 
of relevancy of science curriculum is one reason for adolescents’ 
low interest and lack of motivation to pursue science in higher 
education (Sjoberg & Schreiner, 2005). Becoming a scientist is 
less attractive career aspiration for young people in modern 
societies.  
        According to Onasanya and Omosewo (2011) Physics 
education is faced with problems which limit its impact in 
Nigeria and the rest of Africa. The researchers argue Physics is 
mostly perceived to be difficult by many students in school. A 
study by Owolabi (2004) revealed poor performance of Nigerian 
students in Physics at Ordinary Level. Factors cited to contribute 
to poor performance are lack of laboratory facilities, inability of 
Physics teachers to communicate ideas and inadequate learning 
facilities in schools against increase in enrolment of students in 
the subject.    
        In Kenya, Physics curricular challenges range from 
methodological issue, lack of personnel, to political, economic 
and cultural factors (Okere, 2000). Other critical issues that 
affect Physics curriculum implementation in Kenya include: the 
difficulty and abstractness of certain topics; mismatch between 
language of instruction and the commonly used language; 
shortage of appropriate books; pressure of examination-oriented 
curricular and lack of adequate and relevant Physics apparatus 
(Changeiywo, 2002). This affects delivery of Physics syllabus 
content and in turn leads to negative attitudes among learners and 
hence poor performance in national examinations.  
        The average national performance in Physics in Kenya lies 
between 20 per cent and 40 per cent (Akweya, Twoli,& Waweru 
2015, Wachanga, Changeiywo & Barchok, 2005). This 
performance is equivalent to two (2) or three (3) points on a 
twelve (12) point grading system used by the Kenya National 
Examination Council (KNEC). This dismal performance in 
Physics nationally prompted the Government of Kenya through 
the Ministry of Education Science and Technology (MoEST), 
with assistance of the Government of Japan through Japan 
International Co-operation Agency (JICA), to start a programme 
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for Strengthening of Mathematics and Science in Secondary 
School Education (SMASSE). The programme focuses on 
improving teaching methods among teachers and encourages 
hands-on activities for leaning (Changeiywo, 2000).  
        Previous, researches addressing the challenges of teaching 
and learning of Physics in secondary schools in Kenya have 
focused on classroom environment (Eshiwani, 1983, Mondoh, 
1999, Changeiywo, 2002, Ndirangu & Chege, 2002). Andrew 
(2006) observed students learn effectively through active 
learning methods such as project work, field trips and science 
club activities. In contrast, Okere (2000) who surveyed the status 
of Physics teaching and examinations in Kenyan secondary 
schools found that teachers hardly use field trips and project 
work in teaching. The findings revealed that teachers do not 
employ field trip strategy at all in their schools although many 
learning sites were available around the schools. 
        Performance in Physics is poor in most secondary schools in 
Vihiga County according to Western Provincial Director of 
Education statistics (2007) and Vihiga District Education officer 
statistics (2007). The statistics reveal that students who attempted 
Physics examinations at Kenya Certificate of Secondary 
Education (KCSE) score grade D and below. The statistics 
further show low enrolment in the subject. Still, research 
indicates students have negative attitude towards Physics and 
SCA are hardly evaluated in Continuous Assessment Tests 
(CATs), end-term examinations and KCSE examinations 
(Akweya et al 2015, Changeiywo, 2000). 
 

II. NON-FORMAL ACTIVITIES  AND ACADEMIC 
PERFORMANCE  

        Parental involvement, sports and music have all been found 
to influence children academic performance. The way children 
choose to spend free time affects their school performance. It is 
not simply traditional class instruction that impacts academic 
achievement. Literature indicates a positive correlation between 
student achievement and engagement in non-formal curricular 
activities of field trips, clubs and science competitions. A study 
by American Institutes for Research (2005) which examined the 
effects of outdoor education on the youth in Califonia showed 
positive impact. The results showed that 225 students involved in 
out of class activities experienced an average 27 per cent gain in 
science scores as measured by pre and post test scores of the 
experiment. The performance on the two tests revealed a gain for 
the length of the study with no significant loss in the score after 
ten weeks. Another research revealed that regardless of students’ 
background and prior achievement, various parenting, 
volunteering, and home learning activities positively influenced 
students grades (Simon, 2001). In a study on effects of fieldwork 
on student achievement and motivation in science education, 
Andrew (2006), found after one semester with seven fieldwork 
experiences the general  population of students experienced a 
significant seven percent increase in achievement from the 
pretest to posttest results. Fieldwork increased student 
achievement because the students observed science and its 
applications in the real natural world (Braund & Reiss, 2006).  
Adeyemo (2010) in a study looked at the relationship between 
students’ participation in school based non-formal activities and 
their achievement in Physics in Lagos State of Nigeria. He 

analyzed data from a survey of two hundred students of senior 
secondary III Physics students. The research investigated non-
formal activities of sports, debating, school clubs, music, dance 
and other related social activities. Result showed, participating in 
non-formal activities influenced student achievement in Physics 
and non-participation in the activities lead to poor academic 
achievement. Adeyemo further noted other than academic 
achievement, non-formal activities taught students real life skills 
of leadership, cooperation, social negotiation and reduced drug 
and a alcohol use among students.  
        The primary aim of providing science club activities (SCA) 
in secondary schools in Kenya is to motivate students and 
promote the value of Physics in the society (KIE, 2006). The 
SCA require: costly materials for certain projects to be 
accomplished, teacher effort, expensive travel bills for hiring and 
fuelling buses and accommodation of teachers and students and 
in case they travel to far places.  
        Studies discussed above are about the effect of fieldwork 
and other outdoor teaching activities and indicate there is 
positive correlation between non-formal activities and students’ 
achievement and interest. A study by Adeyemo (2010) focused 
on Physics subject in Nigeria while the rest are experimental and 
originate from the developed countries. However, Adeyemo’s 
study did not focus on specific non-formal science activities and 
used a sample from three secondary schools. This study therefore 
focused on non-formal activities of SCA in co-operated in Kenya 
secondary education to improve learning of science subjects and 
used a larger population of students. 
 

III. METHODOLOGY 
        This study involved a sample of 217 students drawn from 20 
secondary schools and 148 were male and 69 female based on 
Yamane (1968) formula for calculation of sample size. The 
participants were selected at form four (4) level of the secondary 
school in Vihiga County. The research employed a non-
experimental correlational design which observed behaviour in 
naturally setting without manipulating the independent variable. 
Correlational analysis was applied to establish relationships 
between independent and dependent variables of the study. The 
design allowed for drawing of more than one sample from the 
population at a time and carrying out an in-depth study of 
variables (Mutuku, Mutiso & Mbatha, 2007). It enabled the 
researcher to describe the characteristics of population and make 
a prediction about the populations. To arrive at a unified view of 
different opinions held by students and teachers on Science Club 
activities (SCA) the design was ideal.  
        This study investigated at the influence of Science Club 
Activities (SCA) on secondary school students’ on Physics 
achievement Test (PAT). Interest and motivation towards 
Physics in this study was operationalized as the score from 7 to 
35 on Student Motivation Questionnaire (SMQ) with 35 
signifying higher interest or motivation. Students’ achievement 
in Physics in this study was operationalized as the mark from 0 to 
60 on Physics Achievement Test (PAT) with 60 signifying 
highest achievement in Physics 
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IV. RESULTS AND INTERPRETATION 
Participants of Science Club Activities (SCA) by gender  
 
Table 1: Gender and percentage participation in science club 

activities (SCA) 
 

Gender Science Club Activities Membership 
Number Percentage % 

Female 69 33 
Male 148 64 
Total 217 100 

 
        Table 1 indicates that a majority of students in the study 
were male at 64% while female were 33%. This confirmed 
enrolment in science club activities is skewed towards male 
students in secondary school. This is unsurprising considering 
the government’s unrelenting efforts to ensure equity and 
equality in science and technology. The low enrolment of girls in 
SCA agreed with a study on determinants of girls low enrolment 
in Physics in Secondary in Kajiado North Sub- County, Kenya 
by ( Mwangi, Gongera & Thinguri , 2013).  The study revealed 
an alarming low number of girls enrolled in physics in the Sub-
county as compared to enrolment in Biology and Chemistry 
which had large numbers of students. 

 
Table 2: Gender, teaching experience, number per category 

and percentage of teachers 
 

Gender Number Teaching 
Experience 

Number 
(N) 

Percentage 

Male        48 0 – 4 yrs 10 19% 
Female       5 4 – 10 yrs 28 49% 
  10 – 20 yrs 15 28% 
  20 or more 2 4% 

 
        Majority of teachers in the study were male at 91 percent 
while 10 percent were female. This  further confirmed Physics is 
a subject dominated by male in Vihiga County. More than 80 
percent of the teachers had more than four years of teaching 
experience and about 5 percent had worked for more than twenty 
years. This indicated teachers sampled had been in the profession 
long enough and had expertise to explain the values of SCA in 
learning and teaching of Physics.  
 
Science Club Activities (SCA) and Physics teaching  
 

 
Table 3:  Analysis of teachers reasons for involving students in SCA 

 
Statement SD D U A SA 

The SCA improve students’ interest and motivation to learn 
Physics 

0% 2% 4% 38% 57% 

The SCA inspire students to chose Physics careers in future  0% 0% 6% 38% 57% 

The SCA improve students’ perception about the role of Physics 
and scientists in the society  

0% 0% 13% 34% 53% 

The SCA broaden students’ view of Physics concepts and 
principles 

0% 4% 13% 34% 49% 

The SCA are relevant to class work, 4% 2% 4% 59% 32% 

The SCA are teaching tools, 2% 6% 6% 55% 32% 

The SCA enable students to travel to far places 28% 34% 13% 17% 8% 

The SCA enable students to compete for certificates and prizes 30% 45% 13% 8% 4% 

The SCA keep students busy in school 26% 51% 4% 11% 8% 

 
        From Table 3, nearly 90 percent of the teacher indicated that 
SCA improved students’ interest and motivation to learn Physics 
while six percent did not agree. This indicated a majority of 
teachers highly regard SCA as materials for teaching Physics in 
schools. Over 95 percent of the teachers agreed that SCA 
inspired learner’s career choices while 85 percent indicated the 
activities improved students’ perception about the role of Physics 
and scientists in the society. This could be attributed to the fact 
that the SCA enabled students engage in what Physicists do and 
in turn inspired students to join Physics careers after school.  

        Table 3, further shows more than 80 percent of the teachers 
observed SCA broaden students’ view of Physics concepts and 
principles. Equally over eighty percent of the teachers agreed 
SCA are relevant to class work and are teaching tools. The SCA 
were also highly rated by the teachers to provide link between 
classroom theoretical approaches and practical approach used in 
the industry. Table 3, still reveals that more than seventy five 
percent of the teachers disagreed students participated in SCA as 
away to travel to far places, to compete for trophies and 
certificates as well as keep students busy in school. The teachers’ 
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position indicated though travel and competitions are part of 
SCA the overriding goal of the activities is learning.  
 
Teacher Interview  
        Science Club Patrons interviewed indicated that science 
club activities (SCA):  
        -Stimulated individual input in science and prompted 
greater motivation and interest, 
        -Learners obtained feedback from multiple perspectives on 
science concepts during discussions. 
        -Offered opportunity for peer instruction and lead to 
formation of groups which worked on science congress 
competition projects. 
        -Provided forum to provoke controversy and debate on 
science issues and occasionally informed conclusions across all 
secondary school levels. 
        -Encouraged problem solving by using actual incidents that 
involve real situations. 
        -By designing and developing projects, students developed 
critical thinking skills and discover scientific concepts. 
        The results are supported by Bashir and Hussain (2012) who 
found that non-formal science in general influence student 
learning and performance. Also, in support is a study by Eastwell 
and Rennie (2002) who found a strong positive relationship 
between students’ interest and their motivation with participation 
in non-formal activities. The researchers noted, students who 
participated in non-formal activities had high awareness and 
value of scientists and science to the society. Oriachi (2009) 
concurred with a study in Nigeria which found that students’ 
motivation had a high positive correlation with academic 
performance and is necessary for better output in academic 
pursuit. In a similar study, Awodun, Oni & Aladejana (2014) 
revealed that students’ attitude and interest in Physics is a better 
predictor of students’ performance in Physics. However, 
Awodun etal(2014) noted student gender had no influence on 
students academic performance (is a poor predictor).  By 

promoting interest and motivation towards Physics, achievement 
can be realized in Physics (Mbugua, Kibet, Muthaa & Nkonke, 
2012).  
        The teachers’ views that SCA prompt motivation and 
interest in learners are consistent with those of (Ng and Nguyen, 
2006). The researchers found that SCA and real life contexts 
make Physics more relevant and improve students’ 
conceptualization and understanding of phenomena.      
 
Achievement students’ in Physics Achievement Test (PAT) 
        Table 4 represents participants and non-participants of SCA 
had equal performance on Physics Achievement Test (PAT). The 
average score on PAT was thirty (30) marks. The results reveal 
that performance on PAT was below average for all the students 
sampled for the study. 
 
Table 4: Achievement of participants and non-participant on 

Physics Achievement (PAT) 
NFA Variable Participants Non-participants 
Science Club Number 148 69 

Mean 18.82 18.20 
Median 18.50 18.50 

        From the Table 4, it can be noted that participants of SCA 
were twice non-participants but still registered a slightly higher 
mean score on PAT of 18.52 as compared to 18.20 for non-
participants. The median for participants of SCA was equal that 
of non-participants. The study revealed that overall performance 
was below average on PAT, however, participants of science 
club activities slightly out performed non-participants. It can be 
inferred that increased exposure of students to SCA could 
translate to improved academic performance.  
        Table 5 below displays analysis of interest statements and 
corresponding means and medians for participants and non-
participants. 
 

 
Table 5: Analysis of perception of Participants and Non-participants about usefulness of SCA 

 
          Statement                                                                          Participants Non-participants 

Mean Median Mean Median 
Science club activities have helped me to improve my marks in 
Physics                                       

4.16 4.00 2.72 3.00 

Class work has helped me to improve my marks in Physics                                                    4.52 5.00 4.58 5.00 

Science club has improved my interest to learn Physics                                                     4.27 4.00 2.91 3.00 

Class work has improved my interest to learn Physics 
                                               

4.31 4.00 4.53 5.00 

I like Physics when we learn in class                                        3.88 4.00 4.17 4.00 
I like Physics when I participate in science club         4.07 4.00 3.01 3.00 
I feel like a Physicist when I participate in science club activities                                                                                                                                                                            4.37 5.00 3.06 3.00 

 I feel like a Physicist when I learn Physics in the classroom or 
laboratory                

4.09 4.00 4.39 5.00 

I understand the nature of Physics by participating in science 
club(how Physics and Physics)             

3.97 4.00 3.04 3.00 
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I understand the nature of Physics by doing class work(how Physics 
and Physicist work)                                

3.85 4.00 4.22 4.00 

 All Physics lessons should incorporate more classroom work                                                      3.06 3.00 3.65 4.00 

All Physics lessons should incorporate more science club activities.                                          3.66 4.00 3.17 3.00 
I am more likely to hand in Physics assignments when they involve 
science club activities           

3.47 4.00 3.03 3.00 

I am more likely to hand in Physics assignments when they are 
assigned in the classroom.                   

3.78 4.00 4.01 4.00 

 
        Table 5 shows participants of SCA had highest mean of 
4.16 on the statement SCA- has helped me to improve my marks 
in Physics while the non-participants had a lower mean of 2.72. 
Table 5, shows non-participants of SCA had highest mean of 
4.58  on the statement-class work helped me to improve my 
marks in Physics, however, the participants of SCA recorded a 
slightly lower mean of 4.53 on the same statement. This suggests 
that though SCA are occasionally undertaken in school, 
participants rated them as contributing to their marks in Physics 
as well. Table 5, further revealed that participants of SCA highly 

rated club activities as influencing their interest in the subject at 
mean of 4.27 as compared to non-participants with mean of 2.91. 
Both the participants and non-participants had higher means of 
4.31 and 4.53 respectively on the statement-class work improved 
interest to learn Physics. This generally indicates that SCA 
contribute to Physics teaching and learning just as class work and 
laboratory which are convectional approaches for teaching 
Physics in school. 
 

 
Table 6: Analysis of correlation between PAT and SMQ for Participants and Non-participants on PAT and SMQ 

  
Variable Participants Non-participants 

PAT-Participants SMQ-Participants PAT-non participants SMQ-non participants 
Number 148 148 69 69 
Mean 18.54 53.89 18.12 48.76 
StdDev 7.44 6.96 7.45 9.04 
PAT-participants 1 .462*   
SMQ-participants .462* 1   
PAT-non participants   1 .379* 
SMQ-non participants   .379* 1 

*Correlation is significant at the 0.05 level (1-tailed). 
 
        Scores on PAT and SMQ for participants (148) and non-
participants (69) were used to run a Pearson moment correlation. 
Table 6 shows that participants had higher mean score on Student 
Motivation Questionnaire (M = 53.89) than that of non-
participants which stood at (M = 48.76). Though participants and 
non-participants mean scores PAT were almost the same, the 
participants mean 18.544 was higher than that of non-participants 
by positive of 0.421 which is significant. The highest variation in 
mean was recorded for non-participants on SMQ scores 
(M=48.76, SD = 9.0436) and the least variation was recorded for 
participants on SMQ scores (M=53.893, SD = 6.960). Overall, it 
is observed that the participants of SCA out performed non-
participants on both instruments (M= 18.544, SD = 7.437; M = 
53.893, SD = 6.960).  Furthermore, Pearson correlation 
coefficient for participants (r(160) = .462, p<.05) and non-
participants (r(66) =.379) reveal that PAT performance is 
positively influenced by involvement in science club activities 
(SCA). This therefore signifies that student interest in science 
club Activities (SCA) positively influence performance in 
Physics subject 
        These results corroborate with Adeyemo (2010) who 
observed that school based non-formal activities have significant 
influence on students’ achievement in Physics. According to the 
researcher non-formal activities provide varied opportunities for 

learning, teaching, social interaction, physical and cognitive 
development of learners. Thus every child in school should be 
given a chance to participate in at least one non formal activity 
that suits his or her personal interest. The findings also agree 
with Marsh and Kleitiman (2002) who noted that students who 
participate in non-formal activities achieve better than non-
participants. The researcher observed that non-formal activities 
have proven benefits in building and strengthening academic 
achievement, regardless of their relation to academic subjects. 
Further the results concurred with (Moriana, Alos, 
Alcala,Pino,Herruzo & Ruiz, 2006) who found that students 
involved in activities outside the school day had better  academic 
performance, especially for those who participated in study 
related activities.  
 

V. CONCLUSION  
        Based on the finding, it can be concluded that science club 
activities (SCA) effectively and supplement convectional 
teaching methods of teaching Physics in secondary schools. The 
results showed that participants of the science club activities 
(SCA) slightly outperformed non-participants on Physics 
Achievement Test (PAT). The efficacy of science club activities 
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(SCA) can be attributed to the fact they encouraged direct 
interaction between students on concepts of interest and hence 
allow multiple approaches to learning. The learning emanates 
from discussion, research, presentations and open inquiry which 
are practiced by learners and are active methods or child centre 
approaches to learning. Science club activities (SCA) also 
provided learners with room of interpersonal communication and 
collaboration skills as they are exposed learners to team-based 
problem solving especially when working on science congress 
projects. 
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Abstract- The study was conducted to evaluate the effect of 
vermicompost and organic fertilizers on growth and yield of 
tomato plants. Various growth and yield parameters like mean 
Percentage of seed germination and seedling length plant height, 
yield/plant, marketable yield/plant, mean leaf number, total plant 
biomass were recorded for each treatment. Almost all the growth, 
yield and quality parameters increased significantly as compared 
to control, though the increase within the treatments was not 
found to be significant. Vermicompost is produced by 
vermicomposting of organic material through interactions 
between earthworm and microorganisms.  The present study 
suggested that vermicompost is more favorable for vigorous 
production of tomatoes. The vermicompost can be economically 
and environmentally suitable and also maintenance of soil 
environment. The continued use of chemical fertilizers causes 
health and environmental hazards such as ground and surface 
water pollution by nitrate leaching. Compost refers to organic 
constituents, usually wastes, that have been mixed, piled, and 
moistened and undergo thermophilic decomposition that alters or 
decomposes the original organic materials. 
 
Index Terms- Vermicompost, Growth, yield, Tomato, Cattle 
dung 
 

I. INTRODUCTION 
ncreasing population in most of the Asian countries, the major 
challenge facing the mankind during the beginning of the new 

millennium is to provide food substance for all the people of this 
continent. With per capita land areas decreasing consistently, 
various measures are being adopted to increase the agricultural 
production from these shrinking resources to meet the emergent 
demand of escalating population. However, sustaining the food 
production from these decreasing land areas depends largely on 
one factor, maintenance of soil health at high levels for 
encouraging good growth of plants. The recent trend of 
consistently reducing the use of efficiency of mineral fertilizers 
under high productive systems associated with the problems of 
gradual deterioration of soil health and consequently, the 
productivity of the arable soils of this continent. It has been 
appreciated that mineral fertilizers can only supply plant 
nutrients to the soils but they cannot take care of other physical, 
chemical and biological attributes of soil health (Chattopadhyay, 
2005). 
       In today's era, heavy doses of chemical fertilizers and 
pesticides are being used by the farmers to get a better yield of 
various field crops. These chemical fertilizers and pesticides 
decreased soil fertility and cause health problems to the 

consumers. Due to adverse effects of chemical fertilizers, interest 
has been stimulated for the use of organic manures (Follet et 
al.,1981). The green revolution in India promoted the 
indiscriminate use of chemical fertilizer and pesticides to obtain 
a better crop yield. In course of time, the tropicalsoil after 
receiving such chemicals turned unproductive due to lack of 
proper amendments of organic matters (Kale, 1995). The best 
alternative of the present day's environmental desperation is to 
make proper use of the available unutilized organic 
biodegradable wastes in order to convert them in to compost 
within a short period (Edwards, 1998). 
       The integration of vermicompost with inorganic fertilizers 
tended to increase the yield of crops viz- potato, rape seed, 
mulberry and marigold over other traditional composts. The 
application of vermicompost rendered better performance in 
respect of all round growth of mulberry plants in the lateritic soil 
of South West Bengal (Chakraborty et al., 2008). The nutrient 
level, especially the macro or micro-nutrients were found to be 
always higher than the compost derived from other methods 
(Kale, 1998). One of the unique features of vermicompost is that 
during the process of conversion of various organic wastes by 
earthworms, many of the nutrients are changed to their available 
forms in order to make them easily utilizable by 
plants.Therefore, vermicomposts have higher level ofavailable 
nutrients like nitrate or ammonium nitrogen, exchangeable 
phosphorous and soluble potassium, calciumand magnesium 
derived from the wastes (Buchanan et al., 1988).  
       The present work has been under take to evaluate 
comparative efficacies of vermicompost developed by 
indigenous method on tomato plants. The objective of this work 
is to evaluate the impact of vermicompost and organic manures 
on tomato plant height, number of leaves, length and breadth, 
weight of fruits, number of fruits. 
 

II. MATERIALS AND METHODS 
Preparation of vermicompost 
       Leaf litter was collected periodically from the Coimbatore 
and kept in large plastic container. The collected leaf litter was 
sun dried, cut into small pieces of 4 to 5 cm length and kept 
ready for composting. Compost mixture was prepared in the ratio 
of 1:1 (w/w) of lead and cow dung (13kg) in round plastic 
container, sprinkled with water to maintain moisture content and 
was allowed for pre-digestion. Pre-digestion of consort mixture 
was done for 21 days with regular mixing and turning of the 
mixture for pre-decomposition by the microbes. On 21 day of 
pre-digestion, the weight of the predigested compost mixture was 
noted.  

I 
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       After 21 days of pre-digestion, 10 kg of predigested mixture 
was transferred to the plastic container and 100 clitellate adult 
(45 days old).Sample of the epigenic earthworms, Eudrilus 
eugeniae (kinberg) were obtained from Tamil Nadu Agriculture 
University, Coimbatore, Tamil Nadu and maintained under 
laboratory conditions. The acclimatized earthworms were used 
for periodical vermicomposting of leaf litter collected from the 
college campus. 
       Eudrilus eugeniae (total biomass of 520 Gms) were 
introduced into each container containing the predigested 
mixture. Vermicomposting was allowed for 90 days with regular 
sprinkling of water to maintain the moisture content (65-70% 
RH) in the mixture. At the end of 90 days of vermicomposting, 
the vermicompost from the container were spread separately on a 
polythene sheet. From the vermicompost adult worms and young 
ones were handpicked and isolated. The vermicompost thus 
obtained by composting leaf litter was dried and for cultivation 
of plants. 
Experimental set up  
       The polythene bag culture was conducted to analyze the 
effect of organic manure and vermicompost on the germination, 
growth parameters, chlorophyll content biochemical parameters, 
yield parameters. Two types of fertilizers vermicompost and 
organic manure were used for the study. The seeds of tomato 
were procured from the Department of Vegetable Crops, 
Horticultural College & Research institute, Tamil Nadu 
Agricultural University, Coimbatore. The dosage of manure used 
(5g/kg) was as per the recommendations of TNAU, Coimbatore.  
Treatment set ups under polythene bag culture 
       Thick polythene bag of 4kg capacity (25cm X 22cm) were 
individually filled with growth medium containing soil along 
with supplemented substrate for different treatments. 
The treatment details are as below 

• T1-control soil  
• T2-organic manure  
• T3-vermicompost 
• Control-4 kg of garden soil only (control). (Plat 1) 

Organic manure 
• 25% (3kg soil +1kg organic manure).  
• 50 % (2 kg soil +2kg organic manure). 
• 75 % (1 kg soil +3kg organic manure). 
• 100%(4 kg organic manure). (Plat-2) 

Vermicompost 
• 25 % (3kg soil +1kg vermicompost) 
• 50 % (2 kg soil +2kg vermicompost) 
• 75 % (1 kg soil+3kg vermicompost) 
• 100% (4kg vermicompost). (Plat-3) 

Seed Sowing and Maintenance of Experimental set up 
       Under the polythene bag culture ten seeds of tomato 
(Lycopersicum esculentum) hybrid Var. (CoTH2) were sown 
with equal spacing between the seeds at uniform depth of 3cm in 
each treatment bags individually after moistening the soil and ten 
replications were maintained. The culture medium in bags were 
watered regularly twice (in the morning and evening) and kept in 
sunlight. Care was taken to avoid damage to the treatment set ups 
 
Observation of Germination of Seed 

       The day sowing was taken as the first day and the treatment 
set up were observed for germination in the morning every day. 
The total number of seeds   germinated on each day was counted 
and recorded. In addition the germination percentage and 
seedling length were observed for 30 days old seedlings. 
Calculation of Germination Percentage  
       At the of 30 days after sowing the number of normal 
seedling germinated were counted and expressed in percentage. 
The germination percentage was calculated by using the formula 
outlined by IST (1995). 

 
Measurement of Length of the Seedling 
       At the end of the 30 days after sowing, the length of seedling 
was measured and the average length was calculated and 
represented in cm. 
Measurement of Shoot Length 
       The length of the shoot from the base to the tip of the shoot 
was measured using the centimeter scale and the mean length 
was expressed in cm. 
Measurement of Root Length 
       The root length of the root was measured from the root collar 
region to the tip of the root using the centimeter scale and mean 
length was expressed in cm.  
       Number of Leaves The total number of leaves in the plants 
were counted and recorded.  Measurement of Lead Area  
       The leaf area yes carried out by following the method of 
Ambasht (1988). The lead was measured using the following 
formula 
                              Actual area =L x B x K 

• L- Length of the leaf 
• B- Breadth of the leaf 
• K- Constant factor (0.9 for narrow leaves and 

0.6for broad leaves). 
• Leaf area was expressed in cm.  

Number of Fruits 
       The total number of fruits per plant from each treatment was 
counted and recorded. 
Weighing of Fruits 
       The fruits obtained from each treatment per plant were 
weighed and recorded. 
Statistical analysis 
       Data were subjected to one way analysis of variance 
(ANOVA) Duncan's multiple ranged test using sigmostat 
software to identify the homogeneous type of the data sets among 
different treatments for different plant parameters in different 
treatments. 
 

III. RESULTS 
       A study have been carried out to analyse the effect 
of organic manure and vermicompost on vegetable crop Tomato 
(Lycopersicum esculentum). The percentage of seed germination,  
seedling length,  growth parameters  like shoot length,  root 
length,  number of leaves per plant,  leaf area, yield parameter  
like number of fruits per plant and weight of fruits. The data are 
presented in Tables (1-11) and the same are shown in Figures (1-
11). 
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Percentage of germination of seeds 
       Tomato   (Lycopersicum esculentum) seeds grown in control 
soil recorded the percentage of germination as 73.50. In soil 
amended with organic manure as 79.38 (25%), 83.45 (50%), 
89.35 (75%) and 90.10 (100%). In soil amended with 

vermicompost the highest percentage of germination was 
observed as 83.45 (25%), 91.35 (50%), 97.00 (75%) and 99.80 
(100%).The values are significant at 5% level. 
 
 

 
Table  4. Influence of organic manure and vermicompost on the percentage of germination of tomato (Lycopersicum 

esculentum) 
 

 
Treatment 

 
Organic manure 

 
Vermicompost 

 
Control soil 

 
73.50±1.91 

 
73.50±1.67 

 
25% 

 
79.38±1.85 

 
83.45±1.37 

 
50% 

 
83.45±1.34 

 
91.35±1.23 

 
75% 

 
89.35±1.09 

 
97.00±1.02 

 
100% 

 
90.10±0.86 

 
99.80±0.58 

 
LSD 5% 

 
3.47 

 
2.89 

 
Values are mean ± SD of three replicates  
Means followed by a common superscript are not significant at 5% level by using DMRT 
 

Figure  4. Influence of organic manure and vermicompost on the percentage of germination of tomato (Lycopersicum 
esculentum) 

 

 
 
Seedling length   
       A perusal of table-5 and Figure-5 also revealed that the 
seedling length of tomato (Lycopersicum esculentum) was found 
to be 9.34 cm in control soil. Plants grown in organic manure 

amended soil recorded as 9.98cm (25%), 11.02 (50%),   13.12 
(75%) and 15.67cm (100%).Where as that of plant grown in 
vermicompost amended soil was noted to be 13.17cm (25%),  
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15.38cm (50%),  17.35cm (75%)  and 19.73cm (100%). The values are significant at 5% level. 
 
Table  5. Influence of organic manure and vermicompost on the Seedling length (cm) of tomato (Lycopersicum esculentum) in 

30 days. 
 

 
Treatment 

 
Organic manure 

 
Vermicompost 

 
Control soil 

 
9.34±0.025 

 
9.34±0.025 

 
25% 

 
9.98±0.028 

 
13.17±0.036 

 
50% 

 
11.02±0.034 

 
15.38±0.056 

 
75% 

 
13.12±0.065 

 
17.35±0.079 

 
100% 

 
15.67±0.074 

 
19.73±0.098 

 
LSD 5% 

 
1.86 

 
2.54 

 
Values are mean ± SD of three replicates  
Means followed by a common superscript are not significant at 5% level by using DMRT 

 
Figure 5. Influence of organic manure and vermicompost on the Seedling length (cm) of tomato (Lycopersicum esculentum) in 

30 days 

 
 
Growth parameters of tomato (Lycopersicum esculentum)  
       Growth parameters like the shoot length, root length, number 
of leaves leaf area and fresh biomass of tomato (Lycopersicum 
esculentum) plants grown in control soil and amended soils are 
given in Tables 6-11 and Figures 6-11. 
Shoot length  
       It could be observed that tomato (Lycopersicum esculentum) 
showed unequivocal differences in the shoot length of plants 
grown in garden soil (control soil) for 90 days in control and 

amended soils. In control soil, the shoot length of plants recorded 
was 27.35cm, where as that of plants grown in organic manure 
amended soil was only 28.38cm (25%), 33.78cm (50%), 
43.48cm (75%) and 53.63cm (100%). On the other hand tomato 
plants grown in vermicompost amended soil recorded as 
30.35cm (25%), 47.48cm (50%), 54.68cm (75%) and 62.78cm 
(100%). The highest shoot length was found to be recorded in 
plants grown in vermicompost. The values are significant at 5% 
level. 
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Table  6. Influence of organic manure and vermicompost on the Shoot length (cm) of tomato (Lycopersicum esculentum) in 90 
days. 

 
 
Treatment 

 
Organic manure 

 
Vermicompost 

 
Control soil 

 
27.35±0.85 

 
27.35±0.85 

 
25% 

 
28.38±1.35 

 
30.35±1.39 

 
50% 

 
33.78±1.47 

 
47.48±1.48 

 
75% 

 
43.48±1.59 

 
54.68±1.67 

 
100% 

 
53.63±1.82 

 
62.78±1.98 

 
LSD 5% 

 
2.38 

 
2.89 

 
Values are mean ± SD of three replicates  
Means followed by a common superscript are not significant at 5% level by using DMRT 
 

Figure  6. Influence of organic manure and vermicompost on the Shoot length (cm) of tomato (Lycopersicum esculentum) in 
90 days. 

 

 
 
Root length 
       Tomato (Lycopersicum esculentum) plants grown in garden 
soil for 90 days the recorded root length in control soil was 4.74 
cm. In amended soils (organic manure and vermicompost) the 

root length was 4.93cm (25%), 6.38cm (50%), 7.82cm (75%), 
9.83cm (100%) and 5.13cm (25%), 7.83cm (50%), 10.13cm 
(75%), 14.13cm (100%) respectively. The values are significant 
at 5% level. 
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Table  7. Influence of organic manure and vermicompost on the Root length (cm) of tomato (Lycopersicum esculentum) in 90 
days. 

 
 
Treatment 

 
Organic manure 

 
Vermicompost 

 
Control soil 

 
4.74±0.23 

 
4.47±0.23 

 
25% 

 
4.93±0.31 

 
5.13±0.38 

 
50% 

 
6.38±0.39 

 
7.83±0.48 

 
75% 

 
7.82±0.59 

 
10.13±0.79 

 
100% 

 
9.83±0.78 

 
14.13±1.03 

 
LSD 5%  

 
1.89 

 
2.05 

 
Values are mean ± SD of three replicates  
Means followed by a common superscript are not significant at 5% level by using DMRT 
 
Figure  7. Influence of organic manure and vermicompost on the Root length (cm) of tomato (Lycopersicum esculentum) in 90 

days. 
 

 
 
Number of leaves per plant 
       A perusal of Table - 8 and Figure - 8 revealed that the mean 
number of leaves per plant was found to be different in tomato 
(Lycopersicum esculentum) plants grown in control soil and 
amended soils. Plants grown in control soil recorded the mean 
number of leaves per plants as 32.50. Whereas of plants grown in 

organic manure amended soil was only 47.00 (25%),   68.62 
(50%),   70.55 (75%) and  79.47 (100%). On the other hand 
tomato plants grown in vermicompost amended soil recorded as 
53.00 (25%),   77.32 (50%),   82.41 (75%)   and 111.2 (100%). 
The values are significant at 5% level. 
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Table  8. Influence of organic manure and vermicompost on the number of leaves per plant of tomato (Lycopersicum 
esculentum) in 90 days 

 
 
Treatment 

 
Organic manure 

 
Vermicompost 

 
Control soil 

 
32.50±0.72 

 
32.50±0.72 

 
25% 

 
47.00±0.56 

 
53.00±0.86 

 
50% 

 
68.62±0.83 

 
77.32±0.91 

 
75% 

 
70.55±0.89 

 
82.41±0.98 

 
100% 

 
79.47±0.94 

 
111.2±1.04 

 
LSD 5% 

 
1.98 
 

 
2.02 

 
Values are mean ± SD of three replicates  
Means followed by a common superscript are not significant at 5% level by using DMRT 

 
Figure  8. Influence of organic manure and vermicompost on the number of leaves per plant of tomato (Lycopersicum 

esculentum) in 90 days 
 

 
 

Average leaf area  
       The average leaf area of tomato (Lycopersicum esculentum) 
plants was 9.38 cm in plants grown in control soil. The plants 
grown in soil amended with organic manure it was 12.34 cm 

(25%), 17.38 cm (50%), 21.47 cm (75%) and 25.48 cm (100%). 
In vermicompost treated plants the average leaf area was 
14.38cm (25%), 19.54cm (50%),   28.39cm (75%) and 39.48cm 
(100%).The values are significant at 5% level. 

 
 
 
 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 1, January 2016      102 
ISSN 2250-3153   

www.ijsrp.org 

Table  9. Influence of organic manure and vermicompost on average leaf area of tomato (Lycopersicum esculentum) in 90 
days. 

 
 
Treatment 

 
Organic manure 

 
Vermicompost 

 
Control soil 

 
9.38±0.38 

 
9.38±0.38 
 

 
25% 

 
12.34±0.49 

 
14.38±0.59 

 
50% 

 
17.38±0.68 

 
19.54±0.96 

 
75% 

 
21.47±0.84 

 
28.39±0.99 

 
100% 

 
25.48±0.93 

 
39.48±1.05 

 
LSD 5% 

 
1.87 

 
1.95 

 
Values are mean ± SD of three replicates  
Means followed by a common superscript are not significant at 5% level by using DMRT 

 
Figure  9. Influence of organic manure and vermicompost on average leaf area of tomato (Lycopersicum esculentum) in 90 

days. 
 

 
 

Number of fruits per plant 
       A perusal of Table -10 and figure -10 shows the mean 
number of fruits per plants recorded in tomato (Lycopersicum 
esculentum) plants grown in control and amended soil for 90 
days. It could be observed that the tomato (Lycopersicum 
esculentum) plants showed unequivocal differences in the mean 
number of fruits per plants grown in control amended soils. In 
control soil, the mean number of fruits per plants was 5.54 gms 

where as the plants grown in organic manure amended soil was 
only 7.79 (25%), 10.43 (50%), 16.47 (75%) and 19.43 (100%). 
On the other hand plants grown in vermicompost amended soil it 
has recorded as 9.48 (25%), 13.84 (50%), 18.73 (75%) and 22.38 
(100%). The maximum mean number of fruits per plants was 
recorded in plants grown in vermicompost.  The values are 
significant at 5% level. 
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Table  10. Influence of organic manure and vermicompost on the number of fruits per plant of tomato (Lycopersicum 
esculentum) in 90 days 

 
 
Treatment 

 
Organic manure 

 
Vermicompost 

 
Control soil 

 
5.54±0.79 

 
5.54±0.79 

 
25% 

 
7.79±0.98 

 
9.48±0.93 

 
50% 

 
10.43±0.98 

 
13.84±0.94 

 
75% 

 
16.47±1.02 

 
18.73±1.08 

 
100% 

 
19.43±1.04 

 
22.38±1.13 

 
LSD 5% 

 
1.32 
 

 
1.98 

 
Values are mean ± SD of three replicates  
Means followed by a common superscript are not significant at 5% level by using DMRT 

 
Figure  10. Influence of organic manure and vermicompost on the number of fruits per plant of tomato (Lycopersicum 

esculentum) in 90 days 
 

 
 
Weight of the fruits 
       The mean weight of the fruits of tomato (Lycopersicum 
esculentum) plants grown in control and amended soil for 90 
days are present in Table 11 and the same are shown inFigure11. 
Tomato (Lycopersicum esculentum) plants grown in control soil 
recorded the mean weight of the fruits as 16.45 gms. The plant 

grown in organic manure amended soil recorded the mean weight 
of the fruits19.38 gms (25%), 23.48 gms (50%), 35.73(75%), 
48.38 gms (100%). The mean weight of the fruits in plants grown 
in vermicompost amended soil in 23.34 gms (25%), 38.44 gms 
(50%), 63.84 gms (75%), 88.73 gms (100%). The values are 
significant at 5% level. 
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Table 11. Influence of organic manure and vermicompost on the weight of fruits per plant of tomato (Lycopersicum 
esculentum) in 90 days 

 
 
Treatment 

 
Organic manure 

 
Vermicompost 

 
Control soil 

 
16.45±0.74 

 
16.45±0.74 

 
25% 

 
19.38±0.98 

 
23.34±0.93 

 
50% 

 
23.48±0.98 

 
38.44±0.94 

 
75% 

 
35.73±1.02 

 
63.84±1.08 

 
100% 

 
48.38±1.04 

 
88.73±1.13 

 
LSD 5% 

 
1.98 
 

 
2.02 

 
Values are mean ± SD of three replicates  
Means followed by a common superscript are not significant at 5% level by using DMRT 
 

Figure 11. Influence of organic manure and vermicompost on the weight of fruits per plant of tomato (Lycopersicum 
esculentum) in 90 days 

 

 
 

IV. DISCUSSION  
       In the present study the effect of organic manure and 
vermicompost on the germination, growth and yield parameters 
on vegetable crops like tomato (Lycopersicum esculentum) 
grown in control soil and amended soil was studied. Ramaligam 
and Thilagar ,(2000) reported that the reduction in pH towards 
neutrality, reductions in organic matter, organic carbon, sulphur, 

calcium, manganese, zinc and significant elevations particularly 
in nitrogen, phosphorus and potassium levels in the 
vermicompost of sugarcane trash compared to control levels. 
       Suthar, (2009) demonstrated that during the vermicompost 
of some crop residue mixed with cattle dung resulted in an 
increase in total   N (91-144%), available P (63-105%) and 
exchangeable K (45-90%) content of it. Therefore, ready 
vermicompost relatively contains mere exchangeable plant 
nutrients than those by other plant growth media. An important 
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feature of vermicompost is that, during the processing of the 
various organic wastes by earthworms, many of the nutrients that 
it contains age changed to forms that are more readily taken by 
plants such as nitrate or ammonium nitrate, exchangeable 
phosphorous and soluble potassium, calcium and magnesium 
(Suthar and Singh 2008).Increased levels of NPK were reported 
by Deepa kurian et al., (2008) during prolonged period of 90 
days of vermicomposting of leaf litter using Eudrilus eugenia. 
       The vermicompost contain humified organic matter 
characterised by high molecular weight and enzymatically active 
humic fraction which stimulate seed germination and plant 
growth (Dell Amico et al., 1994 and Garcia et al., 1992). Atiyeh 
et al., (2000) reported that the growth regulating material such as 
humic acid and hormones present in vermicompost could be the 
possible reason for the increased germination, growth and yield 
of plant.  
       Vermicompost of paddy straw appears to be favourable for 
seed germination whereas, the higher nitrogen content of 
vermicompost of lead litter night favour growth and yield of 
plants (Sathish kumar, 2004).   Owa et al., (2008) reported that 
earthworm products are probably involved in nutrient utilization 
of the catabolic products of endosperm such that the bell 
proliferation and elongation in the embryo are facilitated. They 
also reported that the earthworm products must have therefore 
been introducing an additional factor, which way have part in 
causing breakdown of seed coat to facilitate germination. 
       The observed higher percentage of seed germination in 
tomato (Lycopersicum esculentum) seed grown in control soil 
and amended soil with vermicompost compared to the percentage 
of germination in control soil alone. This might probably 
indicates higher content of humic acids and growth promoting 
hormones in the vermicompost. Attainment of maximum 
percentage of germination in soils treated with vermicompost 
indicates that humic acids and growth promoting hormones are 
essential for seed germination. The observation is in the line with 
respect of the findings of Atiyeh et al., (2002 b); Sujatha et al., 
(2003); Satish kumar, (2004) and Owa et al., (2008). 
       Edwards and Burrows, (1998) concluded that seedling 
emergence of tomato, cabbage and radish was much better in 
vermicompost treated than in thermophilically composted animal 
waste. Vermicompost and goat manure significantly induced the 
growth of seedling at its early stages (2nd and 3rd week). This was 
because of both manures contain high amount of nitrogen which 
is important for plant growth (Pakeerathan et al., 2009). 
       Results showed that the length of seedlings of tomato 
(Lycopersicum esculentum) grown in vermicompost amended 
soil were highest compared to other treatments. This observation 
is in agreement with the findings of Edwards and Burrows, 
(1988) and Pakeerathan et al., (2009). It has also been revealed 
that the three tomato plant varieties sprayed with vermicompost 
extract increased total and marketable yield, fruit quality and 
fresh mass per plant (Siminus et al., 1998; Atiyeh et al., 2000a; 
Arancon et al., 2003; Zaller 2006). Azarmi et al., (2008) reported 
positive effects of growth, yield and elemental content of plant as 
compared to control in tomato (Lycopersicum esculentum). 
       Arancon et al., (2003) reported that the marketable yield of 
tomato (Lycopersicum esculentum) shoot weight, leaf areas and 
total and marketable fruit yields of pepper plant, leaf area, 
number of strawberry sucker, numbers of flowers, shoot weight, 

and total marketable strawberry yields increased significantly in 
plots treated with vermicompost compared to those from slots 
treated with inorganic fertilizer. The increased growth and yields 
were more probably due to the production of plant growth 
regulators by microorganisms or the effects of humates in the 
vermicompost (Cannellas et al., and Arancon et al., 2003).  
       A positive impact of vermicompost compared to control 
prepared by the bio-transformation of kitchen waste by 
earthworms and microbes on the germination, growth rate and 
yield to tomato and chilli was reported by Sujatha et al., (2003). 
Arun Kumar (2004) has reported that the significant increase in 
the growth parameters such as plant height, number of leaves and 
leaf in the growth parameters such as plant height, number of 
leaves and leaf length of Amarathus dubius grown in soil 
amended with vermicomposted sludge compared to those of the 
plants grown in sludge amended soil. Increased percentage of 
seed germination together with shoot and root length were 
reported in chilli and tomato grown in vermicompost amended 
soil compared to those grown in control red soil (Sajani Jose, 
2005). 
       Tremendous increase in the leaf area of Hibiscus esculentus 
grown in leaf litter vermicompost amended soil reported by 
(Sivapandian et al., 2005).Together with early appearance of first 
flower and subsequent pearly fruiting could be attributed to this 
increased leaf chlorophyll contents of plants in vermicompost 
amended soils. Vermicompost release most of the nitrogen in 
nitrate form readily available for the plant uptake even for 
prolonged periods. This selective usage of minerals for 
stabilization of plants during early period of plant growth and 
establishment of higher leaf chlorophyll content following 
prolonged period of growth of plants. Vermicompost amended 
soils might favour an increased yield in plants (Edwards and 
Burrows, 1998). 
       The plant growth promoting substances present in 
vermicompost and vermiwash will have greater impact of growth 
parameters thus leading to improved fields as compared to the 
crop nourished with inorganically soured nutrients. Foliar 
application of vermiwash and any dung wash proved effective in 
increasing the leaf yield attributing parameters of mulberry. This 
superiority might be due to foliar feeding of major nutrient 
elements like nitrogen, phosphorus and potassium to plants and 
altered metabolic activities due to hormonal effect 
(Venkataramana et al., 2010). 
       The present investigation showed increase in shoot length in 
tomato (Lycopersicum esculentum) in vermicompost amended 
soil. The above findings are in collaboration with the findings of 
number of workers (Sujatha et al., (2003), Thangavel, (2003); 
Arun Kumar, (2004); Sivasubramanian and Ganesh Kumar, 
(2004); Sajani Jose, (2005).) A careful analysis of data on the 
maximum number of leaves per plant of 90 days of growth in 
control soil, organic manure and vermicompost amended soil 
indicated that the treatment of soil with nutrients enhanced the 
number of leaves per plant compared to control plant in tomato 
(Lycopersicum esculentum) plant. These observations are in line 
with the finding of Arun Kumar, (2004); Sivasubramanian and 
Ganesh Kumar, (2004); Venkataramana et al., (2010). 
       The leaf area of tomato (Lycopersicum esculentum) plants 
increased significantly in vermicompost treated control soil. In 
the serpent study the increase in the leaf area attest to the 
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stimulatory effect of the vermicompost towards increase in the 
biomass of the plant. This finding was also in uniformity with the 
findings of a number of workers (Canellas et al., (2000); 
Arancon et al., (2003); Sivasubramanian and Ganesh Kumar, 
(2004) and Sivapandian et al., (2005); Venkataramana et al., 
(2010).) 
       Results showed that an increase of fresh biomass was highest 
in tomato (Lycopersicum esculentum) grown in vermicompost 
amended soils. It could be taken to suggest, an increased 
chlorophyll synthesis and subsequent primary production in the 
plant. Similar findings are reported by Sivapandian et al., (2005); 
Nithya et al., (2006 a and b) and Pakeerathan et al., (2009). 
       In the present study it could be noted that the number and 
weight of fruits per plant increased in tomato (Lycopersicum 
esculentum) grown in vermicompost amended soil. These results 
were in agreement with the findings of Siminus et al., (1998); 
Atiyeh et al.,  (2000a); Arancon et al., (2003); Zaller (2006); 
Bucker field et al., (1999); Thangavel, (2003); Sivasubramanian 
and Ganesh Kumar, (2004); Saumya George et al., (2007); 
Azarmi et al .,( 2008). 
       Tomato (Lycopersicum esculentum) plant grown in organic 
manure amended soil compared to vermicompost amended soil 
did not give better result compared to vermicompost treated 
plants, due to the slow release of the nutrients required by the 

tomato (Lycopersicum esculentum) plant; hence the better result 
from vermicompost contained media. This might be due to the 
fermentation process associated with organic manure which may 
generate heat and hinder growth. This result of the study implies 
that soil medium requires additional nutrient for fester seeding 
emergence, growth and yield. 
       From the foregoing discussion, it could be concluded that 
vermicompost of leaf litter by the selected of earthworm would 
provide large quantities of highly nutrient rich vermicompost 
which could be used for application to ornamentals plants, trees 
and crops plants. It could also be concluded that vermicompost 
application in soil enhances the biological potential of soils and 
act as an efficient plant growth media for sustainable plant 
production. The improvement in all parameters could be 
attributed to be higher assimilatory surface which fairly indicates 
the photosynthetic capacity of the plant to respond to 
vermicompost to other treatment. 
        Vermitechnology in organic waste management would lead 
to zero waste technology farms without the organic waste being 
wasted and burned rather than would result in recycling and 
reutilization of precious organic waste brining about bio 
conservation and bio vitalization of natural resources. 
Plat 8. Photograph showing the fruits of tomato (Lycopersicum 
esculentum) in control soil. 

 
Plat 10. Photograph showing the fruits of tomato (Lycopersicum esculentum) in vermicompost amended soil. 

 

 
Plat 9. Photograph showing the fruits of tomato (Lycopersicum esculentum) in organic manure amended soil. 
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V. SUMMARY 
       The effect of organic manure and vermicompost on growth 
parameters, yield parameters were comparatively studied in 
vegetable crops like tomato (Lycopersicum esculentum) grown in 
control and amended soil for 90 days. Vermicompost prepared 
from leaf letter and cow dung using Eudrilus eugeniae were used 
for the cultivation of vegetable crops. The seeds were sown 
separately in control soil and amended with organic manure and 
vermicompost in polythene bags. 

• Percentage of seed germination and seedling length in 
tomato (Lycopersicum esculentum) seeds grown in 
vermicompost amended soil was maximum compared 
to other treatments. 

• The growth parameters such as shoot length, root 
length, number of leaves per plant and leaf area of 
tomato (Lycopersicum esculentum) plants were studied. 

• The shoot length of tomato (Lycopersicum esculentum) 
plants increased in treated with vermicompost and root 
length increased in vermicompost amended soil. 

• The number of leaves preplant in tomato (Lycopersicum 
esculentum) increased in vermicompost amended soil. 
Compared to other treated soil 

• The leaf area increased in tomato (Lycopersicum 
esculentum) plants treated with vermicompost amended 
soil. 

• The number and weight of fruits per plant of tomato 
(Lycopersicum esculentum) plants grown in soil treated 
with vermicompost in increased compared to other 
treatments.  
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    Abstract- This study aims to examine the stratigraphy 

architecture and sedimentology of the Gaza Strip, from the 

Pleistocene to the Holocene age. The study area is restricted to 

the Gaza and Middle-to Khan Younis Governorates of the Gaza 

Strip. The Gaza Strip is a southwestern part of the Coastal Plain 

of Palestine. To accomplish these aims, data collected from field 

observations of outcropping rocks, boreholes, and 

hydrogeological wells has been used. The logging of selected 

sections paid attention to genetic facies associations. A 

generalized stratigraphic cross section has been established. It 

shows that the Kurkar Group (Gaza Formation) in the study area 

consists of five informal, descriptive lithostratigraphic units 

(Unit-A through Unit-E). These units are mainly made of 

calcareous sandstones (Kurkar) and separated by mudstone 

(Hamra) subunits. These mudstone subunits are lense-like, and 

their lateral extensions and thicknesses decrease upwards of the 

succession. Sedimentologically, four facies associations have 

been described and interpreted, namely, Kurkar, Hamra, swamp, 

and alluvial, plus dune sands and recent soils. The Kurkar facies 

association represented fossil dunes of aeolian origin pushed 

forward by the sea, whereas, Hamra palaeosols are polygenetic 

and originated in humid environments. 

 

 

    Index Terms- The Gaza Strip, Quaternary, Kurkar, Hamra, 

Gaza Formation. 

 

I. INTRODUCTION 

ver the last few years, knowledge of the geology of the 

Gaza Strip has increased considerably especially in detailed 

terms of sedimentology and a few in stratigraphy [1; 2; 3;4 ; 5]. 

There are, however, in the last decades relatively general studies 

related, both directly and indirectly  to the stratigraphy of the 

Gaza Strip [ 6; 7; 8; 9; 10; 11; 12; 13; 14; 15; 16]. This study 

presents a new generalized stratigraphic cross-section for the 

Gaza Strip and discusses and interprets its facies associations, 

which are based on wells, boreholes, and field observations.  

The aims of this study are the identification of 

outcropping and subsurface stratigraphic units of the Kurkar 

Group (Gaza Formation) in the middle part of the Gaza Strip, 

which includes the southern part of the Gaza Governorate, the 

Middle Governorate, and the northern part of the Khan Younis 

Governorate. It also includes the study of the facies association 

in groups or genetically related beds based on data collection 

from wells, boreholes, and field observations.  

II. STUDY OF THE AREA 

    The study area is located in the center of the Gaza Strip, and it 

includes the southern part of the Gaza Governorate, the Middle 

Governorate, and the northern part of the Khan Younis 

Governorate (Fig. 1). The Gaza Strip is a southwestern part of 

the Coastal Plain of Palestine between longitudes 34
o
 2`` and 34

o
 

25`` east and latitudes 31
o
 16`` and 31

o
 45`` north. The width of 

the strip ranges between 6 km in the middle to 8 km in the north 

and 12 km in the south. Its length is about 45 km along the 

coastline and its area is about 365 km
2
. 

 

 

O  

 

Figure 1: Location map of the Gaza Strip, shows the location of 

selected stratigraphic cross section (A to H) in the Gaza and 

middle to Khan Younis Governorates. 
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    Three elongated ridges characterize Gaza’s topography. These 

are known as the Kurkar ridges due to their hard sandstone that 

has been used extensively for construction purposes since earlier 

times [14]. The age of these ridges increases from the coastline 

eastwards. The ridges are built of several sedimentary cycles [17; 

13], which are intercalated by red sandy loam soils locally 

termed Hamra (Arabic word for red) [7]. The ridges are 

separated by deep depressions (20-40 m above mean sea level) 

with alluvial deposits. The ridges and depressions generally 

extend in a NNE-SSW direction, parallel to the Mediterranean 

coastline. The first ridge is called the Coastal Ridge. It is up to 50 

m above mean sea level [1], and it extends up to the current 

coastline in the west. In the middle lies the Al-Montar Ridge 

which is up to 80 m above mean sea level. The third ridge is the 

Bit Hanoun Ridge which partially runs along the armistice line in 

the east, and is up to 110 m above mean sea level [18]. 

    Four offshore Kurkar ridges have also been mapped on the 

continental shelf [19; 9; 10; 14]. This system extends from the 

littoral zone in the east to the upper continental slope in the west 

[14]. 

 

III. GEOLOGICAL SETTING 

    The common overall lithostratigraphic of the coastal plain of 

Palestine is shown in Figure 2. The stratigraphy of the Gaza Strip 

is a part of the coastal plain of Palestine which belongs to the 

Tertiary and Quaternary age. The lithostratigraphic units 

recognized in this region are the Mt. Scopus, Avedat, Saqiye and 

Kurkar Groups. The Mt. Scopus Group is composed of Senonian 

to Paleocene Formations. It is made up of En Zetim, Ghareb, and 

Taqiye Formations and is represented by limy chalk, chalk, and 

marly chalk. The Avedat Group of the Lower and Middle Eocene 

age is composed of the Adulam and Maresha Formations. The 

members are represented by alternations of chalk and chalky 

limestones [11; 12]. The Saqiye Group overlies the Mt. Scopus 

and Avedat Groups unconformably and is overlain by the Kurkar 

Group. The Saqiye Group is composed of two major units: the 

lower and upper Saqiye, which are separated by Mavqi’im and 

Shiqma Formations. The lower Saiye Group mainly consists of 

marly chalks, marls, reefal, and bioclastic limestones. The upper 

Saqiye Group contains evaporates, sandstones and 

conglomerates. It also contains variegated shales, siltstones, and 

marls [20]. 

    The Kurkar Group (Quaternary) sharply overlays the Saqiye 

Group. In contrast to the pelagic nature of the Yafo Formation, 

the Kurkar Group is mainly clastic, containing a variety of 

sediments: calcareous sandstones (locally termed Kurkar) (some 

strongly cemented and some loose), red fine grain deposits 

(locally termed Hamra), marine and continental clays, 

conglomerates, and sand dunes. It is worth noting that in the 

western coastal plain the Kurkar Group is generally more 

variable, with sharp lateral and vertical changes (the Hefer 

Formation), whereas to the east it becomes more regular, with 

two sandy Formations (Pleshet and Gaza) separated by the 

Ahuzam conglomerate [17; 13; 21].  

    The Gaza Formation mainly consists of alternations of Kurkar 

and Hamra with either gradational or sharp contacts. 

Lithologically, the Hamra consists of reddish-brown palaeosols 

that occasionally grade into blackish, clay-rich marsh deposits. 

Geometrically, it forms lenses several meters thick that extend 

for some hundreds of meters. The loess deposits form the 

Ruhama Member [11; 22; 1; 2; 4]. 

 

 

 

Figure 2: Stratigraphic scheme of outcrops and subcrops for 

Senonian to Recent sequence in the offshore southern and 

coastal plain of Palestine. It shows the time-stratigraphic units 

and ages given in millions of years (after Grivtzman et al., 2005 

[21]). 

    Ubeid (2011) [2] categorized the palaeosols that occur in the 

Gaza Strip into two main groups based on the sand-sized versus 

clay-to-silt sized grains. The first group contains the sandy 

Hamra palaeosols, which are further subdivided into two types: 

(a) light brown Hamra palaeosols, which mainly consist of fine-

to-very-fine grained sand with a calcium carbonate content of up 

to 13%, and (b) dark brown Hamra palaeosols, which mainly 

consist of fine-grained sands to clay, with a calcium-carbonate 

content of up to 12%. The second group contains the loess and 

loess-derived palaeosols. 

 

IV. METHODOLOGY 

    This study was based on the field observations of outcropping 

rocks, data collection from boreholes, and hydrogeological wells 

that was done by the Palestinian Water Authority (PWA). 

Around 36 geological columns were constructed in different 

locations in the Gaza Strip (Table, 1). The lithofacies data was 

observed directly from rock samples either from boreholes, 

hydrogeological wells, the field works, and others from the lab 

analysis. The third type were collected according to the well 

owners and drilling during the well inventory carried out by the 

Water Resources Action Program.  
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The geological columns were prepared by FreeHand version11. 

The correlation between the columns was done by using 

FreeHand version11 in order to construct the geological cross 

section. Seven geological cross-sections were prepared in the 

study area, in addition to the generalized stratigraphic cross-

section of the study. The direction of these sections is WW to SE. 

Table 1: Coordinates of geological logs of cross sections (A to 

H). For their locations see Figure 1. 

Log no. E N 
 

Log no. E N 

Section A Continuo: 

 BJ/2 97300 95800  S/49 91440 91090 

Fi/2 96600 96700  T/46 92100 90300 

G/3 96000 97000  S/69 91740 90720 

Fi/8 95700 97200  Section E 

Fi/5 95150 97500  DB/3 87400 92400 

Fi/4 94150 97850  DB/2 87700 92300 

Section B  Ji/13 88460 91600 

Fi/3 96000 94600  J/10 89260 91140 

BJ/4 95700 95300       ? 90770 89900 

BJ/1 95200 96000  J/85 88940 91600 

F/64 94470 96530  Section F 

G/51 92800 97700  DB/6 85100 91050 

Section C  DB/5 85600 90600 

S/72 93500 93300  DB/8 86700 89700 

S/29 93190 93880  K/19 87640 89250 

S/61 93050 94500  T/44 89250 87640 

H/94 91700 95180  SectionH   

G/503 90380 96360  DB/7 87400 89200 

SectionD    Ki/2 85550 87350 

H/33 88210 93600  Li/10 85950 87000 

DB/1 89500 92500  M/1 88500 84250 

V. RESULTS AND DISCUSSION 

    The purely descriptive lithostratigraphic framework of the 

studied succession in this study will be described on the base of 

stratigraphic sections (Fig. 3 & 4), and compared with previous 

stratigraphic schemes (Fig. 2). 

In this study, the succession of the Gaza Strip has been 

divided into two main groups: the Saqiye Group and the Kurkar 

Group. The succession in the area of study of the Kurkar Group 

from the Pliocene to the Holocene mainly consists of terrigenous 

deposits. It lies unconformably on the Saqiye Group from the 

Oligocene to the Miocene. 

 

SAQIYE GROUP 

    Not being the subject of this work, this unit has been not 

studied, as most wells and boreholes do not reach its depth, so 

only general observations and descriptions can be given in this 

study. It is from the late Eocene to early Pleistocene age [23; 24; 

16; 21]. Generally, this unit dips towards the west by about five 

degrees in the middle part, and nineteen degrees in the north and 

south parts. Its depth is about 135 m below sea level in the 

western direction, and about 75 m below sea level in the eastern 

direction. The Saqiye Group is developed within the subsurface 

in the western parts of the coastal plain where its maximum 

thickness reaches approximately 2,500 m beneath the coastline 

[20; 21]. In the central and eastern parts of the coastal plain and 

foothill area the Saqiye Group displays its marginal facies and 

only scattered outcrops occur. There, the thickness varies within 

a range of  0-150 m [24; 25].  

    The Saqiye Group is divided into two major units: the lower 

and upper Saqiye, separated by Mavqi’im and Shiqma 

Formations (Fig. 2). 

 

 

Figure 3: Shows the cross sections along the lines (A) through 

(H). The direction of these sections is NW to SE. The map on the 

bottom right shows the location of the section (see also Fig. 1), 

where the sections start from (A) in the north and ended at (H) 

in the south. For key to symbols see Figure 4. 

 

 Lower Saqiye Group 

    The lower Saqiye rock sequence is composed of the Ziqlag, 

Ziqim, and Bet Guvrin Formations (Fig. 2). It mainly consists of 

marly chalks, marls, reefal, and bioclastic limestones deposited 

during a sequence of sedimentary cycles representing 

transgressions and regressions [20]. During the Early Oligocene, 

a major westward regression occurred, which was accompanied 

by a deep incision of erosional non-conforming surfaces [8]. 

According to Druckman et al. (1995) [26], geological evidence 

indicates a drop in sea level of over 800 m, which resulted in the 

incision of large submarine channels into the lower shelf. This 

phase, known as the Messinian desiccation, is characterized by a 

massive deposition of evaporates on a strongly dissected 

topography, particularly within the incised submarine channels. 

These evaporates comprise part of the Mavqi’im Formation  [8], 
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which consists of anhydrite, gypsum, rock salt, and dark marly 

shales from the Late Miocene age. The maximum thickness this 

formation reaches in the basinal domain is more than 1,000 m, 

whereas in the erosional channels beneath the coastal plain the 

thickness is about 200 m [27]. In the erosional channels and 

within the anhydrite sequence, halite beds were encountered 

which reached thicknesses of several tens of meters. These beds 

were deposited in a sabkha environment [20]. Within the 

evaporate sequence, up to seven marine intercalations were 

identified [26]. In the subsurface the Mavqi’im evaporates from a 

characteristic continuous veneer, plastering the erosional surface 

of the Ziqlag Formation. 

 

Upper Saqiye Group 

    The thick sequence of evaporates is covered by sandstones and 

conglomerates of the Afiq Formation. This formation also 

contains variegated shales, siltstones, and marls. It is restricted to 

the thalwegs of the erosional channels and was deposited in 

fluvial and lacustrine-marsh environments, in the river channels, 

and on flood plains. The Afiq Formation represents continuous 

fluvial deposition, which terminated the Ziqlag-Mavqi’im 

sedimentary cycle. The upper Saqiye rock sequence is composed 

of the Noa Formation and the Yafo Formation (Fig. 2). The Noa 

Formation consists of nearshore sandstones. The Yafo Formation 

which makes up the main part of the upper Saqiye Group lies on 

an erosional topography cut into the Mavqi’im and Afiq beds. 

The Age of the upper Saqiye Group is Pliocene to Early 

Pleistocene. It varies in thickness from a few meters on the 

eastern coastal plain to 1,500 m in the western offshore area, and 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

represents a large-scale marine transgression that penetrated 

deeply inland to the foothills of the Judea Mountains. 

The predominant lithology of the Yafo Formation consists of 

impermeable, plastic, blueish-gray shales. The beds of the Yafo 

Formation, underlying the Kurkar Group sequence, were 

regarded as a regional flat, continuous, uniform, and 

impermeable hydrological boundary. However, many wells 

drilled on the coastal plain encountered hydrocarbon gas and 

saline water in porous horizons within the Saqiye beds [28; 29]. 

 

 

Figure 4: Key to symbols used in sections (Fig. 3 & 5). 

 

 

KURKAR GROUP (GAZA FORMATION) 

    The Kurkar Group (the Quaternary sequence) unconformably 

overlies the Yafo Formation (Fig. 2).  In the study area, the 

Kurkar Group (Gaza Formation) reaches an average thickness of 

140 m. The Gaza Formation thins to the east and terminates 

towards the ascending slope of the coastal plain. In the west and  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Generalized cross section in the study area. It shows the downdip in the stratigraphy of the studied sections, 

and the overall distribution of the facies association. It depicts the age of the Kurkar Formation in the  Gaza Strip. The 

direction of the section is NW to SE. For key to symbols see Figure 5. 
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central part of the study area the Kurkar Group (Gaza Formation) 

is subdivided by intercalated mudstone beds into five units:  

Unit-A through Unit-E (Fig. 5). The mudstone subunits are 

lense-like, and their lateral extensions and thicknesses decrease 

upwards of the succession. 

Unit-A 

    This mainly consists of calcareous sandstones (FA-1), with a 

single subunit of facies association (FA-4), which consists of 

gray and red claystones, sandstones, conglomerates and soils 

(See chapter Facies Association), and a lense-like subunit of 

brownish mudstones (FA-2) or palaeosoles according to Ubeid 

(2011) [2]. Unit-A forms the lower part of the Kurkar Formation. 

It unconformably overlies the Yafo Formation (Fig. 5). In the  

northern part of Palestine this unit equivalent Kurdance 

Formation which consists of calcareous sandstones and sandy 

limestones. While in southern part of Palestine, it may equivalent 

Pleshet Formation [30; 31, 32; 21]. Unit-A is not exposed in the 

Gaza Strip, and only a few outcrops can presently be seen at 

Hirbet Harev Ridge in the northwestern Negev coastal plain [12]. 

Unit-B  

    This unit mainly consists of calcareous sandstones (FA-1) with 

predominantly lense-like subunits (Fig. 5). These lense subunits 

are composed of brownish mudstones (FA-2) and red shale (FA-

3). In the west this unit is sharply separated from Unit-A by a 

subunit of brownish mudstones (FA-2) which extends up to 6 km 

towards the east. Whereas, east of the study area the mudstones 

pinch out, and the contacts become gradation and the two units 

are merged. This unit is not exposed in the study area, but it 

crops out at Nahal Gerar the northwest Negev coastal plain, 

behind the armistice line [12], It is located to the west of the Dier 

Al Balah locality in the Gaza Strip Fig. 1. Its equivalent Akko 

Member consists of sandy limestones in the Hefer Formation in 

the north of Palestine [31].  

Unit-C  

    This mainly consists of calcareous sandstones (FA-1), with 

about three subunits of lense-like. The first is composed of 

channel-like deposits of claystone (FA-4), which were detected 

in the northern section of the Gaza Governorate in the study area. 

The second is composed of red shale (FA-4), which was 

observed in the section of the Middle Governorate in the study 

area (Fig, 3C). The third subunit is composed of black shale (FA-

3), which was detected in the southernmost section of the Khan 

Younis Governorate (Fig. 3H). This unit is sharply separated 

from Unit-B by brownish mudstones (FA-2) of a lense-like 

subunit, which extends westward to eastward up to 3.5 km. To 

the east the mudstones pinch out and the two units B and C are 

merged together (Fig. 5). This unit crops out at Tel Fara on the 

bank of Nahal Besor on the northwestern Negev coastal plain 

[12]. Unit-C could be equivalent to the Regba Member in Hefer 

Formation [31]. The Regba Member consists of calcareous 

sandstones. 

     Unit-D  

    This unit mainly consists of well-cemented calcareous 

sandstones (FA-1) in sections from Gaza and the Middle 

Governorates. While in southern sections of the Khan Younis 

Governorate (Fig. 1), it mainly consists of dune sands (DS). Red 

shale (FA-3) in the sand dunes of the Khan Younis cross section 

is detected. This unit is sharply separated from Unit-C by a lense-

like subunit which consists of brownish mudstones (FA-2). The 

brownish mudstones subunit extends from west to east up to 1.5 

km, after that the mudstones subunit pinches out, and Unit-C is 

merged with Unit-D. This unit crops out at Deir El Balah and is 

associated with the Coastal Ridge (Fig. 1) [1]. In the north of 

Palestine, it crops out at El Khedera (Gedera) which is associated 

with Ziqim Ridge [12]. Unit-D could be equivalent to the Yasaf 

Member in the Hefer Formation [31]. The Yasaf Member 

consists of biocalcarenites. 

Unit-E  

    This unit mainly consists of calcareous sandstones (FA-1) in 

sections of Gaza and the Middle Governorates (Fig. 1). It mainly 

consists of dune sands (DS) in sections of the Khan Younis 

Governorates in the study area. In the west direction, it is sharply 

separated by brownish mudstones (FA-2) in a lense-like subunit. 

The brownish mudstones subunit laterally extends up to 1 km 

from west to east, after that Unit-D is merged with Unit-E. This 

unit crops out at Tel Al-Montar which is associated with Al-

Montar Ridges. Also, it crops out at Wadi Es-Salqa which is 

associated with Beid Hanoun Ridge (Fig. 1) [1; 2; 4]. In the north 

of Palestine, it crops out in Ramt Gan [12]. This unit could be 

equivalent to the Nahlieli Member in the Hefer Formation [31]. 

The Kurkar of Nahlieli Member consists of biocalcarenites. Unit-

E is sharply overlain by the recent unit.  

Recent Unit  

    This unit consists of brownish mudstones (FA-2), soils (RS),  

and dune sands (DS) (see chapters 5 & 6 below). The sand dunes 

of the present day are transgressive and cover a large area in the 

south and middle parts of the Gaza Strip. The sand dunes are still 

active in some locations in the Gaza Strip and can be seen 

covering historic settlements of different ages. In contrast to the 

other sandstone subunits, these sand dunes are not cemented, 

although they sometimes contain up to 5% carbonates. These 

sand dunes are studied in detail by Ubeid & Albatta (2014) [5]. 

They are equivalent to Hedera sand dunes [31; 12]. The recent 

unit grades in northwestern Negev into loess, and is defined as 

Ruhama Loess Member. This member continues to be deposited 

up to the present day [12]. 

 

VI. SEDIMENTARY LITHOFACIES ASSOCIATION ANALYSIS 

    The facies associations introduced below are subdivided into 

those belonging to the Kurkar Group (Gaza Formation) in the 

Gaza Strip. The samples from the wells and those that cropped 

out revealed four sedimentary facies association: the Kurkar 

facies association (FA-1), the Hamra facies association (FA-2), 

the swamp facies association (FA-3), and the alluvial facies 

association (FA-4). These facies associations are differentiated 

by composition, color, grain size, and sedimentary structures. No 

quantitative methods, like the Markov chain analysis, have been 

performed to establish the facies associations. For the sake of 

clarity, these facies associations are named genetically. In 

addition to these facies associations, the dune sands and recent 

soils that are observed in recent unit are described below.  
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FA-1: Kurkar facies association 

    The Kurkar facies association (FA-1) contains some 10s m of 

calcareous sandstones with different sedimentary structures: 

cross-bedded, laminated, massive, and graded sandstones. The 

grains are medium-to-coarse, and they are moderately sorted. 

The Kurkar facies also contains marine bioclasts. It is cemented 

by calcium carbonate which reaches up to 40%. Whereas, in 

some locations the Kurkar is slightly cemented, in other places it 

is composed of sand dunes. The cemented sandstones have 

burrows in rocks that crop out at the coastal ridge, which is also 

documented by Ubeid (2010) [1]. Granules of small pebbles are 

observed in this FA, which are normally graded into medium 

sands. This facies association is underlain and overlain by 

brownish mudstones (FA-2) in most locations. It crops out in 

different locations in the Gaza Strip (Fig. 6A & B). 

    The environmental sedimentary conditions that have affected 

the Kurkar deposits are a matter of dispute among various 

authors. Environments of deposition for the Kurkar are accepted 

by most investigators [6; 7; 11; 12; 13; 33; 34], namely because 

the calcareous sandstones represent fossil dunes of aeolian origin 

pushed forward by the sea. In spite of this some facies are 

interpreted as a shallow marine environment [35; 1]. 

 

FA-2: Hamra facies association 

    This facies association is composed of fine-grained deposits. It 

mainly consists of  brownish to reddish mudstones, and in some 

locations it contains fine-to-very-fine grained sandstone and 

siltstones (Fig. 6C & D).  These types of deposits were studied in 

detail by Ubeid (2011) [2], and the author divided these deposits 

into two main groups: the sand-sized versus clay-to-silt sized 

grains, (1) the Hamra paleosols, and (2) the loess and loess-

derived paleosols. The Hamra paleosols are classified into two 

main types according to their color and grain-size composition: 

(1) light brown Hamra paleosols, and (2) dark brown Hamra 

paleosols. The light brown Hamra are loamy sand to sand, 

whereas the dark brown Hamra are sandy clay soils. In some 

cases this facies association graded laterally into gray palaeosols. 

This facies association forms four main lense-like bodies in the 

successions, and is interbedded in the Kurkar deposits. These 

main lense bodies divided the succession into four main 

stratigraphic units. The maximum thickness of these lense bodies 

is up to 20 m in lower parts of the succession and is up to 8 m in 

the upper parts. They extend laterally up to few kilometers. In 

addition to these main bodies there are several minor lense-like 

bodies with a few meters of thickness which extend laterally to a 

few hundreds of meters.  

    Overall, the features of this facies association suggest the 

deposition under the influence of the subaerial environment. In 

the view of Ubeid (2011) [2] these Hamra palaeosols are 

polygenetic and originated in humid environments. Their 

brownish and reddish color results from iron-oxide segregation 

and/or coatings, reflecting oxidising conditions, but also by 

illuviation. The palaeosol units and their gradual boundaries 

formed during a relative short time-span with a high 

accumulation rate and a long phase of pedogenesis with a lower 

rate of dust accumulation. 

FA-3: Swamp facies association 

    This facies association is composed of massive gray to black 

shale, showing burrows and horizontal lamination and containing 

thin intercalations of silt-to-fine sandstones. This FA is lense-like 

and its maximum thickness is up to ten meters thick. It extends 

laterally to hundreds of meters. It is mostly found in the area of 

the middle to southern parts of the study area and interbedded in 

the Kurkar (FA-1) or mudstones (FA-2).  

    The features of this association suggest deposition in swamp 

environments, where at the beginning of Paleocene, the Gaza 

Strip is affected by earth movements caused by the regression of 

the Mediterranean Sea and formation of swamps. At the 

beginning of the Pleistocene the swamps were dry and filled with 

continental sediments. The presence of organic matter in this 

facies association reflects the prevalence of low-energy and weak 

reduction conditions. 

FA-4 Alluvial facies association 

    This facies association comprises some 10-15 m of 

conglomerates, sandstones (Fig. 6E), and gray and red 

mudstones, forming coarse-grained bodies and mud-rich 

stretches.  

    The sandstone bodies are mainly formed of conglomerates and 

sandstones and have erosional concave-down to flat tops and a 

lenticular shape with a high width/thickness ratio. They display a 

fine upwards trend and can be ideally described as formed of 

three parts. The lower part consists of clast-supported 

conglomerates or of sandy matrix-supported conglomerates. The 

middle part consists of medium-to-coarse grained cross-bedded 

sandstones. Finally, the upper part consists of sandstones and 

mudstones. 

    The mode of occurrence of the sandstone bodies and 

mudstone-rich stretches link to sub-associations, the channel-fill 

sub-association and the flood plain sub-association.  

    The channel-fill sub-association is mainly found in the east of 

middle and northern parts of the study area. It consists of 

composite conglomerate and sandstone packages, up to several 

meters in thickness. To the top and laterally, each composite 

package commonly passes into the mud-rich stretches of the 

flood plain sub-association. Weak and moderate bioturbation and 

root traces are present in the upper part of the composite 

packages and sandstone bodies of this sub-association. 

    The flood plain sub-association consists of mudstone stretches 

alternated with sandstone bodies (small-scale tabular sandstone 

bodies) by means of gradational contacts. In these units, the 

barren gray mudstones commonly occur in the lower part, and 

the yellowish and reddish mudstones in the upper part. 

    Overall, the features of this facies association suggest 

deposition in an essentially subaerial environment, which is 

prone to plant colonization when sedimentation rate and coarse 

clastic input are low. The geometry and facies arrangement of 

sand-rich sub-association suggest the infill of shallow channels 

with a flood-dominated regime [see 36, 37; cf. 38]. 

 

Dune sands (DS) 

    This consists of fine-to-medium grained sand, which is mainly 

made up of of quartz with a minor amount of feldspars, heavy 

minerals, and bioclasts (less than 1%). It consists of barchans 
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Figure 6: Shows field photographs from facies associations. (A) 

Cross-bedded calcareous sandstones (Kurkar), Coastal Ridge, 

Sudania locality, north the Gaza Strip. (B) Laminated Kurkar, 

middle part of the Gaza Strip (Coastal Ridge). (C) Hamra 

palaeosols crops out in the middle part of the Gaza Strip (Coastal 

Ridge). (D) Hamra palaeosols overlain by Kurkar with sharp 

contact, middle part of the Gaza Strip (Coastal Ridge). (E) 

Conglomerates and sandstones of alluvial facies association, Wadi 

Gaza, middle part of the Gaza Strip. 

 

dunes that are asymmetrical to the northeast. The amplitudes and 

wavelengths of these sand dunes are up to 100 m. Their internal 

structures are dominated by complex cross-bedding. The 

thickness of these dune sands ranges from a few meters to more 

than 100 m, especially in southern sections. These dune sands 

cover a large area in the south and middle parts of the Gaza Strip 

(Fig. 7).   

Overall, the dune sands are of aeolian origin and came from the 

Sinai and Negev Deserts [15; 39; 40; 41; 42; 43; 1; 3 5]. Another 

source of these sand dunes was the beach [5].  

Recent soils (RS) 

    The recent soils of the Gaza Strip, according to their 

composition, can be divided into three categories: the sandy 

soils, the loess soils, and alluvial soils. The different types of 

soils in the Gaza Strip are depicted in Figure 8.   

The sandy soils 

    In this category, the textures of the top meters are usually 

uniform and consist of medium- to-coarse quartz sand with a 

very low water-holding capacity. The soils are moderately 

 

Figure 7: Shows the dune sands distribution in the Gaza Strip [5]. 

 

calcareous (5-8% calcium carbonate), very low in organic matter, 

chemically poor, but physically suitable for intensive horticulture 

in greenhouses and tunnels. In the deeper subsurface (1-3 m 

below the surface), occasionally loam or clay loam layers of 

alluvial origin can be found. This type is dune accumulations 

which are regosols without a marked profile. Other sandy soils 

might be derived from material from the Kurkar ridges which can 

be seen from the presence of numerous carbonate nodules (0.5-

1.0 cm) in the subsoil. Usually, the weathered layer on top of the 

Kurkar is thick enough for crops and vegetation to root, but 

occasionally the consolidated Kurkar beds are too shallow, 

inhibiting plant growth. 

    Loessial sandy soils can be found some 5 km inland in the 

central and southern part of the the Gaza Strip, in a zone from 

Khan Younis towards Rafah, parallel to the coast. This belt forms 

a transitional zone between the sandy soils and the loess soils, 

usually with a calcareous loamy sandy texture and a deep 

uniform pale brown soil profile. There might be some 

accumulation of calcium carbonate in the subsoil. 

 

Loess soils 

    This category of soils are brownish yellow-colored, silty-to-

sandy clay loams, often with an accumulation of clay and lime 

concretions in the subsoil and containing 8-12% calcium 

carbonate. Typical loess soils are found in the area between the 

city of Gaza and the Wadi Gaza. Most soils in the Gaza area are 

more or less influenced by the deposition situated at the flank of 

the main deposition zone in the northwestern Negev desert. 
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Figure 8: Shows the soil types distribution in the Gaza Strip 

[44]. 

 

A sandy loess soil is a transitional soil, characterized by a 

lighter texture. These soils can be found in the depression 

between the Kurkar ridges of Deir El-Balah. Apparently, 

windblown sands have been mixed with loessial deposits. 

Deposition of these two types of windblown materials originating 

from different sources has occurred over time and more or less 

simultaneously. These soils have a rather uniform texture. 

Another transitional form is the sandy soil over loess. 

These are loess or loessial soils (sandy clay loam), which have 

been covered by a layer (0.2-00.5 m) of dune sand. These soils 

can be found east of Rafah and Khan Younis. 

Alluvial soils 

    Usually this category is dark brown to reddish brown in color, 

with a well-developed structure. Alluvial and grumosolic soils, 

dominated by loamy clay textures are found on the slopes of the 

northern depressions between Erez and Wadi Gaza. Borings east 

of the Al-Montar Ridge have revealed that alluvial deposits of 

about 25 m in thickness occur. 

At some depth, lime concertinos can be found. The 

calcium carbonate content can be around 15-20%. Some of the 

soils have been strongly eroded and the reddish brown subsoils 

may be exposed on top of ridges and along the slopes. The 

alluvial sediments are underlain by Kurkar. 

 

VII. CONCLUSION 

    The stratigraphy of the Gaza Strip is a part of the coastal plain 

of Palestine. The lithostratigraphic units of the Late Eocene to 

Pleistocene recognized in this region are the Saqiye and Kurkar 

Groups.  

    The Saqiye Group is divided into two major units: the lower 

and upper Saqiye, separated by Mavqi’im and Shiqma 

Formations. The lower Saqiye rock sequence is composed of the 

Ziqlag, Ziqim, and Bet Guvrin Formations. It contains mainly of 

marly chalks, marls, reefal, and bioclastic limestones deposited 

during a sequence of sedimentary cycles representing 

transgressions and regressions. The upper Saqiye rock sequence 

is composed of the Noa Formation and the Yafo Formation. It 

contains sandstones and bluish-gray shales. 

    The Kurkar Group (the Quaternary sequence) unconformably 

overlies the Yafo Formation. In the study area, the Kurkar Group 

(Gaza Formation) reaches an average thickness of 140 m. The 

Gaza Formation thins to the east and terminates towards the 

ascending slope of the coastal plain. 

    The Kurkar Group (Gaza Formation) in this study is divided 

into five informal, descriptive lithostratigraphic units (Unit-A 

through Unit-E) by intercalated mudstone subunits. These units 

mainly consist of calcareous sandstones. Overall, towards the 

east these units merge together and contain separate small scale 

lense-like bodies of Hamra, swamps, and alluvial deposits. The 

mudstone subunits are lense-like, and their lateral extensions and 

thicknesses decrease   upwards of the succession. 

    The succession has been studied from a genetic point of view, 

and  four facies associations have been described and interpreted, 

namely, the Kurkar, Hamra, swamp, and alluvial facies 

associations, plus dune sands and recent soils. 

    The Kurkar facies association is interpreted to represent the 

fossil dunes of aeolian origin pushed forward by the sea, 

whereas, Hamra palaeosols are polygenetic and originated in 

humid environments. Their brownish and reddish color results 

from iron-oxide segregation and/or coatings, reflecting oxidizing 

conditions, and also by illuviation.  
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Abstract- The present paper deals with improving automatically 
SQL Server queries in order to increase database performance. 
This article aims to provide the proposal algorithm called AIQ 
(Algorithm Improvement of Query) based on program language 
C# in order to improve automatically the ten queries compiled 
from various published articles by researchers and also compare 
the performance of algorithm AIQ with that of SQL Server query 
optimizer. To achieve these purposes, the mixed method 
(descriptive and experimental) research design is conducted and 
then proposal algorithm is provided by researcher and finally 
query execute time in algorithm AIQ in mode of inactive SQL 
Server query optimizer is compared with that of in SQL Server in 
mode of active SQL Server query optimizer on database of 
Insurance Company. The result obtained shows that speed of 
improving query with use of proposed algorithm AIQ is more 
than that of SQL Server query optimizer.  
 
Index Terms- Performance, Database, Query, Automatic 
 

I. INTRODUCTION 
owadays, the use of relational database, in order to save, 
retrieve and manage in wide range of information, is 

considered as indispensable prerequisite in our modern world. 
One of the most powerful and popular databases is SQL Server 
Software used by most developers and programmers. Application 
of optimized queries results in quick execution of database 
operations and enchantment of database performance. In the 
recent decade, SQL query performance improvement is a very 
thought-provoking topic between developers and the user 
community. Users always want a fast response on their data 
retrieval action and developers put forth their best efforts to 
provide the method to decrease execution time of query.  Many 
subjects with methods of improving SQL Server query have 
manually been published in books and different articles so far. 
Therefore, this article aims to provide a proposal algorithm 
improving SQL Server queries automatically procedures of 
proposal algorithm AIQ are as following: in first step, an initial 
query (not to be improved query) is inserted into program by user 
as an input data. And next the algorithm analyzes the query; 
consequently improved query is produced by this algorithm as an 
output data. It is axiomatic that SQL Server has an optimizer 
query to select the most optimized execution plan among from 
plans exist. Therefore, further aim of this paper is to compare 
performance of algorithm AIQ with that of SQL Server query 
optimizer. In order to achieve these aims, this paper deals with 
following sections. 

II. RELATED WORK 
       Stephens, Plew et al (1997) in his article stated that SQL 
(Structured Query Language) is a standard interactive and 
programming language for getting information from and 
updating a database. Although SQL is both an ANSI and an ISO 
standard, many database products support SQL with proprietary 
extensions to the standard language. It is also a programming 
interface. 
       Bowman (1996) believes that SQL Server queries are used to 
create, update and retrieve. Specific time is dedicated to any 
query with regard to syntax and quantity of data in question. 
According to Fritohey (2012), SQL Server is based on query 
optimizer and it is important factor for SQL Server to execute 
complicate queries. The query optimizer creates several 
execution plans to execute query and then calculate estimate 
expense for any plan and finally select the best plan for executing 
that query, in other words; it enhances SQL queries and then 
produces query with more performance. In the opinion of 
Schemeling (2010), any database in SQL Server has an item 
known as auto creates statistics that has two options of "True" 
and "False". This item (auto create statistic) has a direct 
relationship with query optimizer. If the option is "True ", query 
optimizer uses from statistic to select optimization execution plan 
among of execution plans existed for any query. If the option of 
item is "False", the query optimizer may not select the most 
optimized execution plan for queries in question. Schemeling 
(2010) presented a code about enabling and disabling statistic in 
SQL Server as following:  
 
   Alter database <dbname> set auto_create_statistics [off | on]. 
       In the rest of this section, this paper takes consideration into 
the studies carried out by different researchers on improving 
SQL Server queries. Pagie and Bakel (2007) introduced two 
methods for increasing execution speed of queries, the first is not 
to use Cartesian for joining to tables and another method is to 
apply joining of two tables instead of Sub Query. Mercioiu, 
Vladucu (2010) in the study of Improving SQL Server presented 
two useful ways to enhance performance of database; first way is 
to use the operator "Between" instead of operator "In" in 
conditional expression query. Another is to use operator "Like" 
instead of operator "Substring" in conditional expression query. 
Kumari (2012) in his study about improving queries proposed 
several implications as followings: 

1. Applying sysindexes instead of function count (*) to 
achieve the number of record of table. 

N 
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2. Applying the operator "Between" instead of operator 
"Or" in conditional expression query.  

3. Using operator "Exists" instead of operator "In" in 
conditional expression query. 

       Amjadi Moheb (1392) stated that using conditional 
expression of "Where" before joining two tables is a useful way 
to enhance execution speed of query. Mehrotra (2012) also 
mentioned that applying the in conditional expression query "Not 
Exists" instead of the in conditional expression query "Not In" 
may be a useful method to improve query. 
  

III.  METHODOLOGY 
       This research is based on descriptive- experimental method. 
The following procedures are taken for design of study in order 
to provide the proposal algorithm AIQ and also test it. In this 
study, two data types are introduced by research. The first one is 
related to ten queries compiled from different published articles 
and books in order to be used in proposal algorithm AIQ. The 
second data used in the study is selected table of Pasargad 
Insurance Company's real database in order to compare 
performance of algorithm AIQ with that of SQL Server query 
optimizer, the compiled queries (first type of data) are accorded 
to database of company. 
  A. Data 
  Specifications of first data type are indicated in following table. 
 

Table 1: list of compiled queries 
 
NO Improved Query First Query Source 
1 Select Column1 

From Table1 
Where 
Column2=12000000/1  
and Column3>1388 

Select Column1 
From Table1 
Where Column2 * 
1 = 12000000  
and Column3>1388 

(Nicolae 
MERCI
OIU, 
Victor 
VLADU
CU, 
2010) 

2 Select Column1 
From  Table1 
Where Column3 
Between 1391 AND 
1393  
and Column4=1 

Select Column1 
From   Table1 
Where  Column3 
IN 
(1391,1392,1393)  
and Column4=1 

(Nicolae 
MERCI
OIU, 
Victor 
VLADU
CU, 
2010) 

3 Select Column1 
From   Table1 
Where Column5 Like ' 
21%'  
and Column3=1393 

Select Column1 
From   Table1 
Where 
SUBSTRING 
(Column5,9,2)=21 
and Column3=1393 

(Nicolae 
MERCI
OIU, 
Victor 
VLADU
CU, 
2010)- 
Kumari, 
2012)( 

4 Select Total_Rows= 
sum(st.row_count)  
From  
sys.dm_db_partition_st
ats st  Where 

Select count (*)  
From   Table1 

Kumari, 
2012)( 

object_name(object_id) 
= ' Table1'  
AND (index_id < 2 

5 Select Column1 
From   Table1 
group by 
Column1,Column2 
having Column2 
between 
MAX(Column2)  
And MIN(Column2) 

Select Column1 
From   Table1 
group by Column1, 
Column2 
having Column2>= 
MAX (Column2) 
and Column2<= 
MIN (Column2) 

Kumari, 
2012)( 

6 Select Column2 
From   Table1 
Where exists (Select * 
From  [Table2] Where 
Column4= Column1)  
and Column3 =0 

Select Column2 
From  Table1 
Where Column1 
in(Select 
[Column1] From 
[Table2])  
and Column3 =0 

Kumari, 
2012)( 

7 Select * From (Select* 
From  Table1 Where 
Table1.Column1=1 )X  
INNER JOIN (Select * 
From   Table2 Where 
Table2.PolicyYear=Col
umn2)V  
on 
X.Column1=V.Column
1 

Select 
Table1.Column1, 
Table2.Column3 
From   Table1 
INNER JOIN 
Table2 
ON  
Table1.Column1= 
Table2.Column1 
Where 
Table1.Column1=1 
And 
Table2.Column4=1
386 

Amjadi,1
392)( 
 

8 Select Table1.Column1 
From   Table1 
 INNER JOIN Table2 
ON  Table1.Column1= 
Table2.Column1 
And Table1.Column2= 
Table2.Column2 

Select 
Table1.Column1 
From   
Table1,Table2 
Where 
Table1.Column1= 
Table2.Column1 
and  
Table1.Column2= 
Table2.Column2 

(Bakel,P
agie,200
7) 

9 Select 
Table1.Column1, 
Table1.Column2 
From   Table1 JOIN 
(Select 
Table2.Column1,Table
2.Column2, 
MAX(Table2. 
Column2) as Col  
From   Table2 
group by 
Table2.Column1, 
Table2.Column2)X  
on  X.Column1= 
Table1.Column1 and  
X.Column2= 
Table1.Column2 

Select 
Table1.Column1, 
Table1.Column2 
From   Table1 
Where 
Table1.Column2=( 
Select 
MAX(Table2.Colu
mn2) 
From   Table2 
Where 
Table1.Column1= 
Table2.Column1 
and 
Table1.Column2= 
Table2.Column2 

(Bakel,P
agie,200
7) 
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10 
 

Select Column2 
From   Table1 
Where NOT exists  ( 
select *  
From   Table2 
Where Column1= 
Column1) and 
Column3=0 

Select Column2 
From   Table1 
Where Column1 
not in(Select 
Column1 From   
Table2)  
and Column3=0 

(Mehrotr
a,2012) 
 

 
       Second data type is table of insurance company's real 
database whose data storage is OLTP. These tables of database 
are normalize and organized and name of database called 
insurance DBU as indicated in following table. 

 
Table2: Specifications of tables of insurance company's 

database. 
 

Type column Number 
of row 

Number 
of 
columns 

Name Table NO 

int-
nvarchar(50)-
float- 

2488270
4 

47 OKCalculati
on 30001 

1 

int-nvarchar-
float-tinyint-
bigint 

1105768 38 OKPolicy 2 

 
The tables above have indexes to increase speed of queries 
execution increasingly. 
 

Table 3: indexes of OKcalculation30001 
 

Index Name Index Type Column Name 
IX_AgeCalc  Non-Unique, Non-

Clusterde 
Age 

IX_AmountCalc Non-Unique, Non-
Clusterde 

Amount 

IX_DueDateCalc Non-Unique, Non-
Clusterde 

DueDate 

IX_PolicyNoCalc Non-Unique, Non-
Clusterde 

PolicyNo 

IX_PolicyYearCalc Non-Unique, Non-
Clusterde 

PolicyYear 

IX_YearCalc Non-Unique, Non-
Clusterde 

Year 

 
Table 4: indexes of Okpolicy 

 
Index Name Index Type Column Name 
IX_AgentCodePol Non-Unique, Non-

Clusterde 
AgentCode 

IX_IssueDatePol Non-Unique, Non-
Clusterde 

IssueDate 

IX_PolicyEndorNoPol Non-Unique, Non-
Clusterde 

PolicyEndorNo 

IX_PolicyNoPol Clusterde PolicyNo 
IX_ 
IX_PolicyYearPol 

Non-Unique, Non-
Clusterde 

PolicyYear 

B. Instruments  
       This study applied several instruments to achieve aims of the 
research as in: The researcher used Microsoft Visual Studio.net 
2010 to provide algorithm AIQ and program language C# (on 
windows application) is applied for this purpose. Another 
instrument used in this study is SQL Server 2008 R2 for queries 
to be tested and executed. Specifications of personal computer 
used for the study are as followings: 
       Personal computer (PC)Intel(R) Pentium (R),CPU G2020 @ 
290GHz,2.89 GHz, 1.89 GHz of RAM, System: Microsoft 
Windows XP Professional, Version 2002, Service Pack 3. 
 
   C: Model of Algorithm AIQ 
       Algorithm AIQ (Algorithm of Improving Query) is designed 
to improve the compiled queries automatically based on C# 
program language. This algorithm takes an initial query as an 
input data and also analyzes syntax of this query. If the query has 
any syntax error, program signals an error massage; otherwise, 
the program continues the next step of algorithm. If the query out 
of the ten compiled query is inserted into the program, the 
program produces initial query (query not be improved) as an 
output data for user. If so not, the program analyzes the query 
and then produces the most improved query as an output data. 
The flowchart of the algorithm is as in:  
 

 
 

Figure 1: flowchart of algorithm of AIQ 
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The form of input data for algorithm AIQ is as in:  
 

 
Figure 2: Form of algorithm AIQ input data 

 
       After being inserted an initial query in text box and also 
being clicked on improve button by user, the following functions 
are executed as in: 
 

 
 
        In function above, two methods are applied with names of 
improve () and execute improved query (). The function of 
improve () is used to improve the initial query and output of this 
function is considered as an input data for second method. The 
second function (execute improved query) executes the improved 
query in the SQL Server Software in option of disable query 
optimizer (auto-create statistics is off). Finally, the algorithm 
calculates the time of query execution according to following 
formula: 
       Query execution time = Initial query improving time + 
Improve query execution time in SQL Server 
 
D: Comparison of Algorithm AIQ with SQL Server Query 
Optimizer       
       In order to achieve second aim; comparing speed of 
improving initial queries with use algorithm AIQ with that of 
SQL Server improving initial query with use of query optimizer, 
the ten compiled queries are modified according to database of 
insurance company with two different quantities of data 
(1105768records of table - 24882704 records of table) execution 
time of the modify query are calculated in three mode as a below: 
first mode: executing initial query in SQL Server 2008 R2 with 
mode of active query optimizer. 
       Second mode: executing initial query in SQL Server 2008 
R2 with option of disable query optimizer. 
       Third mode: execution initial query in algorithm AIQ with 
option of disable query optimizer. 
 
 
 
 

Table 5: List of modified compiled queries 
 

No Improved Query First Query 

1 

Select PolicyNo 
From 
OKCalculation30001  
Where Amount = 
12000000 / 1 and 
PolicyYear>1388 

Select PolicyNo  
From 
OKCalculation30001 
Where Amount * 1 = 
12000000  
and PolicyYear>1388 

2 

SELECT PolicyNo  
FROM 
OKCalculation30001  
WHERE PolicyYear 
Between  
1391 AND 1393  
and Year=1 

SELECT PolicyNo 
FROM   
OKCalculation30001  
WHERE  PolicyYear IN 
(1391,1392,1393)  
and Year=1 

3 

SELECT PolicyNo  
FROM 
OKCalculation30001  
WHERE DueDate Like 
' 21 %'  
and PolicyYear=1393 

SELECT PolicyNo  
FROM  
OKCalculation30001 
WHERE 
SUBSTRING(DueDate,9,2
)=21 and PolicyYear=1393 

4 

Select 
Total_Rows=SUM(st.r
ow_count)  
FROM 
sys.dm_db_partition_st
ats st   
WHERE 
object_name(object_id)
= 
'OKCalculation30001'  
AND (index_id < 2) 

Select count (*) 
from OKCalculation30001 
 

5 

SELECT policyNo  
FROM 
OKCalculation30001  
group by PolicyNo, 
Age  
having Age between 
MAX(Age) And 
MIN(Age) 

SELECT policyNo 
FROM 
OKCalculation30001 
group by PolicyNo,Age 
having Age >= MAX 
(Age)  
and Age <= MIN (Age) 

6 

Select PolicyNo  
From OKPolicy  
Where AgentCode = 
41011 / 1 and 
PolicyYear=1387 

Select PolicyNo  
From OKPolicy 
Where AgentCode * 1 = 
41011 
and PolicyYear=1387 

7 

SELECT PolicyNo 
FROM OKPolicy  
WHERE PolicyYear 
Between  
1391 AND 1393  
and PolicyEndorNo=0 

SELECT PolicyNo 
FROM   OKPolicy 
WHERE  PolicyYear IN 
(1391,1392,1393) 
and PolicyEndorNo=0 

8 

SELECT PolicyNo  
FROM OKPolicy  
WHERE IssueDate 
Like ' 21 %' and 
PolicyEndorNo=0 
 

SELECT PolicyNo  
FROM   OKPolicy 
WHERE 
SUBSTRING(IssueDate,9,
2)=21  
and PolicyEndorNo=0 
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9 

Select 
Total_Rows= 
SUM(st.row_count)  
FROM 
sys.dm_db_partition_st
ats st   
WHERE 
object_name(object_id)
= 'OKPolicy' 
AND (index_id < 2) 

Select count (*)  
from OKPolicy 
 

10 

SELECT policyNo  
FROM OKPolicy  
group by PolicyNo, 
PolicyYear  
having PolicyYear 
between 
MAX(PolicyYear) 
And MIN(PolicyYear) 

SELECT policyNo 
FROM OKPolicy 
group by 
PolicyNo,PolicyYear 
having PolicyYear >= 
MAX(PolicyYear)  
and PolicyYear <= 
MIN(PolicyYear) 

11 

select PolicyYear  
from 
[OKCalculation30001]  
where exists   
(select *  
from [OKPolicy]  
where 
PolicyNo=[PolicyNo] ) 
and PolicyEndorNo=0 

select PolicyYear  
from 
[OKCalculation30001] 
where PolicyNo in 
(select [PolicyNo]  
from [OKPolicy] )  
and PolicyEndorNo=0 

12 

select *  
from(Select *  
from 
OKCalculation30001  
WHERE 
OKCalculation30001.P
olicyNo=1 )X  
INNER JOIN  
(Select *  
from OKPolicy  
WHERE 
OKPolicy.PolicyYear=
1386 )V  
on 
X.PolicyNo=V.Policy
No 

SELECT  
OKCalculation30001.Polic
yNo, 
OKPolicy.ContractStr   
FROM 
OKCalculation30001   
INNER JOIN OKPolicy 
ON  
OKCalculation30001.Polic
yNo=OKPolicy.PolicyNo  
WHERE 
OKCalculation30001.Polic
yNo=1 
And 
OKPolicy.PolicyYear=138
6 

13 

select 
OKCalculation30001.P
olicyNo 
from 
OKCalculation30001  
INNER JOIN 
OKPolicy  
ON  
OKCalculation30001.P
olicyNo=OKPolicy.Pol
icyNo  
And 
OKCalculation30001.P
olicyYear=OKPolicy.P
olicyYear 

select 
OKCalculation30001.Polic
yNo  
from OKCalculation30001 
, OKPolicy 
where  
OKCalculation30001.Polic
yNo=OKPolicy.PolicyNo  
and 
OKCalculation30001.Polic
yYear 
=OKPolicy.PolicyYear 
 

14 select select 

OKCalculation30001.P
olicyNo,  
OKCalculation30001.P
olicyYear  
from 
OKCalculation30001 
JOIN  
( Select 
OKPolicy.PolicyNo,  
OKPolicy.PolicyYear,  
MAX(OKPolicy.Policy
Year)as Col 
from OKPolicy 
group by 
OKPolicy.PolicyNo, 
OKPolicy.PolicyYear 
)X  
on  
X.PolicyNo=OKCalcul
ation30001.PolicyNo  
and  
X.PolicyYear=OKCalc
ulation30001.PolicyYe
ar 

OKCalculation30001.Polic
yNo, 
OKCalculation30001.Polic
yYear 
from OKCalculation30001  
where 
OKCalculation30001.Polic
yYear = 
(select 
MAX(OKPolicy.PolicyYe
ar) 
from OKPolicy  
where 
OKCalculation30001.Polic
yNo=OKPolicy.PolicyNo  
and 
OKCalculation30001.Polic
yYear=OKPolicy.PolicyY
ear) 
 

15 

select PolicyYear  
from 
OKCalculation30001  
where NOT exists 
(select *  
from OKPolicy  
where 
PolicyNo=PolicyNo) 
and PolicyEndorNo=0 

select PolicyYear 
from OKCalculation30001 
where PolicyNo not in 
(select PolicyNo  
from OKPolicy )  
and PolicyEndorNo=0 
 

 
   E. Procedure of executing and testing queries in three modes 
       In order to test queries in the table above in three mentioned 
mode above, the procedures are carried out respectively as a 
following:  
 
      First mode: 

1. Clicking on new query button in SQL Server. 
2. Enabling SQL Server query optimizer: Right click on 

database insurance DBU/properties/option/auto-create 
statistic= true. 

3. Clicking on execute button.  
4. Calculating the execute time of initial query. 

   Second mode:  
1. All procedures are carried out like the first mode except 

in the number 2 of first mode; option of query optimizer 
must be "False".  

   Third mode:  
1.    Enabling SQL Server query optimizer.  

2. Debugging proposed program (algorithm AIQ).  
3. Inserting initial query in text box of initial query. 
4. Clicking on button of improve.  
5. The most improved query is indicated on text box of 

improved query and also execute time of initial query is 
shown right blue color on from. Finally the researcher 
describes execute time of query.  
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IV. FINDING AND RESULT  
       After providing algorithm AIQ by researcher and also 
executing and testing queries in three modes mentioned in order 
to compare algorithm AIQ with SQL Server query optimizer, the 
result obtained are shown: 

 
Table 6: Results of Tested Quires 

 
No First 

Mode 
Second 
Mode 

Third 
Mode 

1 00:01 00:04 00:00 
2 00:08 00:10 00:05 
3 00:08 00:12 00:00 
4 00:02 00:06 00:00 
5 06:29 06:43 06:21 
6 00:00 00:01 00:00 
7 00:03 00:03 00:00 
8 00:00 00:00 00:00 
9 00:00 00:00 00:00 
10 00:01 00:01 00:00 
11 07:20 08:02 06:36 
12 00:00 00:00 00:00 
13 08:01 10:11 05:33 
14 07:42 07:44 06:00 
15 06:38 06:49 06:12 

  
       The researcher applied the following formula to calculate 
performance of AIQ and performance of SQL Server query 
optimizer as in: 
Performance = 1/execution time 
Execution time of query in first mode = 2193 (Secound) 
Execution time of query in third mode = 1847 (Secound) 
Performance in first mode = 1/2193 = 4.55 
Performance in third mode = 1/1847 = 5.41 
 
       The result obtained in this study shows that performance of 
algorithm AIQ with 0.86 is more than performance of SQL 
Server query optimizer; furthermore, it presents that some of 
execution time  of queries in algorithm AIQ with 346 seconds is 
fewer than that of SQL Server query optimizer. 
 

V. CONCLUSION 
       The aim of current study was to provide a proposal 
algorithm AIQ in order to improve the compiled quires 
automatically and also compare performance of algorithm AIQ 
with that of SQL Server query optimizer. The conclusion drawn 
from this study indicated that the speed of improving queries 
with use of AIQ is more than that of improving query SQL 
Server query optimizer based on the findings and conclusions 
illustrated above; the current study also recommends that 

managers of database, developers, students and programmers can 
use this proposal Algorithm AIQ to improve queries.  
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Abstract- The aim of this research is to assess the water quality 

of Gurara water transfer scheme. The geology and hydrology of 

the area were studied. The water quality of Gurara Dam and 

Lower Usuma Dam at different depth of the reservoir at the peak 

of the dry and rainy season was assessed in order to determine 

the effects of geology on the water quality, extent of 

anthropological effect(s) and its Suitability for domestic and 

industrial purposes. This was done by subjecting 20 water 

samples from both Dams collected at predetermined depth for 

comprehensive physicochemical and bacteriological analysis 

using APHA standard methods of analysis for both rainy and dry 

seasons. The overall Water quality results were poor for drinking 

and aquatic, but fair for recreation and livestock, and good for 

irrigation. These were due to high concentration of COD, BOD, 

total hardness, turbidity, potassium, magnesium, cadmium, lead 

and iron. The results of the analysis when compared with the 

Nigerian standard for drinking water quality and world health 

organization permissible limits showed that the Gurara Dam and 

lower Usuma Dam were polluted and that the water was not safe 

for drinking. The major sources of pollution of the Gurara Dam, 

Lower Usuma Dam are the dissolution of the host rocks and 

weathered sediments in the area and the run-off and surface 

water flows of other water bodies within the catchment area. 

Anthropogenic activities on these water bodies are numerous 

such as industries municipal waste, agricultural and urban. All 

those factor contributed to the run-off that get discharged into the 

water bodies thereby flows into the Gurara Dam and Lower 

Usuma Dam through surface water flows processes and 

deteriorates the water quality. It is therefore recommended that 

the water from the both dams should undergo treatment when 

pumping it for domestic usage. 

 

Index Terms- Geology, Hydrochemistry, Water quality, Gurara 

and Lower Usuma Dams, Abuja. 

 

I. INTRODUCTION 

ater is life. It is the very substance of life, comprising 

more than 60 percent of human body. Every part of our 

lives relies on water, water thus equals survival. These properties 

have enabled large diverse species of organisms to inhabit the 

water body. Man has also exploited these properties and the 

biotic components to its utmost advantages for economic and 

social benefits. At the same time, he has misused and abused the 

water to the detriment of himself and the biotic communities it 

contains (Mustapha, 2005). 

         Dam reservoirs are normally constructed for one function 

which has a fundamental influence upon their morphology and 

limnology. Reservoirs for single function are constructed for 

societal demand for, drinking water, irrigation, hydroelectric 

power generation, flood protection industrial water supply, 

recreation and production of fish. With time, though, generally 

reservoirs have had derivative functions superimposed upon 

them such as sediment control, navigation, pest and water borne 

disease control, industrial processing and cooling, urban run-off 

control and tourism Tundisi and Matsumura-Tundisi (2003). 

         The population growth rate of Federal Capital Territory 

(FCT), Abuja is geometric due to relocation of the FCT from 

Lagos to Abuja. Consequently, people migrated from other parts 

of Nigeria together with relocation of businesses into the new 

FCT. The water demand of the region expectedly has increased 

tremendously, thus, putting the existing water production and 

supply systems under great pressure. Clearly, this calls for 

expansion of the systems and a concomitant need to get more 

water from elsewhere into the territory. 

         To meet the present and future water demands of the new 

Capital, the Federal Government of Nigeria, through the Federal 

Ministry of Water Resources, commissioned a study in 1998 to 

assess the Gurara Water Transfer Project.  

         Under a comprehensive framework, the investigation 

adopted a holistic approach by broadening the effort to identify 

and assess all feasible sources of water both within and outside 

the FCT. Whether the already existing Lower Usuma Dam or 

groundwater, available in sufficient quantities to meet and 

sustain the Territory’s demands over a 30-yr planning horizon 

(Onah, 2002) 

         The effort which ranged from feasibility studies to field 

investigations identified the gravity based Gurara Water Transfer 

Project (GWTP) as the most suitable for the Capital. Gurara 

River source was found sufficient to meet, not only the 30-yr 

demand, but also the ultimate water requirement of the FCT, over 

the next 50 years (Onah, 2002). 

         Hence, it becomes very important to study the quality of the 

raw water in the Dams which is the focus of this study and 

provide background values for future usage 

 

II. THE STUDY AREA 

Location and Accessibility 

         The study area covers the Upper Gurara Dam area falling 

within Latitudes 9⁰13′N and 9⁰39′ and Longitudes 7⁰26′E and 

7⁰42′E, an area approximately 150km
2.
 (Figure1).

 

         Also considered is the pipeline route, a corridor some 60m 

wide and 75km in length, for pipeline conveyance of water from 

Upper Gurara Reservoir in Kaduna State to the existing Lower 

Usuma Lake in the Federal Capital Territory.  

W  
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         The study area region comprises parts of the Akwana West 

and East reserves and some scatter settlements such as Atara, 

Anguwan Kagarko, Akwana. It is a rugged terrain with light to 

heavy bush and farms. The pipeline runs through Giwa Forest 

reserve, the vast rugged terrain of Chinka, Douphe, Gami in 

Kagako LGA and Bwari settlement areas to Usuma Forest 

Reserve around Ushafa in the FCT. 

 
 

Figure 1 Location Map of the Study Area 

 

Local Geology of the Area  

         The area is part of the Precambrian basement complex of 

Nigeria which bears imprints of thermo-tectonic events dating 

from Archaean to Early Palaeozoic times the rocks are 

essentially gneiss-schist suites cut by granitic intrusive which are 

pan African in age (600Ma) are well exposed as dome shaped 

hills and elongate ridge whereas the host metasediments underlie 

the plain and subdued hills. This good correlation between 

topography and bedrock geology was very useful in delineating 

the exposures of the intrusive from those of the host gneiss-schist 

suites which were often covered by regolith and vegetation 

(Figure 2). 

The major rock types are  

I. Porphyritic Granite  

II. Fine – medium Granite  

III. Granite Gneiss 

IV. Schist  

V. Migmatites 
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Figure 2: Geological Map of Part of Upper Gurara Dam Lower Usuma Dam (by author) 

 

 

Data on Dams and Auxiliaries 

         The project is to transfer raw water impounded by Upper 

Gurara Dam in Kachia L.G.A. of Kaduna State via a 75 km Long 

pipeline traversing Kagarko, L.G.A of Kaduna State and Bwari 

Area Council in FCT, to feed Lower Usuma Dam Reservoir and 

Treatment plant 

         Features of the project as established by final design have 

been grouped under lots; namely: 

Lot A- dam and associated works 
         Lot A comprises a dam across River  Gurara, a spillway, 

bottom outlet, a hydroelectric  power plant, the conveyance 

pipeline intake tunnel, foundation treatment  and river diversion 

works. 

Lot B- Water conveyance pipeline 
         The Water Conveyance  pipeline, denoted Lot B, comprises 

75 km log, 3000mm diameter internally plastic and externally 

Bituseal coated steel pipeline, all necessary fittings, valves and 

washouts, reinforced concrete saddle supports, a pipeline service 

road with bridges and culverts, control stations, high and low 

voltage power transmission system, line support transformers and 

generators. 

Detailed Layout 

Dam  

         This is a 3 km long, 55m high composite rock fill and 

random fill dam, with a central clay core; and a crest width of 

6m. The total volume of fill is 7,335,000 m
3
 while the inundated 

reservoir area is 62.8km
2 

at probable maximum flood of 4,200 

m
3
\s  

 

 
 

Plate I: Over View of the Gurara Dam Intake with Tower at 

Extreme Left 

 

Spillway/Stilling basin    
         The spillway is a 340m long ungated ogee crest weir type 

crossed by a 340m long RC bridge. The stilling basin is a USBR 

Type III. The spillway crest level at 624m designed to discharge 

a peak flood of 2,800m
3
/s. 

Plate I: Over View of the Gurara Dam Intake with Tower at Extreme Left  
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Bottom outlet 

         A bottom outlet is located on the right bank with a capacity 

of 260m
3
/s and an additional flow return function of 10m

3
/s. This 

structure, which also provides flow diversion during dam 

construction, comprises two 4m + 3m adjacent conduits running 

under the dam body. The outlet structure is designed to evacuate 

the reservoir in 45 days. 

 

 
 

 

 

Pipeline intake and tunnel  

         The Water Conveyance Intake located at the right bank is 

separated from the dam installations with an unlined 1.3m long 

and 4.3m diameter tunnel bored in the rock with intake tower 

constructed to meet the beadworks of the conveyance pipeline.  

 

 
 

 

 

Access Road 

         Access to the Dam right bank is through the combination of 

an existing 31.5 km track and the construction of additional of 

6.5 km road from Kateri Village off the Abuja-Kaduna Road to 

the Dam site. 

 

Hydroelectric Power Plant 

         The project incorporates a hydro power plant located at the 

right bank toe of Dam. The plant is designed under the following 

controls: 

Full Supply Level (FSL)                      624 masl 

Minimum Operating Level (MOL)        610 masl 

Firm Energy Shortfall Rate                   5% in number of months  

Load Factor of Power plant                   0.6 

Installed Capacity of Power Plant        30 MW 

 

 
 

 

 

Pipeline  
         The pipe is 3000mm internal diameter x 15mm wall 

thickness spiral welded APL 5L Grade x42 quality steel. It is 

protected externally with fibre glass/bitumen (BITUSEL) and 

internally with plastic epoxy.  

         These pipes were manufactured at a pipe manufacturing 

plant site at Ushafa. The plant comprises of the spiral weld pipe 

mill, hydrostatic testing machine, pipe socketing machine 

(Belling press) and can produce in excess of 50,000 tonnes per 

annum. 

         Total length of pipeline is 75 km was buried over most of 

its length except at river and major stream crossing where it is 

supported on piers. In the buried mode, trenches which may be in 

rock or soil are typically 5m deep with the pipe laid on a support 

base and protected by 1m soil cover.  

 

 
 

 

 

Azara - Jere irrigation scheme 

         To optimally harness the full potential of the Gurara dam 

and improve national and food security for sustainable 

development the Azara- Jere irrigation scheme was adopted by 

the Federal Government.  The facilities is to transfer raw water 

through a 29km DN 1400 steel pipeline to irrigate some 4000ha 

irrigable land of the Gurara valley within Azara – Jere 

downstream of the Gurara Dam. 

           Plate II: Spillway/Stilling Basin of Gurara Dam 

 

 

 

 

 

 

 

 

 

          Plate III: Bottom Outlet Structure of Gurara Dam  

 

 

 

 

 

 

 

 

Plate VI: Pipeline Intake and Tunnel of Gurara Dam 

 

 

 

 

 

 

 

 

 

Plate V: The Power House and Switch Yard of Gurara Dam 

 

 

 

 

 

 

 

 

Plate VI: The 75 Km Long, 3m Inner Diameter Transfer Pipes  
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The Lower Usuma Dam 

         The lower Usuma Dam project was planned to provide 

adequate supply of water during the initial phase of the growth of 

the new Federal Capital city, and it is capable of serving about 

800,000 populations but the population expansion of the city, the 

water in the lower Usuma Dam became insufficient (Onah, 

2007). 

         The earth fill laterite with impermeable core dam has a 

reservoir surface area of 10km
3
 and storage volume of 

121million m
3
 at maximum storage, height of 49m and width of 

250m. The crest width of 10m and 1.35km long, a saddle Dam 

also earth fill with a crest of 450m and maximum height of 25m. 

         The bottom outlet (deep sluice) is 350m long and 6.5m 

x4.0m cross-sectional area. The intake structure is a dry tower 

intake of 40m height and 7m diameter. The treatment plant is 

capable of treating 3,000m3 of water per hour, and the storage 

tank has a capacity of storing 24,000m
3 

with a pipeline of 

1300mm that transport water 33km to FCT.  
 

         The major use of the lower Usuma Dam is for Water supply 

to the FCT however some fishing activities are going on within 

the Ushafa Area of the Dam. 

 

 

 

 

 

 

 

 

 

III. METHODOLOGY 

         A total of 20 water samples (10 water samples dry season 

and 10 water samples rainy season) were taken in this order: 

Point A: reservoir edge of Gurara Dam 2 water samples, a water 

sample each for both dry and rainy season respectively. Point B: 

Intake tower of Gurara Dam (Plate VII) 6 water samples were 

taken, 3 water samples each for both dry and rainy season at pre-

determined depths of 5m, 15m and 25m respectively. Point C: 

Pipeline Intake of Gurara Dam (Plate VIII), 6 water samples 

were taken, 3 water samples each for both dry and rainy season 

at pre-determined depths of 5m, 15m and 25m respectively. 

Point D: Gurara River 2 water samples were taken each for both 

dry and rainy season respectively. Point E: Lower Usuma Dam, 

4 water samples were taken, 2 water samples each for both dry 

and rainy season respectively. The sampling were done during 

the peak of wets season (July) and dry season (March) in order to 

capture the effect of seasonal variations, Using a special water 

sampling grabber. All the samples were collected in 1.5 litre 

plastic bottles which were thoroughly rinsed with the waters to 

be sampled, well labelled (Table 1) then wrapped in black 

polythene bags, before taken to laboratory in ice packed cooler 

on the same day the sampling was done for analysis. 

         Sample were analysed for physical and chemical 

parameters such as Electrical Conductivity, Total dissolve solid, 

pH, Temperature, Turbidity, Taste, Odour, and Chemical oxygen 

demand (COD), Dissolve oxygen (DO), Biological oxygen 

demand (BOD), Tss, Total hardness, chloride, Nitrate, Sulphate, 

Carbonate, Bicarbonate, Sodium, Potassium, Calcium, 

Magnesium, Cadmium, Lead, Iron, E-coli using standard water 

quality laboratory equipments and procedures APHA, (1995, 

1998).  

 

 

 

Table 1: Sampling Location Code and the Description of Sampling Location 

 

N/S Location 

Code  
Description Of Location 

1 GD1 Reservoir edge of Gurara Dam (Plate I), dry season sampling 

2 GD2 
Bottom outlet of Gurara Dam (PlateII) at pre-determined depths of 5m for 

Dry season sampling 

3 GD3 
Bottom outlet of Gurara Dam (PlateII) at pre-determined depths of 15m 

 for dry season sampling 

4 GD4 
Bottom outlet of Gurara Dam (PlateII) at pre-determined depths of 25m for 

Dry season sampling 

Plate VII: Azara – Jere Pivot Irrigation Scheme  

 

 

 

PIPES 
 

 

 

 

 

 

 

Plate VIII: The Outlet Structure where the Water 

from Gurara Dam Enters the Lower Usuma Dam 

during Full Discharge  
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5 GD5 
Pipeline Intake of Gurara Dam (Plate VII), at pre-determined depths of 5m 

 for dry season sampling 

6 GD6 
Pipeline Intake of Gurara Dam (Plate VII), at pre-determined depths of 15m 

 for dry season sampling 

7 GD7 
Pipeline Intake of Gurara Dam (Plate VII), at pre-determined depths of 15m 

  dry season sampling 

8 RD8 Gurara River dry season sampling 

9 LD9 Right edge of Lower Usuma Dam (Plate IX), dry season sampling 

10 LD10 Left edge of lower Usuma Dam (Plate IX), dry season sampling 

11 GR1 Reservoir edge of Gurara Dam (Plate I), rainy season sampling 

12 GR2 
Bottom outlet of Gurara Dam (Plate VII) at pre-determined depths of 5m for 

rainy season sampling 

13 GR3 
Bottom outlet of Gurara Dam (PlateII) at pre-determined depths of 15m 

 for rainy season sampling 

14 GR4 
Bottom outlet of Gurara Dam (PlateII) at pre-determined depths of 25m for 

rainy season sampling 

15 GR5 
Pipeline Intake of Gurara Dam (Plate VI), at pre-determined depths of 5m 

 for rainy season sampling 

16 GR6 
Pipeline Intake of Gurara Dam (Plate VI), at pre-determined depths of 15m 

 for rainy season sampling 

17 GR7 
Pipeline Intake of Gurara Dam (Plate VI), at pre-determined depths of 15m 

 rainy season sampling 

18 RR8 Gurara River rainy season sampling 

19 LR9 Right edge of Lower Usuma Dam, (Plate IX) rainy season sampling 

20 LR10 Left edge of lower Usuma Dam, (Plate IX) rainy season sampling 

 

IV. RESULTS AND DISCUSSION 

 

Table 2: Result of physical test (in-situ) of Water Samples during Dry Season 
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Figure 3: Physical Parameters for Dry Season Water Sampling 

 

Table 3: Result of physical test (in-situ) of Water Samples during Rainy Season 

 
Location

Parameter GR1 GR2 GR3 GR4 GR5 GR6 GR7 RR8 LR9 LR10 Mean WHO NSDWQ

Conductivity (m/sm) 33.3 50 50 33.3 50 50 50 100 20 25 46 1000 1000

Temperature(⁰c) 26.3 26.1 25.2 23.9 26.3 25.5 24.4 26.3 28.3 28.9 26.1 Ambient Ambient

pH 6.51 5.9 5.33 5.1 6.93 6.93 6.93 6.92 6.94 6.94 6.44 6.5 - 8.5 6.5 - 8.5

Turbidity (ppt) 2.75 4.53 10.54 3.3 57.9 5.56 5.56 12.3 1.03 1.1 5.01 5 5

Taste Tasteless Tasteless Tasteless Tasteless Tasteless Tasteless Tasteless Tasteless Tasteless Tasteless  - Tasteless Tasteless

Odour Odurless Odurless Odurless Odurless Odurless Odurless Odurless Odurless Odurless Odurless  - Odurless Odurless  
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Figure 4: Physical Parameters for Rainy Season Water Sampling 

 

         Taste: Drinking water according to NSDWQ (2007) and 

WHO (2011), guidelines is supposed to be tasteless and free 

from any odour. Physical (in-situ) tests for both rainy and dry 

seasons recorded in Tables 2 and 3 show that all the water 

samples are tasteless and odourless. 

         Electrical Conductivity: Electrical conductivity of water 

measures the capacity of water to conduct electric current. It is an 

indicator of how salt-free, ion-free or impurity free a water 

sample is. The standards for drinking water both NSDWQ (2007) 

and WHO (2011), is 1000µS/cm. All the samples analyzed in the 

study are below the recommended limit. 

         Temperature: Temperature ranges between 23.3
0
C to 

28.9
0
C during the rainy season. The dry season recorded lower 

values which ranged between 24.5
0
C to 29.9

0
C and this might 

not be unconnected with the cold harmatan experienced during 

the period of sampling. 

         pH: The pH of a water body is very important in 

determination of water quality since it affects other chemical 

reactions such as solubility and metal toxicity. Tables 2 and 3, 

The pH values for dry season samples ranges from 6.14 – 7.77 

with a mean value of 6.67 and water with pH values higher than 

7.00 indicates that the water is slightly alkaline. The lowest value 

of 6.14 was recorded at GD4 which is at a sampling depth of 

25m and equally the deepest point of the Gurara Dam. Samples 

obtained at the surface of the reservoir (GD1) recorded the higher 

pH values 6.84. The lowest value of 5.1 and highest values of 

6.51 was recorded at same locations (GR4 and GD1) during the 

wet seasons. It could be concluded that lowest pH values are 

associated with depth of the dam. The above values usually 

indicate the presence of carbonates of calcium and magnesium in 

water. 

         The dry season samples value ranges from 5.1 – 6.94 with a 

mean value of 6.44 indicates that the water is slightly acidic 

during the rainy season. The test result in tables 4.4 and 4.5 also 

indicates that the Gurara dam is more acidic than the Lower 

Usuma dam, although the pH values for (GD3, GD4 and RD8) 

which are (6.36, 6.14 and 6.22) respectively for rainy season and 

GR2, GR3 andGR4 which are (5.9, 5.3 and 5.1) respectively did 

not fall within the within the recommend guidelines of NSDWQ 

(2007) and WHO (2011) of 6.5 - 8.5. 

         Turbidity: Turbidity in water is caused by suspended 

particles or colloidal matter that obstructs light transmission 

through the water. It may be caused by inorganic or organic 

matter or a combination of the two. The turbidity value obtained 

from the research ranges from 1.1 NTU - 12 NTU in the rainy 

season and 0.99 NTU - 8.66 NTU in dry season. GD4 and LD9 

turbidity values are 8.66 and 5.35 respectively for dry season 

while DR3, GR5, GR& and RR8 turbidity values are 10.5 NTU, 

5 NTU, 9 NTU, 5.56 NTU and 12.3 NTU respectively as beside 

the maximum permissible limit of 5 NTU by the NSDWQ (2007) 

and WHO (2011). It also indicates that the water is more turbid 

in the rainy season than dry season. This could be as a result the 

presence of organic matter pollution, other effluents, run-off with 

high suspended particles and heavy rainfall.  

Hydrochemical Parameters  
         Results of Physico-chemical and Bacterological tests on the 

water samples for both dry and rainy seasons are presented in 

Tables 4 and 5 respectively. 
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TABLE 4:  Physico-Chemical and Bacterological Result during Dry Season 

 

S/N Parameter Unit GD1 GD2 GD3 GD4 GD5 GD6 GD7 RD8 LD9 LD10 Min Max Mean WHO NSDWQ

1 TDS mg/l 25.8 48.5 45.6 46.1 45.5 30.5 28.9 26.4 46.4 43.9 25.8 48.5 38.8 600 500

2 COD mgO2 52 62 18 34 12 2 22 90 74 78 2 90 44.4 10   -

3 DO % 2 10 2 11 18 18 19 17 18 17 2 19 13.2  -   -

4 BOD mg/l 0.42 0.91 0.25 1.06 1.76 1.72 1.29 1.31 1.62 1.41 0.25 1.76 1.18 6  -

5 TSS mg/l 21 27 30 52 13 18 13 7 12 17 7 52 21 500   -

6 Total Hardness mg/l 160 100 160 180 100 160 140 160 260 260 100 260 168 150 150

7 Chloride mg/l 3.75 3.75 1.25 4.99 2.49 3.75 9.99 4.99 4.99 2.69 1.25 9.99 4.26 200 250

8 Nitrate mg/l 0 0 0 0 0 0 0 0 0 0 0 0 0 25 50

9 Sulhate mg/l 0 0 0 0 0.48 0.47 0.49 0.5 0.63 0.63 0 0.63 0.32 100 200

10 Bicaronate mg/l 3.97 4.42 3.81 3.66 3.51 3.51 3.51 3.66 2.59 2.89 2.59 4.42 3.55 100   -

11 Carbonate mg/l 0 0 0 0 0 0 0 0 0.75 0.9 0 0.9 0.165 100   -

12 Sodium mg/l 7.4 6.8 8.5 8.2 6.8 8 7 7.6 8.4 7.2 6.8 8.5 7.59 200 200

13 Potassium mg/l 16.9 19.9 26.4 26.7 29.6 29.3 28.9 30.2 32 36.4 16.9 36.4 27.63 12   -

14 Calcium mg/l 1.14 0.76 0.79 0.31 1.03 0.75 1 0.45 1.65 1.23 0.31 1.65 0.843 75   -

15 Magnesium mg/l 5.99 4.72 5.19 2.5 4.86 4.96 4.94 4.72 7.19 6.3 2.5 7.19 4.644 0.2 30

16 Cadmium mg/l 0.56 0 0.39 0 0 0 0 0 0.2 0 0 0.56 0.171 0.003 0.003

17 Lead mg/l 0.58 0 0.88 0.56 0 0.37 0 0 0 0 0 0.88 0.24 0.01 0.01

18 Iron mg/l 0.33 0.62 0.24 0.35 0.28 0.33 0.33 0.54 0.85 1.82 0.24 1.82 0.54 0.1 0.3

19 E.coli  - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Location

 
 

TABLE 5: Physico-Chemical and Bacterological Result during Rainy Season 

 
Rainy Season Sample Location

S/N Parameter Unit GR1 GR2 GR3 GR4 GR5 GR6 GR7 RR8 LR9 LR10 Mini Max Mean WHO NSDWQ

1 TDS mg/l 26.5 26.5 26.2 27.8 29.8 26 26.2 45.3 38.6 39.7 26 45.3 31.26 600 500

2 COD mgO2 6.66 0.333 0.333 0.333 0.333 0.333 1 6 6.667 6.667 0.333 6.667 2.87 10   -

3 DO % 103 104 89 75 106 109 104 77 155 100 75 155 102.2  -   -

4 BOD mg/l 9.55 9.24 8.24 6.5 6.51 9.84 8.84 6.8 10.19 8.47 6.5 10.19 8.42 6  -

5 TSS mg/l 2.7 3.7 2.3 3.4 2.7 2 1.9 9.1 2.1 2.5 2 9.1 3.34 500   -

6 Total Hardness mg/l 30 42 30 28 22 30 20 12 40 34 12 42 28.8 150 150

7 Chloride mg/l 0.033 0.015 0.013 0.01 0.02 0.012 0.011 0.014 0.012 0.01 0.01 0.003 0.015 200 250

8 Nitrate mg/l 0 0 0 0 0 0 0 0 0 0 0 0 0 25 50

9 Sulhate mg/l 0 0 0 0 0 0 0 0 0 0 0 0 0 100 200

10 Carbonate mg/l 0 0 0 0 0 0 0 0 0 0 0 0 0 100   -

11 Bicaronate mg/l 2.1 0.84 0 0 0 0 0 0 0 0 0 2.1 0.294 100   -

12 Sodium mg/l 10.55 1.66 4.56 7.77 6.77 4.44 8.88 8.33 8.33 4.44 1.66 10.55 6.573 200 200

13 Potassium mg/l 5.833 3.33 2.5 1.67 2.5 3.33 4.167 5 7.5 11.75 1.67 11.75 4.758 12   -

14 Calcium mg/l 2.959 2.47 2.47 2.889 3.247 3.247 2.827 2.984 4.682 4.26 2.47 4.682 3.204 75   -

15 Magnesium mg/l 11.63 10.86 10.86 10.42 10.8 10.8 10.53 11.12 11.12 10.82 10.42 11.63 10.9 0.2 30

16 Cadmium mg/l 0.047 0.006 0.042 0.042 0.07 0.07 0 0.033 0.033 0.008 0 0.07 0.004 0.003 0.003

17 Lead mg/l 0 0.109 0.003 0.003 0 0 0 0.102 0.102 0 0 0.109 0.032 0.01 0.01

18 Iron mg/l 0.62 0.35 0.35 0.35 0.46 0.56 0.62 0.45 1.24 0.76 0.35 I.26 0.58 0.1 0.3

19 E.coli  - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
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Figure 5: Chemical Parameters for Dry Season Water Sampling 

 

 

Figure 6: Chemical Parameters for Rainy Season Water Sampling 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Hydrochemistry of the Area 

         Total Dissolved Solid (TDS): This comprises inorganic 

salts (mainly calcium, potassium, magnesium, bicarbonates, 

sodium, chlorides and sulphates) and little amounts of organic 

matter dissolved in water. TDS in drinking-water comes from 

natural sources, urban runoff, sewage and industrial wastewater. 

The palatability of water which has TDS level of less than about 

600 mg/l is normally considered to behealty for drinking WHO 

(2011) as the water becomes considerably and gradually more 

unpalatable at greater levels. The TDS values range from 26mg/l 

– 45.3mg/l in the rainy season and 25.8mg/l – 48.5mg/l in dry 

season, indicating that all samples have TDS levels less than the 

maximum permissible limit of 600mg/l. 

         COD and BOD: Organic matter pollution in the water 

samples during the dry season was determined using Chemical 

Oxygen Demand (COD) and Biochemical Oxygen Demand 

(BOD): While BOD is a measure of the quantity of dissolved 

oxygen used by microorganisms in the oxidation of organic 

matter, COD measures the amount of biologically active and 

inactive organic matter in water. Sources of organic matter may 

include plant decay, nutrients from lawn fertilizers, animal and 

human wastes. A low number of COD and BOD is an indicator 

of good quality water while a high COD and BOD indicates 

polluted water. COD and BOD are usually associated with 

sewage water and not with drinking water therefore most 

standards for drinking water made no mention of their limits; 
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meaning that there should be no trace of them. Although, the 

WHO, recommended a BOD limit of 6mg/l and COD limit 

10mg/l for drinking water until 1971, no limit is now 

recommended. 

         In a study on organic pollution of drinking water and liver 

cancer by showed that mortality due to liver cancer for men and 

women was positively correlated with the COD in drinking 

water.  

         From the result in table 4 and 5, below the COD for rainy 

season ranges from 0.33 mg/l – 6.66 mg/l and a mean of 2.87 

mg/l, falls within the WHO recommended limit of 10mg/l. The 

dry season ranges from 2mg/l -90mg/l and a mean of 44.4mg/l 

are all above the WHO recommended limit, with exception of 

GD1 and GD3 which are both 2mg/l each. 

         From the result in table 2 and 3, above: the BOD for dry 

season samples ranges from 0.25 mg/l – 1.76 mg/l with a mean 

of 1.18 mg/l falls within the WHO recommended limit of 6mg/l, 

while that of rainy season ranges 6.5mg/l – 10.19mg/l and a 

mean of 8.42mg/l are all above the WHO recommended limit of 

6mg/l. The linear relation between (BOD) and (COD) might be 

attributed to increase in salinity, temperature and biological 

activity. 

         Dissolved Oxygen (DO): The dissolved oxygen content of 

water is influenced by the source, raw water temperature, 

treatment and chemical or biological processes taking place in 

the distribution system. Depletion of dissolved oxygen in water 

supplies can encourage the microbial reduction of nitrate to 

nitrite and sulfate to sulfide. It can also cause an increase in the 

concentration of ferrous iron in solution, with subsequent 

discoloration at the tap when the water is aerated. No health-

based guideline value is recommended. 

         From the result in table 4 and 5, below: the DO for dry 

season samples ranges from 2mg/l to 19mg/l with a mean of 

13.2.  The rainy season samples ranges from 75mg/l – 155mg/l 

with a mean of 102.2mg/l, which is of high level and might 

exacerbate corrosion of metal pipes WHO (2011). 

         Total hardness (TH): Hardness caused by calcium and 

magnesium is usually indicated by precipitation of soap scum 

and the need for excess use of soap to achieve cleaning. 

Consumers are likely to notice changes in hardness WHO (2001). 

The total hardness value obtained in the research for rainy season 

indicates that all the samples are within the permissible limit of 

NSDWQ (2007) and WHO (2011), while the values obtained in 

the dry season indicates that they are above the permissible limit 

of 150m/L by the NSDWQ (2007) and WHO(2011).This might 

be due to the presence of dissolved magnesium and calcium ions. 

Only locations GD2, GD5 and GD7, falls within the permissible 

limit.  

         Chloride (Cl
-
): Chlorides are salts resulting from the 

combination of the gas chlorine with a metal. Chlorine is 

regularly be found in the ground as rock salts or halite and is 

generally bond with sodium. In combination with a metal such as 

sodium, it becomes essential for life. High chloride loads may be 

related to a variety of factors, including increases in wastewater 

and septic-system discharges, sewage and animal waste, 

recycling of chloride from drinking water, and leachate from 

landfills and salt storage areas. Continuing drinking of 

chlorinated water is also associated with increase in developing 

bladder and rectal cancers. Chloride is a widely distributed 

element in all types of rocks in one form or the other and is an 

indication that the water is of a marine source. Its affinity 

towards sodium is high. High concentration of chloride makes 

water unpalatable and unfit for drinking and livestock watering. 

The NSDWQ (2007) stated no limit for chloride concentration in 

drinking water but the World Health Organisation has its 

maximum permissible limit at 250mg/l. From the result from 

tables 4 and 5, chloride composition in the water samples range 

between 0.009 to 0.033mg/l and a mean value of 0.015 for rainy 

season and 1.25 mg/l – 9.99 mg/l and a mean value of  4.26m/L 

in the dry season which is within the WHO (2011)  permissible 

limit. 

         Nitrate (NO3
-
): Nitrate is a colourless, odourless and 

tasteless compound that is essential to all life. Most plants 

require large quantities to sustain high yields. Nitrate is an 

integral part of the nitrogen cycle in the environment and can 

also form when microorganisms breakdown fertilizers, decaying 

plants, manures or other organic residues. Although nitrate 

occurs naturally, in most cases higher levels are thought to result 

from human activities such as fertilizers and manures, animal 

feedlots and wastes, municipal wastewater and sludge, septic 

systems and N-fixation from atmosphere by legumes, bacteria 

and lightening. 

         High nitrate levels in water can cause methemoglobinemia 

or blue baby syndrome, a condition found especially in infants 

less than six months which reduce oxygen supply to vital tissues 

such as the brain. Nitrate concentrations in the water samples are 

generally zero for all samples both for rainy and dry season. 

         Sulphate (SO4
2-

): Sulphate can be found in almost all 

natural water. The origin of most sulphate compounds is the 

oxidation of sulphite ores, the presence of shale or industrial 

wastes. It can also be formed from decomposing underground 

deposits of organic matter such as decaying and animal material. 

People not used to drinking water with high levels of sulphate 

can experience dehydration and diarrhoea. However, people tend 

to get used to high sulphate levels after few days. Sulphate gives 

a bitter or medicinal taste to water when concentrations are high 

making it unpleasant to drink. 

         The maximum permissible limit of sulphate in drinking 

water by NSDWQ (2007) and WHO (2011) standards is 100mg/l 

and 200mg/l respectively. Sulphate concentration in all the 

samples falls below these limits. The sulphate values are 

generally low ranging from 0mg/l to 0.63mg/l in the dry season 

and 0m/l in rainy season respectively 

         Carbonate CO3
2- 

: In geology and mineralogy, the term 

"carbonate" can refer both to carbonate minerals and carbonate 

rock (which is made of chiefly carbonate minerals), and both are 

dominated by the carbonate ion, CO3
2-

. Carbonate minerals are 

extremely varied and ubiquitous in chemically precipitated 

sedimentary rock. The most common are calcite or calcium 

carbonate, CaCO3, the chief constituent of limestone (as well as 

the main component of mollusc shells and coral skeletons); 

dolomite, a calcium-magnesium carbonate CaMg(CO3)2; and 

siderite, or iron(II) carbonate, FeCO3, an important iron ore.  

         The Nigerian Standard has no stated limit for carbonate 

concentration in water but the WHO (2011) standard put it at 

100mg/l. The concentrations of carbonate in the water samples 

are generally low, no concentration for rainy season and 
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concentration 0.75mg/l and 0.9mg/l only in location LD9 and 

LD10 respectively i.e. in lower Usuma Dam. 

         Bicarbonate (HCO3
-
): Bicarbonates in water occur when 

water comes from limestone aquifers or lakes, rivers and canals 

that cut into limestone.  

         Bicarbonate is fundamental for our bodies and is found in 

all biological fluids. Bicarbonates play a central role in 

maintaining the body’s internal acid-base balance and in stomach 

secretions and it are essential to the process of digestion. One of 

the few adverse effects of bicarbonate high concentrations is in 

irrigation as it can decrease the lime requirement for plant 

production thereby causing adverse plant growth by excessively 

raising the pH of the soil or potting media. 

         The Nigerian Standard has no stated limit for bicarbonate 

concentration in water but the WHO (2011) put it at 100mg/l. 

The concentrations of bicarbonate in the water samples result all 

fall within the permissible limit of WHO (2011) as the minimum 

value of 2.59mg/l and highest value of 4.42mg/l were recorded. 

         Sodium (Na+): Sodium is sourced from rocks and soils 

washed by moving water ending up in oceans, rivers and lakes. 

According to sodium can also be sourced from deposited wastes. 

Sodium is a dietary mineral for animals but plants hardly use it. 

In humans, it is partially responsible for nerve functions. It 

regulates extra cellular fluids, acid-base balance and membrane 

potential, partially together with potassium. Sodium overdose 

may cause increased blood pressure, arteriosclerosis, oedema, 

hyperosmolarity, and confusion. Sodium shortages may lead to 

dehydration, convulsion, muscle paralysis, decreased growth and 

general numbness. People suffering from diarrhea require a 

higher dietary amount of sodium than usual while people with 

heart and kidney diseases are recommended a sodium poor diet.  

The maximum permissible limit for sodium according to both  

NSDWQ (2007) and WHO (2011) standards is 200mg/l and the 

result above clearly shows that all the water samples have 

concentration of sodium far below the maximum limit as 

1.66mg/l lowest value and 10.55mg/l as highest value were 

recorded respectively. 

         Potassium (K
+
): Potassium is a dietary mineral with vital 

functions in nerve stimulus, muscle contractions, blood pressure 

regulation and protein dissolution. It also protects the heart and 

arteries and may even prevent cardiovascular diseases. Potassium 

shortages are rare but may lead to depression, muscle weakness, 

heart rhythm disorder and confusion. High concentration of 

potassium may be particularly harmful example, high doses of 

potassium chloride interferes with nerve impulses, which 

interrupts with virtually all bodily functions and mainly affects 

heart functioning. Potassium may be removed from water by 

means of reverse osmosis. 

         Potassium occurs in various minerals from which it may be 

dissolved through weathering process. It is also sourced from 

fertilizers and plants. Being an essential element, it is present in 

the tissues of all plants and animals. Potassium is applied in 

many industrial processes such as in alloy and organic synthesis, 

fertilizer production, glass making, soap making etc. Waste 

generated from these production processes is hazardous when 

discharged on surface water and it is difficult to purify. 

Concentration of potassium in the water samples in the result in 

tables 4.6 and 4.7 below ranges from 16.9mg/l to 36.4mg/l with a 

mean of 27.63mg/l for dry season and 1.66mg/l to11.75mg/l and 

a mean of 4.758mg/l for rainy season sampling. This indicates 

that the concentration of all the rainy season samples fall within 

the WHO (2011) permissible limit of 12mg/l, while all the dry 

season samples are above the WHO (2011) permissible limit. 

This could be attributed to the run-off with high suspended 

particles and heavy rainfall. 

         Calcium (Ca
2+

): Calcium occurs in water naturally as it 

may be dissolved from rocks such as limestone, marble, calcite, 

dolomite, gypsum, fluorite and apatite. Calcium is a dietary 

requirement for all organisms apart from some insects and 

bacteria. It is a building stone of skeletons of most marine 

organisms, and eye lenses. The surest source of calcium is in 

drinking water as the body is most easily able to absorb calcium 

carried along in the mineral drinking water. Together with 

magnesium, calcium is an important determinant of water 

hardness and functions as a pH stabilizer because of its buffering 

qualities. It also gives water a better taste. Lack of calcium is one 

of the main causes of osteoporosis, a disease in which the bones 

become extremely porous, and subjected to fracture and heal 

slowly. 

         The NSDWQ (2007) stated no limit for calcium 

concentration in drinking water but the WHO (2011) has its 

maximum permissible limit at 75mg/l. From the result in Tables 

4 and 5 below, calcium composition in the water samples range 

between 0.31 to 1.65mg/l in dry season and 2.5 to 4.7mg/l in the 

rainy season and is therefore within the permissible limit of 

WHO (2011) standards. 

         Magnesium (Mg
2+

): Magnesium is a dietary mineral for 

humans, one of the micro elements that are responsible for 

membrane function, nerve stimulant transmission, muscle 

contradiction, protein construction and Deoxyribonucleic acid 

(DNA) replication. It is also an ingredient of many enzymes. 

Together with calcium, they often perform the same functions 

within the human body and are generally antagonistic. Studies 

have shown that it is unusual to introduce legal limits for 

magnesium in drinking water because there is no scientific 

evidence of magnesium toxicity instead water deficient in 

magnesium and calcium is susceptible to causing cardiovascular 

diseases in humans. 

         Contrary to non-scientific evidence of magnesium toxicity 

NSDWQ (2007) and WHO (2011) standard for drinking water 

allows for a maximum permissible limit of 0.2mg/l and 30mg/l 

respectively for magnesium in drinking water. All the water 

samples for both dry and rainy season are above the NSDWQ 

(2007) standard maximum permissible limit of 0.2mg/l. This 

might accounts for the hardness of the water. In some location 

can attribute to bedrock dissolution and chemical weathering of 

ferromagnesian mineral. 

         Cadmium (Cd): Cadmium metal is used in the steel 

industry and in plastics. Cadmium compounds are widely used in 

batteries. Cadmium is released to the environment in wastewater, 

and diffuse pollution is caused by contamination from fertilizers 

and local air pollution. Contamination in drinking-water may 

also be caused by impurities in the zinc of galvanized pipes and 

solders and some metal fittings WHO (2011). 

         Absorption of cadmium compounds is dependent on the 

solubility of the compounds. Cadmium accumulates primarily in 

the kidneys and has a long biological half-life in humans of 10–

35 years. There is evidence that cadmium is carcinogenic by the 
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inhalation route, and International Agency for Research on 

Cancer (IARC) has classified cadmium and cadmium compounds 

in Group 2A (probably carcinogenic to humans). However, there 

is no evidence of carcinogenicity by the oral route and no clear 

evidence for the genotoxicity of cadmium. The kidney is the 

main target organ for cadmium toxicity. 

         The maximum permissible limit for cadmium according to 

both NSDWQ (2007) and WHO (2011) standards is 0.003mg/l 

and the result above clearly shows that the rainy season water 

sample which ranges from 0mg/l to 0.07mg/l and a mean value 

of 0.0035mg/l and dry season  water  samples  ranges from 0mg/l 

to 0.558mg/l  and a mean value of 0.17mg/l. this indicates that all 

the rainy season samples are above the permissible limit of 

0.003mg/l expect for location GR7. The dry season samples 

locations GD1 and GD2 are above the permissible limit while all 

other locations are which in the permissible limit. This might be 

as a result of wastewater, and diffuse pollution is caused by 

contamination from fertilizers and local air pollution from other 

water bodies flowing into the reservoir from the catchment areas 

WHO (2011). 

         Lead (Pb): Lead is used principally in the production of 

lead-acid batteries, solder and alloys. The organolead compounds 

tetraethyl and tetramethyl lead have also been used extensively 

as antiknock and lubricating agents in petrol, although their use 

for these purposes in many countries has largely been phased out. 

Owing to the decreasing use of lead-containing additives in 

petrol and of lead-containing solder in the food processing 

industry, concentrations in air and food are declining; in most 

countries, lead levels in blood are also declining unless there are 

specific sources, such as dust from leaded paint or household 

recycling of lead-containing materials (WHO, 2011). 

         Exposure to lead is associated with a wide range of effects, 

including various neurodevelopment effects, mortality (mainly 

due to cardiovascular diseases), impaired renal function, 

hypertension, impaired fertility and adverse pregnancy outcomes. 

Impaired neurodevelopment in children is generally associated 

with lower blood lead concentrations than the other effects the 

weight of evidence is greater for neurodevelopmental effects than 

for other health effects and the results across studies are more 

consistent than those for other effects. For adults, the adverse 

effect associated with lowest blood lead concentrations for which 

the weight of evidence is greatest and most consistent is a lead-

associated increase in systolic blood pressure. 

         The maximum permissible limit for lead according to both 

NSDWQ (2007) and WHO (2011) standards is 0.01mg/l and the 

result above clearly shows that the rainy season water samples in 

location (GR2, RR8 and LR9), for dry season water samples 

(GR2, RR8 and LR9) above the permissible limit for both 

NSDWQ(2007) and WHO(2011) standards, it might attribute to 

production of lead-acid batteries, solder, alloys and lubricating 

agents in petrol found in surface water through surface water 

flow and runoff from other rivers, streams and lakes in catchment 

area.  All other water samples for both dry and rainy season are 

within the standards. 

         Iron (Fe
2+

): Iron is one of the earth’s most plentiful 

resources. Rainwater dissolves this element as it infiltrates the 

soil and underlying geological formations. Although iron is not 

hazardous to health, it is considered a secondary or aesthetic 

contaminant. It is essential for good health as it helps transport 

oxygen in the blood. Iron causes taste and odour problem in 

water and may result in red water when it exceed the maximum 

permissible limit of 0.3mg/l NSDWQ (2007) and WHO (2011) 

has a permissible limit of 0.1mg/l. 

         Iron concentration in the water samples are generally high 

for both rainy and dry season and are above the permissible limit 

of 0.30mg/l WHO (2011).Water samples in location GD3 and 

GD5 of the dry season and have values of 0.024mg/l and 

0.28mg/l are within the NSDWQ (2007) recommended standard 

of 0.3mg/l while all other locations are therefore above the 

NSDWQ (2007) recommended standard. This might be as a 

result rainwater dissolving elements from rock formation as it 

infiltrates the soil and water bodies. 

         Escherichia coli: Escherichia coli (E. coli) is the major 

species in the faecal coliform group and the best indicator of 

faecal pollution and possible presence of pathogens. Most 

coliform bacteria do not cause disease but however, some rare 

strains of E. coli can cause serious illness, such as urinary tract 

infections, bacteraemia and meningitis. 

The maximum permissible limits NSDWQ (2007) and WHO 

(2011), standards for Escherichia coli in drinking water are 0 

cfu/100ml. 

         From the result in table 4.6 and 4.7, above: the E. coli value 

for both rainy season and dry season is 0mg/l 

 

Seasonal Variation of Water Quality of the Two Dams  

 The Gurara Dam water is more acidic than the lower 

Usuma Dam water as shown in tables 3 and 2 above. 

 The water in the lower Usuma Dam is more 

contaminated than that of Gurara dam as shown in table 

4 and 5 above for parameters such as TDS, COD, 

conductivity, turbidity, total hardness, sulphate, 

carbonate, potassium, calcium, and iron content. 

         There is no significant difference the water samples taken 

at pre-determined depths of the Gurara Dam reservoir expect that 

the pH at the bottom was the lowest with a value of 5.10 during 

the rainy season and 6.14 during the dry season. 
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Figure 7: Dilution effect on sample 

 

         Chemical parameters in Dam water tend to have higher 

concentrations during the dry season when water level decreases 

and have lower concentrations due to higher water level in the 

wet or rainy season as a result of dilution of the chemical 

parameters with more water, expect for BOD, DO, magnesium 

and calcium which is more in the rainy season. This dilution 

effect was observed on a number of parameters when comparing 

the chemical analysis results of the rainy and dry seasons as 

shown in figure 3 above. 

 

V. CONCLUSION 

         The study was to assess the water quality of the Gurara 

Water Transfer to FCT. The aim is to compile geological, 

hydrogeological, hydrological, geochemical and microbiological 

baseline data of Gurara Dam and Lower Usuma Dam for 

application in environmental geological issue (e.g. environmental 

health, agricultural, industrial recreational and other surface 

water usage). 

         There are few human activities going on around the Dams 

such as skeletal fishing but most of the contaminants are from the 

dissolution of the rocks and soil type and also from the surface 

water flow from different river and steam flow from catchment 

area that were already contaminated with anthropogenic 

wastewater upstream. 

         Geologically, the study area is basement complex and its 

characterised by three major outcrops, granite, gneiss and 

migmatite. 

         A total of twenty water samples were collected from 

different sampling location at different depth interval and 

analysed for physical, chemical and microbiological parameters 

during the rainy and dry season, using standard analytical 

methods. The result was also compared with water quality 

standards provided by NSDWQ (2007) and WHO (2011). It was 

found that a number of individual samples location have some 

parameters like 

 High concentration of COD and BOD above the 

maximum permissible limits, the sources of 

contamination might be attributed to increase in 

salinity, temperature and biological activity. 

  Turbidity above the maximum permissible limits might 

be as a result of the presence of organic matter 

pollution, other effluents, run-off with high suspended 

particles and heavy rainfall. 

 High concentration total hardness above the maximum 

permissible limits mightbe due to the presence of 

dissolved calcium and magnesium ions. 

 High concentration of cadmium above the maximum 

permissible limits in some locations might be as a result 

of wastewater, and diffuse pollution caused by 

contamination from fertilizers and pollution from other 

water bodies flowing into the reservoir from the 

catchment areas. 

 High concentration of lead above the maximum 

permissible limitsit might be attributed to production of 

lead-acid batteries, solder, alloys and lubricating agents 

in petrol found in surface water through surface water 

flow and runoff from other rivers, streams and lakes in 

catchment area.  

 The recorded high concentration of iron might be as a 

result of laterization process of parent rocks (granite, 

granite gneiss, schist and migmatite) and release of iron 

oxides. 
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Abstract- The objective of this paper is to compare vertical 

stiffness of inflation fluid air and nitrogen to increase capacity of 

tire normal force and then improve vehicle stability. Tire 

Stiffness is important to provide comfortable ride for passenger 

and also prevent damage to the working parts. The stiffness of 

Tata Nano car tire having size P135/70R12 in the radial [or 

vertical] direction is measured. This information is based on the 

measurement of single tire at inflation pressure [1.3, 1.7, 2, 2.4 

and 2.7bar] and vertical load range [300 400,500,600,700 and 

800kg] for different inflation fluid inside the tire. Experimental 

verification of vertical stiffness is done for P135/70R12 tire by 

using load-deflection test conducted for different inflation 

pressure, inflation fluid and load under static condition. To 

design mathematical model of undamped spring mass system 

under harmonic force. The minimum vertical amplitude is 

obtained from theoretical analysis at given load and pressure for 

different fluid. 

 

Index Terms- Amplitude, Inflation pressure and fluid, load-

deflection characteristics, Tire vertical stiffness, undamped 

system. 

 

I. INTRODUCTION 

n effective performance of car tires depends on tire size, tire 

pressure, vehicle load, resistance to aging, resistance to 

wear etc. The tires must be large and strong, enough to support 

the vehicle on road the tire must absorb by deflecting part of the 

shock from road irregularities. Stiffness of a tire plays an 

important role for a comfortable ride for passenger also 

protecting the chassis and other working parts from getting 

damaged due to road irregularities. A small radial ply drive tire 

was chosen for rolling and non-rolling test at different inflation 

pressure[1].The maximum change in area about 70% was 

observed in the range of pressure from 1 bar to about 2 bar 

deflection. Taylor (1996) examined potential equations to 

describe the relationship between load and 

deflection[2].Efficiency of tire tube development in integrating, 

analysis and simulation into design, testing and manufacturing 

process. The analysis of tire tube fluid dynamic properties by 

study and simulation using CFD tools. The various properties 

taken into account are static pressure, dynamic pressure and 

radial velocity[3]. The stiffness of the tire when it is stationary is 

usually greater than when it is rolling. Stationary tire stiffness is 

more dependent other factor such as amplitude and frequency 

than rolling tire stiffness[4].The quasi-static behavior stationary 

automobile tire vertically loaded against a horizontal surface was 

successfully investigated using LS-DYNA3D simulation[5]. 

static and dynamic tire test was conducted the tire carcass shape 

was measured and the footprint dimension of the tire were 

determined at various tire inflation pressure and normal loads 

using cleats with different dimensions the modal analysis was 

also determined the vibration mode and natural frequencies of 

the tires[6,8]. 

        The objective is to determine the vertical stiffness of a 

P135/70R12 passenger TATA Nano car drive tire using the 

Load-deflection method. This measurement is to establish value 

of tire stiffness which could be used for vehicle simulation and to 

observe the value changed under different conditions. Compare 

the stiffness characteristics of tire at different inflation pressure 

and different static load and different inflation fluid e.g. 

compressed air and nitrogen. The compressed air inside a tire 

expands when heated and contracts when cooled. Nitrogen will 

not fluctuate as much.  

        Nitrogen provides constant pressure and is less susceptible 

to diffusion caused by changing temperatures [3]. In present 

work design a mathematical model for response of undamped 

spring mass system under harmonic force and response of 

undamped system under harmonic motion of the support. 

        In the present work P135/70 R12 passenger car tyre is used 

where P indicates for passenger vehicle, 135 identifies the 

section width in millimeters, 70 identifies the ratio of the tyre 

cross-sectional height (The distance between the tip of the tread 

to the bead seat) to that of the section width (the outermost 

distance between the tire walls), R indicates a radial tire and 12 

identifies the wheel rim diameter in inches.  

 

II. MATHEMATICAL MODELING 

A) Response of an undamped system under Harmonic Force: 

        An undamped system subjected to a harmonic force  

F (t) =   acts on mass m of an undamped system 

 

 
 

Fig.(a) Equilibrium position     Fig.(b)-Displacement position  

Fig.(c)-  F.B.D. 

The equation of motion 

A 
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                              (1) 

 

The solution of  equation  

                             xc= c1cosn t + c2 sinn t          (2) 

                             xp = Xsint                              (3)          

 

X= Maximum Amplitude of xp 

 
 

                                                       (4) 

The Total solution of equation (1) becomes, 

 

X(t)=c1cosn t + c2 sinn t +  * sint 

 

Using initial condition, X(t=0)=x0 and (t=0) =    

 

2x (t) =[ x-  ] )   +  sint    (5)                             

 

        This equation (5) obtained complete solution by 

superposition of transient and steady state vibration. 

 

B) Response of an undamped system under Harmonic motion of 

the Support: 

        The tire is modeled as a linear spring without damping. The 

support is excited by a sinusoidal motion y=Y sint  

 

 
Fig.(a)- Equilibrium position  Fig.(b)-  Displacement position 

Fig.(c)- F.B.D. 

 

x=Displacement of mass ‘m’ from its equilibrium position  

y= Displacement of support 

                                 

  y =Y sint                                         (6)  

The differential equation of motion is 

     

                                (7) 

             

        The equation (xi) is known as Differential equation of 

motion an undamped system which is similar to a linear second 

order differential equation of motion  

For Steady State Amplitude (X)   

                                                     (8) 

X = Steady state Amplitude 

Y = Amplitude of Sine curve (m) 

 

III. EXPERIMENTAL ANALYSIS 

        A small passenger Nano car tire P135/70R12 was selected 

for this study, a pivoting test frame was constructed with a length 

L of 1235mm from the pivot to the Axle center. For vertical 

deflection test consisted of a mild steel base plate with an 

inverted u-shaped bracket to support the axle. The distance from 

the base plate to the tabs was 450mm, which placed the axle 

center 470mm from the base plate.  

 

 
Fig.1 Experimental Setup 

 

1. Hydraulic jack, 2.vernire height gauge, 3.Tested tire, 

5.hydraulic pump, 6.pressure gauge 4, 7 supporting frame 

 

        Vertical load applied by using hydraulic jack at different 

inflation pressure. A vernire height gauge having least count 

0.02mm was used to measure vertical displacement from the 

axle. Test is conducted at five pressure (1.3, 1.7, 2, 2.4 and 

2.7bar) by increasing the static load and measuring static loaded 

radius (SLR) as the tire rested on a smooth metal The vertical 

load (300,400,500,600,700 and 800kg) applied on the test frame 

for  fluid Air and Nitrogen. 

 

IV. RESULT ANALYSIS 

        The experimental results are obtained by varying stiffness 

parameters as follows 
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A) Effect of change in inflation fluid Air 

 

Load 

[kg] 

Tire Deflection [mm] 

1.3 

bar 

1.7 

bar 

2 

bar 

2.4 

bar 

2.7 

bar 

      300 17.8 15.7 14.8 14 12.72 

400 24.6 21.9 20.10 20 18.34 

500 31.7 28.44 27.6 26 24.02 

600 38.5 34.4 31.09 30.50 28.84 

700 44.4 39.7 36.04 34.90 33.7 

800 49 42.30 40.05 38.30 37.10 

Table1. Effect of change in inflation fluid (Air) 

 
Graph 1.Combined effect of tire deflection versus load for Air 

  Graph shows at constant pressure, when load is increasing then tire deflection increases linearly. Pressure 1.3bar shows more 

deflection at all load values. Tire deflection gradually decreases when increasing tire pressure at any constant load value.  

B) Effect of change in inflation fluid Nitrogen 

 

Load 

[kg] 

Tire Deflection [mm] 

1.3 

bar 

1.7 

bar 

2 

bar 

2.4 

bar 

2.7 

bar 

300 16.7 15.02 14.2 13.35 11.9 

400 23.6 20.4 19.32 19 17.5 

500 30.4 27.6 26.2 25.12 23.20 

600 36 33.3 30.5 29.08 27.54 

700 41.7 38.5 35.24 34.8 32.82 

800 46.10 41 39.08 37.40 36.4 

Table 2. Effect of change in inflation fluid (Nitrogen) 

 
Graph 2.Combined effect of tire deflection versus load for Nitrogen 
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        Graph shows at constant pressure, when load is increasing then tire deflection increases linearly. Pressure 1.3bar shows more 

deflection at all load values.  

 

C) Effect of inflation pressure on Stiffness for Air: 

        Tire Stiffness value determined at different inflation pressure is the ratio of applied load on the tire to the deflection. Inflation 

pressure of tire increases then stiffness of tire is increases. Shows stiffness values at different pressures at inflation fluid as Air 

 

Pressure 1.3bar 

Load 

kg 

Def. 

mm 

Stiffness 

N/mm 

300 17.8 165.33 

400 24.6 159.51 

500 31.7 154.73 

600 38.5 152.88 

700 44.4 154.66 

800 49 160.16 
 

Pressure 1.7 bar 

Load 

kg 

Def. 

mm 

Stiffness 

N/mm 

300 15.7 187.45 

400 21.9 179.17 

500 28.44 172.46 

600 34.4 171.10 

700 39.7 172.97 

800 42.3 185.53 
 

Pressure 2 bar 

Load 

kg 

Def. 

mm 

Stiffness 

N/mm 

300 14.8 198.85 

400 20.1 195.22 

500 27.6 177.71 

600 31.09 189.32 

700 36.04 190.53 

800 40.05 195.95 
 

Pressure  2.4bar 

Load 

kg 

Def. 

mm 

Stiffness 

N/mm 

300 14 210.21 

400 20 196.2 

500 26 188.65 

600 30.5 192.98 

700 34.9 196.76 

800 38.3 204.90 
 

Pressure 2.7bar 

Load 

kg 

Def. 

mm 

Stiffness 

N/mm 

300 12.72 231.36 

400 18.34 213.95 

500 24.02 204.20 

600 28.84 204.09 

700 33.7 203.76 

800 37.1 211.53 
 

Table 3. Effect of inflation pressure on Stiffness for Air 

 

Graph shows the combined effect of all load values on Tire stiffness when inflation fluid as Air in tire 

 
Graph 3. Tire stiffness versus load for Air 

 

At constant load Inflation pressure increases then tire stiffness is also increases. 
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D) Effect of inflation pressure on stiffness for Nitrogen: 

        Inflation pressure of tire increases then stiffness of tire is increases. Shows stiffness values at different pressures at inflation fluid 

as Nitrogen 

 

 

Pressure 1.3bar 

Load 

kg 

Def. 

mm 

Stiffness 

N/mm 

300 16.7 176.22 

400 23.6 166.27 

500 30.4 161.34 

600 36 163.5 

700 41.7 164.67 

800 46.1 170.23 

Pressure 1.7bar 

Load 

kg 

Def. 

mm 

Stiffness 

N/mm 

300 15 195.93 

400 20.4 192.35 

500 27.6 177.71 

600 33.3 176.75 

700 38.5 178.36 

800 41 191.41 
 

Pressure  2bar 

Load 

kg 

Def. 

mm 

Stiffness 

N/mm 

300 14.2 207.25 

400 19.3 203.10 

500 26.2 187.21 

600 30.5 192.98 

700 35.2 194.86 

800 39.0 200.81 
 

Pressure  2.4 bar 

Load 

kg 

Def. 

mm 

Stiffness 

N/mm 

300 13.3 220.44 

400 19 206.52 

500 25.1 195.26 

600 29 202.40 

700 34.8 197.32 

800 37.4 209.83 
 

Pressure 2.7bar 

Load 

kg 

Def. 

mm 

Stiffness 

N/mm 

300 11.9 247.31 

400 17.5 224.22 

500 23.2 211.42 

600 27.5 213.72 

700 32.8 209.23 

800 36.4 215.60 
 

Table 4. Effect of inflation pressure on Stiffness for Nitrogen 

 

Graph shows the combined effect of all load values on tire stiffness when inflation fluid as Nitrogen in tire 

 
Graph 4. Tire stiffness versus load for Nitrogen 

         At constant load Inflation pressure increases then tire stiffness is also increase. At pressure 2.7bar tire stiffness is more compare 

to the other pressure values. 
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E) Theoretical analysis for vertical amplitude of vibration (X): 

        Consider a TATA Nano car moves over a road surface having sinusoidal profile with a wavelength of 4m and amplitude of 

0.15m. 

  m= Mass of tire (kg) = 14kg 

  K= Tire stiffness (N/m) 

  λ = wavelength of sine curve (m) = 4m 

  Y= Amplitude of sinusoidal surface (m) =0.15m  

  n  = Natural circular frequency of the system (rad/s)  

     = circular frequency of external exciting force (rad/s) 

           V = speed of vehicle (km/hr) = 100km/hr 

            V = (100 * 1000)/3600 = 27.77m/sec 

 
Vertical Amplitude of vibration (X): 

     Steady state amplitude due to excitation of support 

                                n   =                          (i) 

 

                                                    (ii) 

 

For inflation fluid: Air For inflation fluid: Nitrogen 

Pressure 1.3bar 

Load 

(kg) 

Wn 

(rad/s) 

X 

(m) 

300 108.67 0.1788 

400 106.74 0.1800 

500 105.12 0.1812 

600 104.49 0.1816 

700 105.10 0.1812 

800 106.95 0.1799 
 

Pressure 1.3bar 

Load 

(Kg) 

Wn 

(rad/s) 

X 

(m) 

300 112.19 0.1767 

400 108.97 0.1786 

500 107.35 0.1796 

600 108 0.1792 

700 106.4 0.1803 

800 110.26 0.1778 
 

Table.5.Vertical amplitude of vibration for pressure 1.3bar 

 
Graph 5.comparison of amplitude of Air and Nitrogen at pressure 1.3bar 

 

 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 1, January 2016      146 

ISSN 2250-3153   

www.ijsrp.org 

For inflation fluid: Air For inflation fluid: Nitrogen 

Pressure 1.7bar 

Load 

(kg) 

Wn 

(rad/s) 

X 

(m) 

300 115.71 0.1748 

400 113.13 0.1762 

500 110.99 0.1774 

600 110.55 0.1776 

700 111.15 0.1773 

800 115.11 0.1751 
 

Pressure 1.7bar 

Load 

(Kg) 

Wn 

(rad/s) 

X 

(m) 

300 118.3 0.1736 

400 117.2 0.1741 

500 112.66 0.1764 

600 112.36 0.1766 

700 112.87 0.1763 

800 116.92 0.1742 
 

Table 6.Vertical amplitude of vibration for pressure 1.7bar 

 
Graph 6.comparison of amplitude of Air and Nitrogen at pressure 1.7bar 

 

 

For Inflation Fluid: Air For inflation fluid: Nitrogen 

Pressure  2bar 

Load 

(kg) 

Wn 

(rad/s) 

X 

(m) 

300 119.17 0.1732 

400 118 0.1737 

500 112.66 0.1764 

600 116.28 0.1745 

700 116.66 0.1743 

800 118 0.1737 
 

Pressure  2bar 

Load 

(Kg) 

Wn 

(rad/s) 

X 

(m) 

300 121.67 0.1721 

400 120.44 0.1726 

500 115.63 0.1748 

600 117.4 0.1740 

700 117.97 0.1737 

800 119.8 0.1729 
 

Table 7.Vertical amplitude of vibration for pressure 2bar 

 
Graph 7.comparison of amplitude of Air and Nitrogen at pressure 2bar 
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For Inflation Fluid: Air For inflation fluid:  Nitrogen 

Pressure  2.4bar 

Load 

(kg) 

Wn 

(rad/s) 

X 

(m) 

300 122.53 0.1717 

400 118 0.1737 

500 116 0.1747 

600 117 0.1742 

700 118.55 0.1734 

800 120.17 0.1727 
 

Pressure  2.4bar 

Load 

(Kg) 

Wn 

(rad/s) 

X 

(m) 

300 125.48 0.1706 

400 121.45 0.1722 

500 118.09 0.1737 

600 120.23 0.1727 

700 118.72 0.1734 

800 122.42 0.1718 
 

Table 8.Vertical amplitude of vibration for pressure 2.4bar 

 
Graph 8.comparison of amplitude of Air and Nitrogen at pressure 2.4bar 

 

 

For Inflation Fluid: Air For inflation fluid : Nitrogen 

Pressure 2.7bar 

Load 

(kg) 

Wn 

(rad/s) 

X 

(m) 

300 128.55 0.1695 

400 123.62 0.1731 

500 120.77 0.1725 

600 120.64 0.1725 

700 120 0.1728 

800 122 0.1719 
 

Pressure 2.7bar 

Load 

(Kg) 

Wn 

(rad/s) 

X 

(m) 

300 132.9 0.1681 

400 126.55 0.1702 

500 122.88 0.1716 

600 123.55 0.1713 

700 122.24 0.1718 

800 124.09 0.1711 
 

Table 9.Vertical amplitude of vibration for pressure 2.7bar 

 
Graph 9.comparison of amplitude of Air and Nitrogen at pressure 2.7bar 
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V. CONCLUSION 

        Vertical Radial stiffness of passenger car tire P135/70R12 is 

successfully investigated using load deflection method under a 

static condition by using experimental test frame setup. Tire 

deflection for fluid Nitrogen is less compare to Air for all 

pressures. The Inflation pressure directly influences the stiffness 

of the tire as inflation pressure increase, the stiffness of the tire 

also increases. From theoretical analysis the minimum vertical 

amplitude is obtained at given load and pressure condition for a 

fluid Nitrogen compare to Air. This indicates that minimum 

bump in the road is transmitted to the chassis and the passenger 

of the car 
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Abstract- PURPOSE: To determine the normal range of lacrimal 
gland dimensions in healthy orbits of Nigerian subjects from 
brain CT. 
        METHODS: A retrospective study of patients who had 
visited the Jos University Teaching Hospital and had undergone 
brain computed tomographic scan. One hundred twenty seven 
Nigerians (82 men and 45 women) who were 18 years and above 
without orbital disease were included. Patients with trauma to the 
orbits or any known lacrimal gland disease were excluded. The 
length and width of the lacrimal gland were measured in axial 
and coronal sections using the largest image. The primary 
outcome was a descriptive analysis of the distribution of 
dimensions in normal orbits. The results were analyzed and 
identified associations with age, sex, and laterality and compared 
the results with previous studies carried out elsewhere. 
        RESULTS: The mean lacrimal gland axial length in the 
right orbits was 14.6 mm (10.9 mm and 18.3 mm) and 14.5 mm 
in the left orbits (10.3 mm and 18.3 mm). Coronal length 
averaged 20.7 mm in right eyes (13.9 mm and 21.8 mm) and 20.8 
mm in left eyes (12.8 mm and 20.8 mm). The axial width was 
4.1mm in the right orbit and 4.1mm in the left orbit. The coronal 
width was 2.9mm in the right orbit and 3.0mm in the left orbit. A 
statistically significant inverse linear relationships was observed 
in both orbits between gland size and age in all dimensions, with 
the exception of coronal width. No statistically significant 
difference in all dimensions was found in both orbits between 
genders. 
        CONCLUSION: Lacrimal gland size decreases with age, 
and no gender difference exists. This range can aid in 
differentiating diseased and non-diseased lacrimal glands, 
especially when correlated with physical examination. This may 
be useful in clinical trials that involve lacrimal gland size. 
 
Index Terms- Computed tomography, lacrimal gland, Nigerian 
orbits. 
 

I. INTRODUCTION 
he lacrimal gland is an almond-shaped, eccrine secretory 
gland for tear production. It is located in the superior-lateral 

aspect of the orbit, abutting the superior rectus and lateral rectus 
muscles. The lacrimal gland consists of an orbital lobe and a 
palpebral lobe, which are separated anatomically by the lateral 
horn of the aponeurosis of the levator palpebrae muscle. The 
orbital lobe is located posterior and superior to the levator 
palpebrae aponeurosis, and the palpebral lobe is situated anterior 

and inferior to it. The orbital lobe is larger and the site of most 
lacrimal gland epithelial neoplasms.1 (1) 
        The lacrimal glands are unique structures possessing both 
epithelial and lymphoid tissue and may fall prey to an unusually 
wide range of pathologies including various neoplastic, infective, 
infiltrative, inflammatory and structural processes ranging from 
benign adenomas, adenocarcinomas, histiocytosis, benign 
dacrocysts and lymphomas to sarcoidosis.2 (2)Swelling and 
enlargement of one or both lacrimal glands remain the common 
denominator of most of these pathologies, suggesting size is an 
important factor in assessing the integrity of the lacrimal glands 
on most imaging studies.3 (3)Aging has been shown to decrease 
lacrimal gland (LG) function, with a resultant increase in the 
incidence of dry eye, affecting 15 to 25% of people over the age 
of 65 years.4 (4) 
        Imaging techniques, such as ultrasound and MR, have 
become important in detecting and monitoring disease in people 
and in distinguishing lacrimal gland origin disease from other 
disorders of the orbit. Additional potential uses of advanced 
imaging include measuring response to therapy and targeted 
imaging with labeled therapeutics. (5,6).5,6 
        On CT, the lacrimal gland is isodense to the muscle. The 
medial border is outlined by orbital fat and the lateral border by 
orbital bone. Calcifications and bony changes are well seen on 
CT, and normal glands show symmetric contrast enhancement. 
The superior resolution of MRI permits better assessment of the 
extent of glandular and periglandular involvement.1 (1) 
        George et al7 (7)emphasized the importance of careful 
evaluation of lacrimal gland imaging by the ophthalmologist in 
personally reviewing both axial and coronal views of CT scans; 
even the scans were interpreted as normal by radiologists. No 
established dimensions of the normal lacrimal glands of normal 
Nigerian orbits as imaged by CT, which is the most widely used 
orbital imaging modality.  
        Hence, in this study, we evaluated the normal range of 
lacrimal gland dimensions in normal Nigerians using computed 
tomography and their association with age, sex, and laterality and 
compared our results with other studies of the normal lacrimal 
gland dimensions carried out in different parts of the world. 
 

II. MATERIALS AND METHODS 
        This was a retrospective study conducted over the period of 
six months from December 2014 to May 2015 at the Jos 
University Teaching Hospital involving 127 patients (82 men and 
45 women) who had undergone axial pre and post contrast brain 
CT scans with a 2.5mm slice thickness at the skull base and 5mm 

T 

http://ijsrp.org/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3249824/#ref1
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3249824/#ref1


International Journal of Scientific and Research Publications, Volume 6, Issue 1, January 2016      152 
ISSN 2250-3153   

www.ijsrp.org 

at the remaining skull to the vertex using a Bright Speed 4-slice 
scanner (GE healthcare USA). A 1.25mm reconstruction of the 
images was done in coronal plane. Patients were included if they 
were Nigerians and aged 18 and older and had no prior orbital 
disease. Patients with brain injury, trauma to the orbit or any 
known lacrimal gland disease were excluded. The length and 
width of both lacrimal glands were measured in axial and coronal 
sections and recorded for both lacrimal glands in each patient. 
The palpebral and orbital lobes of the lacrimal gland are difficult 
to distinguish on CT, hence, the lacrimal gland was treated as 
one structure. 
        The patients were divided evenly into six age groups (≤29, 
30-39, 40-49, 50-59, 60-69 and ≥70). We subsequently analyzed 
the results and identified associations with age, sex, and laterality 
and compared the results with previous studies of normal Korean 
and Caucasian lacrimal gland dimensions.8,9  (8,9)                                        
        In each of the axial and coronal soft tissue series, the image 
in which the lacrimal gland appeared the largest was chosen. 
Two measurements of the lacrimal gland were made on the 
selected images. The same method of measurement as used in a 
previous study by Tamboli et al.9 (9)In the axial images, the long 
dimension was measured from the most posterior tip of the 
lacrimal gland to the most anterior tip. The width was measured 
from the lateral edge to the medial edge of the gland at its widest 
location, perpendicular to the first measurement. On the coronal 
images, the long dimension was measured from the superior tip 
of the lacrimal gland to the inferior tip. The width was measured 
from the lateral edge to the medial edge of the lacrimal gland at 
its widest point, perpendicular to the long measurement (Figs. 1 
and 2). The normal distributions for each dimension in millimeter 
(axial length and width and coronal length and width) was 
evaluated using SPSS version 20.0 (SPSS Inc, Chicago, Ill). The 
associations between the dimensions of the lacrimal gland and 
laterality and sex were compared using t test. The association 
between the lacrimal gland dimensions and different age groups 
was evaluated using analysis of variance (ANOVA). Pearson 
correlation analysis was used to determine the correlation 
between lacrimal gland dimensions and age. 
 

III. RESULTS 
        A total of 254 orbits were reviewed on 127 scans (127 right 
orbits and 127 left orbits) comprising of 82 males (65%) and 45 
females (35%) as shown in figure 3. The mean age was 
49.51±16.52 years with the range of 18–88 years (table 1). 
        The mean lacrimal gland axial length was 14.6 mm in the 
right orbit and 14.5 mm in left orbit. Coronal lengths averaged 
20.7 mm in the right orbit and 20.8 mm in the left orbit. The 
axial width was 4.1mm in the right orbit and 4.1 mm in the left 
orbit. Coronal width mean was 2.9 mm in the right orbit and 3.0 
mm in the left orbit.  
        There was no statistically significant difference between the 
sizes of the right and left lacrimal gland in any dimension by t-
test (Table 2).  
        No difference was found in gland size between men and 
women for any dimension by t test (p>0.05 for each) as shown in 
table 3. A statistically significant inverse linear relation was 
observed in both orbits between gland size and age in every 
dimension, with the exception of coronal width. For coronal 

lengths, the P values were 0.01; r= -350 and r= -374, 
respectively. For axial lengths, the r=-242; p= 0.06 for right eyes 
and r= -264; p=0.03 for left eyes. With respect to axial widths, 
the P=0.04; r= -254 for the right orbit and p=0.04; r= -288 for the 
left orbit, whereas no significant correlation in coronal widths 
(p=0.72; r= -0.32 for the right and p=0.46; r= -0.66 for the left) 
(Table 4).  
 

IV. DISCUSSION 
        The lacrimal gland though located in the orbit, little 
attention is paid to it during imaging evaluation of the orbit 
except when it is diseased. Enlargement of the lacrimal gland is 
seen in both benign and malignant conditions. Examples include 
idiopathic inflammation, specific inflammations like Sjo¨gren 
syndrome, Wegener granulomatosis, sarcoidosis, and both 
benign and malignant neoplasms. (10).10 
        The lacrimal gland dimensions recorded in our report (table 
2) is comparable to the CT dimensions of lacrimal gland in 
healthy Korean’s orbit documented by Joon et al.8 (8)In that 
study, the mean lacrimal gland axial length was 14.9 mm for the 
right orbit and 14.7 mm for the left. Coronal length averaged 
20.9 mm and 20.7 mm for the right and left orbits, respectively. 
Axial width mean 4.1mm and 4.3 mm for right and left orbits, 
respectively. Coronal width in the right orbit was 3.6 mm and 
was 3.8 mm in the left orbit. The lacrimal gland dimensions 
(coronal lengths) in Caucasians were smaller when compared to 
the lacrimal gland dimensions documented in our study. While 
the axial and coronal width dimensions in the Caucasians were 
higher than the values documented in our study9 (9) (table 5). 
This means that lacrimal gland dimensions varies with 
geographical location especially between America and Nigeria 
with respect to the axial width, coronal width and the coronal 
length. 
        Our study established the right and left mean lacrimal gland 
dimensions on CT imaging. These measurements show no 
statistical significant difference between right and left sides in all 
dimensions. On the contrary, Tamboli et al9 (9) found a 
statistically significant difference (p=0.025) in Caucasian’s mean 
coronal length between the right and left eyes. They suggested 
that the difference may represent a type 1 error because they did 
not adjust their significance level for multiplicity of testing. Joon 
et al8 (8) also found a statistically significant difference in the 
mean axial (p=0.001) and coronal width (0.012) between the 
right and the left eyes.  
        The current study corroborates the previously reported trend 
of decreasing lacrimal gland size with age. In our study, the 
decrease with age was statistically significant in all dimensions 
(p<0.05) except for the coronal widths. This decrease in size of 
the lacrimal gland with age may be due to the various 
morphological changes that increases with age, especially 
periductal fibrosis, which is speculated to be related to the 
decrease in tears outflow seen with aging.11 (11) Tamboli et al9 
(9) and Joon et al8 (8) in separate studies in Caucasians and 
Koreans, observed a significant inverse linear relationship 
between gland size and age with respect to the coronal length, 
coronal width, and axial length of the gland in both orbits. Ueno 
and colleagues.12 (12) 
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        We found no significant differences in lacrimal gland 
dimensions between the sexes which was in agreement with the 
findings by Joon et al8 (8) and Tamboli et al9 (9) This differs 
from previous reports by Lorber and Vidic´.13 (13) Their study 
showed significant gender differences in all the dimensions they 
measured.  
        Various imaging modalities were used by different 
researchers to study and evaluate both the normal and 
pathologies lacrimal gland. MRI and ultrasound are useful, high-
resolution CT is the most used radiologic modality for orbital 
evaluation.10,14 (10,14) Although normal lacrimal gland 
dimensions are published, these are of limited clinical use 
because they are largely based on small cadaveric measurements 
made after embalming and disruptive dissection.13 (13) 
        CT scans are the most frequently used radiologic modality 
for orbital evaluation. Therefore, it is important to be able to 
interpret lacrimal gland changes on CT scan images.10,14 (10,13) 
There have been some cases of lacrimal gland disease being 
missed by consulting radiologists. However, a slight enlargement 
of the lacrimal gland was noted by the oculoplastic surgeon. This 
suggests the importance of careful review of existing imaging 
and emphasizes the importance of evaluating coronal and axial 
CT views for suspected lacrimal gland disease.  
        Our study was limited to Nigerian who presented in our 
hospital. A future multicenter study could expand these results to 
include other ethnicities and geographic locations. Future studies 
may also include in vivo volume measurements, correlation of 
CT with MRI, comparison of diseased and non-diseased lacrimal 
glands. The soft tissue density similarities between the lacrimal 
gland and surrounding orbital structures may make it challenging 
in measuring the lacrimal gland on CT images. 
        In conclusion, CT is excellent for visualizing and measuring 
the lacrimal gland. This study presents a normal range of 
Nigerian lacrimal gland dimensions as measured on CT. This 
range can aid in differentiating diseased and non diseased 
lacrimal glands, especially when correlated with physical 
examination. The data may also be useful in clinical trials that 
involve lacrimal gland size. 
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Table 1: Number and mean age distribution of patients 
 

                                                                                                         Age 
Gender Number Mean SD Range 
Male 82 50.21±15.85 21-88 
Female 45 48.28±17.75 18.87 
Total 127 49.51±16.52 18-88 

 
 

Table 2: Comparison of Right and Left Lacrimal Gland Dimensions by t Tests 
(P< 0.05 Is Significant) 

 
Measurement R vs L t test Significance 
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AL t=1.10 P=0.27 
AW t=1.43 P=0.16 
CL t=1.34 P=0.18 
CW t=1.59 P=0.11 
AL- axial length; AW- axial width; CL- coronal length; CW- coronal width 

 
Table 3: Comparison of Male and Female Lacrimal Gland Dimensions by t test (p<0.05 is significant) 

 
Parameters AL AW CL CW 
Right orbit     
    Male mean 14.46±2.04 4.17±0.46 20.96±3.08 2.99±0.55 
    Female mean 14.76±1.87 4.08±1.41 20.31±3.23 2.83±0.48 
    P value   0.43 0.42   0.26 0.09 
Left orbit     
    Male mean 14.44±1.98 4.15±0.42 20.98±3.06 3.02±0.55 
    Female mean 14.71±1.89 4.05±0.46 20.44±3.28 2.87±0.53 
    P value   0.44 0.23   0.37 0.16 
AL - axial length; AW - axial width; CL - coronal length; CW - coronal width 

 
Table 4: Correlation between lacrimal gland dimensions and age by Pearson correlation (p<0.05 is significant) 

 
Lacrimal gland size Correlation coefficient (r)      P 
Right orbit   
AL -242 0.01 
AW -254 0.00 
CL -264 0.00 
CW -288 0.72 
Left orbit   
AL -350 0.00 
AW -032 0.00 
CL -374 0.00 
CW -066 0.46 
AL-axial length; AW-axial width; CL-coronal length; CW-coronal width 

 
Table 5: Comparism of lacrimal gland dimensions among Nigerians, Koreans and the Caucasians 

 
PARAMETERS AL AW CL CW 
Right orbit     
    Nigerians 14.6 4.1 20.7 2.9 
    Koreans 14.9 4.1 20.9 3.6 
    Caucasians 14.7 5.1 17.7 5.2 
Left orbit     
    Nigerians 14.5 4.1 20.8 3.0 
    Koreans 14.7 4.3 20.7 3.8 
    Caucasians 14.5 4.8 16.9 5.2 
AL-axial length; AW- axial width; CL-coronal length; CW-coronal width 
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A
B

 
Figure 1: Axial and coronal CT showing the length (blue solid thick line) and width (blue thin line). A, showing the axial 

length (blue solid thick line) measured from the anterior to posterior tips and axial width (blue thin line) measured from the 
widest point perpendicular to the length. B, showing the coronal length (blue solid thick line) measured from the superior to 

inferior tips and coronal width (blue thin line) measured from the widest point perpendicular to the length. 
 
 
 

 
Figure 2: Percentage distribution of patients according to gender 
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Abstract- Warming-up is considered to be as the main sport component for any sport training period, it is the basis for any 
athletes before performing any sport activity or competition. It was noted on most of sport coaches, that they do not give the 
required attention and following-up for players warming-up period, leaving warming-up exercises to fitness trainers to do it 
without any supervision. Performance of warming-up exercises should focus particularly on type of exercises, time duration and 
exact period of time to do before real training or competition. Consequently, the health target average level of heart pulses should 
be reached through warming-up exercises for the benefit of athlete in general, and for the score results of his participation in 
competitions in specific. Warming-up exercises if wasn't done properly, it will reflect badly on individual's health and on their 
achievements. Sports' warming-up gets large importance especially before athlete exercises that requires maximum efforts to be 
done in a small short period of time. 
The purpose of this research is to highlight more on the importance of warming-up from all of its aspects, in order to reach the 
best health with the best performance. This research will focus also on the role of warming-up exercises for specific athletics 
games that have significant impact in developing physical skills for football players. 
 
Index Terms- Warm-up, Athletes, Competitions, Health, Muscles. 
 

1. INTRODUCTION 

Sport activity that is offered in a training session aims to prepare individuals physically and psychology to be able to perform the 
main part required from them in the session properly and effectively. As this effort vary from person to other, the reason for this 
difference depends on muscle blood supply, facilitating movement of various joints and muscles in addition for good preparation 
of heart and psychological, therefore it is required first to organize training sessions, dividing it into sections, each section perform 
the basic required role in raising the efficiency and level of sports player to the targeted physical, psychological and technical 
level. 
The considerable efforts that falls on the player's muscles to perform require the use of additional large quantity of oxygen which 
can be delivered in regulating breathing and increase its speed. Body adapts itself according to external conditions depending on 
player movements and efforts.  
Therefore, it was important for the player to increase gradually the amount of efforts and performances to keep pace with the 
player internal organs[1]. Because energy of the body has limited functioning, the energy offered by individual should not exceed 
his maximum rate of efforts and energy, for the purpose of avoiding any health damages or stout. Human body should get enough 
preparation so as not to be surprised with efforts; this preparation should be commensurate with physical effort which the player 
will perform. Preparation through warming-up requires preparing the body before performing sport activity that is required in the 
period preceding the intensive movement during sports training. 
Importance of this research comes from the point that warm-up is essential to improve performance level and consequently it 
affects the output athlete achievements.  
The purpose of this research is to highlight more on the importance of warming-up from all of its aspects, in order to reach the 
best health with the best performance. This research will focus also on the role of warming-up exercises for specific athletics 
games that have significant impact in developing physical skills for football players. 

2. PROBLEM DEFINITION 

Warming-up is essential and play active role in preparing the player to perform his kinetic exercises in training. Player 
performance is improved when the muscles and organs of the body have taken ample amount of warm-up before the performance 
of train or the game[2]. Most of the trainers, especially in football, they use classical training for warming-up.  
Researchers found that improvement in sport activity can be achieved using other sports events activities, particularly athletics 
field to warm up, considering it as a form of exercises and transactions that can lead to upgrade skills and physical level[3]. One 
of the tasks of this research is to clarify last mentioned idea. 

3. DEFINING WARM UP 
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A warm up generally consists of a gradual increase in intensity in physical activity (a "pulse raiser"), joint mobility exercise, and 
stretching, followed by the activity. Warming up brings the body to a condition at which it safely responds to nerve signals for 
quick and efficient action. 
For example, before running or playing an intensive sport, the athlete might slowly jog to warm their muscles and increase their 
heart rate. It is important that warm ups be specific to the activity, so that the muscles to be used are activated. The risks and 
benefits of combining stretching with warming up are disputed, although it is generally believed that warming up prepares the 
athlete both mentally and physically. In a meta-study of 32 high quality studies, about 4/5ths of the studies showed improvements 
in performance.  
Warm-up programs can improve the strength of the knee muscle, which, in turn, may decrease injuries [4]. 
Warm-up is a process to prepare the body through exercises before doing sport activity. Scientists indicate that efforts over player 
muscles when doing physical activity requires the use of additional quantities of oxygen through respiration regulation and 
increasing metabolism speed [5]. 
Various body organs has to adapt itself according to surrounding external conditions which is related to player performance that 
requires the player to raise his efforts and movement gradually till he reaches the desired high degree of implementation and excel 
performances. 

4. NEED FOR WARM-UP 

When the player performs tough effort, his muscles ask for additional oxygen to be able of doing the effort, additional oxygen is 
comes through regulating and increasing speed of breathing and speed of blood circulation. Simultaneously, metabolism has to be 
increased to keep up with other body parts speed. 
Therefore, player should increase his efforts gradually so as the body's internal organs function can keep pace with the player's 
effort and movement. Player must prepare his body's internal organs adequately to fit with the expected physical effort and to 
prevent from any threats of sport common injuries [9]. 
 

5. IMPORTANCE OF WARMING-UP 

Warming-up aims to prepare individuals from different aspects: physically, physiologically and kinematic in an organized and 
gradual way so as the individual will be able to participate efficiently in the training or competition.  

6. IMPORTANCE OF PHYSIOLOGICAL AND PHYSICAL WARM-UP 
1. Making all the body organs integrate physiology with the training and competitions for the best contribution without 

injuries. 
2. Preparing the body to be able to contribute efficiently in sport games. 
3. Works to warm the muscles and increase blood supply to it. Muscle temperature in normal situations is 36°, whereas it 

temperature rise after activation to reach 38° and needs between 10 to 15 minutes warming-up to reach higher efficiency.  
4. As a result of raising muscles temperature, warm-up works to increase contraction, diastole muscle. Also, when 

hemoglobin ability increases to carry more oxygen to muscles and increase response to metabolic processes, it will help 
to reduce lactic acid and blood flow, resulting of increasing gas exchange. 

5. Warming-up works to improve blood circulation and to reduce risk of early muscle contraction. 
6. Warming-up works to activate chemical reactions within the body where muscles get energy due to increased muscle 

temperature.  
7. Warming-up works to increase muscle rubber due to blood saturation in high temperature, cold muscles is logging less 

blood and it is exposed more than warm muscles.  
8. Warming-up reduces pulling strings that could happen to athlete after efforts of hard exercise. It strengthens ligaments 

and cartilage for more flexibility [6]. 
9. Warming-up is designed to hone the player's potential and strength it. It makes the joints of muscles flexible and protects 

it when performing transactions.  
10. It reduces risk of player muscles ruptured or pulling or tendons or ligaments.  
11. It helps to open blood vessels in muscles. It stretches tendons, ligaments and reduces injuries.  
12. It speeds up heart rate pulses; improve ventilation, pulmonary and activation of oxidative processes. 

7. IMPORTANCE OF KINESTHETIC WARMING-UP 
1. Setup and configuration of special kinesthetic skills.  
2. Reach the maximum power of reaction.  
3. More efficient rhythm for kinesthetic performance.  
4. Concentration and precision in performing skills.  
5. Regulating movement and alignment.  
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6. Consistency between different muscle movements which results more quickly and accurate movement. 

8. PSYCHOLOGICAL BENEFITS AND IMPORTANCE OF WARMING UP 
1. Raising level of attention intensity and consistency in dynamic performances.  
2. Reaching the best collection of positive emotional excitability to perform different movements during training and 

competition.  
3. Psychological initialization prepares the player to hold the required training load through gaining self-confidence and 

avoiding expected effects pre-competition [7]. 
 

9. OBJECTIVES OF WARMING-UP 
1. Alert different body's organs to function. 
2. Grant different body muscles with the required flexibility, ease and efficient moves. 
3. Increase heart pulses rate and amount of blood for every pulse.  
4. Regulate and speed up respiration, as well as to speed up blood circulation. 
5. Raising body muscle temperature. 
6. Accessing maximum capacity to respond to any actions.  
7. Positive emotional reaction for training practices and competitions.  
8. Maximum psychology alert to participate in training or competition. 

 
10. PSYCHOLOGICAL ASPECTS IN WARMING-UP 

In recent years, it was noticed the increased attention by researchers and trainers in sports psychology as a natural result of its 
importance and influence on the athlete final results due to his participation in sport games.  
Psychological preparation before the competition is considered to be as player psychological preparation for a short term. Usually, 
it is conducted two days before the competition starts for a period not exceeding weeks. 
 

11. GENERAL AND PRIVATE WARMING-UP 

General warming-up can be achieved through walking, running, jumping and some other physical exercises of flexibility and 
agility. It works as a comprehensive preparation of body organs, muscles and joints but it is not sufficient to qualify a player to 
participate in games or hard sections of training and performance. 
Private warm-up prepares the player in different respects and makes him ready to share in sport activity or any competition. 
Warm-up is necessary before fitness training of speed, power and technical training that needs speed, muscle contraction, 
extension and moving joints to full range. Warming-up prepare muscles to counter sudden movements in performance of technical 
training where the athlete will be safe from sports injuries. Figure (1) shows different warm stretches to be used before exercises. 

 
Fig. 1: Warm stretches before exercise 

12. IMPACT OF WARM-UP ON PERFORMANCE FACTORS 

Many researches indicate the relationship between warm-up and performance factors such as: speed, power, endurance [10]. Some 
of researches have shown that muscle strength increases after regular warm-up sessions that include physical movement of body 
organs, whereas some of other studies showed that artificial heating to muscles does not increase muscle output power. This result 
was supported with the idea that heat must ensure muscle to work, not just to increase temperature artificially. In addition, many 
studies have shown that increase body heat parts artificially won't improve stamina. It proves that topical cooling which lowers 
skin temperature may lead to better performance of working muscles. A reasonable interpretation is that cooling the body down 
will result in reducing surface distribution of circulation near the surface which will provide the muscle under the surface with 
required blood. 
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13. ELECTRONIC WARMING-UP 

British scientists have indicated that increasing muscles temperature artificially is better than normal warm-up, they confirmed 
their opinions that sport runners and sport high-jump should wind themselves with electronic thermal blankets before the games 
start [12]. Researchers from University of Manchester Metropolitan Subway explained that athlete muscle strength increases in 
between 8% and 10% for each rising in temperature of one degree. The scientist "Anthony Sargent" has explained to magazine 
"New Scientist", that increasing muscles temperature artificially is better than natural warming-up, because muscle temperature 
will be raised without suffering from exhaustion. 

 

Fig.2.: Temperature relations. 

14. WARM-UP TIME: 

Experts preferred that warm-up time should be as half as the allocated time for training, where the duration of warming-up will be 
enough to get best results in competitions not to lead to exhaustion and fatigue before competition. The period between warming-
up and start of the competition should be between 3 to 5 minutes. Best warm-up that takes less time and allow athletes to recover 
from temporary fatigue without losing effects of warm-up. Warm-up must work to raise body temperature from 1 to 2 degrees 
only. 
Factors that affect length period of warming-up time: 
 

a. Permanent factors such as:  

1. Player: sex, age, academic level. 
2. Trainee status level: physical, psychological, artistic,.  
3. Stages of season: preparing period, period of competitions, transition period.  
4. Circumstances surrounding player: transport media, nature of the work, daily player rhythm, clothing and footwear used 

by the player. 

 
b. External Factors: 

1. Weather status: low air temperature requires more time for warming-up and vice versa.  
2. Time of training: in the morning, afternoon or evening. (In the morning requires more time for warming-up than others) 

 

15. EFFECT OF WARMING-UP IN DEVELOPING FOOTBALL PLAYERS SKILLS 

Many researches and studies proved that warming-up exercises for specific athletics games have significant impact in developing 
physical skills for football players. Recommendations were extended to use warm-up exercises for athletics to develop physical 
skills for football players. 

16. CONCLUSION 
Warm ups are important in all aspects of life. In our field of study, scientists have proved its significance to athletes that cover 
different parts and organs in their body, the future is promised to discover more of its significance to athlete body. Over all, it's 
important for us as human because it gives us healthy and happy life. 
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Abstract- INTRODUCTION 
       Moreover, for developing knowledge among students about 
radiation hazards and prevention, an effective medical education 
model would be helpful to disseminate information to those who 
have limited knowledge about radiology and radio-diagnostics. 
METHODS 
       The study was a prospective analysis of the knowledge, 
attitude and practice of radiology among final year medical 
students of faculty of medicine, University of Jos, Plateau State 
in 2014. 
       The data obtained from the structured questionnaire was 
entered into a computer to generate a computerized data base for 
subsequent analysis and processing using SPSS version 20. 
Statistical parameters were used for association between different 
variables. P value of <0.05 was considered statistically 
significant. The results were presented in the form of tables, 
graphs and charts.  
RESULTS 
       The sex distribution showed that males were 82 and females 
were 42. A lot of the students liked radiology as a specialty in 
medicine (101) and 19 students did not. The knowledge of 
radiology among the students were not good. 
       Males are seen to have more interest in radiology as a 
subject  (75) than females that had 26 students. Overall, 75 
(92.6%) of males have interest in radiology compared to those 
that don’t have interest in radiology 6(7.4%). The result is 
statistically significant with a p=0.001.  26 (66.7%) of the 
females are interested in radiology compared to 13(33.3%) that 
are not interested in radiology. It is only 27(21.8%) students 
indicated their interest in specializing in radiology.35(28.2%) 
students believed that radiological practice are hazardous and 
34(27.4%) of the students believed that there are adequate means 
in place to prevent much hazard with practice of radiology. 
CONCLUSION 
       The students believed in the relevance of radiology in the 
medical school curriculum and its importance to future medical 
practice. There was no good knowledge of radiology among the 
student. 
 
Index Terms- Knowledge, attitude, practice, final year, medical 
students 
 

I. INTRODUCTION 
n November 8, 1895, German physics professor Wilhelm 
Conrad Rontgen discovered the X-ray and noted that, while 

it could pass through human tissue, it could not pass through 

bone or metal.1 Röntgen referred to the radiation as "X", to 
indicate that it was an unknown type of radiation. He received 
the first Nobel Prize in Physics for his discovery.2 Medical 
imaging using ionizing radiation is an accepted and fundamental 
part of medical practice, it is an essential tool for diagnosis 
however, and ionizing radiation has been shown to have adverse 
biological effects on living organisms.  While there is 
controversy over the extent of cancer risk associated with 
exposures to radiation from medical imaging, there is broad 
agreement that steps can and should be taken to reduce 
unnecessary radiation exposure.3 The risk of adverse sequelae 
following medical radiation exposure increases with higher doses 
of radiation. It is the duty of the requesting doctor to balance the 
risks and benefits of imaging tests, particularly those that involve 
the use of ionizing radiation. In order to do this optimally, the 
doctor requires the knowledge of the radiation dose the patient 
receives from the radiological examination being ordered for and 
the attendant risk.3 

       The curriculum for a medical student involves teaching 
various subjects that aims specifically at the application of 
knowledge and problem solving skills during in a pre-assigned 
academic period. In Pakistan, medical students underwent their 
clinical rotation in the department of radiology either in the 
fourth or in the final year of undergraduate training programme. 
Within the curriculum, the Pakistan Medical and Dental Council 
has combined six subjects that includes radiology and has 
allocated a total of 40 hours in five years.4 Medical students 
acquire knowledge about the fundamentals of radiology and the 
interpretation of clinical radio-diagnostics during their rotation in 
the radiology department. If medical students are not empowered 
with sufficient and precise knowledge regarding different aspects 
of radiation, it would be difficult to communicate correct 
information to the potential radiation recipient.5 

       Moreover, for developing knowledge among students about 
radiation hazards and prevention, an effective medical education 
model would be helpful to disseminate information to those who 
have limited knowledge about radiology and radio-diagnostics.6 
Thirty-eight million radiological or radio-diagnostic tests were 
undertaken in England between August2010 and August 2011.7 
A systematic review of studies based in secondary care reports 
that the risk is rarely discussed with patients undergoing 
radiological investigations and only a minority of hospital, 
doctors are well informed about the dose and risk associated with 
common radiological procedures. There is little available 
evidence on the knowledge, attitudes and practice of radiological 
risk in a primary care setting.7 
       The IAEA suggests that when referring for radiological 
investigations the referring doctor uses caution to ensure that the 
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investigation is substantially beneficial and that risk is kept to a 
minimum.8 To do this the IAEA defines a three-stage 
justification process. Stage one refers to a general 
acknowledgement that medical radiation in general does more 
good than harm. The second stage refers to the correct 
investigation being requested. A knowledge of which 
investigation is needed in which situation is required by the 
referring practitioner, and is the focus of guidelines produced by 
professional bodies. The third stage refers to the application of 
this investigation to this particular patient. In stage three of this 
justification process, it could be viewed that it is the 
responsibility of the referring practitioner to discuss and 
communicate risks to the patient. 
       Current research therefore suggests that only a minority of 
hospital doctors are well informed about the radiation dose and 
risks associated with common radiological procedures. Little is 
known about the situation in primary care. Increasing access to 
radiology in primary care, a specialty which places emphasis on 
risk communication and shared decision making, means this is an 
area of clinical and training significance.7 
       The objective of this study was to explore the knowledge, 
attitudes and practice of radiology amongst final year medical 
students. 
 

II. METHODS 
       The study was a prospective analysis of the knowledge, 
attitude and practice of radiology among final year medical 
students of faculty of medicine, University of Jos, Plateau State 
in 2014. Information sought from the structured questionnaires 
included age, sex, if they have done the posting,of the knowledge 
of types of imaging modalities, knowledge of ionizing and non-
ionizing radiation imaging modalities, interest in radiology as a 
subject and interest in specializing in radiology, knowledge of 
hazards and ways of reducing it. The association between sex 
and age with respect to interest in radiology. 
 

III. DATA ANALYSIS 
       The data obtained from the structured questionnaire was 
entered into a computer to generate a computerized database for 
subsequent analysis and processing using SPSS version 20. 
       Statistical parameters such as chi square, student’s T-test etc, 
were used for association between different variables. P value of 
<0.05 was considered statistically significant. The results were 
presented in the form of tables, graphs and charts.  
       Exploratory data analysis tools like charts and descriptive 
statistics (mean, SD, range) were used to examine the 
distribution. Age group in years was broken down into five(5) 
groups: (20-24), (25-29), (30-34), (35-39) and (40-44). 
Ethical clearance was obtained for the study from the relevant 
authority. 
 

IV. RESULTS 
       The minimum age is 20 years and the maximum age was 
42years. The mean age was 26.48±2.88 years. 

       The majority of the students are in the age group of 25-29 
years. The age groups of 35-39 and 40-44 have the least students 
(Table 1). 
       The sex distribution showed that males were 82 and females 
were 42. The males were about twice the numbers of female 
students (Figure 1I). 
       Majority of the students had done radiology posting (123) 
and only one student did not do the posting (Table 2). 
       A lot of the students liked radiology as a specialty in 
medicine (101) and 19 students did not. However, 4 students 
were undecided. Males are seen to have more interest in 
radiology as a subject (75) than females that had 26 students. 
Overall, 75(92.6%) of males have interest in radiology compared 
to those that don’t  have interest in radiology 6(7.4%). The result 
is statistically significant with a p=0.001. 26(66.7%) of the 
females are interested in radiology compared to 13(33.3%) that 
are not interested in radiology (Table 3). 
       60 students had correct knowledge of radiology, while 61 
students had incorrect knowledge of radiology. There was 
however no respond from 3 students. This showed that the 
students did not have a good knowledge of radiology. Table 7 
       The knowledge of the imaging modalities in radiology 
showed that only 14 students listed 6 imaging modalities, with 
majority 46(37.1%) listing 4 imaging modalities. The lowest 
frequencies were those that listed one or two imaging modalities. 
One student however did not respond. The knowledge of  
imaging modalities was very poor among the students. Table 5 
       The knowledge of the list imaging modalities that are 
involved with ionizing radiation showed that only 8 students list 
4 imaging modalities (6.5%). 51(41.1%) students mentioned only 
two imaging modalities. 14(11.3%) students did not respond to 
the question. Table 6 
       It is only 27(21.8%) students indicated their interest in 
specializing in radiology, whereas 89(71.8%) of the students had 
no interest in specializing in radiology. 7 students were 
undecided and one student did not respond. Table 8 
       The reasons given for those that have interest in radiology 
were many but the majority believes it is an interesting field that 
is important in management of patients. The least reasons are that 
the lecturers carried them along and monetary value. 
       Those that said no to specializing in radiology gave various 
reasons; with  most of them saying that they want to specialize in 
another field 38(30.6%). The least response in this group are 
those that radiology is too demanding. The majority in this group 
also did not respond 45(36.3%). Table 8 
       The majority of the students 59(47.6%) said that the teaching 
mode was not adequate while 41(23.1%) believed that the 
teaching was adequate. 66(53.2%) students believed that the 
period for radiology posting was not adequate and 51(41.1%) of 
the students said that the period was adequate. 46(37.1%) of the 
students said that the numbers of radiologist were not adequate 
and 44(35.5%) believed that the number of radiologist are 
adequate. Table 9 35(28.2%) students believed that radiological 
practice are hazardous and 34(27.4%) of the students believed 
that there are adequate means in place to prevent much hazard 
with practice of radiology. Some students believe that no 
adequate allowance for the risk of radiation and no technical 
know how in practice of radiology. Table 10 
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V. DISCUSSION 
       There are a total of 124 students in the final year class. It 
comprises of 82 males and 42 females. There are more males in 
the class than females and the ratio is almost 2:1. Other 
researchers observations were different. Potterton et al9 noted 
that females were approaching 50%. Vital et al12 recorded a total 
of 108 students, with 70% being females. The male to female 
ratio may be due to the facts that more males prefer to read 
medicine that is seen to be a difficult aspect of sciences and time 
consuming in our environment. 
       The minimum age of 20 and maximum age of 42 years, with 
a mean age of 26.48±2.88 years was noted. The majority of the 
students are in the age group of 25-29 years. This is so because 
of the eligibility age of entering the university and the attendant 
frequent disruption of the school calendar because of students 
unrest and staff strikes. 
       Radiology posting is done during special posting involving 
Radiology, Psychiatry, ENT, Ophthalmology and Anesthesia. 
This is similar to what is done in Pakistan.4 The students have 
intensive lectures for the five months of the posting. Each group 
came to the department for one month clinical rotations in which 
they are divided into different groups covering the different 
imaging modalities. 
       About 101 of the students like radiology as a specialty in the 
field of medicine.The male students actually had more interest in 
the field of radiology. Over 90% of the males had interest in 
radiology as against 66% among the females students. While the 
number of women entering medical schools is approaching 50% 
nationally, women continue to be underrepresented in a number 
of specialties including diagnostic radiology. While diagnostic 
radiology has many characteristics that might be desirable to 
women, such as reasonable call hours, flexible scheduling, and 
high salaries, women still do not choose diagnostic radiology as a 
career. The current literature suggests a constellation of factors 
may be responsible for the gender differences in diagnostic 
radiology. We suggest that further research is needed to elucidate 
why women do not seem to be choosing diagnostic radiology as 
frequently as one might predict based on the lifestyle of 
diagnostic radiologists and the numbers of women currently 
entering medical school.9 
       The knowledge of what is radiology was asked, in which we 
discovered that less than half of the class had a good knowledge. 
60 students had correct knowledge of radiology. It is one of the 
responsibilities of a health care professional to provide first hand 
knowledge to the patients undergoing all radiological procedures 
and processes. The physician can answer to queries of a 
common-man regarding radiation hazards, which can be reliable 
provided their knowledge is adequate and up-to date. The 
knowledge related to radiation is taught during undergraduate 
training in medical colleges. However, physicians grossly 
underestimated the proper risk regarding proper use of medical 
imaging tools and their associated radiationrisks.10,11 
       They were thought in class that there are six imaging 
modalities,which comprises computed tomography, magnetic 
resonance imaging, ultrasound, conventional x-ray, fluoroscopy 
and nuclear medicine. It was only 14(11.3%) students that could 
list all the imaging modalities. The result was very poor. The 
highest response listed 4 imaging modalities. A few of the 
students listed one or two imaging modalities. 

       27(21.8%) students indicated interest in specializing in 
radiology and over 70% are not interested in specializing in 
radiology. Those that showed interest in radiology made us to 
realize that they feel that it is an important field of medicine that 
is pivotal for management of patients. This is similar to what was 
noted by Adeyekun.13However, some of the students were 
thrilled by the radiology lecturers and also because of the 
economic gains and therefore will want to specialize in 
radiology.Majority of the students that didn’t want to specialize 
in radiology had made up their mind up in specializing in other 
fields of medicine.The other reasons included; it is too 
demanding and fear of ionizing radiation.Our finding was similar 
to that of vidal et al12 that found fifty-two percent of students had 
a clear idea of their professional future prior to the rotation. Five 
students (4.7%) believed prior to the rotation that it might have 
an impact on their professional future, versus 63% after the 
rotation (P<0.0001). The students whose parents work in the 
medical or paramedical field do not have a better defined idea of 
their professional future; on the other hand, they have more 
interest for radiology (73.6% with high or very high interest 
versus 52.8%, P=0.03). After the rotation, there was a significant 
increase in the number of students with high or very high interest 
for radiology (77.8% versus 66.7%, P=0.023). A student noted 
that he would redirect his career to radiology. 
       The students had lectures in the class, while during the 
posting, they had tutorials as they all pass through the different 
imaging modalities. We found out that the teaching mode was 
not adequate based on their responses. 59 students (47.6%) said 
that the teaching was not adequate and they are about twice the 
numbers that said the teaching was adequate. 
       There was complaint on the duration of the radiology 
posting. It was said to be too short as found in our study in which 
66 students (53.2%), stated that the period was not adequate. 
They constituted about half the number in the class. 51 students 
felt that the period of radiology posting was adequate. Our 
finding was at variance with what was found by vidal et al12 in 
which eighty-eight percent of students were satisfied or very 
satisfied with the radiology rotation. Overall, the students believe 
that 70% of the objectives were achieved. The only criticism 
from the students was that the clinical instructors were 
overworked. We are contemplating making a case for the 
increase of the period for radiology posting to give the students 
ample time to understand the specialty better. 
       The number of consultant radiologist in the department when 
this data was taken were five. The response from the students 
was that the number of consultants were not adequate. This is 
similar to what was observed by Vidal et al.12 46(37.1%) students 
believed that there is need for more radiologists in the 
department. This calls for more doctors specializing in radiology 
and the radiologists sub-specializing to cover the different aspect 
of radiology. 44(35.5%) are of the opinion that the number of 
radiologists are adequate. 
       Knowledge on hazards associated with radiological practice 
in clinical setting revealed a lot. 35(28.2%) students stated that 
the practice of radiology is hazardous. They were concerned 
about radiations which may be associated with cancer later in life 
and congenital malformations in children if their pregnant 
mothers were exposed to radiation in the course of doing there 
work in the department. 34(27.4%) of the students stated that 
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there are adequate protective measures in the department. 
Knowing fully that the walls are lead lined, personal radiation 
monitoring badges that monitored online and radiation survey 
meter that measures radiations in the department. Even among 
medical students, a survey showed an acceptable level of 
awareness of radiation protection.14 Furthermore, there is no 
health risk to medical or emergency personnel treating patients 
exposed to high levels of radiation, subjected to proper universal 
precautions.14 
       Some students are of the opinion that there should be 
allowances paid to the personnel in the radiology department as a 
means encouraging them. That this will encourage more people 
to take to the field of radiology. Some of the students stated that 
there are no technical know how in practice of radiology in our 
environment. That there is need for more training and acquisition 
of more advance machines in the industry. There observations 
were important and it is what we are hoping that the hospital will 
look into in making the practice of radiology to be world class in 
our environment. 
       Early exposure of medical students to radiology increases 
their level of interest for the specialty and increases the 
perception of differences between a hospital-based practice and 
private practice. The overall knowledge of students about 
radiology was improved, but the workload of clinical instructors 
impaired the quality of the rotation.14 

       Adeyekun13 observed that the students believed in the 
relevance of radiology in the medical school curriculum and its 
importance to future medical practice. There was acceptable 
level of awareness of radiation protection. However, the rotation 
failed to change the misconception of Radiologist’s enormous 
workload with resultant bias to the specialty. It is concluded that 
the rotation had a mixed effect on student's knowledge and 
perception of radiology. This finding is comparable with other 
studies done in industrialized countries as noted in our study. 
Measures aimed at improving the unfavorable attitudes are 
suggested.  
       In conclusion, there is still a long way to go in the field of 
radiology in our setting. The teaching has to improve so that 
students will appreciate the importance of radiology in the 
holistic management of patients. The risk of practice of radiology 
is reduced to the barest minimum because of the radiation 
protective measures in place in the radiology departments. 
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Figure II: Sex distribution of respondents. 
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Table 1: Demographic variables of the respondents 

 
Variables Frequency Frequency 

 
Age group 
20-24 
25-29 
30-34 
35-39 
40-44 
Total 

 
24 
90 
8 
1 
1 
124 

 
19.4 
72.6 
6.5 
0.8 
0.8 
100.0 
 

 
Age 
Min. Age 
Max. Age 
Mean Age 
 

 
 
20 
24 
26.48±2.88 
 

 

Sex 
Male 
Female 
Total 

 
82 
42 
124 

 
66.1 
33.9 
100.0 

 
Table 2: Percentage distribution of respondents according to gender 

 
Variables Frequency Percentage (%) 

 
Have you done radiology posting 
Yes 
No 

 
123 
1 
 

 
99.2 
0.8 

Do you like radiology as a speciality in medicine? 
Yes 
No 
Undecided  

 
101 
19 
4 

 
81.5 
15.3 
3.2 
 

What is radiology? 
Correction knowledge 
Incorrect knowledge 
No response 

 
60 
61 
3 

 
48.4 
49.2 
2.4 

 
 

Table 3: Association between gender and interest in radiology. 
 

Gender Do you like radiology as a speciality in medicine? χ2 P 
 Yes No   
Male 75(92.6) 6(7.4) 13.278 0.001 
Female 26(66.7) 13(33.3)   
Total 101(84.2) 19(15.8)   
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Table 4: What is your impression about radiology. 

 
Responses Frequency Percentage (%) 
Useful in diagnosis 15 12.1 
Very broad in nature 45 36.3 
Satisfactory  19 15.3 
Important in patients management 17 13.7 
It is an advanced clinical anatomy 6 4.8 
I am indifferent 1 0.8 
Teaching not adequate 1 0.8 
No response 20 16.1 

 
Table 5: Various imaging modalities in radiology 

 
Imaging modalities  Frequency Percentage (%) 
Mentioned 1 imaging modalities 3 2.4 
Mentioned 2 imaging modalities 3 2.4 
Mentioned 3 imaging modalities 16 12.9 
Mentioned 4 imaging modalities 46 37.1 
Mentioned 5 imaging modalities 41 33.1 
Mentioned 6 imaging modalities 14 11.3 
No response 1 0.8 

 
Table 6: Ionizing imaging modalities in radiology 

 
Imaging modalities Frequency Percentage (%) 
Mentioned 1 imaging modalities 23 18.5 
Mentioned 2 imaging modalities 51 41.1 
Mentioned 3 imaging modalities 28 22.6 
Mentioned 4 imaging modalities 8 6.5 
No response 14 11.3 

 
Table7: knowledge of radiology and radiology posting. 

 
Variables Frequency Percentage (%) 

 
Have you done radiology posting 
Yes 
No 

 
123 
1 

 
99.2 
0.8 
 

What is radiology? 
Correct knowledge 
Incorrect knowledge 
No response 

 
60 
61 
3 

 
48.4 
49.2 
2.4 

 
Table 8: Are you interested in specializing in radiology 

 
Variables Frequency Percentage (%) 

 
Are you interested in specializing in radiology? 
Yes 
No 
Undecided 
No response 
 

 
 
27 
89 
7 
1 

 
 
21.8 
71.8 
5.6 
0.8 
 

If yes, why? 
It is encompassing 

 
6 

 
4.8 
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Important in patients managemant 
Monetary gains 
It is less time consuming in practice 
Lecturers carry students along. 
No response 

16 
1 
2 
1 
98 

12.9 
0.8 
1.6 
0.8 
79.0 

 
If no, why? 
I am specializing in another fields 
Inadequate and expensiveimaging modalities 
Abstract in nature 
Too demanding 
Because of the hazards involved 
Lack of interest in radiology 
No response 

 
 
38 
6 
17 
2 
3 
13 
45 

 
 
30.6 
4.8 
13.7 
1.6 
2.4 
10.5 
36.3 

 
Table 9: Teaching mode and duration of radiology posting 

 
Variables Frequency Percentage (%) 

 
Is the teaching mode adequate? 
Yes 
No 
Don’t know 
No response 
 

 
41 
59 
23 
1 

 
23.1 
47.6 
18.5 
0.8 
 

Is the period for radiology posting adequate? 
Yes 
No 
Don’t know 
No response 
 

 
51 
66 
6 
1 
 

 
41.1 
53.2 
4.8 
0.8 

 
Is the number of radiologist adequate? 
Yes 
No 
Don’t know 
No response 
 

 
 
44 
46 
33 
1 

 
 
35.5 
37.1 
26.6 
0.8 

 
 

Table 10: What is your perception of the hazards associated with radiological practice in clinical setting 
 

Responses Frequency Percentage (%) 
Ionizing radiation exposure 34 27.4 
Hazards associated with radiation 35 28.2 
Cancers from radiations 18 14.5 
Radiologists are exposed to 
radiations 

3 2.4 

No adequate hazard allowance 1 0.8 
No technical know how 1 0.8 
No response 32 25.8 
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Latvian Internet Bank Users Attitude towards Latvian 
Retail Bank Social Network Activities  

Maira DUMPE   
Department of Entrepreneurship and Business Informatics, BA School of Business and Finance, Latvia 

 
    Abstract-The purpose of this article is to investigate how 
banks can adopt and use social networks for long lasting 
relationships with their clients. Although Latvian residents 
internet and social media adoption is quite high, research results 
indicates that even regular internet bank users is not interested to 
follow the information which is presented on banks social media 
profiles 
 
    Index Terms- Banks, social network marketing, customer 
engagement,  
 

I. INTRODUCTION 
 
    Today Web 2.0 technologies and social media have become an 
essential part of the contemporary business world. Modern 
businesses using Web 2.0 (O’Ŗeily, 2005) technologies and 
social media have reached a new level in the developed of 
communication with customers (Andriole, 2010). Companies are 
acquiring new possibilities provided by new technologies to 
increase profit (Constantinides and Fontain, 2008).  
    There are enterprises which have alAlthougready used the 
opportunities provided by social media for several years. Banks 
and other financial institutions follow this trend. Social media is 
a digital or electronic and interactive tool of communication 
which enables the users of this media to build new as well as to 
maintain the existing relationships and to establish different types 
of remote communication. It is known that there is a continuous 
communication and information exchange in social media and its 
velocity is high. Due to the existence of social media every user 
can ensure the development of personal identity in these media 
thus communicating and ensuring the dissemination of different 
information. Consequently it results in the responsibility and 
reputation of each user which can be established rapidly or on the 
contrary - destroyed.  
    More frequently companies launch “Facebook” pages, create 
“Twitter” accounts and “Youtube” channels, and write blogs 
with the aim to engage users (Chu and Hu, 2009). Social media 
have become an essential part of contemporary customers’ life. 
Usually information about new products and offers is quickly 
and efficiently disseminated through various social platforms. 
Customers can communicate with companies and share this 
information with other customers (Malthouse, Haenlein, Skiera, 
Wege and Zhang, 2013).  
    Social media have transformed the web from being a one-way 
information tool to a two-way collaboration mechanism. Using 
social media, customer preferences for products or services are 
influenced by experiences provided by other users. Customers 
can easily follow peer reviews, referrals, blogs, tagging, social 

networks, online forums and other forms of user-generated 
content (Edosomwan, Prakasan, Kouame, Watson, Seymour, 
2011) 
    The brand image, which an enterprise might have, is no longer 
defined by the enterprise itself but is instead created by what its 
customers are saying to each other. Such customers are seen to 
place more value on the knowledge and experience of other 
customers in these networks (wisdom of the crowds), rather than 
the one-way marketing messages and controlled brand statements 
and advertising sent out by firms (Gatautis and Vitkauskaite, 
2013).  
 

II. BANKS AND SOCIAL MEDIA 
    Banks also use social media to build relationship marketing 
activities (Bonson and Flores, 2011). The objective of banks is to 
rebuild consumers’ trust in their banks through increased 
transparency, interactivity, and involvement. Active usage of 
social media can increase loyalty among the existing customers 
and attract new ones. 
    The banking sector differs from other sectors of economy as 
regards its consulting and sales functions limited by specific 
products and services characteristic only of this sector and 
restricted by a high level of responsibility because they involve 
personal assets and reputation of the customer. 
    Integration of social media influences banks non-financially 
and financially and they get the opportunity to demonstrate their 
brand and become known as innovative companies. Using social 
media banks can have the following financial gains (Bearing 
Point, 2011) : 

• Reduction in the costs of retaining and attracting 
customers  

• Increase in deposits 
• Increase in return on marketing investments 
• Reduction in the costs on investment in the process of 

customer administration. 
    However, it should be taken into account that besides benefits 
social media marketing can also have risk factors. The use of 
social media by banks can involve the potential risk of negative 
customer references which can damage the bank’s reputation if 
they are left without response. Another risk is the insufficient 
ability of bank employees to use professionally the potential of 
social media.   
    It must be noted that banks can use customer data available in 
social media to understand their customers. By analysing this 
data banks may be able to gain valuable insight into customer 
investment patterns, market trends and value propositions, etc. It 
is vital to understand customers, their motivation, likes and 
dislikes, their friends, social influence and preferences Certainly 
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it is known that banks have substantial amount of customer data. 
Although the majority of banks are trying to gather really 
valuable information and get insight (Bearing Point, 2011). 
    Besides, evaluating the opportunities and benefits of 
integration of social media marketing in company business some 
important facts could be taken into account: 
 Customers in social media speak about their needs and 

desires, what they like and what they cannot tell in the 
real world. When the company has joined this flow of 
information, it moves to a new personalized level with 
its customers. The company can grasp immediately any 
word related to the company activities. 

 If the company is located in several regions (e.g. bank 
branches) it is able to react quickly to customer 
experience described in social media much faster than 
any conventional communication channel would allow. 
Marketing researches show that on average on person 
tells three other people about their positive experience, 
but ten people about his/ her negative experience related 
to the company activities. Social media marketing 
enables to monitor personally the quality of customer 
service (Strategic directions, 2012). 

    However, it should be taken into account that besides benefits 
social media marketing can also have risk factors. The use of 
social media by banks can involve the potential risk of negative 
customer references which can damage the bank’s reputation if 
they are left without response. Another risk is the insufficient 
ability of bank employees to use professionally the potential of 
social media.   
    It must be noted that banks can use customer data available in 
social media to understand their customers. By analysing this 
data banks may be able to gain valuable insight into customer 
investment patterns, market trends and value propositions, etc. It 
is vital to understand customers, their motivation, likes and 
dislikes, their friends, social influence and preferences. Certainly 
it is known that banks have substantial amount of customer data. 
Although the majority of banks are trying to gather really 
valuable information and get insight into the advantages of their 
customers, it is important for banks to gather wide information 
and synchronise bank customer data with that available in social 
media continuously updating and interpreting it in a common 
way to differentiate customer experience and develop 
relationship with customers. Thus banks can use the customer 
opinion expressed in social media as their business asset. Besides 
banks can analyse valuable information and insights into the 
customer's lifestyle to make decisions more successfully and to 
determine marketing strategy in social media. 
    Banks have to develop the strategy of the use of social media 
that would not only include the social media strategy into the 
company marketing strategy, but also envisage how to analyse 
the use of social media events, namely how these ‘followers’, 
‘likes’ or ‘retweets’, etc. correlate with the key performance 
indicators such as the number of transactions and customers, the 
market share increases, loyalty metrics, the number of enquiries 
and so on. 
    Banking communications with customers have traditionally 
been either one-way (advertising, direct mail, statements, etc.) or 
one-to-one (customer service, branch banking, telephone 

banking, etc.). As a result, many banks may be unprepared for 
two-way communications through social media.  
    What does an average customer expect from the bank? First, 
as many researches show, the customer expects an immediate 
reply to his question, comment or opinion. It means that banks 
need employees who reply immediately in social media. Second, 
-customers expect transparency of bank operations in social 
media – not only more information related to bank operations, 
but also the reaction of the bank to criticism expressed in social 
media. By employing social media banks can create different 
images. More active social network users may also welcome a 
‘community’ aspect and become the bank’s offerings active 
promoters and advocates. Banks are able to listen in on their 
customers’ public conversations, identify complaints and – where 
appropriate – make contact in an effort to resolve the issue. 
Using social media banks now have the opportunity to actively 
seek out dissatisfied customers and resolve their issues before 
they turn into full-blown complaints 
 

III. LATVIAN CUSTOMERS INTERNET USAGE HABITS 
    Regarding statistical data (Worldstats, 2015) Latvia has 
population 1,986,096 and 82.0% are internet users. In 2014, the 
Internet in Latvia was mostly used for reading on-line news, 
newspapers and magazines (86%), for using e-mail (84%) and 
for Internet Banking (75%)  (Central Statistical Bureau, 2014) 
    Latvia is a very unique country, because its population is 
mostly used Latvian social network draugiem.lv, which is created 
in Latvia. Launched in 2004 by Lauris Liberts and Agris 
Tamanis, Draugiem.lv is one of few social networks to still beat 
Facebook in their home country; Draugiem.lv boasts 1.2 million 
Latvian users. The most popular website list is presented in 
Table1 (TNS, 2015). Regarding to statistical data presented in 
Table 1, various social network sites are very popular among 
Latvian internet users. Among them are odnoklasniki.ru and 
vk.com – social networks for Russian speaking society. 
 

Table 1. Most Popular Websites or Web Services in Latvia 
Website Average daily 

audience 
(thousands) 

Average daily 
audience 

(%) 
Google.com 917 55,3 
Inbox 590 35,5 
Youtube 557 33,6 
Delfi (Latviana and 
Russian) 

478 28,8 

Facebook 467 28,2 
Draugiem.lv 443 26,7 
Tvnet 387 23,3 
ss.lv 360 21,7 
Gmail.com 357 21,5 
Apollo.lv 252 15,2 
Odnoklasniki.ru  202 12,2 
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E-klase.lv 184 11,1 
Gismeteo.lv 156 9,4 
Mail.ru 105 6,3 
Twitter.com 100 6,0 
Kasjauns.lv 94 5,7 
Vk.com 
(vkontakte.ru) 

84 5,1 

Google+ 81 4,9 
Source. TNS (2015). 
 

IV. RESEARH 
    According to statistics 27 Commercial Banks are registered in 
Latvia (Association of Commercial Banks of Latvia, 2014), but 
some banks are specialized on services for legal persons. Based 
on statistics presented by Association of Commercial Banks of 
Latvia was created table (Table 2) which shows numbers of 
clients, internet bank users and followers on Facebook and 
Twitter. Data summarized in Table 2 indicates that a very small 
number of banks’ clients and internet bank users are following 
bank activities on social networks. Unfortunately the bank 
Twitter’s account follower number is so small that it could rise 
the question for some other research – why Latvian banks are not 
adopting Twitter as marketing and communication tool. 
….The purpose of research is to evaluate Latvian banks social 
media content and find out why Latvian banks has so small 
number of followers on social networks. Why Latvian residents 
which are active internet and social media users are not following 
bank activities?  
    First phase of the research was banks’ Facebook profile 
content analysis. It was investigated if posts are regular, present 
actual information about banks; activities, contains posts related 
actual marketing campaigns and are banks informs customers 
about their socially responsible activities. The banks’ Facebook 
profile content analysis results are presented in Table 3. Almost 
all banks create Facebook posts regularly and inform customers 
about banks’ daily activities, specific marketing campaigns. 
Banks inform Facebook followers about charity or important for 
society well being projects. Several Facebook users wrote 
negative comments regarding bad service. Only Citadele bank 
answered on negative posts and apologize to clients.  
….Second phase of research was to investigate why Latvian 
residents which use internet and internet banks almost daily are 
not interested to follow banks’ activities on their Facebook 
profile. 
An online questionnaire was issued through online questionnaire 
service visidati.lv. 1000 questionnaires were issued, 614 were 
returned completed. Personal characteristics of respondents are 
presented at Table 4.     
…. 

Table 3. Latvian Banks’ Facebook posts analysis  
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Table 4. 

    n % 

men 
 

296 48,21% 
women 

 
318 51,79% 

Age 16-30 311 50,65% 

 
32-60 300 48,86% 

 
60+ 3 0,49% 

Facebook user 
 

573 93,32% 

Uses internet bank   593 96,58% 
 
Findings 
 
Table 4 illustrates that, or respondents 48% are men and 47% are 
women, 93% of them are Facebook users. It was found out that 
17 of respondents follows their bank Facebook profile. The 
reason why respondents are following banks Facebook profile 
was asked in open question. The answers were – “I cannot 
remember”, “I am working in this bank”, “I started to follow 
banks profile as result of other marketing activities”.  
….Respondents were asked to answer why they are not following 
their banks Facebook profile. The statistics of answers are 
presented in table 5. The reason why internet bank clients are not 
following their banks Facebook profile were assessed on five-
point Likert scales anchored at “strongly disagree” (value - 1) 
and “strongly agree” (value - 5). Banks’s clients are not 
interested in following banks activities on social networks 
because there are not interested at all, they don’t additional 
information which banks could present on social networks, the 
content isn’t engaging. 
 
 

Bank Regular 
posts 

Marketin
g posts 

Informati
on about 

bank 

Corpor
ate 

social 
respons
ibility 

Customers 
Negative 

Comments  

ABLV 
√ 

√ √ √  

Baltikum
s Bank √ √ √ √  

Citadele √ √ √ √ √ 

DNB   √   

Nordea 
Bank 
Latvia 

√ √ √ √ √ 

Norvik √ √ √   

Rietumu 
Banka √ √ √ √  

SEB √ √ √ √ √ 

Swedban
ka √ √ √ √ √ 
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Table 2. Latvian Bank clients, internet users and fans on social networks 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 

Bank No. of 
Clients Legal persons Private 

persons 
Number of Internet 

Bank users 
Number of Facebook 

followers Number of Twitter followers 

ABLV 
25 803 

12 477 13 326 17 204 824 
no prof. 

Baltikums Bank 2 322 1 594 728 1 564 469 
no prof. 

Citadele 272 806 20 415 252 391 113 861 6 445 
no prof. 

DNB 168 599 138 000 154 799 107 379 347061* 
no prof. 

Nordea Bank 
Latvia 85 002 8 386 76 616 54 485 2 160 328 

Norvik 63 240 5 207 58 033 24 628 3 572 
no prof. 

Rietumu Banka 28 973 12 615 16 358 17 824 1 600 
no prof. 

SEB 477 628 33 450 444 178 290 863 8 554 5 246 

Swedbanka 949 022 71 109 877 913 739 407 25 523 19 100 
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Table 5 Statistical results of information quality evaluation 
 

 Mea
n 

Media
n 

Mod
e 

St. 
Devi
a-tion 

Minimu
m 

Maximu
m 

I am not 
interested to 
follow 

3,12 3,1 3 0,787 2 5 

I don’t need 
to additional 
information 

4,03 4,00 5 1,092 2 5 

I don’t 
believe that 
FB can help 
to solve 
problems 

4,13 4,00 4,2 1,070 1 5 

The content 
isn’t 
engaging 

4,12 3,86 4,4 0,827 2 5 

I prefer other 
types of 
communicati
on with bank 

4,6 4,9 5 0,904 2 5 

 
 

V. CONCLUSION 
While there is no much research on bank or other financial 

institution marketing there is base for future research. The 
Latvian banks’ clients are not interested to follow their bank 
activities on social networks banks need to find other effective 
online communication channels with their customers. 
Unfortunately clients doesn’t believe that online communication 
through Facebook profile can help to solve problems if they will 
arise. It is a key question for Latvian banks to learn to adopt 
Facebook possibilities with the puspose to establish long lasting 
relationships with clients.  

.  
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Abstract- Fruits of Zanthozylum limonella Alston, one of the 
spices traditionally used for toothache relief, were hydro-distilled 
to obtain about 4.3% yield of volatile oil (ZL). 30% of ZL in a 
bioadhesive gel was prepared for in vitro permeation and in vivo 
tests.  In vitro permeation of total phenolic contents of the ZL gel 
through porcine esophagus, as the model mucous  membrane, 
using Franz diffusion cells indicates an average steady-state rate 
of 0.1 ± 0.02 mgGAE/cm2/h at 37 C (n = 5) without lag time.  In 
vivo study in buccal pressure-wounds of rats indicates that 
licking behaviour was obvious and could be inhibited by gels 
containing xylocaine or ZL but not fluocinolone. Histological 
analysis of the inflammed cells in excised oral wounds showed 
that it took 1 day for fluocinolone gel to significantly reduce the 
number of inflammed cells and 2 days for ZL gel (p<0.05 both).  
Comparative wound assessments (edema and erythema) indicate 
mild anti-inflammatory activity of ZL gel.   Thus, phenolic 
components of ZL could readily permeate though mucous 
membrane and ZL gel showed potential benefits for topical use 
in oral wound. 
 
Index Terms- Zanthozylum limonella Alston, total phenolic 
content, in vitro permeation, in vivo buccal wounds. 
 

I. INTRODUCTION 
ressure-wounds on mucous membrane in the buccal cavity 
introduce discomforts and inflammation which manifests 

swelling, redness, heat, and pain. Complementary and alternative 
medicine employs natural products, particularly those derived 
from dietary or spice ingredients for topical applications, is well 
accepted [1].  Zanthoxylum limonella Alston., family Rutaceae, is 
locally known in Northern region of Thailand as one of the 
spices, namely Ma-Kwaen. Phytochemicals of  Zanthoxylum spp. 
reveals richness of flavonoids and limonoids in volatile oils [2].  
Fruits of Z. limonella are traditionally used in toothach relief [3] 
and reported to contain about 30% of limonene as the major 
component [4]. Limonene exhibits anti-inflammatory via 
cyclooxygenase  and 5-lipoxygenase inhibition [5].  D-limonene 
is clinically investigated as anti-cancers and treatment of 
gastroesophagus reflux and  gallstone dissolution [6]. 
       This research aims to investigate in vitro permeation and in 
vivo effect of a bioadhesive gel containing volatile oil from Z. 
limonella so as to prove the traditional use using a modern 
formulation. 
 

II. MATERIALS AND METHODS 
a. Extraction and product preparation 

       Fruits of Zanthoxylum limonella Alston. were separated for 
hydro-distillation to obtain volatile oil (ZL). Locally harvested 
and dried cobs of purple waxy corns (Zea mays L. ceritina 
Kulesh.) from an open-pollinated variety (Kao Kum) were 
grinded and extracted in water at 80C for 30 min and freeze-
dried (A). 
       PEG40 (Sigma-Aldrich, USA), 0.1% sodium polyacrylate 
(GMP, Bangkok, Thailand) and 0.1% carbomer934P (GMP, 
Bangkok, Thailand) were premixed to form clear gel in isotonic 
phosphate buffer saline at pH 7.4.  ZL gel was obtained by 
mixing 30% of ZL with the premixed gel. Similarly, gels of 
fluocinolone (0.1%) or xylocaine (1%) were prepared by mixing 
the drug concentrates in the same premixed gel base. 30% ZL 
and 10% anthocyanin extract (A) were mixed to form ZLA gel.   

b. In vitro skin permeation study 
       Franz diffusion cells (0.5 cm2 diffusion area, 5 ml receptor 
volume) were mounted with porcine esophagus, used as the 
barrier membrane. 0.1% albumin solution would be used as the 
medium in the receptor site and incubation temperature mimic 
the physiological condition at 37ºC. Receptor medium was 
withdrawn and immediately replaced with equal volume of fresh 
medium. The samples were collected at 0 (baseline) to 24 h. 
Agitation stir at 600 rpm was performed the whole time in the 
experiment. Samples from receptor medium was analyzed 
amount of total phenolic content using folin-ciocalteu method. 

c.  Pretreatment of Animals and Animal tissue 
       Adult Wistar rats (Rattus norvegicus albinus) about 350-400 
g body weight were recruited and treated in accordance to ethical 
principles of animal experimentation of the National Research 
Council of Thailand after institutional committee review 
(AEKKU-NELAC 23/2557). Double-blinded implemented 
between investigators who conducted animals to obtain wound 
tissue samples and those who measured inflamed cells of the 
tissue samples. Rats were separated groups (n = 5-6 each), blank, 
fluocinolone, xylocaine, ZL and ZLA gels. All treatments were 
applied twice daily. 
       Prior to the treatment, oral wound induction and tissue 
sampling were conducted as previously described [7]. In brief, 
anesthetized rats (by intraperitoneal injections of Nembutal) were 
subjected to 5-mm oral biopsy punching in the inner oral cavity. 
Wound size was monitored by observing through a periodontal 
probe (Hu-Friedy Mfg.co., LLC, U.S.A) with digital photographs 

P 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 1, January 2016      176 
ISSN 2250-3153   

www.ijsrp.org 

using a pen digital microscope (Andonstar professional Eletronic, 
China). At the predetermined time, the rat was sacrificed and the 
oral wound was excised. After excision, each piece of the wound 
tissue was subjected to hematoxylin and eosin staining (H&E, 
Sigma-Aldrich, U.S.A.) with cross-section cut (about 4 mm 
thick). 

d. Measurement of inflamed cells 
       Each slide of tissue samples was randomly selected for 3 
zones which were taken as digital photographs by using Zeiss 
Axiovert 25 Light Field microscope (Axiocam, Germany) at a 
magnification of 40.  All of the photographs were systematically 
gridded for referencing frames of 7 cm × 7 cm of each box (each 
of box were sub-devised to be 1.75 cm × 1.75 cm per box) within 
an area of 49 cm2 using the Photoshop program. Three 
photographs from the same tissue of the same rat were then 
randomly selected for 10 areas which were counted for numbers 
of inflamed cells, exhibiting as blue spots stained by H&E [8]. 
Two observers who determined the cells were interpersonal 
validated using wound and normal tissue samples by paired t-test 
and justified until non-significantly different measurements were 
obtained (p > 0.05) prior to start. Percentage of inflamed cell 
reduction in the tissue sample was compared with that treated 
with the blank gel on wound of the same day, using the following 
equation: 
 

       (eq. 1) 
 
       where B = number of inflamed cells of wound tissue treated 
with the blank gel 
  T = number of inflamed cells of wound tissue treated with a 
treatment gel 

e. Statistical analysis 
       Statistical significance was determined by one way analysis 
of variance (ANOVA) and post hoc test. The data was analyzed 
by using mean different with p values less than 0.05 was 
considered significance. 
 

III. RESULTS 
       ZL from the fruits, about 4% yields, was clear light-yellow 
volatile oil with characteristic pungent smell.  ZL gel was clear 
pale yellow bioadhesive gel.  Burst effect was observed with 

total phenolic contents permeated from the gel due to partition 
favor.  Steady state permeation of total phenolic from ZL gel was 
saturated after about 12 h, possible due to limited solubility in the 
aqueous receptor. The steady-state permeation rate of total 
phenolic components of about 0.1 µg/cm2/h was obtained.    

 
Fig. 1: Cumulative amount of total phenolic permeation 

study of Z.limonella gel 
 
       Behaviour and wound assessments in the buccal cavities of 
rats were shown in Table 1. Licking, but not grooming, was 
obvious in all rats with pressure buccal wounds, particularly on 
day 1. Xylocaine and ZL inhibited licking in all rats, but not 
fluocinolone due to the taste of the drug. Edema and erythema 
were overall suppressed by ZLA> fluocinolone > xylocaine or 
ZL. Therefore, ZL exhibited similar activity as xylocaine and 
addition of anthocyanins enhanced the activity in the same 
manner as fluocinolone. 
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TABLE I:  Numbers of rats classified by by grading in the behaviour and wound assessments. 
 

 
 

TABLE II: Numbers of inflammed cells of buccal tissue samples in each treatment group (n = 3) 
 

 
 
 
 
 
 
 
 

 
(A) blank gel 

 
 
 
 
 
 
 
 

 
(B) ZL gel 

  

Fig 2 : Histological photographs of cross-sectioned buccal wounds of rats treated with blank and  ZL gel, stained with 
hematoxylin and eosin (H&E) (magnitude 40×) 

 
       Fig. 2 demonstrates histology of crossed-sections in the areas 
of buccal wounds treated for 4 days with ZL gel compared with 
the same blank gel. The stained inflammed cells were larger and 
densely packed with clearly defined nucleus.   For confirmation, 
the numbers of inflammed cells were counted and compared in 
TABLE II which indicates significant lower numbers of 
inflammed cells after fluocinolone treatment for 1 day or ZL for 
2 days (p < 0.05, both)  Thus, ZL showed potential anti-

inflammatory effect, although slower action than fluocinolone.  
This effect was obtained by topical application using the 
formulated gel.  
 

IV. CONCLUSION 
       In conclusion, phenolic components of ZL could readily 
permeate though mucous membrane and help reduced 
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inflammation such as edema and erythema. Thus, ZL gel showed 
potential benefits for topical use in oral wound. 
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    Abstract- Recent advances in the treatment of aplastic anemia 
(AA) made most of patients to expect to achieve a long-term 
survival. Allogeneic stem cell transplantation (SCT) from HLA-
matched sibling donor (MSD-SCT) is a preferred first-line 
treatment option for younger patients with severe or very severe 
AA, whereas immunosup pressive treatment (IST) is an 
alternative option for others.  Horse anti-thymocyte globuline 
(ATG) with cyclosporin A (CsA) had been a standard IST 
regimen with acceptable response rate. Recently, horse ATG had 
been not available and replaced with rabbit ATG in most 
countries. Subsequently, recent comparative studies showed that 
the outcomes of patients who received rabbit ATG/CsA were 
similar or inferior compared to those who received horse 
ATG/CsA. Therefore, further studies to improve the outcomes of 
IST, including additional eltrombopag, are necessary. On the 
other hand, the upper age limit of patients who are able to receive 
MSD-SCT as first-line treatment is a current issue because of 
favorable outcomes of MSD-SCT of older patients using 
fludarabine-based conditioning. Moreover, further studies to 
improve the outcomes of patients who receive allogeneic SCT 
from alternative donors are needed.  In this review, current issues 
and the newly emerging trends that may improve their outcomes 
in near futures will be discussed focusing the management of 
patients with AA. 
 
    Index Terms- Anemia, aplastic, Immunosup pressive 
treatment, and Iron chelation therapy. 
 

I. INTRODUCTION 
plastic anemia (AA) is a clinical syndrome characterized by 
fatty replacement and decreased hematopoietic precursors 

of the bone marrow (BM), which results in peripheral blood (PB) 
pancytopenia [1]. It has been suggested that immune-mediated 
destruction of hematopoietic stem cells by activated cytotoxic T-
cells expressing inhibitory cytokines such as interferon-γ and 
tumor necrosis factor-α contribute to its occurrence [2]. These 
cytokines induces death of hematopoietic stem cells, at least 
partially through the dependent pathway of apoptosis [3]. The 
mechanism of activation of cytotoxic T-cells is unclear, but 
several potential factors which are associated with antigen 
recognition, susceptibility of immune response, and secretion of 
cytokines are found [4]. The annual incidence of AA is estimated 
to be 2 per 1,000,000 persons per year in Western countries [5,6], 
but it is relatively higher in the Far East with 4 to 7 per 1,000,000 
persons per year [7-9]. When patients are diagnosed with AA, 
careful investigations to exclude other possible cause of 
pancytopenia with hypocellular BM, including hypocellular 
myelodysplastic syndrome, paroxysmal nocturnal 
hemoglobinuria, and late onset inherited BM failure disorders, 

are needed [10]. For their therapeutic decision making, disease 
has been stratified to moderate, severe, and very severe AA 
based on the degree of pancytopenia and BM hypocellularity 
[11]. 
 
    Four decades ago, when there were only a few effective 
treatment options, patients with severe or very severe aplastic  
anemia (SAA) died 1 to 2 years after diagnosis due to fatal 
infections and/or hemorrhagic complications. However, recent  
treatment options including allogeneic stem cell transplantation 
(SCT) and immunosuppressive treatment (IST), mainly anti-
thymocyte globuline (ATG) with cyclosporin A (CsA), have 
helped them to expect a long-term survival [12]. Nevertheless, 
there are still many challenges  in management of patients with 
AA; approximately half of patients fail to achieve hematologic 
response and experience relapse or clonal evolution associated  
with myelodysplasia and leukemia after IST. On the other  hand,  
a substantial proportion of patients who need MSD-SCT, 
especially those  who experienced failure  to a first-line IST, are 
not able to receive transplantation due  to donor unavailability or 
significant co-morbidities. In addition, graft failure  and  serious  
complications including graft-vs-host disease (GVHD) and fatal 
infections after allogeneic SCT limit its more relevant 
applications [12]. 
 

II. IMMUNOSUPPRESSIVE THEARPY 
    Before allogeneic SCT and IST were relevantly used to the  
treatment of the  patients with AA, high-dose androgen and/or  
supportive care including blood transfusion were the only 
available treatments, but their efficacy was observed  in only a 
small proportion of patients [12]. Based on the recovery of 
autologous BM function after receiving horse ATG or allogeneic  
BM infusion with horse ATG conditioning [13,14], many 
investigators evaluated the efficacy of horse ATG alone for 
patients with AA and reported that  a substantial proportion of 
patients could achieve hematologic response [15-18]. After 
Stryckmans et al. [19] reported the ability to induce  
hematological improvement of CsA, a phase III prospective 
study conducted by Frickhofen et al. [20] showed that patients 
who received IST using  a combination of horse ATG and CsA 
achieved a higher  overall response rate compared to those using 
horse ATG alone (70% vs. 46% at 6 months, p < 0.050). In 
addition, a sub-sequent report for long-term outcomes of this  
study showed a higher  failure-free survival rate (39% vs. 24% at 
11 years, p = 0.040) in the horse  ATG/CsA group,  but similar  
overall survival rate (58% vs. 54% at 11 years, p= 0.600) 
between the two groups  because most  non responders received 
salvage therapy [21]. Thereafter, other studies validated the 
efficacy horse ATG/CsA, which showed satisfactory results with 

A 
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overall response and overall survival rates of approximately 60% 
to 70% and 60 to 90%, respectively. Based on these reports, 
horse ATG/CsA has been accepted as a standard IST regimen for 
patients with AA [22-24].  
 
      Although several studies showed acceptable outcomes of 
ATG/CsA, there were only limited reports for pretreatment 
factors predicting response and relapse rates of patients with AA 
who received it. A large retrospective study by the US National  
Institutes of Health (NIH) group to determine whether  
pretreatment blood counts can predict response rate for patients 
receiving horse ATG/CsA showed that younger age, higher  
absolute reticulocyte count (ARC) and absolute lymphocyte 
count (ALC) were associated with increased response rate. In this 
study, patients with higher ARC and ALC (≥ 25 × 109/L and  ≥ 1 
× 109/L, respectively) achieved a higher overall response rate 
compared to those with lower ARC and ALC (83% vs. 41%, p < 
0.001) [25]. In other studies, patients with HLA-DR15, normal 
cytogenetic, and paroxysmal nocturnal hemoglobinuria clone had 
higher overall response rate and quality of response compared to 
those without [26-28]. 
 
    On the other hand, Saracco et al. [29] compared the relapse  
rate between those who responded to horse ATG/CsA that  
received rapid (0.8 mg/kg/month) and slow CsA (≤ 0.7 
mg/kg/month) tapering after maintaining stable blood counts  
lasting 3 or more months, and reported that was the relapse rate 
was higher in the rapid tapering group (60% vs. 8% at 10 years, p 
= 0.001). This study suggests that tapering CsA should be 
initiated after at least 1 year from treatment and taper carefully 
by 10% every month. Late relapse also can be observed in 
several long-term responders, which may have resulted from  
suboptimal therapeutic range of CsA by intolerability or poor  
compliance [30]. In addition, the NIH group reported that  
shorter telomere length of PB leukocytes at diagnosis was 
associated with higher  relapse  (odds ratio  [OR] 0.16; 95% 
confidence interval [CI], 0.03 to 0.69; p = 0.010) and clonal 
evolution (OR, 0.29; 95% CI, 0.11 to 0.76; p = 0.010) rates with 
a lower overall survival (OR, 0.35; 95% CI, 0.17 to 0.73; p = 
0.005) rate, but was not associated with overall response rate 
[31]. Conversely, Sakaguchi et al. [32] reported that pediatric 
patients with shorter telomere length of PB lymphocytes at 
diagnosis was associated with a lower overall response rate (OR, 
22.0; 95% CI, 4.19 to 115; p < 0.001), but not relapse, clonal 
evolution, and overall survival rates. Considering these 
conflicting results, further large prospective studies to validate 
the relation between the outcomes of ATG/CsA and telomere 
length at diagnosis are needed. 
 
     Because half of patients with AA experience failure to IST, 
there have been many efforts to improve its efficacy by adding  
other agents. However, prospective studies conducted by the NIH 
group failed to show that the addition of mycophenolate mofetil  
or silrolimus to horse ATG/CsA results in improved overall 
response rate and reduced relapse rate [39,40]. Meanwhile,  a 
prospective study conducted by Teramura et al. [41] comparing 
the outcomes of patients who received horse ATG/CsA with or 
without granulocyte colony-stimulating factor (G-CSF) showed  
that patients who received G-CSF achieved higher overall 

response (77% vs. 57% at 4 years, p = 0.030) and lower relapse  
(15% vs. 42% at 4 years, p = 0.010) rates compared to those  
who did not, but there were no significant difference in overall 
survival rate (88% vs. 94% at 4 years, p = 0.440) and incidence 
of infectious complications (59% vs. 40%, p = 0.070). 
Conversely, similar overall response rate (73% vs. 66% at 6 
years, p= 0.540) between the patients who received horse  
ATG/CsA with and without G-CSF was observed in another 
randomized study conducted by Tichelli et al. [42]. Because of 
conflicting results and insufficient data, many clinical centers  
have not included routine G-CSF administration with their IST 
protocol. 
 
     Eltrombopag, an oral form  of non- peptide thrombopoietin 
mimetics, was developed to induce platelet maturation and 
release by binding to thrombopoietin receptor (c-MPL) on 
megakaryocytic in patients with immune thrombocytopenic 
purpura [43]. However, a previous report, which showed that  
patients who lack c-MPL develop a form of congenital BM 
failure, suggested that thrombopoietin is critical to hematopoietic 
stem cell development and differentiation [44]. Based on this 
observation, a recent phase II prospective study was conducted to 
determine the eltrombopag can be effective for non-responders to 
previous IST. In this study, 11 of 25 enrolled patients (44%) 
achieved hematological response in at least one-lineage and the 
normalization of BM tri-lineage hematopoiesis [45]. In its 
subsequent study, hematological response in at least one-lineage 
was observed in 17 of 43 enrolled patients (40%), including  
seven (16.3%) tri-lineage response. In addition, five patients 
(11.6%) who achieved sustained response maintained stable 
blood counts at a median 13 months (range, 1 to 15) after drug 
discontinuation [46].  

III. ALLOGENEIC SCT  
 
    MSD-SCT is the most preferred treatment option for younger  
SAA patients with a suitable donor and no significant co-
morbidities. Until recently, many investigators have explored  
optimal conditioning regimen for SAA patients who receive 
MSD-SCT to achieve sustained engraftment with minimal fatal 
complications (Table 2). In the initial experiences of MSD-SCT 
using CY alone conditioning, high incidence of graft failure was 
a major challenge, particularly in previous heavily transfused 
patients [55]. Subsequently, MSD-SCT using radiation, including 
local-field and total-body irradiation (TBI), plus CY conditioning 
was attempted and resulted in a lower incidence of graft failure, 
but was associated with relatively higher incidences of long- 
term regimen-related morbidities and mortality [56-59]. 
Thereafter, several investigators attempted MSD- SCT using  CY 
plus ATG conditioning, which might induce both effective 
immunoablation and lymph ablation [60-63]. In a phase II 
prospective study conducted by the Seattle group,  the incidence 
of neutrophil engraftment, acute and chronic GVHD for patients 
who received MSD-SCT using CY (200 mg/kg) plus horse ATG 
(90 mg/kg) conditioning were 95%, 15%, and 34%, respectively. 
Their overall survival rate was significantly higher compared to 
that of historical control group who received CY alone 
conditioning (92% vs. 72% at 3 years, p = 0.043) [60]. In 
addition, a retrospective study by Ades et al. [62] comparing the 
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outcomes of patients who received MSD-SCT using CY (200 
mg/kg) plus rabbit ATG (10 mg/kg) conditioning and  thoraco-
abdominal irradiation (TAI, 600 cGy) plus CY (150 mg/ kg) 
conditioning showed that the CY/ATG group was associated  
with a lower incidence of acute (0% vs. 42%, p < 0.001) and 
chronic GVHD (42% vs. 64%, p = 0.025) with higher overall 
survival rate (OR, 6.20; 95% CI, 1.50 to 25.90; p < 0.001) 
compared to the TAI/CY group. 
 
     On the other hand, minimizing the incidence of GVHD is 
essential for SAA patients who receive allogeneic SCT, 
considering that they do not need its grat-versus-leukemia effect. 
A large registry-based study conducted by EBMT/Center for 
International Blood and Marrow Transplant Research  
(CIBMTR) comparing the outcomes of patients who received 
MSD-SCT using peripheral blood stem cells (PBSCs) and BM as 
a graft source showed that higher incidence of chronic GVHD 
(27% vs. 12%, p = 0.002) and lower overall survival rate (73% 
vs. 85% at 5 years, p = 0.024) were observed in the PBSC group  
compared to the BM group, especially in patients younger  than  
20 [64]. In addition, a phase  III randomized study conducted by 
Gruppo Trapianto di Midollo Osseo/EBMT comparing the 
outcomes of patients who received MSD-SCT using CsA plus  
methotrexate (MTX) and CsA alone GVHD prophylaxis showed 
that the incidence of transplant-related mortality (3% vs. 15% at 
1 year, p = 0.070) and overall survival rate (94% vs. 78% at 5 
years, p = 0.050) were significantly superior in the CsA/MTX 
group compared to the CsA alone group [65]. Therefore, BM and 
CsA/MTX are widely used as the preferable stem cell source  
and GVHD prophylactic regimen for SAA patients who receive 
MSD-SCT. 
 
     On the other hand, the upper age limit of SAA patients who 
are able to receive MSD-SCT remains an unsolved challenge. In 
a large registry analysis conducted by CIBMTR, the impact of 
patients’ age on transplant outcomes was analyzed. The  
incidence of neutrophil engraftment was not significantly 
different in allege groups, whereas patients older than 40 showed  
a significantly lower incidence of platelet engraftment compared 
to those younger than 20 (OR, 0.45; 95% CI, 0.25 to 0.83; p = 
0.010), whereas not compared to those aged between 20 and 40 
(OR, 0.60; 95% CI, 0.33 to 1.10; p= 0.098). The incidence of 
mortality for patients older than 40 was significantly higher  
compared to those of patients younger than 20 (OR, 2.70; 95% 
CI, 1.89 to 3.87; p < 0.001) and aged between 20 and 40 (OR, 
1.60; 95% CI, 1.13 to 2.26; p = 0.008) [66]. This study showed 
that the incidence of mortality increased with age for patients 
who received MSD-SCT although it should be interpreted with 
caution because patients in this study cohort received 
heterogeneous conditioning regimens with mostly receiving CY 
(200 mg/kg) with or without ATG (71.4%). However, the 
difficulties of determining the most appropriate first-line 
treatment for older patients still remain because lower overall 
response and survival rates were also observed when they 
received IST [25]. 
 
    On the other hand, a recent phase II prospective study 
conducted by EBMT which analyzed the outcomes of patients 
who received MSD-SCT using fludarabine (FLU, 120 mg/m2) 

plus CY (1,200 mg/m2) with rabbit ATG (15 mg/kg) showed  
that no significant difference in overall survival rate was 
observed between patients older than 40 and those aged between  
30 and 40 [67]. We also reported the outcomes of 82 SAA 
patients who received MSD-SCT using FLU (180 mg/kg) plus 
CY (100 mg/kg) with rabbit ATG (10 mg/kg) conditioning. In 
this study, there was no significant difference in overall survival 
rate among patients with age lesser than 20, 20 to 39, 40 to 49 
and 50 to 59 (88%, 97%, 92%, and 86% at 3 years, respectively,  
p = 0.426) [68]. Consequently, these reports suggest that FLU-
based conditioning may be a promising option to overcome 
relatively poor outcomes of MSD-SCT in older patients. 
Therefore, MSD-SCT using FLU-based conditioning should be 
considered as a feasible first-line treatment for older patients. 
 
 
B. Allogeneic URD-SCT 
      
     URD-SCT can be considered as a treatment option for SAA 
patients who failed first-line IST or require emergent allogeneic 
SCT if they have no suitable MSD. Two decades  ago, only about  
one-third of patients who received URD-SCT experienced long-
term survival [69]. Recently, however, relevant applications of 
high-resolution HLA typing for donor selection  and more  
optimized conditioning regimen improved overall survival rate to 
approximately 70 to 80% [70-74]. 
 
     The conditioning regimen for URD-SCT for SAA patients 
that could minimize the incidence of graft failure and regimen-
related toxicities still remains uncertain. An initial phase II 
prospective study conducted by EBMT which analyzed the  
outcomes of patients who received  URD-SCT using  FLU (120 
mg/m2) plus CY (1,200 mg/m2) with rabbit ATG (7.5 mg/kg) 
conditioning showed that the incidence of graft failure was 18% 
with an overall survival rate of 73% at 2 years. In this study, 
patients older than 14 showed a significantly higher  incidence of 
graft failure (32% vs. 5%, p = 0.030) with a lower trend of 
overall survival rate (61% vs. 84% at 2 years, p = 0.200) [70], 
which suggested that the modification of conditioning was 
required. In addition, an EBMT registry-based analysis for the 
outcomes of patients who received URD-SCT using  FLU (120 
mg/ m2) plus CY (1,200 mg/m2) with rabbit ATG (7.5 mg/kg) ± 
low-dose TBI (200 cGY) conditioning showed that there was no 
significant difference in overall survival rate between the patients 
older and younger than 27 when they received low-dose TBI 
containing regimen (78% vs. 79% at 5 years, p > 0.050). 
However, relatively high incidence of mortalities by graft failure 
(7%), posttrans- plant lymph proliferative disease (4%) and 
GVHD (4%) of this study remained to be a challenge to 
overcome [71]. On the other  hand,  the Seattle group conducted 
a dose-escalating study to find the most appropriate TBI dose, 
when used with CY (200 mg/kg) plus horse ATG (120 mg/kg) 
conditioning. After escalating  or deescalating 200 cGy based on 
the development of graft failure or regimen-related toxicities 
from staring 600 cGy, they found that 200 cGy was the most 
effective dose in minimizing regimen-related toxicities without 
sacrificing sustained engraftment [72]. In addition, we conducted  
a prospective study of deescalating TBI to find optimal dose, 
when used with CY (120 mg/kg), which showed higher overall 
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survival rate in the 800 cGy group was observed compared to the 
1,000 and 1,200 cGy groups  (92% vs. 40% vs. 44% at 3 years, p 
< 0.001) [75]. In a subsequent report of the long-term results  for 
patients who received URD-SCT using  TBI (800 cGy) plus CY 
(120 mg/kg) conditioning, all enrolled patients achieved 
sustained myeloid engraftment after a median of 13 days (range, 
8 to 30) with acceptable incidences of acute and chronic GVHD 
(46% and 50%, respectively) and overall survival rate (88% at 5 
years) [76]. The current available reports of outcomes for SAA 
patients who received URD-SCT are summarized in Table 3. 
 
     Because patients who received URD-SCT experience more  
frequent and severe GVHD compared to those who received  
MSD-SCT [77], more effective GVHD prophylaxis, especially  
for SAA patients, is needed. A matched-pair analysis based on 
the Japan Marrow Donor Program registry comparing the 
outcomes of patients who received URD-SCT using GVHD 
prophylaxis with FK506 and CsA along with MTX showed that 
the FK506/MTX group showed a higher overall survival rate 
(83% vs. 50% at 5 years, p = 0.012) with a lower trend for 
incidence of chronic GVHD (13% vs. 36%, p = 0.104) [78]. On 
the other hand, several patients unavoidably receive URD-SCT 
using PBSC as stem cells source and/ or from partially HLA-
URD. Because they are associated with a higher incidence of 
GVHD or lower survival rate [76,79], we conducted a phase  II 
prospective study of adding  low-dose rabbit  ATG (2.5 mg/kg) 
to TBI (800 cGy) plus CY (120 mg/kg) conditioning in patients 
who received URD-SCT from these donors and compared the 
historical control group who did not receive additional low-dose 
rabbit ATG. In this study, the incidence of acute GVHD was 
significantly decreased (21% vs 64%, p = 0.028), but not chronic 
GVHD (31% vs. 57%, p= 0.247) in patients who received low-
dose rabbit ATG compared to the historical control group [80]. 
However, further studies are needed to determine whether this 
strategy is effective for SAA patients. 
 
C. Allogeneic FMD-SCT 
 
    FMD-SCT had been considered a treatment option for patients 
with aggressive hematologic malignancies and lacking HLA-
matched donors. Although there are several advantages  
including universal donor availability without delay, high  
incidences of graft failure and GVHD due to bidirectional barrier 
of HLA incompatibilities have been considered as a great  
concern [81,82]. However, recent  advances in controlling these 
challenges extended its application to patients with less 
aggressive diseases, including SAA. 
 
     Until recently,  several investigators have attempted to search  
optimal conditioning regimen and strategy of graft manipulations 
for SAA patients who receive FMD-SCT. An initial  
retrospective study by the Seattle group showed that patients who 
received un-manipulated FMD-SCT using more intensified 
conditioning consisted of TBI (1,200 cGy) and CY (120 mg/kg) 
achieved a higher incidence of sustained engraftment (83% 
vs.29%, p < 0.050) and overall survival rate (50% vs. 0%, p 
<0.050) compared to those using CY alone (200 mg/kg) 
conditioning [83]. Another retrospective study by Tzeng et al. 
[84] showed that no graft failure was observed in six patients 

who received un-manipulated FMD-SCT using TBI (800 cGY) 
plus CY (200 mg/kg) conditioning. In a recent retrospective 
study by the Peking group for patients who received FMD-SCT, 
all patients achieved sustained engraftment by using intensified 
conditioning that consisted of CY (200 mg/kg) plus rabbit (2.5 
mg/ kg) or horse ATG (20 mg/kg) with intravenous busufulan 
(6.4 mg/kg) following G-CSF primed BM and mobilized PBSC 
infusion, with acceptable overall survival rate (65% at 2 years) 
and incidences of acute and chronic GVHD (42% and  56%, 
respectively) [85]. In addition, various novel strategies including 
using post transplant CY and selective CD3+ T-cell depleted 
grafts have been also attempted to improve the outcomes of 
patients who receive FMD-SCT [86,87]. 

IV. IRON CHELATION  TREATMENT  
    A substantial proportion of patients with AA unavoidably 
receive blood transfusions as supportive care after receiving  
available treatments.  Long-term regular transfusion may lead to 
iron overload, which is associated with significant morbidities 
and mortality [88,89]. Deferasirox is an oral iron chelator,  
whose efficiency has been proven for patients with various  
transfusion-dependent hematological diseases [90,91]. A recent 
sub-group analysis for 116 patients with AA, conducted by Lee 
et al. [92], of a large phase  II prospective study which evaluated 
its efficacy and safety showed that their serum  ferritin level 
significantly decreased ( 3,254 to 1,854 ng/mL, p < 0.001) at 1 
year after deferasirox without significant toxicities except mild  
renal toxicities. A subsequent post hoc analysis of this study 
showed hematologic improvement was observed in a subset of 
patients (46%) who received deferasirox  without concomitant 
IST with a significant difference in serum-ferritin level change 
from baseline between those who achieved response and those  
who did not (–46% vs. –28%, p = 0.017) [93]. Other 
investigators also reported that a substantial proportion of 
patients who received deferasirox achieved hematological 
improvement [94-96], but further investigations are required to 
determine which mechanism was involved. 
 

V. CONCLUSION 
Although recent advances have helped most AA patients to 

achieve long-term survival, there are many unsolved challenges  
in their appropriate management. About half of patients who 
received IST as a first-line treatment still experience failure.  
Therefore, further studies are needed to improve the response 
rate and reduce the incidence of relapse after IST, especially 
considering the unavailability of horse  ATG in many countries. 
Eltrombopag may be a promising additional agent to improve the 
efficacy of IST, but further validations for its beneficial effects 
are needed. In addition, more effective treatment for patients who 
are ineligible for allogeneic SCT after experiencing failure to 
first- line IST should be explored. 

 
 On the other hand, the upper age limit of SAA patients who 

are able to receive MSD-SCT as a first-line treatment should be 
re-determined, considering the favorable outcomes of older 
patients who received MSD-SCT using  FLU-based conditioning. 
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It may contribute to determine the most appropriate treatment 
option for them along with further studies to investigate pre- 
treatment factors predicting response and relapse after fist-line 
IST. In addition, more optimized conditioning and effective 
GVHD prophylaxis should be also developed to improve the 
outcomes of allogeneic SCT from alternative donors.  
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Abstract- Work is a significant source of stress in all 
occupations; a nationwide poll by the American Psychological 
Association (APA) showed that approximately 75% of 
Americans experienced substantial stress at work and nearly half 
noted that their work productivity decreased because of the 
stress. A cross-sectional descriptive study is conduct in AL-Najaf 
City from Dec. 2nd., 2014 to March 15th., 2015. To assess the 
impact of nurses’ burnout on patients’ satisfaction with nursing 
care. 
        A Non-Probability (Convenience Sample) of (107) patients, 
and (25) nurses were selected from medical and surgical unites at 
AL- Sadder Medical City. 
        Data are collect using the constructed questionnaire and 
interview technique with each study subjects. While the data 
analysis done by using the statistical package of social science 
(SPSS) Ver. (16), and the Microsoft excel (2007). 
        The study results indicate that majority of the nurses (80%) 
are working at a fair practice area, majority of the nurses (84%) 
are sometimes burning due to their work place, and (70.1%) of 
the patients are satisfying with the interpersonal support domain. 
(62.6%) are partially dissatisfied with the nursing care. In 
addition, (91.6%) are partially satisfied with nursing care as an 
overall satisfaction.  
        According to the study findings and discussion, the study 
concluded that nurses are exposure to some burdens due to the 
practice environment, and this make them burned. In addition, 
the nurses’ burnout affect the patients’ satisfaction with nursing 
care. 
        The study recommend that an intensive comprehensive wide 
population-based (national level) studies can be conduct to assess 
the impact of nurses’ burnout on patients’ satisfaction with 
nursing care. In addition, to assess the factors that improve the 
practice environment, as well as improve the nurses’ job 
satisfaction and prevent their burnout, to improve the quality of 
care services and the patients’ satisfaction with such services.  
 
Index Terms- nurses burnout, patients satisfaction, assessment, 
nursing care 
 

I. INTRODUCTION 
ork is a significant source of stress in all occupations. 
According to a 2014 nationwide survey by the American 

Psychological Association (APA) and the American Institute of 
Stress (AIS), job pressure was the leading cause of stress, and 
other surveys have shown that approximately one-third of 

working Americans experience chronic work stress, with 37% 
saying they were excellent or very good at managing job work 
stress (American Psychological Association, 2015). High costs 
are associated with work-related stress in terms of absenteeism, 
decreased productivity, and employee turnover, as are a wide 
variety of physical conditions, from headaches and insomnia to 
cardiovascular and immune diseases (American Institute of 
Stress, 2014). Work-related stress that unaddressed has the 
potential to develop into burnout over a long period. The costs of 
burnout are even higher than stress and affect not only the well-
being of the individual but also that of the individual's family, 
friends, and colleagues. Burnout has been more prevalent in the 
so-called helping professions, and high levels of burnout that 
documented in the healthcare professions, especially nursing.  
         Nursing is a stressful profession that deals with human 
aspects of health and illness (Abushaikha and Saca-Hazboun, 
2009). Moreover, can ultimately lead to job dissatisfaction and 
burnout. Burnout is a mental condition defined as the body’s 
response to the failure of the coping strategies that individuals 
typically utilize to manage stress at work (Marin and Campayo, 
2010). The accumulation of stress exhausts individuals to the 
point where their energy resources are insufficient for their 
attempts to overcome the pressure of a situation in which they 
work with other people (Galanakis, 2009). The worker loses the 
interest and positive sentiments that he/she had for individuals 
assisted and develops a negative self- image (Lauvrud, et. al., 
2009). 
         Nurses are especially vulnerable to the burnout, and this is 
of particular concern for several reasons (Maslach, 2003). First, 
nurses represent the largest faction of healthcare professionals, 
with more than 2.6 million nurses in the United States, and they 
are the frontline for direct patient care in hospitals. Second, job 
dissatisfaction and subsequent burnout have been attach to 
nursing turnover, which has led to the nursing shortage that 
began in the late 1990s (Lafer et al, 2012). This shortage remains 
ongoing, and estimates for the shortage by the year 2020 range 
from 340,000 to 1 million. Third, and most important, the 
inadequate nursing staffing levels caused by excessive turnover 
have been significantly associated with nursing errors and poorer 
patient outcomes (Ludwick and Silva, 2012). Thus, enhancing 
job satisfaction and avoiding burnout is crucial to maintaining an 
adequate population of nurses, and an adequate population of 
nurses is vital to maintaining high-quality patient care. After a 
discussion of the primary sources of work-related stress and 
burnout among nurses, several strategies for preventing burnout 
at the individual and organizational level are present.  

W 
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         The hospital nurse workforce is experiencing greater 
workloads resulting from shorter hospital stays, rising average 
patient acuity, fewer support resources, and a national nurse 
shortage. Higher nurse workloads are associated with burnout 
and job dissatisfaction, precursors to voluntary turnover that 
contribute to the understaffing of nurses in hospitals and poorer 
patient outcomes (Aiken, et. al., 2002). 
     Indeed, more than 40% of hospital staff nurses score in the 
high range for job-related burnout, and more than 1 in 5 hospital 
staff nurses say they intend to leave their hospital jobs within 1 
year (Aiken, et. al., 2001). 
         The understaffing of nurses and the overwork of health 
professionals in hospitals were ranking by consumers as major 
threats to patient’s safety. In addition, more patients are bringing 
their own caregivers to the hospital with them. Research on job-
related burnout among human service workers, nurses in 
particular, suggests that organizational stressors in the work 
environment are important determinants of burnout and 
subsequent voluntary turnover. A largely separate research 
literature on patient satisfaction documents the importance of 
patients’ satisfaction with nursing care in their overall ratings of 
satisfaction with their hospital care. This article examines the 
association between nurse burnout and patient satisfaction, and 
explores whether the factors that account for nurse burnout also 
account for patient dissatisfaction. The findings are important to 
understanding how to simultaneously stem the flight of nurses 
from hospital bedside care and improve patient satisfaction with 
care (Vahey, et. al., 2004). 
  

II. METHODOLOGY 
Design of the Study: 
         A Cross-Sectional Descriptive study is conduct through the 
present study in order to achieve the early stated objectives. The 
period of the study is from Dec. 2P

nd
P, 2014 to March 15P

th
P, 2015.  

 
ADMINISTRATIVE AGREEMENTS: 
         The researchers obtain an approval from the Nursing 
Specialties Department in the College of Nursing / University of 
Kufa. In addition, an official permission obtained from Al-Najaf 
Al-Ashraf Health Directorate/Al-Sadder Medical City, in order to 
interviewing each subject. Finally, subjects’ agreement obtained 
from the nurses and the patients to answer the questionnaire 
questions. 
 
SETTING OF THE STUDY: 
         The study conducts in Al-Najaf City/Al-Najaf Al-Ashraf 
Health Directorate / Al-Sadder Medical city / Medical and 
Surgical Wards. 
 
SAMPLE OF THE STUDY: 
     A Non-Probability (Convenience Sample) of (107) patients, 
and (25) nurses are included in the present study. 
 
STUDY INSTRUMENT: 

         An assessment tool adopted and developed by the 
researcher to assess the impact of nurses’ burnout on the patients’ 
satisfaction with nursing care. 
         The final copy consists of the following parts: 
Part 1: Nurses’ Sheet: which includes the following sub-
parts: 

1- Nurses’ demographic data form. 
     Nurses’ demographic data includes the nurses’ residency, 
wards, gender, age, and marital status, levels of education, years 
of experience, and years of experience in a given area. 

2- Nurses’ work environment form. 
     The nurses’ work environment measured through application 
of the developed Nursing Work Index (NWI-R) Scale. 

3- Nurses’ burnout form. 
     The nurses’ burnout measured through application of the 
developed Maslach Burnout Inventory Scale (MBI). 
 
Part 2: Patients’ Sheet: which includes the following sub-
parts: 

1- Patients’ demographic data. 
         Patients’ demographic data includes wards, residency, 
gender, age, marital status, occupation, levels of education, and 
number of previous hospitalization. 

2- Patients’ satisfaction with nursing care. 
         The patients’ satisfaction measured through application of 
the developed La Monica-Oberst Patient Satisfaction Scale 
(LOPSS). 
 
DATA COLLECTION: 
         The data collected through the utilization of the developed 
questionnaire, and by means of structured interview technique 
with the subjects (patients and nurses) who individually 
interviewed, by using the Arabic version of the questionnaire. 
 
STATISTICAL ANALYSIS: 
         The following statistical data analysis approaches is used in 
order to analyze the data of the study under application of the 
statistical package of social sciences (SPSS) Ver. (16), and the 
Microsoft excel (2007): 
 
1. Descriptive Data Analysis: 

a- Tables (Frequencies, Percentages, and cumulative 
Percent). 

b- Statistical figures (Bar Charts and Bie Charts). 
c- Cutoff point (66.66%) due to the three points Likert 

Scales with three levels of assessment for the practice 
environment, nurses’ burnout, and patients’ satisfaction. 

 
2. Inferential Data Analysis: 
         This approach used to accept or reject the statistical 
hypothesis, which includes Chi-Square test for testing the 
independency distribution of the observed frequencies, and for 
measuring the association between the studies variables 
according to its type. 
 

RESULTS:  
 

Table (1): Nurses’ Distribution According to their Demographic Data 
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Demographic 
Data Rating And Intervals Frequency Percent Cumulative 

Percent 

Residency Urban 20 80 80 
Rural 5 20 100 

Wards Medical 14 56 56 
Surgical 11 44 100 

Gender 
Male 18 72 72 

Female 7 28 100 

Age / Years 

<= 20.00 1 4 4 
25.00 - 28.00 9 36 40 
29.00 - 32.00 14 56 96 

33.00+ 1 4 100 
Table (1) continued… 

Demographic 
Data Rating And Intervals Frequency Percent Cumulative 

Percent 

Marital Status Single 10 40 40 
Married 15 60 100 

Levels of 
Educations 

Secondary Nursing School or Less 
Than 1 4 4 

Technical Institute of Nursing 19 76 80 
College of Nursing 5 20 100 

Years of 
Experience 

<= 1.00 9 36 36 
2.00 - 6.00 14 56 92 

7.00+ 2 8 100 
Years of 

Experience in a 
Given Area 

<= 0.00 4 16 16 
1.00 - 2.00 16 64 80 

3.00+ 5 20 100 
N (25) 

     This table shows that most of the nurses are from urban residential area (80%), working at medical wards (56%), males (72%), 
within the age interval about 29-32 years old (56%), married (60%), technical institute graduated (76%), have 2-6 years of experience 
(56%), and have 1-2 years of experience in a given area (medical or surgical), (64%). 
 

Table (2): Nurses’ Distribution According to their Overall Responses to the Practice Environment Domain Items 
 

Main Domain  Nurses’ Perspective toward 
Practice Environment  Frequency Percent Cumulative 

Percent 

Practice 
Environment 

Good Practice 
Environment 2 8 8 

Fair Practice Environment 20 80 88 
Poor Practice Environment 3 12 100 
Total 25 100  

 
     This table shows that majority of the nurses (80%) are working at a fair practice area.  
 
 
 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 1, January 2016      189 
ISSN 2250-3153   

www.ijsrp.org 

 
Figure (1) Nurses’ responses regarding their practice environment domain items 

 
Table (3): Nurses’ Distribution According to their Overall Responses to the Nurses’ Burnout Domain Items 

 

Main Domain  Nurses’ sense of burnout Frequency Percent Cumulative 
Percent 

Nurses’ burnout 

Always Burned 2 8 8 
Sometime Burned 21 84 92 
Never be Burned 2 8 100 
Total 25 100  

 
This table shows that majority of the nurses (84%) are sometime burned.  
 
 

 
 

Figure (2) Nurses’ Distribution According to their sense of Burnout. 
 

Table (4): Distribution of Patients According to their Demographic Data 

Demographic Data Rating and Intervals  Frequency Percent Cumulative 
Percent 

Wards Medical 63 58.9 58.9 
Surgical 44 41.1 100 
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Residency Urban 63 58.9 58.9 
Rural 44 41.1 100 

Gender Male 58 54.2 54.2 
Female 49 45.8 100 

Age / Years  

<= 18.00 7 6.5 6.5 
19.00 - 31.25 29 27.1 33.6 
31.26 - 44.50 22 20.6 54.2 
44.51 - 57.75 32 29.9 84.1 
57.76+ 17 15.9 100 

Marital Status 
Single 30 28 28 
Married 74 69.2 97.2 
Separated 3 2.8 100 

Occupational Status  

Governmental Employee 10 9.3 9.3 
Private Worker 39 36.4 45.8 
Retired 18 16.8 62.6 
Jobless 40 37.4 100 

Levels of Education  

Illiterate 26 24.3 24.3 
Primary School 
Graduated 42 39.3 63.6 

Secondary School 
Graduated 33 30.8 94.4 

Institute Or College 
Graduated 6 5.6 100 

Number of Previous 
Hospitalization  

<= 0.00 10 9.3 9.3 
1.00 - 9.00 72 67.3 76.6 
10.00 - 18.00 17 15.9 92.5 
19.00 - 27.00 6 5.6 98.1 
28.00+ 2 1.9 100 

N (107) 
     This table shows that most of the patients are admitted to medical wards (58.9%), from urban residential area (58.9%), males 
(54.2%), within age interval about 44.51-57.75 years old (29.9%), married (69.2%), jobless (37.4%), primary school graduated 
(39.3%), and admitted to the hospital 1-9 times previously (67.3%).  
 

Table (5): Distribution of Patients According to their Satisfaction with Nursing Care 
 

Main domains of 
patients’ satisfaction  Levels of patients’ satisfaction  Frequency Percent 

Interpersonal Support / 
Patients’ Impression 

Satisfied 75 70.1 
Partially Satisfied 29 27.1 
Unsatisfied 3 2.8 

Patients’ Dissatisfaction  
Satisfied 3 2.8 
Partially dissatisfied 67 62.6 
dissatisfied 37 34.6 

Overall Patients’ 
Satisfaction  

Satisfied 7 6.5 
Partially Satisfied 98 91.6 
Unsatisfied 2 1.9 

          
         This table shows that patients’ satisfaction with nursing care distributed as follow: (70.1%) are satisfied with the interpersonal 
support domain, (62.6%) are partially dissatisfied with the nursing care, and (91.6%) are partially satisfied with nursing care as an 
overall satisfaction.  
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Figure (3) Distribution of Patients According to their Satisfaction with Nursing Care 

 
Table (6): Association between Nurses’ Practice Environment and their Burnout Levels 

 

Main 
domain 

Nurses’ sense of 
burnout 

Practice Environment 

Significance Good 
Practice 
Environment 

Fair Practice 
Environment 

Poor 
Practice 
Environment 

Nurses’ 
Burnout 

Always Burned 2 2 0 
χ2= 27.171 
d.f. = 4 
p – value = 
0.00 

Sometime 
Burned 0 18 1 

Never Be Burned 0 0 2 
Total 2 20 3 

     This table shows that there is a highly significant association between the nurses practice environment and their burnout at p-value 
less than 0.001.  
 

Table 3.4.: Association between Nurses’ Burnout and the Patients’ Satisfaction with Nursing Care 
 

Main domain  Nurses’ sense of 
burnout 

Patients’ Satisfaction 
Significance 

Satisfied Partially 
Satisfied Unsatisfied 

Nurses’ Burnout 

Never be Burned 3 1 0 
χ2= 22.911 
d.f. = 4 
p – value = 0.00 

Sometime Burned 0 18 1 
Always Burned 0 1 1 
Total 3 20 2 

 
     This table shows that there is a highly significant association 
between the nurses’ burnout and the patients’ satisfaction with 
the nursing care at p-value less than 0.001.  
 

III. DISCUSSION 
         The hospital nurse workforce is experiencing greater 
workloads resulting from shorter hospital stays, rising average 
patient acuity, fewer support resources, and a national nurse 
shortage. Higher nurse workloads are associated with burnout 

and job dissatisfaction, precursors to voluntary turnover that 
contribute to the understaffing of nurses in hospitals and poorer 
patient outcomes. 
     The study results show that majority of the nurses are working 
at a fair practice area. In addition, the practice environment 
sometime burned the majority of the nurses. In addition, there is 
a highly significant impact of the nurses practice environment on 
their burnout levels. These results come because those 
organizational stressors in the work environment are important 
determinants of burnout.  These results are supported by Aiken, 
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et. al., 2002, they find that there is a significant impact of the 
practice environment on the nurses burnout.    
     In addition, the study results show that the patients are 
partially satisfied with nursing care that provided at medical and 
surgical wards. These results supported by Vahey, et. al., 2004. 
They studied the impact of the nurses’ burnout on the patients’ 
satisfaction; they find that most of the patients are partially 
satisfied with nursing care.  
     Furthermore, the study results show that there is a highly 
significant impact of the nurses’ burnout on the patients’ 
satisfaction with the nursing care. These results supported by 
Vahey, et. al., 2004. They studied the impact of the nurses’ 
burnout on the patients’ satisfaction; they find that there is a high 
significant impact of the nurses’ burnout on the patients’ 
satisfaction with nursing care.  
 

IV. CONCLUSION 
         According to the study findings and discussion, the study 
concluded that nurses are exposure to some burdens due to the 
practice environment, and this make them burned. The nurses’ 
burnout affect the patients’ satisfaction with nursing care.  
 

V. RECOMMENDATIONS 
         Based on the study conclusion, the study recommends the 
following: 
         An intensive comprehensive wide population-based 
(national level) studies conducted to assess the impact of nurses’ 
burnout on patients’ satisfaction with nursing care. In addition, to 
assess the factors that improve the practice environment, as well 
as improve the nurses’ job satisfaction and prevent their burnout, 
to improve the quality of care services and the patients’ 
satisfaction with such services.  
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Abstract- Literacy is a determinant of Social, economic, cultural 
and political development of an area. Literacy eradicates poverty 
and unemployment, generates employment, economic growth, 
international relationship, improves social status and standard of 
living among the social groups. Among the social groups 
scheduled tribe population is considered as most backward group 
of society prior to the British era. Literacy rates and standard of 
living of scheduled tribe population is very low compare to the 
other social groups. Literacy rate of scheduled tribe population in 
Goalpara district is comparatively higher than the other parts of 
India. The main objective of this paper to study the literacy 
pattern of scheduled tribe population of Goalpara district. This 
study is based on secondary data and comparative statistical 
method. An attempt has been made in this paper to study the 
variation of literacy pattern among scheduled tribe population of 
Goalpara district. 
 
Index Terms- Literacy, Pattern, Scheduled tribe and Goalpara 
District. 
 

I. INTRODUCTION 
ndia is a land of diverse race, religions, cultures, and social 
groups. Scheduled tribes differ in their religion, language, and 

culture. In Indian caste system, scheduled tribes are considered 
as backward group of society in educational, socio-economically 
and politico-culturally. They are also deprived from the 
employment opportunities. 
         Literacy among the tribes of the north eastern region is 
relatively higher compared to other regions. In the ranking of the 
ST literacy rate (per 1000 persons among 5 years and above) 
states like Mizoram, Meghalaya, Nagaland, Sikkim and Manipur 
occupy 1st, 2nd, 4th, 6th and 8th position respectively. It is 
interesting to note that the literacy rate of these states is higher 
than the national literacy rate (Paltasingh and Paliwal, 2014). ST 
population of Assam, Tripura and Arunachal Pradesh ranks 9th, 
11th, and 13th position respectively with regard to the literacy rate 
(NSSO, 2010).  
         Literacy is a determinant of social, economic, cultural and 
political development of a region. Literacy determines the 
standard of living, levels of income, fertility and mortality, social 
status, economic growth etc. In Goalpara district scheduled tribe 
population are also backward like other parts of India. Literacy 
rates of scheduled tribe population are higher than the other 

castes. Dutta (Dasgupta) and Sivaramakrishnan (2013), Gautam 
(2013), Butt and Gupta (2014) and Paltasingh and Paliwal, 
(2014) were studied on literacy of scheduled tribe in different 
region.  
 

II. OBJECTIVES 
         The main objectives of this study are to study literacy 
pattern of scheduled tribe population and to study the circlewise 
variation of scheduled tribe population in Goalpara district. 
 

III. METHODOLOGY 
         The present study is based on secondary data and simple 
comparative method has been used to analysis the data with bar 
diagrams.  
 

IV. STUDY AREA 
         The study area of Goalpara district is an elongated area of 
foothills and plains along the Assam-Meghalaya border on the 
south bank of the river Brahmaputra. The district is bounded by 
the river Brahmaputra on the north and to the south by the Garo 
hills districts of Meghalaya, to the east by the Kamrup district of 
Assam and in the west Hat-Singimari sub-Division of Dhubri 
district of Assam. Geographically, the area is confined within the 
26°08´ N to 25°55´ N latitude and 91°15´ E to  90° E. Longitude, 
covering a total area of 1824 km². The boundary line has an 
orientation from east to west in this portion. Goalpara District is 
comprise of five revenue circle namely Lakhipur, Balijana, 
Rangjuli, Dudhnoi and Matia circle and eight blocks i.e. 
Jaleswar, Lakhipur, Kharmuja, Balijana, Krishnai, Matia, 
Kushdhawa and Dudhnoi with total population 755133 persons 
in 2011. Out of the four Forest Ranges of the Goalpara Forest 
Division, three Forest Ranges are attached to the Assam-
Meghalaya border, they are Lakhipur range, Krishnai central 
range and Rongjuli range, a major portion of the area falls in the 
foothill region of Garo Hills. The Goalpara Forest Range is 
located on the north-west corner of the district bordering the river 
Brahmaputra. The area is not only important in the field of Geo-
environment but also highly sensitive in the field of geo-political 
point of view (Map.1). 

 
 
 
 

I 
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V. DISCUSSION 
        Literacy rates are not only determined by social, economic, 
cultural and political factors they are determined by 
physiographical, environmental, meteorological factors. Based 

on the literacy rates the study region is categories into three i.e. 
high, moderate and low categories as it is difficult to consider all 
the factors.  

 
Table No.1: Circlewise Literacy of ST population in Goalpara District 

Circles/Years 2001 2011 

Balijana 44.83 8.22 

Lakhipur 12.29 21.58 

Matia 23.08 34.3 

Dudhnai 66.26 87.39 

Rangjuli 58.74 58.13 

Source: Director of Economics and Statistics, Goalpara. 
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        Table no.1 and fig. 1 showing the spatial pattern of literacy 
rates of scheduled tribe population of Goalpara district in 2001 
and 2011. Dudhnai and Rangjuli circles are showing highest 
literacy rates with 66.26% and 58.74% respectively in 2001. 
Balijana and Matia circles with 44.83% and 23.08% have 
moderate literacy rates. Lakhipur circle with 12.29% showing the 
lowest literacy rates in Goalpara district in 2001. In 2011, 
Dudhnai circle is continuing highest literacy rate with 87.39% 
and Rangjuli (58.13%) and Matia (34.3%) recorded moderate 
literacy.  Lakhipur and Balijana circles recorded lowest literacy 
rates with 21.58% and 8.22% respectively. Balijana circle is 
showing the negative trend of literacy rate between 2001 and 
2011 of -36.61%.  
        Table no. 2 and fig. 2 showing the male-female literacy 
rates in Goalpara district. There is a highest disparity in male-

female literacy rates in Goalpara district. Dudhnai circle has 
highest female literacy rate with 73.28% and male literacy rate 
with 60.34% in 2001. Lowest female literacy is observed in 
Rangjuli circle with 0.64% and male literay with 53.5% in 2001. 
Lowest maale literacy is observed in Lakhipur ciecle with 
11.01% and female literacy with 13.93% in 2001. In 2011, 
highest female literacy rate is observed in Dudhnai circle with 
92.74% and 82.48% of male literacy. Balijana circle has lowest 
literacy with 8.75% and male literacy with 7.75% in 2011. 
Lowest male literacy is observed in Lakhipur circle in 2011 with 
3.08%. Balijana and Lakhipur cirles are showing negative trend 
of male literacy and other circles are showing positive trend. 
Balijana and Matia circles are showing negative trend of female 
literacy and rests of the circles are showing positive trend of 
literacy rate between 2001 and 2011.     

 
Table No.2: Circlewise Male-Female Literacy of ST population in Goalpara District 

Circles/Years 2001 2011 
Male Female Male Female 

Balijana 37.33 56.53 7.75 8.75 
Lakhipur 11.01 13.93 3.08 14.41 
Matia 19.83 27.59 31.69 21.25 
Dudhnai 60.34 73.28 82.48 92.74 
Rangjuli 53.5 0.64 54.42 62.45 
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Source: Director of Economics and Statistics, Goalpara. 
 

 
 

VI. CONCLUSION 
      The analysis of data clearly indicates that percentage of 
literacy rates among the scheduled tribe population is higher. In 
Goalpara district, female literacy is higher than the male literacy. 
The reason is rate of drop out among the male scheduled tribe 
population is high compare to female. Dudhnai circle has highest 
percentage of scheduled tribe population compare to other 
circles. So, this circle recorded highest total scheduled tribe 
literacy and scheduled tribe male-female literacy.  Government 
has initiated different literacy program for the scheduled tribe 
population i.e. Post-Matric Scholarship Scheme,  Schemes for 
construction of hostels for ST Girls and Boys, Schemes for the 
establishment of Ashram School in Tribal Sub-Plan Areas, Up 
gradation of merit, Book Bank, National Overseas scholarship 
scheme for Higher Studies Abroad, Rajiv Gandhi National 
Fellowship, Scheme of Top Class Education for ST student, 
Vocational Training Centres in Tribal Area, Coaching For 
Scheduled Tribe Students, Strengthening education among 
Scheduled Tribe girls in low literacy districts, Tribal Research 
Institutes. 
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Abstract- Landuse / Landcover is result of combine activities of 
physical and human activities. Land use and Land cover change 
detection is essential for understanding of physical environment, 
ecological process, soil erosion, deforestation and also helpful in 
planning perposes. In this paper, an attempt is made to study the 
changes in land use and land cover in Umshing-Mawkynroh, 
East Khasi Hills District, Meghalaya. The study has been done 
through remote sensing and GIS approach using SOI toposheet 
(1966-1967), CARTOSAT P5 (2005) and LISS III (2011). GIS 
software is used to prepare the thematic maps. Ground truth 
observations (through field visits) were also performed to check 
the accuracy of the classification. The present study, as brought 
to light, that open forest area that occupied by about 64.76 per 
cent of the Unshing-Mawkynroh area in 1966-67 has decreased 
to 41.75 percent in 2011. Agricultural lands were also decreased 
from 10.93 percent to 6.94 percent during 1966-2011. However 
dense forests have shown considerable increase from 21.31 
percent to 36.54 percent during 1966-2011. The reasons for this 
decrease and increase have been discussed. It is necessary to 
closely monitor the land use and land cover changes for proper 
planning and to maintaining a sustainable environment. 
 
Index Terms- Land use, Land cover, Change detection, Remote 
Sensing, GIS and Umsing-Mawkynroh. 
 

I. INTRODUCTION 
ajor issue of global environment change is Land use/land 
cover (LULC) changes. The remote sensing spatio-

temporal data provides quite useful in detecting land use/land 
cover patterns and changes with time. Quantification of such 
changes is possible through GIS techniques even if the resultant 
spatial datasets are of different scales/resolutions (Sarma et al., 
2001).To understanding the dynamics of human activities in 
space and time such studies are very helpful.  Land use change is 
the modification in the purpose and usage of the land, which is 
not necessarily the only change in land cover. It also includes 
changes in intensity and management (Verburg, et al, 2000). 
Information about land use change is necessary to update land 
cover maps and for effective management and planning of the 
resources for sustainable development (Alphan 2003). Remote 
sensing has been used for land use/land cover mapping in 
different parts of world as well as in India over the years. 
Accurate and up-to-date land cover change information is 
necessary to understand and assess the environmental 
consequences of such changes (Giri et al, 2005). The present 
study has been undertaken to understand the changes of land use/ 
land cover in Mawlai Umshing-Mawkynorh.  
 

II. STUDY AREA 
       The area is located on 25°36'00'' N to 25°39'36''N latitude 
and 91°55'12''E to 91°55'12''E longitude with an area of about 
4.85 km². Geologically, the Umshing is a part of the rigid massif 
of the Shillong plateau, a detached part of peninsular 
Gondwanaland cratonic block. 
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III. OBJECTIVES 
       The aim of this study is to produce a land use/land cover 
map of Umshing-Mawkynorh to detect the changes that have 
taken place over a given period using change detection method. 
 
The objectives are: 

I. To find out the factors responsible for LULC change. 
II. To prepare a LULC map and to detect the changes of 

the area. 
III. To find out the rate of changes and extent LULC change 

in the study area. 
 

IV. DATA USED 
       For detecting the changes in LULC, CARTOSAT P5 2005 
and 2011 have been used along with the Survey of India (SOI) 
topographical map with scale 1:50000. 
 

V. METHODOLOGY 
       Toposheet has been geo-referenced and base map is prepared 
from SOI toposheet with 1:50,000 scale using ArcGIS 9.3 
software. Study area has been extracted from imageries of 
CARTOSAT P5 2005 and LISS III 2011. Landuse/landcover 
classes are digitized from topopsheet and imageries in ArcGIS. 
Change detection analysis has been done comparing the area 
occupied by different landuse classes from toposheet and 
imageries using simple comparative method. 
 

VI. RESULTS AND DISCUSSIONS 
       An important application of Remote Sensing technology is 
change detection. Change detection gives us information about 
temporal changes of LULC of an area. In this study detailed 
informations of LULC were obtained from two set of data for 
analysis of change detection to find out the changes that have 
occurred in 1996-97, 2005 and 2011.the changes between the 
three years of attribute informations were tabulated in details. 
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Table 1: Landuse/landcover of 1966-76 
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Table 2: Landuse/landcover of 2005 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Table 3: Landuse/landcover of 2011 
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Table No. 4: Land use/Land cover Change Detection 
 

Categories 
1966-67 2005 2011 

Area in % Area in % Area in % 

Agricultural area 10.930 7.063 6.949 
Settlement 1.986 2.647 3.451 
Open forest 64.769 34.251 41.756 
Dense forest 21.313 52.512 36.547 
NEHU 
Hostel building  0.607 0.843 
Quarter building  1.499 3.395 
Office building  0.856 0.938 
Educational building  1.128 1.449 
Building under construction   0.801 

Swampy area   0.301 
Pond   0.405 
Recreational Area  0.434 2.313 
Land with scrub   0.846 
 
        The land use/ land cover categories like Agriculture, Open 
forest, dense forest, settlement and others have been identified 
and mapped from the SOI toposheet 1966-67, CARTOSAT P5 
2005 and 2011. From the table no. 4 approximately 10.930% of 
the areas were occupied by agriculture during 1966-67 and it has 
been decreased to 6.949% in 2011. The area occupied by 
settlement was about 1.986% in 1966-67, 2.647% in 2005 and 
further increased to 3.451% in 2011. In 1966-67, 64.769% area 
was covered by open forest and it has been decreased 34.251% in 
2005 and again it increased to 41.756% in 2011. About 21.313% 
of dense forest covers in 1966-67 and it has been increased to 
52.512% in 2005, but in 2011 it was decreased to 36.547%. After 
2005, the agricultural area has been showing decreasing trend 
and built-up area has been showing increasing trend. In contrast 
to open forest, dense forest areas showing decreasing trend after 
2005. The main reason of changes of LULC in this area was the 
establishment of Noth-Eastern Hill University by central 
government and expanding of main city Shillong towards the 
Umshing-Mawkynroh.  
 

VII. CONCLUSION 
        From these three temporal data sets it has been observed 
that an area occupied by North-Eastern Hill University is 
experiencing great change. The settlement size in this area is 
increasing year after year due to overcrowding and expanding of 
urban sprawl. Most of the forest cover has been cleared due to 
constructional and residential purpose.  
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Abstract- The present study deals with the cestode parasite from 
fresh water fish channa marulius. This taxonomic study 
emphasis on n.sp. Circumoncobothrium godavarae tapeworm. 
This worm is having scolex large, narrow at anterior end and 
broad at posteriorly, scolex is rounded and bears a prominent 
rostellum armed with 27 hooks. Two spatulate bothria, testes 
100-120 in number, genital pore small, ovary bilobed dumbbell 
shaped, vitellaria follicular. 
 
Index Terms- Circumoncobothrium godavarae, channa 
marulius, Godavari basin. 
 

I. INTRODUCTION 
he genus Circumoncobothrium was erected by Shinde G.B., 
1968 from the intestine of fresh water fish Ophiocephalus 

leucopunctatus as a type species C. ophiocephali  Jadhav and 
Shinde, 1976 added three new species of this genus viz., C. 
aurangabadensis and C. raoii from Mastacembelus armatus and 
C. gachuai from Ophiocephalus gachua. Chincholikar and 
Shinde, 1976 described two new species of this genus C. shindei   
from fresh water fish Mastacembelus armatus and C. bagariusi  
from Bagarius species. Shinde, 1977 reported C. khami [ from 
Ophiocephalus striatus. Jadhav et.al, 1990 described C. yamaguti 
, from Mastacembelus armatus Shinde et.al. 1994 reported C. alii  
from Mastacembelus armatus. Patil et al, 1998 added C. 
vadgaonensis  as a new species to this genus from 
Mastacembelus armatus. Wongasawad and Jadhav, 1998 added 
C. baimaii  from Mastacembelus armatus .C.punctatusi  is added 
by Kalse and Shinde, 1999 from Ophiocephalus punctatus. 
Shinde et. al., 2002 described C. mastacembalusae  as a new 
species from Mastacembelus armatus. Pawar et. al., 2002 
reported C. armatusae (minor))   from Mastacembelus armatus 
to this genus. Tat and Jadhav, 2004 reported C. manjari   from 
Ophiocephalus gachua.  Supugade et. al., 2005 added 
C.vitellariensis   from Mastacembelus armatus. Kharade et al., 
2007 added C. cirrihinae  from Cirrihina mrigala. Shelke et al., 
2007 added C.mehdii  from Mastacembelus armatus. Pardeshi et 
al., 2007 added C. ambajogaiensis  from Mastacembelus 
armatus. Jawalikar et al., 2008 added C. yogeshwari  from 
Mastacembelus armatus. Borde S.N. and Sushil Jawale, 2008 
added C. purnae  from Mastacembelus armatus. Kalse et al., 
2009 added C. naidui from Mastacembelus armatus. Shah, 2010 
added C. paithenensis  from Mastacembelus armatus. Menkudale 
and Jawale, 2010 added C. thapari  from Ophiocephalus stratus. 
Pardeshi and Hiware, 2011 added C. jadhavae from 

Mastacembelus armatus. Lastly Dhole and Kadam, 2011 added 
C. clariase from Clarias batrachus. 
 

II. MATERIALS AND METHODS 
       The present specimens were recovered from the intestine of 
the freshly killed fresh water fish Channa marulius (Hamilton 
1822)  from Godavari Basin during the period of June 2009-May 
2011. Each fish was dissected and examined in all parts like fins, 
gills, scales, and visceral organs under a microscope. Fishes were 
opened up dorso-ventrally and the internal organs examined. The 
entire digestive system was removed and placed in a Petri dish 
with physiological saline. Infection of each group of parasites 
was treated as follows: collected parasites were first relaxed and 
then fixed in hot 4% formalin and stain using Harris 
haematoxyline. Stained parasites were washed in distilled water, 
dehydrated in ascending grades of alcohol, cleared in xylene, 
mounted in D.P.X. Drawings were made using a camera lucida. 
 

III. DESCRIPTION 
       The worm were flattened, preserved in 4% formalin, stained 
with Harris haematoxylin, passed through various alcoholic 
grades, cleared in xylene, mounted in D.P.X. Whole mount slides 
were prepared for further anatomical studies. Drawing was made 
with the aid of Camera Lucida. All measurements are given in 
millimeters. 
       All the cestodes are long, consisting of scolex, immature, 
mature and gravid proglottids. 
       The scolex is large narrow at anterior end and broad at 
posteriorly and measures 4.5(4.4-4.6) in length and 2.6(2.5-2.8) 
in breadth. The anterior end of the scolex is rounded and bears a 
prominent rostellum armed with 27 hooks, arranged in circle and 
measures 0.093 (0.090-0.097) in length and 0.010 (0.008-0.012) 
in breadth. The scolex bears two bothria spatulate in shape large 
in size crossed with  one another anterior long elongated up to 
the posterior end of the scolex and measures 7.26(6.9-7.5) in 
length 0.74(0.66-0.82) in breadth. 
Neck is absent. 
       Mature segment is medium in size, squarish and measures 
2.0(1.9-2.0) in length 8.5(8.3-8.6) in breadth. The testes are oval 
in shape 100-120 in numbers unevenly distributed at each side of 
ovary and measures 0.22(0.19-0.26) in length and 0.05(0.03-
0.076) in breadth. 
       The cirrus pouch is oval, anterior to ovary, medium in 
position and measures 0.17(0.11-0.22) in breadth. The cirrus is 
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thin tube and measures 0.51(0.45-0.57) in length and 0.114 in 
breadth. 
Ovary is large bilobed dumbell shape with long isthmus, situated 
in middle of the segment and measures 2.93(2.8-3.01) in length 
and 0.34(0.30-0.38) in breadth. The vagina is thin tube, starts 
from genital pore, posterior to cirrus pouch and measures 
0.09(0.03-0.15) in length and 0.07(0.038-0.114) in breadth. 
Uterus is saccular filled with eggs. It measures 0.14(0.10-0.17) in 
length and 0.32(0.22-0.46) in breadth. 
       The vitellaria are follicular arranged in two to three rows at 
each lateral margin of the segment. 
 

IV. DISCUSSION 
       The genus Circumoncobothrium was established by Shinde 
in 1968 as a type species C. ophiocephali from Ophiocephalus 
leucopunctatus. The present worm comes closer to all the known 
species of the genus Circumoncobothrium Shinde, 1968 in 
general topography of organs. But differs due to some characters 
from following species. 
       1} The present cestode differs from C. ophiocephali Shinde, 
1968 in having distinct scolex, broad in the middle and tapering 
at both the ends, rostellar hooks 80 in numbers, presence of neck, 
ovary compact, single conical mass, vitellaria follicular and 
reported from Ophiocephalus leucopunctatus, in India. 
       2} The present worm differs from C. aurangabadensis 
Jadhav and Shinde, 1976 in having the scolex broad in the 
middle and narrow at both the ends, hooks 42 in numbers, 
presence of neck and testes 135-145 in numbers. 
       3} The present tapeworm differs from C. raoii Jadhav and 
Shinde, 1976 in having scolex broad in the middle and narrow at 
both the ends, hooks 46 in numbers, arranged in single circle, 
neck present,testes 210-215 in numbers. 
       4} The present parasite differs from C. gachuai Jadhav and 
Shinde,1976 in having the scolex pear shaped, hooks 46 in 
numbers, neck present, mature proglottids squarish, testes 375-
400 in numbers, vitellaria follicular, arranged in two rows and 
reported from Ophiocephalus gachua, in India. 
       5} The present tapeworm distinguish from C. shindei 
Chincholikar and Shinde,1976 in having the scolex narrow 
anteriorly and broad posteriorly, hooks 49 in numbers, neck 
present, testes 260-275 in numbers, evenly distributed and ovary 
dumb-bell shaped. 
       6} The present worm differs from C. bagariusi Chincholikar 
and Shinde,1976 in having the scolex narrow anteriorly and 
broad posteriorly, hooks 55 in numbers, testes 275-285 in 
numbers, arranged in two lateral fields, vitellaria follicular and 
reported from Bagarius sp., in India. 
       7} The present parasite differs from C. khami Shinde, 1977 
in having the scolex cylindrical, hooks 48 in numbers, lancet 
shaped, mature proglottids squarish, testes 190-200 in numbers, 
evenly distributed, vitellaria follicular and reported from 
Ophiocephalus sp.,in India. 
       8} The present cestode differs from C. yamaguti Jadhav et. 
al, 1990 in having the scolex distinct, narrow anteriorly and 
broad posteriorly and testes 130-150 in numbers. 
       9} The present worm differs from C. alii Shinde et. al., 1994 
in having scolex triangular, hooks 34 in numbers, neck present 
and testes 230-240 in numbers. 

       10} The present tapeworm differs from C. vadgaonensis 
Patil et.al., 1998 in having the scolex triangular, hooks 56 in 
numbers, neck present, testes 490-510 in numbers and vitellaria 
follicular. 
       11} The present cestode differs from C. baimaii Wongsawad 
and Jadhav, 1998 in having the scolex pear shaped,  hooks 48 in 
numbers, neck present, testes 88-100 in numbers, ovary compact 
and reported from Mastacembelus armatus in Chang Mai.   
       12} The present worm differs from C.punctatusi Kalse and 
Shinde,1999 in having scolex rectangular, hooks 40-50 in 
numbers, neck present, mature proglottids squarish, testes 140-
150 in numbers, vitellaria follicular, arranged in 3-6 rows and 
reported from Ophiocephalus punctatus, in India. 
       13} The present worm differs from C. armatusae Shinde et. 
al., 1999 in having scolex triangular, hooks 58 in numbers, neck 
present, testes 90-100 in numbers, ovary compact and vitellaria 
follicular, arranged in 3-4 rows on lateral side of the segments. 
       14} The present parasite differs from C. mastacembelusae 
Shinde et. al., 2002 in having scolex pear shaped hooks 30 in 
numbers, testes 130-140 in numbers, ovary compact and 
vitellaria follicular, arranged in 2-3 rows on each lateral side. 
       15} The present cestode differs from C.armatusae (minor) 
Pawar et. al., 2002 in having scolex triangular, hooks 58 in 
numbers, testes 190-200 in numbers and vitellaria follicular. 
       16} The present form differs from C. manjari Tat and 
Jadhav, 2004 in having the scolex triangular, hooks 48 in 
numbers, in single circle, neck present, testes 128-145 in 
numbers, vitellaria follicular and reported from Ophiocephalus 
gachua, in India. 
       17} The present parasite differs from C. vitellariensis 
Supugade et. al., 2005 in having scolex large, triangular, hook 48 
in numbers, testes 250-260 in numbers and vitellaria follicular, 
arranged in 3-4 rows. 
       18} The present parasite differs from C. cirrhinae Kharade 
et al., 2007 in having scolex large, cylindrical, barrel shaped, 
hooks 56, rostellar, neck short, testes 300-305, medium, oval, 
ovary dumbbell shaped, medium. 
       19} The present parasite differs from C. mehdii Shelke et al. 
2007 in having hooks 56 arranged in single circle, neck short, 
squarish, mature segment medium, squarish, testes 280-290 
medium, ovary large, distinctly bilobed, vitellaria follicular, 3-4 
rows.  
       20}The present cestode differs from C. ambajogaiensis 
Pardeshi et al., 2007 in having hooks 18-20 in numbers, neck 
absent, mature segment ten time broader than long, testes 250-
300 in numbers, ovary bilobed, dumbbell shaped, vitellaria 
follicular.   
       21} The present worm differs from C.yogeshwari Jawalikar 
et al., 2008 in having hooks 53 in numbers, neck very short, 
testes 95-98 in numbers, vitellaria follicular, arranged in two 
rows. 
       22} The present worm differs from C. purnae Borde S.N. 
and Sushil Jawale, 2008 in having hooks 52 in numbers, neck 
absent, mature segment squarish, slightly broader than long, 
testes 230-235 in numbers, ovary bilobed and vitellaria follicular, 
arranged in 3-4 rows. 
       23} The present parasite differs from C. naidui Kalse et al., 
2009 in having scolex cylindrical, hooks 40 in numbers, neck 
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absent, testes 200-210 in numbers, medium rounded,  ovary oval, 
single mass, compact, transversely elongated with acini. 
       24} The present cestode differs from C.paithenensis Shah, 
2010 in having scolex triangular, cylindrical, hooks 58, single 
circle in four quadrant, neck very short, mature segment two time 
broader than long, testes 70-80, oval, and vitellaria follicular in 
two rows. 
       25} The present form differs from C. thapari Menkudale and 
Jawale 2010 in having host Ophiocephalus stratus, hooks 52 in 
numbers, neck absent, testes 95 in numbers, medium, oval, ovary 
medium, lobed, vitellaria follicular 2-3 rows. 
       26} The present parasite differs from C.jadhavae Pardeshi 
and Hiware, 2011 in having scolex triangular, dome shaped, 
hook 35-45 in numbers, neck present, mature segment broader 
than long, testes 95-105 oval to round, ovary bilobed, vitellaria 
follicular, arranged in 2 rows. 
       27} The present worm differs from C. clariasi Kadam and 
Dhole 2011, having scolex triangular, hooks 48 in number, neck 
medium in size, ovary large dumbbell shaped, reported from 
Clarias batrachus in India. 
       The above noted characters are valid enough to erect a new 
species hence the name C. godavarae Sp.Nov. is proposed after 
the locality of the host in river Godavari. 
 

 
Key to the species of the genus Circumoncobothrium Shinde, 1968 
Neck present   - 1 
Neck absent   - 2 
1) Vitellaria granular  - 3 
Vitellaria follicular  - 4 
2) Mature segment squarish  - 5 
Mature segment broader              -                6 
than long 
3)Scolex triangular  - C. alli, Shinde et. al. 1994 
Scolex pear shaped  - C. baimaii, Wongaswad et. al. 1988 
Scolex narrow anteriorly     -              C. Shindeii, [20] Shinde G. B. et. al.1977  
broad Posteriorly  
Scolex broad in the middle               -                 7 
narrow at both end 
Scolex cylindrical  - C. cirrihinae, [7] Kharade et. al. 2007 
4) Mature proglottids  - 8  
squarish 
Mature proglottids   - 9  
broader than long 
5) Testes 100-150 in numbers          -             C.godavarae Sp.Nov. 
Testes 150-200 in numbers - C. khami, [3] Shinde, G. B et. al 1968 
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Testes above 200 in numbers -  C. purnae, [16] Borde S. N, Sushil Jawale 2008 
6) Hooks below 30  - C. ambajogainsis, [20] Pardeshi P.R. 2011 
Hooks in between 30-40                  -           C. mastacembelusae,[12] Shinde, G. B.2002                                              
Hooks in between 40-50               -            10 
Hooks above 50 in number - 11 
7) Testes below 200   - C. aurangabadensis, [2]Jadhav. B.V et.al 1976 
in number 
Testes above 200 in number - C. raoii, Shinde. [20]G. B et.al. 1976 
8) Scolex rectangular in shape         -  C. punctatusi,[17] Kalse A. T 2009 
Scolex pear shaped  - C. gachuai  [4] Jadhav B. V et.al 1980 
Scolex triangular                -             C. mehdii,  [14] Shelke V. P. et.al 2007 
9) Hooks 20-30 in numbers -    C. armatusae,  [10] Shinde G. B. et.al 1999 
Hooks 30-50 in numbers            - 12 
Hooks 50-60 in numbers                   - 13 
Hooks 60-70 in numbers     - 14 
Hooks 80 in numbers   - C. ophiocephali, Shinde, G. B. et.al 1968 
10) Scolex triangular  - C. vitellariansis, [23] Supugade, 2005 
Scolex cylindrical   - C. naidui, [6] Kalse et. al. 2009 
11) Testes in between 90-100 - C. thapari,[9]  Menkudale, 2010 
Testes in between 100-150  - C. yamaguti, [5] Jadhav. B. V 1990 
Testes in between 150-200  - C. armatusae,  [13] Pawar 2002 
Testes above 200 in numbers  - C. bagariusi,  [20] Chincholikar, 1997 
12) Testes in between 90-110            -   C. jadhavae,  [15] Pardeshi, P.R 2011 
Testes in between 125-150                 -    C. Manjari,  [24] Tat, M. B. 2004 
Testes in between 250-260  - C. clariasi, K. N. Kadam 2011 
13) Testes in between 70-80 - C. paithenesis, [14] Shah 2010 
Testes in between 90-100               -         C. yogeshwari, Jawalikar 2008. 
Testes in between 490-510  - C. vadgaonensis,  [12] Patil S.R. 1998 
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Abstract- Women dominate the Early Childhood Development 
(ECD) program which is one of the main short courses offered in 
the Department of Adult and Continuing Education at Bulawayo 
Polytechnic . The aim of the study was to determine perceptions 
and attitudes of students and lecturers on high  female enrolment  
in the Early Childhood Development course, whether  the 
inclusion of male trainees would result in  benefits or 
disadvantages. Data was collected using questionnaires and 
interviews. The results show that a majority female trainees are 
motivated by the passion to care for children since most of these 
trainees are already mothers. Men are generally finding it hard to 
work with children, this is largely because of the implied social 
allocation of gender roles. The study also found that more men in 
the Early Childhood Development course would bring a range of 
benefits for children, but it could also lift the overall quality of 
teaching by introducing gender diversity, improve staff dynamics 
and encourage fathers to become more involved with their 
children’s education at home. However, the results also reveal 
some worries expressed by a minority of respondents about how 
increasing the number of male teachers may impact on job 
security for females. Many respondents felt the lack of men in 
the Early Childhood Development Program  was a social issue 
that need to be recognised as some other gender inequalities have 
such as the need for more women in Parliament or in professions 
such as motor mechanics and drivers of heavy vehicles. A 
commitment to gender equality in early childhood education 
would bring a new dimension to quality education. 
 
Index Terms- Early childhood development program, female 
student, short course, department of Adult and Continuing 
Education 
 

I. INTRODUCTION 
he inclusion of men in early childhood programs has 
garnered considerable attention over the years. This interest 

is due to three related trends: 1) the lack of men—usually 
fathers—in the lives of many young children, 2) the dearth of 
men in the early childhood field, and 3) an increased interest in 
father involvement in early childhood programs. While almost 
everyone agrees with the need to get men involved in the lives of 
young children, solutions to this dilemma are few and far 
between. Fagan (1996) notes that 97 percent of teachers in pre-K 
programs are women; the same figure was reported in a Center 
for the Child Care Workforce study (2002). 

         The field of early childhood is an overwhelmingly female 
one (Cunningham, 2004). How does this create a female culture, 
beyond the obvious? Some indications are: Many people in and 
out of the early childhood field deeply believe that women are 
naturally predisposed to caring for young children, and men are 
not (Cunningham, 1998; Nyoni, 2008; Cunningham and Dorsey, 
2004). This belief is because in most cultures, including 
Zimbabwe, women have been charged with the responsibility of 
raising children, both in the home and in collective approaches 
(Lamb, 2000). 
         Males bring more play, active movement, entertainment, 
and rough and tumble play to the way they interact with their 
own children and the way they interact with children in a 
program (Fagan, 1996; Parke, 1996; Lamb, 2000). Male 
teachers’ presence in ECD programs could help to compensate 
for the absence or marginality of men in many children’s home 
lives as a consequence of single–parent family structures or long 
working hours (Gadsen, 2002). The male teachers induct boys 
into masculinity (Cunningham, 1998). Moreover, there are 
essential gender differences between boys and girls. 
Accordingly, male early childhood teachers are more able than 
their female counterparts to identify with and respond effectively 
to boys because they share an essential masculinity and an 
understanding of boys’ perspectives and experience (Eisten, 
1982). The current gender imbalance in ECD programmes in 
Zimbabwe is therefore to the detriment of boys. Gold and Reis 
(1982) posit that male and female teachers differ in their 
characters. Children value their contact with males other than 
female teachers. It is against this background that this study is 
hinged. The purpose of this study was to find out the factors that 
influence, "Perceptions and attitudes of students and lecturers on 
high female student enrolment in ECD program. The study was 
guided by the following research questions. 
 
1.1 THEORATICAL FRAMEWORK 
1.1.1 SEX ROLE THEORY 
         Davies (1989) notes that biological theories explaining 
differential treatment on men and women in ECD are grounded 
in functionalism and explain the way children acquire discursive 
practices of their society and learn to position themselves as male 
or female.  Within institutional socialization theory, each 
individual or group has a particular role in society so as to 
maintain an integrative, cohesive social system (Cohen, 1993). 
The acquisition of traits of the role is governed by social 
structures within the society and these form important 
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determinants of the patterns of relationships that individuals will 
form over the course of their lives. 
         The socialization of children is viewed as a preparation for 
their adult roles and work in the spheres appropriate for their 
sex”. Meena (1998) notes that there is an overarching traditional 
view that domestic work and ECD are appropriate provinces for 
females in Southern Africa. The sex role theory argues that 
women’s private sphere is comprised to endless round of tedious, 
unpaid, and undervalued activities like ECD (Rothernberg, 
2001). 
         This of course raises questions regarding whose interests, 
social reproduction theories serve in upholding this normative 
standard case. Other African feminists like Wamahiu (1998) 
argue that while there may be physical biological differences 
between men and women, gender differences should be realized 
as a socio-cultural construct which can be deconstructed in a way 
that makes females aware of their potential and allows them to 
realize their abilities to the fullest. In contrast to the sex role 
theory, the rights theory main thrust is to develop a legal frame 
work to fight women discrimination in ECD (Shaba,2002).  
 
1.1.2 RIGHTS THEORY 
         The rights theory follows the western model based upon 
individual rights. Most African countries have ratified 
international conventions and treaties that interpret for the 
improvement of women status in the society. Rights theorists 
therefore advocate for the abolition of patriarchal norms, 
traditions and practices and then focus on legal reforms as ways 
to realize the goal of achieving equitable distribution of ECD 
duties in the society, (United Nations, 2005:15). 
         Rights theorists reject the biological essentialist and 
determinists’ explanation of sexual difference and expose 
socially constructed inequalities in ECD.  Rights theorists view 
education as the key to women’s quest with men. They premise 
their argument on the liberalism, philosophy of human rights 
arguing that females have the right to receive the same 
disaggregated opportunities as males, (MacFadden,2003:90). 
This approach however is more of an intervention strategy 
befitting the improvement approach. The empowerment 
approach is a dramatic departure from the social work practice 
and it concentrates on the strength of the victim towards 
liberation from his or her social problems, (Uys 2003). The 
researcher will utilize the empowerment approach for 
formulating gender equality as it is in line with the radical 
feminist theoretical framework which informs this study.   
 
1.2 RESEARCH METHODOLOGY 
         A research strategy was essential in assisting to explore and 
discuss the Perceptions and attitudes of students and lecturers on 
high female students enrolment in the early ECD program: A 
case of Bulawayo Polytechnic's ECD short course. In this section 
the following aspects were presented thus research design, data 
collection and data analysis. This section also has an overview of 
ethical considerations and the measures which were observed to 
protect the rights of the respondents in the study. 
 
1.2.1  RESEARCH DESIGN 
         This research used a cross sectional  study design 
employing a mixed method approach based on a combination of 

quantitative and qualitative techniques to analyze primary and 
secondary data. The primary data was mainly drawn from the 
target population. The design enabled the documentation of the 
current situation regarding the objectives under review. The 
analysis also considered exposure to the program in order to 
assess exposure to the program in order to assess associations 
between outcomes and the program. 
 
1.2.2  DATA COLLECTION METHODS USED 
1.2.2.1 INDEPTH INTERVIEWS 
         It is a carefully planned discussion designed to obtain 
perceptions on a defined area of interest in a permissive and non- 
threatening environment. Cunningham (1999)  adds that it 
provides an opportunity to probe the participants’ cognitive and 
emotional responses while observing underlying group 
dynamics. This tool was used to perceptions and attitudes of 
students  and lecturers on the ECD course at Bulawayo 
Polytechnic. This was an appropriate tool as it helps to extract 
immediate feedback and get a variety of opinions from the 
participants. 
 
1.2.2.2 QUESTIONNAIRE 
         In order to meet the objective of describing the student’s 
knowledge, attitudes and perceptions regarding perceptions of 
students and lecturers on high female student enrolment in ECD 
at Bulawayo Polytechnic, the researchers used a self-designed 
questionnaire for the study. 
 
1.2.3 DATA ANALYSIS AND PRESENTATIONS 
         Data analysis involved breaking up the data into 
manageable themes, patterns or trends that can be identified or 
isolated or to establish themes in the data (Gadsen,2002). As a 
first step of the analysis process all interviews were audio-taped, 
transcribed, and subjected to qualitative data analysis.  Thematic 
content analysis is a process of breaking down the text into 
themes and categorizing the patterns in the data.  Shona and 
Ndebele interviews were translated into English and only the 
English translation was transcribed.  
         In presenting the results, the research returned to the voices 
of the participants to describe their experiences as participants. 
Tables, pie charts and graphs were used to show information 
collected and how it was expressed.  Comments and analysis 
were given after presentation of data on each table and graphs. 
Percentages were used where ever possible to come out with 
findings, conclusions and recommendations emanating from the 
study. 
 
1.2.4 ETHICS AND HUMAN RIGHTS 
         In gaining access to the participants the researcher accessed 
permission from the Principal in order to conduct the in-depth 
interviews and focus group discussions. Respondents were given 
verbal and written consent before participating on in-depth 
interviews. It was made clear that the participants were not under 
any obligation to participate as individuals and they had the 
chance to refuse to take part in the study and they could also 
refuse to answer questions at any point during the survey.  
 
1.3 LITERATURE REVIEW 
1.3.1 GENDER AND STEREOTYPES 
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         Teacher’s gender has been a topic of discussion for most of 
the past two centuries. Gender pays a decisive role in how the 
teacher defines their profession. Most societies prescribe 
different activities and characteristics for male and females 
which come to be seen as natural by the people involved. Gender 
stereotypes are cultural constructions. Eiaten (1982) states that 
gender is not merely a biological divide but is a social construct. 
It is culturally created by the engagement in communication of 
those involved. This means that male teachers in ECD are 
perceived to be women because culturally child care is the 
domain of women (Mukuna, 2008). Women are expected to do 
lower cadre jobs as a social construct. Men in ECD are therefore 
taking the women’s position. On average, men teach older 
children, teach more boys than girls and teach harder subjects. 
Most men decide to enter teaching later than women and 
concentrate on subjects required for satisfaction as administrators 
(Lamb, 1985). Greishaber (2001) found out that of the men he 
studied, 75% planned to leave the classroom, 51% of them hoped 
to go into higher position in education while 20% wanted to go 
outside the education field (Shaba, 2002). 
         Pay, salary and standard of living were among the factors 
that they cited. Married men expressed their concerns more. 
Meena (1988) found that two years after his study, 10% of the 
male preschool teachers had left the profession. They reported 
that what would have kept them there was more money. Cohen 
(1993) suggests that male and female teachers are much more 
similar than different in their effectiveness in class; other factors 
influence learners’ achievement other than sex differences. 
Further, there are many people who believe that the low status 
and abysmal benefits of the early childhood field are a direct 
result of it being a women’s profession. It would make little 
sense for these feminists to support the emergence of men – 
including white men – in the early childhood field. There is 
alienation and pressure male early childhood professionals feel 
(Lamb, 2000). This view of institutions in our society reflecting 
and perpetuating the power structures within our society poses a 
strange dilemma regarding the early childhood field. Further, 
because of the lack of anything close to adequate wages and 
benefits, many of them are poor. 
 
1.3.2WHY THERE IS NEED FOR MORE MEN IN ECD 
         The absence of men in early childhood centers also means 
young children may be missing out on any substantial contact 
with male role models. For children in single parent families, that 
could mean they have virtually no contact with men at all. Sarah 
Farquhar also argues that while the early childhood sector, like 
other sectors of society, stresses non-sexist behaviors, attitudes 
and choices of play, the composition of the workforce is failing 
to "practice what it teaches. Farquhar also blames the 
preponderance of women in the early childhood sector for 
holding back pay rates for so long, although the recent move to 
pay equity with the primary education sector has now pushed 
those rates up. Down at the kindergarten, men involved in early 
childhood teaching strongly believe in the role both men and 
women play in educating the under fives"( Rothenburg, 2001).  
For Tahu Loper, having both men and women on the staff is "the 
natural way to teach" with each bringing a different perspective 
to the job (MacFadden, (2003) 
 

1.4 RESULTS AND DISCUSSION 
1.4.1 DEMOGRAPHIC DATA 
 

 
 

Fig. 1 
 
         Fig. 1 is a pie chart on sex of the respondents  who 
participated in the study. The pie chart reflects that 86% were 
female and 14% were male. In this regard it can therefore be 
noted that the study had more female respondents than the male 
counterpart. 
 
1.4.2 AGE RANGE 

 
 

FIG. 2 AGE RANGE 
 
         Fig. 2 shows the age range of the respondents who 
participated in the study. The study reflects that the majority of 
the respondents (52%) in the study were from the age of 36-40 
years. This was followed 22% whose age range was above 40 
years. The least percentage was 9 % from the 26-30 years. It can 
therefore be noted that most ECD educators are between 36-40. 
This reflects that ECD is taught by experienced people. 
 
1.4.3 OPINIONS REGARDING GENDER IN 
ENROLMENT 
CHOICE OF TEACHER IN ECD 
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FIG. 3 

 
         Fig. 3 reflects that the majority of the respondents (66%) 
felt that women were more desirable in an early childhood 
classroom. 34% noted that gender did not have any effect as they 
argued that gender is a social construct. 
         Regarding commonly held perceptions on the role of male 
and female in ECD teaching profession, both male and female 
pre-school teacher felt that the respondent's gender is a point of 
concern when parents choose schools for their children. The 
same question was posed to lecturers who agreed that they 
consider the gender of the parents who agreed that they consider 
the gender of the teacher since young children need to be 
"mothered". The respondents also noted that male teachers may 
not be patient with the ECD children. 
         70% of respondents noted that children may be 
uncomfortable being escorted to the toilet by male teachers. On 
the other hand 30 % of the respondents were of the view that 
caring can be done by either females or males and any form of 
abuse on the children could be done by either males or females. 
96% of the respondents reported that women are loving and 
tender while men can help with coaching, breaking up fights, 
moving and repairing equipment.  
 
1.5 FACTORS WHY THERE ARE FEW MALES  IN ECD 
         Responses to the question that asked male teachers why 
they think the ECD profession is dominated by women elicited 
the following responses; 

• low salaries 
• stereotyping 
• Fear of being accused of abuse 
• low status of the profession 
•  

VARIABLE  PERCENTAGE % 
Low salaries 82 
Stereotyping 95 
Fear of being accused of 
abuse 

92 

Low status of the profession 90 
 
1.5.1 LACK OF MALE ROLE MODELS 
         The majority of early childhood educator's are women 
(86%) who can be inspiring role models for girls. However, the 
lack of male educators denies boys positive male role models. A 
mix of male and female educators also has the potential to bring 
more male creativity to the activities and approaches. The 

respondents noted the implication of having few men the 
profession and argued that this leaves the children without male 
role models. 
 
1.5.2 DEVALUING OF ECD EDUCATORS 
         Facilitating ECD classes is often seen as women's work and 
natural extension of women's work and natural extension of 
women's unpaid family duty to care for children. In many 
countries this keeps wages for early childhood educators 
disrespectfully low. Low wages are a barrier to recruiting and 
sustaining good educators in ECD. In the study it was noted that 
82% of the respondents were of the view that low salaries made 
men not to venture into the profession. 
 
1.5.3 CULTURE 
         Societal labelling of early childhood as women's work also 
creates a stigma that pushes men who should be excellent early 
childhood educators away from the profession. Men in some 
socio-cultural environments also face societal and institutional 
barriers to becoming ECD educators. 95% of the respondents 
noted that men who want to venture in ECD training are deemed 
as misfits .A respondent from an interview noted that one of the 
reasons more men are not attracted to a career teaching ECD is 
that it is not seen as a profession, 
          "That's been a hangover from the days when the work was 
voluntary - a job for girls in the gap between leaving school and 
getting married." 
         Another respondent noted that developments such as the 
requirement that early childhood teachers must be fully qualified 
will help the sector be accepted as part of the education 
profession rather than as "care".  
 
1.5.4 LOW STATUS OF THE PROFESSION 
         The acceptance of early childhood teaching as a profession 
will be slow to men, 
         "Some people really don't understand what's involved. 
[They think] it's not a real job,  you're just playing with 
children. Men still don't understand just what's involved in the 
pedagogical aspect of the job because they haven't spent time 
with their children or  visited an early childhood centre and 
seen what goes on." 
         Pay rates are seen as another reason why men have not 
been attracted to the early childhood teaching sector. 67% of 
respondents notes that  when they began teaching, starting pay 
was not good. This was concurred by one respondent who argued 
that,  
         For males  with small children and being the single income 
earner it is  very difficult to   keep the family 
going." He believes, too, that had there been more men in the 
sector the   pay rates would have improved much 
sooner. "Women have always got the short end of  the stick in 
terms of pay rates and I don't think the men in early childhood 
have been sufficient to drag that up." 
         Another hindrance, men working in the system say, is the 
fact that the role of men in the early childhood sector is invisible 
and hence un recognized. One respondent noted that the photos 
in the training literature about early childhood teaching were of 
women; so were the brochures used to recruit students; and the 
respondent noted that the same applies in the wider media, for 
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example, nappy ads on television. "They're not directed at 
fathers but they change nappies too!". Another respondent  noted 
that  young men who might be interested in early childhood 
teaching simply don't even know the job exists.  
 
1.6 DISCUSSION 
         There are, of course, many reasons to include men in the 
lives of young children. Foremost of these is the need for young 
boys and girls to develop positive relationships with men, and to 
develop positive views of maleness and masculinity 
(Cunningham and Dorsey, 2004; Mukuna, 2008). The overall 
positive impact of father involvement in the healthy development 
of young children has been well documented (MacDonald and 
Parke, 1984; Lamb, Pleck, and Levine, 1985; Gadsden and Ray, 
2002; Mukuna, 2008). One way to increase the involvement of 
men in the lives of their children is to include more fathers, other 
male relatives, boyfriends, etc., into the early childhood 
education program (Fagan, 1996). And the best way to attract 
these men is to make them feel welcome.  
         Research shows that fathers are more likely to become 
involved with their children when opportunities to do so are 
provided for them (Cohen, 1993). As Kay Sanders suggests, “If 
we truly want to include men in the early childhood culture, we 
must create supports within the early childhood profession that 
allow male teachers to build a sense of belonging” (2002: 46). 
Paul Sargent (2002:30)  adds, “Rather than confining our efforts 
to changing men, it is apparent that our profession must make 
some significant changes to the culture of teaching to recruit men 
and help them enter and remain in the field”. 
         This requires a radical change of the culture itself, and it is 
unethical to attempt to attract men to our field until we make 
these changes. However, regardless of whether we really want 
men involved in caring for young children, we cannot ignore the 
importance of including fathers and other significant men in our 
programs. The research on the positive impact of father 
involvement on children’s success is clear and definitive 
(Gadsden and Ray, 2002). Further, research also suggests that 
when mothers believe men are capable of nurturing and their 
involvement is valued, fathers devote more time to being with 
their infants and young children (Beitel and Parke, 1998).  
 
1.7 CONCLUSION 
         The early childhood years are critical for cognitive, social 
and emotional develop. Early childhood education that meets the 
distinct needs of girls and boys can positively affect their 
performance in primary school and their self esteem. It is a 
building block for life. However, millions of girls and boys still 
do not have access and quality. The everyday reality of girls 
differs from that of boys. This must be carefully assessed in order 
to create both the access and quality that is each girl's and each 
boy's right. All education stakeholders have a key role to take 
social and gender discrimination out of early childhood education 
and replace it with empowerment. It emerged from the study that 
the majority of ECD trainees were female. From the information 
gathered from interviews questionnaires the following 
conclusions were made: 

 The ECD course at Bulawayo is dominated by females 
(86%). 

 Societal attitudes towards ECD male teachers are at best 
described as hostile. Male ECD educators are viewed as 
perverted members of the community. 

 70 % of the respondents noted that they were 
uncomfortable leaving their young girl children or 
relatives in the hands of male educators .  

 The trainees respondents noted that males would take up 
jobs to be educators in ECD as a last resort or were 
interested in administrative duties. Therefore gender is  
socially constructed and has dictated feminization and 
gender imbalance in ECD in Zimbabwe.   

 
1.8  RECOMMENDATIONS 
         Building strong foundations for gender equality in early 
childhood training offers lifelong benefits for learners, their 
families and communities. The interventions needed at different 
levels are summarized using Bronfenbrenner's conception of the 
child's social environment whose focus is on, policy context, 
community support, ECD centres and families. 

 Conduct public awareness campaigns to promote gender 
equality in the early years 

 Focus on equality and empowerment. Implement social 
policy that goes beyond gender parity in education  to 
focus on gender equality.  

 Advancing gender equality includes helping the 
disadvantaged sex, which is often, but not always girls. 

 Increase respect and appreciation for early childhood 
educators. Community recognition and appreciation is 
important to sustain the good work of early childhood 
educators and to raise status of this segment of the 
education profession. Effort is also needed to build 
community acceptance of male early childhood 
educators. 

 Train early childhood educators to be gender sensitive.  
Include gender training in initial and in-service teacher 
training. 

 Encourage male early childhood educators. There are 
few male early childhood educators. Increasing male 
educators in early childhood will benefit boy learners 
from the male role models.  

 Some prospective ECD teachers cross the floor under 
pressure from traditional societal attitudes. There should 
be mechanisms in place to counsel such students. Pre-
counselling can for arm such students to stand the 
anticipated heat. 

 More outreach programmes are required to educate 
society on the ECD course. 
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Abstract -The general purpose of the study was to examine the impact of using Concept mapping as instructional tool on students’ 
physics achievement in Mettu secondary and preparatory school. It was designed as pretest-posttest nonrandomized control group. The 
same teacher employed concept mapping instruction in the Experimental Group (EG) and conventional learning method in that of 
Control Group (CG). Analysis with t- test and 2η effect sizes showed that the impact of concept mapping instruction was more 
effective teaching method than that of conventional learning and the statistical difference between the achievement of male and female 
students who were taught with concept mapping was significant. Two-way Analysis of Variance (ANOVA) depicted that EG have 
higher scores, males have slightly higher score than females. The R square value indicates that approximately 59.1% of the total 
variance in the achievement of the students in dynamics of wave motion can be attributed to the specific teaching employed.  This 
finding attested and urged secondary and preparatory school physics teachers for further implementation of concept mapping in actual 
classroom learning.  

Index Terms: Concept Mapping Instruction; Physics Achievement, Ilu Aba Bora Zone, Ethiopia 

I. INTRODUCTION 

p to  date reported data from plethora of researches at different levels realized the poor academic achievement of students in 
physics education to study as school subject/course in high school [1], and/or higher education [2] level. Back to some decades, 

researches have shown  that conventional teaching methods have negative effects on the ability of learning physics for the majority of 
the students [3], [4].This erosion of low performance found to emerge as early as lower high school [1] to later result in compromising 
college enrolment [2]. In this regard, a number of factors have been identified to underpin the low achievement of students in science 
in general and that of physics in particular.  
Recognizing the far reaching challenges, attempts have been made to bolster students’ achievement in Physics. These, among others, 
include introducing innovative physics curricula [5], [6], and [2], use of student-centered teaching strategies and implementing 
teachers’ in-service professional development [5]. These encompass introducing new learning experiences and methods of teaching 
including concept mapping to improve students’ physics achievement [7] and learn physics beginning from early school years [2]; [6]. 
As a result, there has been considerable research attention [2]; [8]; [9]) as to the state of physics education in the western context 
namely, in Europe and USA. However, to date, little is known about the underlying factors that deteriorate physics achievement and 
aggravate disliking of studying physics among African students. Identification of the underlying reasons is of significance to widen 
our understanding of the problems related to physics education and uncover possible differences across cultures. Hence, the present 
study intends to capture these factors in African context taking Ethiopia as an example.  
 Recently [10], the need for competent human capital in science and technology in Ethiopia and the rising of developments 
urge to reform education policy. According to this policy, universities are expected to enroll 70% of their students in science and 
technology, of which, natural science stream taking about 40%. Experiences in 2008-2009, however, reveal that the pool of high 
school completers who would be eligible for university study has been insufficient. Most importantly, the majority of students 
assigned to study physics were blamed for lack of academic success due to low achievement [11], and low academic self-concept [12] 
even as compared to their counterparts assigned to Biology, Chemistry, and Mathematics [13]. The Ethiopian National learning 
assessments also showed that compared to other subjects students’ performance in physics to be the least in all grade levels [14], [15].  
Of course, many factors may influence students’ performance. However, according to [16], one’s teaching effectiveness may greatly 
increase depending on one’s ability to make a choice of appropriate teaching method.  
Recent research report from Ethiopia also confirmed the teachers’ ignorance to implement student-centered instruction including other 
factors resulted students in poor physics achievement at higher institutions [17] and also at secondary school [18].  

U 
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As early as 1970’s pupil have steadily caused poor academic achievement on learning science education and in science related career 
[20] that initiated educators and psychologist towards more meaningful learning. As a result, David P. Ausubel developed an 
assimilation theory of cognitive learning; a theory from which other researchers developed models [21].  
Ausbel’s work became the basis for the work of Joseph Novak, who developed concept mapping at Cornell University in 1972 as a 
instructional tool to move away from rote memorization and regurgitation of facts towards more meaningful learning [22]. To engage 
in meaningful learning students must identify specifically relevant concepts and recognize no arbitrary relationships between the 
concepts [23]. The underlying technique involved is tying new knowledge to relevant concepts and propositions already possessed 
[24].  Concept mapping is  a two-dimensional, hierarchical, node-linked diagrams that depict verbal, conceptual, or declarative 
knowledge in succinct visual or graphic forms [25];[26]. The fundamental component of every concept map is the concept (node). 
Concepts are defined as perceived regularities in objects or events that are designated by a sign or symbol [27]. They are generally 
isolated by circles and connected with lines (linking lines). These lines are labeled with linking phrases, which describe the 
relationship between the two connected terms. The smallest unit of meaning of the concept map must contain two concepts and a 
linking phrase which is then identified as a “proposition”. The process of constructing a concept map is a powerful learning strategy 
that forces the learner to actively think about the relationship between the terms. This makes Concept Mapping instruction especially 
suited to studying science and/or physics as the learner may perceive that studying science means simply memorizing facts [28].  
As a reaction to these aforementioned factors, Ethiopia needs a paradigm shift in education system from primary to higher level as 
already [19] reported that physics teachers should implement guided discovery with sufficient guidance to help students create, 
integrate, and generalize knowledge through constructivist problem solving by providing them with materials available in physics lab 
or locally prepared teaching materials.  This study then devoted to look for possible means to enhance students’ physics achievement 
at secondary school level through concept mapping instruction as a tool by action research approach. 
 This research was guided by the research questions:  

1. Do sample students’ average scores in physics differ significantly after receiving the intervention (concept mapping)?  
2.  What are differences between the average physics scores of males and females in the sample after receiving the 

interventions?   
Based on these research questions, the following null hypotheses were formulated. 

 H01: There is no significant mean difference on the physics achievement between students in experimental group and control 
group. 

  H02: There is no significant mean difference on the physics achievement between male and female students in the 
experimental group  

Accordingly, the general objective is to examine the impact of using Concept mapping as instructional tool on student physics 
achievement in Mettu secondary and preparatory school, Ethiopia. Along with this, the specific objectives are to 

 Compare the relative effectiveness of concept mapping in improving students’ physics achievement in wave motion, and  
 Identify gender difference towards the methods and their corresponding improvement in wave motion. 

 
II. METHODOLOGY 

A. Research Design 
 A quasi-experimental research design, specifically nonrandomized pretest-posttest was used. This design is often used in classroom 
experiments when experimental and control groups are in their natural classroom setting which cannot be disrupted for the research 
purpose.  

B. Population, Sample Size and Sampling Technique 
The target population in this research was grade 9 secondary school students in Ilu Aba Bora zone, which is located at Southwestern 
part of Ethiopia in Oromia Regional State at 600km from the capital city, Addis Ababa. Purposive sampling technique was used to 
select Mettu secondary and preparatory school in the zone. The criteria for the selection were the availability of functional physics 
laboratory and matching number of students in a class. The sample sizes used in the research were 100 (M=55, F=45) out of which 50 
(M=26 and F=24) for concept mapping (experimental group) and 50 (M=28 and F=22) for traditional method of teaching (control 
group).  

C. Treatment Procedure  
Step1: The two groups used in this study consisted of (a) Experimental group (students here used concept mapping as study skill) and 
(b) Control group (students here summarized content covered after review). Students in both control and experimental groups received 
extracts from grade 9 physics student textbook covering contents in the six-week instructional unit. They also received a list of 
concepts sheet for each week instruction a week prior to instruction. All the concepts on the list were copied directly from the contents 
of the six-week instructional unit.  
Step2: Subjects in the experimental group were introduced to and trained on how to construct concept maps following the procedures 
[28]. For example, to create a concept map, start with what you already know. Build from what is familiar. What are the key 
components or ideas in the topic you are trying to understand? Place each concept in its own individual circle, box or other 
geometrical shapes. Connect concept boxes with arrows to show relationships. Label each arrow with descriptive terms so that your 
diagram can be read as a statement or proposition by following interconnections from the top down.  
With these steps learned and internalized, the students practiced constructing several small concept maps prior to the six weeks 
instruction and learning.  
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Step3: A week before the commencement of instruction, the first semester results of both the experimental and control groups were 
taken as a pretest to determine the equivalence of the groups before treatment.  
Step4: On treatment, for each instructional unit, the control group was asked to read the extract and construct a list of objectives, 
which include the concepts to be learned as a pre-instruction assignment. While the experimental group was asked to read extract and 
constructed a pre-instruction concept map. This was followed with both groups between 40-50 minutes pre-study instruction on 
concepts in the various week’s instruction. After this, they did the study, and turned in assignments at the end of every week’s 
instruction.  
Step5: The control group used the concepts on the list of concept sheet and wrote a summary to show their understanding of the topics 
after review of learning extracts provided. The experimental group restructured  their concept maps briefly during the class instruction 
and extensively as homework after each week instruction. This post instruction concept map constituted the experimental group’s 
understanding of the concepts learned in the unit of instruction.  
Step6: In building concept map for experimental group, the procedure given by [28] and the scoring rubrics of constructed concept 
map as of [29]; [30] were considered and followed. 

D. Data collection instrument  
Researcher developed physics achievement test (RDPAT) were used to collect data for both control group and experimental group for 
this particular study. The same posttests at the same time were administered at different time interval more than four times including 
final exam for students in both control and experimental groups in this quasi-experimental study design. Researcher developed physics 
achievement test (RDPAT) with internal consistency of 0.77 using Cronbach’s alpha for pretest and 0.80 for posttest was used as data 
collection instrument in the study. 

E. Method of data analysis 
 To determine the statistical significant students’ achievement difference both in control and experimental group of pretest and posttest 
an independent sample t-test was applied. The magnitude of the differences in mean (effect size) in t-test was calculated using Eta 
squared. To investigate the effect of gender on achievement due to the employed method, Two-Way Analysis of Variance (ANOVA) 
was used.  

F. Ethical consideration 
Official permission from Mettu secondary school was secured. The teachers from physics department and two sections of grade 9 
students consent were taken into consideration by approaching them.  

III. Result and Discussion 
A. Students’ achievement difference before intervention  
The result of the students’ mean and standard deviation for pretest scores for experimental and control groups were shown in Table I. 
Table I: Between-Subjects Factors   
 

 Value Label N 

Group 
CG 50 
EG 50 

Gender 
M 55 

 F 45 

 
Table II: An independent sample t-test for pretest score of 
the experimental group (EG) and control group (CG) 
 
Pretest 

Group  N MD SD SEM t 
CG 50 60.10 5.35 .76 .63 EG 50 59.37 6.23 .88 

In Table I and Table II; N stands for the total number of students either in experimental group(EG), control group (CG), male(M) or 
female (F). MD stands for the mean difference between the groups; SD- is the standard deviation; SEM-is the standard error mean; t-
test is used to compare the mean scores of two different groups of people or conditions. Accordingly, the mean score of the pretest for 
the experimental group was found to be 59.37, while that of the control group was found to be 60.10 out of a maximum possible score 
of 100. An independent sample t-test result showed that there were no significant differences between the two groups t = 0.63. Table II 
showed that there was no significant mean difference in the pretest scores of the control group and that of experimental group while 
the standard deviations in the two groups were consistently lower. There are a number of different effect size statistics, the most 
commonly used being eta squared. Eta squared can range from 0 to 1 and represents the proportion of variance in the dependent 
variable that is explained by the independent (group) variable. Statistical Package for Social Science (SPSS) does not provide eta 
squared values for t-tests unless using the information provided in the output. Now inserting the value of 5021 === nnn  and  

t= 0.63 from Table I into
 )22(

= 2

2
2

−+ nt
tη

 
 equation, the value of  eta squared ( 2η ) =0.004 which is small effect.  

B. Hypothesis Testing  

1. Effect of teaching methods on Students’ achievement 

H01: There is no significant mean difference on the physics achievement between students in experimental group and control group. 
Table III: An independent sample t-test for posttest score of the experimental group (EG) and control group (CG) 

  Posttest 
Group N MD SD  SEM  t  
CG 50 51.58 10.25  1.45 

 -11  EG 50 74.58 9.54  1.35 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 1, January 2016      217 
ISSN 2250-3153   

www.ijsrp.org 

The effect size of independent sample t-test indicated in Table II for eta-squared can be calculated by inserting the value of 
5021 === nnn  and t= -11 into equation

 
and obtained 55.02 =η . The calculated value of eta squared ( 2η ) is large effect. An 

independent t-test was conducted to compare the posttest of the physics achievement of students after intervention in the experimental 
groups and those in control group. There was significant difference in scores of control group (M=51.58, SD=10.25) and experimental 
group (M=74.58, SD=9.54); t = -11. The magnitude of the differences in mean was very large ( 2η =0.55). This indicates that the 
concept mapping as instructional tool was more effective method than that of conventional teaching. 
2. Effect of Gender on Students’ Achievement in experimental group and control group 
 H03: There is no significant mean difference on the physics achievement between male and female students in the experimental group 
and control group. A two-way analysis of variance (ANOVA) was conducted to investigate whether or not there were gender-group 
interactions.    

Table IV: Descriptive Statistics 
Dependent Variable: Posttest 
Group Gender MD SD N 

CG 
M 52.21 10.10173 28 
F 50.77 10.62088 22 
T 51.58  10.25161 50 

EG 
M 76.61 10.25945 27 
F 72.20 8.20163 23 
T 74.58 9.53905 50 

Total 
M 64.19 15.91252 55 
F 61.72 14.30931 45 
T 63.08 15.18684 100 

 
Table V: Tests of Between-Subjects Effects 

Dependent Variable: Posttest 
Source SS df MS F Sig. Partial Eta Squared 
Corrected Model 13492.75a 3 4497.58 46.23 .00 .59 
Intercept 392123.25 1 392123.25 4030.12 .00 .98 
Group 12984.90 1 12984.88 133.46 .00 .58 
Gender 212.17 1 212.17 2.18 .14 .02 
Group * Gender 54.70 1 54.70 .56 .46 .006 
Error 9340.61 96 97.30    
Total 420742.00 100     
Corrected Total 22833.36 99     
a. R Squared = .591 (Adjusted R Squared = .578) 

Table VI: Estimated Marginal Means 
Group * Gender 

Dependent Variable: Posttest 
Group Gender MD SE 95% Confidence Interval 

Lower Bound Upper Bound 

CG 
M 52.21 1.86 48.51 55.92 
F 50.77 2.10 46.60 54.95 

EG 
M 76.61 1.10 72.84 80.38 
F 72.20 2.06 68.11   76.29 

 

Table VII: Pairwise Comparisons 

Dependent Variable: Posttest  

Tukey HSD 

(I) Group (J) Group Mean Difference (I-J) SE Sig.
b

 95% Confidence Interval for Difference
 b

 

Lower Bound Upper Bound 

CG EG -22.910* 1.98 .000 -26.846 -18.973 

EG CG 22.910* 1.98 .000 18.973 26.846 

Based on estimated marginal means 

*. The mean difference is significant at the .05 level. 

b. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments). 

 
Table VIII: Univariate Tests 
Dependent Variable: Posttest 
 Sum of Squares df Mean Square F Sig. Partial Eta Squared 
Contrast 12984.88 1 12984.88 133.46 .00 .582 
Error 9340.61 96 97.30    
The F tests the effect of Group. This test is based on the linearly independent Pairwise comparisons among the 
estimated marginal means. 
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 Profile Plots 

 
Figure 1:  Effect of Gender on Students’ Achievement in experimental group and control group 
The results of the analysis conducted above(Table IV, Table V, Table VI, Table VII, Table VIII and Figure 1) could be 
presented as follows: 
A two-way between-groups analysis of variance was conducted to explore the impact of gender and group on students' Physics 
achievement, as measured by the Physics Achievement Test). Table IV indicated that the statistical mean difference between  EG 
(M=76.61 and F=72.20) and CG (M=  52.21 and F=50.77) was significant and the performance of EG was better than that of CG. 
Table V, Table VI, Table VII, Table VIII and Figure 1 respectively indicated the extent of employed specific teaching method 
attributed to students physics achievement and  statistical significant main effect. 

IV. CONCLUSION 
The finding of this paper implied that the students’ achievement difference before treatment were insignificant (Table II) as one could 
easily realize by using independent sample t-test and eta-squared( 2η ) to measure the effect size which was lower. on the other hand, 
the implicatoin  after treatment (Table III) opposed the former finding (Table I) for it was significant enough due to concept mapping 
implimentantion in experimental group. Table II indicated the total statistical mean difference between CG (MD=51.58) and EG 
(M=74.58).  Regarding to gender interaction, Table IV and Table VI showed that the interaction between gender and group due to 
specific teaching method conducted  were statistically significant; and male students (MD=64.19) performed slightly better than that 
of female students(MD=61.72).Two by two ANOVA  (Table VII and Figure 1) indicates significant F value for the teaching method 
employed (F=.56, p>0.05) between academic achievement of male and female students in EG and CG. From Table V, R square value 
indicates that approximately 59.1% of the total variance in the achievement of the students in dynamics of wave motion can be 
attributed to the specific teaching employed.  
Findings from comparable study [7];[26] in which concept mapping was used as instructional tool inline with this study is 
recommendable. For further implementation of concept mapping in the future and to enhance the enthusiasm of teachers in giving 
physics course; intensive training for the teachers is highly recommended to implement concept mapping not only in physics but also 
in other disciple principally in science and mathematics subjects /courses. 
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I. SEMI LINEAR EQUATIONS OF EVOLUTION 
1. 1. Strongly continuous semigroups : 
et X be a Banach space. A one parameter family S(t) (t ≥ 0) 

of bounded linear operators on X is a strongly continuous 
semigroup   , 
( C0  is  semigroup for short)  if 
(a) S(0) = I     which I is the identity operator on X. 
(b) S(t + s) = S(t)S(s) for every t, s > 0. 
(c) lim t→0  S(t)x = x for every x ∈ X (strong continuity). 
 
        As a quite direct application of the uniform boundedness 
theorem, there exist ω≥ 0  and  M ≥ 1 such that  

⃦S(t )   ⃦ L(X) ≤  M , ∀ t ≥ 0. 

        This in turn entails the continuity of the map t  S(t)x from 
[0,∞) to X, for every fixed x ∈ X .The linear operator A domain 

𝐷(A)={x ∈ X : lim t →0   exists} 
 
defined by 

Ax = lim t→0  , ∀ x ∈ D(A) 
 
        is the infinitesimal generator of the semigroup S(t).Now  we 
recall some basic facts on A . 
 
        Proposition  : A is a closed linear operator with dense 
domain. For every fixed x ∈ D(A), the map t ↦ S(t)x belongs to 
C1([0,∞),D(A)) and  

 S(t)x = AS(t)x = S(t)Ax. 
 
        We consider the following  semilinear Cauchy problem in 

X:  0 < t < T      (3) 
 
        where A is the infinitesimal generator of a strongly 

continuous semigroup S(t), and f : [0,  ] × X → X is 
continuous and uniformly Lipschitz continuous on X with 
Lipschitz constant λ≥ 0. 
 
        1.2. Definition :A function x : [0, T] × X is said to be a 
classical solution to (3) if it is differentiable on [0, T) x(t) ∈ D(A) 
for every t ∈ [0, T], and (3) is satisfied on [0, T]. 

        If x is a classical solution, it is necessarily unique, and it is 
given by 

x(t) = S(t)x0 + . (4) 
 
        which is easily to proved integrating in ds on [0, t] the 
derivative with respect to s of the  differentiable  function 
S(t−s)x(s) and using (3). Notice that above (Riemann) integral is 
well-defined, since 
 if x ∈ C([0, ],X) the map t ↦ f(t, x(t))  
 
        belong to C([0, T],X) as well .Of course, there is no reason 
why there should exist a classical solution for a certain initial 
value x0. However, formula (4) makes sense for every x∈  X. 
This motivates the following definition. 
        1.3.  Definition: A function x : [0, T] → X is  a mild 
solution to (3) if it continuous on [0, T] and fulfills the integral 
equation (4). 
        1.4.  Theorem: For every x∈ X the Cauchy problem (3) has 
a unique mild solution. Moreover the map x0 ↦ x(t) is Lipschitz 
continuous from X into  C( [0, T],X). 
 
Proof :  
        For  a  given x0 ∈ X define the map  F : C([0, T],X) →C([0, 
T],X) by  

F(x)(t) = S(t)x0 +  
 
Then we have 
⃦ F(x)(t) − F(y)(t)   ⃦X ≤λMt    ⃦  x – y  ⃦  C([0,T ],X) 
 
        where M = sup t∈[0,T ]   ⃦ S(t)   ⃦ L(X).  By an inductive 
argument, analogous to the one used in the proof of Theorem 3.4, 
(in paper one) we get 

⃦Fn(x)(t) − Fn(y)(t )   ⃦  X≤      ⃦x – y  ⃦ C([0,T ],X). 
 
        Hence for n ∈ N big enough Fn is a contraction, so by 
Corollary 3.3 (in paper one) F has a unique fixed point in C( [0, 
T], X) which is clearly the desired mild solution to the Cauchy 
problem (3). 
        To complete the proof, let y be the unique mild solution 
corresponding to the initial value y0. Then 
⃦x(t) − y(t)  ⃦ X   ≤M  ⃦   x0 − y0  ⃦  X +λ 

M . 
 
By the Gronwall  Lemma , we get at once 
⃦x(t) − y(t)   ⃦X ( Me λMT   ⃦ x0 − y0   ⃦X, ∀ t ∈ [0, T] 

L 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 1, January 2016      221 
ISSN 2250-3153   

www.ijsrp.org 

which entails the Lipschitz continuity of the map x0 ↦ x(t). 
 
1.5. The abstract  elliptic problem: 
        Suppose that  X, V are Banach spaces with compact and 
dense embeddings V →X→ V* . Assume we are given a 
bounded linear operator  
        A : V → V*  and a  nonlinear  continuous map B : X → V *  
carries bounded sets into bounded sets, such that 

⟨Au, u ⟩≥ε   ⃦(u   , ∀ u ∈ V (5) 
and  

⟨B(u), u⟩ ≥−c(1 +   ⃦ u  ), ⍱ u ∈ X (6) 
 
for some ϵ > 0, c ≥ 0 and α ∈ [0, 2), where ⟨ ·, ·⟩ denotes the 
duality pairing between V * and V . 
 
        Problem: Given g ∈ V* , find a solution u ∈ V to the 
abstract equation  

Au + B(u) = . (7) 
 
For v ∈ X, let w is the solution to the equation 

Aw = − B(v). 
 
        From (5) A is injective onto V , and by the open mapping 
theorem, A−1 is a bounded linear operator from V onto V .  
 
Therefore  
w = A−1(f − B(v)) ∈ V. 

        Define  the map f : X → X as f(v) = A−1(  − B(v)). Notice 
that f is continuous and compact. Suppose then that, for some   λ, 

there is   such that = λ  f( ). This means that u solves 
the equation 

A +λ B(u λ) = λ g. 
 
        Taking the duality pairing of the above equation and u, and 
exploiting (5)-(6),we get  

ε   ⃦ u λ   ≤ λ c(1 +   ⃦u λ   + λ  ⃦  ⃦V
*  ⃦ u λ    ⃦ V . 

 
        Recalling now that λ ∈ [0, 1], and using the Young 
inequality 

ab ≤v  + K(v, p)  (a, b ≥ 0,v > 0) 
 
where K(v, p) = (vp)−q/p q−1 (1 < p, q < ∞, 1/p + 1/q = 1), we find 
the a priori estimate 

⃦uλ ≤  ( c + K(ε/4, 2/α) c 2/(2−α) +    ⃦  ) . 
 
 which is clearly a solution to (7). Notice that the solution might 
not be unique. 
 
        1.6. Example : Let 𝛺 ⊂  R2  be a bounded domain with 
smooth boundary ∂𝛺. Find a weak solution to the nonlinear 
elliptic problem 
 

. 
  
In this case V = H1

0 (𝛺) , X = L6(𝛺),  
 
and g ∈ H1

0(𝛺)* = H−1(𝛺) , for the definitions and the properties 
of the Sobolev spaces H1

0 and H−1,in particular, we recall that the 
embedding H1

0(𝛺) ,→ L6(𝛺) is compact when 𝛺 ⊂ R2. Then A = 
−∆  and B(u) = u5  are easily seen to fulfill the required 
hypotheses.  . 
 
(1.7)The invariant subspace problem:  
        The invariant subspace  problem is probably the problem of 
operator theory. The question, that attracted the attention of great 
deal of mathematicians is quite simple to state .    Given a 
Banach space X and an operator T ∈ L(X), find a closed 
nontrivial subspace M of X (i.e., M ≠ X and M ≠ {0}) for which 
TM⊂ M. Such M is  an  invariant subspace for T. It is known 
that not all continuous linear operators on Banach spaces have 
invariant subspaces. The question is still open for Hilbert spaces.  
        The most general, and at the same time most spectacular, 
result on the subject, is the Lomonosov theorem, that provides 
the existence of hyperinvariant subspaces for a vast class of 
operators. The proof is relatively simple, and the role played by 
the Schauder-Tychonoff theorem is essential. In order to state the 
result, we want first a definition. 
 
        1.8  Definition: suppose that X is a Banach space. An 
invariant subspace M for T ∈ L(X) is said to be hyperinvariant if 
it is invariant for all operators commuting with T (that is, for all  

 ∈ L(X) such that  
 

T  = T). 
 
        Remark: If T ∈ L(H) is non scalar, i.e., is not a multiple of 
the identity, and it has an eigenvalue λ , then the eigenspace  M 
corresponding to λ  is hyperinvariant for T. if x ∈ M and T0 
commutes with T, we have that  
 

λ x = Tx = T x.Therefore x ∈ M.  
 
1.9.  Theorem [Lomonosov]: 
        Suppose that X is a Banach space.  Let T ∈ L(X) be a 
nonscalar operator commuting with a nonzero compact operator 
S ∈ L(X). Then T has a hyperinvariant subspace.  
        We anticipate an observation that will be used in the proof. 
 
        Remark: Suppose that  S ∈ L(X) is a compact operator . If λ 
≠ 0 is an eigenvalue of S, then the eigenspace  
F := {x ∈ X : Sx = λ x} 
 
        relatively to λ  has finite dimension. Indeed, the restriction 
of S on F is a (nonzero) multiple of the identity on F, and the 
identity is compact if and only if the space is finite-dimensional. 
 
Proof:  
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        We proceed by contradiction. Let A be the algebra of 
operators commuting with T. It is immediate to see that if T has 

no hyperinvariant subspaces, then  = X for every x ∈ X,  x 
≠0.  
Without loss of generality, let   ⃦ S   ⃦ L(X) ≤ 1. Choose  x0 ∈ X such 
that          ⃦ Sx0   ⃦ > 1 (which implies   ⃦ x0     ⃦ > 1) and set  B = 

X(x0, 1). For x ∈  and notice that x cannot be the zero  

Vector , there is   ∈ A such that 

  ⃦ x − x0    ⃦ < 1.Hence every  x ∈  has an open 

neighborhood Vx such that Vx⊂  B for some   ∈ A. 

Exploiting the compactness of , we find a finite cover V1, . . . 

, Vn and T1
' , . . . , Tn

' ∈ A such that jVj ⊂ B, 
 ∀ j = 1, . . . , n. 

Let φ1, . . . , φn ∈C( ) be a partition of the unity for  
subordinate to the open cover {Vj}, and define, for x ∈ B, 

f(x) = . 
 

        Then f is a continuous function from B into B. Since S is 
a compact map for every j, it is easily seen that f(B) is relatively 

compact. Hence, that  by the existence of  ∈ B such that f( ) = 

. Defining the operator    ∈ A as  
 

 =  
  
we get the relation 
 

S  = .  
 

        But  S is a compact operator, hence the eigenspace F of  

S relative to the eigenvalue 1 is finite-dimensional. Since  S 
commutes with T, we conclude that F is invariant for T, which 
means that T has an eigenvalue, and thus a hyperinvariant 
subspace, contrary to our assumption.  
 
1.10.  Measure preserving maps on compact Hausdorff 
spaces : 
        Suppose that  X  is  a compact Hausdorff space, and let P(X) 
be a set of all Borel probability  measures on X. By means of the 
Riesz representation theorem, the dual space of C(X) can be 
identified with the space M(X) of complex regular Borel 
measures on X. Then the norm  
   ⃦ μ   ⃦ of an element μ ∈ M(X) is given by the total variation of μ. 
It is straightforward to check that P(X) is convex and closed in 
the weak* topology. Moreover, P(X) is weak* compact. Indeed, it 
is a weak* closed subset of the unit ball of M(X), which is weak* 
compact by the Banach-Alaoglu theorem. 
 
111. Definition : 

        Suppose that μ ∈ P(X). A μ-measurable map f : X → X is  

measure preserving with respect to μ if μ (B) = μ ( (B)) for 
every Borel set 
 B ⊂ X. Such μ is an invariant measure for f.  

          Notice that, if f is a μ-measurable map, the measure μ 
defined by  

 μ(B) = μ( (B)), ∀ Borel set B 
 
belongs to P(X). In particular, if  f is continuous (and therefore 
measurable with respect to every μ ∈ P(X)), we have a map  

  : P(X) →P(X) defined by μ ↦ μ. In addition, applying the 
monotone convergence theorem to an increasing sequence of 
simple functions, it is easy to see that  
 

 = , ∀ ∈ C(X). 
 
        Lemma: Assume f : X → X be continuous. Then the map 

  : P(X) → P(X) is continuous in the weak*  topology. 
proof  Let {μs}s∈I⊂ P(X) be a net converging to some μ ∈ P(X). 

Then, for every  ∈ C(X), 

lims∈I  = lims∈I     

=  
which entails the claimed continuity.  
        The finding to elements of P(X) that are invariant measures 

for f. This is the same as finding a fixed point for the map   
 

II. INVARIANT MEANS ON SEMIGROUPS 
        Let  S is a semigroup,   that is, a set endowed with an 
associative binary operation, and consider the (real) Banach 
space of all real-valued bounded functions on S, namely, 

(S) ={f : S → R :  ⃦f   ⃦  := sup s∈S|f(s)| < ∞}.An element f ∈ 

(S) is positive if f(s) ≥ 0 for every s ∈ S. A linear functional 

˄ :  (S) → R is positive if ˄f ≥ 0 for every positive element f 

∈  (S). We agree to denote a constant function on S by the 
value of the constant.   We now recall a result that actually holds 
for more general situations. 

         Lemma :Let ˄ ∈  (S)*, with   ⃦ ˄  ⃦ =˄1 = 1. Then ˄ is 
positive. 

        Proof: Assume not. Then there is f ∈  (S), f ≥ 0, such 
that 
˄ f = β < 0. For ε > 0 small, we have 
⃦1 – ε f   ⃦  = sup s∈S|1 – ε f(s)|≤ 1. 
Hence  
1 < 1 – ε β |1 – ε β| = |˄⎸(1 – ε f)| ≤  ⃦ 1 – ε f    ⃦≤ 1 
Leading  to a contradiction.  
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        If  t ∈ S, then we can  define the left t-translation operator  

Lt :  (S) → (S) to be 
(Ltf)(s) = f(ts), ∀ s ∈ S. 
        In an analogous manner, we can define the right t-
translation operator Rt. 
        2 .1.  Definition: A left invariant mean on S is a positive 

linear functional ˄ on  (S) satisfying the following 
conditions: 
(a) ˄1 = 1;   

(b) ˄(Lsf) = ˄f for every s ∈ S and every f ∈  (S). 
 
        When such a functional exists, S is  (left) amenable. 
         Clearly, we can give the above definition replacing left 
with right or two-sided. The distinction is relevant if S is not 
abelian. 
 
2. 2.  Example [Banach]: suppose that S = N. Then 

  (N) = . An invariant mean in this case is called a 
Banach generalized limit. The reason is that if ˄ is an invariant 
mean on N and   

x = {xn}n∈N ∈  is such that lim n→∞ xn = α ∈ R, then x ˄x =α.  
   Indeed, for any ε > 0, we can choose n0 such that 
 α -ε ≤ xn≤ α+ ε  for every n ≥ n0. Hence, if we define 

y = {yn}n∈N ∈  by 
yn = xn+n0 ,  
we have  
˄x = ˄y, 
 and 
α −ε = ˄(α −ε) ≤˄y≤ ˄(α + ε)≤α +ε 
which yields the equality ˄x =α. To prove the existence of an 

invariant mean,  one has to  consider   the subspace ℳ of  
given by  

ℳ= {x = {xn}n∈N ∈  :  lim n→∞  =  ∈ R } 
and define the linear functional ˄0 on M as ˄0x = αx. Setting for 
every 

 x ∈   

p(x) = lim sup n→1  
it is then possible, by means of the Hahn-Banach theorem, to 
extend ˄0 to a functional  ˄ defined on the whole space, in such a 
way that 

 −p(−x) ≤x≤ p(x) for every x ∈ . In particular, ˄ is 
continuous.  
A remarkable consequence of this fact is that not every 

continuous linear functional on  can be given the 
representation  

{ }n∈N ↦    
for some numerical sequence cn. Indeed, for every k ∈ N, taking 

 ek = { }n∈N,  

we have ˄ek = 0. Hence if ˄ has the above representation, all the 
cn must be zero, i.e. ˄ is the null functional, contrary to the fact 
that ˄1 = 1.   
 
        2.3.  Theorem: [Day]: Suppose that S is an abelian 
semigroup. Then S is amenable. 

proof :   Denote  K ={˄ ∈ (S)* :  ⃦ ˄   ⃦ =˄1 = 1}. 
In particular, if ˄ ∈ K then ˄  is positive. K is convex, and from 
the Banach- Alaoglu theorem is compact in the weak* topology 

of  (S)*. We define the family of linear operators  

Ts :  (S)* →  (S)*, s ∈ S, as (Ts˄)(f) = ˄(Lsf), ∀ f ∈  
(S). 
 
        First we show that Ts is continuous in the weak* topology 
for every s ∈ S. Of course, it is enough to show the continuity at 
zero. Thus let V be a neighborhood of zero of the local base for 
the weak* topology, that is,  

V ={˄ ∈  (S)* : |˄ fj | < ε j , j = 1, . . . , n} 

for some ε1, . . . , εn > 0 and f1, . . . , fn ∈ (S). Then 

 (V ) ={˄ ∈  (S)* : |(Ts˄)(f j)| < ε j , j  = 1, . . . , n} 

={˄∈  (S)* : |˄(Lsfj)| < ε j , j = 1, . . . , n} 
is an open neighborhood of zero .The second step is to prove that  
Ts  K ⊂ K. Indeed,(Ts˄)(1) = ˄(Ls1) = ˄1 = 1 
And  
  ⃦Ts  ˄  _⃦ = sup    f⃦  f    ⃦≤1 |(Ts˄)(f)| = sup  ⃦ f  ⃦ ≤1⎸˄(Lsf)| ≤ sup   ⃦ f  ⃦ 

≤1⎸˄f⎸ 
   
Since     ⃦  Lsf   ⃦≤  ⃦ f   ⃦  .Finally, for every s, t ∈ S, 
TsTt ˄ = T s (˄ₒ Lt) = ˄ₒ Lt ₒ Ls  =˄ₒ L st = ˄ₒ Lts = TtTs˄.  
Hence  there  is ˄ ∈K such that Ts ˄ =˄  for every s ∈ S, which 

means that ˄(Lsf) = ˄f for every s ∈ S and every f ∈  (S).  
 

III. ORDINARY DIFFERENTIAL EQUATIONS IN BANACH 
SPACES 

3.1. The Riemann integral:  
        Suppose that X is a Banach space,  I = [α, β]⊂R. The notion 
of Riemann integral and the related properties can be extended 
with no differences from the case of real-valued functions to X-
valued functions on I.  
 
        In particular, if f ∈ C(I,X) then f is Riemann integrable on I, 

≤  and 

=f(t) ∀t ∈ I. 
 
        Recall that a function h : I → X is differentiable at t0 ∈ I if 

the     exists in X. This limit is the 
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derivative of h at t0, and is denoted by ḣ'(t0) or    . If  t∈ 
(α, β) we recover the definition of Fr´echet differentiability. It is 
easy to see that if  
h '(t) = 0 for all t ∈[ α, β], then h(t) is constant on [α, β]. Indeed, 
for every ᴧ∈ X*, we have (ᴧ∘h(t)' =ᴧ' h(t) = 0, that implies  
ᴧ(h(t) − h(α)) = 0, and from the Hahn-Banach theorem there is 

 ᴧ ∈ X* such that ᴧ(h(t) − h(α)) =  . 
 
3.2.   The Cauchy problem : 
        Suppose that  X is  a Banach space, U ⊂ R × X, U open, 
 u0 = (t0, x0) ∈ U, f : U → X continuous. The problem is to find a 
closed interval I, with t0 belonging to the interior of I and a 
differentiable function x : I →X such that  
 

. 
                                      
        It is apparent that such x is automatically of class C1 on I. 
Also, it is readily seen that (1) is equivalent to the integral 
equation 

x(t) = x0 +  t∈I               (2) 
 
Namely, x is a solution to (1) if and only if it is a solution to (2). 
 
3.3.   Theorem :[Local solution]  
   Assume the following hypotheses: 
(a) f is continuous; 
 

(b) The inequality  

                                       ≤k(t ∀(t, ),(t, )∈U 
 
holds for some k(t) ∈ [0,∞]; 
 
 (c) k ∈ L 1((t0 − a, t0 + a)) for some a > 0; 
 

(d) There exist m ≥ 0 and  R×X(u0, s) ⊂ U such that 
 

 m, ∀ (t, x) ∈  R×X(u0, s).Then there is т0 > 0 
such that, for any т <т0, there exists a unique solution 

x∈(  to Cauchy problem (3.2) which 

=[  
 
Remark : 
        Notice first that from (b), since U is open, k is defined in a 
neighborhood of zero. If k is constant then (c)-(d) are  

automatically satisfied. Indeed, for (x, t) ∈ R×X(u0, s), we have 

  ≤  k  s + max   

                              ≤  

        Also, (d) is always true if X is finite-dimensional, for closed 
balls are compact. In both cases, setting  s0 

=sup{σ>0: R×X( )⊂U we can choose any s < s0. 
 
Proof: 

         Suppose that r = min{a, s}, and set  τ0 = min{ }. 
Select then τ < τ0, and consider the complete metric space  

Z = C(Ir,X)(x0, r) with the metric induced by the norm of 
 C(Ir ,X) (here x0 is the constant function equal to x0).  

Since T < r, if z ∈ Z then (t, z(t)) ∈  R×X(u0, r) ⊂ U  
for all t ∈ Ir .Hence, for z ∈ Z, define  
 

F(z)(t) = x0 +  t ∈ Ir . we Observe that 

sup    ≤  Sup 

⎸≤ ≤r 
  t∈Ir                                          t ∈ Ir 
 
        We conclude that F maps Z into Z. The last step is to show 
that Fn is a contraction on Z for some n ∈N. By induction on n 
we show that, for every t ∈ Ir ,  
 

  (3) 
 
For n = 1 it holds easily. So assume it is true for n − 1, n ≥ 2. 
Then, taking t > t0  and the argument for t < t0 is analogous, 
 

 
                             

=  
                       

 

                               ≤ x dy 

                ≤ [ n-

1dy] c( ) 

         = ( n  
 
There fore from(3) we get 
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≤ . 
 
        Then we show that when n is big enough Fn is a contraction. 
By means of Corollary 3.3 in paper(1),we conclude that F admits 
a unique fixed point, it  is clearly the unique solution to the 
integral equation (2) and hence to (1).  
 
        3.4.  Proposition :[Continuous dependence] The solution 
to the Cauchy problem 3.2 depends with continuity on the initial 
data. 
 
Proof: 
        By  Assuming that xj ∈ C(Ir ,X) are two solutions to (1) 
with initial data x0j (j = 1, 2). Setting x = x1 − x2 and x0 = x01 − 
x02, from (b)  then we get 

           
∀ t∈      (4) 
 
The positive function 

ψ(t) =  exp[  
 
satisfies the equation 

ψ(t) =  +⎸  ⎸    ∀t∈ (5) 
 
By the comparing  of (4) with (5), we conclude that 

 exp [ ⎸ ] ∀ t ∈Ir . (6) 

Indeed, defining ψ  = − φ, addition of (4) and (5) entails 

ψ(t) ≤ sgn(t − t0)  , ∀t ∈ Ir . 
 
we show that the above inequality implies   ψ≤ 0 on 
 [t0, t0 +ρ] for any ρ < r  , an thus on [t0, t0 +τ )  and the 
argument for  
(t0 − τ ] is the same. Choose n big enough such that 
 

 <1 ∀ j= 0,1,….n-1 
 
        To finish the proof, we use an inductive argument. Suppose 
we proved that 
  ψ≤ 0 on [t0, t0 + jρ/n] for some j ≤ n − 1, and let t* be such that 

ψ (t*) = max{ψ(t):t ∈[ . 
 
Then 

ψ (t*)  ψ (t*)  
        So if ѱ (t*) is strictly positive, we may cancel  (t*) in the 
above inequality, getting that the integral exceeds 1. Therefore  
ψ≤ 0 on [t0, t0 + (j + 1)ρ/n]. 

        Remark : The implication (4)) (6) is known as the 
Gronwall lemma, which can also be proved via differential 
techniques. 
 
3.5. Theorem :[Global solution]  
        Suppose that  U = (α, β) × X. Assume (a) and (b) of 
Theorem 3.3, and replace (c) with  

(' ) k ∈ L1 (α, β)). Then there exists a unique solution  
x ∈ C1(I,X) to the Cauchy problem 3.2, for every I ⊂ (α, β). 
 
proof  :Proceed like in the proof of Theorem 3.3, taking now 
 Z = C(I,X).When f is merely continuous and fulfills a 
compactness property, it is possible to provide an existence 
result, exploiting the Schauder- Tychonoff fixed point theorem. 
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I. INTRODUCTION 
he fixed point theorems concern maps f of a set X into itself 
that, under certain conditions, admit a fixed point, that is, a 

point x ∈ X such that f(x) = x.  Which the knowledge of the 
existence of fixed points has relevant applications in many 
branches of analysis and topology.  Then let us show for instance 
the following simple but indicative example. 
        Suppose we given a system of n  equations in n unknowns 

of the form  j(x1, . . . , xn) = 0, j = 1, . . . , n 

where the j are continuous real-valued functions of the real 

variables xj . Let hj(x1, . . . , xn) = j(x1, . . . , xn) + xj , and for 
any point  x = (x1, . . . , xn) define  h(x) = (h1(x), . . . , hn(x)). 

Assume that h has a fixed point   ∈ Rn. Then  we see that     
is a solution to the system of equations.. 
 

II. THE BANACH CONTRACTION PRINCIPLE 
 Definition  
        Suppose  that X is a metric space equipped with a distance 
d. A map f : X →X is said to be Lipschitz continuous if there is  λ 
≥ 0 such that d(f(x1), f(x))≥d λ (x1, x2), ∀ x1, x2 ∈ X. The smallest 
λ  for which the above inequality holds is the Lipschitz constant 
of  f. If  λ ≤ 1 f is said to be non-expansive, if λ < 1 f is said to be 
a contraction. 
 
2.1 Theorem [Banach]  
        Suppose that  f is a contraction on a complete metric space 

X. Then  has a unique fixed point   ∈ X. 
 
Proof:  
        if x1, x2 ∈ X are fixed points of f, then 
d(x1, x2) = d(f(x1), f(x2)) ≤ λ  d(x1, x2) 
        which imply x1 = x2. Choose now any x0 ∈ X, and define 
the iterate sequence x n+1 = f(xn). By induction on n, 
d(x n+1, xn) ≤ λ n d(f(x0), x0). 
    if n ∈ N and m ≥ 1,  
  d(xn+m, xn) ≤  d(x n+m, xn+m− 1 ) + · · · + d(x n+1, x) 
                    ≤ (λ n+m + · · · + λn) d(f(x0), x0)        (1) 

xn limit . Hence xn is a Cauchy sequence, and admits a 

limit  ∈ X, for X is complete. Since f is continuous,  then we 

have f( ) = limn f(xn) = limn x n+1 = .  

Remark:  
     Let m →∞  in (1) we find the relation 

d(xn, ) ≤  d(f(x0), x0)  which provides a control on the 

convergence rate of xn  to the fixed point . The completeness of 
X plays here a crucial role. Indeed, contractions on incomplete 
metric spaces may fail to have fixed points. 
 
(2.2)Example : 
        Suppose that  X = (0, 1] with the usual distance. Define  
 f : X → X  as f(x) = x/2. 
 
(2.3) Corollary 
        Let X be  a complete metric space and Y be a topological 
space. Let f : X ×Y → X is a continuous function. Assume that f 
is a contraction on X uniformly in Y , that is, 
 
d(f(x1, y), f(x2, y))  ≤ λ d(x1, x2), ∀ x1, x2 ∈ X, ∀ y ∈ Y 
for some λ < 1. Then, for every fixed y ∈ Y , the map  
 
x ↦ f(x, y) has a unique fixed point 𝝋(y). Moreover, the function 
y ↦ 𝝋(y) is continuous from Y to X. Notice that  
 
if f : X × Y →X is continuous on Y and is a  contraction on X 
uniformly in Y , then f is in fact continuous on X × Y . 
 
Proof:   
        In light of Theorem 1.3, we only have to prove the 
continuity of 𝝋. For y, y0 ∈ Y , we have 
d(𝝋(y), 𝝋(y0)) = d(f(𝝋(y), y), f(𝝋(y0), y0)) 
≤ d(f(𝝋 (y), y), f(𝝋(y0), y)) + d(f(𝝋(y0), y), f(𝝋(y0), y0)) 
≤ λ d(𝝋(y), 𝝋(y0)) + d(f(𝝋(y0), y), f(𝝋(y0), y0)) 
which implies 

d(𝝋(y),𝝋(y0)) ≤  d(f𝝋(y0), y), f(𝝋(y0), y0)). 
 
        Since the above right-hand side goes to zero as y → y0, we 
have L >0 the desired continuity.  
 
Remark  
        If in addition Y is a metric space and f is Lipschitz 
continuous in Y , uniformly with respect to X, with Lipschitz 
constant L ≥ 0, then the function y ↦ 𝝋(y) is Lipschitz 
continuous with Lipschitz constant less than or equal to 
L /(1 − λ).Theorem 2.1 gives a sufficient condition for f in order 
to have a unique fixed point. 
(2.4)Example 
      Consider the map 

T 
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g(x) =   
 
mapping [0, 1] onto itself. Then g is not even continuous, but it 
has a unique fixed point (x = 1/2). The next corollary takes into 
account the above situation, and provides existence and 
uniqueness of a fixed point under more general conditions. 
 
(2.5)Definition:  
        For f : X → X and n ∈ N, we denote by f n the nth -iterate of f, 
namely, f ◦, · · ·◦ f   n-times (f 0 is the identity map). 
(2.6) Corollary : 
        Suppose that X is a complete metric space and let f : X → X. 
If f n is a contraction, for some n ≥ 1, then f has a unique fixed 

point  X. 
 
proof : 

        Let  be the unique fixed point of   f n, given by Theorem 

1.3. Then  fn(f( )) = f(f n( )) = f( ), which implies f( ) = . 
Since a fixed point of f is  clearly a fixed point of f n, we have 
uniqueness as well. Notice that in the example g2(x) ≡1/2. 
 

III. FURTHER EXTENSIONS OF THE CONTRACTION PRINCIPLE 
        There is in the literature a great number of generalizations 
of Theorem 2.1  Here we point out some results.  
 
        Theorem [Boyd-Wong] :Let X be a complete metric space, 
and 
 let f : X→ X. Assume there exists a right-continuous function 
𝝋 : [0,1) → [0,1) such that 𝝋 (r) < r if r > 0, and 
d(f(x1), f(x2)) <𝝋(d(x1, x2)), ∀ x1, x2 ∈ X. Then f has a unique 

fixed point  ∈ X. Moreover, for any x0 ∈ X the sequence f n(x0) 

converges to . Clearly, Theorem 2.1 is a particular case of this 
result, for 𝝋(r) = λ r.  
 
Proof:  
        If x1, x2 ∈ X are fixed points of f, then  
        d(x1, x2) = d(f(x1), f(x2)) < 𝝋(d(x1, x2))  fixed point 
theorems 
so x1 = x2. To prove the existence, fix any x0 ∈ X, and define the 
iterate sequence x n+1 = f(xn). We show that xε is a Cauchy 
sequence, and the desired conclusion follows arguing like in the 
proof of Theorem 2.1. For n ≥1, define the positive sequence 
an = d(xn, x n−1). It is clear that  a n +1 <𝟁 (an) < an; therefore an 
converges monotonically to some a ≥ 0.  From the right-
continuity of 𝟁, we get a ≤ 𝟁(a), which entails a = 0. If xn is not 
a Cauchy sequence, there is ε > 0 and integers mk ≥ nk ≥ k for 
every k ≥ 1 such that  

        dk := d(xmk , xnk) ≥ε,  ∀ k ≥ 1.In addition, upon choosing the 
smallest possible mk, we may assume that  d(x mk−1 , x nk) < ε  for 
k big enough (here we use the fact that  
an → 0). Therefore, for k big enough,  
ε ≤ dk ≤ d(xmk , x mk−1) + d(x mk−1 , xnk) < a mk + ε 
implying that dk → ε from above as k → ∞. Moreover, 
dk

 < d k+1 + a mk+1 + a nk+1 ≤ φ(dk) + a mk+1 + a nk+1 
and taking the limit as k → ∞ we obtain the relation ε≤φ(ε), 
which has to  be false since ε > 0.  
 
(3.1)Theorem [Caristi] : 
        Let X be a complete metric space, and let f : X →X. 
Assume there exists a lower semicontinuous function   
        𝟁 : X → [0,1) such that d(x, f(x)) ≤𝟁  (x) − 𝟁 (f(x)), ∀ x ∈ 
X. Then f has (at least) a fixed point in X. Again, Theorem 2.1 is 
a particular case, obtained for  𝟁(x) = d(x, f(x)) /(1−λ). Notice 
that f need not be continuous.  
 
Proof: 
        We introduce a partial ordering on X, setting x ≤y if and 
only if d(x, y) ≤𝟁 (x) − 𝟁 (y). Let ;𝟇 ≠ X0 ⊂ X be totally 
ordered, and consider a sequence  xn ∈ X0 such that  𝟁 (xn) is 
decreasing to α := inf{𝟁 (x) : x ∈ X0}. If n ∈ N and m ≥ 1,  

d(x n+m, xn) ≤ ,  

(x n+I - 𝟁 (xi) , 𝟁 (x n+i+1)    
            = 𝟁 (x n) − 𝟁 (x n+m). 
 
        Hence x n is a Cauchy sequence, and admits a limit xn ∈ X, 
for X is complete. Since   can only jump downwards (being 
lower semicontinuous), we also have 𝟁 (x*) = α. If x ∈ X0 and  
d(x, x*) > 0, then it must be x ⪯ xn for large n. Indeed,  
limn  𝟁(xn) = 𝟁 (x*) ≤ 𝟁 (x). We conclude that x* is an upper 
bound for X0, and by the Zorn lemma there exists a maximal 

element . On the other hand  ⪯ f( ), thus the maximality of 

 forces the equality  = f( ). If we assume the continuity of f, 
we obtain a slightly stronger result, even relaxing the continuity 
hypothesis on  𝟁. 
 
(3.2)Theorem:  
        Let X be a complete metric space, and let f : X → X be a 
continuous map. Assume there exists a function   : X → [0,∞) 
such that d(x, f(x)) ≤𝟁 (x) − 𝟁 (f(x)), ∀ x ∈ X. 
 
        Then f has a fixed point in X. Moreover, for any x0 ∈ X the 
sequence f n(x0) converges to a fixed point of f. 
Proof : 
        Let x0 ∈X. Due the above condition, the sequence  
𝟁 (f n(x0)) is decreasing, and thus convergent. Reasoning as in 
the proof of the Caristi theorem, we get that f n(x0) admits 

 a limit  ∈ X, for X is complete. The continuity of f  then 

entails f( ) = limn f(f n(x0)) = . We conclude with the 
following extension of Theorem 1.3, that we state without proof. 
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(3,3)Theorem [ iri ] :  
        Let X be a complete metric space, and let f : X → X be such 
        That d(f(x1), f(x2)) ≤λ max {d(x1, x2), d(x1, f(x1)), d(x2, 
f(x2)), d(x1, f(x2)), d(x2, f(x1)) } 
for some λ < 1 and every x1, x2 ∈ X. Then f has a unique fixed 

point  ∈ X. Moreover, d(f n(x0), ) = O(λn) for any x0 ∈ X. 
Also in this case f need not be continuous. However, it is easy to 
check that it is continuous at the fixed point. The function g of 
the former example fulfills the hypotheses of the theorem  
with λ = 2/3. 
 

IV. WEAK CONTRACTIONS 
        We now dwell on the case of maps on a metric space 
which are contractive without being contractions. 
(4.1)Definition : 
        Let X be a metric space with a distance d. A map f : X → X 
is a weak contraction if 
d(f(x1), f(x2)) < d(x1, x2), ∀ x1 ≠ x2 ∈ X. 
        Being a weak contraction is not in general a sufficient 
condition for f in order to have a fixed point, as it is shown in the 
following simple example. 
 
(4.2)Example: 
        Consider the complete metric space X = [1,+∞), and let f : X 
→ X  be defined as f(x) = x+1/x. It is easy to see that f is a weak 
contraction with no fixed points. Nonetheless, the condition turns 
out to be sufficient when X is compact. 
 
(4.3)Theorem : 
        Let f be a weak contraction on a compact metric space X. 

Then f has a unique fixed point  ∈ X. Moreover, for any  

x0 ∈ X the sequence f n(x0) converges to . 
 
Proof: 
        The uniqueness argument goes exactly as in the proof of 
Theorem 2.1. From the compactness of X, the continuous 

function x ↦d(x, f(x)) attains its minimum at some  ∈ X. If 

≠ f( ), we get 

         d( , f( )) = min x∈Xd(x, f(x)) ≤ d(f( ), f(f( ))) < d( , 

f( )) 

        which is impossible. Thus  is the unique fixed point of f 

(and so of fn for all n ≥ 2). Let now x0 ≠  be given, and define 

 dn = d(fn(x0), ). Observe that   

d n+1 = d(f n+1 (x0), f( )) < d(fn(x0), ) = dn. 
 

        Hence dn is strictly decreasing, and admits a limit r ≥ 0. Let 

now f (x0) be a subsequence of fn(x0) converging to some  z 

∈ X. Then r = d(z, ) = lim k→∞dnk = lim k→∞  

          = lim k→∞ d(f(fn
k(x0)), ) = d(f(z), ). But if z ≠ , then 

d(f(z), ) = d(f(z), f( )) < d(z, ). Therefore any convergent 

subsequence of fn(x0) has limit , which, along with the 

compactness of X, implies that fn(x0) converges to . Obviously, 

we can relax the compactness of X by requiring that be 
compact (just applying the theorem on the restriction of f on 

Arguing like in Corollary 2.3 , it is also immediate to 
prove the following 
 
(4.4)Corollary:  
        Suppose that  X is a compact metric space and let f : X →X. 
If fn is a weak contraction, for some n ≥ 1, then f has a unique 

fixed point  ∈ X. 
 
(4.5) A converse to the contraction principle : 
        Assume we are given a set X and a map f : X →X. We are 
interested to find a metric d on X such that (X, d) is a complete 
metric space and f is a contraction on X. Clearly, in light of 
Theorem 2.1,a necessary condition is that each iterate fn has a 
unique fixed point. Surprisingly enough, the condition turns out 
to be sufficient as well. sequences of maps and fixed points . 
 
(4.6)Theorem [Bessaga] : 
        Suppose that X is an arbitrary set, and let f : X → X be a 

map such that fn has a unique fixed point  ∈ X for every n ≥ 1. 
Then for every ε ∈ (0, 1), there is a metric d = dε on X that 
makes X a complete metric space, and f is a contraction on X 
with Lipschitz constant equal to ε. 
 
proof :   
        suppose ε ∈ (0, 1) and  let Z be the subset of X consisting of 

all elements z such that fn(z) =  for some n ∈N. We define the 
following equivalence relation on X \ Z: we say that x~ y if and 
only if f n(x) = f m(y) for some n,m ∈ N. Notice that if  
f n(x) = f m(y) and f n͂(x) = f m'(y) then f n+m' (x) = f m+n'(x). 
         
        But since x ≠ Z, this yields n + m' = m + n', that is,  
 n − m = n' − m'. At this point, by means of the axiom of choice, 
we select an element from each equivalence class. We now 

proceed defining the distance of  from a generic x ∈X by 

setting d( , ) = 0, d(x, ) = ε-n if  x ∈ Z with x ≠ , where 

 n = min{m ∈ N : fm(x) = }, and  d(x, ) = ε n−m if x ≠ Z, where 

n,m ∈ N are such that  f n(ˆx) = f m(x), ˆ  being the selected 
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representative of the equivalence class [x]. The definition is 
unambiguous, due to the above discussion. Finally ,for any 
 x, y ∈ X, we set d(x, y) 

=   
 
        It is straightforward to verify that d is a metric. To see that d 
is complete, observe that the only Cauchy sequences which do 

not converge to  are ultimately constant. We are left to show 
that f is a contraction with Lipschitz constant equal to ε. Let x ∈ 
X,  
 
x ≠ x. If x ∈ Z we have 

d(f(x), f( )) = d(f(x), ) ≤ ε−n =ε ε−(n+1) = εd(x, ). 
 
If x ≠ Z we have 

d(f(x), f( )) = d(f(x), ) = ε n−m - εε n−(m+1) = εd(x, ) 
 
since x ~ f(x). The thesis follows directly from the definition of 
the distance.  
 

V. SEQUENCES OF MAPS AND FIXED POINTS 
        Suppose that (X, d) be a complete metric space. We consider 
the problem of convergence of fixed points for a sequence of  
fn : X → X. Corollary 2.3 will be implicitly used in the 
statements of the next two theorems. 
 
(5.1) Theorem  
        Assume that each fn has at least a fixed point xn = fn(xn). 
Let 
f : X → X be a uniformly continuous map such that fm is a 
contraction for some m ≥ 1. If   fn converges uniformly to f, then 

xn converges to  = f( ). 
 
Proof:  We  assume that f is a contraction (i.e., m = 1).  
        Let λ < 1 be the Lipschitz constant of f. Given ε > 0, choose 
 n0 = n0(ε) such that d(fn(x), f(x)) <ε(1-λ)Then, for n ≥ n0, 

d(xn, ) = d(fn(xn), f )) 

≤ d(fn(xn), f(xn)) + d(f(xn), f( )) 

 ≤ ε(1 − λ) + λd(xn, ). 
 

Therefore d(xn , )≤ε, which proves the convergence. 
        To prove the general case  we observe that if 
d(f m(x), f m(y)) ≤λ md(x, y) for some λ < 1, we can define a new 
metric d0 on X equivalent to d by letting 
 

d0(x, y) =   
 

        Moreover, since f is uniformly continuous, fn converges 
uniformly to f  also with respect to d0. Finally, f is a contraction 
with respect to d0. 

d0(f(x), f(y)) =  

=λ  d( f k(x), f k(y)) +  d(fm(x), 

 f m(y))≤ d(   f k(x), f k(y)) = λd0(x, y). 
 
        So the problem is reduced to the previous case m = 1.The 
next result refers to a special class of complete metric spaces. 
 
(5.2 )Theorem:  
        Suppose that  X is locally compact. Assume that for each n 

∈ N there is m n ≥ 1 such that  is a contraction. Suppose 
that  
  f : X → X be a map such that fm is a contraction for some  m ≥1 

equicontinuous family, then xn = f n(xn) converges  to  = f( ). 
 
Proof: 
        Suppose trhat  ε = 0 is sufficiently small such that 

K( , ε) := {x ∈ X : d(x, )≤ ε ⊂ X is compact. As a byproduct 

of the Ascoli theorem, fn converges to f uniformly on K( ,ε), 
since it is equicontinuous and pointwise convergent. Let 
 N0 = n0(ε) such that d(f m n (x),  f m(x)) ≤ ε(1 − λ), ∀ n ≥ n0,  

∀ x ∈ K( , ε)  fixed points of non-expansive maps  where λ< 1 is 

the Lipschitz constant of f m. Then, for n≥ n0 and  x ∈ K( , ε) we 

have    d( f m n (x), ) = d(  f mn (x), f m( )) 

≤ d(f mn (x), f m(x)) + d(f m(x),  f m( ))  

≤ ε(1 − λ_) + λd(x, )≤ ε. 

Hence (K( , ε))⊂ K( , ε ) for all n≥ n0. Since the maps 

are contractions, it follows that, for n≥ n0, the fixed points 

xn of fn belong to K , ε),that is, d(xn, ) ≤ ε. 
 

VI. FIXED POINTS OF NON-EXPANSIVE MAPS 
        Suppose that X  is a Banach space, C ⊂ X nonvoid, closed, 
bounded and convex, and then  f : C →C be a non-expansive 
map. The problem is whether f admits a fixed point in C. The 
answer, is false ,in general. 
 
(6.1)Example:  
      Suppose that X = c0 with the supremum norm.  

Letting C = X(0, 1), the map f : C → C defined by 
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 f(x) = (1, x0, x1, . . .), for x = (x0, x1, x2, . . .) ∈ C is non-
expansive but clearly admits no fixed points in C. Things are 
quite different in uniformly convex Banach spaces. 
(6.2 )Theorem [Browder-Kirk]:  
        Suppose that X is a uniformly convex Banach space and 
C ⊂ X be nonvoid, closed, bounded and convex. If f : C → C is a 
non-expansive map, then f has a fixed point in C. In the 
particular case when X is a Hilbert space . 
 
Proof: 
        Suppose that x*∈ C is a fixed point, and consider a 
sequence  
rn

 ∈ (0, 1) converging to 1. For each n ∈ N, define a  map 
 fn : C → C as fn(x) = rn(x) + (1 − rn)x* .Notice that fn is a 
contractions on C, hence there is a unique  xn ∈ C such that fn(xn) 
= xn. Since C is weakly compact, xn has a subsequence (still 

denoted by xn) weakly convergent to some  ∈ C. We shall 

prove that  is a fixed point of f.     Notice first that  

lim n →∞
2 − 2 = 

2 

 
Since f is non-expansive we have 

                           ≤ +  
                     

=  
 
But rn →1 as n →∞ and C is bounded, then  we conclude that 
 

Limn→∞      sup 2- ≤ 0 , 

   which yields that  the equality f( ) = . 
 
(6.3)Proposition:  
        In Theorem 3.1, the set F of fixed points of f is closed and 
convex. 
 
proof : 
        The first assertion is trivial. Assume then x0, x1 ∈ F, with x0 
≠ x1, and denote xt = (1 − t)x0 + tx1, with t ∈ (0, 1). We have 

 =  

≤  +  

=  

≤ =(1-t)  
 
that imply the equalities 

=t  

= (1 − t) . 
 

        The proof is completed if we show that f(xt) = (1−t)x0+tx1. 
This follows from a general fact about uniform convexity.  
 

VII. INTEGRAL EQUATIONS 

        Let a, b ∈ R with a < b. Let (x, y)  K(x,y) be a 
measurable function on {a < x < b; a < y< b}. 
 
7.1 .Theorem. 

        Suppose that  
 

and  ∈ L2([a, b]). Then the integral equation 

f(x) = g(x) + μ  

has a unique solution for ⎸μ⎸ ≤  
 
Proof: We claim that the function h defined by 

h(x) := g(x) +𝜇  
 
where f ∈ L2([a, b]), lies in L∈([a; b]). By linearity, the triangle 
inequality, and our hypothesis that g ∈ L∈([a, b]), 
 
we only need to show that  
 

𝛹(x):= L2([a, b]). By Fubini's 

theorem and H lder's inequality, 

≤(

 

dy)dx 
 
=(

 
        Define a mapping T : L2([a, b]) → L2([a, b]) by Tf := h, 
where the metric d is the standard L2 metric. For 

f1; f2 ∈ L2([a; b]), we have by H lder's inequality that 
d(Tf1; Tf2) = ⎸𝜇  ⎸(  
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≤⎸𝜇  ⎸( 

 

≤⎸μ⎸  d( ) 

If ⎸μ⎸< , then the preceding 
estimate shows that T is a contraction mapping.  
 

VIII. MATRIX EQUATIONS 
        Consider system of linear algebraic equations given by the 
matrix problem Ax = b, where 
 

A =  

=(  
 
We can re-write this system of equations as 
x1 = (1 − a11)x1 − a12x2 − ⋯ − a1nxn + b1 
x2 = −a21x1 + (1 − a22)x2 − ⋯−a2nxn + b2 
⋮                                                           ⋮ 
xn = −an1x1 − an2x2 − ⋯ + (1 − ann)xn + bn 
 
        For 1 ≤ I, j≤ n, set aij := −aij +δ ij , where δij is the 
Kronecker delta function. We can write the above system 
of equations as 
 

xi =      ∀i=1,….,n 
 
        We can  see that the matrix problem Ax = b is equivalent to 
the matrix problem x− Ax + b = x.  Then We define a map 
T : Rn → Rn, T(x) := x − Ax + b 
 
        Thus finding solutions of the matrix problem Ax = b is 
equivalent to finding fixed points of the map T. Observe 
that, for x xi ∈ Rn, 
 
        Tx – Tx' = (x − Ax + b) − (x' – Ax' + b) 
 = (x – x') − (Ax – Ax') = (x – x') − A(x – x' ) = (I − A)(x – x') 
 
        We  claim that Ax = b has a unique solution if 

 
 

        We define a metric d on Rn by 

 d(y− y') = sup 1≤i≤n ⎸ Then  
 
d(Tx; Tx') = 

sup1≤i≤n⎸ sup1≤i≤n ⎸

 

=sup1≤i≤n( )(sup1≤i≤n⎸x− ) 

=d  sup 1≤i≤n  

≤kd(x− ). 
 
Which shows  that T is a contraction mapping.  
 

IX. PICARD-LINDE F THEOREM 
9.1Theorem: Let A ={(x, 

y)∈  
 
 and let f : A → R be Lipschitz continuous in the second variable. 
Let (x0; y0) ∈ A∘. Then the ordinary differential equation 

= f(x, y) 
has a unique solution y = g(x) satisfying g(x0) = y0 defined on an 
interval [x0 −ϵ, x0 +ϵ], for some ϵ > 0. 
 
        Proof:. By the fundamental theorem of calculus, solving the 
ODE in the statement of the theorem is equivalent 
to finding a unique solution to the integral equation 

g(x) = g(x0) +  
 
Let q > 0 be a constant such that  
        ⎸f(x, y1) ≤ f(x, y2)⎸≤ q ⎸y1 − y2 ⎸ for all (x, y1); (x, y2) ∈ 
A. Since A ⊂ R2 is compact and f is continuous, f is bounded 
some constant M > 0 on A. Choose ϵ > 0 such that ϵ < q−1, and let 
B 

:={(x,y)∈ : −ϵ≤x≤ ,

 
  
        Note that B ⊂ A. Let X be the subset of (C([x0 −ϵ; x0 +ϵ]); 

d), with d(.,.) = ∥. _. , of functions g satisfying 
d(g, g(x0)) ≤ Mϵ. It is evident from limit properties that (X, d) is 

a closed subspace. Set h := y0+ . 
 
We observe that 
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d(h, y0) = sup x∈[ -

ϵ_; ⎸ +  

sup

 
        Hence, h ∈ X. Define a mapping  T : X →X by Tg := h. We 
claim that T is a contraction mapping. Indeed, for g1, g2 ∈ X, we 
have that 

d(Tg1; Tg2) = sup x∈[ -ϵ_; g1(t)) dt-

y0+ (t,g2(t)dt 

≤ sup x∈[ -ϵ_; g1(t))−f(t, g2(t))⎸ dt 
 

≤ sup x∈[ -ϵ_; g(t))− g2(t))⎸ dt 

≤d(g1, g2)  

= d( ) 
 
where 0 ≤ k ≤1 by our choice of ϵ. We conclude that T is a 
contraction mapping. 
 
        More of applications follows on the next paper. 
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    Abstract- Groundwater level is an indicator of groundwater 
availability ,groundwater flow and the physical characteristics 
of the groundwater system. Management of water resources 
requires input from hydrological studies. This is mainly in the 
form of estimation of the magnitude of a hydrological 
parameters. The  factors  that  influence  and  control  the 
groundwater  level fluctuation  were determined  to  develop  a  
forecasting model  and  examine  its potential  in  predicting 
groundwater level. Models for prediction  of  water  table  
depth  were developed  based  on  Artificial Neural  
Networks(ANN) with different combinations of hydrological 
parameters. The best combination was confirmed with factor 
analysis. The input parameters for groundwater level 
forecasting were derived using Time Series Analysis 
(TSA).Mamom river basin in Trivandrum district was chosen 
as the study area as its groundwater resources have been used 
as the main source for drinking and agricultural purposes.  
 

Index Terms- Artificial neural network, groundwater level, 
factor analysis, time series analysis, model tree 
 
     

I. INTRODUCTION 
roundwater is the major source of drinking water in both 
urban and rural India. Besides, it is an important source of 

water for the agricultural and the industrial sector. Groundwater 
level is an indicator of groundwater availability, groundwater 
flow, and the physical characteristics of an aquifer or 
groundwater system[5]. Due to increased population and 
decreased groundwater recharge, the demand  increases and it 
may  not  be  feasible  to  check  the  draft  of  groundwater 
resources. The only available  option is to  increase  the  
recharge rate  to  the  aquifer  by  suitable  means. Therefore it is  
necessary  to quantify  the  present  rate  of  groundwater  
recharge, monitor the change in water table depth and then 
predict the  future  trend  of  water  table  depth  before  any  
intervention. Any phenomenon, which produces pressure change 
within an aquifer, results into the change of ground water 
level[2]. These changes in ground water level can be a result of 
changes in storage, amount of discharge and recharge, variation 
of stream stages and evaporation. Where a stream channel is in  

 
indirect contact with an unconfined aquifer, the stream may 
recharge the ground water, or receive discharge from the ground 
water[3].  The general consideration is that due to any reason if 
the aquifer pressure rises above the atmospheric pressure an up 
leveling in ground water level results and vice versa[6]. ANN is 
the most popular tool for groundwater prediction. In the present 
study, factor analysis was introduced to identify the factors that 
have maximum influence on the groundwater level of the area 
and time series analysis to forecast the influencing factors prior 
to ANN prediction. 

Many studies have been conducted in the area of predicting 
groundwater level. Out of the various methods available, ANN 
is a very useful tool for predicting groundwater level. ANN is 
specifically used when a number of data are available. 
Riccardo Taormina , (2012) [4] developed an application of 
Feed Forward Neural networks (FFNs) for long period 
simulations of hourly groundwater levels in a coastal 
unconfined aquifer situated in the Lagoon of Venice, Italy. 
After initializing the model with groundwater elevations 
observed at a given time, the developed FFN should be able to 
reproduce water level variations using only the external input 
variables, which have been identified as rainfall and 
evapotranspiration. To achieve this purpose, the models were 
first calibrated on a training dataset to perform 1-h ahead 
predictions of future groundwater levels using past observed 
groundwater levels and external inputs. Simulations were then 
produced on another data set by iteratively feeding back the 
predicted groundwater levels, along with real external data. 
The results showed that the developed FFN can accurately 
reproduce groundwater depths of the shallow aquifer for 
several months. Ahmad and Ali (2008) [2] analysed the 
capability of two ANN models to predict the urban 
groundwater level using different sets of available input data, 
and then compared the results of these two models. A multi-
input-single-output network has been trained using Levenberg-
Marquardt algorithm. The aforementioned models are 
evaluated using three statistical performance criteria namely 
mean square error (MSE), root mean squared error (RMSE), 
and efficiency (R2). The results showed the importance of input 
data selection and its effect on prediction accuracy. Also, this 
study confirmed that ANN models are capable in predicting the 
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groundwater level even in complicated urban water cycles 
using common hydrological data.  

Most of the researches used ANN alone to predict 
groundwater level. But the present study incorporated   factor 
analysis along with time series forecasting to increase the 
accuracy and usefulness of prediction. 

 
 

II. STUDY AREA 
The study area is located in the Mamom river basin which 

lies between longitude 8° 35' 36.06 '' N to 8° 40' 42.96''  N and 
latitude 76° 51' 1.14''  E to 76° 49' 27.66''  E and with a basin 
area of 114 km2. Fig 1 shows the study area with 11 
observation well locations. As per the data obtained from State 
Groundwater Department (SGWD) Kerala, (2009), the area 
receives an yearly rainfall of 2200-2070 mm. Major portion of 
the rain is received during the southwest monsoon period (May 
to November), which accounts for about 87% of annual 
rainfall.  

 

Fig 1: Well locations in study area  

 

III. METHODOLOGY 

The methodology of this research can be divided into four 
phases; Field Survey, Factor analysis, Time series analysis and 
Prediction of groundwater level using ANN. 

A. Field survey 

  Field survey was carried out to establish the observation well 
locations suitable for the study area. The wells were selected in 
such a way that areas of different elevations are suitably 
covered. The spatial locations were identified by conducting 
GPS (Global positioning system) survey. The groundwater level 
was recorded periodically. 

 

 

B. Factor analysis 

In factor analysis the correlation between input parameters 
Potential evapotranspiration (PET), temperature, humidity and 
rainfall were analysed using Statistical Package for Social 
Sciences (SPSS) for monsoon and non monsoon season. Any 
factor having component value less than 0.5 was extracted as it 
is less significant for the input combination. 

C. Time series analysis (TSA) 

In this phase the input parameters required for the prediction 
of groundwater level were forecasted. The values were 
forecasted based on previously observed data. In this study, time 
series analysis based on moving average method was adopted. 

D. Prediction using ANN 

ANN is an information processing paradigm inspired by 
biological nervous systems, such as our brain.  It consists of 
large number of highly interconnected processing elements, 
called neurons, working together[1].  An ANN  consists  of  
input,  hidden  and  output  layers as shown in Fig 2 and each  
layer  includes  an  array  of  processing  elements. A Neural 
network is characterized by its architecture that represents the 
pattern of connection between nodes, its method of determining 
the connection weights, and the activation function[4]. The 
learning, training, performance and transfer functions used in 
this study are LEARNGDM, TRAINSCG, MSE AND 
TRANSIG respectively. 

 

 

Fig 2: Typical architecture of ANN 

ANN models were developed using different sets of 
combinations of the input parameters and the best combination 
model was selected based on the performance parameters. Best 
models obtained for monsoon and non monsoon season were 
fixed and TSA forecasted inputs were used for predicting 
groundwater level.  
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IV. RESULTS AND DISCUSSION 

A. Factor analysis 

The components derived from the factor analysis for monsoon 
season is shown in Table 1.Temperature is having a component 
value of 0.096 and it cannot be used as an input parameter for 
monsoon season. 

Table 1: Factor analysis for monsoon season 

Factors 
Component 

1 2 

Rainfall 0.589 0.326 

Temperature 0.096 0.946 

PET 0.898 0.276 

Humidity 0.938 0.156 

 

 

Table 2: Factor analysis for non monsoon season 

Factors 
Component 

1 

Rainfall 0.686 

Temperature 0.509 

PET 0.961 

Humidity 0.810 

 

   The component matrix of factor analysis for non monsoon 
season is shown in Table 2. All input factors were having 
factor value greater than 0.5. showing their influence on the 
output parameter, groundwater level. Therefore, based on the 
factor analysis, for monsoon season, rainfall, PET and 

humidity were selected as the major influencing parameters 
whereas for non monsoon season, rainfall, PET, humidity and 
temperature were selected.  
 
 
 
  
B. Performance of ANN models  

The best performances of the network during monsoon and 
non monsoon period are shown in Table 3 and Table 4. From 
this, it is inferred that the model gives the best performance 
when rainfall, humidity and PET are given as input parameters 
during monsoon season. During non monsoon season, best 
performance is obtained when temperature is added to the input 
parameters, which indicates the influence of temperature on the 
groundwater level during non monsoon period. 

Table 3: Best performance of ANN models (Monsoon) 

 

 

 

 

 

 

 

 

         Table 4: Best performance of ANN model(Non monsoon) 
 

By analyzing the values in tables 3 and 4 it can be found that 
a slight reduction in coefficient of correlation is seen for 
OW28. The altitudes of TW36 and OW14 are  14.8m and 
15.3m respectively with respect to mean sea level, whereas 
altitude of OW28 is 32.5m with respect to mean sea level. This  
higher elevation may be the reason for the reduction in 
correlation. 

 

 

C. Prediction of groundwater level using ANN 

The TSA forecasted input parameters rainfall, PET, 
temperature and humidity were used as inputs in ANN to 
predict groundwater level up to 2016. The forecasted data was 

        

     
      

     
      

     
      

Sl 
No. Well No. Inputs Architecture R2 

1 TW 36 
Rainfall, 

PET, 
Humidity 

3 -15 -1 0.81 

2 OW 14 
Rainfall, 

PET, 
Humidity 

3 -15 -1 0.84 

3 OW 28 
Rainfall, 

PET, 
Humidity 

3 -15 -1 0.72 

Sl No. Well No. Inputs Architecture  R2 

1 TW 36 

Rainfall, 
Temperature, 

PET, 
Humidity 

4 -15 -1  0.74 

2 OW 14 

Rainfall, 
Temperature, 

PET, 
Humidity 

4 -15 -1  0.74 

3 OW 28 

Rainfall, 
Temperature, 

PET, 
Humidity 

4 -5 -1  0.64 
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compared with the observed data of all the three observation 
wells.  

 
Fig 3: Open well 14, observed V/S predicted graph (monsoon) 

 

 
Fig 4: Tube well 36, observed V/S predicted graph (monsoon) 

     

 
Fig 5: Open well 28, observed V/S predicted graph (monsoon) 

 

 
Fig 6: Open well 14, observed V/S predicted graph (non-
monsoon) 

 
Fig 7: Tube well 36, observed V/S predicted graph (non-

monsoon) 

 

 
Fig 8: Open well 28, observed V/S predicted graph (non-

monsoon) 

 The relation connecting observed and predicted values for 
the three observation wells during monsoon and non monsoon 
seasons is shown in figures 3 to 8. Observing these graphs, it 
can be inferred that up to June 2015 the observed and predicted 
values of groundwater level show same trend for all the 
observation wells.  

 

V. CONCLUSION 

  Ground water plays a major role in meeting the demands of 
water for various sectors. The ever increasing demand for 
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ground water to satisfy the needs of a huge population has 
resulted in severe stress on the limited resources available, 
leading to progressive decline of water levels. Design of 
architecture of ANN, a robust tool in water resource modelling 
and forecasting was carried out to simulate the trend of 
groundwater level and its prediction. Factor analysis was 
carried out using SPSS to identify the optimum combination of 
input parameters. ANN models were also developed using 
different sets of combinations of the input parameters and the 
best combination was selected based on the performance 
parameters. Factor analysis and ANN gave same set of input 
combinations for groundwater level forecasting during 
monsoon and non monsoon season. Since the trend of variation 
of groundwater level is same for predicted and observed cases, 
this model can be used for predicting groundwater level of 
Mamom river basin. 
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Abstract- In order to advance in the  firing  angle control of  thyristors  in the single phase fully controlled bridge rectifiers through the 
actual technology this paper presents a method of  obtaining  a regulated dc voltage through digital control. This lineal dc voltage is 
obtained through the control of phase angle of thyristors with a PIC microcontroller of  low gamma. The algorithm control is 
programmed in C language and the results are verified for different types of load. 
 
    Index Terms- C language , fully controlled bridge rectifier ,Microcontroller, Phase Angle.  
 

I. INTRODUCTION 

 
he firing control  of thyristors for single phase fully controlled rectifiers is based mainly in two strategies of control, the first is 
cosine control and the second is  the already meet ramp type control these strategies are explained in [1]. 

These forms of firing are implemented through an ample circuitry which occupy large space in electronics targets besides possess a 
high cost. In order to contribute in the improvement of firing control of thyristors, this paper presents  a strategy of digital control to 
control  the firing phase angle of  thyristors in single phase fully controlled bridge rectifiers implemented through a PIC 
microcontroller. 
 
 

II. PROPOSED DIGITAL CONTROL  

 
Digital control proposed and implemented in this research work consists in the activation adequate of thyristors in single phase fully 
controlled rectifiers  through an algorithm based in the logic necessary to achieve a correct performance of converter. Figure 1 shows 
the block diagram of control circuit. Microcontroller is used to control one to one the phase angles of  thyristors, to read an external 
interruption from zero crossing detector circuit and too is used to read a analog  signal proportioned for  a potentiometer which will be 
read for the microcontroller and according to this reading  will be obtained a phase angle determined. 
 

                   AC                                                                                         Converter 

                             Load 

 

 

 

 

 

Fig. 1 Basic diagram of firing control circuit 

 

 

T 

 

Isolation & 
synchronizacion  stage 
 

PIC microcontroller 
 

Amplification  of 
pulse & isolation  
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III. SOFTWARE AND HARDWARE  

 
A. Microcontroller  
 
Microcontroller PIC12f675 is used to implement the development of control algorithm. An analogous input and a digital input in 
addition to the two digital outputs  for the control pulses are used in the microcontroller. The microcontroller performs its operation 
using  5v of supply.  
 
 
B. Software  
Control algorithm is developed in embedded C language. The compilation of executable software code is achieved using a test version 
of  the CCS compiler.  
 
 

IV. METHODOLOGY 

 

A. Control Voltage 0-5 V 
  

The control voltage of  firing angle  of  thyristors  will be from 0 to 5v, a voltage of zero for 0° and a voltage   of  five for 180°, this 
voltage  will be provided through the  reading  of  an existent voltage in a potentiometer  fed to 5 volts.  
 
B. Zero Crossing Detector Circuit 
 
 
Zero crossing detector circuit is designed to obtain the digital signal which will indicate to microcontroller the existence of an external   
interruption. Zero crossing detector circuit used is shown in Fig.2 
 

 
Fig. 2 Zero crossing detector circuit 

 

C. PIC Microcontroller 
 
PIC Microcontroller   uses  a  analog port  for reading  a  analog signal   of  a potentiometer  with a magnitude between 0 to 5 volts. 
Control circuit is shown in Fig.3. This analog value read for the channel 0 is converted a digital magnitude which is used as input for 
the INT pin which permits to read external interruptions. When a change of  high to low in this pin is detected, it execute of  
immediate  a subroutine which is used to control the phase angle of  the  thyristors used in this converter. Figure 4 shows the flowchart 
of control digital implented in the microcontroller. 
 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 1, January 2016      241 
ISSN 2250-3153   

www.ijsrp.org 

 
 Fig. 3 Control circuit 
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Fig. 3  Flowchart  of digital control 

 

E. Production of  Control Pulses 
 
The production of control pulses of thyristors is governed for the algorithm of control. The duration of each  control pulse in a high 
logic state is same to 50us and its position is varied in a axis t from 0 to 8.33ms. This instant determined will depend on  the  analog 
reading of voltage existent in the potentiometer which  will be realized each time that  exists  an external interruption in the 
microcontroller, for this reading it uses the ADC (analog  to digital converter) of 16 bits of microcontroller. This analog reading  is 
converted in a digital measure   which is after multiplied by a factor of adjust to obtain the instant of time determined to activate any 
thyristor.   

 

                                                          (1) 
 
Where: 
 

Set the output ports in high in a 
position wt determined for the reading 
of analog port. 

 
 

Start Reading of analog port and Reading 
of digital port 

End 

If exist a change   of 
high to low in the 
digital port 
 

Start 
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X, is an  adjustment factor. 
, is the firing angle of each thyristor.  

 

 
Fig. 4 Control Pulses for firing angle, α=90° with sine wave of the source 

 
 

F. Stage of   Isolation 
 
The stage of  isolation is compound for four optocouplers, that  fulfill  the function   of  separating  the power stage of  control stage. 
 
 

 

Fig. 5 Circuit of  isolation stage 

 

G. Stage of  Power 
 

This stage is compound for the power switches and the load. In this case the devices used as switches are SCRs(silicon controlled 
rectifier).   
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Fig. 6 Circuit of power stage 

 

V. RESULT AND DISCUSSION 
 
 

The strategy of   implemented control presented the following results, which fulfills the objective of  providing controlled dc output  
voltage for  different   types of  load.  

 
A. Bridge Rectifier Output for Resistive Load 
1)  for firing angle, α=30° 
 The  figure shows the waveform of output voltage  of  the bridge rectifier with resistive load. The  value of average output voltage for 
this firing angle is given in table I. 
 

 
Fig. 7 Waveform of output voltage for firing angle, α=30° 

 
 
2)  for firing angle, α=90° 
The  figure shows the waveform of  output voltage  of  the bridge rectifier with resistive load. The value of average output voltage for 
this firing angle is given in table I. 
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 Fig. 8 Waveform of output voltage for firing angle, α=90° 

 
 
3)  for firing angle, α=150° 
The  figure shows the waveform of output voltage  of  the bridge rectifier with resistive load. The value of average output voltage for 
this firing angle is given in table I. 
 

 
 

 
                    Fig. 9 Waveform of output voltage for firing angle, α=150° 

 

TABLE I AVERAGE OUTPUT VOLTAGE VALUES OF BRIDGE RECTIFIER WITH RESISTIVE LOAD 

CONTROL VOLTAGE  FIRING ANGLE,  OUTPUT VOLTAGE 

0.82 V 30° 100.54 V 

2.48 V 90° 54.11 V 

4.1 V 150° 7.24 V 

 
B. Bridge Rectifier Output for Inductive Load 
 
1)  for firing angle, α=30° 
 
The figure shows the waveform of the output voltage of  bridge rectifier  with an inductive load. The value of average output voltage 
for this firing angle is given in table II. 
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Fig. 10 Waveform of output voltage for firing angle, α=30° 

 
 
 
2)  for firing angle, α=90° 
 
The figure shows the waveform of the output voltage of  bridge rectifier  with an inductive load. The value of average output voltage 
for this firing angle is given in table II. 
 
 

 
Fig. 11 Waveform of output voltage for firing angle, α=90° 

 
3)  for firing angle, α=150° 
 
The figure shows the waveform of the output voltage of  bridge rectifier  with an inductive load. The value of average output voltage 
for this firing angle is given in table II. 
 

 
Fig. 12 Waveform of output voltage for firing angle, α=150° 
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TABLE II AVERAGE  OUTPUT  VOLTAGE VALUES OF BRIDGE RECTIFIER WITH  INDUCTIVE  LOAD 

CONTROL VOLTAGE FIRING ANGLE,  OUTPUT VOLTAGE 

0.82 V 30° 78.83 V 

2.48 V 90° 60.68 V 

4.1 V 150°  24.20 V 
 
 

V. CONCLUSION 
 The strategy of digital control designed and implemented in this article for the firing control of SCRs in a single phase rectifier 
fulfilled the objectives proposed. The quantity of electronic elements used in the control of thyristors  through the strategy  presented 
notably decreased .  
It observed the advantage of this strategy with respect to  the traditional methods of control of  thyristors, since the same result was 
obtained but of a manner more practical and cheaper , finally it obtained  a control of phase angle from 0 to 180 grades with linear 
characteristics. 
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APPENDIX 

 

TABLE III LIST OF COMPONENTS USED 

 
 

 
  

 
Fig. A1 Practical circuit of  control and bridge rectifier. 

 
For control circuit  

 
For bridge rectifier circuit  
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Fig. A2 Control and bridge rectifier circuit with resistive load. 
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Abstract- In this study we tried to develop an optimum amount 
of dose and a effective as well as convenient dosage form of 
fenugreek seed and to observe its’ effect on type2 diabetic 
patient. At the same time, we also tried to find out stability of 
fenugreek seed through preserving it into pure water. We also 
focused on any change of effect while boiled or unboiled seed 
solution administered to the type2 diabetes affected patients. 
 

I. INTRODUCTION 
iabetes mellitus (DM) is in the top 5 of the most significant 
diseases in the developed world, and is gaining in 

significance there and elsewhere. Present number of diabetics 
worldwide is 171 million and this is likely to increase to 340 
million or more by the year 2030. Synthetic hypoglycemic agents 
can produce serious side effects and in addition they are not 
suitable to use during pregnancy. Therefore, the search for more 
effective and safer hypoglycemic agents has continued to be an 
important area of active research. For a long time diabetics have 
been treated with several medicinal plants or their extracts based 
on the folklore medicine. 
        Furthermore, after the recommendation made by WHO on 
diabetes mellitus, investigation on hypoglycemic agent from 
medicinal plants has been more important.(1) Trigonella foenum-
graecum, commonly known as fenugreek, is extensively used in 
many preparations of Ayurveda and also against antiulcer action 
and hypocholesterolaemic effects . Fenugreek (Trigonella 
foenum-graecum) is commonly used as a condiment and 
seasoning in food preparations; is assumed to possess nutritive 
and restorative properties and has been used in folk medicine for 
centuries for a wide range of diseases including diabetes, fever 
and abdominal colic as a poultice for abscesses, boils, and 
carbuncles 10. The hypoglycemic property of fenugreek was 
observed in diabetic patients(1). 
        Fenugreek is an annual plant under the family of Fabaceae 
and the scientific name of fenugreek is  Trigonella foenum-
gracium  . It is cultivated worldwide as a semiarid crop. Its’ 
seeds are a common ingredient in dishes from the Indian 
subcontinent and now used also in other continent as a famous 
well-known spicy.(6) 
        Others names of Fenugreek are  Alholva ,  Birds foot, 
Chandrika Greek Clover ,Greek Hay Seed,  Hu lU Ba, Medhika  
Methi,Trigonella,Woo LU Bar.(7) 
        From time immemorial Fenugreek is used all over the world 
for its’ various  significant medicinal effect .In case of digestive 
problem such as loss of appetite, constipation and inflammation 
of the stomach/Gastritis it is widely used .It is also used for the 
conditions that affect the health of heart like hardening of 
arteries/atherosclerosis and for high blood cholesterol and 
triglycerides level. 

        Some extent of its’ use in kidney ailments, Beriberi/Vitamin 
deficiency disorder, mouth ulcers, boils, bronchitis,infection of 
the tissue beneath the surface of the skin/cellulitis, 
tuberculosis,chronic coughs chapped lips Baldness ,cancer are 
also known.(7) 
        Women who are breast-feeeding sometimes use fenugreek 
to promote milk flow and get a significant response. So we can 
assume that fenugreek has an effect on hormone regulation.(7) 
        Sometimes used as a  pout ice  by means of wrapping in 
cloth warming and applying directly to the skin for the home 
treatment of local pain, swelling, muscle pain, swelling of lymph 
nodes/lymphedinitis  pain in the toes/gout leg ulcers and eczema 
also well-known.(7) 
        In a few cases of medicine preparation it has been used to 
mask the taste of medicines.(7) 
        Use  as a flavoring agent in imitation maple syrup, foods, 
beverages and tobacco is very popular. 
        Mythologically,the use and therapeutic effect of fenugreek 
is recognized and established, mainy  by asian  myths. 
        Fenugreek extracts and raw fenugreek is used in soaps and 
cosmetics products like shampoo and hair oil.(7) 
        The effect of fenugreek on type2 diabetes has been trying to 
be established all over the world and for this purpose researchers 
has been conducting a lot of projects. 
        Type2 diabetes is a endocrine and metabolic dysfunction 
and a major health risk factor in human population.Non-Insulin 
Dependent Diabetes Mellitis(NIDDM)/Type2 diabetes is a 
rapidly growing health concern not only in developing countries 
but also in developed countries. 
        World Helth Organization(WHO) declared in 2011 that 
approximately 364 million people globally suffers from diabetes 
,with projection that diabetes associated deaths will double from 
2005 to 2030.(2) 
        Fenugreek is an age old tried and tested herbal 
medicine.There are reports about the health benefits of fenugreek 
,includes, 

 It is appetite suppressant ,so it facilitates weight loss. 
 It reduces cholesterol. 
 It reduces cardiovascular risk. 
 It helps to control diabetes. 
 It is a good relief for sore throats. 
 It cures acid reflux or heartburn. 
 It relieves constipation. 
 It prevents colon cancer. 
 It is good for kidney trouble. 
 It is good for skin infection. 
 It increases the milk production. 
 It reduces menstrual discomfort. 
 It minimizes symptoms of menopause.(8) 

 

D 
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        Besides, due to the increasing rate of side effect or adverse 
effect of synthetic medicine now a days people are rushing to the 
nature for their medication purposes Fenugreek as a natural and 
herbal product may fill this desire and predicted as a very rich 
hypoglycemic agent. 
        Number of compounds  have been isolated from fenugreek 
seed extract and their action on blood sugar reduction has been 
reported. Even  the effect of certain compounds has been tested 
on protein kinase. Those results showed protein kinase inhibited 
by seed crude, semi crude  extract, semi purified extract as well 
as purified extract. This suggests that certain compounds of 
fenugreek interferes with signal transduction. Because the protein 
kinase participate in this process. 
        Although the mechanism of action of fenugreek is not 
known accurately, various researcher assuming various route of 
mechanism. Some of them has tried to shown it interferes with 
signal transduction, while some of them says that it influences 
ligand-receptor interaction. Many of them also believes that 
fenugreek inhibits the absorption of sugar from gut to blood to 
reduce blood sugar level. Many researcher believes fenugreek 
has the effect to increase the secretion of insulin from Beta Cell 
of the pancreas. 
        Diosgenin, present in fenugreek improves glucose 
metabolism by promoting adipocyte differentiation and inhibiting 
inflammation in adipose tissue, proposed by  reputed researcher 
T Uemura,S Hirai,N Mizoguchi,T Goto .(4) 

        T Uemura ,T Goto,MS Kang,N Misoguchi also proposed 
that diosgenin,the main aglycon of fenugreek,inhibits LXRα 
activity in HepG2 cells and decreae plasma triglycerides in 
obesediabrtic mice.(9) 
        DKABT,an online based organization informs that 
Galactomannan in fenugreek seeds is helpful to slow down the 
rates of sugar absorption into blood.Fenugreek also contains 
some specific amino acids responsible for inducing production of 
insulin. 
        Due to limited facilities we could not observe the 
mechanism of action of fenugreek. Since it has almost known 
that fenugreek reduces blood sugar level,so we have tried to 
develop a dosage form and find out the hypoglycemic effect 
within our psycho-demographic territory. 
        This factor is well-established that liquid dosage form has a 
rapid  action as it does not require any disintegration or 
dissolution factors. Liquid dosage form while orally administered 
reaches the site of action very fast with compare to other dosage. 
Moreover,our main concern was also to observe the stability of 
liquid dosage form with or without preservatives. 
It has been observed that liquid dosage form has a very well 
action though it is less stable without preservative. 
It has been also observed that to exert a hypoglycemic effect 
fenugreek in liquid dosage form more faster than other dosage 
form of fenugreek. 
 

II. METHODS AND MATERIALS 
Extraction. :   
        10grms of seeds soaked in 40 ml of water of night(12 hours). Filtered through cheese cloth the seeds were removed. Water 
extract was preserved  for further work. 
        In some case the seeds were boiled at 100°C for 30 minutes. The extract was  collected and preserved as before. 
 
Materials :   
500ml  conical flasks, 
Funnel, 
Cheese cloth , 
Gas-Burner, 
Methyl Paraben(3mg) and Propyl Paraben(.9mg). 
 
Blood sugar estimation:  
Glucometer: “CLEVER CHEK”TD-4226A 
 
Unit:   
mg of glucose/dl. 
 
Selection of  Subjects: 
        Type 2 diabetic patients were selected from different areas of Mirpur, Dhaka and Lakshmipur.  
        20 diabetic patients  age between 40 and 70. 
        Most of the patients were only diabetic  however, one of them was suffering from asthma an two of them had 
hypertension.  
        10  the patients  had no previous medication report while the rest took Metformin + sulbutamol and 
Metformine+attenelol. 
        Blood samples were tested before administration of Fhenugreek  extract   ……..  
The study  was continued for three months. 
 
Data table of fenugreek liquid dosage form stability: 
10 gm of fenugreek soaked into 40 ml of water: 
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Preperation feature Observed days Comments 

Without boiling 1 day Effervescent forms 

While boiled 12 days Effervescent forms 

With perfect ratio of 
preservatives(Methyl paraben and 
propyl paraben) 

6 months No effervescent or discoloration,odor 
change observed 

 
        So it can be stated that without preservatives liquid dosage form of fenugreek is stable only for maximum 2 days. 
Second steps we have dealed with patients and administered them without preservative.We have soaked fenugreek overnight and 
delivered them to consume for finding out the effect.Our findings are given as below: 
 

Patients 
/volunteer 
seial no: 

Dibetes level before 
fenugreek 
administration 
(mg/dl) 

Blood sugar 
level after 
15days 
Mg/dl 

Blood sugar 
level after 
30 days 
Mg/dl 

Blood sugar 
level after 
60 days 
Mg/dl 

Blood sugar 
level aftye 
90 days 
Mg/dl 

Comments 

1 222 160 114 137 123 Blood sugar 
reduced 

2 175 167 158 143 132 Significantly 
reduced 

3 179 161 156 147 134 Reduced 
significantly 

4 185 176 163 145 137 Significantly 
reduced 

5 200 181 175 159 142 Blood sugar 
reduced  

6 177 163 156 149 134 Reduced 
significantly 

7 168 157 141 135 127 Blood sugar 
reduced 

8 196 187 175 159 137 Significantly 
reduced 

9 173 166 152 143 131 Blood sugar 
reduced  

10 189 171 161 144 133 Blood sugar 
significantly 
reduced 

11 173 165 153 139 131 Reduction of 
blood sugar 
observed. 

 
        To determine blood sugar level we have used glucometer “CLEVER CHEK”TD-4226A (certified by Bangladesh Institute of 
Research and Rehabilitation in Diabetes Endocrine and Metabolic Disorders/BIRDEM) and other methods and meterials. 
        We have given another 9 patients with boiled and liquid extract of fenugreek. Before administering we estimated their blood 
glucose level and after that for consequent 30 days we have given them boiled fenugreek extract. Their blood glucose level has been 
estimated in 15 days ,30 days,60 days and 90 days interval. 
Findings are given below: 
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Patients 
/volunteer 
seial no 

Dibetes level 
before  boiled 
fenugreek  
extract 
administration 
(mg/dl) 

Blood sugar 
level after 
15 days 
Mg/dl 

Blood sugar 
level after 
30 days 
Mg/dl 

Blood sugar 
level after 
60 days 
Mg/dl 

Blood sugar 
level aftye 
90 days 
Mg/dl 

Comments 

1 187 175 169 147 131 Blood sugar 
reduced 

2 176 168 159 144 133 No change in 
blood sugar 
reduction 

3 173 165 151 141 129 Significantly 
blood sugar 
reduced 

4 203 191 187 169 143 Blood sugar 
reduced 

5 183 172 161 149 130 Blood sugar 
reduced 
significantly 

6 167 153 148 139 125 Reduction of 
blood sugar 
occured 

7 196 181 173 159 137 Significantly 
blood sugar 
reduced 

8 179 167 159 146 132 Blood sugar 
reduced as 
before 

9 174 162 153 141 127 Blood sugar 
level 
reduced 

 
        The observation ensures that if fenugreek is boiled and the 
boiled extract is given to the patients no change happens in the 
reduction of blood sugar level.The boiled fenugreek extract is 
capable of reducing blood sugar level as well as the unboiled 
fenugreek extract.No drustical change either 
physical,physiological or in mathematical value happens while 
fenugreek boiled extract have been applied to the patients. 
        So,it has been demonstrated that whether boiled or not 
boiled,no change has been reported in the blood sugar reduction 
phenomenon for fenugreek extract .Both cases fenugreek extract 
reduces blood sugar.Thus it can mitigate NIDDM. 
        Most of the patients have been treating with various 
hypoglycemic agents including 
Metformin,Glibencamide,Glipizide and other drugs. 
        Almost all patients have shown a positive outlook and 
satisfactory approach to this particular dosage form of 
fenugreek,though some of them informed some unusual effect 
and side effects include: 

 Gener
al 
weakn
ess 

 Consti
pation 

 Bitter 
taste 

   
Inconv
enient 
odor 

III. CONCLUSION 
        Last of all, it has been observed that10 gm/40ml  liquid 
dosage form of fenugreek seeed has a significant effect on 
reducing the blood sugar level and it is proven as better than 
other dosage form of fenugreek.From some other study it has 
been seen that it requires minimum ten consequent days to have a 
physical effect of fenugreek in case of other dosage form like 
tablet,capsule,Crushed-seeds,powders etc.But we have observed 
effect within five days which ensures the outstanding strength of 
fenugreek liquid dosage form. 
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STUDIES ON SEASONAL VARIATIONS IN THE 
DIVERSITY PATTERN OF SOIL ARTHROPODS IN 

RUBBER PLANTATIONS - CENTRAL TRAVANCORE 
AREA 
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    Abstract- The diversity of soil arthropod fauna 
inhabiting in rubber plantations at Central Travancore area of 
South Kerala regions were studied. The soil arthropods were 
collected during the year 2014. Soil samples were periodically 
and regularly collected from 10 different sites of rubber 
plantation. At each station, soil samples were collected between 
the hours of 8 am to 10 am. 17 orders of soil arthropod were 
collected and extracted using Berlesse tullgren funnel. 
Arthropods were collected, using 70% alcohol. The obtained soil 
arthropods belonging to order Isopoda, Diplopoda, Pauropoda, 
Chilopoda, Symphyla, Araneida, Acari, Chelonethi, Collembola, 
Protura, Diplura, Hymenoptera, Isopteran, Psocoptera, Diptera, 
Coeleoptera, Dermaptera and Psocoptera. Seasonal variations 
of soil arthropod fauna in rubber plantations were studied. Data 
collected from the rubber plantation sites were subjected to 
appropriate statistical analysis. Shannon Weiner Diversity, 
Simpson’s dominant index, Berger parker dominance, Hill’s 
abundance, Mergaleff richness and McIntosh territorial indices 
were calculated. The order Collembola, Acari, Hymenoptera, 
Diplopoda, Isopoda were the dominant and abundant groups in 
all rubber plantation study sites. Diversity of soil arthropod 
population in each season was similar among all of the study 
sites. In all the sites, maximum diversity, richness, dominance, 
abundance and evenness were noted in monsoon and post 
monsoon seasons, while the minimum was during the summer 
season. Seasonality exerted a strong effect on the abundance and 
diversity of rubber plantation arthropods. 
 
    Index Terms- Soil arthropods, Diversity, Berlesse tullgren 
funnel, Rubber plantation, Isopoda, Collembola 
 
I INTRODUCTION 

Biodiversity is the key factor of the structure and 
function of ecosystems (Lee, 1991 and Wall et al., 2005). Soil is 
an extremely dynamic, complex and highly heterogeneous 
system that allows the development of large number of 
ecological habitats, home of an array of live organisms and 
performs important functions for the ecosystem (Gardi and 
Jeffery, 2009). Soil creates a favorable habitat for micro 
organisms and it is inhabited by a wide range of them namely; 
algae, fungi, bacteria, arthropods and protozoa (Koehler 1992). 
Soil organisms range from microscopic forms to the macroscopic 
forms (Franke, 2003). Arthropods are the most diverse group of 
animals on earth and functional component of the major soil food 

web, such as soil accumulation of organic matter, soil structure 
and nutrient cycling also encouraging plant root development 
(Basset et al., 2003; Gardi and Jeffery 2009). 

Soil arthropods are a vital link in the food chain as 
decomposer (Samways,1994; Mattson, 1997; Trombetti and 
Williams, 1999; Coleman et al., 2004, Devi and Singh, 2006;). 
Acarina and collembolans usually account for 90% of the soil 
arthropod fauna. Arthropods are the dominant animal group 
throughout the world. Population density and composition of the 
fauna in soils are indicators of soil condition (Lussonhop, 1992; 
Stork and Eggleton, 1992). The abundance of microarthropods in 
soil determined by resource availability, pH, disturbance and 
climatic factors (Curry, 1994). Without arthropods most 
terrestrial ecosystem would rapidly collapse (Iloba and Ekrakene, 
2008). (Wallwork 1970).Hence an attempt has been taken to 
estimate the biodiversity of soil arthropods in rubber plantations, 
Central Travancore area of South Kerala.  

II  METHODOLOGY 
 

a) Study area: 

The study was conducted in ten rubber plantation sites 
at Central Travancore area of South Kerala state during the year 
of 2014.   

b) Sampling sites: 

Ten study sites were selected in random from the study 
area for soil and soil arthropod sampling. 

 
c) Collection, extraction, sorting and preservation: 

Soil samples were collected from 10 rubber plantation 
sites. Soil samples of 5×5 cm2 area, from a depth of 5 cm 
randomly collected  with soil auger. Soil samples were collected 
in all seasons this was carried out between the hours of 8.00 am 
to 10.00 am in the morning. Soil samples were placed in a 
labelled polythene covers and taken to the laboratory. 

Collected soil samples placed into a 15×25 cm tray and 
hand sorted to collect large soil microarthropods. Remaining soil 
samples were transferred to the Berlese Tullgren funnel for soil 
arthropods extraction. Berlese Tullgren Funnel extractor is the 
best extraction method for extracting soil arthropods (Hopkins, 
1970; Frith and Frith, 1990; IIoba and Ekrakene, 2008). The soil 
micro arthropods were extracted overnight into a picric acid 
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medium (Haarlov, 1947). Extracted micro arthropods were 
identified with the help of a binocular stereo microscope and 
used identification key ( Kuhnelt, 1961 and Wallwork 1970).  

After the organisms were extracted and collected, they 
were sorted. This was done under a binocular dissecting 
microscope. The individual numbers of species were counted.  

d) Statistical analysis  

Shannon Weiner index, Berger-Parker Dominance, 
Simpson’s Diversity, Hill’s Number, Margaleff richness, 
MacIntosh Territorial indices were calculated by using bio 

diversity pro. 
III RESULT 
The collection of soil arthropods fauna from rubber plantation 
lasted for a period 2014 and 17 orders were recorded. Ten rubber 
plantation sites from Central Travancore area were selected for 
the soil arthropods sampling and biodiversity indices analysis. 
The obtained results provide an overview on the seasonal 
variation of soil arthropod diversity in rubber plantations. Study 
confirms that the seasonality has an effect on the diversity of soil 
arthropods in rubber plantation soil. Diversity of soil arthropods 
during four seasons Pre monsoon season (March-May), Monsoon 
season (June-August), Post monsoon season (September–
November), Summer season (December-February) were 
analyzed.  

i. Pre monsoon season: (March- May) 

During pre monsoon season seventeen orders of soil organisms 
were collected. Order wise soil arthropods K dominance value  
 
1.1: K dominance value of different order of soil arthropods 
during pre monsoon season. 
 
 
 
Table1.1a: Biodiversity indices of soil arthropods during pre 
monsoon season. 

 
 
 
showed in table 1.1. Pauropoda, Chilopoda, Chelonathi, 
Psocoptera orders showed maximum K dominance value of 100 
in some sites but order Isopoda, Diplopoda, Hymenoptera and 
Collembola showed less K dominance value in some sites. K 
Dominance value 100 represented there had more arthropods 
occupying space.Table1.1a showed the biodiversity indices of 
soil arthropods. Shannon-Weiner diversity index, showed 
minimum 1.122 and maximum 1.143, indicating moderate 
diversity of soil organisms in all rubber plantation sites. Berger-
Parker Dominance (d) showed value between 0.136-0.15, there 
was no over dominance showed among the arthropod orders. 
Simpson’s dominant index, exhibited values between 0.079-
0.085, indicating more dominance of soil arthropods in all sites. 

Order Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 7 Site 8 Site 9 Site 10 
Isopoda 56.805 55.682 58.48 65.476 57.396 57.059 57.558 57.627 58.14 55.747 
Diplopoda 48.521 47.727 50.877 49.405 49.704 49.412 50 50.282 50.581 48.276 
Pauropoda 90.533 97.727 94.152 94.048 100 100 96.512 91.525 89.535 93.678 
Chilopoda 82.249 81.25 96.491 98.214 91.124 88.824 92.442 93.785 98.256 100 
Symphyla 92.899 84.091 83.041 79.762 93.491 80.588 98.256 96.045 91.86 95.977 
Araneida 75.148 75 71.345 76.786 71.006 71.765 65.116 64.972 65.698 62.644 
Acarina 27.811 13.636 14.62 14.286 28.994 14.706 14.535 14.689 14.535 13.793 
Chelonethi 95.266 100 100 100 95.858 91.176 100 100 100 98.276 
Collembola 14.201 27.273 28.655 27.976 14.793 28.235 28.488 28.249 29.07 27.011 
Protura 85.207 86.932 98.83 82.738 79.882 93.529 94.767 83.616 94.186 85.632 
Diplura 97.633 89.773 85.965 96.429 98.225 83.529 84.302 98.305 96.512 88.506 
Hymenoptera 39.645 39.205 41.52 40.476 40.828 40.588 40.698 40.113 40.698 39.655 
Isoptera 69.822 69.318 76.608 71.429 76.923 77.647 77.907 71.186 77.907 75.287 
Psocoptera 100 92.614 88.889 85.714 82.84 95.882 87.209 86.441 84.302 91.379 
Diptera 88.166 95.455 80.117 88.69 85.799 86.471 90.116 89.266 87.209 82.759 
Coleoptera 63.905 63.068 66.082 57.738 64.497 64.706 72.093 77.401 72.674 69.54 
Dermaptera 79.29 78.409 91.813 91.667 88.757 98.235 81.395 80.791 81.395 79.31 

Index Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 7 Site 8 Site 9 Site 10 
Shannon H' Log Base 10. 1.128 1.131 1.121 1.134 1.127 1.133 1.132 1.124 1.121 1.114 
Berger-Parker Dominance (d) 0.158 0.157 0.16 0.151 0.148 0.151 0.156 0.161 0.164 0.165 
Simpsons Diversity (D) 0.085 0.084 0.087 0.083 0.085 0.083 0.084 0.086 0.088 0.09 
Hill's Number H0 17 17 17 17 17 17 17 17 17 17 
Hill's Number H1 61.181 61.794 59.79 62.319 60.94 62.246 62.047 60.28 59.71 58.383 
Margaleff M Base 10. 7.065 7.014 7.043 7.057 7.028 7.007 7.007 7.05 7.072 7.079 
Mackintosh Distance (U) 0.299 0.423 0.521 0.6 0.67 0.733 0.791 0.846 0.899 0.951 
Mackintosh Eveness (E) 1.318 1.317 1.317 1.316 1.316 1.315 1.315 1.314 1.314 1.313 
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Hill’s abundance, showed values between 60.01-64.23. 
Margaleff richness index showed value 7.1 representing 
moderate diversity of soil arthropods in all sites. McIntosh 
eveness index was used for describing the distribution of soil 
organisms and showed a value of 1.31. Among the orders of soil 
organisms, majority of orders showed random and regular 
aggregation.  
 
 
 
 

 
 

ii. Monsoon season: (June-August) 

   During monsoon season, the data showed that orders Diptera 
and Dermaptera show maximum K dominance value (100) and 
minimum for the order Isopoda, Collembola, Hymenoptera and 
Acari(Table 1.2). In biodiversity analysis, Shannon-Weiner index 
ranged between 1.088-1.119,  indicated the soil arthropods in the 
rubber plantation have  moderate diversity. Berger-Parker  
 
Table 1.2: K dominance value of different order of soil 
arthropods during monsoon season. 
                                                                                                                                     
Table1.2a: Biodiversity indices of soil arthropods during 
monsoon season. 

 

 

iii. Post monsoon season (September–
November) 

17 orders of soil arthropods were collected during the            
post monsoon season. Order wise K dominance values showed in 
table 1.3. Psocoptera and Diptera orders showed maximum K 
dominance value (100) in some sites; represents less dominance 
in ecosystem. Table1.3a showed the biodiversity indices of soil 
arthropods. Shannon-Weiner diversity index, showed minimum 
1.114 and maximum 1.134, indicating moderate diversity of soil 
organisms in all rubber plantation sites. Berger-Parker 

Dominance (d) showed value between 0.148-0.165, there was no 
over dominance showed among the arthropod orders. Simpson’s 
dominant index, exhibited a value between 0.083-0.09, indicating  
Dominance (d) got value between 0.148-0.168, so there was no 
over dominance among the arthropod orders. Simpson dominant 
index showed that there was no chance of over dominance within 
the orders. Hill’s abundance value between 53.628-59.332, 
indicated moderate soil arthropod abundance. Margaleff richness 
index showed the value range from 7.643 to 7.793 representing 
average arthropod richness. McIntosh eveness was used to 
analyse the distribution and got index value 1.31 (Table1.2a). 
Most of the soil arthropods orders from rubber plantation sites 
showed random aggregation. 

 
 
 
 

 
 

Order Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 7 Site 8 Site 9 Site 10 
Isopoda 16.667 16.814 15.574 16.26 15.323 14.754 14.912 15 16.667 17.949 

Diplopoda 65 66.372 63.115 63.415 52.419 64.754 64.912 62.5 55.263 66.667 
Pauropoda 85.833 96.46 89.344 89.431 91.129 86.885 99.123 91.667 84.211 82.051 
Chilopoda 76.667 84.071 80.328 91.87 79.032 84.426 86.842 94.167 86.842 84.615 
Symphyla 88.333 74.336 91.803 77.236 82.258 89.344 89.474 79.167 89.474 87.179 
Araneida 80 86.726 68.033 68.293 75.806 91.803 77.193 82.5 74.561 89.744 
Acarina 54.167 44.248 53.279 53.659 62.097 55.738 55.263 53.333 66.667 56.41 

Chelonethi 90.833 89.381 77.049 80.488 85.484 94.262 80.702 71.667 92.105 92.308 
Collembola 42.5 56.637 28.689 30.894 29.839 29.508 28.947 28.333 43.86 44.444 

Protura 69.167 70.796 83.607 83.74 66.935 68.852 69.298 75.833 71.053 71.795 
Diplura 93.333 92.035 72.951 73.171 71.774 72.951 84.211 85.833 94.737 94.872 

Hymenoptera 30 31.858 41.803 43.089 42.742 43.443 42.982 41.667 30.702 31.624 
Isoptera 83.333 77.876 94.262 94.309 93.548 77.049 92.105 89.167 78.07 76.068 

Psocoptera 95.833 94.69 96.721 96.748 95.968 96.721 94.737 96.667 96.491 96.581 
Diptera 100 98.23 98.361 98.374 100 98.361 100 98.333 98.246 79.487 

Coleoptera 73.333 81.416 86.885 86.992 88.71 81.148 73.684 67.5 81.579 98.291 
Dermaptera 98.333 100 100 100 98.387 100 97.368 100 100 100 

Index Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 7 Site 8 Site 9 Site 10 
Shannon H' Log Base 10. 1.105 1.093 1.112 1.109 1.119 1.103 1.101 1.117 1.093 1.088 
Berger-Parker Dominance (d) 0.167 0.168 0.156 0.163 0.153 0.148 0.149 0.15 0.167 0.179 
Simpsons Diversity (D) 0.09 0.093 0.087 0.088 0.086 0.09 0.089 0.085 0.093 0.095 
Hill's Number H0 17 17 17 17 17 17 17 17 17 17 
Hill's Number H1 56.736 54.528 58.099 57.391 59.332 56.321 56.002 59.047 54.513 53.628 
Margaleff M Base 10. 7.695 7.793 7.669 7.656 7.643 7.669 7.779 7.695 7.779 7.736 
Mackintosh Distance (U) 0.312 0.446 0.541 0.623 0.694 0.761 0.823 0.877 0.933 0.986 
Mackintosh Eveness (E) 1.317 1.315 1.314 1.314 1.313 1.312 1.311 1.311 1.309 1.309 
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moderate diversity of soil organisms in all rubber plantation sites. 
Berger-Parker Dominance (d) showed value between 0.148-
0.165, there was no over dominance showed among the 
arthropod orders. Simpson’s dominant index, exhibited a value 
between 0.083-0.09, indicating more dominance of soil 
arthropods. Hill’s abundance, showed a value between 58.383-
62.319. Margaleff richness ranged between 7.007 and 7.079 
representing moderate diversity of soil arthropods in rubber 
plantations. McIntosh eveness index was used for observing the 
distribution of soil organisms and the value ranged between 
1.313-1.318. Among the orders of soil arthropods, majority of 
them showed random and regular aggregation.  
Table 1.3: K dominance value of different order of soil 
arthropods during post monsoon season. 

 

Table1.3a: Biodiversity indices of soil arthropods during post 
monsoon season. 

 
iv. Summer season (December-Febuary) 

   In summer season, the K dominance data showed that the 
orders Chilopoda and Diplura showed maximum K dominance 
value (100), hence lower dominance (Table 1.4). Biodiversity 
indices showed that Shannon-Weiner index with a maximum 
value of 1.106 at site 8, this indicated that the soil arthropods in 
the rubber plantation with moderate diversity. Berger-Parker 
Dominance (d) showed value between 0.16-0.183, there was no 

over dominance showed among the arthropod orders. Simpson 
dominant index showed that there was no chance of over 
dominance within the orders. Hill’s abundance index showed a 
maximum value of 56.025 at site 7 and minimum value of 55.914 
at site 6, indicates moderate soil arthropod diversity in all study 
sites. Margaleff richness index showed value between 7.511-
7.593, represents moderate soil arthropod richness.  McIntosh 
eveness was used to indicate the distribution of soil arthropods  
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 

Order Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 7 Site 8 Site 9 Site 10 
Isopoda 41.304 40.838 41.711 40 40.741 40.104 41.146 40.86 42.077 42.857 
Diplopoda 51.63 51.309 52.406 50.27 50.794 50 51.563 51.613 53.005 53.846 
Pauropoda 91.304 94.241 94.652 96.757 88.36 83.333 93.75 91.936 84.699 95.055 
Chilopoda 80.435 76.963 70.053 76.216 64.55 63.021 63.542 95.161 87.978 82.418 
Symphyla 84.239 80.628 73.797 80 68.783 67.188 67.708 73.656 91.257 85.714 
Araneida 63.587 64.398 66.31 63.784 73.016 71.354 71.875 65.591 65.574 66.484 
Acarina 29.891 29.319 30.481 29.73 14.815 28.646 29.167 29.57 30.601 31.319 
Chelonethi 67.935 73.298 77.54 68.108 77.249 75.521 79.688 77.419 73.77 79.121 
Collembola 15.761 15.707 16.043 15.135 29.63 15.104 15.625 16.129 16.393 16.484 
Protura 72.283 69.11 81.283 72.432 81.481 79.687 76.042 69.892 77.596 70.879 
Diplura 76.63 84.293 91.979 83.784 91.534 86.979 83.333 81.183 94.535 89.011 
Hymenoptera 59.239 59.686 61.497 59.459 60.317 58.854 59.375 60.753 61.202 62.088 
Isoptera 94.565 87.958 85.027 87.568 85.185 90.625 86.979 84.946 69.945 75.275 
Psocoptera 98.913 100 98.396 98.378 100 100 100 100 100 100 
Diptera 100 96.335 100 100 98.942 99.479 98.958 98.925 98.907 98.901 
Coleoptera 88.043 91.623 88.77 90.811 94.709 94.271 90.625 88.71 81.421 92.308 
Dermaptera 97.826 98.429 96.791 94.054 97.354 97.396 96.875 97.312 97.268 97.253 

Index Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 7 Site 8 Site 9 Site 10 
Shannon H' Log Base 10. 1.128 1.131 1.121 1.134 1.127 1.133 1.132 1.124 1.121 1.114 
Berger-Parker Dominance (d) 0.158 0.157 0.16 0.151 0.148 0.151 0.156 0.161 0.164 0.165 
Simpsons Diversity (D) 0.085 0.084 0.087 0.083 0.085 0.083 0.084 0.086 0.088 0.09 
Hill's Number H0 17 17 17 17 17 17 17 17 17 17 
Hill's Number H1 61.181 61.794 59.79 62.319 60.94 62.246 62.047 60.28 59.71 58.383 
Margaleff M Base 10. 7.065 7.014 7.043 7.057 7.028 7.007 7.007 7.05 7.072 7.079 
Mackintosh Distance (U) 0.299 0.423 0.521 0.6 0.67 0.733 0.791 0.846 0.899 0.951 
Mackintosh Eveness (E) 1.318 1.317 1.317 1.316 1.316 1.315 1.315 1.314 1.314 1.313 
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K dominance value of different orders of soil arthropod during 

summer season. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table1.4a: Biodiversity indices of soil arthropods during summer 

seaso

n. 

 

           

Dis

cuss

ion 

During present study, a total of seventeen orders of soil 
arthropods were extracted from ten sites of rubber plantation 
during the year 2014. Among the soil micro arthropods extracted 
from ten rubber plantation sites, Collembola, Diplopoda, 
Hymenoptera, Isopoda, Acari were found to be the most 
abundant arthropod orders in all study sites. The highest 
population of soil arthropods was found in post monsoon and 
monsoon seasons, lowest in summer season. Similar observation 
made by Bhattacharya and Raychoudhuri (1979), Bhattacharya  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Order Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 7 Site 8 Site 9 Site 10 
Isopoda 73.333 73.134 75.194 65.89 60 66.406 73.44 73.282 75.2 73.02 
Diplopoda 79.259 79.104 79.845 72.87 80 78.906 79.69 79.389 80.8 79.37 
Pauropoda 95.556 96.269 96.124 96.12 94.615 93.75 95.31 97.71 98.4 98.41 
Chilopoda 91.852 100 100 100 100 95.313 96.88 100 99.2 99.21 
Symphyla 97.037 97.761 97.674 89.92 96.154 96.875 86.72 91.603 88.8 97.62 
Araneida 83.704 84.328 84.496 84.5 84.615 83.594 84.38 83.206 86.4 84.92 
Acarina 32.593 32.09 35.659 33.33 34.615 33.594 32.03 31.298 32 33.33 
Chelonethi 98.519 92.537 89.922 97.67 93.077 92.188 89.06 86.26 91.2 93.65 
Collembola 44.444 42.537 44.961 43.41 44.615 43.75 43.75 41.985 42.4 42.86 
Protura 94.074 94.776 92.248 92.25 97.692 98.438 98.44 89.313 97.6 96.03 
Diplura 100 99.254 99.225 99.23 99.231 100 100 99.237 100 100 
Hymenoptera 17.778 17.91 19.38 17.83 17.692 17.188 16.41 16.031 16.8 18.25 
Isoptera 51.852 66.418 52.713 79.85 66.923 73.438 67.19 67.176 68 50.79 
Psocoptera 86.667 87.313 94.574 87.6 87.692 86.719 91.41 93.893 93.6 88.1 
Diptera 89.63 90.299 87.597 94.57 90.769 89.844 93.75 96.183 96 91.27 
Coleoptera 59.259 50.746 60.465 51.16 53.077 51.563 60.16 59.542 51.2 58.73 
Dermaptera 66.667 58.955 68.217 58.92 73.846 59.375 52.34 51.145 60 66.67 

Index Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 7 Site 8 Site 9 Site 10 
Shannon H' Log Base 10. 1.101 1.1 1.087 1.097 1.09 1.101 1.102 1.106 1.087 1.091 
Berger-Parker Dominance (d) 0.178 0.179 0.194 0.178 0.177 0.172 0.164 0.16 0.168 0.183 
Simpsons Diversity (D) 0.091 0.09 0.096 0.091 0.094 0.091 0.09 0.088 0.091 0.092 
Hill's Number H0 17 17 17 17 17 17 17 17 17 17 
Hill's Number H1 55.893 55.79 53.303 55.169 53.927 55.914 56.025 56.828 53.433 54.049 
Margaleff M Base 10. 7.511 7.522 7.581 7.581 7.569 7.593 7.593 7.557 7.63 7.618 
Mackintosh Distance (U) 0.312 0.441 0.545 0.629 0.705 0.771 0.831 0.886 0.94 0.991 
Mackintosh Eveness (E) 1.317 1.316 1.315 1.314 1.313 1.312 1.312 1.311 1.31 1.31 
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et al., (1980). Lowest abundance of soil arthropods 

during summer season due to high temperature and low moisture 
content in the soil. 

 
Biodiversity Indices were used to study the diversity, 

richness, evenness of soil arthropods. Diversity of soil arthropods 
was high in post monsoon and monsoon season as compared to 
the dry season. Soil temperature influences the distribution of 
soil animals, as temperature increases soil micro arthropod 
population decreases, because the temperature directly affects the 
rate of physiological reactions and indirectly effect on the soil 
biological activities then the soil animals migrate into the deeper 
layer of soil profile (Swift et al., 1979) Shannon Weiner diversity 
index and evenness index were also recorded higher value in wet 
season as compared to dry season from all the study sites. 
Shannon Weiner diversity index and evenness index all are high 
during wet season may be due to the higher decomposition and 
nutrient release. Good habitat condition, higher the diversity 
index and the worse habitat condition lower the diversity index 
of soil arthropods.The diversity of soil animal groups in surface 
soil is abundant and decreases with the increasing depth of soil 
profiles. 

From this study order Collembola, Diplopoda were 
more in number during wet season. Collembola more in number 
in monsoon  periods due to high moisture content in the soil. 
Order Collembola considered as biological regulators, they help 
to increase soil respiration and also accelerate nitrogen 
mineralization (Kaneda and Kaneko, 2008). Collembolans are 
among the abundant soil arthropods and play an important role in 
decomposing grasses (Brown and Gange, 1989). Higher 
abundance of collembolans than acarines, also recorded by 
(Chattopadhyay and Hazra 2000) at Kolkata. Myriapods number 
was low during summer season.  

 
Seasons had direct influence on the diversity, richness, 

abundance and evenness of soil arthropods in rubber plantation. 
Climatic seasons tend to translate into seasonal activity patterns 
in living organisms including arthropods which became active 

only at certain times of the year (Wolda, 1988). Soil temperature 
and moisture influence micro arthropod reproduction and 
development rates (Van Straalen, 1994). 

 
  Soil arthropods were not evenly distributed. 

Application of pesticides during agricultural activities, has strong 
influence on the diversity and abundance of soil fauna ( Adan et 
al., 1991; Arroyo and Iturrondobeitia, 2006). The rubber 
plantation sites had moderate soil arthropod diversity, the rubber 
plantations had high organic matter contents. When the organic 
matter increases the soil arthropod population also increases. 
During various seasons the soil arthropods showed variations in 
their diversity, richness and evenness. Richness and evenness of 
arthropods were more in post monsoon and monsoon seasons, 
least in summer season.  
 

CONCLUSION 
 

Seventeen Orders of soil arthropods like Isopoda, 
Diplopoda, Pauropoda, Chilopoda, Symphyla, Araneida, Acari, 
Chelonethi, Collembola, Protura, Diplura, Hymenoptera, 
Isoptera, Psocoptera, Diptera, Coeleoptera, Dermaptera, 
Psocoptera were obtained during the study period. The order 
Collembola, Acari, Hymenoptera, Diplopoda, Isopoda were the 
dominant and abundant groups in all rubber plantation study 
sites. Seasons had direct influence on the diversity, richness, 
abundance, evenness of soil arthropods. During the study period 
post monsoon and monsoon seasons had maximum richness, 
diversity, abundance and evenness but showed minimum in 
summer season. From this study found that the rubber plantation 
sites had moderate soil arthropod diversity.  
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of Sida cordifolia L. 
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Abstract- Sida cordifolia commonly known as Indian ephedra 
belongs to family Malvaceae. The present paper highlights the 
effects of temperature and light exposures on the seed 
germination of Sida cordifolia. Seeds of Sida cordifolia were 
germinated temperature 400C. The maximum seed germination 
% was  recorded at 12 hours  storage in refrigerator at 5-7 0C and 
12 hours in oven at 100 0C. Blue light accelerates germination 
percentage. The best results were obtained during rainy and 
summer seasons while in winter seasons the percentage of 
germination becomes low. 
 
Index Terms- Sida cordifolia, Temperature, Light exposures and 
Seed germination. 
 

I. INTRODUCTION 
ida cordifolia L. is a perennial herb of the family Malvaceae. 
It is common weed of gardens, cultivated fields and waste 

lands. The plants grow in open, partial shaded and dens shaded 
places, both in grazed and ungrazed areas. The species is also 
reported on disturbed grounds such as cleared areas in forest 
found in boggy and marshy places. [1] 
        Sida cordifolia Linn. (Malvaceae) syn. Country Mallow is a 
small, erect, downy shrub. The leaves of the plant are cord ate-
oblong or ovate-oblong and fruits with a pair of awns on each 
carpel. Roots of the plant which constitute a drug are 5 - 15 cm 
long with few lateral roots of smaller size. The shrub grows up to 
0.75 - 1.5 meters in height. The leaves are 2.5 - 7 cm long and 
2.5 - 5 cm broad, with 7 - 9 veins. They are heart shaped, serrate 
and truncate. The flowers are small, yellow or white in color, 
solitary and axillaries. The fruits are moong-sized, 6 - 8 mm in 
diameter. [2] 
        Seed  germination  and  early  seedling  growth are  
considered  the  most  critical  phases  for establishment  of  any  
species  and  thus  it  is  often emphasized  that  tolerance  of  
seeds  to  various stresses during germination should be 
determined. Seed germination is an important stage of plant 
growth  which  is  controlled  by  environmental factors  as  well  
as  by  physiological  processes [3]. Dormancy  of  seed,  
especially  those  of  arid  zone plants  are  biologically  
significant  in  speeding  or delaying  germination  until  the  
environment  is favourable  for the development and 
establishment of seedlings. [4] 
        In the present study effect of temperature and light 
exposures were examined on the seed germination percentage in 
different seasons.  
 

II. MATERIALS AND METHODS 
Study sites 
        The study area is situated between 810-15, east longitude 
and 240-42, north latitude and is situated on Vindhya plateau at 
the height of 318 meter above m. s. l. The climate is mainly sub 
tropical and sub humid. The average annual rainfall of the region 
is 82.953 mm and relative humidity is 79.36 %. Present work 
was done in the four selected field of Rewa i.e. Kothi Compound, 
Civil Lines, A. G. College and Kuthuliya (Bichhiya). Information 
regarding the distribution of Sida cordifolia L. incorporated from 
various literatures, such as Flora of Madhya Pradesh [5], the 
wealth of India (vol. VI) and Indian Medicinal Plants (Kirtikar 
and Basu Vol. I to IV). [6] 
 
Physiology of seed germination 
        The seeds of plant Sida cordifolia were collected from 
different localities for germination studies during the years 2005-
2007. The seeds were preserved in glass stoppered bottles after 
getting cleaned and air dried, in a cool dry place at room 
temperature.  Germination experiments were carried out 
extensively during the year 2005-2007. Germination of seeds 
was tried in between the moist filter papers place on moist cotton 
pads inside sterilized petridishes.  A counted number of seeds 
were taken in each petridish. The observations were recorded 
daily and the germinated seeds were removed from the 
petridishes after counting. The observations in all sets were 
continued for atleast twenty days and were stopped when no 
further germination took place continuously after the specified 
period. 
        There were many methods given to break the dormancy of 
seeds and also observed the seed germination of Sida cordifolia.  
 
Temperature treatment 
        To study the effect of temperature on breaking of the 
dormancy of seeds, different temperatures were given. 50 seeds 
were selected for each set and presoaked in water inside the 
petridishes for 24 hours. Then these seeds were incubated at 
different temperatures from 250C to 600C for 12 hours. After this 
treatment, seeds were set for germination. 
 
Low and high temperature treatment 
        Three sets of selected soaked seeds were kept at low 
temperature i.e. inside refrigerator and high i.e. inside oven at 
1000C for 12-12, 24-24 and 48-48 hours. Then germination 
response was calculated during the months of November – 
December (winter season). 
 

S 
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Treatment with different monochromatic light 
        Soaked seeds of Sida cordifolia were exposed for 
germination under different cellophane paper viz blue, green, 
yellow, red and blue-red together (for far red)  to obtain 
germination responses. 
 
Effect of different light exposures in different seasons 
        Freshly collected seeds of Sida cordifolia in different 
seasons viz. rainy, winter and summer seasons during the years 
of 2005-2007 were used the study of different light exposures on 
seed germination. The petridishes were put in the five different 
light exposures like control (normal day and night cycle), 
continuous light, strong light, diffuse light and continuous 
darkness. 
 

III. RESULTS AND DISCUSSION 
        Sida cordifolia L. belongs to family malvaceae, commonly 
known as “Indian ephedra” because of the presence of alkaloid 
ephedrin. In Hindi it is known as “Vatya” and in English it is 
known as “Country Mallow”. Sida cordifolia L. is a perennial 
herb of the family Malvaceae. It is common weed of gardens, 
cultivated fields and waste lands. [7] 
        Germination is a crucial phase in the life cycle of seed 
plants. An angiospermic seed may apper simple externally but 
has a complex ecophysiology for its germination mechanism. 
Seeds of many species exhibit some kind of inhibition for 
immediate germination, even when the environmental conditions 
are favourable for onset the process. [8] 
        Temperature plays an important role in germination of 
seeds. The results of effect of temperature treatment on seed 
germination are tabulated table 1 and 2. We have found the 
maximum germination percentage at 400C. The germination 
percentage increases with increasing temperature upto 400C but it 
decreases when temperature increasing from 400C. There is no 
germination at 600C. Seeds of Sida cordifolia go on losing their 
germinability with the increasing period of temperature in hours. 
Thermo control of seed germination in various species has been 
investigated by Dutta and Sen (1983). [8] 
        Table 3 shows that the alternate temperature treatment is 
quite effective in increasing the germination percentage of seeds. 
The best duration for such a treatment, however is limited to 12 
hours storage in refrigerator at 5-70C and 12 hours in oven at 
1000 C, after which the percentage germination becomes very 
low.  
        Table 4 shows that the percentage of germination did not 
change significantly from that of normal germination during 
winter season. Only blue light however   accelerates germination 
percentage. The yellow and far-red light does not have any 
marked effect on the percentage of seed germination while the 
effect of green and red light was found to be nil on germination 
of Sida cordifolia seed. The germination percentage in seeds of 
Sida grewioides and Sida spinosa were studied by Chavan and 
Sen (1973). [9] 
        The results of different light exposures on germination 
percentage of Sida cordifolia seeds are tabulated table 5, 6 and 7. 
There is not any marked effect of light on the germination 
percentage of Sida cordifolia seeds. However, only accelerates 
the germination process. Sen, et. al., 1966 [10] had also reported 

that light was an important factor affecting the germination of 
seed. A similar result was observed.   
 
Table 1 – Effect of Temperature treatment at 12 hours on the 

seed germination Sida cordifolia L. 
 
S. 
No. 

Temperature 
Treatment 

Germination % in 20 days 

 Control 80 
1 25 OC 10 
2 30 OC 12 
3 35 OC 16 
4 40 OC 20 
5 45 OC 14 
6 50 OC 11 
7 55 OC 4 
8 60 OC Nil 
 

Table 2 – Effect of Temperature treatment on the seed 
germination Sida cordifolia L. 

 
S. 
No. 

Duration in hours Germination % in 20 days 

 Control 80 
1 6 18 
2 12 17 
3 18 16 
4 24 12 
5 30 10 
6 36 6 
7 42 4 
8 48 Nil 
 

Table 3 – Effect of alternate temperature treatment on the 
seed germination percentage of Sida cordifolia L. 

 
S. 
No. 

Duration of treatment given 
in hours 

Germination % in 
20 days 

 Control 80 
1 6 hr. Refrigerator (5-7 OC) and 

6 hr. oven (100 OC) 
48 

2 12 hr. Refrigerator (5-7 OC) and 
12 hr. oven (100 OC) 

69 

3 24 hr. Refrigerator (5-7 OC) and 
24 hr. oven (100 OC) 

36 

4 48 hr. Refrigerator (5-7 OC) and 
48 hr. oven (100 OC) 

6 

 
Table 4 – Effect of monochromatic light on the seed 

germination percentage of Sida cordifolia L. 
 
S. 
No. 

Duration of treatment given 
in hours 

Germination % in 
20 days 

 Control 80 
1 Blue 30 
2 Green Nil 
3 Yellow 10 
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4 Red Nil 
5 Far red 10 
 

Table 5 – Effect of different light exposures on the seed 
germination percentage of Sida cordifolia L. during rainy 

season 
 
S. 
No. 

Light Exposures Germination % in 
20 days 

 Control 80 
1 Continuous light 70 
2 Strong light 74 
3 Diffuse light  48 
4 Continuous darkness 64 
 

Table 6 – Effect of different light exposures on the seed 
germination percentage of Sida cordifolia L. during winter 

season 
 
S. 
No. 

Light Exposures Germination % in 
20 days 

 Control 80 
1 Continuous light 16 
2 Strong light 22 
3 Diffuse light  18 
4 Continuous darkness 10 
 

Table 7 – Effect of different light exposures on the seed 
germination percentage of Sida cordifolia L. during summer 

season 
 
S. 
No. 

Light Exposures Germination % in 
20 days 

 Control 80 
1 Continuous light 16 
2 Strong light 24 
3 Diffuse light  32 
4 Continuous darkness 16 
 

IV. CONCLUSION 
        Sida cordifolia L. is a perennial branched herb of the family 
Malvaceae. The seeds of Sida cordifolia have a viability period 
of 21 months. Germination initiation, germination speed and 
germination percentage were noted to be better in fresh seeds. 
Temperature lays an important role in the seed germination.   
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Abstract- In this paper is  to introduce the idea of integration of tensor field .The definitions of indefinite and definite for tensor fields are similar to 
the analogous definitions for integrals functions differential calculus , and the definite integral tensor fields is also a tensor field of the sum type. 
 
    Index Terms- [1]  The dual space of a vector space is defined as follows : the dual space *V ,[2] Nk ∈ given a vector space kVV ,.....,1 one 

can define a vector space kVV ⊗⊗ .....1 called their tensor product .  [3]The definite integral tensor of tf ′ on a closed interval [ ]ba, is defined 

by the Newton –Leibniz formula )()( afbffdtf b

at

b

a
t −==′∫ .[4] the indefinite integral of a vector field [ ]YX , is of the form 

[ ] 0, YYdtYX tt +=∫ , where Y is a differentiable vector field. 
 

I. INTRODUCTION 

The metric tensor is called positive-definite it assigns a positive vault every non-zero vector , a manifold equipped with a positive 

define metric tensor is a known a Riemannian manifold , having define vectors and one-form we can define tensor , a tensor of 
rank ),( nm  also called ),( nm tensor , is defined to be scalar function of m one-forms and v  vectors that is linear in all of its 
argument, if follow at once that scalars tensors of rank (0,0) , for example metric tensor scalar product equation 

VPVP


,~)(~
= requires a vector and one-form is possible to obtain a scalar from vectors or two one-forms vectors tensor the 

definition of tensors , any tensor of )2,0( will give a scalar form two vectors and any tensor of rank )2,0( combines two one-forms 

to given )2,0( tensor field xg called tensor the 1−
xg  inverse metric tensor , the metric tensor is a symmetric bilinear scalar function 

of two vectors that xg and xg is returns a scalar called the dot product . 

(1.1)                                                                 ),(..),( VWgVWWVWVg


=== . 

 Next we introduce one-form is defined as linear scalar function of vector )(~ VP


is also scalar product VPVP ~,~)(~
=



             
one-form p~ satisfies the following relation. 

(1.2)                                 )(~)(~,~,~,)(~ WPbVPaWPbVPaWbVaPWbVaP


+=+=+=+  

and given any two scalars a and b and one-forms QP ~,~ we define the one-form QbPa ~~
+ by. 

(1.3)                                       )()(~,~,~,~~)()~~( VQbVPaVQbVPaVQbPaVQbPa


+=+=+=+  

and scalar function one-form we may write )~()(~,~ PVVPVP


== , for example 0,2 == nm and 

)~,~()~,~()~,~()~,~()~~,~~( SQbdTRQbcTSPadTRPacTSdRcQbPaT +++=++ tensor of a given rank form a liner algebra mining 
that a liner combinations of tensor rank ),( nm is also a tensor rank ),( nm , and tensor product of two vectors A and B given a 

rank )0,2( , )~().~()~,~(, QBPAQPTBAT


≡⊗= and ⊗ to denote the tensor product and non commutative 

ABBA


⊗≠⊗ and AcB


= for some scalar , we use the symbol⊗ to denote the tensor product of any two tensor e.g 
BAPTP ~~~

⊗⊗=⊗ is tensor of rank )1,2( .   The tensor fields in inroad allows one to the tensor algebra )( MTA pR the tensor 

spaces obtained by tensor protects of space R , MTp and MT p
* using tensor defined on each point Mp∈ field for example 

M be n-dimensional manifolds a differentiable tensor )( MTAt pRp ∈ are same have differentiable components with respect , given 
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by tensor products of bases nkMT
x p

p
k

,....,1, =⊂






∂
∂ and ( ) MTdx pp

k *⊂ induced by all systems on M . Laplace-

“Bltrami operator” plays a fundamental role in Riemannian geometric in real applications smooth metric surface is usually as 
triangulated mesh the manifold including mesh parameterization segmentation let V is the space whose elements are linear functions 
from *V is denote its dual space , we denote the of )( *Vσ then RV →:σ for the any Vv∈ we denote the value of σ on v by 

)(Vσ or by σ,v . 

Tensor Riemannian Geometry . A ∞C covariant tensor field of order r on ∞C manifold M is function M is assigns to 
each Mp∈  an element pϕ of )( MTf p

r and which has additional property that given any ∞CXXX r ,),.....,,( 21 vector fields 

on an open subset U of M , then )....,,( 1 rp XXϕ is ∞C function onU , defined 

by )....,,(,),.....,,( 121 prppr XXPXXX ϕ= we denote by )(Mf r the set of all ∞C covariant tensor fields of order r on M .    

For each )(Uf r∈ϕ including the restriction to U of any covariant tensor field on M , has a unique expression form. 

(1.4)                                                                 ( )riri
ri

i ri
i wwaa ,....,,...,,...,

1
1 ⊗= ∑ ∑ϕ

 
where at each point riiaU ,..,, 1 are ( )rii EE ,...,1ϕ are the component of ϕ in the basis ( )riri ww ⊗⊗,....., and is ∞C function on 
U .   The tangent space MTp is defined as the vector space spanned by the tangents at p to all curves passing through point p in 

the manifold M , and the cotangent MTp
* of a manifold at Mp∈  is defined as the dual vector space to the tangent space MTp , 

we take the basis vectors 






∂
∂

=
ii x

E for MTp and we write the basis vectors MTp
* as the differential line elements 

ii dxe = thus the inner product is given by j
i

idxx δ=∂∂ ,/ . 
A alternating covariant tensor field of order r on M will be called an exterior differential form of degree r , or some time simply r-
form , the set )(MrΛ of all such forms is a subspace of )(Mf r , for example )(MΛ denote the vector space over R of all 
exterior differential forms , then for )(MrΛ∈ϕ and )(MsΛ∈ψ the formula ( ) ppp ψϕψϕ ∧=∧ defines an associative product 

satisfying ( ) ( ) )(1 ϕψψϕ ∧−=∧ sr with this product )(MΛ is algebra over R if )(MCf ∞∈ we also have 
(1.5)                                                                    )()()( ϕψψϕψϕ fff ∧=∧=  
is a field of co frames on M or an open set U  of M , an oriented vector space is a vector space plus an equivalence class of 
allowable bases choose a basis to determine the orientations those equivalents to will be called oriented or positively oriented bases or 
frames this concept is related to the choice of a basis Ω of )(VnΛ , say that M is oriented if is possible to define a ∞C n-form 
Ω on Ω which is not zero at any point in which case M is said to be oriented by the choice . 

II. TENSOR ON A VECTORS SPACE 
  
2.1 Tensors  
In this section some fundamental constructions for a real vector space V are introduced . The dual space *V the tensor spaces 

)(VT k and the alternating tensor spaces )(VAk . The presentation is based purely on linear algebra , and it is independent of all the 
following , where we shall apply the theory of the present section to the study of manifolds. The linear spaceV will then be the 
tangent space MT p  at a given point. Let V be a vector space over R .For our purposes only finite dimensional space are needed , 
so we shall assume dim. ∞≤V whenever it is convenient .  
 
2.2 The dual space  
We recall that the dual space of a vector space is defined as follows : the dual space *V is the space of linear maps RV →:ζ a 

liner map *V∈ζ is often called a linear form equipped with the *V becomes a vector space on its own. The basic theorem about 
*V ,for V finite dimensional , is the following . 

 
 
Definition 2.2.1 
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The dual space 
*V is the space of linear maps RV →:ζ a linear map *V∈ζ is often called a linear form . Equipped with the 

natural algebraic operations of addition and scalar multiplication of maps *V becomes a vector space on its own. The basic theorem 
about *V for V finite dimensional is the following . 
 
Theorem 2.2.2 
Assume dim NnV ∈= and let Ree n ∈,....,1 be a basis (i) For each ni ,....,1= an element *Vi ∈ζ is defined by 

Raaaeaea ninni ∈=++ ,....,,).....( 111ζ . (ii) the elements nζζ ,....,1  form a basis for *V ( called the dual basis )  
Proof : 
Is easy for (ii) notice first that tow linear forms on vector space are equal, if they agree on each element of a basis . Notice also that it 
follows from the definition iζ  that jiji e ,)( δζ = let *V∈ζ , then  

i

n

i
ie ζζζ )(

1
∑
=

=  
Because the two sides agree on each je .This shows that the vectors nζζ ,......,1 space *V . They are also linearly independent, for 

∑ =
i
b 0ζ then ∑ ==

i
jiij ebb 0)(ζ for all j . 

 
Corollary 2.2.3 
If dim nV = then dim *V if a linear form *V∈ζ satisfies that 0)( =Vζ for all Vv∈ , then by definition 0=ζ then similar 
for elements Vv∈ needs. 
 
Corollary 2.2.4 
 Let Vv∈ if 0≠v then 0)( ≠vζ for some *V∈ζ . 
Proof : 
For simplicity we assume dim ∞v ( although the result is true in general ) . Assume 0≠v . Then there exists a basis 

nee ,....,1 for V . This can be seen from the following theorem , which shows the elements of *V can be used to detect whether a 
given belongs to a given subspace . 
 
2.3 The dual of a linear map 
Let WV , be vector space over R , and let WVT →: be liner . By definition, the dual map *** : VWT → takes a linear form 

*W∈η to its pull-back by T , that is TT ηη =)(* . It is easily seen that *T liner. For example assume V and W are finite 
dimensional  and let WVT →: be linear . If T is represented by a matrix )( jia  with respect to the dual base. 

 
Lemma 2.3.1 
Assume V and W are finite dimensional, and let WVT →: be linear . If T is represented by a matrix )( ,ije with respect to 

some given bases then *T is represented by the transposed matrix )( ,ije  with respect to the dual spaces . 
Proof : 
Let nee ,....,1 and mff ,....,1 denote the given base for V and W the fact that T is represented by )( , jia is expressed in the 

equality i
i

jij faTe ∑= , . Let nζζ ,....,1 and mηη ,....,1 denote the dual bases for *V and *W then )(, jiji Tea η= we now 

obtain with kT ηζ *= that . 

j
j

jkj
j

jjj
j

kk aTekeTT ζζηζηη ∑∑∑ === ,
** )()(  

2.4 Tensors vector spaces  
We now proceed to define tensors . Let Nk∈ given a vector space kVV ,.....,1 one can define a vector space kVV ⊗⊗ .....1 called 
their tensor product . The element of this vector space are called tensors with the situation where the vector space kVV ,.....,1 are all 
equal to the same space. In fact the tensor space VT k we define below corresponds to kVV *

1
* .....⊗⊗ in the general notation. 

And we define  VVV k ××= .... be the Cartesian product of k copies of V .A map ϕ from kV to a vector space U is called 
multiline if in each variable separately ( i.e with the other variables held fixed ) . 
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Definition 2.4.1 
Let VVV K ××= ..... be the Cartesian product of k copies of V . A map ϕ from kV to a vector space U is called multiline  if 
it is linear in each variable separately ( i.e with the other variables held fixed ) 
 
Definition 2.4.2 
A(covariant) k-tensor on  V is a multilinear map RVT k →: . The set of k-tensors on V is denoted )(VT k . In particular,          
a 1-tensor is a linear form , *1 )( VVT = . It is convenient to add the convention that RVT =)(0 . The set )(VT k is called tensor 
space, it is a vector space because sums and scalar products of multilinear maps are again multilinear. 
 
2.5Alternating tensors 
Let V be a real vector space . In the preceding section the tensor spaces VT k were defined , together with the tensor product 

)()()(,),( VTVTVTTSTS lklk +→×⊗→ there is an important construction of vector spaces which resemble tensor 
powers of V , but for which there is a more refined structure, These are the so-called exterior powers V , which play an important 
role in differential geometry because the theory of differential forms is built on them. They are also of importance in algebraic 
topology and many other fields. A multiline map UVVV k →××= ....:ϕ where 1≥k is said to be alternating if for all 

kvv ,......,1 are inter-changed that is ),....,,.....,,.....,(),....,,......,( 1 kijiki vvvvvvv ϕϕ −= since every permutation of numbers 

k,......,1 can be decomposed into transpositions, it follows that ),.....,(sgn),....,( 11 kk vvvv ϕϕ σσ = for all permutations 

kS∈σ of the numbers k,.....,1 .For example let 3RV = the vector product Vvvvv ∈×→ 2111 ),( is alternating for 
VVV →× .And let RV = the nn× determinant is multinear and alternating in its columns, hence it can be viewed as an 

alternating map RR nn →)( . 
 
Lemma 2.5.1 
Let UV k →:ϕ be multilinear . The following conditions are equivalent : (a) ϕ is alternating . (b) 0),...,( 1 =kvvϕ whenever 
two of vectors kvv ,....,1 are linearly dependent. 
Proof :  
(a) ⇒ (b) if so implies  0),....,( 1 =kvvϕ ,(a) ⇒ (b) consider for example the interchange of 1v and 2v . By linearity 

,.....),(,....),(,.....),(,.....),(,.....),(),....,()....,,(0 2121212121212121 vvvvvvvvvvvvvvvv ϕϕϕϕϕϕφ +=++=++=  
If follows that ,....),(),....,( 211 vvvv k ϕϕ −= (a) ⇒ (c) if the vector ),...,( 1 kvv are linearly dependent then one of then can be 

written as a linear combination  of the others. It then follows that ),....,( 1 kvvϕ is a linear combination of terms in each of which 
some iv appears twice (a) ⇒ (b) obvious . In particular , if Vk .dim≥ then every set of k vectors is linearly dependent, and hence 

0=ϕ is the only alternating map UV k → . 
 
Definition 2.5.2 
An alternating k-form is an alternating k-tensor RV k → the space of these is denoted )(VAk , it is a linear subspace of )(VT k  
 
Theorem 2.5.3 
Assume dim nV = with nee ,....,1 a basis . let *

1,...., Vn ∈ζζ denote the dual basis . The elements ki ,1 .... ζζ ⊗⊗ where 

),....,( 1 kiiI = is an arbitrary sequence of k numbers in { }n,....,1 ,form a basis for )(VT k . 
Proof : 
Let kiiT ζζ ⊗⊗= ......11 . Notice that if ),.....,( 1 kjjJ = is another sequence of k integers , and we denote by je the element 

k
kjj Vee ∈,....,1 then jIjI eT δ=)( that is 1)( =jI eT if IJ = and 0 otherwise . If follows that the IT are linearly 

independent, for if a liner combination I
I

ITaT ∑= is zero, then 0)( == jj eTa . It follows from the multilinearity that a k-tensor 

is uniquely determined by its values on all elements in kV of the form je . For any given k-tensor T we have that the k-tensor 

I
I

I TeT )(∑ agrees with T on all je hence I
I

I TeT )(∑ and we conclude that the IT span )(VT K . 
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2.6 The wedge product  
In analogy with the tensor product TSTS ⊗→),( form )()()( 1 VTVTVT klk +→× , there is a construction of a product 

1)()( +→× klk AVAVA since tensor products of alternating tensors are not alternating , it does not suffice just to take TS ⊗ . 
 
Definition 2.6.1 
Let )(VAS k∈ and )(VAT l∈ . The wedge product )(1 VATS k+∈∧ is defined by )( TSALtTS ⊗=∧ .Notice that in 
the case 0=k ,where RVAk =)( , the wedge product is just scalar multiplication .  
 
Example 2.6.2 
Let *1

21 )(, VVA =∈ηη then by definition )(2/1 122121 ηηηηηη ⊗−⊗=∧ since the operator . Alt is linear the wedge 
product depends linearly on the factors S and T . It is more cumbersome to verify the associative rule for ∧ . In order to do this we 
need the following . 
 
Lemma 2.6.3 
Let )(,)( VASVAR lk ∈∈ and )(VAT m∈ then  
(2.1) )()()( TSRAltTSRTSR ⊗⊗=∧∧=∧∧ And )()(()( TSRAltTSAltRAltTSR ⊗⊗=⊗⊗=∧∧  

The wedge product is associative, we can write any product rTT ∧∧ .....1 of tensor )(VAT ik
i ∈ without specifying brackets. In 

fact it follows by induction from that )......(..... 11 rr TTAltTT ⊗⊗=∧∧ regardless of how brackets are inserted in the wedge 

product in particular, it follows from [ ]jijikk v
k

vv ,11 )(det
!

1),....,(..... ηηη =∧∧ for all Vvv k ∈,....,1 and *
21,...., V∈ηη are 

viewed as 1-forms, the basis elements Iζ are written in this fashion as kiIiI ζζζ ∧∧= ..... where ),....,( 1 kiiI = is an increasing 

sequence form n,....,1 this will be our notation for Iζ from now on . The wedge product is not commutative . Instead, it satisfies the 
following relation for interchange of factors. 
In this  defined a tensorφ onV is by definition a multiline *V denoting the dual space toV , r its covariant order and s its contra 

variant order , assume 00 ≥≥ sorr  thusφ assigns to each r-tupe of elements ofV and s tupelo of elements of *V a real number 

and if for each k , srk +≤≤1 we hold every variable except theφ fixed the thk − satisfies the linearity condition  
(2.2)                                                        ( ) ( ) ).....,,(...,,..,,...., 111 kkkk vvvvvvv ′′+=′′+ φαααφ   
For all R∈′αα , and Vvv kk ∈′, or V respectively for a fixed sr , we let )(Vf r

s be the collection of all tensors onV of covariant 
order s and contra variant order r , we know that as a function from ( )VVVV ××××× ....... * to order R they may by added 
and multiplied by scalars elements R with this addition and scalar multiplication )(Vf r

s is a vector space so that 

if )(, 21 Vf r
s∈φφ and R∈21,αα then 2211 φαφα + defined in the way alluded to above that is by. 

(2.3)                                             ( ) ( ) ( ) ( ),...,,...,,...., 21222111212211 vvvvvv φαφαφαφα +=+  
Is multiline and therefore in )(Vf r

s this )(Vf r
s has a natural vector space structure. In properties come naturally interims of the 

metric defined those spaces are known interims differential geometry as Riemannian manifolds a convector tensor on a vector V is 
simply a real valued ),....,,( 21 rvvvϕ of several vector variables ),....,( 1 rvv ofV the multiline number of variables is called the 
order of the tensor , a tensor field ϕ of order r on linear in each on a manifold M is an assignment to each point Mp∈ of tensor 

pϕ on the vector space MTp which satisfies a suitable regularity condition ∞CC ,0 or rC as P on M . 
 
Definition2.6.4 
With the natural definitions of addition and multiplication by elements of R the set )(Vf r

s of all tensors of order sr , on V forms a 

vector space of dimension srn + . 
 
Definition2.6.5 
We shall say that )(Vf r

s∈φ , V a vector space is symmetric if for each rji ≤≤ ,1 ,we ( )rij vvvvv ,...,,...,,...,, 21φ similarly if 

interchanging the thi − and thj − variables rji ≤≤ ,1 changes the sign, ( )rij vvvvv ,...,,...,,...,, 21φ− then we sayφ is skew or 
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anti symmetric or alternating covariant tensors are often called exterior forms, a tensor field is symmetric respective alternating if it 
has this property at each point. 
 
Definition 2.6.7 [ Summarizing and Al-treating Transformations ] 
We define two liner transformations on the vector space )(Vf r

s ,   a symmertrizing mapping )()(: VfVff r
s

r
s → , alternating 

mapping. 

(2.4)                                
r

s
r

s fVfA →)(:  by the formula ( )( ) ( )∑=
σ

σσσφφ rr vv
r

vvf ,.....,
!

1,...., 11  

And ( )( ) ( )∑=
σ

σσσφφ rr vv
r

vvA ,.....,
!

1,...., 11 the summation being over all rG∈σ , the group of permutations of r letter it is 

immediate that these maps linear transformation on )(Vf r
s in fact σφφ → defined by )()( rr vv σ

σ φφ = is such that a linear 
transformations and any linear combination of linear transformations of a vector space is again a linear transformation. 
 
Theorem 2.6.8 
The product )()()( VfVfVf srsr +→× just defined is bilinear associative if nww ....,,1 is abasis1 )(1* VfV = then 

)()1( ,...., rii ww ⊗⊗ and nii r ≤≤ ,....,1 1 is a basis of )(Vf r finally VWF →:* is linear , then 
Proof: 
 each statement is proved by straightforward computation to say that bilinear means that βα , are 

numbers )(, 21 Vf r∈φφ and )(Vf r∈ψ then ( ) ( ) ( )ψφβψφαψβφαφ ⊗+⊗=⊗+ 2121  Similarly for the second variable 
this is checked by evaluating side on sr + vectors ofV in fact basis vectors suffice because of linearity associatively is 
similarly ( ) ( )φψϕϕψφ ⊗=⊗⊗ , the defined in natural way this allows us to drop the parentheses to 
both ),....,( )()1( rii ww ⊗⊗ from a basis it is sufficient to note that if nee ,....,1 is the basis of V dual to )....( 1 nww ⊗⊗ then the 
tensor previously ),...,1( riiΩ defined is exactly ),....,( )()1( rii ww ⊗⊗ this follows from the two definitions. 

(2.5)
                                           

( )




=
≠

=Ω
)11

11
)()1(

),...,1(

,.....,(),...,(1
),....,(),...,(0

,.....,
rr

rr
rjj

rii

jjiiif
jjiiif

ee   

(2.6)
                             

)(
)(

)1(
)1(

)(
)2(

)2(
)1(

)1(
)()1(

)()1( ,..,),..,()(),...,(),...,( ri
rj

i
j

ri
j

i
j

i
rjj

rii weweweeww δδ==⊗⊗  
which show that both tensors have the same values on any order set of r basis vectors and are thus equal finally 
given VWF →:* if srww +,....,1 then 

(2.7)                                              ( )( ) ( )
( ) ( ) ( ) ( )( )srsrr

srsr

wwFFwFwFwFwF
wFwFwwF

++

++

⊗==

⊗=⊗

,....,)(),....,()(),......,(
)(),......,(,....,

1
***

1
**

1
*

*
1

*
1

*

ψϕψϕ
ψϕψϕ   

Which proves )()()( *** ψϕψϕ FFF ⊗=⊗ and completes tensor field. 
 
Remark 2.6.9 
 The rule for differentiating the wedge product of a p-form pα and q-form qβ is 

(2.8)                                                              ( ) qp
p

qpqp ddd βαβαβα ∧−+∧=∧ )1(  

 
Definition 2.6.10 
Let NMf →: be a ∞C map of ∞C manifolds , then each ∞C covariant tensor fieldϕ on N determines a ∞C covariant tensor 

field ϕ*F on M by the formula ),......,(),....,()( *
1

*
)(1

*
prppFrPpp XFXFXXF ϕϕ = the map )()(:* MfNfF rr → so 

defined is linear and takes symmetry alternating tensor to symmetric alternating tensors. 
 
Lemma 2.6.11  
Let 0≠Ω be an alternating covariant tensor V of order n=dim.V and let nee ,....,1 be a basis of V then for any set of 

vectors nvv ,...,1 with ∑= j
j

ii ev α we have, j
invv αdet)....,,( 1 =Ω . 
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Example 2.6.12 
I. Possible p-forms pα in two dimensional space are . 

(2.9)

                                                                          dydxyx
dyyxvdxyxu

yxf

∧=
+=

=

),(
),(),(

),(

2

1

0

φα
α
α

 

The exterior derivative of line element givens the two dimensional curl times the area 
[ ] ( ) dydxuvdyyxvdxyxud yx ∧∂−∂=+ ),(),( . 

II. the three space p-forms pα are . 

(2.10)

                                                   
321

3

21
3

13
2

32
12

3
3

2
2

1
11

0

)(

)(

dxdxdxx
dxdxwdxdxwdxdxw

dxvdxvdxv
xf

∧∧=

∧+∧+∧=

++=

=

ϕα
α
α
α

            

We see that ( ) 321
31221121 dxdxdxwvwvwv ∧∧++=∧αα and  

( )
( ) 311

3322112

1
1 2

1

dxdxdxwwwd

dxdxvd m
mjikjkji

∧∧∂+∂+∂=

∧∂=

α

εεα
 

 
Where kjiε is the totally anti-symmetric tensor in 3-dimensions.The isomorphism vectors tensor field we saw in the equation 

),(),(~ VgVgV


⋅≡⋅≡ and )~,(),~( 11 VgVgV ⋅≡⋅≡ −−


the link between the vector and dual vector spaces is provided by g and 
1−g if BA


= components µµ BA =  then BA ~~

= components ν
µνµ BgB = so where ν

νµµ AgA ≡ and ν
νµµ BgB ≡ so why 

do we bother one-forms when vector are sufficient the answer is that tensors may by function of both one-form and vectors , there is 
also an isomorphism a mongo tensors of different rank , we have just argued that the tensor space of rank ( 1.0) vectors and (0.1) are 
isomorphic , in fact all nm+2 tensor space of rank )( nm +  with fixed )( nm + are isomorphic, the metric tensor like together these 

spaces as exempla field by equation ),( k
k eTegT


νλµ
λ

µν ≡ we could now use the inverse metric  

(2.11)                                                           ),(1 k
keTegT 

µν
λλ

µν
−≡ p

kp
k

k
k TggTg νµ

λ
νµ

λ ≡  
The isomorphism of different tensor space allows us to introduce a notation that unifies them , we could effect such a unification by 
discarding basis vectors and one-forms only with components, in general isomorphism tensor vector A defined by 
 (2.12)                                                            µ

µ
ν

µν
µ

µ
µ eAegAeAA


≡== −                      

And µ
µeAA = is invariant under a change of basis because µe transforms like a basis one-form . 

2.7 Tensor fields  
The introduced definitions allows one  to introduce the tensor algebra )( MTA pR of tensor spaces obtained by tensor products of 

space R  and )( MTp and )( * MT p . Using tensor defined on each point Mp∈ one may define tensor fields. 
 
Definition 2.7.1 
Let M be a n-dimensional manifold . A differentiable tensor field t is an assignment ptp → where tensors )( MTAt pRp ∈ are of 
the same kind and have differentiable components with respect to all the canonical bases of )( MTA pR given by product of bases 

MTnk
x ppK

⊂=







∂
∂ ,...,1 and MTnkdx p

k
p

*,...,1 ⊂= induced by all of local coordinate system M . 

In particular a differentiable vector field and a differentiable 1-form ( equivalently called coveter field ) are assignments of tangent 
vectors and 1-forms respectively as stated above. 
For tensor fields the same terminology referred to tensor is used .For instance, a tensor field t which is represented in local 

coordinates by  p

j

p
i

i
j dx

x
pt ⊗
∂
∂)( is said to of order (1,1) . 
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(1) It is clear that to assign on a differentiable manifold M a differentiable tensor field T ( of any kind and order ) it necessary  and 
sufficient to assign a set of differentiable functions . ( ) ( )n

kjj
miin xxTxx ,....,,...., 1

,...,1
,....,11 →  

In every local coordinate patch ( of the whole differentiable structure M or, more simply , of an atlas of M ) such that they satisfy 
the usual rule of transformation of comports of tensors of tensors if ( )nxx ,....,1 and ( )nyy ,....,1 are the coordinates of the same 
point Mp∈ in two different local charts . 

p

kj

p

j

p
mi

p
ikjj

mii dxdx
xx

T ⊗⊗⊗
∂
∂

⊗⊗
∂
∂ ....... 1

1,....,1
,...,1  

(2) it is obvious that the differentiability requirement of the comports of a tensor  field can be choked using the bases induced by a 
single atlas of local charts. It is not necessary to consider all the charts of the differentiable structure of the manifold. 
(3) If  X is a differentiable vector field on a differentiable manifold, M defines a derivation at each point 

( )MDfifMp ∈∈ : , 
p

i
i

p x
pXfX
∂
∂

= )()( where ( )nxx ,....,1 are coordinates defined about p . More generally every 

differentiable vector field X defines a linear mapping from )(MD to )(MD given by )( fXf → for every 
)(MDf ∈ where )()( MDfX ∈ is defined as )()()( fXPfX p= for every Mp∈ . 

(4) for (contra variant ) vector field X on a differentiable manifold M , a requirement equivalent to the differentiability is the 
following the function )(:)( fXPfX p→ , ( where we use pX as a derivation ) is differentiable for all of )(MDf ∈ . 

Indeed if X is a differentiable contra variant vector field and if  )(MDf ∈ , one has that )(:)( fXPfX p→ is a 
differentiable function too as having a coordinate representation . 

( ) ( )
),...,1(

111 ,....,,...,)(:)( nxxi
nin

x
fxxXxxUfX

∂
∂

→∈− φφ  

In every local coordinate chart ),( φU and all the involved function being differentiable . Conversely )( fXp p→ defines a 

function in )(MD , )( fX for every )(MDf ∈ the components of )( fXp p→ in every local chart ),( φU must be 

differentiable . This is because in a neighborhood of Uq∈ , ( ))1()( fXqX i = . 

Where the function )()1( MDf ∈ vanishes outside U and is defined as )(rxr i→ , )(rh in U where ix is the i-th component 
of φ ( the coordinate ix ) and h a hat function centered on q with support in U . Similarly the differentiability of a covariant vector 

field w is equivalent to the differentiability of each function pp wXp .→ for all differentiable vector fields X . 

(5) If )(MDf ∈ the differential of f in p , pdf is the 1-form defined by 
p

i

p
ip dx

x
fdf

∂
∂

= in local coordinates about p . 

The definition does not depend on the chosen coordinates .As a consequence , the point Mp∈ , pdfp → defines a covariant 

differentiable vector field denoted by df and called the differential of f . 
(6) The set of contra variant differentiable vector fields on any differentiable manifold M defines a vector space with field given by 
R is replaced by )(MD , the obtained algebraic structure is not a vector space because )(MD is a commutative ring with 

multiplicative and addictive unit elements but fails to be a field . However the incoming algebraic structure given by a vector space 
with the field replaced by a commutative ring with multiplicative and addictive unit elements is well know and it is called module.  

III. INTEGRATION OF TENSOR FIELDS 
 In the previous in this section we defined the Lie derivative of tensor field along a few tXat exp= of a vector field X  . 
Analogously , one can spank about an integration of tensor fields. In particular we need to recover a tensor field its known Lie 
derivative with respect to the vector field X . 
Definition 3.1 
The indefinite integral of a function tf ′ with respect to the parameter t is defined as the set of all ant derivatives of tf ′ along flow 

ia of X symbolized by . 
(3.1)                                                                                      0ffdtf ii +=′∫  
Where 0f is an invariant of X i.e 00 =fX . 
Definition 3.2 
The definite integral of tf ′ on a closed interval [ ]ba, is defined by the Newton –Leibniz formula. 
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(3.3)                                                                   )()( afbffdtf b

at

b

a
t −==′∫  

f is a tensor field, then along with the Lie differentiation one can speak about an integration of tensor fields along the flow of X . 
Let S and Q be smooth tensor fields of the same type on M . 
Definition 3.3 
A tensor fields , Q  is said to be an ant derivative of S along the flow X if SQlQ X ==′ .Let 1Q and 2Q be tensor fields of the 
same ant derivative of S .then the second one is an ant derivative of S if and only if 021 QQQ =− where 0Q is an invariant tensor 
field along the flow of X ,i.e 00 =QlX . 
Definition 3.4 
The indefinite integral of the tensor field S with respect to t is defined as the set of all ant derivatives of S along the flow ia of 
X ,symbolized by . 

(3.4)                                                                                        0QQdtS tt −=∫  
Where Q is a ant derivative of S and 00 =QlX the next proposition relates the integration and the Lie differential of tensor fields. 
Proposition 3.5 
Let Q be an ant derivative of S along the flow  ia of X and suppose S is continuous on a closed interval [ ]ba, .Then the definite 
integral of S is defined by . 
(3.5)                                                                                        abt QQdtS −=∫  
Proof: 
Let the closed interval [ ]ba, be partitioned by points bttttttta nniii =≤≤≤≤≤≤≤≤= −+− 11110 ......... then the definite 
integral of S is defined by taking the limit of the sum. 

                                                                                             i

n

i
iitt

b

a
tSdtS ∆= ∑∫

=→∆
10maxlim ξ  

Where iSξ is the value of S at an arbitrary point ),( 1 iii tt −∈ξ and 1−−=∆ iii ttt is the length of the subinterval 
ni ,...,2,1= According to the mean value theorem there is one point iξ in each open interval )( 1−− ii tt such that 

1−−=∆ ititii QQtS ξ we have )( 1
1

−
=

−=− ∑ it

n

i
itab QQQQ which can be rewritten as . 

(3.6)                                                             i

n

i
iab tSQQ ∆=− ∑

=1
ξ  

Then taking the limit of sum in the right-hand side (3.6) as ∞→n we obtain . Let Y be differentiable vector field on M . 

(3.7)                                                                                    [ ] ba
t

b

a
YYdtYX −=∫ ,

 
Example 3.6 ( Geometrical examples ) 

Let us consider the linear vector field 
yx

yX
∂
∂

+
∂
∂

−= on the x,y plane the flow ia of X is a uniform circular motion around the 

origin )sincos,sincos(),(: txtytytxyxai +−→ the indefinite integral of a function along the flow ia is defined by 

(3.1) , where )(00 Iff =  is a function of invariant 22 yxI += of X form (3.3) it follows that the indefinite integral of a vector 
field [ ]YX , is of the form [ ] 0, YYdtYX tt +=∫ , where Y is a differentiable vector field on the xy plane , and 0Y is of the form 

y
yx

x
yxY

∂
∂

+
∂
∂

= ),(),(0 ηξ . According to condition [ ] ( ) ( ) 0, 0 =
∂
∂

−+
∂
∂

+=
y

X
x

XYX ξηηξ the functions ξ and 

η must satisfy the system of linear ODEs . 

                                                                                                   




=′+′′
=′+′′

0
0

ηη
ξξ

 

Where prime denotes the derivative with respect to X . Supposes two function xf = and yg = be given on the yx, plan .The 
dragging of those functions and the function yxgf +=+ along the flow of X are described by tttt ygxf == , and 

tt yxgf )()( +=+ respectively . Let us calculate the corresponding definite integrals on the closed interval [ ] 



=

2
,0, πba . 

By (3.2) we have. 
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yyxdtyxdtgf

yxydtydtg

yxxdtxdtf

ttttt

ttt

ttt

2)()()( 2
0

/2

0

2

0

/

2
0

2

0

2

0

2
0

2

0

2

0

−=+=−=+

−===

−−==′=′

∫∫

∫∫

∫∫

π
ππ

π
ππ

π
ππ

 

Consider the vector field 
y

Y
∂
∂

= the Lie derivatives of Y with respect to X is described the vector – function 

[ ] [ ] Y
y

YXY
x

YXY −=
∂
∂

−=′=′′
∂
∂

==′ .,. thus we have 0=′+′′ YY and the dragging of Y along the flow of X is 

described by the vector-function
y

t
x

tYTaY it ∂
∂

+
∂
∂

== cossin  then using we obtain the definite integral of field 
x

Y
∂
∂

=′ on 

the closed interval 





2
,0 π

  
 
  

 
The figure (1) illustrate the meaning of the definite integral of a vector field on the . 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure (1) : the flow of X is the uniform circular motion around the origin in the counterclockwise direction . The Lie derivative of  

y
Y

∂
∂

= ( south wind ) with respect to X is the field 
x

Y
∂
∂

=′ ( west wind) . 

 
 
 
 
 
 
 
 
 
 
 
Figure (2) : The field Y is rotated in moving frame according to the law tYtYYt sincos ′+= ( the wind changes own direction 

rotating clockwise ) . The calculating of definite integral [ ]dtYX∫
2

0
.

π

yields the field 
yx ∂
∂

∂
∂ , (north-west wind )  

 
 
 

y
t

x
t

xyx
Ydt

x t
t

t ∂
∂

−
∂
∂

=






∂
∂

∂
∂

−
∂
∂

==






∂
∂

∫ sincos,2
0

2

0

π
π
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Figure (3): the summands for the integral sum are defined by the mean value theorem taking the limit of the integral sum. We obtain 
the closing line to the hodograph of iY , the hodograph is the velocity as function of time . The hodograph of the vector-function 

iY has the same trajectory as X but with opposite direction . The integral sum tt t
tY ∆′∑/

ξ ξ is a broken line to the hodograph and the 

integral yx ∂
∂

−
∂
∂

is a straight line closing this broken , see Figure (3) . 

Example 3.7 

Let three vector fields                        
y

x
x

yZ
z

x
x

zY
z

y
y

zX
∂
∂

−
∂
∂

=
∂
∂

+
∂
∂

−=
∂
∂

−
∂
∂

= ,,  

Be given in space in the space xyz . The flows of XY , and Z are rotation about three axis xyz respectively . Let us consider the 
dragging of Y along the flow of X the dragging of Z along the flow of Y and the dragging of X along the flow of Z : 

[ ]
[ ]
[ ] tYtXXXXYYZX

tXtZZZZXZYZ
tZtYYYYZYXY

t

t

t

sincos0,,
sincos0,,

sincos0,,

+=⇒=+′′==′
+=⇒=+′′==′
+=⇒=+′′==′

 
Let us calculate the integrals of XY , and Z on a closed interval [ ]ba, . 

[ ]

[ ]

[ ] 





 +

−
+−

===







 +

−
+−

=−==







 +

−
+−

=−==

∫∫

∫∫

∫∫

2
cos

2
sin

2
sin2_,

2
cos

2
sin

2
sin2,

2
cos

2
sin

2
sin2,

baZbaXbaXXdtXZdtY

baXbaZbaZZdtZYdtX

baZbaYbaYYdtYXdtZ

ab
t

b

a

b

a
t

ab
t

b

a

b

a
t

ab
t

b

a

b

a
t

 

Taking 0=a and 
2
π

=b we obtain three vector fields . 

(3.8)                                                    ( )
z

x
y

x
x

zydtZt ∂
∂

−
∂
∂

−
∂
∂

−=∫
2

0

π

 

(3.9)                                                   ( )
z

y
y

zx
x

ydtX t ∂
∂

−
∂
∂

+−
∂
∂

−=∫
2

0

π

 

(3.10)                                                 ( )
z

y
y

zx
x

ydtYt ∂
∂

−
∂
∂

+−
∂
∂

=∫
2

0

π

 

The flow of the field (3.8) is . 

{ ( )
2
2sin2cos),,( tzytxxzyx t ++=→  

              { ( )
2

2cos1
2
2sin),,( tzytxyyzyx t

−
+−−=→  

             { ( )
2

2cos1
2
2sin),,( tzytxzzzyx t

−
+−−=→  
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From the equalities  zyzy tt −=− and 2222 )(2)(2 zyxzyxt ++=++ we obtain two invariants . 
(3.11)                                                                    zyIzyxI −=++= 2

22
1 ,)(2   

It means that the level surfaces of the trajectories of the field (3.9) are elliptic cylinders with axis of rotation 0,0 ==+ xzy . 
The trajectories are ellipse on the intersections of cylinders 01 ≥=cI with plane 02 ≥= cI perpendicular to the axis of rotation 
the flow of the field (3.9) is . 

                                                                   { ( )
2

2cos1
2
2sin),,( tzxtyxxzyx t

−
+−−=→  

                                                                   { ( )
2
2sin2cos),,( tzxtyyzyx t ++=→  

                                                                   { ( )
2

2cos1
2
2sin),,( tzxtyzzzyx t

−
+−−=→  

And the invariants are zyIzyxI −=++= 2
22

1 ,)(2 the level surface the trajectories of the field (3.9) are elliptic with axis of 

rotation 0,0 ==+ xzy the trajectories are ellipses on the intersection of the cylinders 01 ≥=cI with planes 

02 ≥= cI perpendicular to the of rotation from dtXdtY tt ∫∫ −= 2020

ππ

it follows that the flow and invariants of the fields (3.9) and 
(3.10) are the sume, but the trajectories of these fields are opposite directed.  
 
   
    For peer review send you research paper in IJSRP format to editor@ijsrp.org. 

IV. CONCLUSION 
(a) The introduced definitions allows one  to introduce the tensor algebra )( MTA pR of tensor spaces obtained by tensor products of space 

R  and )( MTp and )( * MT p . Using tensor defined on each point Mp∈ one may define tensor fields. 

(b) the tensor product TSTS ⊗→),( form )()()( 1 VTVTVT klk +→× , there is a construction of a product 
1)()( +→× klk AVAVA since tensor products of alternating tensors are not alternating. 

(c) The definite integral of tf ′ on a closed interval [ ]ba, is defined by the Newton –Leibniz formula. 

(d) )()( afbffdtf b
at

b

a
t −==′∫  

(e) f is a tensor field, then along with the Lie differentiation one can speak about an integration of tensor fields along the flow of 
X . S and Q be smooth tensor fields of the same type on M . 
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Cryptosporidium parvum infection and  nutritional status 
of children under-five years in some selected hospitals in 

Kaduna State, Nigeria. 
Akpakpan, Edoama Edet, Inabo, Helen Ileigo and Aminu – Mukhtar, Maryam 

 
Department of Microbiology, Faculty of Science, Ahmadu Bello University, Zaria, Kaduna State, Nigeria. 

 
Abstract- Background of the study. Diarrhoea is one of the 
leading causes of death among children under five globally. In a 
study carried out to determine the prevalence rates of some 
parasites implicated in diarrhoea among children aged 0-5 years 
and their nutritional status in Kaduna State, Nigeria, stool 
samples were collected from 368 children in selected hospitals 
representing the three senatorial districts of the State. The result 
obtained showed prevalence of 19.8% and 22.8%, for 
Cryptosporidium parvum, using both microscopy and Enzyme 
Linked Immunosorbent Assay. The result of this study showed 
that the percentage of the study population which were 
underweight, stunting and wasting which were 17.4%, 27.4% and 
11.4% respectively. The Z-score values obtained for 
underweight, stunting and wasting were ˂ -2, ˂ -2 and ˂ -2 
standard deviation(SD), all within the ‘low’ range. There was no 
statistical significant association between Cryptosporidium 
parvum and gender (χ2=0.098, df=1, OR=1.083 and p-
value=0.754). The infection with C. parvum had no association 
with age, source of drinking water, water treatment and type of 
toilet. Although the association between the gender, age and the 
aforementioned risk factors, the high prevalence of C. parvum 
observed in this study indicates that this parasite is prevalent 
within the study area and as such the consumption of Well 
protected and treated drinking water should be considered a 
priority for reducing the existing high prevalence rates of 
Cryptosporidium parvum within the study population and area. 
 
Index Terms- Diarrhoea, Cryptosporidium parvum, 
Underweight, Stunting, Wasting, Kaduna State. 
 

I. INTRODUCTION 
iarrhoea is defined as the occurrence of loose or watery 
stools at least three times per day, or more frequently than 

normal for an individual (UNICEF, 2009). Diarrhoeal disease is 
the second leading cause of death in children under five years 
old. It is both preventable and treatable (WHO, 2013a). 
Undernourished children are at higher risk of suffering more 
severe, prolonged and often more frequent episodes of diarrhoea. 
Repeated bouts of diarrhoea can also undermine children’s 
nutritional status because of their decreased food intake and 
reduced nutrient absorption, combined with their increased 
nutritional requirements during repeated episodes. Diarrhoea 
often leads to stunting in children due to its association with poor 
nutrient absorption and appetite loss (UNICEF, 2013). 
Cryptosporidium parvum is an important specie implicated in 

diarrhoea (Mims et al., 1999). It is increasingly recognized as the 
parasitic pathogen responsible for diarrhoea in developed and 
developing areas among immunocompetent and 
immunocompromised persons (Wolfson et al., 1985). 
Cryptosporidium parvum is an intracellular protozoan parasite 
that is associated with gastrointestinal diseases in all classes of 
vertebrates including mammals, reptiles, birds, and fish. The 
organisms infect and reproduce in the epithelial cells of the 
digestive or respiratory tracts. Infection is predominantly 
associated with diarrhoea and biliary tract disease (Chen et al., 
2002). The sequence of events in the pathogenesis of 
cryptosporidiosis is thus: after invasion of the erythrocytes, the 
epithelial cells release cytokines. These cytokines activate 
phagocytes and recruit new leukocytes which in turn, release 
soluble factors – resulting in intestinal secretion of chloride and 
water – and inhibit absorption. Enterocyte damage maybe a 
direct consequence of parasite invasion, multiplication, and 
extrusion. Regardless of the specific mechanism, marked 
distortion of the villus architecture is accompanied by nutrient 
malabsorption and osmotic diarrhoea. Cryptosporidium species 
have been identified in every continent except Antarctica (O’ 
Connor et al., 2011).  
 

II. MATERIALS AND METHODS 
Study Area 
       Kaduna State is located on the southern end of the high 
plains of northern Nigeria. With respect to the estimate 
conducted in 2006, it has a population of 6,066,562 and 23 Local 
Government Areas. The bedrock geology is predominantly 
metamorphic rocks of the Nigerian Basement complex consisting 
of biotic gneisses and older granites. Kaduna State experiences a 
typical continental climate with distinct seasonal regimes, 
oscillating between cool to hot dry and humid to wet. The soil 
and vegetation are typical reddish brown to reddish yellow 
tropical ferruginous savannah grassland with scattered trees and 
woody shrubs. Agriculture is the main stay of the economy of the 
State, with about 80% of the people actively engaged in farming. 
Cash and food crops are cultivated and the produce include yam, 
cotton maize, beans, guinea corn, millet, ginger, rice and cassava. 
Kaduna State is the leading producer of cotton in Nigeria. 
Animal rearing and poultry farming is also a major occupation in 
Kaduna State. 
 
Study Design and Population  

D 
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       The study was hospital and clinic based. The study 
population were infants and young children aged 0-5 years 
presenting with or without diarrhoea at or hospitalized in the 
health care facilities in the state.  
 
Ethical Clearance 
       Ethical approval was obtained from the State Ministry of 
Health and Ethics Committee of hospitals before the study 
commenced. (MOH/ADM/744/VOL.1)  
 
Inclusion and Exclusion Criteria 
       The inclusion criteria included: children aged 0-5 years of 
both sexes, diarrhoeic and non – diarrhoiec , and informed 
consent. Children who have been on antimicrobial agents were 
excluded from the study. The exclusion criteria included: age 
above 5 years of both sexes, and lack of consent. 
       A diarrhoeic case in the study was defined as a child passing 
loose, watery or a bloody stool three or more times in a 24 hour 
period as reported by parents. 
 
Sample Collection 
       At the respective health facility, arrangements were made 
with resident doctors, matrons or laboratory technicians whereby 
the mother or caregiver of any child who satisfies the study 
inclusion criteria was asked to provide the child’s stool and blood 
specimen after consultation. Prior to collection of specimen, the 
mother or caregiver who consented to inclusion of his/her child 
in the study was interviewed using structured questionnaire 
designed to obtain demographic and clinical information about 
the child and his/her illness. Samples were collected when 
available. Where possible, stool samples were collected on the 
spot from the child using potty lined with cellophane for each 
use. Otherwise, the mother or caregiver was asked to bring it the 
following day. All specimens were submitted to the health 
facility laboratory and refrigerated where possible or placed in an 
ice box until they were transported to the laboratory in the 
Department of Microbiology, Ahmadu Bello University Zaria, 
Kaduna State, Nigeria for analysis. 
 
Sample processing by Formol-Ether concentration 
Technique 
       This sedimentation technique is rapid and has the advantage 
of removing lipid and colloidal material to yield clear sediment. 

In addition, the presence of formalin preserves eggs, larvae, and 
cysts so that the material can be examined hours or even days 
later. 
       The 1 gram or about a pea size of the stool sample was 
emulsified in a 15ml conical test-tube containing 10ml of 10% 
formalin, and centrifuged at 3000 rpm for 5 minutes. After which 
the supernatant was decanted. To the sediment, 10ml of 10% 
formalin, and 4ml of diethyl ether were added, centrifuged at 
3000 rpm for 5minutes. The plug of debris which was formed 
between the layers of the two liquids i.e. diethyl ether, was 
rimmed off using an applicator stick, and then decanted, leaving 
only the sediment in a small volume of formalin that drained 
back from the sides of the tube. With a Pasteur pipette, some of 
the sediment was fetched and used to make a smear on a glass 
slide and subjected to Modified Ziehl Neelsen’s staining 
procedure (WHO, 2003). The slides were stained with carbol-
fuchsin for 5 minutes and then rinsed off with water. After which 
the slides were stained with acid-alcohol for1 minute and rinsed 
off with water. The slides were counter-stained with methylene 
blue for 2 minutes and rinsed off with water. The slides were 
then placed in a rack and allowed to drain and dry. Finally, the 
stained slides were microscopically examined using 100X 
magnification. Oocysts stain pink to red or deep purple against a 
blue background. 
 

III. RESULTS 
       Malnutrition indices among Cryptosporidium parvum 
infected and non-infected children is shown in table1. Body mass 
index (kg/m2) is defined as weight in kilograms divided by the 
square height in meters. Undernutrition was indicated by W eight 
for Height –WAZ and the  Z –Score was <-2 =17.4% (64/368) 
while stunting (Height for Age-HAZ) Z –Score was  <-2  = 
27.4% (101/368). The wasting (Weight for Age Z scores was <-2  
= 11.4% (42/368). The prevalence of Cryptosporidium parvum 
among the study population in relation to gender, age, and some 
risk factors such as source of drinking water, method of water 
treatment practiced and type of toilet used is shown in Tables 2 
and 3. Out of 368 samples, 73 samples were positive for 
C.parvum by microscopy.  
 

 
Table 1: Malnutrition indices among Cryptosporidium parvum infected and non-infected children 

 
 
Nutritional 
Index 

 
Gender 

 
Infected children 

  
Non-infected children 

  
Total  

N %  N %  N % 
 Male 13 27.7  34 19.9  47 21.6 
WHZ Female 2 7.7  15 12.1  17 11.3 
 Total 15 20.5  49 16.6  64 17.4 
           
HAZ Male 16 34.0  50 29.2  66 30.3 
 Female 10 38.5  25 20.2  35 23.3 
 Total 26 35.6  75 25.4  101 27.4 
           
WAZ Male 10 21.3  21 12.3  31 14.2 
 Female 4 15.4  7 5.6  11 7.3 
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 Total 14 19.2  28 9.5  42 11.4 
HAZ=Height-for-Age, WAZ =Weight-for-Age (WAZ), and WHZ=weight-for-height. 
 

Table2: Prevalence of Cryptosporidium parvum infection to gender and age 
 

 Microscopy  ELISA  
Variables No Positive No Negative  No Positive No Negative Total  
Gender       
Male  47(21.6) 171(78.4)  51(23.4) 167(76.6) 218 
Female 26(17.3) 124(82.7)  33(22.0) 117(78.0) 150 
P-value 0.318  0.754  
       
Age (Months)      
0-12 35(24.1) 110(75.9)  38(26.2) 107(73.8) 145 
13-24 11(12.9) 74(87.1)  13(15.3) 72(84.7) 85 
25-36 11(22.4) 38(77.6)  12(24.5) 37(75.5) 49 
37-48 11(23.9) 35(76.1)  12(26.1) 34(73.9) 46 
49-60 5(11.6) 38(88.4)  9(20.9) 34(79.1) 43 
P-value 0.150  0.390  
Total 73(19.8) 295(80.2)  84(22.8) 284(77.2) 368 

CryptoM: (Gender: χ2=0.998, df=1, OR= 1.311 and p-value=0.318)(Age: χ2=6.544, df=5 and p-value=0.257) 
Crypto E: (Gender: χ2=0.098, df=1, OR=1.083 and p-value=0.754)(Age: χ2=6.544, df=5 and p-value=0.257) 
 

Table3: Prevalence of Cryptosporidium parvum in relation to some risk factors 
 

Factors Microscopy  ELISA  
No Positive No Negative No Positive No Negative Total 

Source of Drinking 
 Water 

     

Pipe-borne 19(14.7) 110(5.3)  30(23.3) 99(76.7) 129 
Well 37(24.8) 112(75.2)  33(22.1) 116(77.9) 149 
Borehole 7(12.7) 48(87.3)  11(20.0) 44(80.0) 55 
River/Stream 1(25.0) 3(75.0)  1(25.0) 3(75.0) 4 
Others 9(29.0) 22(71.0)  9(29.0) 22(71.0) 31 
P-value 0.095  0.911  
       
Water Treatment       
Boiling 5(11.9) 37(88.1)  8(19.0) 34(81.0) 42 
None 58(21.6) 210(78.4)  60(22.4) 208(77.6) 268 
Filtering 8(19.5) 33(80.5)  12(29.3) 29(70.7) 41 
Others 2(11.8) 15(88.2)  4(23.5) 13(76.5) 17 
P-value 0.406  0.720  
       
Toilet Type       
Pit latrine 44(20.9) 167(79.1)  44(20.9) 167(79.1) 211 
Open field 3(21.4) 11(78.6)  3(21.4) 11(78.6) 14 
Water closet 19(15.8) 101(84.2)  31(25.8) 89(74.2) 120 
Others 7(30.4) 16(69.6)  6(26.1) 17(73.9) 23 
P-value 0.393  0.744  
Total 73(19.8) 295(80.2)  84(22.8) 284(77.2) 368 

P-value = level of significance 
 

IV. DISCUSSION 
       From this study, out of 368 stool samples collected from 
children presenting with diarrhoea in some selected hospitals in 
Kaduna State, 73 and 84 samples were found to be positive for 
Cryptosporidium parvum by microscopy and ELISA 

respectively. The result obtained showed  prevalence rates of 
19.8% and 22.8% for C. parvum and this prevalence is rates are 
lower than the 27.6% reported in a similar study conducted in 
Lagos by Oyibo et al. (2008). This study has shown higher 
prevalence rate than the 8.1% which was reported in Ethiopia 
(Tigabu et al., 2010). It is also lower than the prevalence rate of 
5.6% which was reported in Nepal (Shariff et al., 2002). These 
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differences observed may be due to the experimental design. In 
relation to gender, the prevalence rate for C. parvum was higher 
among male children than females. This may be because male 
children are more active than females and as such engage in 
more outdoor games than their female counterpart and in the 
course of this, may pick up the parasite and become infected. 
Children within the age range of 6-11 months recorded the 
highest prevalence for C. parvum in the present study. This result 
does not agree with the report by Yilgwan and Okolo, (2012) in 
Jos where the highest prevalence for C. parvum was recorded 
among children within the 49-60 months of age. The reason for 
this difference may be due to the feeding and weaning practices 
employed by the mothers or care givers of these children 
(Yilgwan and Okolo, 2012) and the level of hygiene maintained.  
       Analysis of the result by source of drinking water showed 
that there was no significant association between C. parvum and 
the source of drinking water, yet higher prevalence rates were 
recorded among those who happen to have rivers/streams and 
sources other than pipe-borne, well or borehole as their sources 
of water. This report agrees with the report by Boadi and 
Kuitunen, (2005), who claimed that low incidence of diarrhoea is 
associated with water sources such as pipe-borne, borehole but 
increases with lack of access to safe water Shier et al. (1996). 
Although the prevalence of C. parvum was high among those 
who claimed not to apply any form of treatment to their water 
before drinking, there was no significant association between the 
prevalence of C. parvum and type of water treatment.  
       Similarly, there was no significant association between the 
infection with C. parvum and type of toilet used by the subjects 
within the study population but it was discovered that the lowest 
prevalence rate for C. parvum was recorded among those who 
use water closet as a toilet facility. This report agrees with the 
report of Boadi and Kuitunen, (2005), who stated that the 
incidence of diarrhoea has a high association with the lack of 
access to good toilet facilities and also that water closets and pit 
latrines are associated with substantial reductions in diarrhoea.    
       The nutritional status of the children within the population 
was assessed using the indices WHZ as Weight – for – Height, 
HAZ as Height – for – Age and WAZ as Weight – for – Age and 
by the standards of Food and Agriculture Organization (FAO) of 
the United Nations to determine the percentage of the study 
population which were underweight, stunting and wasting which 
were 17.4%, 27.4% and 11.4% respectively. The Z-score values 
obtained for underweight, stunting and wasting were ˂ -2, ˂ -2 
and ˂ -2 standard deviation (SD), all within the ‘low’ range. This 
implied that the children within the study population are 
moderately underweight, stunted or wasted (FAO, 1996). 
 

V. CONCLUSION  
       This study was able to show the prevalence rate for 
Cryptosporidium parvum among children aged 0-5 years 
attending some selected hospitals in Kaduna State was 19.8% 
and 22.8% for both microscopy and ELISA. The Zscore value 
which is expressed as the nutritional status of the population is ˂-
2 Standard Deviation (SD) which by Food and Agriculture 
Organization (FAO) of the United Nations standard falls within a 
low range thereby making the study population moderately 
undernourished. 

 

VI. RECOMMENDATIONS 
       Well protected and treated drinking water should be 
considered a priority for reducing the existing high prevalence 
rates of Cryptosporidium parvum within the study population and 
area. 
       Proper waste and sewage disposal practices should be 
maintained so as to reduce the chances of infection. 
       The step – wise procedure involved in preparing homemade 
Oral Rehydration Therapy/ Salt Sugar Solution (ORT/SSS) 
should not only be taught in hospitals and clinics during antenatal 
visits but also through the media, so that women who do not give 
birth to their children in the hospitals can also learn about and 
administer ORT/SSS to children if they come down with 
diarrhea.     
 

REFERENCES 
[1] Boadi, K. and Kuitunen, M. (2005). Childhood diarrhoeal mobidity patterns 

in the Accra  metropolitan area, Ghana: socioeconomic, environmental and 
behavioural risk determinants. Journal of Health and population in 
developing countries, 33-46. 

[2] Chen, X.M., Keithly, J.S., Paya, C.V. & LaRusso, N.F. (2002). 
Cryptosporidiosis. The New England Journal of Tropical 
Medicine,346(22):1723-1731. 

[3] FAO (1996). Anthropometric assessment of nutritional status. The sixth 
world food survey. www.fao.org/docrep/012/w0931e/w0931e17 

[4] McLaughlin, J. and Aley, S. (1985).The biochemistry and functional 
morphology of the Entamoeba. Journal of Protozoology,32:221-240. 

[5] O’connnor, R, Shaffie, R., Kang, G. and Ward, H. (2011). 
Cryptosporidiosis in patients with HIV/AIDS.AIDS,25:549. 

[6] Oyibo,W., Chika., O., Teslim, O., Oladipo, O., Adetayo, F., and Godswill, 
I. (2009).Cryptosporidium and the intestinal protozoans in children with 
diarrhoea in Lagos,Nigeria.The Internet Journal of Tropical Medicine, 
5(2):1-8. 

[7] Shariff, M., Deb M., Singh R. and Singh K.(2002). Cryptosporidium 
infection in children with diarrhoea of acute onset. Journal of Tropical 
Pediatrics, 48:187-188   

[8] Shier, R., Dollimore, N., Ross, D., Binka, F., Quigley, M. and Smith, P. 
(1996). Drinking water sources, mortality and Diarrhoea morbidity among 
young children in Northern Ghana. Tropical Medicine and International 
Health, 1:334-341.     

[9] Tigabu E.,Petros B. and Endeshaw T.(2010). Prevalence of giardiasis and 
cryptosporidiosis among children in relation to water sources in selected 
villages of Pawi special district in Benishangul-Gumuz Region 
NorthWestern Ethiopia. Ethiopian Journal of Health Development, 
24(3):205-213.   

[10] Tyzzer, E.E.(1907). A sporozoon found in the peptic glands of the common 
mouse. Proceedings of Society for experimental Biology and Tropical 
medicine 

[11] Yilgwan, C. and Okolo, S. (2012). Prevalence of diarrhoea and risk factors 
in Jos Teaching Hospital, Nigeria. Annals of African Medicine,11:217-221. 

[12] WHO (2003). Manual of basic techniques for a health laboratory. Second 
edition. World Health Organization. 

[13] Physical Setting of Kaduna State  
http://www.onlinenigeria.com/links/kadunaadv.asp?blurb=294 (Accessed 
November 22, 2015) 

[14]  Kaduna State, Nigeria. 
http://www.nigeriagalleria.com/Nigeria/States_Nigeria/Kaduna_State.html  
 (Accessed November 22, 2015) 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 1, January 2016      297 
ISSN 2250-3153   

www.ijsrp.org 

AUTHORS 
First Author – Akpakpan, Edoama Edet, Department of 
Microbiology, Faculty of Science, Ahmadu Bello University, 
Zaria, Kaduna State, Nigeria 

Second Author – Inabo, Helen Ileigo, Department of 
Microbiology, Faculty of Science, Ahmadu Bello University, 
Zaria, Kaduna State, Nigeria 
Third Author – Aminu – Mukhtar, Maryam, Department of 
Microbiology, Faculty of Science, Ahmadu Bello University, 
Zaria, Kaduna State, Nigeria 

 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 1, January 2016      298 
ISSN 2250-3153   

www.ijsrp.org 

Mapping QTLs for Black pod (Phytophthora palmivora) 
resistance in three hybrid progenies of cocoa (Theobroma 

cacao L.) using SSR markers 
AKAZA Moroh Joseph1, KOUASSI Abou Bakari2, AKAFFOU Doffou Sélastique1, FOUET Olivier3, 

N’GUETTA Assanvo Simon-Pièrre2 and LANAUD Claire3 
 

1UFR Agroforesterie, Université Jean Lorougnon Guédé, BP 150 Daloa (Côte d’Ivoire) 
2Laboratoire de Génétique, UFR Biosciences, Université Félix Houphouët-Boigny, 22 BP 582 Abidjan 22 (Côte d’Ivoire) 

3Equipe ‘’Génome et Sélection‘’, UMR AGAP (Amélioration génétique et adaptation des plantes méditerranéennes et tropicales) 1098  
,CIRAD-Bios,, TA-A96/03, Avenue Agropolis, 34398 Montpellier Cedex 5, France. 

 
Abstract- To identify QTLs for cacao resistance to Phytopthora 
palmivora., a study was conducted in three hybrid progenies of 
CNRA in Côte d'Ivoire obtained from crosses (SCA6 x H) x C1, 
(P7 x ICS100) x C1 and (P7 x ICS95 x) x C1. SCA6 (Scavina 6) 
and P7 (Pound 7) are resistant Forastero clones, while ICS100, 
ICS95 and H are moderately susceptible Trinitario clones and C1 
(IFC1), a susceptible Forastero clone. Resistance to P. palmivora 
was assessed by means of pod rot rate (PRR) in field and leaf 
discs inoculation with zoospores (Folres) in both half-sib 
progenies, while only PRR was investigated in the progeny 
derived from (SCA6 x H) x C1. For each progeny, a SSR-based 
linkage map was constructed and Kruskal-Wallis test and interval 
mapping were applied, associating phenotypic data. Over the 
three progenies, 8 QTLs of PRR and 3 QTLs of Folres were 
detected on different chromosomes. One QTL of Folres (R2 = 
17.3 %) has been identified on chromosome 10, for the first time. 
The chromosome 1, carrying QTLs of PRR and Folres, is an 
interesting support of cacao resistance to Phytophthora. 
Chromosomes 4 and 6, each, of of two different parents carry 
QTLs of PRR  In addition, the association mTcCIR291-PRR, on 
the chromosome 6 was noted in the family derived from (SCA6 x 
H) x C1, as well as in one of the two half-sib families. Markers 
linked to QTLs are valuable potential candidates for a future 
exploiting of these QTLs as selection tools.  
 
Index Terms- Quantitative trait loci (QTL), Resistance to 
Phytophthora palmivora. Simple sequence repeats (SSR), 
Theobroma cacao L., 
 

I. INTRODUCTION 
acao (Theobroma cacao L.) is an important export 
commodity crop in many countries in Latin America, Africa 

and Asia. It provides a livelihood for over 120 million people 
worldwide (Green America, 2014). However, cocoa production 
has been constrained by a number of factors, which include low 
productivity; pests and diseases. The Phytophthora Pod Rot 
(PPR) or black pod, caused by fungi of the genus Phytophthora, 
is one of the most devastating diseases in cacao cultivation 
because of its direct effects on yield losses that ranged from 10 to 
100 % of the total annual production, depending on country, 
Phytophthora species and zones (Dakwa, 1987; Akrofi et al., 

2003; Ploetz, 2007; Pokou et al., 2008). Despite the application 
of chemicals, PPR is increasingly difficult to control and in most 
countries chemical application is being restricted, for globally 
durable cultivation purpuses. Environmentally safer alternative 
controls are being attempted (Opuku et al., 2003; Mpika et al., 
2009a, 2009b; Adebola and Amadi, 2010; Gadji et al., 2015; 
Fister et al., 2015). There is thus an urgent need for durable 
resistant cacao cultivars. Resistance to pathogens is a complex 
trait  controlled by many genes (Warren and Pettitt, 1994; 
Ndoumbé et al., 2001; Tahi et al., 2006a; Nyassé et al., 2007) 
and is still being well unknown.  
       Since many decades, steps towards resistance to diseases in 
cacao breeding programs by means of traditional methods, 
crosses and generations of phenotypic backcrossing or selfing, 
have been limited. This phenotypic-based selection is laborious 
and time consuming for cacao, a slow-growing plant, in addition 
to be expensive. Thus, despite these efforts, many clones and 
varieties are susceptible to Phytophthora spp (Eskes and Lanaud, 
2001). Up to now, no genotype with complete resistance to black 
pod disease has been found or created. Thus, the introduction of 
molecular markers in the selection process, via markers-assisted 
selection, should improve the efficiency and should be a 
convenient alternative to phenotypic selection. Indeed, DNA 
markers are very efficient and powerful tools in plant breeding 
for the genetic dissection of quantitative traits and the early 
screening of desired genotypes in perennial crops, such as cacao, 
thereby offering new opportunities for genetic improvement in 
cacao. 
       In cacao, few studies have been conducted to analyze 
markers-trait associations and to detect QTL for resistance to 
Phytophthora (Lanaud et al., 1999, 2001, 2004; Crouzillat et al., 
2000a, 2000b; Flament et al., 2001; Motilal et al., 2001; Clement 
et al., 2003a, 2003b; Risterucci et al., 2003; Brown et al., 2007). 
In these studies, markers were combined: either, markers other 
than microsatellite or a few SSR with markers of other types. In 
these cases where different types of markers were mixed, 
problems occurred in interpreting the results with complex 
profiles (Herran et al., 2000) and accordingly should be so in 
implementing MAS.  
       Microsatellite, (SSR), is an ideal PCR-based DNA marker 
for genetic mapping and MAS because of their multiple 
advantageous features (Röder et al., 1998; Araújo et al., 2007;  
Santos et al;, 2012; Ting et al., 2014; Stack et al., 2015) that 

C 
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make them more suited for molecular genetic studies in 
developing countries like Côte d’Ivoire.   
       The present study aimed at identifying SSR markers-based 
QTLs for resistance to Phytophthora palmivora, in three related 
hybrid populations monitored over a 3-year period. QTL stability 
across time was also analyzed. 
 

II. MATERIALS AND METHODS 
Plant materials  
       Three mapping hybrid cacao populations generated from 
crosses (SCA6 x H) x C1, (P7 x ICS100) x C1 and (P7 x ICS95) 
x C1, comprised, respectively, of 179, 173 and 183 plants and set 
up at the Centre National de Recherche Agronomique (CNRA) 
research station in Bingerville, south-east of Côte d’Ivoire, were 
studied. C1 (or IFC1), the common male parent, a highly 
homozygous (Risterucci et al., 2003) Lower Amazon Forastero 
clone local type Amelonado, is susceptible to pod rot (Paulin, 
1990). ICS100, ICS95 and H are Trinitario clones. ICS95 is 
moderately susceptible to Phytophthora sp. (Blaha and Lotode, 
1976; Nyassé et al., 2007), while ICS100 is moderately 
susceptible to P. megakarya (Nyassé et al., 2007). P7 (or Pound 
7) and SCA6 (Scavina 6) are Upper Forastero amazon clones 
from wild origin (Paulin, 1990 ; Nyassé et al., 2007). P7 is 
resistant to Phytophthora palmivora (Iwaro et al., 2006; Tahi et 
al., 2006b; Nyassé et al., 2007) and able to transmit high 
resistance levels to its offsprings (Tahi et al., 2006a). It has been 
one of the progenitors of commercial varieties in Côte d’Ivoire, 
especially in crosses with Lower Amazon Forastero clones 
(Amelonado). SCA6 is known for its high resistance level to 
black pod disease (Iwaro et al., 1997a, 1997b, 2005, 2006; 
Risterucci et al., 2003 ; Tahi et al., 2006b).  
 
Experimental design  
       The trial, set up in 1997 according to a completely 
randomized mating design of rows with border without shade 
trees, spreaded on 1.25 ha. Each tree represented a unique 
genotype. Cacao trees were planted at 3 m x 3 m spacing. 
Parental trees were not included in the trial. Pollination was not 
controlled. Hand weedings were supplemented with chemical 
treatments, if needed, by spraying Kalach 360 SL (360 g/L) at 
the rate of 10 mL/L water. Pesticides treatments were directly 
applied with Thiodan 50 CE at the rate of 12.5 mL/L water. 
Regular pruning was performed on the exceeding plagiotropic 
and orthotropic branches, along with the removal of parasitic 
epiphytes (Loranthus spp). No fertilizer was applied. 
 
Resistance to Phytophthora palmivora assessment  
       Resistance assessment on a single tree basis, was carried out 
following two different methods: field pods rot data-based 
assessment (pod rot rate due to black pod disease: PRR) and 
artificial leaf discs inoculation test (‘‘resistance assessed on’flesf 
discs’’: Folres).  
       During three cocoa campaigns (september to august), a 
sanitary harvest was carried out every two weeks and healthy 
ripe and rotten (or infected) pods counted. The PRR was 
measured as the percentage of cumulated rotten pods number in 
relation to the total number of pods (healthy ripe and rotten pods) 
over the three harvest periods, from 6th to 9th year, after planting.  

The artificial inoculation method (Folres) adopted was the leaf 
disc test as described and performed in Akaza et al. (2009). Only 
trees of progenies derived from crosses (P7 x ICS100) x C1 and 
(P7 x ICS95) x C1 were evaluated by this latter method.  
 
DNA extraction  
       Five grams of the lamina of a young green leaf of each tree 
were ground to a fine powder in liquid nitrogen. The frozen 
powder was suspended in 5 ml of extraction buffer [100 mM 
Tris-HCl (pH8), 1.4 M NaCl, 20 mM EDTA, 2 % MATAB 
(Mixed Alkyltrimethylammonium Bromide), 1% PEG 6000, 0.5 
% Sodium Sulphite] contained in a 15 ml tube and preheated to 
74 °C in water bath. The suspension was mixed and the mixture 
incubated in water bath for 30 min at 74 °C. Every 5 min, it was 
homogenized. After cooling at room temperature, 5 ml of 
Chloroform:Isoamylalcohol (CIAA) (24:1, v/v) were added and 
the tube was inverted gently till obtaining a homogeneous 
emulsion that was then centrifuged at 4,000 rpm for 20 min at 4 
°C. The resulting upper aqueous phase was carefully transferred 
into a new 15 ml tube. About, 0.7 volume of cold isopropanol 
was added to that aqueous phase and DNA was precipitated by 
gentle inversions of the tube. The DNA pellet was removed, 
ambient air-dried and suspended in 500 µl of low-salt TE buffer 
[50 mM Tris-HCl (pH8), 0.7 M NaCl, 10 mM EDTA, H2O]. 
DNA was kept for dissolving either at room temperature for 48 
hours or at 40 °C for 24 hours. DNA solutions were then 
preserved at -20 °C until use.   
       Crude DNA solutions were, later, purified. Concentrations of 
purified solutions were evaluated and these solutions diluted in 
sterile bi-distilled water to a final concentration of 0.5 ng/µl 
before use for microsatellite analyses.  
 
SSR analysis 
       The mixture for amplification, up to a final volume of 10 µl 
with sterile deionized water, contained 5 µl of 0.5 ng/µl of 
genomic template DNA solution, 1 x of the supplied PCR buffer 
(100 mM KCl, 10 mM Tris-HCl pH 8.3, 0.05 % w/v gelatin), 
200 µM dNTP mix, 0.5 mM MgCL2, 0.08 µM forward primer 5’ 
labelled with the M-13 tail sequence 5’-
CACGACGTTGTAAAACGAC-3’, 0.1 µM reverse primer, 0.1 
µM M13 fluorescent Infrared Dye (IRDye) 700 or 800 (Li-Cor) 
that matched the sequence of the M13 tail and 0.1 U/µl Taq DNA 
polymerase (Eurobio, France). To reduce the likelihood of 
amplifying nonspecific sequences, the touchdown PCR 
amplification profile used consisted of 5 min at 95 °C of initial 
DNA denaturation cycle, followed by first ten cycles of 30 s 
denaturation at 95 °C, 45 s for annealing at 55 °C or 60 °C 
according to the primer and 45 s extension at 72 °C, with 1 °C 
decrease in annealing temperature per cycle, then 25 cycles of 95 
°C denaturation for 30 s with constant annealing temperature (46 
°C, 51 °C, 53 °C or 55 °C, according to the primer) and a final 
extension at 72 °C for 8 min. PCR were performed either in a MJ 
Research PTC-200™ thermal cycler (Waltham, MA, USA) in 
96-well microplates or in an Eppendorf MastercyclerR ep384 
(Perking Elmer) thermal cycler in 384-well PCR plates.  
       IR700 or IR800-labeled PCR products of each marker were 
diluted 8-fold either with blue formamide (98 % deionized 
formamide, 10 mM EDTA, 0.05 % bromophenol blue and 0.05 
% xylene cyanol) or with urea blue, as stop/loading buffer. 
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Products of at most four markers were pooled and subjected to 
electrophoresis for SSR alleles resolving in denaturing 6.5 % 
polyacrylamide precast sequencing gels, 25-cm long and 0.25-
mm thick, with 7 M urea in 10 x TBE, 175 ml of 10 % fresh 
ammonium persulphate and 25 µl TEMED. An IRDye700-
labelled 50-350 bp concentrated sizing standard (Li-Cor) was 
included at both right and left border lanes to facilitate 
semiautomatic analysis of the gel and sizing of fragments.  
       Electrophoresis and visualization of SSR alleles, under 41 W 
constant power at 50 °C for 1.5 to 2 h were carried out using 
either Li-Cor 4200-IR2 or Li-Cor 4300-IR2 automated DNA 
Analyzer (Li-Cor, Inc., Lincoln, NE, USA). Migration images 
were analyzed and alleles sized (scored) using SagaGT Generation 
2 Version 3.2.1 automated microsatellites analysis software (Li-
Cor, 2004) and coded with Jelly 0.1 (Rami, unpublished). 
       Two hundred and nineteen (219) chromosome-specific 
microsatellites (mTcCIR) developed by CIRAD and mapped on 
other progenies were selected on the basis of their informations 
in published findings (Lanaud et al., 1999; Risterucci et al., 
2000, 2003; Pugh et al., 2004 ; Fouet et al., 2011) and so that to 
cover the 10 chromosomes of cacao genome. After screening on 
the parents of each mapping population, polymorphic SSR were 
subsequently used to genotype individuals of that population.  
 

III. DATA ANALYSES  
Phenotypic data  
       Normal distribution of the data of each trait was verified 
applying the chi square test (χ2) and/or the Agostino test at the 
threshold α = 5 % . Variances homogeneity was also checked by 
the test of Bartlett and/or the test of Brown-Forsythe. Means, 
correlation coefficients (r) according to Pearson between PRR 
and Folres and analyses of variance were calculated or performed 
with STATISTICA 7.1 software (StatSoft Group Inc., Tulsa, 
Okla.), SPSS 17.0 and XLSTAT-Pro 7.5. Trees that did not 
produce any pod were discarded from descriptive statistical 
analyses. Natural logarithm transformation, square root 
transformation or arc sine transformation were applied, according 
to the type of trait analyzed, in case of evident anormality. Non 
parametric tests were performed when transformations did not 
achieve a sufficiently normal distribution.  
 
Genetic map construction  
       The genetic mapping of polymorphic SSR was performed 
using the JoinMap 4.0 software (Van Ooijen, 2006). Owing to 
the high homozygosity level of the C1 clone, the unique male 
parent, the genotyping data were analyzed according to a pseudo-
test-cross strategy. Thus, the genetic maps are obtained from the 
female parents, respectively: the hybrids derived from SCA6 x 
H, P7 x ICS100 and P7 x ICS95.  
       Marker loci fitting the expected 1:1 Mendelian segregation 
ratios at p < 0.05 through the Chi2 square (χ2) test for goodness-
of-fit in relation with the codominant form as prescribed by 
JoinMap 4.0 were included in linkage analyses. The linkage 
groups (LGs) were established with the LOD score varying from 
2.0 to 10.0 which gave the number of LGs closest to the 10 
expected. The order of the markers within each linkage group 
was estimated using the least-square method, through an iterative 
process, at a maximum recombination rate of 0.3 and a minimum 

LOD of 4.0. Recombination frequencies were converted into map 
distances in centiMorgans (cM) with the Kosambi’s mapping 
function (Kosambi, 1944). Chromosomes (LGs) carrying QTLs 
were produced visually by using MapChart 2.2 software 
(Voorrips, 2002) and/or Spidermap software v1.4.7b (Rami, 
2009).  
 
QTL mapping  
       MapQTL software version 5.0 (Van Ooijen, 2004) was used 
to apply two QTL detection methods: the marker by marker test 
or single-marker locus analysis (SMA) and the simple interval 
mapping (SIM). The SMA of MapQTL uses the Kruskal-Wallis 
(KW) test, a non parametric rank sum test, equivalent of the one-
way ANOVA, that does not require any hypothesis on the 
phenotypic distribution of a quantitative trait, was first applied to 
detect associations between markers and individual traits, at a 
very highly significant (****) probability threshold of 0.005 (5 
‰). According to Van Ooijen (2004), the Kruskal-Wallis (KW) 
test produces more significant tests when using co-dominant than 
dominant markers..Then in the SIM analysis, the presence of a 
QTL was declared significant at p < 0.05, and a LOD value of 
2,0 for which this QTL is one-hundred-fold more likely than its 
absence. Finally, a QTL was retained significant, in this study, 
when satisfied both thresholds adopted. 
       In addition, the percentage (%) of the phenotypic variance 
explained by a single QTL, that represents the coefficient of 
determination (R2), was estimated as the ratio of sum of squares 
of the marker (QTL) to the total sum of squares by the 
maximum-likelihood estimation method.  
 

IV. RESULTS 
Phenotypic data  
       Distribution of data was normal (p > 0.05) for PRR in the 
family derived from (SCA6 x H) x C1 and for Folres in both 
half-sib families, but quasi normal for PRR in the family derived 
from (P7 x ICS100) x C1. It deviated to normal distribution for 
data of PRR in the family derived from (P7 x ICS95) x C1. For 
this trait, distributions remained non normal despite 
transformations performed. Non-parametric tests were, thus, 
applied. Homogeneity of variances was observed for both PRR 
and Folres.  
       PRR and Folres were not correlated. The analysis of 
variance revealed different influences of the factor genotype (a 
tree = a single genotype) on the variation of traits: significant (p 
< 5 %) for PRR, very highly significant (p < 0.1 %) for Folres. 
 
Genetic linkage maps 
       The main characteristics of the three maps are presented in 
table 1. The sizes of the linkage groups were highly correlated 
with the number of markers per map unit for the parents “SCA6 
x H” and “P7 x ICS95”, with correlation coefficients of, 
respectively, r = 0.84 and r = 0.96, clearly indicating the 
relatively even distribution of the markers within the linkage 
groups. On the contrary, the markers distribution was less even in 
the map of the parent “P7 x ICS100” as supported by r = 0.43.  
       The length and the number of markers of the most densely 
populated, longest and shortest chromosomes in each female 
parent are given in table 2. In the parent “P7 x ICS95’, LG 3 was 
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the most densely populated and also the shortest. In both parents 
“SCA6 x H” and “P7 x ICS100”, LG 2 was the longest. It was 
longer in the parent “P7 x ICS100” with 131.2 cM, but contained 
little less (11) markers than in the parent “SCA6 x H” with 108.2 
cM and 19 markers  
       Sixty-one, fifty-six and fifty-five markers were common to 
maps of parents “SCA6 x H’’ and ‘’P7 x ICS100’’, ‘’SCA6 x H’’ 
and ‘’P7 x ICS95’’, ‘’P7 x ICS100’’ and ‘’P7 x ICS95’’, 
respectively. Thirty-eight markers were common to the three 
maps. Common markers to homolog LGs allowed comparison of 
markers ordering among these three maps. For each LG, a high 
co-linearity was observed (Fig. 1). Thirty-five markers were 
mapped at the same positions in parents ‘’P7 x ICS100’’ and 
‘’P7 x ICS95’’. 
       Fourteen markers (14 %) in the parent “P7 x ICS100” and 11 
(13,9 %) in the parent “P7 x ICS95” were skewed, which showed 
a deviated segregation from the expected 1:1 ratio, at 
significance level P < 0.05. These markers are marked with 
asterisks (Fig. 1). No skewed marker was observed in the patent 
“SCA6 x H”.  
 
QTL mapping 
       Based on the combination of Kruskal-Wallis test and simple 
interval mapping approach, QTLs were obtained (Fig. 1) and 
summarised, with the main characteristics, in table 3. The 
phenotypic variation for traits explained by individual QTLs, R2, 
ranged from 5.9 to 34.3 %.  
 
QTL of resistance to Phytophthora palmivora 
       Height QTLs of resistance to P. palmivora assessed by 
means of the pod rot rate (PPR) in field were detected: one each 
on LGs 2 and 4 of the parent “P7 x ICS95”, three each in parents 
“SCA6 x H” on LGs 1, 6, 8 and “P7 x ICS100” on LGs 4 and 6. 
Regarding resistance evaluated by means of the leaf discs assay 
(Folres), three QTLs were identified only in the parent “P7 x 
ICS100”, on LGs 1, 3 and 10. Chromosome 1 carried QTLs for 
resistance assessed by both PPR and Folres approaches: one QTL 
of PPR in the parent “SCA6 x H” and one QTL for Folres in the 
parent “P7 x ICS100”.  Chromosome 4 of parents ‘‘P7 x 
ICS100’’ and ‘‘P7 x ICS95’’ and chromosome 6 of parents 
‘‘SCA6 x H’’ and ‘’P7 x ICS100’’ carried QTL of PPR. The 
highest LOD score (4.35) for PPR was obtained on chromosome 
6 of the parent ‘’SCA6 x H‘’, whereas that (3.48) for Folres was 
obtained on chromosome 10 of the parent ‘’P7 x ICS100’’ (Table 
6).  R2 of PPR QTLs, relatively high and ranging from 13.2 to 
27.6 %, were more diverse in progenies derived from crosses 
(SCA6 x H) x C1 and (P7 x ICS100) x C1 than that derived from 
cross (P7 x ICS95) x C1. In the progeny derived from (P7 x 
ICS100) x C1, R2 of QTLs for PPR and Folres (from 13.8 to 17.3 
%) were similar. 
 

V. DISCUSSION 
Phenotypic data 
       Normal distribution of values of indicates their polygenic 
inheritance. That is the case of Folres in the family derived from 
(P7 x ICS100) x C1, Folres in the family derived from (P7 x 
ICS95) x C1. Traits exhibiting non normal distribution of values 
can also be poly-genetically inherited. Besides, the polygenic 
inheritance is suggested by the transgressive segregation of 
phenotypic data in each family. That was demonstrated in wheat 
(Kumar et al., 2006).  
       The highly significant effects of the genotype (tree) on the 
variation of the resistance to Phytophthora predict high 
probabilities of detecting QTLs involved in its expression; the 
search for QTLs is worthwhile.  
 
Genetic maps 
       The current maps are the first SSR-based genetic linkage 
maps used for searching QTL in T. cacao. Ten linkage groups 
(LG), corresponding to the ten haploid chromosomes of T. cacao, 
were obtained for parents (SCA6 x H) and (P7 x ICS95), while 
nine were obtained for the parent (P7 x ICS100). Six LGs were 
obtained by Flament et al. (2001) and higher numbers of LGs 
have also been obtained: 12 (Crouzillat et al., 2000b; Motilal et 
al., 2001), 11 (Flament et al., 2001), 25 (Queiroz et al., 2003), 16 
(Faleiro et al., 2006). Similar results were obtained in oil palm 
(Elaeis spp,) (Ting et al., 2014), in pine (Cloutier et al., 2010). 
Many reasons underlign the gap to the haploïd number of 
chromosomes. It could be due to the small size of the population 
studied, that could reduce the power of linkages detection 
between markers, given the low number of meiotic 
recombinations between markers and also to the non saturation 
of the map (Crouzillat et al., 2000b; Flament et al., 2001; Faleiro 
et al., 2006). The successive works conducted in cacao by 
Queiroz et al. (2003), Faleiro et al. (2006) and Araujo et al. 
(2009) using the same mapping population and criteria 
corroborate the latter reason. Indeed, these authors reduced map 
length from 1,713 to 670  cM and LGs number from 25 to 14 by 
increasing markers number from 193 to 273. Cloutier et al. 
(2010) stated more precisely that markers density was not 
sufficient to fill up unmarked zones of the LGs. Average 
distances between neighboring markers, 5.96 cM, 8.33 cM and 
13.79 cM in map of parents ‘’SCA6 x H’’, ‘’P7 x ICS100’’ and 
‘’P7 x ICS95’’, respectively, are inferior to 20 cM, that is 
commonly regarded as the distance below which searching for 
QTL can be performed efficiently (Murranty, 1996). Indeed, 
85.22, 62.22, 33.82 % of the intervals of these maps are below 10 
cM and, 95.65, 94.44, 66.18 % are inferior to 20 cM.  
       A high co-linearity, based on common SSR markers, was 
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Table 1: Main characteristics of the three linkage maps. 
 

Female parent 
Number 
of 
markers 

Map 
length 
(cM) 

Number of 
linkage 
groups 

AD 
(cM) 

% intervals 
inferior to 
20 cM 

% intervals 
inferior to 
10 cM) 

r 

(SCA6 x H)  122 727.3 10 5.96 95.65 85.22 0.84 
(P7 x ICS100)  98 816.1 9 8.33 94.44 62.22 0.43 
(P7 x ICS95)  79 1089.2 10 13.79 66.18 33.82 0.96 

 
AD : Average distance between adjacent loci; r: correlation coefficient value between linkage groups size and the number of 
markers per map unit 
 
 
Table 2: Length and number of markers of most densely populated, longest and shortest linkage groups in the female parent 

of each of the mapping populations. 
 

Female parent most densely populated 
LG : Longest LG Shortest LG 

 Number of 
markers 

Length 
(cM) 

Number of 
markers 

Length 
(cM) 

Number of 
markers 

Length 
(cM) 

(SCA6 x H) LG4 LG 2 LG 6 
12 61,5 19 108.2 9 52.4 

(P7 x ICS100)  LG 6 LG 2 LG 8 
13 74,6 11 131.2 7 52.8 

(P7 x ICS95) LG 3 LG 9 LG 3 
4 29,9 13 202.7 4 29.9 

  LG: Linkage group;  
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Figure 1  :Graphical representation of the linkage groups (LGs) of the three female parents carrying their respective detected 
QTLs. Vertical lanes representing LGs of the female parent “P7 x ICS100” in black-white, those of the female parent “P7 x ICS95” in 
white and of the female parent “SCA6 x H” in black. On the right side of the LG, the triangle is proportional to the percentage of the 
phenotypic variance of the trait explained by the QTL. On the left, cumulative map distances in cM and the locus names are indicated. 
Markers loci with asterisks deviated significantly from a 1:1 ratio. 
 
Legend : PRR: pod rot rate; Folres: resistance to P. palmivora assessed on leaf discs 

 
Table 3: Summary of data of QTLs for resistance to Phytophthora palmivora detected in the three progenies studied. 

 

Traits Progeny derived 
from cross chr 

KW (SMA) SIM 

K* SL 
Position 
LOD 
peak 

Bording marlers LOD 
peak R2 

PRR 

(SCA6 x H) x C1 

1 10,034 4* 3,000 mTcCIR184 – 
mTcCIR118 2,54 17,3 

6 16,903 7* 48,400 mTcCIR337 – 
mTcCIR291 4,35 27,6 

8 7,956 4* 4,000 mTcCIR329 – 
mTcCIR282 2,43 13,2 

(P7 x ICS100) x 
C1 

4 9,437 4* 75,035 mTcCIR343 – 
mTcCIR241 2,00 13,8 

6 10,251 4* 32,551 mTcCIR276 – mTcCIR6 2,08 14,8 

6 7,668 4* 59,211 mTcCIR208 – 
mTcCIR291 2,29 20,0 

(P7 x ICS95) x C1 
2 7,960 4* 16,000 mTcCIR252 – 

mTcCIR240 2,40 19,3 

4 13,853 6* 43,378 mTcCIR213 – 
mTcCIR183 2,72 21,7 

Folres 
(P7 x ICS100) x 
C1 

1 14,187 6* 68,869 mTcCIR422 – 
mTcCIR273 3,21 13,8 

3 11,276 5* 82,178 mTcCIR410 – 
mTcCIR81 2,75 14,5 

10 14,285 6* 26,903 mTcCIR77 – mTcCIR38 3,48 17,3 
(P7 x ICS95) x C1 - - - - - -  
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chr : chromosome ; KW : Kruskal-Wallis test ; K*: Kruskal-Wallis statistic value; SL: significance level;  1* = 0.1; 2* = 0.05; 
3* = 0.01; 4* = 0.005; 5* = 0.001; 6* = 0.0005; 7* = 0.0001; SIM : Simple Interval Mapping ; R2 : Phenotypic variation for trait 
explained by individual QTL. 
  
 Legend : PRR: pods rot rate (Phytophthora pod rot); Folres: resistance to Phytophthora palmivora assessed by leaf   
 discs inoculations.  
 
observed among the three maps obtained in this study and with 
other maps of Lanaud et al. (1995, 1999, 2009), Crouzillat et al. 
(1996, 2000a, 2000b), N’Goran et al . (1997), Risterucci et al. 
(2000), Flament et al. (2001), Clement et al. (2003a, 2003b), 
Pugh et al. (2004), Brown et al. (2005, 2007, 2008) and Fouet et 
al. (2009), particularly the cacao reference maps (Pugh et al., 
2004,  Fouet et al., 2011; Allegre et al. (2012).  
        The level of skewed segregation ratios, 4.92, 7.14 and 7.60 
%, observed in populations derived, respectively, from (SCA6 x 
H) x C1, (P7 x ICS100) x C1 and (P7 x ICS95) x C1, were 
comparable with that has been observed in maps of other crosses 
: 4 % in Crouzillat et al. (1996), 6,57 % in Flament et al. (2001), 
5,6 % in Risterucci et al. (2003), and 7,3 % in Clement et al. 
(2003a). These ratios were, however, superior to 2.0 and 1.8 % 
obtained by Clement et al. (2003a), and inferior to 9 % of 
Lanaud et al. (1995), 9,4 % of Risterucci et al. (2000), 8.57 % of 
Crouzillat et al. (2000b), 28.9 and 18.9 % of Queiroz et al. 
(2003), 21.1 % of Brown et al. (2007) 11.3 and 18.3 % of 
Allegre et al. (2012). In cotton, another Malvaceae species, 
higher skewed ratios were reported: 24.27 % (Zhang et al., 2009) 
and 9.8% (An et al., 2010). Severe one (52.49 %) was obtained 
by Shen et al. (2007). Despite the observed segregation 
distortion, the linkage associations between the markers mapped 
in this study were strongly supported.  
 
QTL detection 
        We combined single marker analysis (SMA), via Kruskal-
Wallis test at 0.5 % (****), with simple interval mapping (SIM) 
at LOD of 2.0. This LOD value was also adopted by N’Goran, 
(1994), N’Goran et al. (1997), Crouzillat et al. (2000a, 2000b, 
2000c), Faleiro et al. (2006). Although slightly lower than 2.15, 
2.40 and 3.20 used by Clement et al. (2003a, 2003b), it is higher 
than 1.5 to 1.9) in Crouzillat et al. (1996) and Flament et al. 
(2001). 
 
QTLs of Theobroma cacao resistance to Phytophthora 
palmivora  
        Height QTLs of resistance to Phytophthora assessed by pod 
rot rate (PRR) in field were detected: one each on LGs 2 and 4 of 
the parent “P7 x ICS95”, three each in the parents “SCA6 x H” 
on LGs 1, 6, 8 and “P7 x ICS100” on LGs 4 and 6. R2 varied 
from 13.2 to 27.6 %. Regarding resistance evaluated by leaf discs 
assay (Folres), three QTLs, accounting for 13.8 to 17.3 % of the 
phenotypic variance of Folres, were identified only in the parent 
“P7 x ICS100”, on LGs 1, 3 and 10.  
        Crouzillat et al. (2000b) identified, in two Forastero 
progenies of Costa Rica, six QTLs for resistance to P. palmivora 
evaluated by inoculations of detached pods. QTLs detected, in 
this study, respectively, on LG 1 (R2 = 17.3 %), LG 2 (R2 = 19.3 
%) and LG 4 (R2 = 21.7 %), by means of PRR, could correspond 
to three QTLs of these six QTLs. The QTL localized on LG 2 
could also correspond to that was mapped by Flament et al., 

(2001), on this LG 2, by inoculating attached pods in two 
Forastero full-sib families in Côte d’Ivoire. On LG 1, we mapped 
one QTL of Folres with R2 = 13.8 %. Risterucci et al. (2003) 
mapped also three QTLs of Folres (R2 varying from 8.0 to 10.0 
%) on this LG 1 in Forastero background. On LG 3, the QTL of 
Folres we identified (R2 = 14.5 %), is different from that in 
Flament et al. (2001) (R2 = 9 %) and Risterucci et al. (2003) (R2 

= 11.5 %). Clement et al. (2003b) identified, in two progenies of 
Trinitario/Forastero and Forastero backgrounds, two QTLs of 
PRR (R2 = 10.1 and 22.6 %, respectively), in a region of LG 4, 
where we localized one QTL of PRR (R2 = 21.7 %) in the family 
derived from (P7 x ICS95) x C1. One QTL of resistance to three 
species of Phytophthora was found in the same zone of LGs 5 
and 6 (R2 varying from 8.6 to 11.0 %) (Risterucci et al., 2003). 
One QTL (R2 = 12.0 %) of PRR of detached pods and one QTL 
(R2 = 12.0 %) of Folres were localized on LG 6 (Flament et al., 
2001). QTLs of PRR (R2 = 14.8 and 20.0 %) detected in the 
present work on LG 6 are in the same region that in Risterucci et 
al. (2003). The only one QTL of PRR in field (R2 = 13.2 %) 
identified on LG 8 in the parent ‘’SCA6 x H‘’ is the third QTL of 
resistance to P. palmivora detected on this LG 8, after those 
detected by N’Goran et al. (1997) (R2 = 31 %), and Brown et al. 
(2007) (R2 = 7.3 %) using artificial inoculations of detached 
pods. In the current study and for the first time, one QTL of 
Folres (R2 = 17.3 %) was identified on LG 10. Indeed, Lanaud et 
al. (2009), in a meta–QTL analysis found no QTL of Folres on 
LG 10. The location of this QTL could be the same that that of 
the QTL of PRR (R2 = 23.0 %) identified by Brown et al. (2007) 
by inoculations of detached pods. Flament et al. (2001) localized 
also on LG 10, one QTL (R2 = 17 %) of PRR. N’Goran (1994) 
detected, respectively on LGs 1 and 8, one QTL of PRR. These 
QTLs are different from those here on these two chromosomes.  
 
QTL stability across years 
        Although no QTL of PRR and Folres was declared stable 
during the strict minimum of a three-year period monitoring, 
different associations were observed, which are the same, either 
in the family derived from (SCA6 x H) x C1 and in one of the 
two half-sib families, or in both half-sib families. In the former 
case, on the LG 6, the association mTcCIR291-PRR was noted.  
 
Pleiotropic and polygenic QTLs  
        Different regions of LGs 1, 4 and 6 are involved, as found in 
this study, in the expression of T. cacao resistance to P. 
palmivora. Lanaud et al. (2001) and Clement et al. (2003b) 
reported also the implication of different chromosome regions in 
the expression of this trait.  
        The current findings show that the chromosome 1 is an 
interesting support of cacao resistance to Phytophthora, since it 
carries QTLs of both PRR and Folres, the main two resistance 
assessment methods to black pod in cacao. Chromosomes 4 and 
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6 are also important supports, since, in two different individuals 
(parents), they carry, each one, QTLs of PRR.  
 

VI. CONCLUSION 
        This work has achieved to the construction of the first SSR-
based genetic linkage maps used for searching QTLs in T. cacao. 
They were suitable to this purpose and, accordingly, were used to 
map QTLs for resistance to P. palmivora assessed by means of 
the pod rot rate (PRR) in field and the leaf discs assay (Folres). 
Height QTLs of PRR were mapped over the three progenies on 
different chromosomes among which chromosomes 4 and 6 in 
two of these progenies. Three QTLs of Folres were also detected 
on different chromosomes in only one of the two half-sib 
progenies investigated. The chromosome 1, carrying QTLs of 
both PRR and Folres, is an interesting support of cacao resistance 
to Phytophthora.  
        Some QTLs detected in the current investigation are 
equivalent to some QTLs in some previous works. Some others 
are new. For the first time, one QTL of Folres (R2 = 17.3 %) was 
identified on chromosome 10. In addition, the association 
mTcCIR291-PRR, on the chromosome 6 was noted in the family 
derived from (SCA6 x H) x C1, as well as in one of the two half-
sib families.  
The findings contribute to increasing the understanding of the 
inheritance of this character and the prospects for marker-aided 
breeding. Markers linked to QTLs are valuable potential 
candidates for a future exploiting of these QTLs as selection 
tools.  

ACKNOWLEDGMENT 
        We highly and gratefully acknowledge the financial support 
of the Agropolis Fondation to the first author for molecular 
analyses implementation at CIRAD Biotrop in Montpellier 
France.  
 

REFERENCES 
[1] Adebola, M. O. and Amadi, J. E., 2010. Screening three Aspergillus species    

for antagonistic activities against the cocoa black pod organism 
(Phytophthora palmivora). Agriculture and Biology Journal of North 
America. ISSN: 2151-7525.  

[2] Akaza, M. J., N’Goran, J. A. K.., N’Guetta, S-P. A., Kébé, B. I., Tahi, G. 
M., and Sangaré, A., 2009. Resistance to Phytophthora palmivora (Butler) 
Butler Assessed on Leaf Discs of Cacao (Theobroma cacao L.) Hybrid 
Trees. Asian Journal of Plant Pathology 3 (4): 106-118. ISSN 1819-1541. 

[3] Akrofi, A. Y., Appiah, A. A. and Opoku, I. Y. 2003. Management of 
Phytophthora pod rot disease on cocoa farms in Ghana. Crop Protection, 22 
: 469-477. 

[4] Allegre, M., Argout, X., Boccara, M., Fouet, O., Roguet, Y., Bérard, A., 
Thévenin, J. M., Chauveau, A., Rivallan, R., Clement, D., Courtois, B., 
Gramacho, K., Boland-Auge, A., Tahi, M., Umaharan, P., Brunel, D., and 
Lanaud, C., 2012. Discovery and mapping of a new expressed sequence tag-
single nucleotide polymorphism and simple sequence repeat panel for large-
scale genetic studies and breeding of Theobroma cacao L. DNA 
RESEARCH 19, 23–35. doi:10.1093/dnares/dsr039. 

[5] An, C., Jenkins, J. N., Wu, J., Guo, Y., and McCarty, J. C., 2010. Use of 
fiber and fuzz mutants to detect QTL for yield components, seed, and fiber 
traits of upland cotton. Euphytica 172:21–34. DOI 10.1007/s10681-009-
0009-2.  

[6] Araújo, I. S., de Souza Filho, G. A., Pereira, M. G., Faleiro, F. G., de 
Queiroz, V. T., Guimarães, C. T., Moreira , M.A., de Barros, E. G., 

Machado, R.C. R., Pires, J. L., Schnell, R., and Lopes, U. V., 2009. 
Mapping of Quantitative Trait Loci for Butter Content and Hardness in 
Cocoa Beans (Theobroma cacao L.). Plant Mol Biol Rep 27:177–183 DOI 
10.1007/s11105-008-0069-9.  

[7] Araújo, I. S., Intorne, A. C., Pereira, M. G., Lopes, U. V., de Souza Filho, 
G. A., 2007. Development and characterization of novel tetra-, tri- and di-
nucleotide microsatellite markers in cacao (Theobroma cacao L.), Mol 
Breeding 20:73–81, DOI 10.1007/s11032-006-9057-7. 

[8] Blaha, G. and Lotode, R., 1976. Un caractère primordial de la sélection du 
cacaoyer au Cameroun: la résistance à la pourriture brune des cabosses. 
Café, Cacao, Thé 20, 97-116. 

[9] Brown, J. S., Sautter, R. T., Olano, C. T., Borrone, J.W., Kuhn, D. N., 
Motamayor, J. C., and Schnell, R. J., 2008. A Composite Linkage Map from 
Three Crosses between Commercial Clones of Cacao, Theobroma 
cacao L. Tropical Plant Biol. 1:120– 130 DOI 10.1007/s12042-008-9011-
4.  

[10] Brown, J. S., Phillips-Mora, W., Power, E. J., Krol, C., Cervantes-Martinez, 
C., Motamayor, J. C., and Schnell, R. J., 2007. Mapping QTLs for 
Resistance to Frosty Pod and Black Pod Diseases and Horticultural Traits in 
Theobroma cacao L. Crop Science, 47: 1851-1858.  

[11] Brown, J. S., Schnell, R. J., Motamayor, J. C., Lopes, U., Kuhn, D. N., and 
Borrone, J. W., 2005. Resistance Gene Mapping for Witches’ Broom 
Disease in Theobroma cacao L. in a F2 Population using SSR Markers and 
Candidate Genes. J. Amer. Soc. Hort. Sci. 130(3): 366–373.  

[12] Clément, D., 2001. Cartographie de QTL contrôlant des caractères d’intérêt 
chez le cacaoyer (Theobroma cacao L.). Thèse de DOCTORAT, Institut 
National Agronomique Paris-Grignon. 156 p.  

[13] Clement, D., Risterucci, A.M., Motamayor, J.C., N’Goran, J.A.K., and 
Lanaud, C., 2003a. Mapping quantitative trait loci for bean traits and ovule 
number in Theobroma cacao L. Genome 46:103 – 111. 

[14] Clement, D., Risterucci, A. M., Motamayor, J. C., N’Goran, J. A. K., and 
Lanaud, C., 2003b. Mapping QTL for yield components, vigor and 
resistance to Phytophthora palmivora  in Theobroma cacao L. Genome 46: 
204-212.  

[15] Cloutier, S., Ragupathy, R., Niu, Z., and Duguid, S., 2010. SSR-based 
linkage map of flax (Linum usitatissimum L.) and mapping of QTLs 
underlying fatty acid composition  traits.Mol Breeding, DOI 
10.1007/s11032-010-9494-1.  

[16] Crouzillat, D., Lerceteau, E., Petiard, V., Morera, J., Rodriguez, H., Walker, 
D., Phillips, W., Ronning, C., Schnell, R., Osei, J., and Fritz, P., 1996. 
Theobroma cacao L. a genetic map and quantitative trait loci analysis. 
Theor Appl Genet 93:205-214. 

[17] Crouzillat, D., Ménard, B., Mora, A., Wilbert, P., & Pétiard, V., 2000a. 
Quantitative trait analysis in Theobroma cacao using molecular markers. 
Yield QTL detection and stability over 15 years. Euphytica 114: 13-23. 

[18] Crouzillat, D., Wilbert, P., Fritz, P. J., & Pétiard, V., 2000b. Quantitative 
trait loci analysis in Theobroma cacao using molecular markers. Inheritance 
of polygenic resistance to  Phytophthora palmivora in two related cacao 
populations. Polygenic resistance to Phytophthora palmivora in cacao. 
Euphytica 114: 25-36. 

[19] Crouzillat, D., Rigoreau, M., Cabigliera, M., Alvarez, M., Bucheli, P. and 
Pétiard, V., 2000c. QTL Studies Carried Out for Agronomic, Technological 
and Quality Traits of Cocoa  in Ecuador. In: Proceedings of the 
International Workshop on New Technologies and Cocoa Breeding, 
INGENIC, 16th-17th October 2000, Kota Kinabalu, Sabah, Malaysia, pp: 
120-126. 

[20] Dakwa, J.T., 1987 A serious outbreak of black pod disease in a marginal 
area of Ghana. In Proceedings of the Xth International Cocoa Research 
Conference, Santo Domingo, Dominican Republic, 447-452 

[21] Eskes, A. B. and Lanaud, C., 2001. Cocoa. In: Charrier, A., Jacquot, M., 
Hamon, S., Nicolas, D (Eds.), Tropical Plant Breeding. Repères CIRAD, 
Science Publishers Inc.,  Montpellier, France, USA and UK, pp: 78-105. 

[22] Faleiro, F. G., Queiroz, V. T., Lopes, U. V., Guimaraes, C. T., Pires, J. L., 
Yamada, M. M.,  Araujo, I. S., Pereira, M. G., Schnell, R., Filho, G. A.de 
S.,  Ferreira, C. F., Barros, E. G., and Moreira, M. A., 2006. Mapping QTLs 
for Witches’ Broom (Crinipellis perniciosa) Resistance in cacao 
(Theobroma cacao L.). Euphytica 149: 227–235 DOI: 10.1007/s10681-005-
9070-7.  

[23] Fister, A. S., O’Neil, S. T., Shi, Z., Zhang, Y., Tyler, B. M., Guiltinan, M. 
J., and Maximova, S. N., 2015. Two Theobroma cacao genotypes with 
contrasting pathogen tolerance show aberrant transcriptional and ROS 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 1, January 2016      310 
ISSN 2250-3153   

www.ijsrp.org 

responses after salicylic acid treatment. Journal of Experimental Botany. 
doi:10.1093/jxb/erv334.  

[24] Flament, M. H., Kebe, I., Clément, D., Pieretti, I., Risterucci, A. M.,  
N’Goran, J. A. K., Cilas,  C., Despréaux, D., and Lanaud, C., 2001. 
Genetic mapping of resistance factors to Phytophthora palmivora in cocoa. 
Genome 44: 79-85.  

[25] Fouet, O., Argout, X., Allègre, M., Risterucci, A. M., Courtois, B., Sabau, 
X., Tahi, M.,  Pavek, S., Lemainque, A., Boland-Auge, A., and Lanaud, 
C., 2009. Mapping a new set of gene-based markers to identify candidate 
genes controlling useful traits in T. cacao. 16h International Cocoa Reserch 
Conference, 16th-21st November 2009, -Bali, Indonesia, Cocoa Producers’ 
Alliance.  

[26] Fouet, O., Allègre M., Argout X., Jeanneau M., Lemainque A., Pavek S., 
Boland A., Risterucci A.M., Loor G., Tahi G.M., Sabau X., Courtois B., 
and Lanaud C., 2011. Structural characterization and mapping of functional 
EST-SSR markers in Theobroma cacao. Tree Genetics and Genomes, 7(4): 
799-817  http://dx.doi.org/10.1007/s11295-011-0375-5 

[27] Gadji, A. A. G.,  Yapo, O. B.,  Abo, K., Coulibaly, K.,  Kebe, B. I., Gnepe, 
J. R., Tyagi, R.  D.,2015. In vitro assessment of biopesticide bacillus 
thuringiensis var. kurstaki hd- 1 effectiveness on phytophthora palmivora, 
agent of cocoa black pod rot in côte d’ivoire. European Scientific Journal, 
11 (21).:ISSN 1857- 7431. 

[28] Green America, 2014. Big Chocolate” brings in $83 billion per year. Where 
does all this money end  up?Green America. Retrieved from 
http://blog.greenamerica.org/2014/10/15/big-chocolate- brings-in-83-
million-per-year-where-does-all-this-money-end-up/ 

[29] Herran, A., Estioko, L., Becker, D., Rodriguez, M.J.B., Rhodo, W., and 
Ritter, E., 2000. Linkage mapping and QTL analysis in coconut (Cocos 
nucifera L.) Theor Appl Genet 101: 292 -300. 

[30] Iwaro, A. D., Sreenivasan, T. N., and Umaharan, P., 1997a. Phytophthora 
resistance in cacao (Theobroma cacao L.): Influence of pod morphological 
characteristics. Plant Pathol 46, 557 – 565.  

[31] Iwaro, A. D., Umaharan, P., and  Sreenivasan, T. N., 1997b. Inheritance of 
foliarresistance to Phytophthora palmivora (Butler) Butler in cacao 
(Theobroma cacao L.) Euphytica  96: 377-383. 

[32] Iwaro, A. D., Thevenin, J. M., Butler, D. R., and Eskes, A.B., 2005. 
Usefulness of detached  pod test for assessment of cacao resistance to 
Phytophthora pod rot. European J. Plant Pathol 113: 173-182. 

[33] Iwaro, A. D., Butler, D. R., and Eskes, A.B., 2006. Sources of resistance to 
Phytophthora pod rot at the International Cocoa Genebank, Trinidad. Gen 
Res and Crop Evol 53: 99 -109.  

[34] Kosambi, D.D., 1944. The estimation of map distances from recombination 
values. Ann Eugen 12: 172-175. 

[35] Kumar, N., Kulwal, P. L., Gaur, A., Tyagi, A.K., Khurana, J. P., Khurana, 
P., Balyan, H. S., and Gupta, P. K., 2006. QTL analysis for grain weight in 
common wheat. Euphytica 151: 135-144. 

[36] Lagoda, P.J.L., Dambier, D., Grapin, A., Baurens, F.C., Lanaud, C., Noyer, 
J.L., 1998.Nonradioactivesequence-tagged icrosatellite site analyses: A 
method transferable to  the tropics. Electrophoresis, 1998, 19, 152-157. 

[37] Lanaud, C., Risterucci, A. M., N’Goran, A. K. J., Clément, D., Flament, M. 
H., Laurent, V., and Falque, M., 1995. A genetic linkage map of 
Theobroma cacao L. Theor Appl  Genet 91:987-993.  

[38] Lanaud, C., Risterucci, A. M., Pieretti, I., Falque, M., Bouet, A., and 
Lagoda, P. J. L., 1999.  Isolation and characterization of microsatellites 
in Theobroma cacao L. Molecular  Ecology 8, 2141-2152. 

[39] Lanaud, C., Flament, M. H., Nyassé, S., Risterucci, A. M., Fargeas, D., 
Kébé, I., Motilal, L.,  Thévenin, J.-M., Paulin, D., Ducamp, M., 
Clément, D., N’Goran, J. A. K., and Cilas,  C., 2001. Synthesis of studies 
on genetic basis of cocoa resistance to Phytophthora  using olecular 
markers. 13th International Conference on Cocoa Research, 9-14 
 October, Kota Kinabalu, Malaysia. Cocoa Producers’ Alliance, Lagos, 
Nigeria.:  

[40] Lanaud, C., Risterucci, A. M., Pieretti, I., N’Goran, J. A. K., and Fargeas, 
D., 2004. Characterisation and genetic mapping of resistance and defence 
gene analogs in cocoa (Theobroma cacao L.). Mol Breed 13: 211–227. 

[41] Lanaud, C., Fouet, O., Clément, D., Boccara, M., Risterucci, A. M., 
Surujdeo-Maharaj, S., Legavre, T., and Argourt, X., 2009. A meta-QTL 
analysis of disease resistance traits of Theobroma cacao L. Mol Breeding 
24:361-374.  

[42] LI-Cor, 2004. LI-COR Biosciences SagaGTAutomated Microsatellite 
Analysis Software, User Guide. Publication Number 984-07545. Copyright 
2000-2004 LI-COR, Inc. 

[43] Motilal, L. A., Sounigo, O., Thévenin, J.-M., Howell, M. H., Pieretti, I., 
Risterucci, A. M., Noyer, J.-L., and  Lanaud, C., 2001. Theobroma cacao 
L.: genome map and QTLs for  Phytophthora palmivora resistance. 13th 
International Cocoa Research Conference, Proceedings pp: 111 - 117. 
Cocoa Producers’ Alliance, Lagos, Nigeria. October, 2000,  9-14,Kota 
Kinabalu, Malaysia. 

[44] Mpika, J., Kebe, I. B., Druzhinina, I. S., Komon-Zélazowska, M.,  Kubicek, 
C. P. and Ake, S., 2009a. Inhibition de Phytophthora palmivora, agent de 
pourriture brune des cabosses de cacaoyer en Côte d’Ivoire, par 
Trichoderma sp.. Sciences & Nature 6 (1) : 49-62.  

[45] Mpika, J., Kébé, I. B., Issali, A. E., N’Guessan, F. K., Druzhinina, S., 
Komon-Zélazowska, M., Kubicek, C. P. and Aké, S., 2009b. Antagonist 
potential of Trichoderma indigenous isolates for biological control of 
Phytophthora palmivora the causative agent of black pod disease on cocoa 
(Theobroma cacao L.) in Côte d’Ivoire. African  Journalof Biotechnology. 
8 (20): 5280-5293. ISSN 1684–5315.  

[46] Muranty, H., 1996. Power of tests for quantitative trait loci detection using 
full-sib families in different schemes. Heredity 76:156–165.  

[47] Ndoumbé, M., Bieyssé, D., and Cilas, C., 2001. Multi-trait selection in a 
diallel crossing  scheme of cocoa. Short communication. Plant Breeding 
120, 365-367 (2001). 

[48] N’Goran, J. A. K., 1994. Contribution à l’étude génétique du cacaoyer par 
les marqueurs  moléculaires : Diversité génétique et recherche de QTLs. 
Thèse de DOCTORAT, Université Montpellier II, 105 p. 

[49] N’Goran, J. A. K., Risterucci, A. M., Clément, D., Sounigo, O., Lorieux, 
M., and Lanaud, C., 1997. Identification of quantitative trait loci (QTL) in 
Theobroma cacao L. Agron. Afr. IX (1): 55- 63.  

[50] Nyassé, S., Efombagn, M.I.B., Kébé, I.B., Tahi, M., Despréaux, D., Cilas, 
C., 2007. Integrated management of Phytophthora diseases on cocoa 
(Theobroma cacao L.): Impact of plant breeding on pod rot incidence. Crop 
Protection 26: 40-45. 

[51] Opuku, I. Y., Akrofi, A. Y., Holdernes, M., and Holme, K. A., Ackonor, 
J.B.; Ollenu, L.A.A. 2003. Phosphonic acid: an alternative approach to the 
control of black pod disease of cocoa caused by phytophthora megakarya. 
In Proceedings of INCOPED 4th International Seminar on Dealing with 
Pressing Crop Protection problems, Accra, Ghana, 19 - 21st October 2003, 
Akrofi, A. Y., Ackonor, J. B. & Ollenu, L. A. A.(Editors), Ghana Cocoa 
Board, Ghana, p 59-69.  

[52] Paulin, D., 1990. Analyse d’essais d’hybrides de cacaoyer en Côte d’ivoire 
pour la production, la vigueur et la sensibilité à la pourriture brune. 
Mémoire de DEA. Ecole  Nationale Supérieure Agronomique de Rennes, 
Chaire de Phytotechnie. 58 p.  

[53] Ploetz, R. C. 2007. Cacao diseases: Important threats to chocolate 
production worldwide.  Phytopathology, 97:1634-1639. 

[54] Pokou, N. D., N’Goran, J. A. K., Kébé, I., Eskes, A., Tahi, M., and Sangaré, 
A., 2008. Levels of resistance to Phytophthora pod rot in cocoa accessions 
selected on-farm in Côte d’Ivoire. Crop Prot., 27: 302-309. Doi : 
10.1016/j.cropro.2007.07.012. 

[55] Pugh, T., Fouet, O., Risterucci, A.M., Brottier, P., Abouladze, M., Deletrez, 
C., Courtois, B., Clément, D., Larmande, P., N’goran, J.A., Lanaud, C., 
2004. A new cacao linkage map based on codominant markers: 
development and integration of 201 new microsatellites markers. Theor 
Appl Genet 108: 1151-1161. 

[56] Queiroz, V. T., Guimaraes, C. T., Anhert, D., Schuster, I., Daher, R. T., 
Pereira, M. G.,  Miranda, V. R. M., Loguercio, L. L., Barros, E. G., and 
Moreira, M. A., 2003. Identification of a major QTL (Theobroma cacao L.) 
associated with resistance to witches’ broom disease. Plant Breed. 122: 268-
272.   

[57] Rami, J. F., 2009. Spidermap v1.4.6b. Software for the genetic mapping.  
[58] Risterucci, A. M., Grivet, L., N’Goran, J. A. K., Pieretti, I., Flament, M. H., 

Lanaud, C., 2000. A high-density linkage map of Theobroma cacao L. 
Theor Appl Genet 101: 948-955.  

[59] Risterucci, A. M., Paulin, D., Ducamp, M., N’Goran, J. A. K., Lanaud, C., 
2003. Identification of QTLs related to cocoa resistance to three species of 
Phytophthora.  Theor Appl Genet 108: 168-174. 

[60] Röder, M.S., Korzun, V., Wendehake, K., Plaschke, J., Tixier, M.H., Leroy, 
P., and Ganal, M.W., 1998. A microsatellite map of the wheat genome. 
Genetics 149: 2007-2023.  

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 1, January 2016      311 
ISSN 2250-3153   

www.ijsrp.org 

[61] Santos, R. M. F., Clement, D., Lemos, L. S. L., Legravre, T., Lanaud, C., 
Schnell, R. J.,   Pires, J. L., Lopes, U. V., Micheli, F., Gramacho, K. P., 
2012. Identification, characterization and mapping of EST-derived SSRs 
from the cacao–Ceratocystis cacaofunesta interaction. Tree Genetics & 
Genomes, DOI 10.1007/s11295-012-0539-y 

[62] Shen, X., Guo, W., Lu, Q., Zhu, X., Yuan, Y., and Zhang, T., 2007. Genetic 
mapping of  quantitative trait loci for fiber quality and yield trait by RIL 
approach in Upland cotton. Euphytica 155: 371–380. DOI 10.1007/s10681-
006-9338-6.  

[63] Stack, J. C., Royaert, S., Gutiérrez, O., Nagai, C., Araújo, H. I. S., Schnell 
R., Motamayor, J. C., 2015. Assessing microsatellite linkage disequilibrium 
in wild, cultivated, and  mapping populations of Theobroma cacao L. and its 
impact on association mapping.  Tree Genetics & Genomes 11: 19. 
DOI 10.1007/s11295-015-0839-0 

[64] Tahi, G. M., Kébé, B. I., N’Goran, J.A. K., Sangaré, A., Mondeil, F., Cilas, 
C., and  skes,  A.B., 2006a. Expected selection efficiency for resistance to 
cacao pod rot  (Phytophthora palmivora) comparing leaf disc inoculations 
with field observations. Euphytica 149: 35 – 44. 

[65] Tahi, G. M., Kébé, B. I., Sangaré, A., Mondeil, F., Cilas, C., and Eskes, 
A.B., 2006b. Foliar resistance of cacao (Theobroma cacao) to Phytophthora 
palmivora as an indicator of pod resistance in the field: interaction of cacao 
genotype, leaf age and duration of inoculation. Plant Pathol. 55: 776 - 782. 

[66] Ting, N.-C., Jansen, J., Mayes, S., Massawe, F., Sambanthamurthi, R. Ooi, 
L. C.-L., Chin, C.W., Arulandoo, X., Seng, T.-Y., Alwee, S. S. R. S., Ithnin, 
M., and Singh, R., 2014. High density SNP and SSR-based genetic maps of 
two independent oil palm hybrids.BMC Genomics 15:309 

[67] Van Ooijen, J. W., 2006. JoinMap 4, Software for the calculation of genetic 
linkage maps in experimental populations. Kyazma B. V., Wageningen, 
Netherlands.  

[68] Van Ooijen, J. W., 2004.  Map-QTL® 5, software for the mapping  
quantitative trait loci in  mapping populations.Kyazma B.V., 
Wageningen, Netherlands. 

[69] Voorrips, R. E., 2002. MapChart: software for the graphical presentation of 
linkage maps and QTLs. Journal of heredity 93(1): 77-78. 
doi:10.1093/jhered/93.1.77 

[70] Warren, J. M., and Pettitt, T. R., 1994. Estimation of the number of loci 
involved in the  inheritance of resistance to Phytophthora palmivora (Butl.) 
Butl. in the leaves of Theobroma cacao L. Plant Pathol. 43: 73-79. 

[71] Zhang, Z. - S., Hu, M. - C., Zhang, J., Liu, D. - J., Zheng, J., Zhang, K., 
Wang, W., and Wan, Q., 2009. Construction of a comprehensive PCR-
based marker linkage map and QTL mapping for fiber quality traits in 
upland cotton (Gossypium hirsutum L.). Mol Breeding 24:49 – 61. 

 

AUTHORS 
First author - AKAZA Moroh Joseph, Assistant Lecturer, UFR 
Agroforesterie, Université Jean Lorougnon Guédé, BP 150 Daloa 
(Côte d’Ivoire) ; akazamoroh@yahoo.fr 
Second author - KOUASSI Abou Bakary, Assistant Professor, 
Laboratoire de Génétique, UFR Biosciences, Université Félix 
Houphouët-Boigny, 22 BP 582 Abidjan 22 (Côte d’Ivoire) ; 
abou_kouassi@yahoo.fr 
Third author - AKAFFOU Doffou Sélastique, Associate 
Professor (Senior Lecturer), UFR Agroforesterie, Université Jean 
Lorougnon Guédé, BP 150 Daloa (Côte 
d’Ivoire) ;sakaffou@yahoo.fr 
Fourth Author – FOUET Olivier, Research Technician, Equipe 
‘’Génome et Sélection‘’, UMR AGAP (Amélioration génétique 
et adaptation des plantes méditerranéennes et tropicales), 
CIRAD-Bios,, 1098, TA-A96/03, Avenue Agropolis, 34398 
Montpellier Cedex 5, France. 
Fifth Author – N’GUETTA Assanvo Simon-Pièrre, Professor, 
Laboratoire de Génétique, UFR Biosciences, Université Félix 
Houphouët-Boigny, 22 BP 582 Abidjan 22 (Côte d’Ivoire),  
Sixth Author – LANAUD Claire, Research Professor, Equipe 
‘’Génome et Sélection‘’, UMR AGAP (Amélioration génétique 
et adaptation des plantes méditerranéennes et tropicales), 
CIRAD-Bios,, 1098, TA-A96/03, Avenue Agropolis, 34398 
Montpellier Cedex 5, France. 
 
Author for correspondence: AKAZA Moroh Joseph, E-
mail address: akazamoroh@yahoo.fr; Contact number: +225 07 
58 63 96.  
 
 

 

 

http://ijsrp.org/
mailto:akazamoroh@yahoo.fr
mailto:abou_kouassi@yahoo.fr
mailto:akazamoroh@yahoo.fr


International Journal of Scientific and Research Publications, Volume 6, Issue 1, January 2016      312 
ISSN 2250-3153   

www.ijsrp.org 

Study on the Extent of Recommended Mushroom 

Production Technology in Samastipur District 
1
Priyanka Kumari, 

2
Pankaj Kumar Ojha & 

3
Satya Prakash  

 
1PG Scholar & 2Ph.D. Scholar, Department of Extension Education, Rajendra Agricultural University, PUSA- Samastipur (Bihar) - 848125. 

3Assistant Professor, Department of Extension Education, Rajendra Agricultural University, PUSA- Samastipur (Bihar) - 848125. 

 
Abstract- This paper is based on a research study at Rajendra 

Agricultural University, Pusa, Bihar. The title of the research was 

“Mushroom training programme of R.A.U. – a critical analysis of 

Samastipur district”. It was conducted by taking the responses 

from sixty respondents included 30 beneficiaries and 30 non-

beneficiaries through personal interview. The all sixty 

respondents were from Thahara and Morsand panchayats of 

PUSA block. The objective of the study was to assess the extent 

of recommended mushroom production technology in 

Samastipur district. The statistical tools like mean, frequency, 

percentage, standard deviation and t- test were used for data 

analysis. The analysis revealed that adoption level of 

beneficiaries was found to be higher than non- beneficiaries and 

this was statistically significant. Hence, mushroom training had 

been successful and had significant impact on mushroom 

growers. Therefore, training programme needs to be given to 

large number of respondents in order to enhance adoption and 

diffusion of innovation. 

 

Index Terms- Adoption, production technology, etc. 

 

I. INTRODUCTION 

ushroom is a fungus but every fungus is not a mushroom. 

Mushroom is a group of macroscopic fungi, which are 

distributed throughout world. It is fleshy, spore bearing body of 

fungus, typically produced above ground on soil or on its food 

source. They are very unlike green plants because they lack 

chlorophyll and therefore depend on performed food for their 

nutrition. They are known as “meat” of vegetable world (Has and 

James, 2009). 

        No leaves, no buds, no flowers yet fruits, this miracle 

played only by mushroom. This unique fruit is basically a gift of 

nature to poor as evident from its appearance on thatched house 

and rotten woods just after first shower. But its taste and flavor 

soon introduced its delicious dish in the kitchen of aristocrats and 

elites of the society. Mushroom have prized as the food of God 

on an account of their special flavor, nutritive value and 

medicinal property. It can be grown on all types of plants and 

agricultural waste and thus constitute highly nutritive source of 

food at low cost (Tewari and Pandey, 2002). Mushroom is an 

indoor crop, grown independent of sunlight and do not require 

fertile land (Chadda and Sharma, 1995).  

        A project was launched for popularization of mushroom 

cultivation in Bihar in Rajendra Agricultural University, Pusa, 

Samastipur in year 1990. The University has trained more than 

14000 people including 6000 women for mushroom cultivation 

and the first batch of 20 youth came out in march 2003 having 

expertise on mushroom seed production and its cultivation as 

such. Total production of mushroom in Bihar is more than 2000 

tonnes and it is increasing at vary fast rate. Oyster mushroom 

offers good potential for its cultivation in Bihar because of its 

tropical and sub-tropical nature. 

        The training imparted at Rajendra Agricultural University 

centre of mushroom production plays an important role in 

popularizing of mushroom production in Bihar. The trained 

people after getting proper know how and skill started its 

production in different parts of state. Apart from the trained 

person a lot of untrained person also started its production in 

different part of the state. These untrained people started its 

cultivation as income generating source by number of ways. 

Most of them started its cultivation by seeing their neighbor and 

fellow farmer. Some by reading farm magazine and other means. 

But methods of mushroom cultivation of these two groups differ 

a lot and the difference was mainly due to proper training taken 

before mushroom cultivation was started.  

 

II. OBJECTIVE OF THE STUDY 

        It is with this assumption the present study has been planned 

to undertake with following specific objective. 

 To assess the extent of recommended mushroom 

production technology in samastipur district 

 

III. METHODOLOGY  

        The study was carried out in Samastipur District of Bihar. 

There are 38 districts in state and the dissemination of mushroom 

technology is fast in all districts of state. Out of 38 districts, 

Samastipur district was selected purposively for the study 

because of the fact that R.A.U. is located in same district and 

there is a training centre at R.A.U. All together there are 20 

Blocks in Samastipur districts. Out of which Pusa block has been 

selected for study purpose based on assumption that the block 

has the largest number of trained beneficiaries. There are 13 

Panchayats in Pusa block. Out of which two Panchayats were 

selected viz., Thahara and Morsand for the study purpose and 

two villages were selected Thahara and Morsand. A complete list 

of the beneficiaries who have under gone through training on 

mushroom cultivation from Rajendra Agricultural University was 

obtained from training centre, R.A.U, Pusa. Fifteen beneficiaries 

and fifteen non- beneficiaries’ respondents from each of two 

selected panchayats were purposively selected. The non-

M 
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beneficiary respondents were chosen from the same village and 

care was taken to match these respondents with the experimental 

group as far as possible. Hence all total 60 respondents were 

selected. The respondents were selected through random 

sampling.  

 

IV. RESULTS AND DISCUSSION  

        Training courses aim at enhancing adoption and diffusion of 

innovations. Some of the outcomes envisaged for any training 

programme, were gain in knowledge, gain in skill acquired and 

ultimately in more adoption and integration among farming 

community. 

        An important objective of the training programme is to 

impart and transfer skill to the entrepreneurs of the technology of 

scientific mushroom cultivation and motivate them to adopt the 

same. An important indicator of the impact of training 

programme is the extent, to which they have adopted the package 

of practice of mushroom cultivation technology. An attempt was 

made to compare the adoption behavior of beneficiaries and non-

beneficiaries respondents with respect to mushroom cultivation.  

To measure the extent of adoption of mushroom production by 

beneficiaries a simple schedule was prepared consisting 22 items 

of adoption and respondents were asked to give their level of 

adoption on three point scale of ‘full adoption’, ‘partial 

adoption’, ‘no adoption’. The data thus collected were analyzed 

and results are given in table 1.1.  

 

Table 1.1:  Frequency and Percentage distribution of beneficiaries and non-beneficiaries with respect to their extent of 

adoption. 

 

Sl. 

No. 

Category Beneficiaries (n=30) Non-beneficiaries(n=30) 

Frequency Percentage Frequency percentage 

1. Low (Mean - SD) 2 7 19 63 

2. 
Medium (Mean ) 

15 50 9 30 

3. High (Mean + SD) 13 43.33 

 

2 7 

 Total 30 100 30 100 

 

        As the result in table revealed, majority of beneficiaries had 

medium level of adoption i.e. 50 per cent followed by high level 

which is 43.33 per cent. Whereas, in case of non-beneficiaries 

majority had low level of adoption which is 63 per cent followed 

by medium level of adoption which is 30 per cent and only 7 per 

cent had high level of adoption. This study found similar results 

with the findings of Sunil et al., (2009) where he reported trained 

farmers had medium to high level of adoption.  

 
Description about the differences in the adoption scientific mushroom cultivation practices between beneficiaries and non-

beneficiaries. 
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        Further this difference is the mean adoption score of these 

two groups of respondents were tested for its statistical 

significance by calculating the t-value. 

        The computed value of‘t’ (13.61) was found to be highly 

significant at (1 per cent level of significance) which indicated 

that there was significant difference in the mean adoption scores 

of beneficiaries and non-beneficiaries. As the beneficiaries have 

significantly higher mean adoption scores (46.96) than that of the 

non-beneficiaries (29.73). So it can be concluded that the 

beneficiaries had higher adoption level than the non-

beneficiaries. 

 

 

Table 1.2. Differences in the adoption level towards scientific mushroom cultivation technology of beneficiaries and non-

beneficiaries. 

 

Sl. 

No. 

Characteristics Mean adoption score of respondents S.D of respondents t- value 

Beneficiaries 

(30) 

Non-beneficiaries 

(30) 

Beneficiaries 

(30) 

Non-

beneficiaries 

(30) 

1. Level of adoption about 

mushroom cultivation 

practices 46.96 29.93 5.45 4.28 13.61** 

** Significant at 0.01 level of probability. 

 

        It was found that the level of adoption of beneficiaries with 

respect to mushroom cultivation practices was relatively higher 

than that of the non-beneficiaries. Knowledge about any 

improved practices and component skill for performing the 

technology are pre-requisites for adoption of any improved 

practices. 

        As pointed out earlier, in comparison to non-beneficiaries, 

the beneficiaries had higher level of knowledge towards 

scientific mushroom cultivation practices. In the training 

programme, the beneficiaries also got opportunity to learn and 

practice various skills associated with the scientific mushroom 

cultivation process. This practice might have given them edge for 

their adoption.  

 

V. CONCLUSION 

        On the basis of the findings, it may be concluded that mean 

score of extent of adoption of Mushroom Production Technology 

among beneficiaries as 46.96 compared to that only 29.93 of 

non-beneficiaries. The extent of adoption score ranged from 42 

to 64 among beneficiary but ranged from 15 to 40 among non-

beneficiaries. This indicated very wide variation among the score 

of adoption among both samples. Mean difference between the 

extent of adoption scores of beneficiaries and non- beneficiaries 

were 16.76 which is statistically significant at 0.01 level of 

probability (t=13.61**). With respect to adoption of mushroom 

production technology, majority of trained beneficiaries were 

found to be ‘medium adopting’, this indicate that majority were 

adopting the method fully. Among the non- beneficiaries 63 per 

cent were ‘low adopting’ mushroom production technology. 

Only 7 per cent were ‘high adopting’ mushroom production 

technology.   
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Abstract- Architecture is based on and contributes to the 
collective human experience. While thus embodying a certain 
continuity and maintaining unity, it also represents change and 
embraces diversity. The balance is struck by the interplay 
between culture, ecology, materials, technology, economics, and 
function. These both set boundaries as also fuel a combination of 
the architects' analytical insights and creative syntheses, which 
are finally responsible for giving rise to the range of built forms. 
This movement can be visualized along temporal, spatial and 
functional planes. The edifice of the creative non-rational 
element must be based on a firm foundation of rationality. 
Innovations will thus be made - those that work and are well 
received will be copied and preserved. Others will fall by the 
wayside, leading to the survival of the fittest, much as it happens 
in biological evolution. 
The profession can flourish only if it adapts to various emergent 
challenges while maintaining its core strengths. It also has a key 
role to play in helping to confront the larger challenges facing 
the human race. 
 
Key words: Space, Time, Function 

I. INTRODUCTION 

A, Built Form and the Human Existence 
s evolution progressed, organisms learnt to reshape their 
surroundings to their advantage. And not just individually; 

coral reefs, beehives, ant colonies, spider webs and other 
complex and diverse structures housing entire communities of 
primitive creatures, cooperating as a community.  
  This ability is seen most strongly amongst vertebrates – snake 
holes, bird nests, otter dams, rabbit burrows, and a variety of 
other functional, beautiful and often intricate structures made of a 
variety of materials. Like those of the above primeval creatures 
however, their overall design and fabrication too is driven 
primarily by instinct. 

B. Increasing Safety 
  In terms of almost all physical abilities, humans, while adequate 
all-rounders, lag far behind specific animals or birds. Their only 
competitive advantage in the law of the jungle arises from their 
minds, which they use to shape their physical and social 
surroundings.  
Thus, at the most basic level, shelter served as a safety barrier – 
from animals, from elements, and to some extent from other 
humans too. In many ways, it still does, since, while we have  
 
 

formally abandoned the law of the jungle in the interests of 
group-work, our deep-seated animal instincts, run too deep to be 
ignored completely.  

C.  Convenience 
   Given the comparatively (perhaps below) average physical 
abilities of humans, their only method of competing and often 
surviving in the tough world is to leverage their limited physical 
abilities and compensate for their physical handicaps through 
various techniques and tools. Humans are unsurpassed tool (and 
in fact machine) makers, using them to overcome the limitations 
of limited muscles, senses, stamina, digestive powers, resistance 
to extreme temperatures and a range of other parameters.  
   Except for the most rudimentary shelters, all works of 
construction are machines - complex and long-lasting systems of 
artifacts aimed at facilitating and automating a range of tasks. 
Starting from simple doors and windows, to hooks, plumbing, 
electrification and now to intelligent buildings and even street 
signals, the outputs of construction are the largest machines 
created by man. 

II. THE COMMUNITY 
 
   Starting from the family, the neighborhood, the organization, 
the nation, almost all aspects of our lives are governed by 
communal rhythms. Such cooperation also implies, in most 
cases, the desirability of a settled life-style, or at least the 
absence of a pressing need for nomadic ones. 
   Built forms are one of the powerful methods of giving shape 
and expression to the concerned group on a sustained basis. By 
creating a well-defined space within which members of a group 
come together, it serves to reinforce the group feeling, and 
facilitate its working. 
   Conversely and almost equally, in the interests of our own 
safety, and thus of maintaining good inter-group relationships, a 
range of mechanisms have been devised to ensure that norms are 
not transgressed. One such mechanism is that of physical 
boundaries, whether in terms of locks, walls, gates, forts, etc. in 
the olden days, and their electronic counterparts nowadays. 

III. IDENTITY 
   The human race at an early stage, easily established both its 
superiority over other species as also its abilities to survive in a 
wide range of environments. Hence, since basic physiological 
needs have been taken care of a bulk of the race, Maslow’s 
theory tells us that higher order needs will automatically come 
into play.  
Many of these needs centre around the issues of status and 
prestige – whether at the level of the individual, the group or the 

A 
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society. As group work increases and individualism is thus 
submerged, all want, to an ever-increasing degree, to reaffirm 
their respective identities. 
   It is usually the fear of death and its mirror - the desire for 
immortality, which drives people to set up empires, create works 
of art and otherwise leave their mark. Since such 
accomplishments are only for a few, many make do by trying to 
differ and excel in terms of one or more of the 5 C’s – careers, 
clothes, cars, construction and children!  
   The latter two, since they survive over a longer term, also serve 
as an antidote to the fears of death that haunt most of us. It is 
perhaps for this reason that most people who can afford to, and 
even those who cannot, often invest disproportionate and even 
non-rational amounts of time, money and resources on these 
aspects. 

IV. CONTRIBUTION OF DESIGN  

A. Historical Origin 
   Modifying one’s own surroundings to adapt them to ones’ 
needs is integral to life itself – as has been mentioned at the 
beginning of the paper. That is why the three basic needs have 
traditionally been enumerated as food, clothing and shelter. 
   The vastly increased power of the human race to create and to 
communicate abstract thoughts is what has enabled its members 
to cooperate in extremely complex forms over unprecedented 
time spans. It is this cooperation between and within groups, and 
the corresponding gains from specialization and division of 
labor, that has enabled Homo sapiens to emerge as the dominant 
species within a very short time frame on the evolutionary scale. 
   Habitat was both a tool of establishing the unquestioned 
superiority of the human race over other species in this era, and a 
manifestation of that same superiority on the other.  
   Settled habitats were sparked off by, and in turn fuelled the 
agricultural revolution, with settled lifestyles marking a 
significant break with the nomadic and almost animal like 
hunting/gathering origins. 
 

 
    
Design, whether of habitats, or other artifacts, started out as a 
method of fulfilling user needs in a cost and time effective 
manner within a given environmental context? 

B. Analytical Framework 
   Architecture is thus a cumulative human experience that is a 
function of five major variables - ecology, materials, 
technologies, economics, and the socio-cultural environment.  
Each of these changes, to a significant extent, across the three 
parameters, of space, time and function, within the framework of, 
a carefully interwoven continuity. Either or both of these 
diversity-unity dipoles may be limited or augmented, through 
one or more of the above three influences. 
   This dipole may be analyzed by setting out qualitative and/or 
quantitative data within a matrix – a sample for the variable 
“materials” is given below, as a starting point for collaborative 
research and documentation in the matter. 
   This same matrix could be filled on a quantitative basis. 
Similar matrices can be constructed for the other variables such 
as technology, ecology, economics and culture, and even various 
combinations of these, holding a few variables constant within a 
given matrix. The analysis of such data is likely to throw up 
significant data useful for making medium term projections about 
the future dimensions of habitat and the role of design in shaping 
it. 

V. VARIABLES INFLUENCING CONSTRUCTION  

A. Ecology 
   As has been mentioned earlier, animals create habitats for 
themselves - instinct driven primarily, and thus largely 
unchanged across millennia, except for minor changes arising 
from changes in local materials and land characteristics. The 
major adaptations to local situations came with the advent of 
primates one thus sees chimpanzees near human habitats living 
very differently from those in the deep forests.  
With their superior thinking and communications ability, the  
human race adapts to the environment, to the extent that except 
the lowly cockroach, and the almost as lowly rat, humans are the 
most widespread animal species in the whole world. Plains to 
mountains, islands to plains, forests to deserts, tropics to Polar 

Regions, humans are everywhere, in their ever more frantic  
search for space, adopting completely different lifestyles and 
habitats.  
   Just imagine the degree of variation between tents, mud-huts,  
 
 
igloos, log-cabins, house-boats, multi-stories, stone homes etc.      
Ecology also operates through materials availability, land 
economics and transportation networks to further shape habitats. 

 TIME SPACE FUNCTION 
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B. Materials 
   The earliest construction was based primarily upon easily 
available local natural materials. In many cases it still is, 
especially for the poor as also among isolated communities. 
The gradual evolution of man-made materials – bricks, lime 
plaster, glass, cement, steel, plastics, and composites not just 
transformed economics, but also opened up possibilities for 
forms which were earlier impossible or at least economical for all 
but the elite. Overall, with advances in materials availability, 
there is a tendency towards less resource intensive construction 
for similar lifestyles as compared to the past. 
   This is counterbalanced to a significant extent by ever-
increasing drives for more convenient and functional interiors, 
thus leading to ever-increasing per capita resource use. In the 
case of many materials, chiefly wood, that ancient mainstay of 
construction, shortages are already leading to the use of 
alternates in a variety of situations. 

C.  Technology 
   Not only are buildings machines, as has been pointed out 
earlier, but their fabrication from the time of the Pyramids, also 
involves the use of other machines. Thus, apart from technology 
advances in materials sciences, advances in construction 
techniques profoundly affect design – both the boundaries of 
what is technically possible, and within that, what is 
economically viable. 
   Arches, domes, RCC, skyscrapers, geodesic domes, 
earthquake-proof designs are well known examples in the field of 
overall construction. Piping, flushing, electric lighting and 
temperature control, elevators, electronic self-regulation are their 
counterparts in the areas of micro-design, which also often have 
profound effects on the boundaries of macro-design. 
 
 

 
 
Fig-1: The Taj Mahal                 
 

D. Economics 
   With increasing urbanization and spiraling real estate costs, 
basic materials become an increasingly less significant part of the 
overall cost of construction. The focus, at least in prime parts of 
urban areas, more so in the third world, is on maximizing the 
productive use of land. 

   With high labor costs in the West, there is an equal emphasis 
on reducing labor costs, by deploying capital equipment, 
standardization of designs and practices, and using pre-
assembled components. This aspect is not so important in third 
world countries, where labor costs are much lower. 
   However even these are higher than they were in the past, and 
there is thus an ever-reducing emphasis on elaborate 
ornamentation during construction. This is largely 
counterbalanced by increased expenditure on in-built systems, 
utilities and appliances, which are an inescapable part of today’s 
work 
   Speed in construction has also become very important to 
minimize locked up capital during the construction period. 
Standardization, automation, pre-fabrication and project 
management are the common responses to this issue. 
   Safety issues both during and after construction are becoming 
of great importance due to the disastrous consequences of being 
sued for mistakes and catastrophes. With very high maintenance 
and running costs of complex buildings, there is now a tendency 
to look at building costs over the whole life cycle rather than 
merely during construction. 
   Economics driven construction is becoming increasingly 
common with the corporatization of construction on both supply 
and demand sides, and the resultant drive towards financial 
accountability. As a result, aesthetics has to be increasingly 
integrated into functionalism, rather than being treated as a cost 
increasing add-on. 

E.  Culture 
   The role of habitat in contributing to a sense of community has 
already been brought out earlier. It is for this reason that 
communities with similar cultural roots, even though widely 
separated in space and/or time, tend to display tremendous 
similarities in the various architectural elements, even though the 
prevalent materials at that point in the space-time continuum may 
well justify other options.  
   Thus structures in East and south East Asia will display 
similarities, as will places of worship of various faiths such as 
Hinduism, Buddhism, Islam, Christianity, Sikhism etc. The 
converse is also true – even among communities operating in 
similar eco-systems at the same point of time, one can see 
significant differences in the built form depending on cultural 
and functional aspects..  
   The mosque within Jeddah airport, the courtyard vs. verandah 
systems among ethnic Indians and the British in India, and many 
other examples come to mind. On the corporate front, differences 
in the styles of various organizations lead to major differences in 
the way offices are visualized – cabin size, open office and a 
range of other variables. 
   On the temporal front, the milestone was the reformation and 
renaissance period from the 1300s. It spawned not just the 
industrial revolution, affecting the material world, but also 
transformed the psychic realm causing people to break the 
boundaries of tradition and the shackles of the feudal structure.  
People thus became unwilling to accept their traditional lot in 
life, creating an upward thrust in aspiration levels, initially in the 
West. A parallel development in South Asia has been the break-
up of the joint family within the last 50 years, which has caused 
habitat designs to make a clean break with the past. 
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   Perhaps the subtlest effect of the rapid technological advances 
has been the birth of the belief that everything is possible, limited 
only by one’s dreams, and also that whatever problems arise, can 
be solved through further advances rather than by changes in 
social structure. Traditional values of being content and satisfied, 
which helped both to keep eco-systems balanced as also socio 
economic disparities within limits, are thus getting a go-by. 

VI. EVOLUTION OF THE CONSTRUCTION PROCESS 

A.  Functional Dimensions 
   Within the limits imposed by the external environment, there 
was, in the early stages, a certain uniformity of both the 
construction process and the overall final profile of the built 
form, due to the relative homogeneity of skills, status and 
command over resources within and between communities. As 
communities grew more differentiated internally, differences in 
designs started emerging. 
   Most primeval communities were rural, subsistence oriented 
ones; these variations initially took the form of differences in the 
design of spaces for leaders and religious activities. However, the 
innate design similarities were usually far more than these 
differences – and can still be observed in economies which have 
just recently become monetized – e.g. in India’s North Eastern 
region, or certain parts of Africa.  
   The onset of the industrial revolution, and the linked wave of 
global mercantilism, provided the impetus for completely new 
forms of built spaces. This was both at the level of room layout 
(hostels for single workers), buildings – factories and offices, 
neighborhoods and even whole new settlements for the factory 
and trading towns which came up all over the world. 

B.  Spatial Dimensions 
   The farmer and artisan oriented early economies served to 
ensure that, except for the spaces used by the elite, homes, which 
also doubled as workspaces, had a fair amount of homogeneity 
within a given community. Except for civilizations that remained 
isolated due to various reasons, a fair amount of cross-
fertilization took place across communities, civilizations and 
cultures, propelled primarily by the movements of merchants and 
preachers. 
   The increasing numbers as also growing aspirations of the 
human race, as the dominant species, has been fuelling intense 
migration till recently and thus caused communities to become 
geographically more dispersed. With the creation of capital after 
the onset of the market economy, and the closely linked rise of 
urbanization, social, economic and occupational stratification 
grew, with corresponding effects on lifestyles – including 
construction. 
   Another trend emerged in due course - ever rapider and more 
comfortable/cheaper transportation technologies have largely 
delinked the proximity of work, living, learning and shopping 
spaces for many. This has led to relaxing a number of constraints 
that formerly restrained variations in the built form.   
Nonetheless one sees significant differences in designs between 
countries due to differences in ecology, materials availability and 
overall standard of living, and within them due to the different 
land prices and functional needs of villages, small towns, cities 
and metros. 

   There is now a reverse trend slowly emerging - the recent 
advances of ICT (information and communications technology) 
which allows those willing to integrate all these all over again, 
living big parts of their lives without having to step out of their 
homes, if they so desire. We are slowly moving towards rur-uban 
architectural styles, with many common elements linking habitats 
in both the cities and the countryside. 

C.  Temporal Dimensions 
   From the instinct driven habitats of animals, things took a 
quantum leap with the advent of Homo sapiens, with habitat 
needs and resource sets which were completely different from 
those of all other animals. Thus began a long journey which 
started from adapting to the environment, to a stage where the 
environment is being adapted on a large scale to serve various 
needs of the human race. 
   One of the key tools for the purpose was language, which 
enabled not just cooperation at a given point of time, but also 
enabled the learning arising from the resulting experience to be 
preserved within the collective memory of the community. By 
thus obviating the need to perpetually reinvent the wheel, the 
evolutionary process has thus accelerated, almost to the extent 
that civilizations separated in space and time could be considered 
as de facto separate species, despite the high genetic similarity of 
their members. 
   This was given a fillip due to the series of communications 
revolutions starting with the advent of printing, and accelerating 
with the rise of electronic communications, which made transfer 
of learning independent of the movement of people. The lead 
time between the creation of something new, and its spread to 
remote regions, is growing ever shorter.  

VII. UNITY VS. UNIFORMITY 

A.  Evolution of Construction Processes 
   The earliest construction involved using materials collected 
from near the site, with minimal reshaping. Over time, with 
advances in transportation and construction technology 
respectively, the radius of collection and the degree of material 
processing increased progressively.  
   However, even after the industrial revolution, most processing, 
at least its final stages have always been done on site, with 
operations being in the project management mode.  
Recent times however are seeing a transition from in situ 
activities to assembling components processed elsewhere – 
premixed concrete, readymade switchboards, doors and 
windows, modular furniture, culminating in whole rooms which 
just need to be put together. 
   While reducing costs, boosting speed and increasing quality, 
this switching to a factory-oriented mode certainly tends to 
reduce diversity and user-centeredness. With the advent of the 
internet and the recent trends towards mass customization, even 
this drawback is now being taken care of. 
   The ever-growing regulation of the built form along with 
convergence in the thinking of regulators, once again strengthens 
this tendency considerably. The only remedy is the creativity of 
the architect to maximize user utility and differentiation within 
the constraints set out by the regulatory framework 
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B.  Evolution of Habitat Preferences 
   The earliest habitats while primarily functional did not fully 
ignore the aesthetic aspects – as can be seen from the prehistoric 
cave paintings in France. Over time, as the net surplus increased, 
significant parts of it were converted into housing, which along 
with agricultural land and cattle, were often the only or at least 
the main capital goods of most people. 
   An equally strong effect of the industrial revolution was the 
increasing and widespread rise in the standard of living – due to 
more intensive resource use on one hand, and lower effective 
cost of goods and services due to more effective deployment of 
technological and organizational innovations. As a result, 
lifestyles which were formerly only within the reach of nobility 
gradually came within the reach of all. 
   An even more profound effect of the electronics 
communication mentioned earlier has been the onset of the 
global village. This is causing increasing convergence of 
preferences and tastes, often overwhelming considerations of 
history, culture, ecology and local materials availability.  
   One thus sees ever-greater forces towards universal design 
elements, features and styles. Paradoxically, the resultant loss of 
roots and dilution of identity leads people to try and make it up 
through cultural fanaticism, linguistic chauvinism and blind 
nationalism – Vasudeiva Kutumbakam is not as easy at it sounds! 

C.  Change vs. Continuity 
   Spells of change and continuity alternate in accordance with 
the need-curve. Change has four major components each of 
which combine with the others to influence the direction of the 
built form at any particular point of time: 
   Reactions to specific events and forces such as changes in 
legislation, material availability, land costs etc.  
   Cyclical aspects, with tastes coming and going, perhaps with 
some small modifications in terms of intensity and directions 
Secular trends which pull steadily in a constant direction over the 
medium, and often the long term 
   Unpredictable occurrences arise, from the inner inspiration of 
the designer, independent of all external influences. 
   Changes maintain certain continuity through a self-selection 
process. As per the basic principles of biological evolution set 
out by Darwin and Hugo de Vries, those animal habitats which 
enhanced the inhabitants abilities to deal advantageously with the 
environment survived, and over time supplanted others.  
   The same principle now operates on the social plane for human 
habitats. Those changes that lead to significant advantages in 
cost, convenience, aesthetics and/or other aspects survive by 
emulation – others gradually (and sometimes swiftly!) fall by the 
wayside. 

VIII.   CHALLENGES AND QUESTIONS 
A. Impact of Corporatized Construction 
   Construction is growing increasingly corporatized. In a way, 
we are moving back to the master-builder tradition, only on a 
much larger scale. This however has profound impacts on the 
nature of professional work involved. 
   Globally architect firms are becoming larger, like those of most 
other professions, as the clients they serve are increasingly 
corporatized construction firms, or else large corporate end-user 

clients. Going one step further, many construction firms, interior 
design showrooms and even construction materials factories, 
appoint their own in-house architects and other designers, to 
exercise tighter control and ensure better coordination at various 
stages of the operating process. 

B. The Role of ICT (Information and Communications 
Technology 
  The first major impact of computers was through the evolution 
of software for making precise structural engineering 
calculations, especially for complex structures. The coming of 
the PC cut costs and boosted computing power, thus 
revolutionizing matters.  
  Project management software also started becoming available 
around this time. The rise in computing power then enabled 
drawings to be computerized, combined in some cases with 
automatically integrating bills of materials, and even cost 
estimates 
   This has gone to the extent today that designs can be created 
and visualized in 3-D. Simpler versions of design packages can 
be used by laypeople to design the interiors and overall 
dimensions of their own habitats. 
   The internet has added a completely different dimension to the 
profession. Clients, architects and draftsmen need never meet 
personally, with all communication being done electronically – 
not just talking and e-mails but also viewing, critiquing and 
modifying designs.  
   Going a step further, many designs have now been put up on 
the internet, allowing clients to review a range of buildings even 
before meeting an architect – and in fact using it as a basis to 
choose one. While magazines always allowed this, the presence 
of the internet allows a range of designs to be reviewed at far 
lower cost in a far smaller time, leading to far better informed 
clients with extreme clarity in their minds. 
   Things are now poised to go, a step further, with, designs and 
detailed drawings already used for one client being potentially 
available for reuse by others on the payment of a much smaller 
fee. The first step has already come up, with many freelance sites 
coming up where clients put up projects and professionals bid for 
them, with inputs and ratings from their past clients being 
available for public scrutiny. 
   We can expect a number of electronic design marketplaces to 
come up in the coming years, where designs and details for 
whole structures or their parts can be bought and sold. This will 
potentially lead to a drastic reduction in diversity of designs on 
one hand, and a lowering of revenue streams for all but the top 
architects on the other. 

C.  Changes in the Design Profession 
   The design profession has been changing over time. Starting 
with prosumers who produced the habitats they wished to 
inhabit, it moved to craftspeople that provided specialized inputs 
and services in the construction process. The next move was 
from artisans to master-builders, who took charge of both design 
and construction.  
   The earliest pure designers were artists with significant 
grounding in the craft – this was workable in situations of stable 
technology and low pressures of cost-effectiveness for the 
religious/official structures they focused upon. With increasing 
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focus of commercial accountability after the industrial 
revolution, the civil and construction engineers took centre-stage, 
handling both the design of spaces and the enclosing structures.  
With ever increasing trends of specialization, architects emerged 
as a separate profession, the recognition in some cases as late as 
a few decades ago. With projects becoming larger, they have 
moved not just from being doers to supervisors, but also from 
pure designers to team managers.  
   As projects become more complex, the wheel is turning full 
circle, and one thus notes the gradual giving way of the generalist 
architect to one who specializes in specific: 
   Aspects of the work (landscape, acoustics, interiors, etc.)  
Types of habitat (house, office, hotel, hospital, school…),  
stages of the construction process (client interaction, master 
planning, design, detailing, supervision, sales of construction 
materials, maintenance etc.) 

D. Issues of Sustainability 
   Humans not just adapt to but indeed shape the environment, in 
ever more profound ways, on ever larger canvasses. This has 
gone to the extent that significant pockets of habitats, at least of 
the elite, are virtually independent of the local ecology, and thus 
look and feel uniform.  
   All this ingenuity cannot however overwhelm the 2nd Law of 
Thermodynamics, which postulates that overall entropy within a 
system cannot reduce. This sealing out the environment in 
pockets is causing such rapid climatic changes that the luxurious 
lifestyles of some are to a large extent at the expense of misery of 
the majority in the short term. 
   This is also rapidly draining non-renewable (and even 
renewable) resources and on the other, making such lifestyles 
unattainable for all, and perhaps even unsustainable in the 
medium term for those who have already achieved it. We are 
thus heading rapidly towards unprecedented upheavals on both 
social and physical fronts.  
   The design profession certainly has a strong role to play not 
just in terms of reducing intensity of material use, but also in 
terms of shaping tastes towards preferences for more sustainable 
habitats. And this particular challenge is not an optional one to 
face – for if the human race does not survive in a human state, 
where is the question of designers continuing to design at all? 

IX. CONCLUSION 
   Architects services may be marginalized if uniformity and 
standardization creeps into the field in a real big way. These must 
be embraced only to the extent of convenience, beyond which it 
will attract non-architects who are looking for opportunities to 
take on repetitive high paying turnkey jobs with a small and 
dispensable design element, thus eliminating the designer 
altogether. 
   The profession is less in the danger of being bypassed by 
executers of the projects, if a large numbers of innovative and 
useful design ideas are generated by present day architects - 
effective enough to make a drastic difference to the built form, 
thus rendering themselves altogether indispensable.  
   We thus need to develop outstanding skills to consistently 
ensure all the time that we are not replicable by non-architects. It 
is perhaps even better if we shift our loyalties from being purely 
designers to being a multipurpose designer supervisor and 

executer of the project. This will also save the energy lost in 
transferring ideas to a third party who in turn further needs to be 
supervised.  
   The system builds into it the basic flaw – architects’ absolute 
reluctance to take on other related responsibilities - safety, 
workmanship and speed in construction, which matter much 
more than anything else to the client. Currently all these rest in 
the hands of builders, contractors and engineers. With interiors 
and landscaping gone to the specialists, what is our role actually 
reduced to?  
   If Unity, Uniformity and Standardization are to be read as 
synonyms, architects need to rethink their role seriously in the 
interest of the very survival of the profession.  
   However, diversity for its own sake will make architectural 
patterns incomprehensible and lead to chaos in terms of 
conflicting images and statements in architecture. It would be 
akin to the problem that would occur if people speaking different 
languages are thrown together and are asked to discuss a burning 
issue. 
   One would be better off if one tries to aim for unity in 
diversity. Unity would play a role of tying different pieces 
together to make a complete whole, making patterns 
comprehendible for the society. At the same time, diversity is 
what would create the necessary interest arousing curiosity and 
elements of surprise, thus keeping the spirit of experimentation, 
growth and continuity alive within the environs of the society. 
Architects need to come back to images specific to typologies, 
which the society is used to. This gives architecture some 
anchorage, and prevents it from going haywire, taking ridiculous 
and sometimes even absurd forms. 
   Perhaps the architecture profession will have to go the way of 
engineering, with specialization at the stages of both education 
and work. What remains intact is the role played by the holy 
trinity of perception, analysis and synthesis during the four-fold 
path of sensing user needs, boundary setting, creating alternatives 
and weighing options.  
   While maintaining this core, unless we are willing to accept 
and in fact embrace change along most other dimensions of our 
profession, we run the risk of becoming extinct or at least 
marginalized. Are we capable of meeting this challenge? 
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Abstract- Whatever kind of industry are you in being able to 
obtain information based on analysis of data coming from wide 
variety of sources can help make better decisions. In 2004 
Google developed MapReduce, a programming framework for 
the processing of large datasets across distributed systems. 
MapReduce got more popularised by open source Apache 
Hadoop framework. In 2009 Amazon introduced Elastic 
MapReduce which is used for processing large datasets 
efficiently using the Apache framework on the fly. It allows 
customer to write their MapReduce application without dealing 
with hardware, network and Hadoop configuration. User only 
needs to submit their Map and Reduce functions along with 
required number of nodes and in return user will get simplified 
data as per his specifications mentioned in the application. Issue 
with Amazon EMR is the usage of computing resources provided 
only by Amazon datacenter at a certain cost. The goal of this 
project will be open sourcing of Amazon Elastic MapReduce. It 
will add the features of Elastic MapReduce to open source 
private cloud. 
 
Index Terms- MapReduce, Hadoop, Cloud Computing, Amazon 
EMR, Openstack. 
 

I. INTRODUCTION 
loud computing has become a hot topic of industry and is 
emerging as a new computing mechanism. Cloud 

Computing[1] provides various service models(IaaS, PaaS, SaaS) 
and various kinds of web applications are deployed to cloud 
computing environment, leaving petabytes of data to be 
processed. Various kinds of scientific calculations like data 
mining and information extraction from massive data facility 
needed to be performed by cloud computing environment. 
Hadoop[2] an open source project maintained by Apache 
Software Foundation, is an implementation of MapReduce 
framework and is widely used at Yahoo!, Facebook, Amazon[3] 
etc. Hadoop is a suitable tool to parallelly deal with massive data 
processing applications. Current hadoop environments are 
manually deployed on physical servers independently and is time 
consuming process. Hadoop solves the problem of data storage 
and retrieval problem but with the limitation that data scientist 
should be handy with the lots of machine over which the hadoop 
infrastructure can run.With the growth of cloud computing 
technology through which computer scientists are able to 
provision number of the required machines, the required 
infrastructure problem could be solved.Thus by combining ideas 
of these two technologies i.e. Cloud computing and Hadoop, the 
new model is emerging known as Hadoop-as-a-Service,Amazon 
came up with a service called as Elastic Map Reduce[4]. 

        It solved the problem of the infrastructure requirement but 
Amazon is a public cloud provider and data scientists having 
access to private cloud are not able to utilize this service. It 
would be very much beneficial if we could have a service with 
which we would be able to run the hadoop service over the 
private cloud. 
       Thus this paper describes study and approaches to use 
Hadoop-as-a-Service over private cloud.We introduce an elastic 
MapReduce framework, providing the ability for a cluster to be 
dynamically elastic, i.e. expand or reduce its size on-demand, 
without requiring for the job to be stopped and restarted but 
rather paused while reconfiguration occurs. We provide the 
application programmer the ability to start a given job early 
before all resources necessary for such a job are available, and 
then progressively add compute nodes as they become available 
to the user, thus saving valuable time. 
 

II. LITERATURE SURVEY 
A. Hadoop Hadoop is a Programming framework used to support 
the processing of large data sets in a distributed computing 
environment. It comprises main two components i.e HDFS[5] 
and MapReduce[6]. HDFS stands for Hadoop Distributed File 
System which is a fault tolerant storage system. HDFS stores 
huge amount of information, scale up incrementally and survive 
the failure of significant parts of the storage infrastructure 
without losing data. Hadoop MapReduce framework is the 
processing pillar of the Hadoop ecosystem. 
 
There are two functions in MapReduce as follows: 
Map the function takes key/value pairs as input and generates an 
intermediate set of key/value pairs Reduce the function which 
merges all the intermediate values associated with the same 
intermediate key Hadoop works in cluster which is in distributed 
format. To form a hadoop cluster is a tedious and time 
consuming job so the idea is to provide hadoop incubated VM’s. 
Hadoop cluster formation [7] involves 
Step 1: Change the hostname of each VM node to node0, node1, 
node2 and so on respectively. 
Step 2: Chooses node0 to be the master node of the hadoop 
cluster and edits the file /etc/hosts to record the mapping of 
hostname of each slave node to its IP address. 
Step 3: Edits the configuration files masters, slaves, core-
site.xml,mapred-site.xml,hdfs-site.xml under $HADOOP 
HOME/conf/ to make a uniform configuration for the new 
hadoop cluster. 
Step 4: Copy the file /etc/hosts and hadoop configuration files 
masters, slaves, core-site.xml, mapred-site.xml, hdfs- site.xml to 
the corresponding directory of each slave node by SSH. 

C 
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Through the above four procedures, a new hadoop cluster is 
configured and ready to use. 
 
B. Openstack 
Openstack[8] is open-source cloud computing platform which 
provides Infrastructure-as-a-Service (IaaS) and provides tools for 
creating and managing virtual machines over available resources. 
It popular and widely used because of its flexible, scalable and 
open-source in nature. Researchers in [9] describe about 
deploying openstack over virtual and dedicated hardware. 
According to their research OpenStack deployed over dedicated 
hardware always performs better than OpenStack running over 
virtualized environment that means compared to one-level 
virtualization two-level virtualization induces significant 
performance overhead during computational resource usages. 
 
C. Amazon Elastic MapReduce 
Amazon Elastic MapReduce is a public cloud provider on pay as 
you use basis.[10]It allows you to focus on analytics instead of 
infrastructure as it is scalable and elastic. Amazon Elastic 
MapReduce (EMR) is one such service that provides fully 
managed hosted Hadoop framework on top of Amazon Elastic 
Compute Cloud (EC2). Amazon Elastic MapReduce(Amazon 
EMR) simplifies running Hadoop and related big data 
applications on AWS. It removes the cost and complexity of 
managing the Hadoop installation. 
       There are many limitations of Amazon EMR as it works on 
the public cloud and does not allow to use EMR service on the 
private cloud,due to which client is not able to use their own 
infrastructure for task execution and there is waste of their 
available infrastructure.Another limitation is client needs to pay 
for this service. 
 

III. DESIGN AND IMPLEMENTATION 
        In this section, we introduce the design and implementation 
of EMR system. The overall architecture is described as Fig 1. 
By using virtualization technology, we integrate the underlying 
physical resources. Authorization head listens to clients request, 
once authenticated the resource manager interacts with 
virtualization platform to offer virtual machines from the 
available resource pool and deploy elastic hadoop cluster for 
client user. 
 

IV. DETAILED DESIGN 
       1. If user want to perform mapReduce job, user must login 
using its userid and password. 
       2. Authentication and Authorization: Authentication and Fig. 
1. Architectural Flow Diagram authorization can be carried out 
by simple checking of userid and password. But problem with 
this approach is userid and password can be easily theft. So to 
avoid this we can encrypt the userid and password. The 
algorithm in order to achieve this goal is Symmetric Encryption 
RC-6 Algorithm[11]. 
       3. Once logged in successfully user submits its data, 
MapReduce function and job credentials to request handler. 

Request handler further negotiates with the resource manager for 
allocation of requested resources. 
       4. Resource Allocation: In above proposed system, multiple 
user may attempt to access resources, so proper resource 
scheduling algorithm must be used. Here we are using Priority 
Based Dynamic Resource Allocation Algorithm in Cloud 
Computing.This algorithm decides the priority of user at run time 
and then according to the priority of the user resources is 
allocated to the user.[12]. 
       5. Hadoop Cluster Deployment(Creating and Destroying 
VM’s): According to client’s request, the request handler 
communicates with resource manager for creating or destroying 
of the virtual machines. If client want to deploy hadoop cluster 
then required no of VM’s are allocated. After that according to 
hadoop architecture, master and multiple slave nodes are 
configured on the VM’s. And then return the IP address of the 
master node ,user login and password of that VM’s for accessing 
the cluster. once the user gets access to the cluster he can 
perform his mapreduce task. Further VM’s can be destroyed on 
the user request or after the task completion. 
       6. MapReduce Function: Once the cluster is formed, given 
MapReduce function runs over the input data and output result is 
sent back to HDFS. Further this generated output is given back to 
user. 
Fig. 2. Elasticity 
 

V. CHALLENGES 
       This section describes about the challenges involved in 
deploying elastic hadoop on cloud. 
A. Elasticity 
       Elasticity is one of the healthiest challenge which our system 
is going to face as it is not easy to maintain resources and 
processing. Elasticity is the ability of the system to scale as per 
the user requirements i.e. in our project, whenever need arises the 
user should be able to add the nodes as well as user can remove 
the nodes within the cluster. With whatever changes user does 
the system should be able to balance the loads on resources as 
well as processing should be better and efficient.[13][14] 
       1) Motivation For Elasticity: 
       Many people using Hadoop for data processing but it 
requires its cluster to be clearly defined by the time a given job is 
to be started. Once a job has started, Hadoop MapReduce does 
not allow for cluster membership changes,Nodes can neither be 
added nor replaced in the cluster while an application is 
underway. To remove the node from cluster is not user choice 
but rather to node failure. 
       _ Mapreduce cluster is static in nature, so it may result into 
time loss,especially for long running applications. 
       _ For such long running applications, node replacement 
become difficult due to which user is stuck with static 
configuration of their cluster for the entirety of the job. 
       _ Also, dead nodes cannot be replaced with new node rather 
the load gets transferred to another live peers in the cluster. 
 
       2) How To Achieve Elasticity: 
       In EMR system Request Handler negotiates the client 
request with Resource Manager who keeps track of resource pool 
as well as application progress running on the cluster. 
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Reconfiguration of the cluster can be done in two ways as per the 
client request or according to the size of the job for load 
balancing purpose. _ Adding the Node: 
       a) Whenever client wants to add the nodes within the cluster 
while task is running, needs to send the Add Request to the 
Request Handler. Request Handler communicates with Resource 
Manager, if the required resources are available, Resource 
Manager will process the request. 
       b) Hadoop cluster works in master slave architecture, 
Resource Manager send request to slave nodes to pause the 
running task and send the progress report back to master node. 
       c) After all slaves sends the progress report to the master 
node, it send request to the available node to get added in the 
cluster. 
       d) After successful addition of the node in the cluster,paused 
task is evenly distributed over all the nodes. 
       e) Mapreduce job then continues to run successfully on the 
cluster. _ Removing the Nodes: 
       a) At the same time if client want to remove the nodes from 
the cluster, the request is needed to be sent to Resource manager. 
       b) Resource manager handles the request, locates the 
checkpoint and on that checkpoint pauses the task running on all 
slaves. 
       c) Further, paused task status is sent back to the master node 
and then the suitable node gets deleted. 
       d) MapReduce task then again gets distributed on all the 
nodes and takes its running status back. 
 
B. Handling Multiple Hadoop Clusters: 
       As the system works on the Hadoop and cloud concept, there 
will be many users accessing the EMR system simultaneously. 
The cluster formation will be done for each user according to the 
Task which is to be performed. As there are many simultaneous 
users, the user and the Task information must be maintained 
within the system and the jobs to be handled correctly by cluster 
manager. This is tedious task to do as handling of multiple 
clusters requires perfection. 
 

VI. CONCLUSION 
       With the rapid development of internet applications, various 
kinds of web applications are deployed to cloud computing 
environment, leaving petabytes of data to be processed. In cloud 
environment, we often need to perform all kinds of scientific 
computing like matrix multiplication and do data mining and 
information extraction on massive data. Hadoop, an open-source 
implementation of MapReduce, is a suitable tool to deal in 
parallel with these kinds of applications. While current hadoop 
environments are manually deployed on physical servers 
independently and lacks flexibility. We are presenting a 
framework just like Hadoop MapReduce, but capable of 
supporting a cluster to be dynamically elastic, i.e. expand or 
reduce its size on-demand, without requiring for the job to be 
stopped and restarted but rather paused while reconfiguration 

occurs. It also provides the ability for the application 
programmer and user to start a given job early before all 
resources necessary for such job are available, and then 
progressively add compute nodes as they become available to the 
user. We are trying to implement Elastic MapReduce service as a 
new feature that would provide the same functionality as that of 
Amazon EMR but on the top of private cloud built on Openstack 
Platform. This will enable users having access to private cloud to 
run their MapReduce computations task without having to worry 
about cloud resources management, failures handling, etc that too 
free of cost. 
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Abstract- Objective: This is to analyze the outcome of treatment 
given to three cases of squamous cell carcinoma of  bony part of 
external auditory canal . 
       Study design: Retrospective analysis over a period of 2 years 
Study place: SRM Medical College Hospital & Research Centre, 
Kattankulathur 
       Study number: A total of three patients with squamous cell 
carcinoma in temporal bone. 
       Results: The outcome was better in patients who underwent 
lateral temporal bone resection in early stages of tumor followed 
by  radiotherapy. 
       Conclusion: Lateral Temporal Bone Resection with post 
operative radiotherapy and chemotherapy offer a good prognosis 
in patients with squamous cell carcinoma limited to bony part 
external auditory canal. 
 
Index Terms- Lateral temporal bone resection, squamous cell 
carcinoma, external auditory canal 
 

I. INTRODUCTION 
alignant tumors involving the external auditory canal and 
temporal bone are exceedingly rare and the most common 

type is squamous cell carcinoma. They  comprise <0.2% of head 
and neck neoplasms. This is an aggressive disease whose 
prognosis depends on the stage of disease at the time of 
presentation and the primary treatment. Other primary histologic 
types of neoplasms arising in the external auditory canal and 
temporal bone include adenocarcinoma, adenoid cystic 
carcinoma, mucoepidermoid carcinoma, basal cell carcinoma, 
ceruminous carcinoma, and rhabdomyosarcoma. The following is 
a retrospective analysis of three patients who presented to our 
hospital with squamous cell carcinoma of the temporal bone 
limited to bony part of external auditory canal without involving 
the tympanic annulus and cartilagenous part of external auditory 
canal 
 

II. MATERIALS AND METHODS 
       The case histories of three patients who underwent lateral 
temporal bone resection were analyzed.  All three patients were 
males who lived in a tropical climate with moderate amount of 
sun exposure. The first patient was a 45 year old carpenter, who 
presented with signs of right facial nerve palsy and history 
similar to right CSOM. The second patient was a 56 year old 

electrician and the third patient, a 59 year old tailor, both had 
intact facial nerve clinically. The third patient also had 
uncontrolled Diabetes Mellitus which was later controlled by 
insulin. All three patients presented with signs and symptoms of 
otorrhea, otalgia, hearing loss,aural fullness & bleeding from the 
ear. All the patients were subjected to otoscopic examination and 
examination under microscope showed proliferative lesion 
occupying the bony part external auditory canal  and biopsy 
taken from lesion , histopathological examination, CECT 
temporal bone, MRI of Brain, Ear and Neck with contrast and 
general blood investigations were done .  
 

 
Image 1 : Pre op photograph of proliferative growth seen in 

the bony part of the external auditory canal. 
 

 
Image 2 : Post operative photograph of lateral temporal bone 

resection done 
 
       USG Abdomen & Chest X ray was done to rule out 
metastasis. The lesions were staged with   University of 
Pittsburgh TNM staging method for EAC carcinoma , frequently 

M 
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used system based on radiological findings correlating both 
histological examination and clinical outcomes [9 , 10].  The first 
patient had stage T3N0M0 tumour eroding the full thickness of 
the osseous external auditory canal  while the second and third 
were in stage T2N0M0 tumour without full thickness  
involement erosion of  osseous external auditory canal.  Lateral 
temporal bone resection was performed in all three patients. 
 

III. DISCUSSION 
       Squamous cell  carcinoma is the most common pathology, 
which accounts for 0–90 percent of neoplasms of the temporal 
bone. Squamous cell carcinoma of the temporal bone and 
external auditory canal is a rare tumor with a reported incidence 
of between 1 to 6 cases per million population per year [1,2] and 
is often associated with chronic otitis media and exposure to 
radiation therapy [1,2]. The diagnosis of squamous cell 
carcinoma of the temporal bone and external auditory canal is 
based on histological examination of tissue of the tumor from the 
ear and the treatment depends on the staging of the tumor which 
includes lymph nodes metastasis, facial nerve involvement and 
distant metastasis.  The preferred treatment consists of a 
combination of en bloc surgical resection of the primary tumor 
with tumor-free surgical margins and postoperative 
chemotherapy and radiotherapy. The surgery that are performed 
Sleeve resection ,the lateral temporal bone resection (LTBR) 
,modified lateral temporal resection , a subtotal temporal bone 
resection (STBR) and total tempoaral bone resection  
       In our analysis all three cases were subjected to all 
examinations.   Otoscopic examination showed a proliferative 
lesion occupying    bony part of EAC. There was history of 
chronic right ear discharge in the 1st case. HRCT of the temporal 
bone showed an ill-defined, moderately enhanced, soft tissue 
mass involving EAC with adjacent bone erosion. Magnetic 
resonance imaging of the temporal bone was done .  Histological 
examination revealed well-differentiated squamous cell 
carcinoma, characterized by sheets of cells with large cells with 
pleomorphic, hyperchromatic nuclei and individual cell 
keratinization, and keratin pearl formation in all the three cases. 
All three cases underwent Lateral Temporal Bone Resection. In 
the 1st case facial nerve weakness was persistent . Subsequent 
two patient had similar finding as proliferative growth attached 
to floor and posterior wall of external auditory canal  when 
examing under microscope . The 3rd patient had uncontrolled 
Diabetes Mellitus which well controlled preoperatively . In all 
three cases facial nerve was skeletonised.  Blind sac closure was 
done in all cases. 
       All  three patient had post operative radiotherapy to improve 
the survival and reduce the incidence of local recurrence[6,7] 
.Lewis et al.,in series of 132 patients ,found that post operative 
radiation increased the 5 year survival rate from 28.5 to 35.5 
%[5] .Prasad et al .,in a several published series showed 
improvement in survival with adjuvant radiotherapy[8] . 
       Venkatesh et,al concluded that lateral temporal bone 
resection using otologic microsurgical technique with soft tissue 
resection is an effective way of achieving control of temporal 
bone malignancies[4]. Poor prognostic factors include the extent 
of the disease at presentation, positive margin, dural and cranial 
nerve involvement, and facial nerve paralysis. The overall 5-year 

survival rate of individuals with squamous cell cancer of the 
temporal bone ranges between 40% and 70% but can reach 20% 
in advance stage diseases [3]. 
 

IV. CONCLUSION 
       All the three patients were followed up for 1 year and have 
shown no recurrence of disease. According to the analysis done 
there is a male preponderance and is more common in the age 
group of 40 – 60 years. SCC of the temporal bone is very  rare 
but has a poor prognosis. Lymph node involvement and facial 
nerve palsy are associated with a poorer outcome. As they can be 
mistaken for CSOM, a high index of suspicion is necessary. 
Biopsy may be done to arrive at an early diagnosis. These tumors 
must  initially  be   treated    by surgery followed by radiotherapy 
, radiotherapy postoperatively improve survival rate and reduces 
rate of recurrence .Here early detection is mandatory. 
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Abstract- The main objective of this article is to investigate 
Maaga indigenous conflict resolution institution among the 
Libido-Mareko ethnic group in Gurage Zone Southern Ethiopia. 
To attain this objective, the article employed both secondary and 
primary data sources. Both primary and secondary data were 
organized thematically and analyzed through systematic 
interpretation and triangulation of various sources. The article 
found that conflicts are manifested at family, neighborhood and 
clan level with varying magnitude. The indigenous conflict 
resolution institution among Libido-Marko ethnic group has two 
stages of conflict resolution involving the Maaga and Raaga. The 
two stages of conflict resolution are highly interconnected and 
refer cases from one setting to another. The first stage, Maaga, 
has five structures: Minan woran jaana (family congregation), 
Hegeegan janna, (intra- and inter-village structure), nihuss-gossa 
(sub-clan), gichchotan hafa (clan structure) and Meexe 
hafa/libidan dummichcha (Libido-Mareko assembly). 
 
Index Terms- Conflict, Indigenous conflict resolution institution, 
Libido-Mareko,  Maaga, 
 

I. INTRODUCTION 
onflict and disputes within a society and individuals over 
different issues are part of human history (Burtone, 

1996:12). It is often argued that conflict is inevitable normal, 
positive and even sometimes necessary and useful for social 
changes (Jacob et al., 2009:1, Augesurg, 1996 in Stewart 1998). 
Conflicts are facts of life, inevitable and often creative (Fisher, 
2000). Fisher (2000) points out that in our day-to-day interaction 
with others, we either observed or pass through conflicts, which 
range from the very interpersonal quarrel, family and neighbors 
dispute, ethnic and inter- state conflicts to the global war.  
        The biggest challenge today confronting human nature is 
not about occurrence of conflict per se, but how to these conflicts 
are fully resolved whenever they occur to prevent them from 
further escalation (Bokari, 2013). In this regard, Ahmad (2011), 
notes that humans have sought, as long as there has been conflict, 
to handle conflict effectively, by containing or reducing its 
negative consequences.  
        According to Alula and Getachew (2008), conflict 
resolution mechanisms in Ethiopia can be broadly classified as 
indigenous conflict resolution mechanisms and formal conflict 
resolution mechanism (state justice system).The formal conflict 
resolution mechanism (which is provided by the state) in 
Ethiopia is mainly European origin (Ayalew, 2012:8). It was 

introduced in Ethiopia in the 1960s, and subsequent laws issued 
by succeeding governments.  
        According to Alula and Getachew (2008:1), indigenous 
conflict resolution mechanisms are prevalent throughout the 
country at local level and it is the dominant justice system in the 
country. Indigenous mechanism to conflict resolution is made by 
the people not by the state and drives its legitimacy from 
participation and consensus of the community and its recognition 
of the same by the government (Abera, 2003:839). Indigenous 
conflict resolution mechanism emanates from the custom of the 
people as practiced over long period, accepted by the community 
as governing principle, and hence binds the society, a breach of 
which entails social reaction and even punishment (Dagne and 
Bapu, 2013:2). 
        Ethiopia is the home for various ethnic groups. Almost all 
ethnic groups have developed indigenous mechanisms of conflict 
resolution. Different ethnic groups like Oromo, Afar, Amhara, 
Benishangul- Gumuz, Hareri, Somale, Sidama, Walayeta, Gamo, 
Tigiray and others develop their own indigenous mechanisms of 
conflict resolution with certain peculiar features. These features, 
which comprise social traditions, values, norms, beliefs, rules, 
and laws, communicated and accepted among the respective 
communities for peaceful co-existences.  Abera (2000) argues 
that these indigenous conflict resolution institutions of different 
ethnic groups were the major body of law in Ethiopia for 
centuries.  
        The Libido-Mareko ethnic group of Gurage Zone Southern 
Ethiopia have their own time tested indigenous conflict 
resolution institution, Maaga, which has been used to resolve 
intra- and inter -group conflicts. This article investigates the 
Maaga indigenous conflict resolution institution among Libido- 
Marko ethnic group in Gurage Zone Southern Ethiopia, with 
specific reference to the structure, processes involved in and 
values, norms and belief related with Maaga indigenous 
 

II. MAAGA INDIGENOUS CONFLICT RESOLUTION 
INSTITUTION`S STRUCTURE 

        Libido-Mareko ethnic group members have their own 
conflict resolution institution like any other society. The Libido-
Mareko’s conflict resolution institution is known as Raaga-
Maaga. It is a system of local governance, which administers 
different affairs of the society including conflict.  This 
indigenous conflict resolution institution has two stages: Maaga 
and Raaga.  

C 
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        Maaga is the first stage of indigenous conflict resolution 
institution that shows tremendous success in Libido-Mareko 
ethnic group conflict resolution. Maaga, as a system of conflict 
resolution, exists in every corner where Libido-Mareko ethnic 
group inhabited (even outside Mareko Woreda). The term Maaga 
refers to both the first stage of conflict resolution institution and 
the conflict resolvers.  
        The first stage of Libido-Mareko ethnic group conflict 
resolution institution, Maaga, has five different structures: one, 
Minan woran jaana (family congregation), two, sub-clan 
(nihuss-gossa), three, Giichchoten hafa (clan structure), four, 
Heegeegen jenna (intra-and inter-village level) and five, Meexe 
hafa or libidan dummichco (the assembly of Mareko). 
        Each structure of Maaga has its own authority and process 
of conflict resolution. The use of each structure is dependent on 
different factors like the scale and types of the conflict, actors in 
the conflict, relationship of conflicting parties and the nature of 
particular conflict and so on. Maaga solves any criminal and 
civil matters in Mareko Woreda in general and in Libido-Mareko 
ethnic group in particular. Anyone who is not satisfied with the 
lower Maaga structure has the right to ask appeal to the higher 
structure. This process of asking appeal is called gefeetchaa. s. 
 
2.1 Minan woran jaana (Family Congregation) 

        Minan woran jaana (family congregation) is the lowest 
conflict resolution structure in Libido- Mareko ethnic group by 
the Maaga conflict resolution institution. This conflict resolution 
structure resolves minor criminal related matters (example, law 
scale physical injury) and many civil matters within the family.  
A family in Libido-Mareko ethnic group mainly includes parents 
and children, though this conflict resolution structure resolves 
conflict arising between cousins, nephews, uncles, brothers from 
different mothers, husband and wife, parents and children and 
close family members. According to my informants many 
conflicts at this stage are related with economic issues, like 
inheritance claim and claim over resources. This Maaga structure 
also resolves minor family affairs, disputes between families, 
disagreement between husband and wife. According to the 
informants, from the formal court many of civil matters are 
resolved at this Maaga structure. 
        The authority of Minan woran jaana structure is limited 
under the family jurisdiction. It assembles frequently to address 
conflict issues under the roof of one of the conflicting parties or 
at the convenient places of the closest family member. Conflict 
resolvers at this structure are family members, proposed by the 
conflicting parties and chaired by male elderly person in the 
family, known for his good reputation. Even though the 
conflicting parties have the right to oppose the Maaga proposed 
by the opponent, since the issue at hand is family issue, their 
acceptance is too low. Due to this, at this structure, intimate 
family members of the disputants serve as conflict resolvers. In 
addition to this, any family members and relatives can attend the 
conflict resolution process.  
        The procedure of presenting cases to Minan woran jaana 
structure involves various forms. The conflict can be present to 
elders by one of the conflicting parties or their close relatives. 
Family members of the conflicting party could also call the 
disputants to settle their dispute if they are convinced that such 
conflicts could affect the family. And according to the informant 

from formal court, sometimes the attorney and the judge also 
initiate and advise the conflicts between close family members to 
resolve their problem by indigenous conflict resolution 
institution, Minan woran jaana , particularly civil matters. 
        Since the conflict is within the family members who have 
close blood, psychological and social relationship, and conflict 
resolvers at this structure do not propose a binding decision. 
Rather, they create a condition that enables the conflicting parties 
to discuss their differences in order to resolve their conflicts. The 
punishment at these stage ranges from kissing shoulder to taking 
goat from the wrongdoer and slaughter it. It mainly focuses on 
forgiveness and restores family ties. Any conflicting party, who 
is not satisfied with the decision of Minan woran jaana, has the 
right to appeal, geffecha, to the higher Maaga structure. If the 
conflict is criminal matter, after Maaga at Minan woran jaana, 
resolve they sent the disputant to Raaga, the next stage of 
conflict resolution stage. 
 
2.2 Giichchotan hafa (Clan and Sub-clan Structure) 
        The procedures, process and the structure of conflict 
resolution at clan and sub-clan level is same in the study area. 
However, Giichchotan hafa is the highest conflict resolution and 
appealing (geffecha) structure within a clan and nihuss-gossa 
(sub-clan) is the lower conflict resolution structure in the clan 
and appealing (geffecha), structure for conflicts form the Minan 
woran jaana (family congregation). 
        Giichchotan hafa is the third structure of conflict resolution 
in the study area next to Minan woran jaana (family 
congregation) and nihuss-gossa (sub-clan) conflict resolution 
structure, which resolves conflicts that arise between the 
members of the same clan and issues presented to it by the 
nihuss-gossa (sub-clan). Conflicts within a clan that are not 
resolved at lower Maaga structures (Minan woran jaana and 
nihuss-gossa) are referred to gichchotan hafa in order to see the 
case by the clans` council. 
        The clan leaders or council in Libido-Mareko ethnic group 
serve as administration organ of the clan and conflict resolver. 
This clan council, conetemeechoo, has five to seven members 
who are selected from the sub-clans on the base of good 
reputation, knowledge of uulten seera, leadership quality, and 
acceptance in the community and so on.  The clan council is led 
by head of the council, jemedila and has secretary and follow-up 
committee. In Giichchotan hafa structure, conflict resolvers are 
mainly clan leaders. In addition to council of the clan, elders 
known for their good reputation and mastery of uulten seera take 
part in the conflict resolution process at this structure. However, 
conflicting parties have the right to propose their own Maaga 
and/or give consent for already selected conflict resolvers.  
        Every clan in Libido-Mareko ethnic group has its own place 
of assembly, hafa, which is historical and culturally attached to 
the clan and where the majority of its members are reside. It is an 
open air under a roof of a large tree but in some condition, it may 
set at any convenient places. Even though the clan has fixed 
place to set and see cases, it addresses issues related to the clan 
members irrespective of geographical location. This structure 
resolves conflicts presented to it by the clan members, sub clan 
and family congregation. It resolves any conflict within the clan 
except homicide. 
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        According to the customary law of the land (uuleten seera) 
homicide case is out of the jurisdiction of gichchotan hafa 
mainly for three reasons. First, to prevent revenge from the 
mother`s side clan. Marriage among Libido-Mareko is 
exogamous. According to Libido-Mareko uuleten seera, a 
person`s clan is counted from the father`s side and any member 
of the ethnic group is member of at list two clan, so whenever 
there is homicide in the clan the other  side clan might take 
revenge against the father`s side clan. Second, to raise the 
confidence of the mother`s side clan in the conflict resolution 
process. Third, the gichchotan hafa Maaga structure cannot 
resolve homicide case because the whole clan is considered as 
criminal.  
        The decision at gichchotan hafa structure is not binding. It 
can be appealed to the next structure, meexe hafa/libidan 
dummichcha (the assembly of Libido-Mareko). However, in 
most cases, conflict resolvers of gichchotan hafa structure exert 
their maximum effort to resolve every conflict under their 
jurisdiction. If the conflict is a criminal matter, after clan`s 
Maaga settle the conflict they sent the disputant to Raaga, the 
next stage of conflict resolution institution. 
 
2.3 Hegeegan janna (Village Structure) 
        Hegeegan janna is the second structure of conflict 
resolution in the study area next to family congregation and 
parallel to gichchotan hafa. Hegeegan janna structure 
predominantly addresses conflict between the members of a 
village (not member of same clan), due to their day-to-day 
interaction and its authority is limited under village jurisdiction. 
It resolves any conflict except homicide.  
        Conflicts that are addressed at hegeegan janna structure 
include, disputes between friends, conflict between 
neighborhoods, iddir and eqqube issues, property destruction by 
animals,  land related conflict, theft and so on that are caused by 
the members’ day-to-day interaction. It assembles frequently to 
address conflict issues and has no fixed places to resolve disputes 
but conflict issues could be addressed at convenient places near 
to the accuser`s house under a big tree, hafa.  
        When the relationship of the conflicting parties in the 
village is broken due to the fight or disagreement, the procedures 
of presenting cases to Maagas involves many forms. For 
instance, an angry party could bring complain to the attention of 
elders or the elders themselves could call the disputants to settle 
their dispute if they are convinced that the existence of such 
conflicts could affect the day-to-day activities of the villagers. 
Third party, who was in the place when conflict is taking place, 
would also initiate the conflict resolution process.   
        The conflicting party selects the conflict resolvers, Maaga, 
at this structure. Conflicting parties have the right to select equal 
number of Maaga whom they trust, think protect their interest 
and who has the ability to resolve the conflict easily. These 
conflict resolvers might come from the village or anywhere who 
are known for their good reputation and seniority. In addition to 
this, any Maaga who is selected by the opponent must get the 
consent of both conflicting parties unless he cannot set as a 
Maaga in the conflict resolution process. Both parties may also 
commonly choose one Maaga to chair the conflict resolution 
process that they think are neutral and transfer the conflict 
peacefully and partially and who is known for his reputation.  

However, sometimes the Maaga, who are selected for the 
resolution or by third party who initiates the conflict resolution 
process, might select the chair Maaga. Generally, the conflict 
resolvers at hegeegan janna structure ranges about seven to nine 
depending on the complexity of the conflict. However, anyone 
can attend the conflict resolution process. 
        At hegeegan janna structure, the conflict resolution process 
begins with faate`o (blessing) followed by presenting the case by 
the conflicting parties. At the end, elders usually need to have a 
discussion on the issue presented before them and in the main 
time Maaga may decide the parties and other participant to allow 
them some time for discussion. When the parties move aside, 
Maagas discuss the issue and come up with compromising 
decision that is comprehensive and able to settle conflict among 
the parties. Decision at this structure is made sometime by the 
majority vote style.   
        The Maaga at this structure mainly facilitates situations that 
enable the conflicting parties to discuss their differences in order 
to resolve their conflicts’ easily. However, hegeegan janna 
structure Maaga does not propose a binding decision. Any 
unsatisfied party has the right to appeal to higher structure of 
Maaga, meexe hafa/libidan dummichcha. In general, Maaga 
never give up until the conflict is resolved. If the conflict is a 
criminal matter after the village`s Maag resolve they sent the 
disputants to Raaga, the next stage of conflict resolution. 
 
2.4 Meexe hafa/libidan dummichcha (Assembly of Libido-
Mareko) 
        Meexe hafa or libidan dummichcha is the highest and the 
final Maaga conflict resolution structure among Libido-Mareko 
ethnic group. Meexe hafa or libidan dummichcha has the 
authority of resolving conflicts of any kind including homicide, 
which may arise between clans, sub-clans, villages, families, and 
individuals. It also addresses any issues that are directly appealed 
(geffecha), or cases referred by the lower Maaga structures. 
        Conflict resolvers at this structure are selected from each 
clan of Libido-Mareko ethnic group and have chairperson and 
secretary.  The libidan dummichcha meets regularly once in a 
week at the capital of Mareko Woreda, Koshe, in open air under 
a big tree in the compound of old mosque.  At time when special 
issue is presented or special discussion is needed meexe hafa seat 
at a particular venue called abba Deshelee warka, the historical 
venue of libidan dummichcha.  
        According to the observations and informants before the 
deliberation process started at libidan dummichcha structure, the 
Maaga perform two important things. First, members of libidan 
dummichcha Maaga exchange information. Before passing to the 
resolution process, led by the chair Maaga, the elders exchange 
information. If there is a problem that needs a solution, they 
discuss about the issue and find a solution. Second, before the 
actual resolution process starts, the elders  ask (faate`o)  the 
creator, a blessed day, revelation of truth, age for the aged, life to 
the youth, peace forgiveness for misdeed and prosperity to the 
land. 
        Any case at libidan dummichcha structure is presented in 
writing to the secretary. The conflict resolution process began 
when the chair Maaga allow the secretary to call the disputants. 
On the occasions when the offender is not known, the claimant 
gives the name of the suspect to the Maaga. And the Maaga give 
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the responsibility to the heads or representative of the suspect’s 
clan to bring the suspect in their assembly. Failure to respond is 
considered as the admission of guilt. Then the accused is liable 
for paying compensation. If the suspect appears before the court, 
he/she has the right to hear the case in written or verbally by the 
accuser and asked to admit or refute regarding the claimants 
claim. 
        After the conflicting parties confirm to be judged by Maaga, 
elders request them to call wasse (guarantor) to assure their 
presence in appointment day when their cases are handled and to 
accept the rule of Maaga and Raaga. The wasse also questioned 
his/her consent to be the disputants’ guarantor and to bring the 
plaintiff at the court of the elders at time of needs. If the wasse 
agreed to be the guarantor, the elders could start the hearing 
process and left the floor for the conflicting parties to present 
their own information, opinion, and claims about the conflict or 
they dismiss the crowd for other appointment.  
        Following utterance of blessing, disputants present their 
cases, standing in front of elders. The plaintiff takes the chance 
first and then the defendant would follow. Following the debate 
of conflicting parties, elders let the crowd to express their 
questions, suggestions, and objections.  The Maaga and any 
participant can ask questions, which would help to resolve the 
conflict. In this process both parties are supposed to not to 
interrupt each other, unless they are allowed or asked by the 
Maaga. If the conflict is complicated, they give time for 
disputants to think about not more than 15 days. 
        After Maaga collect all the necessary information from the 
conflicting parties, they might look for witness to testify the issue 
under proceeding. Based on the information from the conflicting 
parties and witness, Maaga pass on to identifying the guilty. 
Once Maaga identify they would indicate where the fault lies 
through argument and tails. A decision at this level is binding. If 
the conflict is a criminal matter, they refer it to Raaga, but if the 
conflict is a civil matter, they refer  it to the appropriate Maaga 
structure for the execution. 
        The reconciliation process and referring disputants to 
Raaga, the second stage of conflict resolution could not proceed 
unless the guilty party accepts his/her fault. In rare case, the 
guilty party disagrees or does not accept his/her fault. In this 
scenario, the jurisdiction of indigenous conflict resolution 
institution ends and the issue is referred to the formal court. 

        The above five structures of conflict resolutions are used to 
resolve conflicts that arise at family, sub-clan, village, inter-
village, clan, and inter-clan levels. The lower three Maaga 
structures, which are confined under their respective locality, 
resolve minor disputes that arise due to the members’ day-to-day 
interaction. Gichchotan hafa structure addresses conflicts of any 
type that arise between clan members. The fifth structure, libidan 
dummichcha, resolves any conflicts that arise between different 
clans of Libido-Mareko, which is the highest Maaga structure of 
conflict resolution and the final Maaga appalling structure in the 
study area. Its decision is binding and unappealable 
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Abstract- Aim: To study and compare the temporalis fascia graft 
uptake in myringoplasty in cases of inactive chronic otitis media 
(mucosal type) with medicated and without medicated gel foam 
in the external ear canal.  
       Objective: To compare the percentage of graft uptake 
(closure of tympanic membrane perforation) 
        Study design: Retrospective study 
        Setting: SRM Medical College Hospital, Kattankulathur 
        Study size: 100 patients, 50 with medicated gel foam, 50 
with non medicated gel foam. 
Patients: 
        1.  Age: 15-65 years of age both sexes. 
        2. Patient with small, medium, large central  and subtotal  
perforations. 
        3. Patients with only mild to moderate conductive hearing 
loss. 
        4. No evidence of active infection in nose, throat and 
paranasal sinuses. 
        Result: Of the total of 100 patients taken into the study 92 
patients had successful outcome. Of them 45 belonged to the 
control group namely non medicated gel foam technique and 47 
belonged to the test group namely the medicated gel foam group. 
Among the unsuccessful outcome 5 patients belonged to the 
control group and 3 belonged to the test group. The overall 
success rate was 92 %. 
        Conclusion: Medicated gel foam with ciprofloxacin and 
dexamethasone has broad spectrum coverage, shown to have a 
higher graft uptake than non medicated gel foam. 
 
Index Terms- medicated gel foam, myringoplasty, 
tympanoplasty, and temporalis fascia grafting. 
 

I. INTRODUCTION 
yringoplasty is the surgical technique used to seal 
tympanic membrane perforations using graft materials.  

In 1878 Berthold devised the term myringoplasty; in 1952 
Wullstein formally announced a technique for closing tympanic 
membrane perforations. In 1958 Heerman used temporalis fascia 
as a grafting material which has become the gold standard now. 
Myringoplasty is done under local or general anaesthesia where 
raising a tympanomeatal flap, with visualization through an aural 
speculum. The rim of the perforation is excised and the under 

surface of the drum remnant denuded of squamous epithelium, 
the graft is then placed medial to the perforation. After the 
surgery Gel foam were carefully packed from the grafting 
surface, beginning from the anterior sulcus. In the control group 
non medicated gel foam was used while in the test group 
medicated gel foam was used .The new drum is usually formed 
in about a period of 1 to 3 weeks.  
        Initially gel foam was used according to Cushing’s 
intentions as a haemostaticum in neurosurgeries. 
        Light & Prentice et al1 (1945) noted that gel foam caused a 
mild cellular reaction dominated by an invasion of 
polymorphonuclear cells. Within 3-5 weeks the gelatin sponge 
had disappeared, however, leaving no reactions. Blaine et al2  
(1951) tried gel foam not only as a haemostaticum but also as a 
substitute for a destroyed tissue e.g. muscle.  
        Medicated eardrops have been used since time in memorial; 
in ancient times the Egyptians used ear candling to remove wax. 
Increased concentrations of drug levels in the affected regions 
and reduced systemic side effects have made ear drops the choice 
of treatment for ear infections. Penetrating through stratum 
corneum via transappendageal and epidermal routes the 
antibiotic preparations are able to attain MIC (Minimum 
Inhibitory Concentrations) easily when compared to systemic 
routes. 
        Ototoxicity of aminoglycoside  ear drops is due to the free 
radical injury to the cochlea and the vestibule. 
        With the advent of fluroquinolone preparations the 
ototoxicity has been greatly reduced, data from human studies 
shows that ototoxicity from antibiotics is 1 in 10000 patients. 
        House JR 3rd, House LK 3 (2014) noted that the commonly 
used ear drops like polymyxin b , neomycin and hydrocortisone 
show no ototoxicity in tympanoplasty surgery. 
 

II. AIM 
        To compare surgical outcomes of myringoplasty in inactive 
chronic otitis media with medicated gel foam and with non 
medicated gel foam in the external auditory canal during 
myringoplasty post graft placement. 
 

M 
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III. OBJECTIVES 
        To compare the percentage of graft uptake (closure of  
tympanic membrane perforations). 
 

IV. MATERIALS AND METHODS 
        This is a retrospective study consisting of 100 patients in a 
tertiary care hospital. All patients in our study were between 15-
65 years of age; both sexes were included in the study. On 
examination of tympanic membrane small, medium, large and 
subtotal central perforations were seen. Pure tone audiometry 
was done in all patients and patients with only mild to moderate 
conductive hearing loss were included in this study. Patients had 
no evidence of active infection of nose, throat and paranasal 
sinuses. 
        Investigations included pure tone audiograms (preoperative 
and post operative), x ray both mastoids, laboratory 
investigations (complete blood counts ,renal function tests ) and 
examination under the microscope. 
        Of the 100 patients who underwent myringoplasty under 
general anaesthesia in the study, medicated gel foam was placed 
in the external auditory canal of 50 patients and non medicated 
gel foam was placed in the external auditory canal of 50 patients. 
 

 
 
        IMAGE 1 (per operative picture showing non medicated gel 
foam placed over the tympano meatal flap in the external 
auditory canal) 
        The outcome was deemed a success if temporalis fascia 
graft was taken up resulting in an intact and mobile tympanic 
membrane in 6 weeks. 
 

V. RESULTS 
        The mean age in our study population was 30 years. In the 
control group (with non medicated gel foam) the mean age was 
30 years and in the test group (with medicated gel foam) the 
mean age was 30years. There was no significant difference 
between the two groups. 
        The sex distribution in the study population consisted of 65 
females (65%) and 35 males (35%) patients. 
AIn each group male to female ratio was almost similar. In the 
control group 31 were female (62%) and 19 were male (38%). In 
the test population 34 were female (68%) and 16 were male 
(32%). 
        The most common symptoms with which the patient 
presented were hard of hearing and previous history of ear 
discharge. The mean duration of the ear discharge in the control 
group was 75 months and in the test group was 63 months. 

        The other important detail is the duration of dryness of the 
ear (inactive).   
        The discharge free period was 4 months in both the control 
and test group. 
        The mean duration of hard of hearing in control group was 
23 months and in the test group it was 30 months. 
        The distribution of the size of the perforation between the 
two groups is discussed. Among the 100 patients 58 patients had 
medium sized perforations. Medium sized perforations are those 
that had perforation involving either 2 or 3 quadrants of the 
tympanic membrane. Perforations involving the 4 quadrants were 
named as large central perforation. Perforations involving only a 
single quadrant were termed as a small perforation. 30 patients 
had subtotal perforation and 12 patients had small perforations. 
By comparing the size of the perforation in relation to the 
outcome of the study population, all small sized perforation was 
successful. Medium sized perforation had maximum successful 
outcome 55 out of the 92 successes and subtotal perforation had 
maximum unsuccessful outcomes 5 out of the total unsuccessful 
outcomes. 
        It was noted that the patients with medium sized perforation 
the graft take up or the healing was better when compared to the 
subtotal perforations. In the 15 patients who had subtotal 
perforation in the control group, 2 of them had a residual or 
reperforation in the follow up period. Among the successful 
outcomes subtotal perforation was 27.12%. With small 
perforations the procedure was successful in 100% of the cases. 
In the test group medium sized perforation had the maximum 
success rate among the patients with successful closure of the 
perforation. 61.6 % of the successful cases in the test group had a 
medium sized perforation. With small perforations the procedure 
was successful in 100% of the cases.  
        In the control group the mean pre operative air bone gap 
29dB, post operative air bone gap was 19dB. In the test group the 
pre operative air bone gap 26dB, post operative air bone gap was 
14dB.  The pneumatisation of the mastoid in the study population 
revealed that 68 patients had pneumatised mastoid and 32 had 
sclerosed mastoid. In the test group 31 patients had pneumatised 
mastoid and 19 patients had sclerosed mastoid. In the control 
population 36 patients had pneumatised mastoid and 14 patients 
had sclerosed mastoid. 
        Of the total of 100 patients taken into the study 92 patients 
had successful outcome. Of them 45belonged to the control 
group namely non medicated gel foam technique and 47 
belonged to the test group namely the medicated gel foam group. 
Among the unsuccessful outcome 5 patients belonged to the 
control group and 3 belonged to the test group. The overall 
success rate was 92 %. 
 

VI. DISCUSSION 
        The aim of our study was to find the outcome of 
myringoplasty with using medicated gel foam and non medicated 
gel foam, in the external auditory canal post graft placement . 
        The choice of medication used in all the cases was 
ciprofloxacin and dexamethasone ear drops (ciprofloxacin 0.3% 
with dexamethasone 0.1%) in accordance with Roland and 
colleagues 4  who did a multicenter study that compared the 
clinical efficacy of various topical antibiotics. The study showed 
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that ciprofloxacin plus dexamethasone showed higher bacterial 
eradication and more rapid symptom improvement. 
        Rosenfeld and colleagues5   showed that fluroquinolone 
topicals have 8% higher bacteriologic cure rate when compared 
to the non quinolone topicals. 
        In contrast to the aminoglycoside topicals , ototoxicity has 
not been suggested  in  fluroquinolone topicals  in both animal 
and human data 7, 
        The 100 patients were distributed in the control group (50) 
and test group (50). The age group included in the study was 
from 15-65 years. The reason was to exclude the confounding 
factor of upper airway infection and Eustachian tube dysfunction 
that happens in younger children. This factor was considered 
taking into account the study of Vrabec et al 8 who found better 
success with advancing age. In both our study groups the mean 
age group was 30 years which   was comparable to the study 
conducted by Mani Lal Aich et al9 where the mean age was 27 
years.  All our cases have been operated by transcanal route and 
has a success rate of 92% is comparable to the study Mani Lal 
Aich et al9 which showed 87.5% success rate 
        The audiological evaluation of the patients was analysed. 
The average preoperative pure tone average was 39dB and 38dB 
in control and test group. The average air bone gap was 29dB 
and 25dB in the control and test group. The improvement in 
hearing was 10 dB and 13 dB in the control and test group. 
        The closure of air bone gap was 10 dB band 12dB in the 
control and test group. The closure of the air bone gap was 
comparable to the study by Sudhangshu Shekar Biswas et al10 in 
which the closure was 11dB. 
        Medium sized perforation was the most common in our 
study (58/100) which was similar to the study by Sudhangshu 
Shekar Biswas et al10.  The distribution of perforation in both 
groups was closely matching each other. The success rate with 
small size perforation was high which was comparable to Mani 
Lal Aich et al9 where the success rate was 100% with small sized 
perforations. The success rate with subtotal perforation was   
76.6  % in our study population which was almost similar 
compared to the study of Mani Lal Aich et al9 where it was 75% 
and Sudhangshu Shekar Biswas et al10 showed a success rate of  
77.7%. Tympanosclerotic patches were found in 4 patients and 3 
patients had successful outcome. 
        The use of only non medicated absorbable gel foam for 
packing in otological surgery in animals showed increased case 
of adhesions and post operative inflammatory reaction according 
to Sten Hellstrom, Bengt Salen and Lars-Eric 11.   
        Wiesenthal AA, Garber LZ 12 compared the conventional 
method of packing external auditory canal with medicated gel 
foam to a newer packing technique of gel foam powder, 
thrombostat, bacitracin ointment and acetic acid.  There was not 
much difference in the success rate of both the procedures. 
 

VII. CONCLUSION 
        Medicated gel foam with ciprofloxacin and dexamethasone 
when used during myringoplasty in external auditory canal post 
graft placement showed to have a better temporalis fascia graft 
uptake level. Thus the medicated gel foam has broad spectrum 
coverage for bacteria and the steroid reduces the chances of  
local inflammatory reactions. With  other studies indicating  the 

same . Thus the usage of medicated gel foam holds a higher 
ground than the non medicated gel foam in the external auditory 
canal during myringoplasty .Endoscopy in otological surgeries 
has opened new vistas and gained popularity in otological 
procedures 
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Abstract- A field experiment was conducted in Sher-e-Bangla 
Agricultural University Farm, Dhaka, Bangladesh during 
December, 2011 to April, 2012 to study the effect of integrated 
use of vermicompost, pressmud and urea on soil fertility status 
after harvest of rice (Hybrid Dhan Hira 2). Ten treatments coded 
from T1 to T10 were used in this experiment. The highest amount 
of organic matter (1.67 %) were observed in T9 treatment 
receiving 120 kg N/ha from vermicompost. The highest amount 
of total nitrogen (0.070 %), were observed in T3 treatment 
receiving 90 kg N/ha from urea along with 30 kg N/ha from 
vermicompost. The highest amount of available phosphorus 
(11.71 ppm) and available sulfur (11.46 ppm) in postharvest soil 
were recorded in treatment T2 receiving 120 kg N/ha from urea. 
The highest amount of available potassium (21.85 ppm) were 
observed in T5 treatment receiving 60 kg N/ha from urea along 
with 60 kg N/ha from vermicompost. On the other hand the 
lowest values of these parameters were obtained from control 
treatment T1. 
 
Index Terms- Oryza sativa, postharvest soil, pressmud and 
vermicompost. 
 

I. INTRODUCTION 
onsidering the rapid growth of world population, improving 
crop productivity and resource use efficiency is highly 

required to ensure food security and environmental quality. The 
most appropriate way to reach this goal is to increase yield per 
unit area rather than by expansion of the cultivated area into 
natural resources. In this respect, evaluating soil fertility and 
productivity in order to increase production of any agricultural 
product can be a fundamental process. Determining the degree of 
soil productivity is highly important to evaluate soil fertility. 
Some of the elements such as nitrogen (N), phosphorus (P) and 
potassium (K) are more focused in Bangladesh in order to 
evaluate soil fertility because of plant urgent need and common 
deficiency of these elements in most Bangladeshi soils. Rice 
(Oryza sativa L.) occupies a pride place among the food crops 
cultivated in Bangladesh which has the largest area among rice 
growing countries and stands fourth in the production. The 
increase in rice production to feed a growing world population 
will require a threefold increase in applied N at present levels of 
N fertilizer use efficiency (Cassman and Harwood, 1995). It is 
therefore important to increase fertilizer N recovery and internal 
N utilization efficiency (NUE) in rice production systems 

through cultivar improvement and better crop and soil 
management (Ying et al., 1998). The nitrogen effect is 
manifested quickly on plant growth and ultimately on yields. 
Hence the fertility status of a soil depends largely on the nitrogen 
status of the soil (Sinha and Prasad, 1980).  Intensive agriculture, 
involving exhaustive high yielding varieties of rice and other 
crops, has led to heavy withdrawal of nutrients from the soil; 
imbalanced and discriminate use of chemical fertilizers has 
resulted in deterioration of soil health (John et al., 2001).  
Nitrogen is commonly the most limiting nutrient for crop 
production in the major world’s agricultural areas and therefore, 
adoption of good N management strategies often results in large 
economic benefits to farmers. Use of organic manures in present 
agriculture is increasing day by day, because of its utility not 
only improving the physical, chemical and biological properties 
of soil but also maintaining the good soil health. So, it is time to 
look for measures to stimulate sustainability in production of rice 
on long- term basis. A suitable combination of organic and 
inorganic sources of nutrients is necessary for sustainable 
agriculture that can ensure food production with high quality. 
Nambiar (1991) stated that integrated use of organic manure and 
chemical fertilizers would be quite promising not only in 
providing greater stability in production, but also in maintaining 
better soil fertility. The use of vermicompost increases crop yield 
and lesses dependence on chemical fertilizers (Adorado et al., 
2003). Pressmud from sugar mill is another enriched source of 
organic matter and contains substantial quantities of nutrients for 
improving physical conditions and improvement of soil fertility 
(Nisar, 2000). It also contains sulfur, which helps to acidify the 
soil. This acidification makes soluble calcium available and thus 
improves soil structure and decreases the leaching of salts. Under 
the scenario, balanced fertilization and complementary use of 
inorganic fertilizers with vermicompost and pressmud will go a 
long way in both improving the yield as well as improving the 
soil fertility. Hence, the experiment was conducted to study the 
soil fertility status after harvest of rice (Hybrid Dhan Hira 2) as 
influenced by vermicompost, pressmud and urea.  
 

II. MATERIALS AND METHODS 
        Experimental soil: The soil of the experiment field was 
silty clay loam. The morphological, physical and chemical 
characteristics of the soil are shown in the Table 1 and 2.  
 

 

C 
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Table 1. Morphological characteristics of the experimental field 

 
Morphology Characteristics 
Agro-ecological zone Madhupur Tract (AEZ- 28) 
General Soil Type Deep Red Brown Terrace Soil 
Parent material Madhupur Clay 
Topography Fairly level 
Drainage Well drained 
Flood level Above flood level 

(FAO and UNDP, 1988) 
 

Table 2. Initial physical and chemical characteristics of the soil 
 

Characteristics           Value 
Mechanical fractions: 
% Sand (2.0-0.05 mm) 
% Silt (0.05-0.002 mm) 
% Clay (<0.002 mm) 

                             
                            29.04 
41.80 
29.16 

Textural class Silty Clay  Loam 
pH (1: 2.5 soil- water) 5.8 
Organic Matter (%) 1.09 
Total N (%) 0.04 
Available K (ppm) 15.62 
Available P (ppm) 9.88 
Available S (ppm) 8.06 

 
        Experimental design and treatment: The experiment was 
laid out in a Randomized Completely Block Design (RCBD) 
with three replications. The total number of plots was 30, 
measuring 3 m × 3 m and ailes separated plots from each other. 
The distance maintained between two main plots is 1.0 m. The 
experiment consists of 10 treatments each with three replications 
were:T1: No chemical fertilizer and no manures (Control), 
T2:120 kg N/ha from urea, T3: 90 kg N/ha from urea+ 30 kg 
N/ha from vermicompost (VC), T4: 90 kg N/ha from urea+ 30 kg 
N/ha from pressmud, T5: 60 kg N/ha from urea+ 60 kg N/ha 
from vermicompost (VC), T6: 60 kg N/ha from urea+ 60 kg 
N/ha from pressmud, T7: 30 kg N/ha from urea +90 kg N/ha 
from vermicompost (VC), T8: 30 kg N/ha from urea+ 90 kg 
N/ha from pressmud,T9: 120 kg N/ha from vermicompost (VC), 
and T10: 120 kg N/ha from pressmud. 

        Planting material: Hybrid Dhan Hira 2 was used as the test 
rice variety in this experiment. This variety was imported from 
China. It is recommended for Boro season. Average plant height 
of the variety is 90-95 cm at the ripening stage. The grains are 
medium fine and white. It requires about 140-145 days 
completing its life cycle with an average grain yield of 8.0-9.0 
t/ha (BRRI, 2006). 
        Fertilizer application and Organic manure 
incorporation: The amounts of N, P, K, S and Zn fertilizers 
required per plot were calculated as per the treatments. Two 
different types of organic manure viz. pressmud and 
vermicompost were applied according to treatments. Chemical 
compositions of the manures used have been presented in Table 
3. 
 

 
Table 3. Chemical compositions of the vermicompost and pressmud (oven dry basis) 

 
Sources of organic manure Nutrient content 

N (%) P (%) K (%) S (%) 
Vermicompost 2.1 0.29 0.74 0.24 
Pressmud 1.24 0.77 2.8 0.29 

 
        Crop harvest and data collection: The crop was harvested 
at full maturity when 80-90% of the grains were turned into 
straw colored.  
        Soil analysis: After harvest of crop soil samples were 
collected from each plot at a depth of 0 to 15 cm for analysis of 

both physical and chemical characteristics viz. organic matter, 
pH, total N and available P, K, and S contents.  
        Determination of nitrogen (N): Total N content of soil was 
determined followed by the Micro Kjeldahl method.  
        Available phosphorus: Available P was extracted from the 
soil with 0.5 M NaHCO3 solutions, pH 8.5 (Olsen et al., 1954). 
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Phosphorus in the extract was then determined by developing 
blue color with reduction of phosphomolybdate complex and the 
color intensity were measured colorimetrically at 660 nm 
wavelength and readings were calibrated the standard P curve 
(Page et al., 1982).  
        Exchangeable potassium: Exchangeable K was determined 
by 1N NH4OAc (pH 7) extraction methods and by using flame 
photometer and calibrated with a standard curve Page et 
al.,(1982). 
        Available sulphur: Available S content was determined by 
extracting the soil with CaCl2 (0.15%) solution as described by 
Page et al. (1982). The extractable S was determined by 
developing turbidity by adding acid seed solution (20 ppm S as 
K2SO4 in 6N HCl) and BaCl2 crystals. The intensity of turbidity 
was measured by spectrophotometer at 420 nm wavelengths. 
        Statistical analysis: The data of different parameters were 
statistically analyzed to find out the significant difference of 
different treatments on soil fertility status of Hybrid Dhan Hira 2. 
The mean values of all the characters were statistically analyzed 
by following the analysis of variance (ANOVA) technique and 
using the MSTAT-C computer package program. The mean 
differences among the treatments were compared by least 
significant difference (LSD) test at 5% level of significance.  
 
RESULTS AND DISCUSSION 

        Effect on pH of post- harvest soil: There was an 
insignificant effect of the different levels of treatments on soil pH 
of post-harvest soil of research field (Table 4). Whether, 
treatment T2 showed the highest pH (6.0) and T1 showed the 
lowest pH (5.3) in post-harvest soil.  
        Effect on organic matter (%): The level of organic matter 
in post-harvest soil increased due to combined application of 
vermicompost and pressmud with the combination of chemical 
nitrogenous fertilizer (Table 4). The maximum organic matter of 
post-harvest soil (1.67 %) was recorded from T9 treatment 
receiving 120 kg N/ha from vermicompost. The lowest organic 
matter (1.01%) of post-harvest soil was recorded in control (T1) 
treatment. Xu et al. (2008) reported that application of chemical 
fertilizer with organic manure increase soil organic matter.  
        Effect on total nitrogen of post harvest soil: The 
combined effect of different levels of vermicompost and 
pressmud with the association of chemical nitrogen fertilizer on 
total nitrogen of post harvest soil was significant (Table 4).The 
highest total nitrogen of post harvest soil (0.07%) was recorded 
in T3 treatment receiving 90 kg N/ha from the source urea along 
with 30 kg N/ha from vermicompost. The lowest total nitrogen of 
post harvest soil (0.035%) was recorded in control (T1) 
treatment. Treatment T3 gave 100 % higher total nitrogen (%) of 
post harvest soil over control treatment of hybrid dhan Hira 2 
(Figure. 1). 

 

 
        Effect on available phosphorus of post harvest soil: A 
significant difference in available phosphorus content of post 
harvest soil was observed at different levels of vermicompost and 
pressmud along with chemical nitrogenous fertilizer as the source 
of urea (Table 4). The highest available P (11.71ppm) in post 
harvest soil was recorded in T2 treatment receiving 120 kg N/ha 

from urea which was statistically similar with T3 and the lowest 
available P (9.97 ppm) in post harvest soil was noted in control 
(T1) treatment. Treatment T2 gave17.45 % higher available 
phosphorus of post harvest soil over control treatment of hybrid 
dhan Hira 2 (Figure. 2). 
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        Effect on available potassium of post harvest soil: The 
maximum exchangeable potassium of post harvest soil (21.85 
ppm) was found in treatment T5 receiving 60 kg N/ha as the 
source of urea along with 60 kg N/ha from vermicompost (Table 
4.9). The lowest exchangeable potassium content (10.45 ppm) in 
post harvest was found in control (T1) treatment. Treatment T5 
gave 109.09 % higher available phosphorus of post harvest soil 
over control treatment of hybrid dhan Hira 2 (Figure. 3). 
        Effect on available sulfur content in post harvest soil:        
Available sulfur in post harvest soil showed statistically 

significant differences due to the application of different levels of 
vermicompost and pressmud along with chemical fertilizer urea 
as the source of nitrogen (Table 4). The highest available sulfur 
in post harvest soil (11.46 ppm) was recorded from T1 receiving 
90 kg N/ha from the source urea along with 30 kg N/ha from 
vermicompost. On the other hand, the lowest available sulfur in 
post harvest soil (9.25 ppm) was obtained from T1 (control) 
treatment. Treatment T3 treatment gave 23.89 % increased 
available sulfur in post harvest soil over control treatment of 
hybrid dhan Hira 2 (Figure 3). 
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Table 4. Effect of integrated use of vermicompost, pressmud and urea on the pH, organic carbon and NPK content in post 

harvest soil of rice (Hybrid Dhan Hira 2) 
 

Treatment pH Organic matter 
(%) 

Total N (%) Available P 
(ppm) 

Available K 
(ppm) 

Available S 
(ppm) 

T1 5.3 1.01  j 0.035 e 9.97i 10.45  j 9.25 i 
T2 6.0   1.07  i 0.066  ab 11.71  a 18.51 d 11.46 a 
T3 5.8 1.12  g 0.070  a 11.67  a 20.67  b 10.73 c 
T4 5.7 1.09  h 0.062  abc 11.58  b 19.74 c 11.15 b 
T5 5.8   1.25  e 0.058  abcd 11.52 c 21.85  a 10.52 d 
T6 5.7 1.18  f 0.056  abcd 11.42 d 18.34 e 10.43 e 
T7 5.5 1.47  c 0.051  bcde 11.33  e 17.56 f 10.26 f 
T8 5.6 1.40  d 0.048  cde 11.26  f 16.65  g 10.07 g 
T9 5.4   1.67  a 0.045  de 10.90 g 16.45 h 10.01 g 
T10 5.5 1.61  b 0.041  de 10.78  h 15.85 i 9.88  h 
LSD 0.153 0.017 0.017 0.054 0.076 0.054 
CV (%) 1.43 1.63 3.00 0.27 0.23 0.30 

 
        Means in a column followed by same letter (s) are not 
significantly different at 5% level of significance by LSD 
 

III. CONCLUSION 
        Soil fertility statuses of rice (Hybrid Dhan Hira 2) were 
statistically significant by different treatments. The highest 
amount of available phosphorus & sulfur in postharvest soil were 
recorded from T2 treatment. The highest amount of total nitrogen 
was recorded in treatment T3. The highest amount of organic 
matter was observed in T9 treatment. On the other hand the 
lowest values of these parameters were obtained from T1. 
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Abstract- In this work we  prepared a new catalyst from  Antimony (III) oxide, Chromium (III) oxide which mixed in different weight 
ratio and  supported on granulated alumina  by suspension method  . 
       The film structure of prepared catalyst was characterized by X-Ray Diffraction spectrum. The physical properties also studied 
such as: porosity, pores size and surface area.  The photocatalytic activity of prepared catalyst was studied by photocatalytic 
degradation of  Neutral red dye by using sun light .In this work the effects of parameters such as amount of catalyst, effect of pH and 
dye concentration on photocatalytic degradation of dye were studied. 
 
Index Terms- Photocatalyst, Sb2O3-Cr2O3/Al2O3 , Neutral red, sunlight, granulated alumina. 
 

I. INTRODUCTION 
ater is the wellspring of life. It is the most important liquid in the world to maintain plant and animal life. 
The two thirds of the earth’s surface covered by water and human body consists of 75% of it, hence it is one of the prime 

element responsible for life on earth. Water is fouled due to the disposal of wastes generated from the various developmental activities 
and cause pollution problems (1) . 
       There are two choices to overcome these problems, i.e., normally prevention and control by adopting various strategies to 
minimize the waste generation and by different treatment methods. Liquid waste is of great concern because of their harmful effects. 
Industrial wastewater contains wide variety of materials of both organic and inorganic nature including toxic substances like dyes and 
pigments, which are usually discharged with or without treatment (2). 
 Since the beginning of industrialization, the variety and quantity of pollutants emitted into the environment have steadily increased. 
But the rates of development of waste production are not likely to diminish; efforts to control and dispose of wastes are also rising. 
Several studies have been carried out for biological, physical and chemical treatment of dye containing (3). 
      Among these, biodegradation, adsorption, chlorination and ozonization are the most commonly used conventional methods. Dyes 
are usually resistant to aerobic degradation. Hence bio treatment alone has been found to be ineffective for the treatment of dye (4).  On 
the other hand, physical methods such as flocculation, reverse osmosis and adsorption are not destructive and mainly create pollutant 
concentrated phases, and many of this process are not found economically (5). 
      The use of heterogeneous photocatalytic treatment is more attractive for the degradation of organic dyes contrary to physical 
process; it can facilitate the complete mineralization of organic compounds to carbon dioxide, water and mineral acids (6-8). Moreover, 
photocatalysis does not require expensive oxidant and can be carried out at natural sunlight.  
      In the present work, the photocatalytic degradation of Neutral Red (N.R), a textile azo dye              ( 3-Amino-7-dimethylamino-2-
methylphenazine hydrochloride ) , [Figure 4(16)]  
 
 
 
 
 

Figure 1. Structure of Neutral red 
 on synthesized Sb2O3-Cr2O3/Al2O3  under natural sunlight has been investigated by varying other parameters such as initial dye 
concentration, solution pH and catalyst amount (9). Semiconductors activity have big band gab increase to UV-Visible light by using 
mixture as (Sb2O3-Cr2O3 ) where one oxides make injection photo electron from valance band to conduction band for another oxide 
as this figure 1( 10). 
 
 
 
 
 
 

W 
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Figure  2:Charge separation in coupled semiconductors. 

 

II. EXPERIMENTAL 
2-1 Synthesis of  Sb2O3-Cr2O3/Al2O3   
     The  catalyst was prepared by mixed antimony oxide (III) and chromium oxide  (III)   in  different ratio (0:2,0.5:1.5,1:1,1.5:0.5,2:0) 
and  supported on 10gm granulated alumina by dissolved in 20ml distilled water. The   thermal   vacuum evaporation  technique was 
used at 323K to removal the solvent and then the catalyst dry in oven  at 60°C . 
2-2photooxidation of N.R dye  
 1.Preparation the solution of N.R dye . 
      For most of the experiments, dye solutions of 100 ppm concentration were prepared by dissolving 0.1g of N.R dye in 1000 ml 
distilled water and from this solution prepared other dilute solutions  (1-90) ppm by using dilution law . 
      As shown in the Fig. 3 below the absorption spectra of the NR dye solution shows the peaks in the visible region was observed at 
maximum wavelength 534 nm . 
      To determine calibration curve prepared series from NR solution in range from(1-20) ppm and measured absorbance at λmax 534 
nm and draw standard curve between absorption and concentration. A calibration curve of NR solution obtained at 534 nm wave 
length at different concentrations was prepared in order to correlate the concentration of dye at different reaction time by converting 
the absorbance of the sample to NR dye concentration Typical calibration value are plot in Fig.( 4) 
 
. 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3. Absorbance spectra  of N.R dye solution(Concentration of dye =20ppm ) 
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Figure 4 . Standard calibration curve of N.R dye solution 
 

       These experiments were made to determine the conditions optimum for photocatalytic degradation of N.R dye solution. They   
were carried out to evaluate the effect of catalyst and sunlight on photocatalytic degradation reaction.  
        In the a series of experimental has been done as blank experimental. In each one 200ml of N.R solution in concentration 20ppm 
at temperature 28C° was stirred to 60 min in the presence of the catalyst and the absence of the irradiation. 
     The effect of  sunlight alone was study by using 200ml of N.R dye solutions in concentration 20ppm was irradiation with sunlight 
with the absence of catalyst, and continuous stirring for 60 min with  cooling solution to keep the temperature 28C0 the time of 
irradiation (9: 00-10: 00) am on 1/5/2015. 
 
2.Effect of catalyst amount on photoreaction 
      Catalyst was used in varying weights rang from (0.1- 1.25)gm during the photocatalytic treatment process for determination the 
optimization of the weight, was added to 200ml of 20ppm  of dye solution  in each trial at natural PH = 7.6 at temperature (28±2)C° to 
determine optimum  for each concentrations. The degradation efficiency (%) has been calculated as : 
 P.D.E =  C0-Ct/ C0 x 100 
where, Co and Ct are the initial and final concentration of dye for time t of irradiation. (17-18) 
3. Effect of  initial dye concentration on photoreaction  
     To study the effect of initial concentration of the dye solution on photocatalytic degradation, the initial  concentration of N.R dye 
solution was selected in the range of (5,10,20,30,40) ppm with the best weight of the catalyst and follow the same steps to work  as in 
the previous paragraph. 
4.Effect of  pH on photoreaction of N.R dye solution  
      After determination the best optimum weight of catalyst, the affect of pH on the rate of photocatalytic degradation was studied by 
keeping all the other experimental conditions constant at 20 ppm conc. of dye and 0.5g of catalyst at temperature (28±2)C° and 
changing the initial pH values of N.R dye solution from (2-14). The obtained of pH value result by add few amount of  (0.05-1)N HCl 
or (0.05-1)N  NaOH solution to adjust the acidity of the solution using a PH-Meter. 

III. RESULT AND DISCUSSION                                                     
Determination of new catalyst SbR2ROR3R-CrR2ROR3R/AlR2ROR3R  .3-1  
The X-ray diffraction of the synthesized SbR2ROR3R-Cr R2ROR3R/AlR2ROR3R  was  shown in Figure 5. 
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Figure 5: The spectrum of X-ray diffraction a- antimony (III) oxide 
b- chromium (III) oxide c - a mixture of antimony oxide and chromium oxide. 

 
      The crystallization case for pure Sb2O3 pure Cr2O3  and the prepared new catalyst Sb2O3-Cr2O3 was study by using X-ray 
diffraction fig.(5) . As shown in tableS (1,2) the values of angles 2θ for pure Sb2O3 pure Cr2O3  and the prepared new catalyst Sb2O3-
Cr2O3 . and space d and the relative intensity of the values of absorption of oxides, individually and in combination thereof at 50 % 
planned Consecutive. 
 

Table 1: 2θ for standard Sb2O3 standard Cr2O3 and Sb2O3-Cr2O3 in the catalyst. 
 

2θ Metals oxide 

27.7240 32.1107 46.0269 Pure SbR2ROR3 

33.6558 36.2615 24.5708 Pure CrOR3 

27.79 46.32 13.82 SbR2ROR3R-Cr R2ROR3 
 
      Fig.2 also show the space  d , which was calculated based on the Barak equation for X-ray diffraction values described as : 
n λ = 2d sin θ  
                                                                                                 
Where n = complications wavelength 
            λ = wavelength of the x-ray 
            d = the distance between the surfaces in the intra- crystalline structure 
            θ = angle of diffraction 
      Table (2) the values of the distance between the surfaces in the intra- crystalline structure d for pure SbR2ROR3R pure CrR2ROR3 R and the 
prepared new catalyst SbR2ROR3R-Cr R2ROR3R . 
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Table 2: d for pure Sb2O3 pure Cr2O3 and Sb2O3-Cr2O3 in the catalyst. 

 
d Metals oxide 

 3.21515 2.78523 1.97034 Pure SbR2ROR3 

 2.66081 2.47536 3.62015 Pure CrOR3 

1.6085 1.4036 1.0371 3.1400 SbR2ROR3R-Cr R2ROR3 
 
      Table (3) show the values of the relative intensity of the absorption peaks for pure SbR2ROR3R pure Cr R2ROR3 R and the prepared new 
catalyst SbR2ROR3R-Cr R2ROR3R . 
 

Table 3: λRmaxR for pure SbR2ROR3R pureR RCrR2ROR3R and SbR2ROR3R-CrR2ROR3R in the catalyst. 
 

λRmax Metals oxide 

 1700 608 601 Pure SbR2ROR3 

 338 275 215 Pure CrOR3 

11750 3250 2760 1720 SbR2ROR3R-Cr R2ROR3 
 
      The change in positions and values of 2θ , the Glades d and intensity of absorption relative of the  new  catalyst SbR2ROR3R-Cr R2ROR3R 
compared with each pure metals oxide.   These deviations may due to the interaction between pure metals oxide which leads to change 
in crystals lattice of each oxide. 
 
3-2 physical properties of Prepared Catalyst  . 
a.Surface Area. 
      The surface area of prepared catalyst was measured in weight ratio (50%) , the surface area was determine by adsorption of 
nitrogen gas on the surface of the catalyst and measuring the amount of nitrogen adsorbed at equilibrium conditions at the boiling 
point (-195 ° C) and at  different nitrogen pressures that less than atmospheric pressure by  using a special device and the result show 
that the surface area was 59.6 mP

2
P/gm.     

b. Porosity. 
   The porosity of prepared catalyst was measured in different ratio  [0:2 (0%), 0.5:1.5 (25%), 1:1 (50%), 1.5:0.5 (75%), 2:0 (100%)] 
by Impregnation method P

(11-12),
Pand the results were described in Figure 6. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6. Catalyst porosity in different weight ratio. 
 
      Figure 6. show  the value of  porous of the catalysts in percentages above  we noted increase the value of the porosity with  
increase percentages weighted to reach to the highest value at the percentage of the weight (% 50 1:1) then the porosity decrease due 
to the removal of bonding water P

(13)
P ,  carbon dioxide and other volatile substances which  leave after volatility slots and many pores, 

and the different  between the crystalline system phases for  the combination of oxides lead to a gathered randomly between two 
oxides, and leading to  formation of holes P

(14)
P. 

c.Pore Size 
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      The pore size of prepared catalyst was measured at different ratio [0:2 (0%), 0.5:1.5 (25%), 1:1 (50%), 1.5:0.5 (75%), 2:0 (100%) ] 
by Impregnation method (11-12),and the results were described in Figure 7. 
 

 
Figure 7. Catalyst pore size in different weight ratio. 

 
      Figure 7 show the value of  pore size of the catalyst which  increase with incrase of weight ratio  to reach the highest value at the 
weight ratio ( %50 1:1  ) then  decrease.  The reason for this  is that the stacking , convergence and interaction between asymmetric  
atoms  in produce catalyst was  largest than of single oxide catalyst and this reduces the pore size between the atoms, but the stacking , 
convergence and integration between the various atoms is less and this leads to increase the pore size between the various atoms (15) 
and leads to combines random component between oxides atoms  and produce larger pore size . 
3-3 Photooxidation  activity of new catalyst: 
     Several optimization experiments were  carried out to determine  the conditions  necessary for  photo oxidation of N.R dye solution 
by using  the preparation  catalyst  with sunlight for one hr. irradiation for each experiment at 28C° .  
The results of the present study clearly show that the photooxidation treatment of aqueous solution of N.R dye under sunlight by using  
the preparation  catalyst molecule which in turn helps the formation of free radicals .OH Which is one of the oxidizing agents powerful 
(19) , leads to degradation of dye. Experiments were performed using a catalyst and in the absence of sunlight receptor proved 
proportion of the remaining dye NR at 40min where then is the adsorption of the first layer of dye molecules on the surface of the 
semiconductor and the lack of disintegration of the pigment, but by very few are almost negligible(20), and as shown in Figure (8) 
1- Solar reaction . 
     Was conducted experiments the presence of sunlight and the absence of catalyst was observed disintegration of the dye by 75%, 
but a longer time if compared to the disintegration of the dye in the presence sunlight and catalyst where the  sun light provides  the 
visible rays that run on exciting the dye and adsorbed on the surface of the catalyst and the ultraviolet rays that transport electrons 
from the valence band to conduction band and this package is available factors dye adsorption and electrons ,positive holes  on the 
surface of the catalyst (h+, e) In this way the dye disintegrate and significantly shorter time(21) 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                   

 
Figure 8. The dye oxidation in different condition. 

 
2-The effective factors in photo catalytic oxidation reactions for N.R dye.                                         
Effect of the amount of catalyst  on photo oxidation reactions. 
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      The rate of decolorization increased with the increasing catalyst amount from 0.1 g to 1.25g .The best catalyst weight 0.5gm which 
gave the ratio of the decolorization .  
       we noticed  from Figures (9,10) that the best catalyst weight 0.5gm which gave the ratio of the disintegration  99.2% at (4min) by 
using sunlight note from the results that the rate of dissolution of the dye increases with the weight of the catalyst to reach the highest 
value and then decreases or prove. These results strongly agreed with our previous findings.  and explain it on the basis that increasing 
the amount of catalyst leads to an increase sites active on the surface of the catalyst and increase the weight of the catalyst is higher 
than the maximum value lead to increased suspended particles in the aqueous solution of the dye and thereby prevent penetrating rays 
to reach all parts of the aqueous solution of the dye leading to a decrease in the proportion of disintegration(22-26) 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

Figure 9 .  Effect of the amount of catalyst  on photo oxidation reactions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 10 . Absorbance spectra  of the N R dye  in different amount  of catalyst . 
 
Effect of dye concentration 
  The effect of initial dye concentration on the photocatalytic degradation of N.R dye was studied at different concentrations of dye in 
the range of (5- 40) ppm. Fig.(11)  shows the percent degradation at various initial dye concentrations. It was observed that the percent 
degradation gradually increased with the decreasing initial dye concentration. 
Percentage of decolorization was found to be (99.2, 97.8, 92.5 and 82.9) at (5, 10, 20,and 30) ppm initial concentrations of dye, 
respectively. 
   This behavior may be due to the decrease in the concentration OH− adsorbed on catalyst surface with the increasing dye 
concentration. The competitions between OH− ions to adsorb on active sites of the catalyst will be in the favor of dye ions, when the 
concentration of dye was increased. As a result, •OH formation rate decreased and then the rate of decolorization also decreases. The 
inverse proportionality of rate of decolorization with dye concentration may be also due to increase of reduction of light intensity 
reach the catalyst surface and consequently, photon absorption on surface of catalyst is also reduced with the increasing dye 
concentration.(27-29)  
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Figure 11. Effect of initial dye concentration . 
 
Effect pH of the N.R dye solution.  
       Aqueous solution pH is an important variable in the evaluation of aqueous phase mediated degradation reactions. pH change 
effects the adsorption photo catalytic quantity of organic pollutants and the ways of adsorption on the surface of photo catalyst 
(coordination). As a result, the photo catalytic degradation efficiency will greatly be influenced by pH changes. Zero Point Charge 
(pHzpc), is a concept relating to adsorption phenomenon and defined as the pH at which the surface of an oxide is uncharged. 
If positive and negative charges are both present in equal amounts, then this is the isoelectric point(iep). However, the zpc is the same 
as iep when there is no adsorption of other ions than the potential determining H+/OH– at the surface. In aqueous solution, at pH 
higher than pHzpc, the oxide surface is negatively charged and then the adsorption of cat ions is favored and as a consequence, 
oxidation of cationic electron donors and acceptors are favored. At pH lower than pHzpc, the adsorbent surface is positively charged 
and then the adsorption of anions is favored and as a consequence, the acidic water donates more protons than hydroxide groups(30-32). 
      We studied the effect of PH dye solution and the results are shown in figures (12,13) which showing increasing proportion of 
degradation  the dye at PH> 7 , because depending that on the catalyst zero point charge  PH zpc of Sb2O3and Cr2O3 5.1,6.8 
respectively (33), where the surface of the catalyst positively charged in PH <7 so that the cationic dye not adsorbate on the catalyst 
surface ,while in PH> 7  the surface of the catalyst negatively charged due to the adsorption of hydroxyl ions OH-, which help to form  
hydroxyl free radical which is responsible for the decolorization of dye.(34) 
Cat.0H + H+= Cat.OH+

2 
Cat.0H  + OH--  = Cat.-- + H2O 
 
 
                                    
 
 
 
 
 
 
                                    Figure (12) : Effect pH of the N.R dye solution   
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                 Figure 13 . Absorbance spectra  of the N R dye  in different pH of the N.R dye solution . 
 
Mechanism of photooxidation of dye: 
      Based on experimental observations, a tentative mechanism for the bleaching of dye(Dye) i.e. neutral red has been proposed. The 
illumination of suspended semiconductor in an aqueous solution of dye with solar light lead to the possibility of the existence of two 
pathways(35,36). 
     (i) In the first pathway, the part of light with energy equal to or more than the band gap of the illuminated semiconductor will cause 
a promotion of an electron to conduction band of the semiconductor and as a result, a positive hole will be created in the valence band 
.The formed photo holes and photoelectrons can move to the surface of the semiconductor in presence of light energy. The positive 
hole will react with adsorbed water molecules on the surface of semiconductor producing •OH radicals and the electron will react with 
adsorbed oxygen on the surface. Moreover, they can react with deliquescent oxygen and water in suspended liquid and produce per 
hydroxyl radicals (HO•

2) with high chemical activity(37). The processes in this pathway could be summarized in the following 
equations: 
 
Semiconductor + hν → h+ + e−                         …(1) 
h+ + OH− → •OH                                              …(2) 
h+ + H2O → H+ + •OH                                     …(3) 
e− + O2 → O2−•                                                …(4) 
O2−• + H+ → HO2•                                           …(5) 
     (ii) In the second pathway, the other part of light with energy less than the band gap of the illuminated semiconductor will be 
absorbed by the adsorbed dye molecules. Dye molecules will be decolorized by a photosensitization process. The photo catalytic de 
colorization of dyes, which is described as a photo sensitization processes are characterized also by a free radical mechanism. In this 
process, the adsorbed dyes molecules(s) on the surface of the semiconductor could absorb a radiation in the visible range in addition to 
the radiation with a short wavelengths(38-40). The excited colored dye (S*) (in the singlet or triplet state) will inject an electron to the 
conduction band of the semiconductor(41). The processes in this path way could be summarized in the following equations: 
S + hν (in the visible or UV regions) → S*                                                          …(6) 
S* + Semiconductor → S+• + e− (to the conduction band of semiconductor)     …(7) 
e− + O2 → O2−•                                                                                                    …(8) 
O2−• + H2O → OH− + HO•2                                                                               …(9) 
S+• + OH− → •OH + S                                                                                        …(10)  
 

IV. CONCLUSION 
      Sb2O3-Cr2O3/Al2O3 catalyst was  prepared by a suspension method  from  Antimony (III) oxide, Chromium (III) oxide which 
mixed in different weight ratio and  supported on granulated alumina .  
      The film structure of prepared catalyst was characterized by X-Ray Diffraction spectrum. The physical properties also studied such 
as: porosity, pores size and surface area.  The photocatalytic activity of prepared catalyst was studied by photocatalytic degradation of  
azo textile neutral red dye by using sun light .In this work the effects of parameters such as amount of catalyst, effect of pH and dye 
concentration on photocatalytic degradation of dye were studied. 
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Abstract- The development of information technology and 
Internet has led to rapidly progressed in e-commerce and online 
shopping, due to the convenience that they provide consumers. 
E-commerce and online shopping are still not able to fully 
replace onsite shopping. In contrast, conventional online 
shopping websites often cannot provide enough information 
about a product for the customer to make an informed decision 
before checkout. 3D virtual shopping environment show great 
potential for enhancing e-commerce systems and provide 
customers information about a product and real shopping 
environment. This paper presents a new type of e-commerce 
system, which obviously brings virtual environment online with 
an active 3D model that allows consumers to access products into 
real physical environments for user interaction. Such system with 
easy process can helps customers make better purchasing 
decisions that allows users to manipulate 3D virtual models 
online. The stores participate in the 3D virtual mall by 
communicating with a mall management. The 3D virtual mall 
allows shoppers to perform actions across multiple stores 
simultaneously such as viewing product availability. The mall 
management can authenticate clients on all stores participating in 
the 3D virtual mall while only requiring clients to provide 
authentication information once. 3D virtual shopping online mall 
convenient and easy process allow consumers directly buy goods 
or services from a seller in real-time, without an intermediary 
service, over the Internet. The virtual mall with an active 3D 
model is implemented by using 3D Language (VRML) and 
asp.net as the script language for shopping online pages 
 
Index Terms- Online Shopping; 3D; Virtual Reality; retailing; E-
Commerce; virtual environment 
 

I. INTRODUCTION 
he tremendous development of technology take place since 
the invention of online shopping by Michael Aldrich [1,2]  

in the UK followed the Worldwide Web [ 3,4,5] wrote by  Tim 
Berners-Lee and gave the first browser to view the web which 
changed most of things; a whole new revolution started. Later, 
Netscape [ 6] released Navigator browser, and introduced Secure 
Sockets Layer (SSL) [7,8] encryption for secure transaction. 
Then transactions and business started happening over the web 
urging every company to have a “.com”. To address security 
issues Netscape 1.0 introduced SSL encryption, for secure 
transaction. When money was involved in doing business over 
the internet “PayPal” was launched, it provides facility for online 
payment. E-commerce websites, such as Amazon.com, Dell.com, 
Pizza Hut.com and eBay.com, started selling their products 
online, also Search engine such as Yahoo and Google, 
Facebook.com, and others. All these Companies are created 2D 

Two-Dimensional environments website. These business 
activities have redefined products, distribution channels, and 
industries [9]. Quickly, Online shopping websites become very 
attractive way to use by customers due to their advantages, such 
as a convenient price, easy, a fast shipping, price comparison, 
obtaining customer reviews, and more recently social shopping 
[10], especially in developed countries. Moreover, these online 
shopping sites turn into very popular amongst customers because 
it considered entertaining and time consuming to the customers. 
Developing online shopping sites and added more facilities, such 
us transforming these 2D sites in to three-dimensional (3D) 
through the additional use of virtual reality. Theses development 
has led to a gradually use of the 3D virtual reality in different 
application, and attract customers in different fields such as 
Games, Movies and etc. The information development has 
greatly modified business and commerce, education, security, 
and social interaction [11].  Additionally, the 3D virtual shopping 
environment gathers several online stores under one roof to 
create an environment where the customers can traverse from 
one store to another easily. Creating a virtual shopping mall 
helps to improve the customer’s satisfaction through 
transforming website to 3D and using virtual reality, the 
computer usage evolved to the next level of technology, that is 
considered helpful and can create a more efficient, less costly, 
and higher-quality service-delivery environment for the users 
[11]. Using 3D virtual environments replicating the look touch 
and feel experience of shopping that allows consumers to have an 
in store experience online.  These environments give merchants 
the chance to close the gap between online retail and traditional 
real shopping. Ultimate 3D virtual shopping environments, 
offering consumers something that regular online shopping 
cannot offer. 3D virtual shopping environments offer a shopping 
solution that mirrors the real world shopping experience. 
Shopping is more than just buying; it’s the excitement,  the noise, 
the look, and the colors. Simulate this experience online by 
bringing everything customers experience in the real world to the 
comfort of their home. It combines physical shopping and online 
shopping together from the ease and comfort of consumers’ 
homes. In this work created interactive 3D computer world that 
can explore the feeling and reality of in store shopping 
environment with both mentally and physically. 
 

II. LITERATURE REVIEW 
      The Internet has changed many aspects of our life and 
becomes one of the requirements for our daily life, for being a 
transformation channel to the world of accessing to information. 
So, the user can access information that are available on the 
Internet easily, and carry out different activities through the use 
of Internet services like e-business, e-commerce, e-learning, e-

T 
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governance activities and etc. The possibilities of sharing and 
accessing information that is available on the Internet are mostly 
contributing to the users’ social life and daily activities. Online 
services have become a viable alternative for different actions 
like: online shopping, educations, meetings, and organizing 
businesses etc. General 2D websites, containing width and height 
coordinates, currently used with most online shopping facilities 
are considered interesting to the users and provide several market 
activities and actions of selling, buying and advertising over the 
Internet. Due to the development of information technology (IT) 
and Internet, Business activities could expand 2D web 
environments to be used in 3D virtual world environments [14]. 
Where 3D virtual worlds have the potential to revolutionize 
business and bring significant implications and activates to 
business including opportunities for co-creation and enhancing 
customers’ perceptions and value of a brand [12]. The idea of the 
virtual world environments technology can be used to create 
environments that are closer to the field and easily implement in 
many important applications.  
      Such system can be used for entertainment, simulation, and 
education. Virtual Reality (VR) is going to change the way we 
express ourselves, communicate with each other and experience 
the world by creating an environment to be explored. With 
highly advanced devices in development today, such as Oculus 
Rift and HoloLens, virtual reality and holography is shaping up 
to be the next generation of 3D technology [29], which offers us 
more immersive virtual experiences than anything we’ve ever 
seen. Everything from video games to live music festivals and 
VR movies, these new technologies are already changing the 
world of entertainment in many ways.  
      3D, computer-generated environment that appears similar to 
our 'real' world, often massively multi-user can connect to a 
developed supply online entertainment and social networking for 
users [13]. In chatting, people can meet and chat with others 
from all over the globe. Virtual chat site is filled with thousands 
of fun and interesting people to chat with. Generally, each person 
has own avatar. An avatar is a 3D representation of each person 
that other people can see when they are chatting. Avatars even 
have the ability to run, jump, fly, dance, and express a whole host 
of emotions and actions [22]. 3D virtual technique offers a rich 
environment for customers that help to improve the user interface 
by interacting with each other, and increasing the user 
motivations to navigate inside realistic looking environments 
[16]. 3D virtual environments are usually developed for gaming, 
recreation and entertainment [15]. However, the use of 3D game 
technologies for the purpose of developing affordable, easy to 
use and pleasing virtual environments [21]. In addition, 3D 
gaming has emerged as one of the fastest growing technology-
development industries from marathon trivia games to league, 
bowling nites, there are many sites to provide dozens of creative 
gaming environments such as soccer, hockey, bowling, chess, 
checkers, bingo, etc. 
      Edutainment is the blending of education and entertainment; 
it is about engaging, enjoyable experiences providing a learning 
value [20]. Education and technology are interconnected that 
offer unique learning opportunities. Today millennials feel pretty 
comfortable with online education, doing research on the 
Internet, resorting to instructional videos on YouTube and 
distance learning powered by video technology. Obviously, a 3D 

virtual world opens the door to a new way of learning. 
Establishing realistic environments provides a powerful set of 
learning oriented tools, these platforms allow for the 
implementation of sophisticated instructional models within a 
framework with richer information and cooperation [16]. In 
general, virtual worlds provide rich possibilities for social and 
behavioral research, including a variety of testing capabilities 
[19]. Huang et al, Uses the particular VR features in education 
based 3D technology and discusses  learning approaches [17]. 
Virtual world environment are used now for teaching purposes 
and it includes tutorials and online lectures. There are many 
examples of universities and other organizations [27, 28] that are 
now using virtual worlds for educational and teaching purposes.  
Virtual reality is also used for training purposes in the military 
[23], which includes flight and battlefield simulations, medical 
training under battlefield conditions, virtual boot camp and more. 
In the field of Madison, Using virtual reality (VR), for actual 
diagnostic images of a patient could be used to create a 3D model 
of the patient [24]. The potential use of these "scientific imaging" 
models in medical diagnosis, treatment planning, and education 
will revolutionize the field [25]. The benefits of determining the 
location of tumors, the placement of surgical incisions, or 
practicing difficult surgical procedures ahead of time are of 
inestimable value [26].  
      The 3D technology provides customers with the ability of 
viewing and manipulating physical objects using 3D technology 
so that they can view the items under their favorable 
environment. At the same time, the agent technology is applied 
to greatly enrich the customer's shopping process by simulating 
the body language of the customer's symbol such as their pose 
and the controller's response in the virtual environment [18].  
      This paper presents a new type of e-commerce system, which 
obviously brings virtual environment with an active 3D model. 
This system implemented by using 3D Language (VRML) to 
allow consumers to access into real physical environments to 
enrich shopping experience and user interaction  
 

III. RESEARCH METHODOLOGY 
      This project intend to implement a virtual environment online 
shopping in 3D model, since all of its floors and shops will be 
represented in that model, also there will be an automatic camera 
walk through the mall as if someone do the shopping. That model 
will be uploaded to the internet through a website, there will be a 
menu for all the shops categories such as: Women's wear, kids, 
men's wear … etc, at that menu once any shop clicked, the 
camera move us to see it. 
      When the shop door clicked, a webpage opened to see what is 
there in the shop, customers may pick something to buy and pay 
really through the credit card online. Sure shipping and other fees 
will be added and all customer information will be recorded, also 
there will be a space for customer's recommendations for any 
item to let other customers read about it and benefit from it.  
3-1 System Requirement 

• VRML ( Virtual Reality Modeling Language ) for the 
3D model 

• HTML for the website 
• ASP.net for the shopping and payment pages 

http://ijsrp.org/
http://www.vrs.org.uk/virtual-reality-military/index.html


International Journal of Scientific and Research Publications, Volume 6, Issue 1, January 2016      353 
ISSN 2250-3153   

www.ijsrp.org 

• SQL Server for the data base 
 
3-2.  System Analysis: 

1) The System’s Context 
 

 
Fig.  1:  Context Diagram 

 
      The context diagram shows the main entities of the system 
with all coming and outing data flows, also shows the complete 
shopping online project include products, items, shops, payment, 
customers … and more. 
 
The System’s Context includes three main elements: 

A. Administrator: 
      Sending Data:  
    The administrator login to the system, then send  
     "Outgoing" Data Flow : 

- Such us categories of the shops: wear, clothes, babies, 
cosmetics … etc.  

       Receiving data:  
-             - Reports about shops and categories. 
-             - Shops information 

 
B.  Shop's Management: 
       Sending Data:  

- Items information: women clothes, men wear, 
perfumes…etc. 

- Offers Information: sales, buy 1 get 1 free …etc.  
- Products Information: That mean certain product, 

shirt, dress …etc.  
Receiving Data:  

- Reports about all the items and products in the 
store, customers, payment movements for certain 
period of time.  

 
 
C.  Customer: 
        Anyone could register in the website and buy anything. 
Sending Data:  

- Profile information and bank card information. 
- Login information (username, password) 

- Basket Details: what he wants to buy and the 
quantities. 

- Recommendation about certain item or shop. 
Receiving Data:  

- Reports about his movements, and payments. 
- All products and items details. 
- Recommendations from other people. 

 
2) Entity Relationship                      

 
 
 
 
 
 
 
 
 
 
 
 
                            
 
 
 

 
Fig.  2: ER – Diagram 

 
      The ER – Diagram reflect the entity relationship between 
entities: start with administrator, all the ellipses around the entity 
are the attributes of those entities, at the second stage those 
entities will be the tables of the data base and the attributes are 
the fields of the tables.  
For example to trace that ER diagram, the administrator specifies 
categories of the shops, while shops belong to categories.  
Recommendations written by customers, recommendations 
related to certain product.  
Shop's management add items, and add products, also they 
introduce offers for sales or whatever. In that way we trace that 
ER – Diagram. 
 
3-3 Online Shopping Steps 
Buying process is made up of several stages, site visitors could 
fall into any one of those steps.  
Step 1: Select products:  
Selecting products can be done by login to the mall site, then 
select a store follow by choosing an item from the store and 
purchase the item    
Step 2: Confirmation  
A confirmation page will be presented with the total value of the 
orders of the products want to be purchased. The information of 
the buyer is required to be entering such as the name, email 
address and postal address. 
Step 3: Credit card details  
The credit card processor's site will be presented with credit card 
details (the name, number and expiry date on the credit card). 
This will be done through a secure connection with state-of-the-
art encryption. The transaction will be approved through process 
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subject to the verification of credit card number and other 
required security issue.  
Step 4: Email receipt and installation codes  
Right after the transaction approved, automatically email sent to 
Customer Service with all the product installation codes. An 
email will be received by customer right after the transaction 
approved with an electronic receipt of the order. This normally 
takes a few seconds,  
Step 5: Product delivery  
The product will be delivered to the address given earlier in 
customer registration. Online credit card processing is the 
foundation of e-commerce 
   
3-4  Online Payment Transaction  
Online transaction has really brought payment easier than ever. 
Now, wherever you are in the world, you can get your payments 
processed. The process works, in 8 simple steps: 
 

Fig. 3: The whole process of the payment [30] 

 
 

Fig.   4: Credit Card Processing Workflow [29] 
 

1- The process begins with a customer as in fig (4 ) box 1 
who wants a purchase of a certain product. Most of the 
time, many online business and product sellers, already 
have a software application which shows all the 
products or servicing they are rendering. The customer 

just needs to navigate and click the product of his 
choice.  

2-  
T
h
e
 
c
u
s
t
o
m
er is online, typically looking at an HTML form. This 
form collects the customer's credit card information and 
sends it to the server for processing. The user fills out 
the form and then clicks Submit. 

 
 
 
 
 
 
 
 
 
 
 
 
                  Fig.   3-1: Entering Customer Information 
                              

3- The server receives the information POSTed in the form 
the user submitted. The server then sends the 
information to code that resides on the server for 
processing. 

4- The processing code receives the information from the 
Web server and validates the data entered by the user. If 
the data is valid, the code formats the data into a format 
that the gateway can understand. The code then sends 
the formatted data to the gateway. In effect, the code is 
asking the gateway whether the credit card is a good 
card and whether it can do the transaction. 

 
 
 
 
 
 
 
 
 
 
 
 
 
                         Fig.   3-2: Validation Process 
 

5- The gateway validates the card, and checks the amount 
weather is available or not in the users account. If the 
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card is good and the funds are available, the gateway 
sends an approved message back to the code (box 3); if 
not, the gateway sends a declined message back to the 
code. For providing this service, the gateway charges 
the merchant money.  

6- Then at the gateway the transactions are batched 
through to the clearinghouse which is a financial 
institution stands between two clearing firms Box 5. 
The clearinghouses receive transactions from all the 
gateways, and transfer the monies from bank to bank.                                                                                                                                                      

                        
Fig.   3-3: batching the transactions 

7- As the clearinghouses batch the transactions they 
receive, they transfer money from the customer's bank 
(6.1) to the merchant's bank (6.2). 

                                                     
Fig.  3-4: Transfer the money from customer’s account to 

merchant’s  account 
8- The merchant's bank receives the transactions from a 

clearinghouse and then transfers the appropriate amount 
of money for the customer transaction (started in box 1) 
into the Merchant's Card Not Present merchant account 
(7). For providing the Merchant account, the bank will 
charge various fees. Different banks have very different 
fee structures; contact your bank for details on Card Not 
Present merchant account costs.                                                                 

 
 
 
 
 
 
                  
 
 
 

 
 
 

Fig.   3-5: Confirming the Successful purchasing Process 
 

The customer will receive a receipt for the purchase items by 
email confirming that the payment went through and the 
transaction is successfully done.  
 

IV.  CONCLUSION AND FUTURE WORK 
      3D virtual environment online present a three-dimensional 
user interface that are specialized to navigate and manipulates 
physical objects inside the virtual world. So that will make the 
customers think they are physically there. This technology offers 
the ability to simulate in the real word environments and gives 
the customer a flexibility to engage with the activities that are 
closer to experiencing the products and services. This technique 
is a new attractive environment led to enhance customer’s 
beliefs, attitudes, and behaviors toward the products and provide 
the user with convenience and entertainment. This environment 
show great potential for enhancing e-commerce systems and 
provide customers information about a product and real shopping 
environment. 
      Concerning the future work, this research will continue to 
expand the idea of 3D virtual environment as applications on an 
Android cell phone. 
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Abstract- The main objective of this study is to provide readers 
an overview to the potential use of coir fibres in various forms 
and methods in civil engineering applications. The paper is based 
on the comprehensive review on the applications of coir fibres in 
different media and forms such as used for insulation, as 
reinforcement member in concrete, to provide reinforcement to 
soil mass in embankments and foundations, in casting light 
weight cement boards for soundproof walls, cement blocks, etc. 
As we all know coir fibres are available in abundance in tropical 
regions as well as in cities of religious importance, we can lay 
emphasis on high usage of coir fibre in civil engineering. Further 
potential uses of such a valuable waste can be thought upon. 
 
Index Terms- Coir fibres, Thermal and Sound Insulation, Fibre 
reinforcement, Stabilization, Composite concrete, Cement 
boards, Composite blocks. 
 

I. INTRODUCTION 
oir fibre is a natural fibre which is obtained from the husk of 
coconut. It is the fibrous material found between the hard, 

internal shell and the outer coat of coconut. The word coir is 
obtained from tamil word “kayiru” and its scientific name is 
“cocoas”. 
 

 
 
        The individual cellular structure is narrow and hollow, with 
thick walls of cellulose. It is pale in colour at immature stage but 
with age becomes hardened and yellow with deposition of lignin 
layer. Each cell is about 1mm long with diameter 10-20 µm. 
Generally length of fibre is found between 10 to 30 cm.  
        Coconut coir has about 48% of lignin which adds strength 
and elasticity to the cellulose based fibre walls. Since lignin 
resists bio-degradation, high lignin content also imparts longevity 
to outdoor applications. Coir fibre nearly takes more than 20 
years to decompose. 
 

II. COIR PRODUCTION 
        Coir production can be briefed at various stages. If 
considered for India only, the statistics can be shown in as table 
below: 
 

Table 1: Annular export of coir from India 
 

Year Quantity 
(tonnes) Value (Rs. in lacs) 

1970-71 52211 1387.34 
1980-81 28610 2544.66 
1990-91 27926 4832.85 
2000-01 67493 31366.22 
2012-13 596500 357900.13 

 
        Major coir producing states/UTs of India are Kerala, Tamil 
Nadu, Andhra Pradesh, Karnataka, Maharashtra, Goa, Odisha, 
Assam, Gujarat, West Bengal, Madhya Pradesh, Jammu & 
Kashmir, Andaman & Nicobar, Lakshadweep, and Pondicherry. 
Out of all these, Kerala alone contributes about 60% of the total 
production. 
 

Fig 1: World coir production for the year 2013 

 
 

III. AVAILABILITY OF COIR IN DIFFERENT FORMS 
        Coir fibres are available in different forms based upon the 
necessity of the market such as for house-hold uses, for 
commercial uses involving light-weight boards for sound-proof 
walls in auditoriums, etc. They can be illustrated as below: 

1. Random distributed coir 
2. Coir ropes 
3. Coir grids/nets 
4. Coir sheets 

C 
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5. Coir mats 
6. Coir cement boards 
7. Coir blocks 

 

IV. PROBLEMS IN PRESENT CONSTRUCTION 
METHODS 

        Due to lack of adequate quality construction material with 
increasing demands and enormous amount of constructions in 
various fields of civil engineering, the desired quality work is not 
achieved. Hence, failure in various ways occurs in construction 
of different fields. These failures can be enlisted as below: 
1. Failure of concrete due to lack of adequate tensile strength 

and flexural strength. 
2. Failure of embankments due to landslides. 
3. To control erosion of the soil surface in any construction 

with top surface as soil. 
4. To overcome the use of costly chemical fibre geo-textiles in 

road sub-grades. 
5. Failure of embankments as well as foundation due to low 

bearing capacity. 
6. To replace existing costly reinforcement material like steel. 
7. Need of a new composite to replace the existing costly and 

inadequate construction material. 
8. Need of alternatives for the costly thermal as well as sound 

insulating building materials. 
9. Need of an alternative to construct paver blocks of low 

costing by reducing the cement content and making it light-
weighted. 

 

V. APPLICATION IN CIVIL ENGINEERING 
1. Coir fibre in thermal insulation: Kerala state coir corporation 

limited manufactures various coir products for thermal 
insulation that are available on site www.coircraft.com; 
products such as coir needle felts-these are pads made by 
interlocking coir fibre through needling; these felts pads can 
be used for low cost acoustic control, air and water filtration, 
thermal insulation and also for soil erosion control; the sizes 
available are 60*40 and 90*45; density of felts is 174 kg/m3 
and heat capacity is 2600 J/kgK which varies for different 
coir based insulation products. 

2. Coir fibre reinforced concrete (CFRC): Coir fibre plays a 
vital role in concrete technology such as various studies 
states that it increases the various strength parameters like 
modulus of elasticity, compressive strength, corresponding 
strain, compressive toughness, splitting tensile strength, 
modulus of rupture, flexural toughness, density faced 
increment as well decrement in comparison to plain 
concrete.  

3. Coir fibre reinforced composites: Interior and exterior walls 
of a 12 year house were constructed in Sao Paulo by a 
combination of binder (lime and gypsum), sand, water and 
coir fibre. BSE, SEM and EDS analysis states that no 
significant degradation was found in coir fibre showing its 
long term durability. 

4. Light weight cement boards (CCB): Generally two types of 
coir boards are available in market namely i. Three layered 
wood-coir-wood board with density ranging 650-800 kg/m3, 
ii. Single homogenous layer coir fibre cement boards with 
density 800-1200 kg/m3; basic properties as construction 
material are water absorption-32%, thickness swelling-4.2%, 
heat conductivity-0.090 W/mK, modulus of rupture-8.3 
kg/cm2; areas of construction application can be stated as 
below: 
 

Board 
dimension 

Density 
(kg/m3) Application 

1” x 2’ x 4’ 800-
1200 

Flooring/External 
walls 

1” x 2’ x 4’ 650 Partitions/Ceilings 

3/8” x 2’ x 3’ 650-
800 Roofing 

3/8” x 2’ x 4’ 800 Furniture 
components 

 
5. Coir induced soil cement blocks: Inclusion of coir fibre in 

soil cement blocks resulted in high decrease in thermal 
conductivity as well as reduced weight by nearly 10% 
showing its worthiness.  

6. Soil stabilisation in sub-grade: Coir fibre in randomly 
distributed manner has been used in various road 
constructions in Kerala, Karnataka, Tamil Nadu, and various 
other states. The major benefit of using coir is that it holds 
the soil mass resulting in significant increase in CBR value 
and shear strength. 

7. Soil reinforcement below footings: Coir fibre grids as well 
as randomly distributed fibre have been used below footings 
to reduce the settlement of foundation footings. 

8. Composite foam panels: Coir fibre in randomly distributed 
manner has been used in polyurethane foam panels by 5-
15% to decrease its weight and increase its mechanical 
properties by a considerable note. 

9. Fibre reinforced cement hollow blocks: Cement hollow 
blocks were casted using coir fibre in Papua New Guinea 
which was light in weight considering the requirement of 
earthquake resistive walls by addition of about 3% of coir 
fibre. The overall manufacturing cost also reduced by the 
inclusion of coir fibre. 

 
 
 
 
 
 
 
 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 1, January 2016      359 
ISSN 2250-3153   

www.ijsrp.org 

VI. OVERVIEW IN TABULAR FORM 
An overview on the coir fibre in various roles and forms with illustrations of its practical application can be summarised as below: 
 

Sr.No. Role of coir fibre Form of coir fibre Applications in civil engineering 
1. As reinforcement 

member in concrete. 
In the form of rope and 
random distributed 
manner. 

In casting Coir Fibre Reinforced Concrete 
which provides better tensile strength and 
ductile property. 

2. As reinforcement 
member in highway 
sub-grades. 

In the form of grids, mats 
and random distributed 
manner. 

It is used in reinforcing the sub-grades, the 
results in various research work shows that 
CBR value raises to double the initial CBR 
value.  

3. As reinforcement 
member in footing bed 
(earth mass). 

In the form of grids and 
random distributed 
manner. 

After the use of coir fibre, the soil bearing 
capacity raised by 2 to 3 times the initial 
SBC. 

4. As lightweight and 
sound-proof building 
material. 

Random distributed 
manner. 

In casting light weight hollow cement blocks 
used in building walls, they not only help in 
designing the building seismic resistant but 
also cost effective.  
They are also used in casting Coir based 
Cement Boards (CCB), here the roll of coir 
is to increase the tensile and flexural strength 
of board as well as making it light weighed. 

5. As reinforcement in 
poly-urethane foam as 
well as insulator. 

Random distributed 
manner. 

Coir fibres are useful in casting foams which 
makes it even lighter and heat absorbing 
resulting in a better material for false-
ceilings. 

6. As reinforcement and 
insulator in 
composites. 

Random distributed 
manner. 

In casting the soil-cement blocks which can 
be used in constructing heat resistant walls.  
It has also been used in constructing walls of 
blast furnace slag mixed with coir and 
cement in Sao Paulo. It was found that the 
walls after 12 years of construction remained 
intact and coir fibre properties were 
examined to have only minor difference 
compared to fresh coir fibre. 
Coir has been used in constructing FFRP-
CFRC composite column member which has 
more axial and flexural strength compared to 
plain concrete column and brittle nature of 
column was eliminated. 

 

VII. CONCLUSIVE REMARKS 
1. From the study of above research papers and the 

overview stated in tabular manner one can easily justify 
the efficient serviceability of coir fibre in various civil 
engineering domains. 

2. One can think of its future scope in varied civil 
engineering domains such as environment, geo-
environment and structures. 

3. In environment field one can adopt coir fibre in the role 
of filter material in embankments and in drying bed to 
avoid contamination sludge water. 

4. One may also think of the possibility of casting a 
composite involving coir which has the potential to 
replace reinforced concrete structures.  
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Abstract- The US health care industry has undergone 
considerable consolidation, with mergers and acquisitions 
happening amongst health insurers, pharmaceutical companies 
and hospitals. Although there have been mergers in the 
pharmaceutical and insurance sectors, this paper will focus only 
on the impact that hospital mergers have had. With the trend all 
but continuing, various arguments for and against hospital 
mergers have been propounded, with different points of view on 
the net effects that hospital mergers have had. The main concerns 
of both sides is the impact that hospital mergers have had on 
price, quality of patient care and hospital efficiency. In this 
article, we find that the impact of hospital mergers on these 
indices has been mixed as there is no predictable effect that 
hospital mergers will definitely have. Indeed, it appears that the 
impact of a hospital merger is specific to the degree of hospital 
consolidation in the region where the hospitals operate, the 
market share of each partner to the merger, and how good they 
are in terms of quality of care prior to the merger. 
 
Index Terms- Hospital Mergers, Hospital Consolidation, Health 
Quality, Price, Hospital Efficiency 
 

I. INTRODUCTION 
he health care landscape in the United States has undergone 
tremendous changes in the past two decades, notable of 

which is the continued trend of health systems acquiring other 
systems (horizontal integration) or buying up independent 
physician groups that are then folded into the existing network 
(vertical integration). In this paper, a merger is defined as when 

two previously separate health institutions come together to 
operate under one license, and an acquisition is said to have 
happened when a hospital transfers ownership to a separate 
hospital but retains its license [1].  
        In 1995, only about 51% of private, acute care hospitals 
were part of a health system, but by 2000, this number had 
increased by 7 percentage points to 57% (non-public, acute care, 
general hospitals only) [2].  Since 1995, the number of hospitals 
that are not part of a health system (i.e. standalone facilities) has 
gradually decreased [1], the most significant decrease seems to 
be occurring amongst private for-profit and nonprofit hospitals, 
rather than government-owned hospitals.  
        As figure 1 below shows, the number of mergers reached a 
high of 249 in 2006, but promptly declined to a low of 78 and 80 
in 2008 and 2009 respectively, most likely due to the financial 
crisis during that period. However, as the economy strengthened, 
the number of mergers once again picked up. In year 2012, as the 
provisions of the Affordable Care Act kicked in, the number of 
mergers also increased. The number of hospitals undergoing a 
merger increased by 58% from a 2011 value of 156 to 247 in 
2012.  
        In 2013, instances of joint ventures, mergers and 
acquisitions amongst hospitals in the U.S. was 98, this number 
had decreased only slightly to 95 by 2014 [3].  In the same 
period, deal volume for the health care services sector rose 18%, 
from 637 transactions in 2013 to 752 in 2014. The dollar value of 
those deals grew 17%, to $62 billion, from the 2013 value of 
$52.7 billion [4]. 
 

 
Source: American Hospital Association (AHA) TrendWatch Chart book, 2013 
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II. METHODOLOGY 
        Data from the American Hospital Association announcing 
hospital mergers and acquisitions was analyzed to generate 
insights. In addition, a review of government publications, 
journal articles, news reports, and other industry publications was 
conducted to determine the impact that hospital mergers have 
had on the three indices of concern – the prices that patients pay 
before and after a hospital merger, the quality of care that 
patients receive, and performance of the merged entity in terms 
of efficiency.  
 

III. DISCUSSION 
4.1 Reasons for hospitals mergers 
        Better coordination of patient care: One reason hospitals 
have advanced for mergers is the ability to better coordinate 
patient care across a variety of clinical settings. They want to be 
able to provide everything from flu shots to complex surgeries 
under the umbrella of the same medical establishment. Patients 
want care that is convenient, comprehensive and more 
coordinated, undergoing a Merger or acquisition enables 
hospitals to provide better managed and durable service across 
the continuum of care for patients rather than episodic care. 
Managed care significantly increased market concentration for 
hospitals [5], and hospitals consolidated to take advantage of 
provider networks and achieve economies of scale [6].  In 
addition, it provides a lifeline for health facilities that are in 
financial straits or in need of investments, thereby helping them 
to stay open and keep on providing care in the communities that 
they serve [7]. 
        Increased negotiating power with health insurance 
companies: As health insurance companies have merged, their 
ability to determine prices and reimbursement for procedures and 
the general care that patients receive has increased. This power is 
more pronounced in regions where health insurance companies 
have little competition. Small independent hospitals are not able 
to negotiate effectively with payers, and in order to counter this, 
many hospitals come together via a merger to increase their 
bargaining power, market share, and negotiate better 
reimbursement rates with health insurance companies [8]. 
        Shift of procedures from inpatient to outpatient: A 
persistent trend of decreasing inpatient admissions, coupled with 
a rise in outpatient visits made possible by changes in 
reimbursement rules and new technologies that make it possible 
to carry out procedures and tests in an outpatient setting is 
changing the way hospitals function. Health systems are 
responding to this change by re-organizing and seeking 
partnerships that will enable them take advantage of this trend, 
merging with another hospital that has a strong outpatient 
footprint is one way of doing this. 
4.2 Impact of Mergers on Price, Quality and Efficiency 
        Prices: The impact of hospital mergers on prices has been 
mixed, with a number of studies showing an overall decrease in 
the price paid at hospitals and others showing a slowing down in 
price growth. Overall, it appears that hospital consolidation 
results in higher prices. The effect is more pronounced in already 
consolidated regions. When hospitals undergo a merger in 

markets with a high degree of concentration, the increase in price 
can be more than 20% [9]. One study found that a hospital that 
charged patients admitted for irregular heartbeat $25,361 in 2011 
charged them $53,597 a year later after the hospital was 
acquired—more than double the price for the same care [10]. 
Post integration, physician prices increase by 14% on average 
with a quarter of the increase due to exploring payment rules. 
[11]. Whether they are designated as for-profit or not, large 
systems are in a better position to negotiate with health insurance 
companies for larger reimbursements. The health insurance 
companies in turn may raise patient premiums and co-pays [12]. 
There is also some evidence that mergers have helped to control 
prices and the cost of health care. In spite of increased hospital 
mergers, growth in hospital price has slowed from 2.2% in 2013 
to 1.4% in 2014, which is the slowest rate in the past 16 years. In 
the same period, prices for home health care decreased by 0.4% 
while physician prices increased by only 0.2% [13]. It is 
estimated that as much as 55% of the reduction in hospital 
spending is contributed to in part by increased hospital efficiency 
and cost sharing [14]. 
        Quality: There is no universal agreement on the quality 
metrics that should be followed to assess whether a merger has 
improved the quality of care that patients receive. Regardless, the 
evidence of hospital mergers on quality of patient care is mixed. 
“Put differently, empirical literature does not support the 
argument that hospital mergers always, or even generally, 
improve quality” [15]. One reason for this is that hospital 
consolidation has placed more emphasis on having greater 
bargaining power to negotiate with health insurance companies, 
with not enough attention paid to integrating the hospitals after 
the merger [9]. Without integration, opportunities for increasing 
quality in the merged entity is lost, and this may lead to a 
decrease in quality. Generally, hospital mergers have tended to 
decrease rather than increase the quality of care. Some also 
believe that quality tends to be higher when hospitals compete 
not just only on price, but also on the overall quality of care in 
order to attract patients [16]. 
        Efficiency: One argument for hospital consolidation is that 
health systems are able to improve efficiency by hiring better 
qualified staff, investing in IT infrastructure, improving access to 
capital, improving hospital operations and coordinating care [17]. 
This points to the economies of scale that having shared 
resources, protocols and processes can bring to merged hospital 
systems. Theoretically, in the long run this should plug loopholes 
for wastage and improve hospital performance. However, this is 
not always the case. If the merged hospitals are poorly integrated, 
or processes are not put in place to plug wastages, the exact 
opposite will happen as duplication will occur, and valuable 
resources and employee time that could have been spent on other 
things are wasted on fixing errors, leading to inefficiencies in the 
system. 
 

IV. CONCLUSION 
        In conclusion, it appears that the net effects of a merger 
between two hospitals are specific to the merging entities, taking 
into consideration factors such as the degree of consolidation in 
that particular region, the market share of the merging hospitals, 
and the prior records of efficiency, price and quality of the 
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hospitals merging. Data on quality of care and prices for 
procedures at various hospitals are not readily made available to 
the public. With the increasing consumerization of healthcare, 
patients will need these data to compare the service they receive 
from different hospitals. Such data should therefore be 
increasingly made more accessible to the public. 
        Also, hospitals that undergo a merger should also place an 
emphasis on integrating the merged entities in order to enhance 
quality, and gain economies of scale that may lead to lower 
prices. Without a merger, quality of patient care can be improved 
by early and better triaging of patients to the most  appropriate 
physicians for care, increased interoperability of electronic health 
records and better commitment to transparency of quality and 
costs amongst hospitals [18]. 
        With the push towards value-based models of delivery, 
more work needs to be done to determine the factors that enable 
one merger to benefit patients in terms of price, quality and 
efficiency of care delivery, and another one to under-deliver on 
these indices. 
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Abstract- Health Care is both a science and an art. While the 

science of caring for patients is taught through a structured 

curriculum, practical sessions, and direct practice, the art such as 

communicating effectively with patients and other health 

professionals is often assumed. It usually falls to the innate 

capability of healthcare providers, with the assumption such 

skills will improve over time. Communicating effectively in a 

clinical environment improves the quality of care that patients 

receive, this article outlines some effective strategies for 

managing daily communication with patients. 

 

Index Terms- Effective Communication, Clinical 

Communication, Health Outcomes, Patient Satisfaction 

 

I. INTRODUCTION 

ommunicating effectively with patients is a core skill that 

providers of care should have. It is critical not only to 

convey information, or drive changes in patient behavior, at the 

systems level sustained and effective communication is very 

important to making positive changes [1].  

        Communication can be defined as the transmission of ideas, 

feelings, and actions from one individual to another through a 

medium. The modes of communication are divided into two main 

categories; written and oral/verbal communication. Opportunities 

for communicating in a clinical environment can be horizontal or 

vertical. Horizontal communication is when providers of care, be 

they nurses, dieticians, doctors and any one responsible for 

delivering care to the patient share information with one another. 

Examples are when requesting for a procedure, referring a 

patient, and communicating decisions about the proposed line of 

care. Vertical communication involves communicating directly 

with patients or patient families. Opportunities for this form of 

communication arise for example when taking history from a 

patient, explaining the investigations that need to be done, 

explaining a diagnosis or outlining treatment options. Unlike the 

early years of clinical care, technology has significantly 

improved where communication occurs amongst providers or 

between providers and patients. Nowadays, it is common for 

some clinical communication to occur via email, phone or video 

conferencing.  The same rules guiding communicating 

effectively when face to face also largely apply when 

information is transmitted through an electronic medium.  

        Although it is rarely thought of in that sense, 

communication is also a way for patients to assess the knowledge 

and competence of providers of care, especially during physical 

interactions [2]. The way a provider communicates can be a 

yardstick that the patient uses to judge how competent he or she 

thinks the care provider is, and will go a long way in gaining 

their confidence and making them comfortable enough to 

volunteer information or ask questions that are top of mind for 

them. In this regard, healthcare providers should not neglect the 

nonverbal signals- such as eye contact, smiling, maintaining a 

professional and warm posture, and using meaningful hand 

movements – that they project at the expense of verbal 

communication.  

 

II. COMMUNICATION STRATEGIES 

        Firstly, understanding the audience for which the 

communication is intended is important as this should determine 

the style, language, and sometimes content of what is being 

communicated. Certain patient demographic differences may 

influence expectations about communication and their perception 

of what is being communicated. Being aware of this and the 

dynamics surrounding the patient and/or family will help to make 

conversations fluid and tailored. Also, certain hospital workers 

can better connect with particular patients, either because they 

have similar background as the patient, they have dealt with 

similar patient situations in the past, or they themselves have had 

to personally deal with the situation currently facing the patient 

[3]. Where appropriate, their help should be solicited. 

        Secondly, communication should be carried out in a 

systematic and structured way. When conveying information, the 

main ideas should be communicated first, followed by supporting 

facts or opinion. Critical information should be conveyed slowly 

and deliberately, and when presenting a list itemizing them aids 

recall. Keeping the conversation structured and simple will 

improve clarity and comprehension as well as limit emotional 

distress in the often high stress environment where patients 

receive care [4]. 

        Lastly, evaluate whether communication has achieved its 

intended purpose by checking for understanding from the patient. 

Watch for nonverbal clues such as facial expressions and body 

posture, listen actively, answer their questions, and asking 

probing questions to get to the root of their concerns.  This 

reinforces the message being passed across and gives the health 

care provider another opportunity to clarify points that may not 

have been clear. 

 

III. CONCLUSION 

        Communicating effectively with patients improves patient 

satisfaction, in addition to helping the healthcare provider 

promote patient adherence to treatment, and diagnosis of patient 

condition while reducing malpractice risk [5]. It is therefore 
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important that adequate training be made available to healthcare 

professionals to aid their understanding of the core principles for 

communicating effectively and provide opportunities for them to 

practice effective communication skills. It is an art form that can 

be taught and improved upon, regardless of the current skill level 

of the participants. Asides from the obvious reason of improving 

clinical diagnosis and treatment of patient conditions, it helps to 

improve the overall quality and satisfaction that patients derive 

when they access health care. 
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Abstract- As a result of urbanization and industrialization, the 
world started facing some environmental complications such as 
urban heat island which can raises air temperature to about 2-5% 
in a city or more, noise and air pollution, storm water run-off, 
ultra violet radiation etc. But the introduction of green roof in our 
modern buildings after a series of researches in late 20th century 
especially in Germany and other European countries tend to 
minimize these environmental complications to a reasonable 
level. Therefore this paper is going to discuss about green 
roofing in buildings with reference to its history, types, 
application, and its benefits on the environment. Furthermore, 
some case studies of both intensive and extensive green roof 
were selected randomly from some buildings and which were 
compared, discussed, conclusion and recommendations were 
drawn from the case studies.  
 

Index Terms- Green roof, Sedum specifies, Perennials plants, 
Sustainability, Economic and environmental benefits, 
Urbanization, Industrialization, Thermal comfort, Urban centers, 
Energy efficient. 
 

I. INTRODUCTION 
reen roof has been in existence for over 3000 years, the 
earliest green roofs were seen to be as form of a turf roof. 

The turf roof contains growth of grasses and plants roots and this 
kind of roof is still in existence in Norway and Iceland. In warm 
climatic region green roof was first identified as roof garden 
which was seen in the ruins of Pompeii after the volcanic 
eruption of Vesuvius Mountain in AD 79. Green roof was also 
seen in the famous Hanging Garden of Babylon which was 
constructed around 500 B.C. During Middle Ages green roof was 
also found in Guinigi Tower, Lucca, Italy (Stater, 2008). 

 

  
 

Figure1: Turf Roof (Magnusson 1987)      Figure2: Farm house with Turf Roof (Nancy Marie Brown 2001) 
 
         Modern green roof emanated from Germany and 
Switzerland in 1960s after a lot of researches were taken place 
about terraced green roof technologies. A German researcher 
Reinhard Bornkamm published his works in 1961 on green roof 
which really helped on understanding green roof more. In 1961 
Geno Haus was also built and it was functional until 1990 
(Metropolis Magazine). In 1970 other important researches were 
also taken place on green roof especially on its components like, 
root repelling agents, water proofing membrane growing media, 
drainage etc. Some of these researchers were Gerda  Gollwitzer 
and Werner Wirsing. In 1980 green roof market gained so much 
acceptance with annual growth of 15% to 20%. In 1989 about 1 
million square meters of green roof were used in Germany and 
by 1996 that number rose to 10 million square meters. This 
success was achieved as a result of help and encouragement from 
the German Government which it contributes 35 to 40 Deutsh 
Marks per square meter of roof. Such kind of gesture was copied 

in other European countries with some of their large cities and 
urban areas incorporating roof and vertical greening in their 
planning regulations and these gave birth to a new green roof 
industry for supplying plants and materials, installers and 
maintenance crew and green roof professionals. In countries like 
Germany, France, Austria, Norway, Switzerland and other 
European countries green roofs have been accepted widely in 
their construction industries and urban landscape (Peck et al, 
1991). 
         Countries like Germany, Switzerland and Scandinavia have 
the highest contribution on Europe’s earlier green roof researches 
and they were not written in English (Dvorak, 2010, Koehler, 
2007, Mentens et al., 2006). Furthermore, Dvorak (2010) stated 
that the wide experience about green roof led to improvement of 
guiding principle based on academic research, product 
improvement and field research. These guiding principles were 
developed by research group called FLL meaning 
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Forschungsgesellschaft Landschaftsentwicklung Landschaftsbau 
in Deutsch while English meaning the German Landscape 
Research, Development and Construction Society and are used 
for green roof design, conditions, maintenance and analysis. The 
FLL started developing the guiding principles in 1975 and were 
published in Deutsch in 1982 while in English in 2002. 
         Green roof in our present world is not only common in 
Germany which about 14% of their flat roofs are green roofs but 
it’s also common in United State of America Before the 
urbanization and other human advancements vegetation and soil 
were used to control storm water and solar energy efficiently but 
presently green roofs serves as one of the effective methods of 
controlling storm water and solar energy (Getter, 2006). 
         United State of America also developed their own green 
roof guiding principles which are different from the FLL in 
Germany, and the guiding principles were developed by the 
Association of Standards and Testing Materials (ASTM) to serve 
as a guide green roof plant selection, maintenance, and 
requirement for structural load and green roof layers (Dvorak, 
2010). 

         Recently other researches are ongoing in North America 
about green roof which the findings will also be added to their 
green roof standards (Magill et al., 2011). 
 

II. DEFINITION OF SOME TERMS 
Green Roof 
         Green roof can the defined as a roof that contains plant or 
vegetation and it may be fully or partially covered on the roof 
and it’s an addition on a normal concrete decked roof (Dvorak, 
2010). Green roof has several layers The top layer is the 
vegetation stratum, followed by growing medium or soil layer, 
irrigation layer, filter fabric layer, drainage layer, waterproofing 
membrane layer, and then the roof deck (Dunnet & Kinngsbury, 
2004, Ouldboukhitine et al, 2011). 
         Green roofs cost more than the normal traditional roof but 
it has its own advantages and benefits on the long run which will 
counter the initial cost of installation (Dunnet & Kingsbury, 
2004). 

 
Figure3: Layers of Green roof (www.greenroofs.org) 

 
 
         Green roof has two modes of arranging the layers and these 
are: The built-up system are arranged in layers and they are been 
put together layer by layer and this can be seen in figure 3 above. 
The Modular system is quite different from the built-up system 

where as in the modular system, the growing media or soil, filter 
cloth, drainage layer are transportable or arranged around the 
roof like a floor-covering or grid pattern. This can be seen in 
figure 4 below 
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Figure 4: Modular method arranging green roof (www.greenroofs.org)
 
Types of Green Roof 
         Acoording to Mentenser et al. (2006) depth of green roof 
substrate layer defines green roof into two types which are the 
intensive and extensive green roof. 
Intensive Green Roof 
         Intensive green roof is the type of green roof that contains 
different types of vegetation starting from grasses, shrubs to 
small trees. It’s often roof garden and it may also include 
walkways, benches, tables, and fountain on the roof. The 
intensive green roof has a depth greater than 150mm. This type 
of green roof has a heavy weight and required high maintenance 
(Magill et al., 2011). The slope of an extensive green roof is less 

than 100 (Kolb and Schwarz, 1999, Krupka, 1992) Intensive 
green roof can weigh from 171 – 391kg/m2 (Breuning, 2015) 
Extensive Green Roof 
         The extensive green roof is simpler compare to intensive 
green roof because it’s lightweight and requires low-maintenance 
and drought resistant plants usually sedum species are used. It 
also has thickness of less150 mm. According to Breuning (2015) 
extensive green roof can weigh from 73kg/m2 to 122 kg/m2. 
Looking at extensive green roof from  sustanable point of view 
it’s considered to be more important because it has low weight 
and can be used in more rooftops compare to the intensive type 
(Benvenuti, 2010).  When elements of both extensive and 
intensive green roof are found in green roof it’s considered to be 
semi intensive green roof (Ampim, 2010). 

 
Fig 5: Extensive green roof (Breuning, 2015) 

 
Benefits of Green Roof 
         Green roof is known to be used widely in our world today 
because of its lot of benefits to our environment and some of 
them can be illustrated in the picture below 
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Figure 6: Benefits of Green roof (Stater, 2008) 

 
         According  Stater (2008) some of the benefits of green roof  
can be urban heat island control in the urban centers, provides 
thermal Insulation to the building, provides thermal comfort to 
the buildings both in winter and summer seasons, serves as a 
biodiversity for plants and animal, serves as noise and air 
pollution barrier through absorption of noise pollution from 
heavy machineries or aero plane in cities and it also absorbs toxic 

air been emitted to the environment, provides an aesthetically 
pleasing environment, protection from ultra violet radiation being 
emitted by the sun, improving the lifespan of the roof and 
buildings, control of storm water run-off. Vanvert et al, (2005) 
also stated that green roof can reduce storm water run-off by 
50%-60% and sometimes it can fully stop storm water run-off. 
Case study 1(Empire State Building 30th Floor West) 
 

   
a       b 

Figure 7:  a showing sedum species, b showing layers of the green roof. (www.greenroofs.com) 
 
         The 30th Floor West Green Roof is located in Empire state 
building, New York City, USA. It’s an extensive green roof of 
112 square metre, a slope of 1o and its light in weight. It was 
designed by Xero Floor America, LLC and it was built in 2013. 
The plants grown are sedum species of succulent leaves together 
with ferns and moss species. The plants were grown on a mat off 

the site and were brought to the site for installation. This green 
roof is only accessible for maintenance. 
         Furthermore the Empire State building has other green 
roofs in the 21st floor and 25th floor with sizes of 321 square 
metre and 93 square metre respectively. The use of green roofs in 
Empire State Building helped in reducing it energy consumption 
and as a result of that the building is acknowledged with Energy 
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Star rating of 80 by Energy Star Program and it’s also considered 
as one of the top 20% energy efficient buildings in the Program. 
Also the Empire State building is also been acknowledged with 
LEED-ED Gold recognition by USA Green Building Council. 

 
Case Study 2 (Hewlett Packard Building 4A Green Roof) 
 

   
a       b 

Figure 8: a and b, showing green roof plants and paving (www.greenroofs.com) 
 
         The Hewlett Packard Building 4A green Roof is located at 
Palo alto California, USA and it was designed by Royston 
Hanamoto, Alley and Abey. It was built in 2011, and it has a size 
of 1747 square metre and a slope of 1o. The roof consist of green 
area and paved walkways. The green area consist of sedum plant 
species mixed with some perennial plants and three combinations 
were used. Sun & Shade combined with Fragaria chiloensis and 

Stipa tenuissima, Color Max combined with Escholzia 
californica Maritima and Achillea millefolium Paprika, All 
seasons combined with Thymus serphyllum Coccineum. This 
green roof is private and accessible.    
 
Case Study 3 (Headquarter Honda Green Roof) 
 

 

   
a       b 

Figure 9:  a showing top green roof and PV panels, b showing sedum and perennial plants (www.greenroofs.com) 
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         The Headquarter Honda is located in Florida, USA and it’s 
a commercial building. The building tend to be highly 
sustainable because it incorporate green roof and PV solar 
Panels. The green roof was completed in 2010 and it has 557 
square meter of extensive green roof and a slope of 1.5o. It also 
has solar system of 126kw. As a result of harsh weather in 
Florida during winter, the vegetation were nursed offsite and 
were installed in mid-March. This green roof was laid in a 
modular system of arrangement with 488 square metre of 
vegetation like Muhlly grass, Gaillardia, Sunshine Mimosa, 

Black-eyed Susan, Purple love grass, and Frogs fruit. It also 
contains 130 square meter of Pavers. Irrigation of the green roof 
is made through drip irrigation system and is sourced from a 
massive underground Cistern. 
         Integration of Solar PV panels and Green roof was used in 
the Headquarter Honda in order to maximize the advantages that 
comes with eco-friendly materials and this building is said to be 
considered as a LEED Platinum project. 
 
Case Study (Casa Vallarta Green Roof) 

 

   
a       b 

Figure 10: a showing top view of green wall and green roof, showing green roof plants (www.greenroofs.com) 
 
         Casa Vallarta Green Roof is a green roof on top of single 
family residential building. The building is located near Pacific 
Ocean in Puerto Vallarta Jalisco, Mexico. The building is highly 
eco-friendly thus it contains both green roof and green wall. The 
green roof and green wall was designed by Cynthia Villalba and 
completed in 2012. It’s an intensive type of green roof with size 
of about 711 square metre. It also has a slope of 10.  The green 
wall is situated at different levels on the north-east façade and it 
has a size of 287 square meter. 
         In the green roof tall trees and grasses were planted and the 
designer took the advantage of the site being close to an ocean so 
tried to have some kind of movement reflecting on his design 
through the use of curves in the landscape tracing pattern. The 
designer also tried to add beauty to the green roof by use of 
harmonic colors and these can all be seen in figure 10 above. 
More than 19619 plants ranging from grasses, agaves and 
perennials were planted on the green roof while short grasses and 
ferns were planted on the green wall. 
         The storm water and irrigated water on this green are being 
captured and recycled and used for further irrigation their by 
saving cost. The incorporation of green roof and green wall in 
this building tend to provide high insulation from heat there by 
reducing the cost of air conditioning.  
 
 
 

 

III. DISCUSSION  
 
 Empire 

State 
Building 
30th Floor 
West 
Green 
Roof 

Hewlett 
Packard 
Building 4A 
Green Roof 

Headquarter 
Honda 
Green Roof 

Casa 
Vallarta 
Green roof 

Location Manhattans 
New York, 
USA 

California 
USA 

Clermont 
Florida, 
USA 

Puerto 
Vallarta 
Jalisco, 
Mexico 

Plants Sedum 
species  

Sedum 
species and 
perennials 

Grasses and 
Sedum 
species and 
perennials 

grasses, 
agaves, 
and 
perennials 

Green roof  
type 

Extensive Extensive Extensive Intensive 

Size 112 square 
metre 

1747 square 
metre 

557 square 
metre 

711 square 
metre 

Climatic 
Region 

Humid 
Continental 

Mediterranean 
Like 

Subtropical Subtropical 

Slope 1% 1% 1.5% 1% 
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Other 
Sustainable 
Materials 

  Solar PV 
panels 

Green wall 

 
         In Case Study 1 (Empire State Building 30th Floor West 
Green Roof) the green roof is simpler which was characterized 
by the use of suitable Sedum species mainly succulents there by 
defining the green roof as an extensive type. Those Succulent 
sedum species were used in this case study because they are 
adaptable to the weather in New York, they are drought tolerant 
and store water in their leaves there by making it easy to 
maintain. This green roof is only accessible when it comes 
maintenance therefore its main purpose is to provide 
environmental benefits and that’s also a reason why Extensive 
green roof was chosen. The Green roof helped in reducing the 
energy consumption of the building which helped the building to 
gain an award for Sustainable buildings. 
         In Case study 2 (Hewlett Packard Building 4A Green Roof) 
the green roof is an extensive green roof but it can also be refer 
to semi-extensive because it contains both features of extensive 
and intensive green roof. The green roof contain sedum species 
and perennials, and it’s a bit complex than in case study 1 
(Empire State Building 30th) because three separate mixtures 
sedum species and perennials were used. Thus the present of 
perennials in this case study makes maintenance very frequent 
because they require it adequately for them to survive unlike 
sedum plants. The use of these plants in this case study made it 
possible for the green roof to serve as roof garden and also to 
provide other benefits like cost efficiency in the long run, energy 
saving, thermal comfort in both winter and summer etc. 
         Case study 3 (Headquarter Honda Green Roof) is also an 
extensive green roof but it can also be called a semi extensive 
green roof because it also contains perennial plants apart from 
sedum species.  It’s similar to case study 2 (Hewlett Packard 
Building 4A Green Roof) but here it also has a PV solar panels at 
the other part of the roof. The solar panels serves as an 
alternative source of electricity to the building and it provides 
cost efficiency to the building at the long run. This green roof 
also requires adequate maintenance because of the use of 
perennial plants. The selection of the sedum specifies and 
perennials was made in order to maximize both the 
environmental and economic benefits that comes with green 
roofing and also to serve as a roof garden. 
         Case study 4 (Casa Vallarta Green roof) is an intensive 
green roof, it contains grasses, agaves and perennials. It’s more 
complex than the remaining case studies because the selection of 
plants. Here the use of the perennials and agaves added another 
purpose to the green roof other than to mitigate some urban 
centers problems but also it can serve as a garden where people 
can go and enjoy the natural environment. In this case study also 
there are green walls on some facades of the buildings which can 
provide thermal insulation to the building. High maintenance and 
care is required here because of high density and different 
varieties of plants. 
 

IV. CONCLUSION AND RECOMMENDATIONS 
         In the past use of green roof was not emphasized because 
things were simpler. It was mostly used for aesthetics, or serves 

as a roof cover to buildings due of lack of sophisticated building 
materials, but as cities grow and man advanced technologically 
through industrialization and urbanization, and these 
industrialization and urbanization tend to affect the natural 
environments with side effects which causes discomfort to man 
and other living organisms in the world, therefore the need for 
sustainable environment arose which green roof tend to be the 
one of the key solutions which will help to reduce these side 
effect to a reasonable percentages. 
         It’s been seen that green roof can be mainly of two types 
which are intensive and extensive and when the features of both 
are combined together in one roof it’s called semi extensive. 
Both the intensive and extensive green roof can be used to reduce 
the side effects caused by urbanization and industrialization of 
urban areas to a reasonable percentage. The intensive green roof 
can also serves as a roof garden but it requires high maintenance 
because of wide range of plants used in it, but it has been seen in 
this study that most of the times people prefer extensive green 
roof in their buildings to achieve sustainable environment and 
other benefits like urban heat island control, storm water run-off 
control, energy efficiency etc., because it does not require much 
maintenance and irrigation as a result of the use of drought 
tolerant and succulents sedum species. 
         It’s also been seen that green roof installation needs to be 
done by professionals because a lot of considerations needs to be 
taken place for it to survive and thrive, therefore it’s advisable to 
invite professionals when considering going green in your roof. 
Due to the fact that our present world is experiencing a threat of 
climate changes more awareness through seminars and 
conference should be made to the public about green roof in 
other to gain more acceptance. 
         Urban cities can take the advantage of wasted spaces in the 
normal flats roofs of the buildings by making it green roof in 
order to enhance a more sustainable environments.  
         Also green roof is more popular in western world, other 
parts of the world like Africa should try to emulate the western 
world in using green roofs in their buildings and this will be 
achieved through series of researches and government 
interventions.  
         Researches should be carried out more on native plants 
around the world so that the use of green roof can become more 
successful, gain more acceptance and becomes simpler. 
         Government should provide or continue to provide fund or 
assistance to projects on green roofing in urban cities because at 
the long run it saves cost. 
         At last green roofing is an important factor that cannot be 
neglected when trying to achieve sustainable environments 
because of its numerous importance to urban areas and the world 
at large.   
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Abstract- There are many cyber forensic tools available for 
extraction, making copy of original media and for analysis. Tools 
are inherent part of any cyber forensic investigation and they 
must be based on proven methodology and techniques admissible 
under legal procedure.  
        The Sleuth Kit (TSK) is a popular open source cyber 
forensic tool constitutes a library and collection of command line 
tools that allow user to investigate disk images. These command 
line tools are difficult to use and the user have to use each one 
only independently. Output is also not saved for future reference 
and analysis. 
        In this work, a common command line user interface is 
created for command line tools of sleuth kit and automates the 
process. Some other tools for hash calculation are also 
incorporated in the system to make it more efficient.  
 
Index Terms- Cyber Forensics, Digital Forensics, Computer 
Forensics, Cyber Forensics Tools, Sleuthkit, Open source Cyber 
Forensic tool. 
 

I. INTRODUCTION 
ue to integration of computer and communication 
technology and the fast development of digital technology 

have made significant changes to computer world. Firstly, the 
effectively and efficiently processing capability of computer 
made it most important tool for data processing. With the new 
technology storage capacity is also increased day by day. As a 
result, more and more data is processed and stored in computer 
systems. Secondly, the internet influence is so much in our daily 
life from simple email communication to banking transactions, 
online shopping, surfing, social networking etc. With this 
increase in computer and internet usage, the crime related to 
computers is also increased gradually. To counter these criminal 
activities and also to prove crime in court of law, a new field: 
“Cyber Forensics” came in to existence which incorporates 
procedure, tools and techniques to find the evidence against 
cyber criminals and prove it in court of law.  
        Cyber forensics is defined as “The use of scientifically 
derived and proven methods toward the preservation, collection, 
validation, identification, analysis, interpretation, documentation 
and presentation of digital evidence derived from digital sources 
for the purpose of facilitating or furthering the reconstruction of 
events found to be criminal, or helping to anticipate unauthorized 
actions shown to be disruptive to planned operations [1]”. 
        For cyber forensic investigation cyber forensic tools are 
now used on a daily basis by examiners and analysts within local, 

state and National law enforcement agencies. Right kind of tool 
is in your hand to create a best sculpture, similarly right kind of 
tools are required to properly investigate the case. The 
authenticity and reliability of the gathered evidences rely to great 
extent on the used forensic tools. If used tools are not reliable, 
the result produced by these tools will not be considered reliable 
[2]. 
        In the present work, a CLI for sleuthkit which is a open 
source cyber forensic tool is created and automate the process. 
Some other tools for hash calculation are also incorporated in the 
system to make it more efficient. Guidance and help is provided 
while we are executing these command line tools further output 
just not shown on screen, in addition it saves in a file for further 
analysis. Secondly whole session and steps followed by user as 
cyber forensic expert is also saved. Figure: 1.1 given below helps 
to understand the idea. 
 

 
Figure: 1.1: Higher Level Model of CUI for Sleuthkit 

 
        So, the interface created provides easy execution of 
command line tools, automate the process provide flexibility to 
add new tools other than TSK.  
        This paper is organized in to seven sections: First section 
provides introduction and background information, second 
section discuss, is it fine to use open source tool instead of 
commercial tools. In Third section problem statement is given. 
Fourth section provides proposed Design. Fifth section discusses 
implementation, Sixth section show working and experimental 
results and in Seventh section conclusion and future scope is 
given. 
 

II. OPEN SOURCE VS PROPRIETARY TOOLS 
        In cyber forensics investigation Interpretation, analysis and 
documentation are important steps to find the evidence and to 
prove it in court of law. For analysis of digital devices several 
commercial and open source forensic tools are available. 
Commercial tools are software products provided by different 
organizations. Law enforcement agencies are using these tools 
for cyber forensics. Education institutes which running course in 
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cyber forensics also use these proprietary tools. These 
commercial tools are very expensive and can be purchased on 
license for particular duration. After expiry you again have to 
renew the license. They are easy to use and proper 
documentation and support is available for these commercial 
tools usage. On the other hand open source cyber forensic tools 
are also available which also equally efficient [3] but the 
disadvantage of using an open source tools is lack of support and 
proper documentation. It is also finding difficult to use these 
tools. First, most Open Source Solutions (OSS) framework were 
adopted from system utilities such as disk backup, file system 
detection and system check that were not designed for computer 
forensics usage. Second. Investigator must have high-level 
information about computer architecture which posed serious 
risk for novice or intermediate level investigator. Third, no GUI 
and, output provided by open source tools is text based and 
usually very hard to understand. Fourth in many cases, an expert 
has to use more than one tool to obtain evidence [4].  
        But there are several benefits attached in using open source 
cyber forensic tools: You don’t have to purchase them, No 
license fee is required, and you can use them anywhere i.e. 
outside the licensed lab, for students, educationist and the 
organizations who don’t afford commercial tools, the open 
source tools are the best choice. In [4], author states that despite 
the availability of commercial computer forensics software, most 
computer forensics investigators prefer to use the freely available 
open source solutions (OSS) due to various reasons: OSS freely 
available, OSS can be used to perform preliminary acquisition 
Information gathering while most commercials can only do post 
acquisition information gathering. Further the code is available 
for these open source forensic tools, you can optimize and 
modify them according to your requirement, you can also 
understand the internal working and code and how results are 
produced which is not possible with commercial tools. You 
authenticate them in court of law. Most of these Open Source 
tools in no way are less reliable and effective, when compared 
with the proprietary suits [3].  Open source software continues to 
be one of the most widely used tools in computer forensics [5]. 
         In the scenario to learn, to experiment, to understand 
internal working and code, open source cyber forensic tools are 
the best bet. Open source tools with proper combination also 
provide all features provide by any commercial tool.  
 

III. PROBLEM STATEMENT 
        As it is clear from above discussion that open source tools 
provide a good alternative for computer forensics. The Sleuthkit 
(TSK) is open source cyber forensic software and constitutes a C 
library and collection of command line tools for file and volume 
system forensic analysis [6] 
Following are the main Command Line Tools available in 
Sleuthkit [6]: 

• fsstat: Shows file system details and statistics including 
layout, sizes, and labels. 

• ffind: Finds allocated and unallocated file names that 
point to a given meta data structure. 

• fls: Lists allocated and deleted file names in a directory. 

• icat: Extracts the data units of a file, which is specified 
by its meta data address (instead of the file name). 

• ifind: Finds the meta data structure that has a given file 
name pointing to it or the meta data structure that points 
to a given data unit. 

• ils: Lists the meta data structures and their contents in a 
pipe delimited format. 

• istat: Displays the statistics and details about a given 
meta data structure in an easy to read format. 

• blkcat: Extracts the contents of a given data unit. 
• blkls: Lists the details about data units and can extract 

the unallocated space of the file system. 
• blkstat: Displays the statistics about a given data unit in 

an easy to read format. 
• blkcalc: Calculates where data in the unallocated space 

image (from blkls) exists in the original image. This is 
used when evidence is found in unallocated space. 

• jcat: Display the contents of a specific journal block. 
• jls: List the entries in the file system journal. 
• mmls: Displays the layout of a disk, including the 

unallocated spaces. 
• mmstat: Display details about a volume system 

(typically only the type). 
• mmcat: Extracts the contents of a specific volume to 

STDOUT. 
• img_stat: tool will show the details of the image format 
• img_cat: This tool will show the raw contents of an 

image file. 
• hfind: Uses a binary sort algorithm to lookup hashes in 

the NIST NSRL, Hashkeeper, and custom hash 
databases created by md5sum. 

• mactime: Takes input from the fls and ils tools to create 
a timeline of file activity. 

• sorter: Sorts files based on their file type and performs 
extension checking and hash database lookups. 

• sigfind: Searches for a binary value at a given offset. 
Useful for recovering lost data structures. 

 
        These tools perform some specific function and we can 
execute them independently only. We can also use many 
arguments with these command line tools which make their 
function more specific. So sleuthkit contains rich set of these 
command line tools which are used for disk analysis. 
        The file system tools are used to examine file systems of a 
suspect computer. It works on both Windows and UNIX 
platform. The volume system (media management) tools are used 
to examine the layout of disks and other media. With these tools, 
you can identify where partitions are located and extract them so 
that they can be analyzed with file system analysis tools. When 
performing a complete analysis of a system, we all know that 
command line tools can become tedious to use and you must 
know how to use them [6]. The basic idea behind working of 
sleuthkit command line tools is given below in Figure 3.1: 
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Figure: 3.1: User Interaction Scenario with Sleuthkit 

 
        The user can execute command line tools directly and 
perform disk and volume system analysis.  
 
We observed following problems while using these command 
line tools: 

• Each one can only be executed independently.  
• Lack of help and support while executing these 

command line tools. 
• Output is shown on screen only, not saved for further 

analysis. 
• No case management is available or facility for session 

record while executing these command line tools. 
• Not a common interface available for all command line 

tools to show these are the tools available to use and 
you can select one of them according to your 
requirement at particular time. 

• We can only use command line tools available with 
TSK. 

 
        The problem is that it is difficult to use these command line 
tools directly without any prior knowledge. Secondly you have to 
execute each command line tool independently and also the 
output is shown on terminal only, further what steps you are 
performing in sequence is not recorded or saved for future 
reference and analysis. Here to optimize this direct interaction of 
user with sleuthkit, a command line user interface is created to 
access these command line tools in easy way and automate the 
process. The output is saved for further analysis and whole 
session is also recorded for future reference. You may also 
incorporate new tools also other than TSK in the framework.  
 

IV. PROPOSED DESIGN 
        After considering the points mentioned in problem 
statement, we proposed and develop a common CLI which 
overcome all above limitations and provide us following 
benefits: 

• Commands can be executed in collaboration. 
• While you are executing command, at each step you get 

the help. 
• Output is not only shown on screen but it can also save 

for later analysis. 
• Case Management is available, you can record your 

whole session i.e what commands and what steps you 
follow while doing analysis. 

• Common interface is provided for command line tools. 

• We can also incorporate other tools in to the system and 
use them. 

 
        According to proposed solution, a framework is designed 
that is used to access sleuthkit command line tools through a 
common interface and also add more tools which are not part of 
sleuthkit. This framework is useful in sense as it is simple 
provides help to user at each step while executing the tools and 
automates the process. Secondly the results are saved in different 
files corresponding to each tool executed by user and results can 
be seen later on for analysis and other purposes. One step ahead 
this framework provides case management that is whole session 
records for future reference and documentation. It records what 
steps followed, commands executed and their corresponding 
output for a complete session i.e. until you exit from the system. 
Figure 4.1 shows block diagram of proposed Framework. 
 

V. IMPLEMENTATION 
        For implementation of proposed Command Line Common 
User Interface for Sleuthkit, Shell Programming Language of 
Linux is used. The reason to choose this scripting language is 
that firstly sleuthkit command line tools are meant to execute on 
Linux platform, Secondly it is easy to use and implement shell 
programming, it has vast variety of features and commands of 
Linux further powerful features like pipeline, redirection, regular 
expression and combination of Linux commands can also used 
which makes it unmatchable specifically for purpose like 
computer forensics. Currently implementation of img_stat, mmls, 
mmstat, fsstat, fls command line tools of sleuthkit is available 
and in future all command line tools present in sleuthkit will be 
implemented: 
 

 
 

Figure 4.1: Block Diagram of proposed CLI for SleuthKit 
 
        In addition to these tools, the framework also incorporate 
tools used for Hash Calculation and these tools are not part of 
sleuthkit. We can also calculate SHA-224, SHA-256, SHA-384 
and SHA-512 hash values corresponding to some file or image in 
addition to MD5 and SHA-1. The interface further provides you 
flexibility to add more tools when required. 
        The Interface also provides a very important functionality 
which is necessary from point of view of cyber forensic 
investigation. It provides complete case management which help 
in documentation of case investigation automatically and also in 
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future reference and analysis. For a complete session i.e. from 
invoking of this common interface up to exiting, it records 
everything from steps followed up to commands executed by 
user, all are saved. Separately when the user executes commands 
their output is also saved in different file corresponding to each 
command. It also makes execution of these commands easy for a 
beginner as well as professional by providing help and guidance 
at each step. You can also get complete description of tools and 
their various arguments before using them or while using them. 
So it provides a user friendly environment for users. 
 
Broadly we divide the interface in to five modules: 
        First module (Main Module) is main module 
corresponding to this module a script file main.sh is used and all 
other modules are directly connected to it and it is also 
responsible for start and providing first interface to user. 
        Second module (TSK Library and Tool Access Module) 
is very important; it is used to provide access to user for 
command line tools of sleuthkit through the interface. It provides 
option to choose between available list of tools user want to use 
at particular time. Corresponding to each command line tool 
there is separate script file to access it. For e.g. if the user want to 
use img_stat tool of sleuthkit then corresponding to it script file 
imgstat.sh is available which works in background to help in 
accessing the tool and providing the options which you can use 
with the command. it also responsible for providing help during 
execution in collaboration with Document/Help Module. 
        Third Module (Document/Help Module) is responsible 
for providing documentation and complete description regarding 
tools available for use when required. It also provide help and 
description regarding various arguments/options available with 
command line tools while executing the tool in collaboration 
with corresponding script file of tool. 
        Fourth Module (Session Record Module) is responsible 
for case management. It records complete session and saved it 
for future reference. It also saves output of all command line 
tools in separate file corresponding to each tool. It works 
simultaneously with scripting file available for each tool. 
        Fifth Module (Other Than TSK Access Module) is used 
to provide access to user for tools (which are not part of TSK) 
through the interface. It provides options to choose between 
available lists of tools, user want to use at particular time. 
Corresponding to each command line tool there is separate script 
file to access it. It provides flexibility to add new tools and 
access to them. This module is expandable and user can 
incorporate new tools when required.  
        So it is clear from our module description that how modules 
in interface work together and specifically what they do. Figure 
4.2 given below shows interaction and integration of these 
modules: 
        Flowchart Working is described as: Now in this part, it 
explains that how control of framework flows from start to end 
with the help of flowchart diagrams shown in Figure: 5.2 to 5.6 
which is helpful in getting to know about the flow of control and 
working of interface in depth. 
        In actual the flowchart from Figure 5.2 to 5.6 is complete 
one flow chart for whole interface. So all are connected with 
each other at different point and can be consider as a single 
flowchart while observing flow of interface. 

 
Figure 5.1: Interaction and Integration of Main Script 

Modules 
 
        Flowchart is divided in to four parts, First part shown in 
Figure 5.2 shows flow of main module and what options it 
provide at start. It has main three options. Option 1 is choose to 
get Help and Description about all Sleuthkit command line tools. 
2nd option is the main option chosen by user to see list of all 
available tools under this frame work and from there user choose 
to execute them. 3rd option is used to exit from the interface. 
Whenever user chooses to exit during session at any stage, the 
whole session is saved for future analysis and reference. 
        Second part demonstrated in Figure 5.3 and Figure 5.4. 
Third part is demonstrated in Figure 5.5 and Figure 5.6 which 
shows the most important part of our frame work i.e. selection of 
tool of user’s choice and its execution. When user selects option 
2 from main page interface (Figure: 5.2) i.e. choose to use the 
tools then the system follows the control mention in the 
flowchart shown in Figure 5.3. Before moving forward it asks 
you for case name. Whole session now records under this case 
name. After providing case name, the interface shows all the 
tools which are available for use, user can select one if want to 
run otherwise also select exit. When user chooses any tool then 
options corresponding to selected tool are shown. Corresponding 
to each command line tool of sleutkit these options are shown: if 
you want to run the tool then select 1, 2nd option is also important 
here as it provides user to build its own command line and 
directly run it on command prompt, if user select 3rd option then 
get complete description about the tool and various arguments 
which can be use with this tool to make it more specific,4th 
option take one step back to see again list of available tools and 
from there you again continue to choose same or any other tool, 
5th option takes you to home screen and 6th takes to exit point.  
        If user select to run any command line tool then first it asks 
about image full path (Figure: 5.5) i.e. the image on which user 
wants to apply forensic investigation and also arguments are 
shown which can be used with the tool and the interface also 
asking whether want to use one of these argument or not. If user 
select no than in that case tool is run with default arguments 
otherwise if user select yes than interface asks for the argument 
user want to use and prepare command line according to that and 
execute the tool. When user executes some command, the output 
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is shown on screen and also message is displayed that your 
output is also saved and storage location is also specified.  
        If user select option “Tools other than TSK” in Figure 5.3, it 
shows all available tools which are not part of sleuthkit but 
incorporated in to framework to provide more functionality 
during cyber forensic investigation. Now your control goes to 
Figure 5.6, Currently Hash calculation tools are incorporated in 
to framework so they are shown with corresponding options. 
Either user choose to use tools for hash calculation or move back 
to see list of all tools or select 3rd option to go back to home or 
choose 4th option to exit.  
        If in Figure 5.6 if user selects option 1 and chooses to run 
hash calculation tools then interface shows all available options 
of hash calculation from md5 to sha-512. These tools are part of 
Ubuntu, like this we can incorporate other tools in to our 
interface. User can either select one of the hash calculation tool 
or choose option 6 to apply all hash calculation commands and 
calculate all hash values but before executing one or all tools 
system prompts user for name of file or image for which user 
wants to calculate hash. User can also select option 7 which takes 
user back to see all available tools again or user can also choose 
8th and 9th option for moving back to home or to exit.  
        In any case from start to end if user can’t pick the right 
option then error handling mechanism display message wrong 
option chosen and again prompt to same screen so that user 
choose the right option. 
        Refer to Figure 5.5, if we choose to calculate hash than 
interface ask for file or image name on which user want to 
perform hash calculation and after giving image or file name, it 
gives you output on screen and also saves it, further message is 
also displayed that your output is saved and where it saved. 
 
 
 
 
 
 
 
 

 
 

Figure: 5.2: Flowchart for Main 

Interface  
Figure 5.3: Flowchart of Interface for tools available for Use 

and Command Execution-1 
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Figure 5.4: Flowchart of Interface for tools available for Use 

and Command Execution-2 
 

 
Figure 5.5: Flowchart for execution of Tools. 

 
Figure 5.6: Flowchart for Interface of Tools Other Than TSK 

available for Use and their execution. 
 

VI. EXPERIMENTAL AND TEST RESULTS 
        After coding and integration of Common CLI for sleuthkit 
is used and it is observed that interface is working properly 
corresponding to the command line tools which are implemented. 
Results are shown and also saved, commands are executed 
successfully, and session is recorded. All the options shown in 
interface are working correctly and flow of control is also 
following the valid path. 
        Here in this section screenshots are shown while using the 
interface. As shown in screen shots interface is working quite 
well.  It provides all features and overcome all limitations which 
described earlier. It is also observed that interface has potential to 
incorporate more features and functionality which we will 
definitely incorporate in near future. Not all screen shots 
included corresponding to all tools. Only limited screen shots are 
included. 
 
Screen Shots: 
Screen Shot 6.1: HOME 
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        Above screen shot is first  main home page, Here it provides 
three options regarding getting description of sleuthkit, want to 
use tools or want to exit, User have to choose only one option by 
pressing corresponding number. After that it takes you to next 
level. 
 
Screen Shot 6.2: Description/Help for Tools 
        After choosing option 1 from home page, user move to this 
screen which provides link for complete description of sleuthkit 
command line tools category wise. To move forward and to get 
complete description of tools, users again have to select option 
from the given ones. 
 

 
Screen Shot 6.3: Asking for Case Name for Session Record 

 

 
 
        When user selects option 2 i.e. choose to use the tools then 
it moves to this screen. Before moving forward system asks for 
case name. Your whole session now records under this case 
name. 
Screen Shot 6.4: Shown Tools available to execute 

 
 
        This screen shows all the tools which are available for use, 
user can select one if want to run otherwise also select exit. 
Currently img_stat, mmls, msstat, fsstat and fls are implemented, 
so they are shown. At 6th option there is choice to select tools 
other than TSK.  
 
Screen Shot 6.5: Asking for execution of Command Line tool 
mmls and also shown how it will be used. 
 

 
 
        From above screen if we select one tool then this type of 
screen appears. Here we choose the mmls tool so options 
corresponding to mmls are shown. Corresponding to each 
command line tool of sleutkit options shown above is displayed 
on screen. 
        Screen Shot 6.6: Asking for image full path on which 
command is applied, also shown the no. of options you can 
use with the command and asking for whether you want to 
use any option. 
        If user selects to run any command line tool then screen 
similar to this appears. In previous screen 6.5, if we choose to 
run mmls tool so this screen appears corresponding to mmls tool. 
First it asks about image full path i.e. the image on which user 
wants to apply forensic investigation and also arguments are 
shown which can be used with the tool. Here arguments for mmls 
tools are shown and also asking to user whether want to use one 
of these argument or not. If user select no than in that case tool is 
run with default arguments otherwise if user select yes than 
interface asks for the argument user want to use and prepare 
command line according to that and execute the tool. 
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Screen shot 6.7: Output is shown corresponding to execution 
of command mmls and also told that where your output is 

saved. 

 
 
        This type of output screen is shown corresponding to result 
obtained after execution of any tool and also message is 
displayed that your output is also saved and storage location is 
also specified. Above screen shows the output corresponding to 
execution of mmls tool. 
        Screen Shot 6.8: This screen shows the tools available 
within this frame work other than TSK and also provides 
various options you can choose. 
        Screen below appears when user selects to use tools other 
than TSK. It shows all available tools which are not part of 
sleuthkit but incorporated in to framework to provide more 
functionality during cyber forensic investigation. 
 

 
Screen Shot 6.9:  Shows Hash Calculation tools available 

within this framework. 
 

 

        If from previous screen 6.8, user selects option 1 and 
chooses to run hash calculation tools then following screen 
appears. It shows all available options of hash calculation from 
md5 to sha-512 but before executing one or all tools system 
prompts user for name of file or image for which user wants to 
calculate hash. User can also select option 7 which takes user to 
screen 6.4 to see all available tools or user can also choose 8th 
and 9th option for moving back to home or to exit.  
 
        Screen Shot 6.10: Asking for File or image name for 
which hash will be calculated, Result is also shown and also 
shown that where your output is saved. 
 

 
 
        From previous screen 6.9, if user choose to calculate hash 
than this screen appears asking for file or image name on which 
user want to perform hash calculation and after giving image or 
file name, it gives you output on screen and also saves it, further 
message is also displayed that your output is saved and where it 
saved. Currently from previous screen we choose to calculate 
sha-512 so corresponding output is shown. 
        So from above screen shots it is clear that our common CLI 
for sleuthkit is working properly and efficiently. In addition to 
this the framework also check errors, if any wrong argument is 
passed or any wrong option is chosen by user and corresponding 
message is displayed. Second, the whole session from start to end 
(until user chooses to exit) is recorded under the case name 
provided by user. 
        Above small set of screen shots are shown, for each tool 
there are around  5-6 main screen shots are available, so it is not 
possible to include all screen shots but from above screen shots 
you get an idea how actually this interface is working. 
 

VII. CONCLUSION 
        This work is focused on open source forensic tool because 
they are free and their code is also available which can be 
studied, modified and expanded according to the requirement. 
Sleuthkit is chosen because it is very popular tool for disk and 
volume system analysis in forensic investigation. It constitutes 
set of command line tools. As mentioned earlier these tools are 
not so user friendly, it is difficult to use them without any prior 
knowledge. Therefore a CLI interface is developed for users who 
want to use these command line tools easily. Actually process is 
automated and at each step options are provided to users and user 
can easily select one of them. At the backend, the interface can 
handle the command line tools for user. When these tools are 
used through this interface, at each step user get help about how 
to use these tools and what arguments can be use with the 
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command. CLI also saved the output and record the session for 
future analysis. This interface also provides flexibility to 
incorporate and use tools other than TSK under the same 
common framework which further enhance the functionality of 
investigation process.  
        Future Scope: Some tools of sleuthkit are not implemented 
in this interface, in future work, trying to implement all 
remaining tools of sleuthkit and also add more tools other than 
TSK to enhance the functionality of framework as well as cyber 
forensic investigation. Currently it is tested on Ubuntu , we try to 
create interface for windows on same pattern and there is also 
possibility of showing the output in graphical form. 
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Abstract- Psychiatric illness in the general health care setting 
pose a considerable burden not only to the individual and his or 
her family but also to the primary care services and economically 
to the wider society. Physician recognition of CMD is generally 
low in developing countries (patel et al 1998) because of high 
patient loads, poor undergraduate training in psychiatry, stigma 
associated with mental illnesses and somatic presentation of 
mental disorders. Neurotic illnesses in the primary care often 
become chronic and are associated with high use of services. 
This article presents an overview of the common mental 
disorders in a primary care. 
 
Index Terms- Common , Mental, Disorder, Primary care 
 

I. INTRODUCTION 
ommon Mental Disorders are depressive and anxiety 
disorders that are classified in ICD 10 (1) AS NEUROTIC, 

stress related, somatoform disorders and mood disorders. The 
Public significance of mental and behavioural disorders is 
demonstrated by the fact that they are among the most important 
cause of morbidity in the primary care setting (2). Primary care 
occupies apposition of utmost importance in the management of 
mental health problems this was recognized 45 years ago when 
Shepherd et al (1966) completed their seminal study Psychiatric 
illness in General Practice. 
        The World Health Organization , collaborative study, 
Psychological problems in General Health Care , screened nearly 
26000 primary care patients for common mental disorders in 14 
countries including India, 24% patients had a current mental 
disorders as defined by ICD 10. 
        Recognition of Psychiatric disorders of General 
Practitioners varies widely, between 30%-70% of patients with a 
psychiatric disorder, as determined by a standardised interview, 
are missed by G.Ps.Goldberg and Huxley (1980), proposed a” 
pathways to care model” to conceptualize psychiatric morbidity 
in the community. Their model have five levels, between each 
level there are filters which determine the passage of patients 
from one level to the next. Consultation skills that improve 
detection of mental health problems are: 
. Open questions. 
. Unhurried style of examination. 
. Frequent eye contact. 
. Picking up and following verbal cues. 
. Picking up and following non-verbal cues. 
. Ability to listen empathically. 
 
        Depressive disorder:  Depressive disorder is the most 
common mental disorder in the primary health care. In the WHO 
collaborative study 10.4% primary care patient had depressive 

disorder as defined by ICD 10. 30-70% of depression is not 
recognized or treated , 50% of the treated patient stop 
medications within the first 3 months, medications are often not 
used at optimum dosage. 
        Depression can affect a person in many ways, patient 
suffering from depression have a continuous low mood, loose 
interest or pleasure in activities that one normally enjoys, feels 
hopeless, helpless or worthless, has difficulty in concentration, 
feels tired and lack of energy, has problems in sleep and appetite 
and in severe cases may harbour thoughts of death and suicide. 
These symptoms are present for weeks and lead to difficulty in 
carrying out routine activities, difficulty at work and withdrawal 
from social activities. Depression is significant impact on quality 
of life is greater than most chronic medical illness, increases 
morbidity / mortality from coexisting medical condition, causes 
economic loss and suicide. 
        Treatment: Depression is treated effectively by medicines 
and psychotherapy. The treating physician should rule out 
medical conditions like endocrine disorders, neurological illness 
like parkinsonism etc., chronic infectious diseases, chronic 
medical condition like diabetes, etc. that can cause depressive 
symptoms. Use of medications like beta blockers, 
antihypertensives,steroids, anti-tuberculardrugs  can also cause 
depressive symptoms. 
        SSRIs (fluoxetine, sertraline, escitalopram etc.) are the 
commonly prescribed drugs for mild to mod. depression, are 
effective, safe and tolerable. Other medications like SNRIs 
(Venlafaxine, Milnacipranetc ), Buproprion, Mirtazapine, 
Tricyclics (Imipramine, amitryptiline,etc ) are also effective in 
treating depressive disorder. 
Psychotherapy in form of Cognitive Behaviour Therapy, 
Interpersonal Therapy, Problem Solving Skills traning etc.is also 
effective in  treatment of depression. The following tips also help 
patients. 
.Exercise daily. 
.Maintain good sleep habits. 
.Seek out activities that brings pleasure. 
.Talk to someone you trust about your feelings. 
.Try to be around people who are caring and positive. 
 

II. ANXIETY DISORDERS 
        Anxiety is a normal reaction to stress. It helps one deal with 
a tense situation. In general, it helps one cope. But when anxiety 
becomes an excessive, irrational dread of everyday situations, it 
has become a disabling disorder.   
Major types of anxiety disorders are:• Generalized 
Anxiety Disorder 
• Panic Disorder 
• Post-Traumatic Stress Disorder (PTSD) 

C  
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• Social Phobia (or Social Anxiety Disorder) 
• Obsessive and Compulsive disorder 
        Generalized Anxiety Disorder: Generalized anxiety 
disorder (GAD) is a common chronic disorder characterized by 
long-lasting anxiety that is not focused on any one object or 
situation. Those suffering from generalized anxiety experience 
non-specific persistent fear and worry and become overly 
concerned with everyday matters. Generalized anxiety disorder is 
the most common anxiety disorder to affect older 
adults.[5]Anxiety can be a symptom of a medical or substance 
abuse problem, and medical professionals must be aware of this. 
A diagnosis of GAD is made when a person has been excessively 
worried about an everyday problem for six months or more.[6] A 
person may find they have problems making daily decisions and 
remembering commitments as a result of lack of 
concentration/preoccupation with worry.[7] Appearance looks 
strained, skin is pale with increased sweating from the hands, feet 
.Physical symptoms often accompany the anxiety include fatigue, 
headache, trembling, muscle tension, irritability, nausea, 
breathlessness, diarrhoea. These people mostly have trouble in 
falling asleep or staying asleep. Before a diagnosis of anxiety 
disorder is made physicians must rule out drug-induced anxiety 
and medical causes.[9] 
        Panic Disorder: In panic disorder, a person suffers from 
brief attacks of intense terror and apprehension, often marked by 
trembling, shaking, confusion, dizziness, nausea, difficulty 
breathing, weakness, faintness, numbness or tingling of hands of 
feet, chest pain or smothering sensations.. These panic attacks, 
defined as fear or discomfort that abruptly arises and peaks in 
less than ten minutes, can last for several hours and can be 
triggered by stress, fear, or even exercise; the specific cause is 
not always apparent. 
        In addition to recurrent unexpected panic attacks, a 
diagnosis of panic disorder requires that said attacks have 
chronic consequences: either worries over the attacks' potential 
implications, persistent fear of future attacks. 
        Phobic Disorders: The single largest category of anxiety 
disorders is that of phobic disorder, in which fear and anxiety is 
triggered by a specific stimulus or situation. Between 5% and 
12% of the population worldwide suffer from phobic 
disorders.[6] Sufferers typically anticipate terrifying 
consequences from encountering the object of their fear, which 
can be anything from an animal to a location to a bodily fluid to a 
particular situation. Sufferers understand that their fear is not 
proportional to the actual potential danger but still are 
overwhelmed by the fear.[10] If the feared situation or feared 
object is easy to avoid, people with specific phobias may not 
seek help; but if avoidance interferes with their careers or their 
personal lives, it can become disabling and treatment is usually 
pursued. 
        Agoraphobia: Agoraphobia is the fear about being in a 
place or situation where escape is difficult or embarrassing or 
where help may be unavailable. [11] Agoraphobia is strongly 
linked with panic disorder and is often precipitated by the fear of 
having a panic attack. A common manifestation involves needing 
to be in constant view of a door or other escape route 
        Social Anxiety Disorders: Social phobia is an intense fear 
and avoidance of negative public scrutiny, public embarrassment, 
humiliation, or social interaction. This fear can be specific to 

particular social situations (such as public speaking) or, more 
typically, is experienced in most (or all) social interactions. 
Social anxiety often manifests specific physical symptoms, 
including blushing, sweating, and difficulty speaking. Those 
suffering from social anxiety often will attempt to avoid the 
source of their anxiety; in the case of social anxiety this is 
particularly problematic, and in severe cases can lead to complete 
social isolation. 
        Post-Traumatic Stress Disorder: Post-traumatic stress 
disorder (PTSD) is an anxiety disorder which results from a 
traumatic experience. Post-traumatic stress can result from an 
extreme situation, such as combat, natural disaster, rape, hostage 
situations, child abuse, or even a serious accident. It can also 
result from long term (chronic) exposure to a severe stressor, 
[13] for example soldiers who endure individual battles but 
cannot cope with continuous combat. Common symptoms 
include hyper vigilance, flashbacks, avoidant behaviours, 
anxiety, anger and depression. [12]People with PTSD may startle 
easily, become emotionally numb, have trouble feeling 
affectionate; they avoid situations that remind them of original 
incident. 
        Obsessive Compulsive Disorder: Obsessive–compulsive 
disorder (OCD) is a type of anxiety disorder primarily 
characterized by repetitive obsession (distressing, persistent, and 
intrusive thoughts or images) and compulsion (urges to perform 
specific acts or rituals). It affects roughly around 3% of the 
population worldwide.[6]The OCD thought pattern may be 
likened to superstitions insofar as it involves a belief in a 
causative relationship where, in reality, one does not exist. Often 
the process is entirely illogical. Commonly people are obsessed 
with germs or dirt; they develop compulsions to wash their hands 
over and over again. Other common rituals are need to repeatedly 
check things, touch things or count things. People with OCD may 
also be preoccupied with order and symmetry or have thoughts 
that are prohibited by religious beliefs. 
        In a slight minority of cases, sufferers of OCD may only 
experience obsessions, with no overt compulsions; a much 
smaller number of sufferers experience only compulsions. 
Treatment of Anxiety Disorders: Anxiety disorders are treated 
with medication, specific types of psychotherapy, or both.[14] 
Treatment choices depend on the problem and the person’s 
preference. Before treatment begins, a doctor must conduct a 
careful diagnostic evaluation to determine whether a person’s 
symptoms are caused by an anxiety disorder or a physical 
problem.  
        Medications: SSRIs are generally recommended as first line 
agents. SNRIs such as venlafaxine are also effective. 
Benzodiazepines are also indicated for short-term use. They 
should be used judiciously as they can cause cognitive 
impairment and due to their risk of causing dependence.[48]  
There is evidence that certain newer medications including the 
GABA analogue Pregabalin and the novel antidepressant like 
mirtazapine are effective treatments for anxiety 
disorders.[17][19] Tricyclic drugs such as imipramine, 
clomipramine, as well as atypical antipsychotics such as 
quetiapine, are also useful in some anxiety disorders.[14] 
        Psychotherapy: Education about the illness, reassurance, life 
style changes, and relaxation techniques should be included in 
the treatment. Psychotherapy such as Cognitive behaviour 
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therapy, Social skills training, Exposure and response prevention 
are helpful in treating anxiety disorders.  
        People with anxiety disorders benefit from joining a self-
help or support group and sharing their problems and 
achievements with others. Talking with a trusted friend or 
member of the clergy can also provide support. 
        Stress management techniques and can help people with 
anxiety disorders calm themselves and may enhance the effects 
of therapy. There is preliminary evidence that aerobic exercise 
may have a calming effect. Since caffeine, certain illicit drugs, 
and even some over-the-counter cold medications can aggravate 
the symptoms of anxiety disorders, they should be avoided. 
 
Somatoform Disorders 
        Another group that comes under the rubric of common 
mental disorders is Somatoform Disorders. This include broad 
group of illnesses that have bodily signs and symptoms as a 
major component without any physical illness explaining them 
completely. The complaints are not imaginary. 
        This includes Somatization disorder, hypochondriacal 
disorder, persistent somatoform pain disorder and other related 
disorders. 
        Somatization Disorder: It is an illness of multiple somatic 
complaints in multiple organ systems that occur over a period of 
several years and results in significant impairment or treatment 
seeking, or both. The disorder is chronic and is associated with 
significant psychological distress, impaired social and 
occupational functioning, and excessive medical-help-seeking 
behavior. Most patients have a long and complicated history of 
contact with both primary and specialist medical services, during 
which many negative investigations or fruitless operations, may 
have been carried out. The lifetime prevalence of somatization 
disorder in the general population is estimated to be 0.2 percent 
to 2 percent in women and 0.2 percent in men, with a 5-to-1 
female-to-male ratio. Among patients in the offices of general 
practitioners and family practitioners, 5 to 10 percent may meet 
the diagnostic criteria for somatization disorder. Somatization 
disorder is defined as beginning before age 30; it usually begins 
during a person's teenage years. Symptoms may be referred to 
any part or system of the body, but gastrointestinal sensations 
(pain, belching, regurgitation, vomiting, nausea, etc.), and 
abnormal skin sensations (itching, burning, tingling, numbness, 
soreness, etc.) and blotchiness are among the commonest. Sexual 
and menstrual complaints are also common. The three features 
that most suggest a diagnosis of somatization disorder instead of 
another medical disorder are the involvement of multiple organ 
systems, early onset and chronic course without development of 
physical signs or structural abnormalities, and absence of 
laboratory abnormalities that are characteristic of the suggested 
medical condition. About two thirds of all patients with 
somatization disorder have identifiable psychiatric symptoms, 
and up to half have other mental disorders. Marked depression 
and anxiety are frequently present and may justify specific 
treatment. The course of the disorder is chronic and fluctuating, 
and is often associated with long-standing disruption of social, 
interpersonal, and family behaviour. Dependence upon or abuse 
of medication (usually sedatives and analgesics) often results 
from the frequent courses of medication. Medical Disorders 
presenting with vague symptoms like thyroid disease, 

hyperparathyroidism, intermittent porphyria, multiple sclerosis 
(MS), and systemic lupus erythematosus should be ruled out 
before diagnosing this entity. Treatment strategy includes single 
identified physician as primary caretaker, regularly scheduled 
visits, avoidance of additional laboratory and diagnostic 
procedures, listen to the somatic complaints empathically, 
increase the patient's awareness of the possibility that 
psychological factors involved in the symptoms, referral to a 
mental health specialist after explaining the nature of illness. 
Giving psychotropic medications whenever somatization 
disorder coexists with a mood or anxiety disorder is always a 
risk, but psychopharmacological treatment, as well as 
psychotherapeutic treatment, of the coexisting disorder is 
indicated. 
        Hypochondriasis: The essential feature is general and 
nondelusional preoccupation with fears of having, or the idea that 
one has, a serious disease based on the person's misinterpretation 
of bodily symptoms. Patients with hypochondriasis believe that 
they have a serious disease that has not yet been detected, and 
they cannot be persuaded to the contrary. Their convictions 
persist despite negative laboratory results, the benign course of 
the alleged disease over time, and appropriate reassurances from 
physicians. This preoccupation causes significant distress and 
impairment in one's life; it is not accounted for by another 
psychiatric or medical disorder. Hypochondriasis is often 
accompanied by symptoms of depression and anxiety.  6-month 
prevalence may be as high as 15 percent. Men and women are 
equally affected by hypochondriasis. The belief must last at least 
6 months, despite the absence of pathological findings on 
medical and neurological examinations. Hypochondriasis must 
be differentiated from nonpsychiatric medical conditions, 
especially disorders that show symptoms that are not necessarily 
easily diagnosed. Course is usually episodic; the episodes last 
from months to years and are separated by equally long quiescent 
periods. Treatment strategy includes frequent, regularly 
scheduled physical examinations help to reassure patients that 
their physicians are not abandoning them and that their 
complaints are being taken seriously. Invasive diagnostic and 
therapeutic procedures should only be undertaken, however, 
when objective evidence calls for them. Pharmacotherapy is 
indicated for underlying primary disorder or co-morbid anxiety 
or depressive disorder. 
 

III. ADJUSTMENT DISORDERS 
        The adjustment disorders are a diagnostic category 
characterized by an emotional response to a stressful event. The 
prevalence of the disorder is estimated to be from 2 to 8 percent 
of the general population. Women are diagnosed with the 
disorder twice as often as men, and single women are generally 
overly represented as most at risk. 10 to 30 percent of mental 
health outpatients and up to 12 percent of general hospital 
inpatients referred for mental health consultations have been 
diagnosed with adjustment disorders. Up to 3 months may elapse 
between a stressor and the development of symptoms. Symptoms 
do not always subside as soon as the stressor ceases; if the 
stressor continues, the disorder may be chronic. The disorder can 
occur at any age, and its symptoms vary considerably, with 
depressive, anxious, and mixed features most common in adults. 
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Physical symptoms, which are most common in children and the 
elderly, can occur in any age group. Manifestations may also 
include assaultive behaviour and reckless driving, excessive 
drinking, defaulting on legal responsibilities, withdrawal, 
vegetative signs, insomnia, and suicidal behaviour. 
Psychotherapy remains the treatment of choice for adjustment 
disorders. Psychotherapy can help persons adapt to stressors that 
are not reversible or time limited and can serve as a preventive 
intervention if the stressor does remit. Patients can find 
therapists' attention, empathy, and understanding, which are 
necessary for success, rewarding in their own right, and 
therapists may thereby reinforce patients' symptoms. 
Psychiatrists should not attempt to rescue such patients from the 
consequences of their actions. The judicious use of medications 
can help patients with adjustment disorders, but they should be 
prescribed for brief periods. 
 

IV. ALCOHOL USE DISORDERS 
        Alcohol use disorders form a major public health problem in 
India. 25.6-74.2% of Indian population has ever used alcohol 
among which 19-82.5% used within last one year. It is a CNS 
depressant. Its effect is variable depending on blood alcohol 
levels. At a level of 0.05 percent alcohol in the blood, thought, 
judgment, and restraint are loosened and sometimes disrupted. At 
a concentration of 0.1 percent, voluntary motor actions usually 
become perceptibly clumsy. At 0.2 percent, the function of the 
entire motor area of the brain is measurably depressed, and the 
parts of the brain that control emotional behavior are also 
affected. At 0.3 percent, a person is commonly confused or may 
become stuporous; at 0.4 to 0.5 percent, the person falls into a 
coma. At higher levels, the primitive centres of the brain that 
control breathing and heart rate are affected, and death ensues 
secondary to direct respiratory depression or the aspiration of 
vomitus. It also adversely affects the functioning of Liver 
causing alcoholic liver disease; gastrointestinal system causing 
esophagitis, gastritis, pancreatitis; increased blood pressure, 
dysregulation of lipoprotein and triglyceride metabolism, and 
increased risk for myocardial infarctions and cerebrovascular 
diseases. Alcohol use disorders include intoxication, withdrawal, 
harmful use and dependence. Symptoms of alcohol intoxication 
include slurred speech, incoordination, unsteady gait, nystagmus, 
impairment in attention or memory, stupor or coma while 
symptoms of withdrawal includes autonomic hyperactivity, 
increased hand tremor, insomnia, nausea or vomiting, 
psychomotor agitation, anxiety, grand mal seizures, transient 
visual, tactile, or auditory hallucinations or illusions. Harmful 
use is characterized by a pattern of alcohol use that is causing 
damage to health includes physical or mental health. Alcohol 
dependence is a brain disease characterized by compulsive use of 
the alcohol regardless of the consequences. It is often 
accompanied by physical dependence which results in 
withdrawal symptoms when not taking alcohol. Treatment of 
intoxication is mainly supportive and abstinence from alcohol. 
Withdrawal syndrome however requires alcohol substitute in the 
form of benzodiazepines including chlordiazepoxide or 
lorazepam dose of which is decided by amount of regular alcohol 
intake and current severity of withdrawal. For treatment of 
Alcohol dependence apart from the detoxification, motivational 

enhancement therapy is also done to prolong the duration of 
abstinence and to reduce rates of relapse. Its characteristic course 
is relapsing and remitting. 
 

V. CONCLUSION 
        Most of the common mental disorders can be treated in the 
general care settings. However the interface between primary 
care and psychiatric services is of great importance in the 
delivery of mental health services. 
Referral to a psychiatrist or to a treatment centre should be 
considered in the following circumstances: 

• If the patient is expressing a suicidal intent or there was 
a recent suicidal attempt. 

• If the presenting symptoms of the disorders are severe 
e.g. severe weight loss, severe withdrawal symptoms or 
severe psychomotor retardation etc. 

• If there is change in symptomatology (e.g. manic 
switch) 

• If patient fails to respond to a treatment. 
• If the diagnosis is not clear. 

        Owing to shortage of mental health professionals in our 
country, general physicians plays an important role in the 
delivery of mental health services to the society. 
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Abstract- Many plant extracts or allelochemicals show a broad 
spectrum of activity against pests and such products have long 
been touted as attractive alternatives to synthetic chemical 
pesticides for pest management because they pose little threat to 
the environment or to human health. Cotton is the major cash 
crop in India. So we have to protect the cotton plant from pest 
organisms and to control the pests biologically instead of 
Chemical pesticides for safe to humans and non-target 
organisms. Many plant species produce substances that protect 
them by killing or repelling the insects that feed on them.  Cotton 
leaf-roller Sylepta derogata Fab is a sporadic pest of cotton and 
belong to the family Pyralididae. The pest is a polyphagous 
insect and attacks agricultural crops like Gossypium hirsutum, 
Abelmoschus esculentus, Hibiscus rosasinensis, Urena lobata, 
Althaca rosea, Sida cordifolia, Malvastrum tricuspidatum and 
other Malvaceous plants. In my present study showed that the 
protein and glucose content of larval haemolymph of Sylepta 
derogata Fab. against three medicinal plant extracts of Econeem, 
Acorus calamus and Piper longum. 
 
Index Terms- Sylepta derogata, haemolymph, Protein and 
Glucose content   
 

I. INTRODUCTION 
n many countries cotton (Gossypium spp.) is one of the most 
important fibre producing plants. Cotton crop not only 

provides fibre for the textile industry, but also plays a role in the 
feed and oil industries with its seed, rich in oil (18 – 24%) and 
protein (20 – 40%). An estimated 350 million people are engaged 
in cotton production either on-farm or in transportation, ginning, 
baling and storage. China consumes 40% of the world’s raw 
cotton. Australia and Egypt produce the best quality cotton in the 
world. Cotton is a major export revenue source for Burkina Faso, 
Benin, Uzbekistan, Mali, Tajikistan, Ivory Coast, Kazakhstan, 
Egypt and Syria. The world’s lowest cost cotton producers are 
Australia, China, Brazil and Pakistan. India is one among the 
mega species diversity country in the world which consists of 
wide variety of fauna  and flora.  Several plants and plant 
products have long been used as  insecticides, repellents, 
antifeedants,  sterilants and ovicides in insect control.  Use of 
plant extracts is one of the possible methods of pollution free 
technology in insect control.  Promising results have been 
achieved towards   attaining this goal by treating the eggs, larvae, 
nymphs and adult insects with the extracts of total plants, leaves, 
roots, fruits and seeds. 
 

STATUS OF THE PEST (SYLEPTA DEROGATA) 
       Cotton leaf-roller Sylepta derogata Fab is a sporadic pest of 
cotton in India (Sohi, 1964) and belong to the family Pyralididae. 
The pest occurs in India, Pakistan, Bangladesh, Burma, 
Australia, Africa, China, Japan, Sri Lanka and other parts of the 
world. The pest is active from the month of September to 
November. 
       The pest is a polyphagous insect and attacks agricultural 
crops like Gossypium hirsutum, Abelmoschus esculentus, 
Hibiscus rosasinensis, Urena lobata, Althaca rosea, Sida 
cordifolia, Malvastrum tricuspidatum and other Malvaceous 
plants.The damage caused by the caterpillars whose feeds on the 
leaves and  young buds.  The larva rolls the leaf and  feeds on the 
green tissue in the early stage and eats up a  large portion of the  
leaf as it grows.  Flowering and fruiting are poor  and yield  
declines considerably due to this pest. The webbing and 
withering of leaves could be the symptoms of this pest infection. 
       As a result of its   attack the  whole  leaf  has been eaten up 
or big holes are made into it and finally  the infected  leaves were 
dropped.   Severe infection indicates the presence of a large 
number of leaf rolls and ultimately the plants become 
stunted.The caterpillars roll up the leaves from sides and bind the 
roll with silk spun by the spinnerets located near the mouth and 
the leaf  tissues from inside.  There may be 5 or 6 but sometimes 
32 young caterpillars are seen in each infected leaf. 
 
PIPER LONGUM 
       The Indian long pepper (Piper longum.L) is otherwise 
known as Pippali, Pipal, Tippli, Pihal, Dried catkins, is a 
climbing shrub is indigenous spices.  The species Piper longum 
is of South Asian Origin (Deccan Penisular) and also  cultivated 
in tropical countries such as India, Sri Lanka along with other 
crops.  Fruits are used in the diseases of respiratory tract 
infection.   
       Fruits as well as roots are attributed with numerous 
medicinal properties and are used for diseases of respiratory tract 
viz., cough,  bronchitis, asthma etc. as counter irritant and 
analgesic when applied locally on muscular pains and 
inflammation. Properties and uses of Piper longum are similar to 
those of  black pepper. 
       Piper longum contains essential oil consisting of long chain 
hydrocarbons.  The root contain the substance consisting of 
Piperine, Piper longuminine, Sylvatine, Guineesine sitosterol , 
Methyl piperate and Methyl - 3,4,5 trimethoxy cinnamate.  The 
content of Piperine is slightly higher (about 6%) than in black 
pepper. 
C17   H19  O3 N 
 

I 
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ACORUS CALAMUS  
       Acorus calamus or sweet flag has  long been known for its 
medicinal value and is cultivated in Asia for this reason  Acorus 
calamus contain aromatic oil that  has been used medicinally, 
since ancient times and has been harvested  commercially.  This 
plant consider to possess anti – spasmodic, carminative and 
anthelmintic properties and also used for the treatment of 
epilepsy, mental ailments, chronic diarrhoea, dysentery, 
bronchial catarrah, intermittent fever,   glandular and abdominal 
tumours.  They are also employed for kidney and liver troubles , 
rheumatism,  sinusitis and eczema.  Other virtues of this plant 
include its mature leaves, which act as an insect repellant when 
cut up and stored in dry foods.  
       There are 47 constituents were identified  from  Acorus 
calamus  leaf extract.  The important compounds like Asarone, 
Linalool, Bornyl acetate (GC), Galgravin** (PB) Retusin** (PB) 
were seen in  Acorus calamus oil. 
 
NEEM  
       The neem tree (Azadirachta indica A.juss),  Katpoora 
viruchum for centuries in the Indian subcontinent belongs to the 
family Meliaceae.  Neem trees are native to India and is grown in 
various countries throughout the world including India, Burma, 
Sri Lanka and Australia.  The different  parts of the neem tree is 
used for production of  grains from stored pest and woolen cloths 
was an ancient practice  in India.  Neem oil is a broad spectrum 
botanical  insecticide, miticide and fungicide which derived on 
the seeds of the neem tree.  Neem products are associated with 
many agricultural and medicinal uses.  It is also used in many 
cosmetics and pharmaceutical products as well as pest control in 
agriculture and home gardens.  
       Azadirachtin is  a  highly oxidized tetranor-tri-terpenoid 
comprising an enol ether, acetal, hemi acetal and tetra oxirane. 
More than a hundred terpenoid compounds have been identified 
from different parts of the neem tree.  Azadirachtin is the most  
active of these, several types of Azadirachtin have been isolated, 
the most important of which is Azadirachtin A. 
C35 H44 O16 
       As there is a paucity of literature on the toxicity of Econeem, 
Acorus calamus and Piper longum against the cotton pest Sylepta 
derogata,  the present study aimed to find out the efficacy of 
these botanicals will open new vitas of research in the field of 
pest management.   
 

II. MATERIALS AND METHODS 
BIOLOGY OF EXPERIMENTAL ANIMAL 
       Biology of Sylepta derogata Fab. is studied by various 
workers  like Sidhu (1979), Fadare and Amusa (2003).  During 
the Month of March – October the moth Sylepta derogata lays 
200 eggs on the under surface of the cotton leaves.  The eggs are 
minute, scale like and brown or pale white in colour.  The eggs 
hatch into larvae (First instar) in about 4-6 days, after 

hatching,they begins to roll the leaves and live inside the rolls 
feeding on the leaf tissue.  The total larval period lasts 15-20 
days.  A full grown caterpillar is about one and a quarter inch 
long, greenish in colour with dark brown head.  At the end of the 
larval period, as indicated by cessation of feeding, they undergo 
pupation.  The pupation takes place either in rolled leaves or 
amongst the fallen plant debris in the soil.  The pupa is generally 
reddish brown in colour.  The period of pupation is about 6-12 
days.  The adult moth is white with yellowish wings bearing 
many fine lines.  Sex could be distinguish at the adult stage 
(Nayer et al., 1986).  After copulation, the female lays eggs and 
the male dies.  There are 3-4 generations in a year and the life 
cycle completed within 25-30 days. 
 
COLLECTION AND MAINTENANCE OF THE ANIMAL 
       For experiments, freshly moulted Sylepta derogata larvae of 
the second instar were collected during the months of March – 
October from the nearby the cotton fields of Coimbatore.  In 
order to avoid genetic and size variations, larvae were collected 
from the same locality and host plant for each experimental 
series.  They were weighed and reared individually in plastic 
containers.  During this period they were fed with fresh cotton 
leaves.  The larvae were acclimatized to 30°±1°C, 75± 10% rh  
and 10 h photoperiod. 
 
METHODS FOR PLANT EXTRACT PREPARATION 
PREPARATION OF PIPER LONGUM  EXTRACT 
       The extract of piper longum was prepared by the method of 
Ikan (1970).  10g of powdered pepper was mixed with 150 ml of 
95% ethanol and kept for 3 hours.  The extract was filtered and 
concentrated by adding 10ml of 10% alcoholic KOH.  The 
residue was discarded and the supernatant was allowed to settle 
12hrs.  The yellow residue obtained after 12 hours, it was 
dissolved in 100ml of ethanol (Stock solution).   
 
PREPARATION OF ACORUS CALAMUS EXTRACT 
       Acorus calamus extract was prepared by the plant extraction 
method of Harbone 1973.  The Acorus calamus powder 10 g. was 
mixed with 100 ml of 10% acetic acid and kept for 4 hours.  This 
was concentrated to one third of its volume by evaporation at 
room temperature.  The Ammonium hydroxide (conc) was added 
drop by drop to precipitate the extract centrifuged and washed 
with 2ml of 1% NH4OH.  After this, the supernatants was 
discarded and the remaining residue was dissolved in 100 ml of 
ethanol and used as stock  solution. 
 
ECONEEM 
       The Botanical insecticide Econeem was brought from local 
pesticide shop which is manufactured by Margo Private Limited 
Tumkur. 
       The chemical constituents of this Pesticide are Azadirachtin 
1% w/w; Solvent 54%, w/w; Neem oil 30%w/w; Emulsifier 15% 
w/w; Total 100% w/w. 
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SAMPLE PREPARATION FOR BIOCHEMICAL 
ANALYSIS 
       The haemolymph for biochemical studies was drawn into a 
capillary tube from a puncture made on the cervical region and 
forelegs of the larvae. The obtained  homogenate were 
centrifuged at 5000 rpm for 20 min and  the supernatant was used 
for the biochemical analysis. 
 
ESTIMATION OF TOTAL PROTEIN 
       The total protein concentration of the samples were 
estimated by the method of Lowry et al., (1951). 
 
PRINCIPLE 
       In alkaline solutions, Protein forms a complex with copper 
ions and this copper Protein complex reacts with Folin-
Ciocalteace reagent to give a blue colour due to the reduction of 
phosphomolybdate by tyrosine and tryptophan present in the 
protein.  The intensity of the colour is proportional to the 
concentration of protein. 
 
PROCEDURE 
       For plotting the standard curve, a set of standard solution of 
Bovine Serum Albumin (BSA) containing 0.1mg., 0.3mg., 
0.5mg, 0.8mg, 1.0mg and 1.5mg of standard solutions were taken 
in a series of test tubes. The volume in each tube was made upto 
1 ml  with distilled water, 5 ml of alkaline copper reagent was 
added, mixed and allowed to stand for 10 minutes at room 
temperature. 0.5 ml         Folin-ciocalteau phenol reagent was 
then added to each tube and shaken well.  The blue colour 
developed was read at 720 nm after 20 min., against a reagent 
blank in a spectrophotometer.  The standard graph was drawn by 
plotting the concentration of the standard solution of the ordinate 
and the optical density on the abscissa. 
       For the estimation of tissue protein, 0.01 ml, of the extracts 
were taken and it was made upto a final volume of 1 ml with 
distilled water.  The same procedure was followed as described 
for the standard.  The amount of protein present in 0.01 ml of 
sample was calculated by referring to the standard curve 
obtained.  The protein concentration was expressed in mg/g 
tissue. 
 
ESTIMATION OF GLUCOSE FROM LARVAL 
HAEMOLYMPH 
       The Glucose levels in larval haemolymph of Sylepta 
derogata were estimated by Glucose oxidase method. 
 
PRINCIPLE 
       Glucose oxidase catayses the oxidation of alpha-D-glucose 
to D-glucono-1, 5 lactone (gluconic acid) with the formation of 
hydrogen peroxide.  The oxygen liberated from hydrogen 
peroxide by peroxidase reacts with the O-dianisidine and 
oxidizes it to a red chromophore product. 
Glucose 
 
 
 
 
 
 

 
MATERIALS 
        Glucose Oxidase Peroxidase Reagent: Dissolve 25 mg O-
dianisidine completely in one ml of methanol.  Add 49ml of 
0.1ml phosphate buffer (pH 6.5).  Then add 5mg of peroxidase 
and 5mg of glucose oxidase to the above prepared O-dianisidine 
solution. 
        STANDARD: Dissolve 100mg glucose in 100ml water. 
Dilute 10ml of this stock to 100ml to obtain the working 
standard. 
 
PROCEDURE 

1. To 0.5mLof larval haemolymph was added with 0.5mL 
distilled water and 1mL glucose oxidase-peroxidase 
reagent. 

2. Into a series of test tubes pipette out 0 (blank), 0.2, 0.4, 
0.6, 0.8 and 1 ml of working standard glucose solution 
and make up the volume to 1.0mL with distilled water.  
Then 1mL of glucose oxidase-peroxidase reagent to as 
added. 

3. All the tubes at 35º C for 40 minutes were incubated. 
4. Addition of 2mL of 6N-HCl to terminate the reaction. 
5. The intensity of the colour developed were read at 540 

nm. 
 
POLYACRYLAMIDE GEL ELECTROPHORETIC  
SEPERATION OF LARVAL HAEMOLYMPH PROTEIN 
COLLECTION OF HAEMOLYMPH  FOR 
ELECTROPHORESIS 
        The control  and treated larvae were punctured on the 
cervical region and fore legs with the help of microneedle and 
then pressed gently.  The syringe was used to collect the 
haemolymph. Then the haemolymph was suspended  in a 
centrifuge tube and centrifuged at 1000 rpm for 5 min. The 
haemolymph, thus  tapped in the centrifuge tubes was utilized for 
electrophoretic separation of protein. 
 
PRINCIPLE 
        SDS is an anionic detergent which binds strongly to, and 
denatures, proteins.  The number of SDS molecules bound to a 
polypeptide chain is approximately half the number of amino 
acid residues in that chain.  The protein – SDS complex carries 
net negative charges, hence move towards the anode and the 
separation is based on the size of the protein. 
 
MATERIALS 

- Stock Acrylamide Solution 
Acrylamide 30%   30g 
Bisacrylamide 0.8%  0.8g 
Water to     100 ml. 
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- Separating Gel Buffer 

 
- 1.875 M Tris – HCI  22.7g  

 pH 8.8 
Water to     100 ml.  
 

- Stacking  Gel Buffer 
 
0.6M Tris – HCI   7.26g  
 pH 6.8 
Water to     100 ml. 
  

- Polymerising Agents 
 

a) Ammonium   0.5g/10ml, 
prepare freshly before use 

     Persulphate 5% 
b) TEMED   fresh from the  

refrigerator. 
 

- Electrode buffer 
 
0.05 M Tris   12g 
0.192M Glycine   28.8 g  
 pH 8.2 – 8.4 
0.1% SDS   2G  
 No adjustment 
Water to     2 L  
 required 
 
PREPARATION OF SLAB GELS:  
 
        1.    Thoroughly clean and dry the glass plates and assemble 
them in gel casting assembly.  Seal the two glass plates with the 
help of tygon tubing, clamp them and place the whole assembly 
in an upright position.   
 

2. Mix various components of resolving get as 
indicated in the above table except for SDS, APS 
and TEMED. Degas the solution for 1 min using 
a water pump and  then add the above remaining 
components of the gel. 

 
3. Mix gently and pour the gel solution into the 

mould in between the clamped glass plates taking 
care to avoid entrapment of any air bubbles.  
Overlay distilled water on the top as gently as 
possible and leave for 30 min for setting of the 
gel. 

 
4. When the gel has polymerized, remove the water 

layer and rinse the gel surface with stacking gel 
buffer. 

 
5. Mix the stacking gel components in the same way 

as described above for the resolving gel. 
 

6. Pour the stacking gel and immediately insert the 
supplied plastic comb in the stacking gel.  Care 
should be taken that no air bubbles are  entrapped.  
Allow the gel to polymerize for about 20 min. 

 
7. After the stacking gel has polymerized, remove 

the comb without distorting or damaging the 
shapes of the wells.  Clean the wells by flushing 
with electrode buffer using a syringe. 

 
8. Remove the tygon tubing and install the gel plate 

assembly into the electrophoretic apparatus.  Pour 
reservoir buffer in the lower and upper chambers.  
Remove any trapped bubbles at the bottom of the 
gel. 

 
ELECTROPHORESIS OF SAMPLE: 
 

9. Load 10-20  µl sample (100-200 µg protein) in 
the sample wells. Also load molecular weight 
marker proteins in one or two of the wells. 

 
10. Switch ‘ON’ the current maintaining it at 10-15 

mA for initial 10-15 min until the samples have 
traveled through the stacking gel.  Then increase 
the current to 30mA until the bromophenol blue 
dye reaches near the bottom of the gel slab. This 
may require 3-4h.   

 
11. After the electrophoresis is complete, turn ‘OFF’ 

and disconnect the power supply and carefully 
remove the gel slab from in between the glass 
plates. 

 
12. Place the gel in a trough containing staining 

solution for 3-4 h or it can be kept for staining 
overnight.  Destain the gel with destaining 
solution , till a clear background of the gel is 
obtained. 

 
13. Record the distance traveled by the dye and 

various protein hands and calculate Rm  values . 
 
 
Rm Value was calculated by the following formula 
        Distance traveled by the protein 
fraction 
Rm  =  ---------------------------------------------------------
-- 
        Distance traveled  by the 
Bromophenol blue 
 

III. RESULTS 
EFFECT OF PIPER LONGUM ON THE PROTEIN 
CONTENT OF THE LARVAE AND  
PUPAE OF SYLEPTA DEROGATA. 
        Results on the influence of piper longum on total 
heamolymph protein of larvae and pupae are presented in Table 
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1. The protein content of the III instar control larva was (0.906 
mg/ml) and it slightly increased (0.907 mg/ml) on the IV instar 
control larva and significantly increased 1.318 mg/ml during the 
V instar stage in Table 1.  When compared to the larvae, and 
pupae showed decreased level (0.901 mg/ml) of protein Table 1. 
After sublethal treatment of Acorus calamus extract, the III instar 

larvae showed increased level of protein content (7.9% Fig.1).  
The same pattern of increased level of protein was observed in 
the IV instar 0.982% and the V instar 1.304% for its respective 
controls.  When compare to the control and treated pupae showed 
significantly increased level of protein  6.7% (Fig.1). 
 
EFFECT OF PIPER LONGUM ON THE GLUCOSE 
LEVEL OF THE LARVAE AND PUPAE OF SYLEPTA 
DEROGATA. 
        Glucose concentration of the control larvae increased with 
the advancement of age, from the III instar 54.50mg/ml and it 

increased at the end of the feeding period 56.10 mg/ml Table 1 .  
In control pupae there was a gradual decline the glucose 
concentration 31.20mg/ml in Piper longum treated larva there 
was a gradual decrease of glucose in the III instar, followed by a 
IV instar 51.80mg/ml and marginal decrease in V instar 
52.10mg/ml. Table 1.  There was marginal decrease 29.30mg/ml 
in the glucose concentration in Piper longum treated pupae, 
when compared to control. 

 
Table:1 Effect of Piper longum on the Protein and Glucose 

content of the larvae and pupae of Sylepta derogata 
 

 
Each value represents the mean of 5 determinations. 
Sign + or - represents percentage increase or decrease over the 
control. 
  P    <    0.01 * 
  P    <    0.05 ** 
  NS  =   Non Significant * * * 
 
EFFECT OF ACORUS CALAMUS  EXTRACT ON THE 
PROTEIN CONTENT OF THE LARVAE AND PUPAE OF 
SYLEPTA DEROGATA 
        On the III instar stage, the control larvae showed the protein 
content (0.934 mg/ml) Table 8 and it was found to be (0.930 
mg/ml) depleted on the IV instar control.  The V instar control 
larvae exhibited increased level of protein content (1.338 mg/ml) 
Table 8, than the previous stage. Remarkable depletion on the 
protein content (0.9 mg/ml) was found in the control pupae.  
After Acorus calamus treatment, the III instar larvae showed 
significant raise in the protein content and it was continued all 
the stages of larvae 6.9%, 2.4%, and pupae 6.9% Fig.1. 

S.No. Larval 
Stage 

Protein content  
mg/ml 

Glucose content 
mg/ml 

Control Treated Control Treated 
1. III 

Instar 
0.971 + 
03 

0.978 + 
02 * 

54.50 + 
2.28 

49.20 + 
1.74 * 

2. IV 
Instar 0.968 + 

03 
0.973 + 
02 * * 

55.20 + 
2.28 

51.80 + 
0.96 * * 
*  

3. V 
Instar 1.338 + 

00 
1.302 + 
03  * 

56.10 + 
2.28 

52.10 + 
0.83 * * 
* 

4. Pupae 0.977 + 
03 

0.997 + 
04  * 

31.20 + 
2.28 

29.30 +  
0.22 * * 
* 
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EFFECT OF ACORUS CALAMUS ON THE GLUCOSE 
LEVEL OF THE LARVAE AND PUPAE OF SYLEPTA 
DEROGATA.   

        The data on the effect of Acorus calamus treatment on the 
glucose level of larvae and pupae are presented in Table 2.The 
Glucose level of the control larvae of III instar showed 50.16 
mg/ml with the advancement of age, it was decreased 
50.40mg/ml on IV instar larvae.  It was found that more glucose 
level 51.30 mg/ml in the control V instar larva and significantly 
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decrease 30.90 mg/ml was observed in the control pupae.  When 
compared to control the glucose level had decreased significantly 
on III, IV and V instar in the Acorus calamus treated larvae.  The 

changes in the haemolymph glucose level of the control and 
treated pupa had shown a more or less similar trend.   

 
Table:2 Effect of Acorus calamus on the Protein and Glucose level of  the larvae and  pupae of Sylepta derogate 

 

S.No. Larval stage Protein content mg/ml Glucose content mg/ml 
Control Treated Control Treated 

1. III Instar 0.934 + 03 0.994 + 03  * 50.16+ 2.32 45.85 + 2.28 * 
2. IV Instar 0.930 + 03 0.995 + 02 * * 50.40+ 2.28 46.30 + 2.13 * 
3. V Instar 1.338 + 00 1.305 + 03  * 51.30+ 2.28 44.80 + 0.65 * * 
4. Pupae 0.932 + 03 0.997 + 03  * 30.90+ 2.28 28.70 +  0.4 * * * 

 
 Each value represents the mean of 5 determinations. 
 Sign + or - represents percentage increase or decrease over the control. 
 
  P    <    0.01 * 
  P    <    0.05 ** 
  NS  =   Non Significant * * * 
 
EFFECT OF ECONEEM ON THE PROTEIN CONTENT 
OF THE LARVAE AND PUPAE OF SYLEPTA 
DEROGATA. 
        The  data on the effect of treatments on the III instar larva 
are present in Table 3.  The larval haemolymph protein 
concentration of the control larvae increased with the 
advancement of age from initial value 0.97 mg/ml at the end of 
IV instar (0.97 mg/ml) followed by a increase 1.338 mg/ml in the 
V instar larvae.  There after, there was a steep fall in the pupal 
(0.892mg/ml)stage.After Econeem treatment the larvae showed 
increased level of protein concentration 0.978 mg/ml Table 7 and 
there was steep increase 1.302 mg/ml at pre-pupal stage. There 
was a significant decrease in the protein concentration in 
Econeem treated  pupae when compared to control pupae. 
 
EFFECT OF ECONEEM ON THE GLUCOSE LEVEL OF 
THE LARVAE AND PUPAE OF SYLEPTA DEROGATA. 
        The control larvae of III instar showed the glucose level 
44.30 mg/ml and it gradually decreased during IV instar 
42.80mg/ml and marginal decline 42.50 mg/ml was noted in the 
V instar control larvae of Sylepta derogata. After Econeem 
treatment, the significant decline in the glucose level was 
observed 26.20mg/ml.  The same pattern of glucose level 
observed in the treated IV instar and V instar larvae. Glucose 
level in the treated pupae has the marginal variation upto 29.70 
%. 
EFFECT OF ECONEEM AND PLANT EXTRACT ON 
THE GLUCOSE LEVEL IN THE LARVAE AND PUPAE 
        Literature on the physiological functions of glucose in insect 
is very vast. Glucose has a central place in carbohydrate 
metabolism but the amount of free glucose is quite little.(candy, 
1984) in insects which may be incorporated into chitin for the 
cuticle (Bade and Wyatt, 1962,  Candy and Kilby, 1962).  
Generally glucose takes part in the synthesis of trehalose via 
reverse glycolysis and in the production of energy via glycolytic 
pathway (Lipke et al., 1965). 
 

        The results of present study displayed the toxicity of plant 
extracts which seemed to effect glycogenolysis which effect 
lower level of glucose.  Toxicity of                 in larva heavily 
inflicted depression in the content of glucose.  Venugopalan 
(1974) also observed similarly lower percentage of glucose in 
insects treated with tetramycin and sulphanilamide Mansing 
(1964) recorded that malathion toxicity enhanced the catabolism 
of glucose cock.  The depletion in the level of glucose in the III 
instar larvae which specified it conversion either to synthesis of 
trehalose or its mobilization to glycolytic pathway. 
        In the present investigation when compared to control was 
significantly declined in the Econeem treated larvae probably 
shows the mobilization of glucose into glycolytic pathway in 
1965order to produce energy which is needed for toxic stress as 
suggested by Lipke et al.,.  The overall mean glucose 
concentration of the Econeem, Acorus calamus and Piper 
longum treated larvae was significantly lower in Econeem   and 
marginal decrease in the Piper longum treatment when compare 
to control.  The Econeem and Acrous calamus treatment caused 
heavy fall in the glucose level on the larvae and pupae. 
 
EFFECT OF ECONEEM AND PLANT EXTRACTS ON 
THE HAEMOLYMPH PROTEIN PATTERN AND THEIR 
QUALITATIVE CHANGES IN THE LARVAE AND 
PUPAE OF SYLEPTA DEROGATA 
        The haemolymph protein pattern were observed during 
development in several insects (Wyati, 1961: Rajagopal and 
Basheer, 1993 and Archana and Nath, 1995). Proteins were 
supplied by diet or by synthesis by trans-amination (Mills and 
Cochran, 1963, Sasaki and Ishikawa, 1995).  Twenty different 
aminoacids were synthesized from 20 different multi-enzyme 
sequences.  The total amino acid level reflects.  It was found that 
both the numbers and the concentrations of these proteins varied 
during development.  According to Archana and Nath (1995) the 
concentrations of proteins increased during the larval stages and 
decreased during the pupal stage, because of the morphogenetic 
process of different organs taking place.  Only few worker have 
studied the effect of insecticides on haemolymph protein in 
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Manduca sexta (Wongkobrat and Dablman, 1976).  Generally 
protein promotes physiological processes, moulting , growth as 
well as ovulation (Beck,1950).  Increase in the litre of protein is 
also reported just prior to pupation in culex species (chen,1959) 
and Drosophila (Chen,1966). 
        However no account is available for the impact of Econeem, 
Acrous calamus extract and Piper longum extract on Sylepta 
derogata keeping this in vies, the present work has been 
undertaken to study the effect of  these extracts on   haemolymph   
protein  in  larvae  and pupae of Sylepta derogata.     Jasmine  et 

al., (2002) reported that the total haemolymph protein had 
increased significantly in the Bombyx mori larvae when treated 
with diethylsitos.  They also reported that, the appearance of new 
polypeptides in the protein profile of the haemolymph of Bombyx 
mori after treatment. 
        According to Padmaja and Rao (1999) the protein 
concentration of the control larvae of Helicoverpa armigera 
increased with the advancement of age, but significantly 
decreased after the treatment of a seratum oil. 
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EFFECT OF ECONEEM AND PLANT EXTRACT ON 
THE LARVAE OF SYLEPTA DEROGATA ON SDS –PAGE 
OF HAENCOLYMPH PROTEIN PROFILE 
        In control V instar larvae of Sylepta derogata four protein 
bands (0.36,0.41,0.53, 0.68) were observed during active feeding 
stage. In Econeem treated larva, similar number of protein bands 
(0.43,0.58, 0.66) were observed with uniform pattern and 
irregularities distribution. 
        At 48 hrs the protein profile of Econeem treated larvae 
showed the presence of four bands with increased (Rm range 
0.36, 0.48, 0.56, 0.63)  in one band.  Some protein fractions (Rm 
range 0.5, 0.6) were observed in Piper longum  treated larvae in 
the initial period, later on they slowly decreased in band and  also  
the  colour  (Rm  range 0.41,  0.48, 0.58)  after 48 hrs  were  
observed.   
        There are three protein bands were seen in the Acrous 
calamus treated larvae (Rm range  0.46, 0.53, 0.68)   later on 

they slowly decreased and disappeared at the 48 hr treatment, at 
the end two bands were seen(Rm range 0.40, 0.53, 0.60,0.65).  
Formulation of new protein fraction  also observed.  The above 
results are corroborated with that of the work of Kulkarni and 
Mehrotra (1973).  According to them, this new protein band may 
be new in reality and thought some of the native proteins in the 
band formed slightly in chromatographic analysis, there could be 
many exposure of insects to insecticides leads to the induction of 
microsomal enzyme which metabolism xenobiotics and a 
possible correlation has been made been the enzyme induction 
due to insecticide and protein biosynthesis (Wilbinson and 
Brattson, 1972).  It is inferred or decrease in the haemolymph 
proteins of larvae are due to the toxic effect of Econeem and 
Piper longum and Acorus calamus. 
 

 
Table:3 Effect of Acorus calamus on the Protein and Glucose level of  the larvae and  pupae of Sylepta derogata 

 

S.No. Larval stage Protein content mg/ml Glucose content mg/ml 
Control Treated Control Treated 

1. III Instar 0.934 + 03 0.994 + 03  * 50.16+ 2.32 45.85 + 2.28 * 
2. IV Instar 0.930 + 03 0.995 + 02 * * 50.40+ 2.28 46.30 + 2.13 * 
3. V Instar 1.338 + 00 1.305 + 03  * 51.30+ 2.28 44.80 + 0.65 * * 
4. Pupae 0.932 + 03 0.997 + 03  * 30.90+ 2.28 28.70 +  0.4 * * * 

 
 Each value represents the mean of 5 determinations. 
 Sign + or - represents percentage increase or decrease over the control. 
 
  P    <    0.01 * 
  P    <    0.05 ** 
  NS  =   Non Significant * * * 

         Fig:Percent variation of Protein content of Sylepta derogata 
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Fig: Percent variation of Glucose level of Sylepta derogata 

  
         
         
         

IV. DISCUSSION 
        Literature on the larvicidal effect of chemical and Bio-
pesticides in Lepidopteran insect is very vast.  Fadare and 
Amusa(2003), reported that, the percentage of bollworm damage 
caused ranging from 12 to 13% after the post spray application of 
chemical pesticide. 
        The antifeedant, insecticidal and repellent action of Acorus 
calamus and other plant extract against several insect species 
were well reported by (Saxena and Srivastava, 1972) Edig and 
Davis, 1980 and Tripathi and Sing 1993 and chandel et al., 
2001).  The products of neem have been studied for their efficacy 
against large number of insect pest (Mehrotra and Gujar, 1986, 
Schmutter 1990 and Gujar 1997).  It has been found to be an 
antifeedant, chitin synthesis inhibitor and ecdysteriod inhibitor 
against a number of lepidopterous and hemipterous insect pests 
(Kubo et al., 1983, Chockalingam et al., 1990 and Krishnayya 
and Rao, 1995), Gopal and Senguttuvan (1997), Sarode (1998) 
and Vaish1998) who observed that Helicoverpa  armigera was 
successfully managed in Chick Pea Crop by the use of bio-agents 
like,  Azadirachtin, Btk, and Ha NPV. 
        It was found that the Sylepta derogata, stopped its spinneret 
and failed to produce tiny silken thread to roll the leaves after the 
Econeem and Acorus calamus treatement.  Starvation in the 
larvae was noted when  Sylepta  derogata  treated  with Piper 
longum extract, when compared to other two botanicals, the 
Acorus  calamus  extract  treatment caused lesser  mortality  in 
the larvae of Sylepta derogata and Piper longum find Econeem 
caused severe damage in the larvae.  The results in the present 
investigation are similar to the findings of the earlier workers 
Saxena  and Srivastava, 1972.  When the high dosage of 
botanical extracts with increased duration caused significant 
mortality in the larvae of Sylepta derogata. 
  
SUMMARY OF RESULTS 

        Toxicity of Econeem, Acorus calamus and Piper longum 
enhanced to arrest the spinneret and lead to arrest the silken 
thread formation. 
 

1. Morphological deformities were observed at low 
dosages in all the three treatments. 

2. The total protein content of larval haemolymph was 
significantly increased in Econeem.  The non significant 
increase in the protein content was also noted V-instar 
larva treated with 25% of 1.304.  The increase in the 
protein content after treatment might be synthesis of 
new protein or accumulation of new protein due to toxic 
effect to compared with the toxic stress and nullify the 
toxic effect. 

3. The significant decline  in the glucose level were 
observed in that treated larva when compared to the 
control.  The significant increase was noted  44.30% in  
III  instar larvae  after  Econeem treatment.  The glucose 
might be either used for synthesis of trehalose, nor 
directly enter into the TCA cycle for production of 
energy.  The utilization of more glucose level in the 
treated larvae than the control was clearly showed the 
effect of toxicity caused more stressed in the larva 
which is need for more energy. 

4. The heamolymph protein profile showed the 
disappearance and reappearance of new protein 
fractions with varied peak length have been observed. 

 

V. CONCLUSION 
        In the present investigation, the administration of Econeem, 
Acorus calamus  and Piper longum promoted the larval 
morphological deformities in different larval stages at different 
doses at varies duration.  The toxicity in the treated larvae 
enhanced the biochemical changes which altered the quantities of 
protein and glucose content.  When compared to other two plant 
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extracts, the Econeem is more effective and the Acorus calamus 
extract is equally important to that of Econeem, the Piper longum 
extract also exhibited its potential to control the larva and altered 
the biochemical constituents, therefore from the above findings it 
is inferred that Econeem and Acorus calamus, Piper longum 
extracts may be used in the pest control management instead of 
hazardous chemical pesticides. 
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    Abstract- This paper will discuss the current cyber threats in 
organization wireless network since it is a trend nowadays to 
implement wireless network in an organization. Despite the 
benefits that wireless technology can provide to organization, it 
also can bring potential cyber threats which are done in a form of 
sophisticated and diverse attacking mechanisms that will 
jeopardize the organization reputation. The BYOD initiative in 
organization has brought significant cyber risk and threats into 
the organization because of tremendous possession of mobile and 
portable devices by employees which can also utilized during 
work. The organization wireless network is accessible by the 
employees but at the mean time they bring potential cyber threats 
to the organization’s wireless network due to negligence of 
security policy on their devices, lack of security awareness, 
differences in device’s technology, inappropriate network 
configuration and advance attacking techniques. In this paper, 
some recommendation will be provided to readers in dealing 
with wireless cyber risk and threats in order to come out with 
sufficient cyber risk management plan for an organization. 
 
 
    Index Terms- wireless network, cyber threats, security, 
WLAN, BYOD. 
 

I. INTRODUCTION 
e live in the information era where access to information is 
changing rapidly where portable and mobile technologies 

have become a commodity in our daily life. The proliferation of 
these technologies and devices has brought great benefits and 
opportunities but their use also exposes us to significant risks. 
Information systems and communication become more complex 
because the increase number of individuals, organizations and 
business get networked. The complexity triggers new cyber 
threats and attacking methods to surface.  

Information technology (IT) has been utilized extensively 
today, not forgetting organizations. IT can be used as leverage 
for achieving various goals [1]; it also can be used as a weapon 
for mass destruction in humanity’s lives. That is why it is 
important for organization that uses IT, to be aware of the risks 
that they may face. With the invention of wireless technology, 
risks of using IT will be elevated due to the openness or 
availability of the network. Anyone with the knowledge to hack a 
network wirelessly would have amazing advantage to gain 
private information. 

Wireless communication is one of the current disruptive 
technologies. According to [2], wireless network refers to the use 
of radio frequency signals to share information and resources 
between devices. Wireless networking offers numerous 
advantages and potential benefits in organization or workplace. 
Productivity of the employees can significantly improve due to 
greater accessibility to information resources. 

Nevertheless, wireless technology also escalates new threats 
and changes the present information security risk profile [3]. 
Every organization faces a wide variety of risks but the 
challenging one is the risk associated with information and 
information systems; the cyber risk. In the late decades, cyber 
risks have evolved rapidly and bring devastating consequences to 
an organization [4]. 
 

In this paper, we present the advantages and disadvantages 
of implementing wireless network together with the cyber risk 
and threats to wireless networks in the second. The third section 
of the paper discusses the new trend in organization or workplace 
that leverage BYOD or Bring Your Own Devices initiative along 
with its potential benefits and risks of establishing it. In the 
fourth section, we identify some current threats in wireless 
networks to date. The fifth part discusses the attribute of secure 
wireless network should have. In sixth section, we provide a 
recommendation for cyber risk management in organization’s 
wireless network and conclusion in the last section. 

II. WIRELESS SECURITY RISKS 
Most of the wireless attacks would be targeted through the layers 
in the Open Systems Interconnection (OSI) model. In [  5  ], 
there are various kind of cyber security risk associated with 
wireless network system such eavesdropping, hijacking, Man-in-
the-middle (MitM), Denial of Service (DoS), management 
interface exploits, authentication cracking, MAC spoofing and 
peer-to-peer attacks. 

Eavesdropping is achieved by placing an antenna at the right 
place and being connected to a Wireless Local Area Network 
(WLAN) Network Interface Controller (NIC). The attack is 
possible due to the easiness of decrypting the encrypted data that 
is been sent through the wireless network. The attack on the 
wireless network can be done using WLAN analyzer application. 
Hijacking is the situation where an unauthorized user takes 
control of an authorized user’s wireless LAN connection. In a 
WLAN, hijacking is done at Layer 2 (MAC Layer) for DoS 

w 
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attack and at Layer 3 for attacking purposes. Hijacking can be 
depicted as shown in Figure 3 below: 
  

 
Figure 1: WLAN hijacking. 

 
Man in the Middle (MitM) attack is a form of hijacking 

attack and when MitM is accomplished, it means that Layers 1,2 
and 3 have been compromised. Denial of Service (DoS) attack is 
launched specifically against WLAN networks at Layer 1 
(Physical) and Layer 2 (Data Link). DoS is a category of attacks 
that includes any actions resulting in the inability of users or 
systems to access needed resources.  

Management interface exploits attack is done where an 
attacker firstly tries to connect to an open WLAN and the 
attacker will then exploit the IP address that has been assigned to 
the attacker. Say the IP address that the attacker has been 
assigned to is 10.10.10.18. The attacker then will try to connect 
to the IP address of 10.10.10.1 with the attacker’s browser, this is 
because WLAN residential gateway and many wireless routers 
use this IP addressing scheme for their default configuration. 
Basically, all the attacker has to do is to attempt to connect to 
each IP address in the attacker’s subnet, which is determined by 
inspecting the IP address and subnet mask in the attacker’s 
configuration, or by using a scanning tool that will attempt to 
connect to port 80 on each IP address. Management interface 
exploits attack can also be done into a DoS attack by firstly 
gaining access to an access point (AP) or WLAN router then 
configure the MAC filters to only allow the attacker’s client 
access. This would provide the attacker with a full access to the 
network’s bandwidth for some period of time until the attacker’s 
discovered. 

Authentication cracking can be done by listening to the four-
way handshake that is involved in the Wi-FI Protected Access 
(WPA) authentication process and for example using the 
CoWPAtty tool, to discover passphrase. If the attacker failed to 
get the four-way handshake, the attacker can transmit a 
disassociation frame to the station to force a new four-way 
handshake again.  

Media Access Control (MAC) spoofing is when an attacker 
discovers a valid MAC address and changes his/her own network 
interface controller’s (NIC) MAC address to match that 
discovered MAC address. Peer-to-peer attack occurs when one 
WLAN station attacks another WLAN station that is associated 
with the same access point. This kind of wireless attack is usually 

done to commit theft or damaging the victim’s station. Another 
form of peer-to-peer attack is the attack on an ad-hoc or to an 
independent basic service set network. Since most computers are 
using Windows and that Windows always has its file sharing 
over a network option on, the probability of this attack is higher.  

III. BYOD: NEW TREND IN ORGANIZATION 
Recently, there is a new initiative implemented by certain 
organization called BYOD or Bring Your Own Devices as the 
mobile devices getting more portable and smarter. BYOD allows 
employees to bring and use their personal devices to access 
organization’s network to complete their tasks in workplace. The 
key objective of BYOD is for the employee to have better control 
of their work in the office [6] [7] because most of employees 
nowadays choose to put in their personal and work associated 
matters in the same smartphones or tablets. BYOD requires the 
employer to come up with a comprehensive and effective policy 
to protect organization’s credentials to be accessed by 
unauthorized employees [7].  

The level of security awareness of the employee is the main 
issue of BYOD initiative. This is a significant threat to the local 
network as those devices were synchronized with the local 
network. The main concern in applying BYOD in these 
environments is the proper and solid segregation between 
authorized and unauthorized territory for the users. If they reach 
the core network there are many possibilities of malicious 
activities such as data modification, forgery, cheating and any 
other possible unethical doings [8]. The network must be very 
properly designed, so that all the users are allocated reasonable 
bandwidth, unless the users will get frustrated and bring their 
own access point to access the network. 

According to [9], from organization’s perspective, the most 
significant advantage that BYOD can convey alludes to improve 
mobility and better efficiency as representatives are presently 
ready to work wherever and at whatever point they like, while 
using their own devices [10] [9]. It is also believed that BYOD is 
bolstered inside the organization, employee will be more eager 
and connected with, and analytical abilities can be enhanced. 
Besides, the organization will actually appreciate the benefits of 
ingenious functionalities and technologies that utilized by the 
employees [11] [9].  

Moreover, by allowing employees to make utilization of 
their own portable devices, organizations can diminish IT 
infrastructure costs. Meanwhile, from an employee point of view, 
the quality of their work is enhanced greatly, as they have the 
option to pick the services, applications and devices they wish 
for both personal and work purposes [12] [9]. 

Eventually, the pushing factor of BYOD is the IT self-
sufficiency among employees who have owned mobile devices 
such laptops, tablets and smartphones. Their devices are more 
advanced compared to the computerize equipment provided by 
organization’s IT departments. As part of consumerisation, 
BYOD encourages employees to work on devices they preferred 
with a sense of freedom to access corporate data and resources. 
However, it can jeopardize IT security and put organization's 
sensitive business systems at risk if not fully understood and 
regulated. 
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IV. WIRELESS CYBER THREATS IN ORGANIZATION 
As organization deploying BYOD initiative in workplace, a 
multitude of cyber attack could penetrate into the wireless 
network subsequently. There is several popular cyber attack 
nowadays that threaten the security of organization’s wireless 
network identified by [13] including: 
• Vulnerability scanning 

Vulnerability scanning is a process when hackers use certain 
tools to scan the network with the in order to find the 
vulnerabilities and security level of the network. After 
scanning the network, the attacker may proceed to get into 
the network. Some of the tools used to establish this kind of 
attack are Netstumbler and Kismet. These sophisticated tools 
is used in war driving [14] [13] where the attackers will get 
into the network and do the password cracking activities to 
compromise user’s credentials.  
  

• Man-in-the-Middle (MITM) attack 
MITM attack is to position the attacker between two hosts in 
order to hijack connection and injecting traffic by installing 
a fake access point. It can occur as jamming by consistently 
transmitting signals to the existing wireless access points 
while providing clear signal from another fake access points. 
When MITM is accomplished, it means that Layer 1, 2 and 3 
of OSI have been compromised. 
 

• Packet sniffing 
Packet sniffing is an attack by using packet sniffer software 
such as Wireshark, Network Miner or Cain and Able. 
Wireshark for example, is a user friendly and free software 
for sniffing activity. In addition to that, its functions can be 
enhanced and integrated with other software as well. During 
this attack, attackers sniff the content of packets and access 
unencrypted usernames and passwords. By using tools such 
as Wireshark, sniffing activities can be done by anybody by 
little practice [15] [13]. 
 

• Denial of Services (DOS) attack 
One of the weaknesses of wireless network is the restricted 
usage of bandwidth. This situation is giving great advantage 
to hackers to launch Denial of Service attack by replaying 
packets in order to generate noise or by sending de-
authenticate packets to the legitimate users in the subnet. 
DoS attack is launched specifically against the Layer 1 
(Physical) and Layer 2 (Data Link) of the OSI model. It is 
categorized as an attack that includes any actions resulting in 
the inability of users or systems to access needed resources. 

V. PRINCIPLES OF SECURED WIRELESS NETWORK 
Upon the setting up of wireless network in organization, it is vital 
to consistently improve the network management to ensure better 
connectivity and accessibility without putting security on the 
line. As suggested by [16] [13] in their paper, here are some 
principles of what a secured wireless network should have. 
 
• Efficient Devices Management, Control and Monitoring 

A secured network should have all the APs to be registered 
and an automated system must be deployed to enabling APs 

updating activities.  Role Based Access Control (RBAC) is a 
system that will assign a role to any device based on how 
they were authenticated in order to avoid misuse and abuse 
of the network and other security breach. A secured wireless 
network management should be able to monitor users’ 
activity in real time. This is important as there will be 
hundreds or of devices connected to the network, so it is 
important to monitor and manage the applications and 
programs that are using the network. All devices are also 
need to be registered and assigned unique IP from the 
network. To avoid hassle, network access control can allow 
the users to register themselves to the network. 
 

• Filtering and Firewall 
As a network administrator we do not want any user to abuse 
the network to visit malicious websites or run prohibited 
programs, thus filtering process must take place. This is also 
to reduce the possibility the users spreading virus to the core 
network. A comprehensive security system which integrated 
firewall, intrusion prevention system and application 
identification and control is what every secured network is 
advised to have. 
 

• Proper Network Segmentation and Segregation 
A clear and solid boundary of core network and wireless 
network should be defined so the network can be securely 
accessed by the users. This is to avoid unauthorized 
personnel to reach the core network intentionally or not. It is 
also important to eliminate device which tries to cross the 
limit out from the network. 
 

• Enforced policy 
By having clear and understandable policy or agreement of 
prohibited actions in wireless network such as packet 
sniffing or placing any device which can act as a RAP might 
help to reduce malicious activities in wireless network. As to 
handle threats that might occur because of social 
engineering, a written agreement of policy between 
employees and employers must be taken place from the first 
day of work. Employees might be given certain unique 
password to login into company’s wireless network and 
repeatedly reminding them not to share the password and 
other sensitive credentials to others. Precautions must also 
be taken when the users are using wireless network outside 
of their homes or offices, such as hot spots to safeguard 
confidential credentials from any attackers. 

VI. RECOMMENDATION 
In order to secure wireless network, organization has to have 
adequate cyber risk management plan in their IT planning. Based 
on [17], we come out with the following guidelines for 
organization to draw a comprehensive cyber risk management for 
their wireless network. 
 
1. Assess risks, test and evaluate system security controls 

for wireless network. 

Maintaining secure wireless network is continuing process which 
needs superior effort than that needed for other network systems. 
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The assessment to be done frequently because the wireless 
environment is fragile and the risk is much more damaging 
compare to others. Network administrator has to maintain a full 
understanding of the topology of the wireless network of the 
organization. They also needed to perform periodic security 
testing and assessment of the wireless network. To monitor and 
track wireless devices, a constant, randomly timed security audits 
has to be performed. There are also needs to observe the changes 
in wireless industry especially changes related to standards that 
enhance security features and for the release of new products. In 
addition, they have to monitor any emerging new threats and 
vulnerabilities in wireless technology. 
 
2. Perform risk assessment and develop security policies for 

the wireless network. 

The risks related with wireless network implementation is 
considerable and organizations should plan to protect their 
important operations before they implement it. Security 
assessments should be performed prior to implementation of 
wireless technologies in order to determine the threats and 
vulnerabilities that it would introduce in the organization 
environment. The assessment should consider existing security 
policies, recognized threats and vulnerabilities, system 
performance, reliability issues, technical requirements and etc. 
The organization can start to plan and implement the measures 
that it will put in place to protect its systems once the risk 
assessment is complete. The policies and measures that it puts in 
should periodically reassess because computer technologies and 
malicious threats are frequently changing.  

3. Plan the wireless network installation. 

The security of wireless systems, devices and its infrastructure 
should be taken into consideration from the initial planning stage 
because it is much more difficult to address the issue once the 
network has been set up. A detailed, well-designed plan can point 
the way to come out with a best security decisions for 
configuring wireless devices and network infrastructure. The 
plan will support the decisions associated with usability, 
performance, and risk of the network. Wireless technologies 
present unique security challenges due to immaturity of the 
technology, partial security standards, inadequate user 
awareness, faulty implementations, and negligent of 
administrative practices. 

4. Apply security management practices and controls. 

Network administrator should identify organization critical 
information system assets.  Adequate policies, standards, 
procedures, and guidelines has to be well-developed, 
documented and implemented in order to ensure confidentiality, 
integrity, and availability of information protected. The 
developed wireless security policy should address the use of 
802.11, Bluetooth, and other wireless technologies in the 
workplace. Standardized configurations for wireless devices 
should be implemented to reflect the security policy in ensuring 
the consistency of operations. Security training for employees is 

important to raise their awareness about the threats and 
vulnerabilities incur from the usage of wireless technologies. 
Data is transmitted over the radio channel; thus a robust 
cryptography is vital to protect the data. 

5. Implement physical access controls to protect wireless 
system. 

Adequate physical security measures comprise of access control 
systems, barriers and guards should be implemented act as the 
premier protection layer to wireless systems.  It could lessen the 
risks such as theft of equipment and installation of rogue access 
points or wireless network monitoring devices. Portable and 
mobile devices which relatively small in size, low cost and 
constant mobility make them more likely to be stolen, misplaced, 
or lost. Thus, the physical security controls that protect desktop 
computers do not offer the same protection for them. 
 
6. Deploy and consistently test security features for the 

system.  

A renowned security features in wireless technologies such as 
authentication, encryption, firewalls and other appropriate 
protection mechanisms methods should be deployed and test 
consistently. Generally, wireless technologies come with some 
embedded security features, but those security features available 
in networks and devices may not be as comprehensive and robust 
as required. It may be weak; hence, a well-developed security 
mechanisms and robust cryptography should be adopted to 
achieve the highest levels of integrity, authentication, and 
confidentiality.   

VII. CONCLUSION 
As discussed in this paper, wireless network is vulnerable to 
attacks and exposed to many types cyber threats. Implementing 
wireless network in organization is essential in today’s working 
environment and challenging since the proliferation and usage of 
portable devices is on hype. Consequently, it leverages the 
BYOD to be implemented in workplace. Only when wireless 
networks and devices are protected and secured, organization and 
employees will gain the benefit from its resources.  
Organizations can mitigate the risks by applying 
countermeasures to address specific threats and vulnerabilities of 
their wireless infrastructure which involve information security 
management, procedure, policy, and technical controls. Although 
the measures will not preclude all penetrating cyber-attack from 
occurring, it could be an effective ways to minimize risks 
associated with wireless technology. The advancement in 
wireless and mobile technology has brought great benefit and 
leveraging the working environment today, but it comes with a 
significant risk as well. A cyber threats do not recognize 
organizational boundaries and any attack could lead to a 
devastating implications. Therefore, a comprehensive cyber risk 
management should be adopted to prevent, mitigate and remove 
the unforeseen impact to the organization. 
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   Abstract- Despite the prevalent clinical applications of 
cisplatin, serious toxic side effects comprising reproductive 
toxicity confine its therapeutic efficacy. Thus, the current study 
explored the possible protective effect of captopril and 
telmisartan against cisplatin-induced testicular damage in rats. 
Captopril (100 mg/kg) and telmisartan (10 mg/kg) were orally 
administered for 15 days, whereas cisplatin (10 mg/kg; i.p.) was 
injected as a single dose at the 12th day to induce testicular 
damage in adult male Sprague-Dawley rats. Cisplatin 
prominently decreased reproductive organs weights, sperm 
count, sperm motility, and increased sperm abnormalities, along 
with histopathological damage of testicular tissues. In addition, it 
resulted in a significant decline in serum testosterone as well as 
testicular enzymatic and non-enzymatic antioxidants levels 
(superoxide dismutase, catalase, glutathione peroxides, and 
reduced glutathione), parallel to a remarkable elevation in 
testicular content of malondialdehyde, nitric oxide, tumor 
necrosis factor-α, and nuclear factor-kappa B. Treatment with 
captopril or telmisartan markedly attenuated cisplatin-induced 
injury by suppression of oxidative/nitrosative stress and 
inflammation, amendment of antioxidant defenses, as well as 
improvement of steroidogenesis, spermatogenesis and testicular 
histological features. This study suggests a novel therapeutic 
application for captopril and telmisartan as protective agents 
against cisplatin-induced testicular toxicity through their 
promising anti-inflammatory and antioxidant capacities. 
 
    Index Terms- Captopril, cisplatin, oxidative stress, 
telmisartan, testicular damage. 

I. INTRODUCTION 
isplatin is an extremely effective anticancer drug for the 
treatment of diverse types of solid tumors (Amin and 

Buratovich, 2009). Despite the improvement in quality of life of 
cancer patients; the use of cisplatin was restricted clinically by its 
major side effects including testicular toxicity (Beytur et al., 
2012, Fung and Vaughn, 2011). In adult men, fertility can be 
preserved by spermatozoa cryopreservation and intracytoplasmic 
sperm injection, however, these methods are not feasible options 
for pre-pubertal patients (Rezvanfar et al., 2013). Besides, in 
adults, the freezing and thawing of semen can reduce the sperm 
quality (Maines et al., 1990). Interestingly, growing evidences 
revealed that combination therapy can be beneficial to overcome 
this special reproductive toxicity (Narayana et al., 2012, 
Ahmed et al., 2011).  

       Male reproductive toxicity rises from targeting rapidly 
growing testicular cell types such as leydig, sertoli, and germ 
cells (Boekelheide, 2005). Cisplatin adversely impairs non target 
tissues via increased free radical generation and depletion of 
antioxidants; which results in inhibition of protein synthesis and 
DNA damage (Fung and Vaughn, 2011, Ilbey et al., 2009a). 
Growing evidence verifies that activation of the renin angiotensin 
system (RAS) is largely implicated in cisplatin-induced tissue 
injury (El-Sayed et al., 2008, Saleh et al., 2009) where cisplatin 
amplifies RAS components level both experimentally (El-Sayed 
et al., 2008, Okui et al., 2012) and clinically (Kurt et al., 1999). 
Indeed, angiotensin II, the chief component of RAS, induces 
tissue oxidative stress and apoptosis (Cai et al., 2003, Wolf, 
2000). Besides, it triggers inflammation via upregulation of pro-
inflammatory transcription factors, which results in a vast array 
of proinflammatory cytokines that further injures the tissues 
(Hayashi et al., 2010).  
       Therefore, the current study was conducted to investigate the 
efficacy of RAS blockade against cisplatin-induced testicular 
damage. Captopril is an angiotensin converting enzyme inhibitor 
that reduces circulating and tissue levels of angiotensin II. 
Moreover, it is a powerful thiol-containing antioxidant (Liu et 
al., 2007) that possesses anti-inflammatory potential 
(Amirshahrokhi et al., 2010). Captopril is widely  used  for  the  
treatment  of hypertension,  congestive  heart  failure,  and  
diabetic  nephropathy (Cohen et al., 1996). In context, 
telmisartan is a highly selective angiotensin II type-1 receptor 
blocker which is approved for the treatment of hypertension. It is 
endowed with potent anti-inflammatory, antioxidant and anti-
apoptotic effects (Fouad et al., 2010). 
       Interestingly, recent studies revealed that both drugs 
ameliorated chemotherapy-induced cardiotoxicity and 
nephrotoxicity (Abd-Ellah, 2012, Cadeddu et al., 2010, 
Ibrahim et al., 2009) as well as cadmium-induced testicular 
toxicity (Fouad and Jresat, 2013). Herein, the potential 
protective effects of captopril and telmisartan against testicular 
toxicity induced by cisplatin in male rats were investigated by the 
assessment of hormonal and spermatological changes, oxidative 
stress parameters, inflammatory markers, and the testicular 
histopathological alterations. 
 

II. MATERIALS AND METHODS 
Animals 
       Adult male Sprague-Dawley rats; weighing 240-280 g, were 
obtained from the breeding colony of the National Organization 
for Drug Control and Research (NODCAR), Giza, Egypt. 

C 
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Animals were accommodated under controlled environmental 
conditions (23±2°C temperature, 60±10% humidity, 12/12 h 
light/dark cycle) and were allowed standard chow diet and water 
ad libitum. The investigation complies with the Guide for the 
Care and Use of Laboratory Animals (NIH Publication No. 85-
23, revised 1996) and was approved by the Ethics Committee of 
Faculty of Pharmacy, Cairo University, Cairo, Egypt (Permit 
Number: PT 922). 
Chemicals and drugs  
       Cisplatin was purchased from Mylan (Saint-Priest, France). 
Captopril and telmisartan were obtained from Multipharma 
pharmaceutical and Sigma pharmaceutical industries; 
respectively (Cairo, Egypt). All other chemicals were of the 
highest purity and analytical grade.     
Experimental design  
       Seventy rats were randomly divided into seven groups (10 
rats each). Group I served as a control. Rats of group II received 
orally 0.5 % carboxymethyl cellulose (10 ml/kg) for 15 days. 
Animals of groups III & IV received orally captopril dissolved in 
water (100 mg/kg) (Fasihi et al., 2012) and telmisartan 
suspended in 0.5 % carboxymethyl cellulose (10 mg/kg) (Fouad 
and Jresat, 2013) for 15 days; respectively. Those of groups V, 
VI, and VII received a single intraperitoneal injection of cisplatin 
(10 mg/kg) on the 12th day to induce testicular toxicity (Longo et 
al., 2011); whereas, rats of groups VI and VII were treated with 
captopril and telmisartan; respectively, as previously described. 
Four days after cisplatin injection, rats were weighed, 
anesthetized, and blood samples were collected and centrifuged 
at 3000 xg for 10 minutes for serum separation to estimate 
testosterone level. Thereafter, animals were euthanized and the 
reproductive organs were immediately removed, cleaned from 
the adhering tissue, and weighed. The epididymal content for 
each rat was instantly collected to examine the spermatological 
parameters. Furthermore, the left testis was fixed in 10% 
formalin for histological examination. Whereas, the right testis 
was decapsulated, homogenized in 0.05 M potassium phosphate 
buffer (pH 7.4), and processed for the estimation of oxidative and 
inflammatory biomarkers. All samples were stored at -80°C until 
analysis. 
Spermatological Examination 
       The epididimal content of each rat was promptly collected 
for the estimation of sperm count, motility as well as 
abnormalities as previously described (Bearden and Fluquary, 
1980). 
Estimation of serum testosterone level 
       Serum testosterone level was estimated according to 
manufacturer’s instructions using rat Testosterone EIA ELISA 
Kit (Enzo life sciences, San Diego, CA, USA). 
Estimation of oxidative/nitrosative and inflammatory 
biomarkers in testicular homogenate 
       Testicular homogenate was divided into 3 aliquots, where 
the first one was used for estimation of malondialdehyde (MDA) 
(Deniz et al., 1997). The second aliquot was deproteinized with 
5% sulfosalicylic acid, centrifuged at 1000 xg for 15 minutes and 
the obtained supernatant was used for the estimation of reduced 
glutathione (GSH) (Beutler et al., 1963). The third one was 
centrifuged at 4000 rpm for 15 minutes at 4°C and the resultant 
supernatant was used for the assay of superoxide dismutase 
(SOD), catalase (CAT), glutathione peroxidase (GPx), and nitric 

oxide (NO) according to manufacturer’s prescripts using the 
corresponding Biodiagnostic colorimetric kits (Cairo, Egypt), 
while tumor necrosis factor (TNF)-α was assayed using rat TNF-
α Elisa Kit (Enzo life sciences, San Diego, CA, USA).     
Histological examination 
Light microscopic evaluation 
       The fixed testis was processed for paraffin embedding and 4 
μm sections were prepared. Testicular sections were stained with 
haematoxylin and eosin (H&E) and examined using a light 
microscope. Qualitative histopathological damage in the 
seminiferous tubules was graded according to the severity of 
degenerative findings: (−) no obvious damage, (+) fewer than 
25% of seminiferous tubules affected (mild), (++) 25–50% of 
seminiferous tubules affected (moderate), and (+++) over 50% of 
seminiferous tubules affected (severe) (Rezvanfar et al., 2013). 
Histopathological examination of testes was interpreted by an 
experienced observer who was blind to the sample identity to 
avoid any bias. 
Immunohistochemical analysis of testicular nuclear factor-
kappa B (NF-κB) 
       Paraffinized testicular sections were rehydrated in xylene 
and graded ethanol solutions. Samples were heated in citrate 
buffer (pH 6) for 20 minutes, cooled, and thereafter incubated 
with primary polyclonal rabbit anti-NF-κB antibody (1:200; 
Invitrogen, Carlsbad, CA, USA) overnight at 4°C. Sections were 
washed with phosphate buffered saline, and incubated for 30 min 
at 37°C with biotinylated secondary antibody, and then with 
Avidin DH and biotinylated horseradish peroxidase H complex 
according to Elite ABC kit instructions (Vector Laboratories Inc., 
Burlingame, CA, USA). After another wash with phosphate 
buffered saline, the reaction was revealed by diaminobenzidine 
tetrahydrochloride (DAB Substrate Kit, Vector Laboratories Inc., 
Burlingame, CA, USA) and the sections were counterstained 
with hematoxylin, dehydrated, and cleared in xylene then cover 
slipped for light microscopic examination. 
Statistical analysis 
       Data were expressed as means ± S.E.M. Results were 
analyzed using one way analysis of variance test (One-way 
ANOVA) followed by Tukey-Kramer multiple comparison test. 
Statistical analysis was performed using GraphPad Prism 
software version 5 (San Diego, CA, USA); a probability level of 
less than 0.05 was accepted as statistically significant. 
 

III. RESULTS 

       There was no change in any of the tested parameters 
between the control rats and those which received carboxymethyl 
cellulose, captopril, and telmisartan alone (at the selected doses). 
Alterations in body and reproductive organs weight (Table 
1): 
       A significant decrease in body as well as relative 
reproductive organs weight was observed as a result of cisplatin 
administration compared to control group. Cisplatin decreased 
body weight to 87.7% of control rats, an effect that was not 
alleviated by captopril nor telmisartan treatment. The weight of 
right and left testis, cauda epididymis, prostate and seminal 
vesicle were significantly decreased after cisplatin exposure to 
82.9%, 85.2%, 76.6%, 73.7% and 80.7 % of the control group; 
respectively, while all of them were normalized by captopril 
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administration. Similarly, telmisartan restored reproductive 
organs weight except for cauda epididymis. 
Effects on spermatological parameters and serum 
testosterone level (Table 2): 
       Cisplatin-treated rats showed a substantial decrease in sperm 
count and motility % almost by half and an increase in sperm 
abnormalities % to 2.7 folds compared to the corresponding 
values of the control group. Furthermore, serum testosterone 
level was markedly declined to 73.3% of the control group. 
Treatment with captopril alleviated the changes in motility %, 
sperm abnormalities %, and serum testosterone level by 32.5%, 
35.6%, and 19.7%, respectively as related to the cisplatin-treated 
group together with a normalization of the sperm count. 
Meanwhile, telmisartan administration substantially raised sperm 
count, motility %, and serum testosterone level to 1.54, 1.25 and 
1.20 folds; correspondingly, and reduced sperm abnormalities by 
33.86% versus the cisplatin group. 
Effects on testicular oxidative/nitrosative stress and 
inflammatory biomarkers (Fig. 1-3): 
       Cisplatin injection markedly amplified testicular MDA, NO, 
and TNF-α contents by 3.6, 1.6 and 5.2 folds, respectively; 
whereas it resulted in a decline in testicular GSH content along 
with SOD, CAT and GPx activities by 60.47%, 56.41%, 47.10% 
and 65.90%, respectively as compared to the control group. 
However, captopril and telmisartan treatment noticeably reversed 
such alterations except for CAT activity which was not affected 
by both drugs and SOD activity that was amended by captopril 
treatment only. In addition, the effect of captopril was more 
pronounced than telmisartan in terms of TNF-α decline.  
Effects on testicular NF-κB protein expression (Fig. 4 & 
Table 3): 
       The immunohistochemical examination of testicular NF-κB 
protein expression displayed an enhanced expression confined 
within the interstitial stroma adjacent to the basement membrane 
of degenerated tubules in testes of cisplatin-treated rats (Fig. 4E), 
an effect that alleviated by management with captopril and 
telmisartan (Fig. 4F & G).  
Effects on histopathological damage in testicular tissues (Fig. 
5 & Table 4): 
       Testicular sections of the cisplatin group revealed atypical 
morphological features manifested as massive degeneration in 
the seminiferous tubules, shrinkage in germ cell layers and 
disruption of spermatogenesis, interstitial edema, congestion in 
blood vessels and replacement of the interstitial stroma with 
homogeneous eosinophilic material (Fig. 5E). Captopril 
treatment normalized these histological abnormalities and 
amended spermatogenesis, though a slight congestion in blood 
vessels of the interstitisal stroma was still observed (Fig. 5F). 
Likewise, telmisartan attenuated the histopathological changes 
and protected the seminiferous tubules albeit less pronounced 
than captopril (Fig. 5G). 
 

IV. DISCUSSION 

       Testicular dysfunction and infertility are serious 
complications that may impact the clinical effectiveness of 
cisplatin. Thus, it seems imperative to search for agents that can 
protect against testicular toxicity whenever cisplatin 
chemotherapy is employed. Interestingly, preceding clinical 
studies revealed that addition of angiotensin converting enzyme 

inhibitors and angiotensin receptor blockers to platinum-based 
first-line chemotherapy may contribute to prolonged survival in 
patients with advanced lung and gastric cancer (Kim et al., 2012, 
Wilop et al., 2009). Moreover, the combination of these drugs 
with chemotherapy markedly delayed tumor growth (Williams et 
al., 2005, Hosseinimehr, 2014), thus much attention has been 
directed to their protective effects against chemotherapy-induced 
cardiotoxicity and nephrotoxicity (Abd-Ellah, 2012, Arozal et 
al., 2010, El-Sayed et al., 2008, Hrenak et al., 2013, Malik et 
al., 2015). However, to the best of our knowledge, their 
protective effects against cisplatin-induced testicular toxicity 
have not been investigated. The current study highlights the 
protective actions of captopril and telmisartan against cisplatin-
induced testicular toxicity in rats as verified by the restoration of 
testicular architecture, enhancement of steroidogenesis, 
preservation of spermatogenesis, modulation of the inflammatory 
reaction along with suppression of oxidative/nitrosative stress. 
       In the current study, the observed reduction in relative 
reproductive organs weights in cisplatin-treated rats establishes 
the toxic potential of cisplatin on the reproductive system as 
previously documented by (Atessahin et al., 2006, Ilbey et al., 
2009a). It was declared that this weight reduction is related to the 
oxidative damage induced by cisplatin (Adejuwon et al., 2015). 
Such effect was further accompanied by degeneration of 
seminiferous tubules with disruption of spermatogenesis, sperm 
dysfunction, besides a decline in the testicular function 
biomarker, i.e. testosterone. Many investigations confirmed our 
results (Adejuwon et al., 2015, Amin et al., 2012, Rezvanfar et 
al., 2013, Salem et al., 2012). 
       Herein, captopril and telmisartan treatment almost restored 
the reduction in reproductive organs weights induced by 
cisplatin, which is consistent with a previous study (Kushwaha 
and Jena, 2013). Moreover, cisplatin-induced reduction in 
testosterone level was significantly reverted by captopril and 
telmisartan administration, which is in accordance with 
preceding investigations (Fouad and Jresat, 2013, Kushwaha 
and Jena, 2013). This remarkable reduction in the hormonal 
level might be explained by cisplatin-induced severe damages on 
leydig and sertoli cells resulting from increased generation of 
free radicals as one of the possible mechanisms (Tousson et al., 
2014). Actually, testosterone is essential for the normal 
spermatogenesis as well as for the maintenance of normal 
structure of seminiferous tumbles (Sharpe et al., 1992). 
Noteworthy, captopril and telmisartan not only preserved the 
sperm characteristics but also maintained the testicular 
architecture by increasing the spermatogenic mass and 
decreasing the seminiferous tubules damage and necrosis. Such 
constructive effects may be attributed to the increased hormonal 
level, decreased apoptotic cell death and suppressed oxidative 
stress as well as lipid peroxidation (Fouad and Jresat, 2013, 
Kushwaha and Jena, 2013). It is worthy to mention that free 
radicals mediate reactions that are responsible for a wide range of 
cisplatin-persuaded side effects. 
       Cisplatin disrupts the redox balance of testicular tissue via an 
increase in lipid peroxidation, mitochondrial dysfunction and 
oxidative stress which result in inhibition of protein synthesis 
and DNA damage (Fung and Vaughn, 2011). Such effects were 
revealed in this work as a reduction in testicular GSH content as 
well as SOD, CAT and GPx activities and an elevation in MDA 
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level. These findings are in coherence with previous 
experimental studies (Adejuwon et al., 2015, Amin et al., 2012, 
Salem et al., 2012). 
       It is well known that oxidative stress stimulate transcription 
factors, including NF-κB (Kundu and Surh, 2005), which is a 
functional link between oxidative damage and inflammation 
(Hamza et al., 2015). Recent studies revealed that cisplatin-
induced oxidative stress upregulated the expression of NF-κB, 
which consecutively increased the expression of numerous genes 
such as inducible nitric oxide synthase (iNOS) resulting in 
apoptotic cell death in the testes (Hamza et al., 2015, Sherif et 
al., 2014). This is in accordance with the present results which 
revealed that cisplatin promoted the expression of NF-κB and the 
inflammatory mediators TNF-α and NO. Indeed, inflammation is 
considered as one of the important mechanisms by which 
cisplatin mediates testicular injury through downstream signaling 
pathways (Ilbey et al., 2009b). 
       In the present study, captopril and telmisartan administration 
tempered cisplatin-induced lipid peroxidation through decreased 
MDA level. They also amended the antioxidant status in 
testicular tissues via augmented GSH level of both reduced and 
peroxidase forms. In addition, only captopril significantly 
increased SOD activity in testicular tissues. Our results were in 
harmony with earlier reports showing that captopril and 
telmisartan attenuated lipid peroxidation and enhanced the 
antioxidant balance in testicular tissues in cadmium and STZ-
induced testicular toxicity in rats (Fouad and Jresat, 2013, 
Kushwaha and Jena, 2013). Moreover, suppression of NF-κB 
instigated by both drugs in this work reduced the transcription of 
downstream genes as evident by the decline in testicular TNF-α 
and NO levels. In support of our results, former preceding studies 
reported that captopril and telmisartan can block the activation of 
NF-κB signaling pathway which promotes the transcription of 
NADPH oxidase, TNF-α, and iNOS genes (Fouad and Jresat, 
2013, He et al., 2007, Ilieva et al., 2006, Kushwaha and Jena, 
2013, Morishima et al., 2009, Takaya et al., 2006). These 
actions highlight the potential antioxidant and anti-inflammatory 
abilities of both drugs as protective agents against cisplatin-
induced testicular damage in rats. 
       Actually, angiotensin II; the dynamic component of RAS, 
induces a vicious cycle of oxidative stress and inflammation by 
activating the angiotensin II type-1 receptor (Wolf, 2000). 
Angiotensin II is a prominent oxidative stress initiator through 
activating the NADPH oxidase enzyme, hence upsurges the 
production of superoxide anion, hydrogen peroxide, and 
hydroxyl radicals (Cai et al., 2003). These oxidative mediators 
sequentially trigger inflammatory cascades by upregulating the 
pro-inflammatory transcription factor NF-κB (Savoia and 
Schiffrin, 2007); that in turn increases transcription of pro-
inflammatory cytokines, adhesion molecules, and iNOS 
(Kleinert et al., 2004, Tak and Firestein, 2001). The chief 
proinflammatory cytokine TNF-α additionally injures the tissues 
(Hayashi et al., 2010). Furthermore, iNOS is responsible for 
excessive NO production which causes cytotoxic effects and has 
the potential to induce germ cell apoptosis (Chirino and 
Pedraza-Chaverri, 2009, Jahan et al., 2013). Where excess NO 
couples with superoxide anion to generate peroxynitrite radical, a 
potent oxidizing agent, which further injuries cells by oxidizing 
and nitrating cellular macromolecules (Clancy and Abramson, 

1995) with a resultant DNA fragmentation and lipid peroxidation 
(Valko et al., 2007). Thereby, blockade of this cycle via 
angiotensin converting enzyme inhibition or angiotensin II type-
1 receptor blockade might provide a plausible justification of the 
antioxidant and anti-inflammatory effects of captopril and 
telmisartan, respectively.  
       In addition, it is worthy to mention that captopril as a thiol-
containing compound scavenges various reactive oxygen species 
and prevents lipid peroxidation; accordingly it possesses 
tremendous antioxidant capacity related to its sulfhydryl group 
(Fouad and Jresat, 2013, Liu et al., 2007, Scribner et al., 
2003). On the other hand, telmisartan in addition to exerting its 
effects as an angiotensin II type-1 receptor antagonist; it can act 
as a partial agonist at peroxisome proliferator activated receptor-
gamma (PPAR-γ) (Benson et al., 2004). PPAR-γ has a crucial 
role in the reproductive physiology of both rats and human 
(Aquila et al., 2006, Braissant et al., 1996). It is also evident 
that PPAR-γ is expressed during the development of sertoli and 
germ cells in rodents (Thomas et al., 2011). Moreover, PPAR-γ 
stimulation reduces the production of inflammatory mediators 
and inhibit the NF-κB binding (Kushwaha and Jena, 2013). 
  

V. CONCLUSION 
       Taken together, it can be concluded that treatment with 
captopril and telmisartan provided significant and comparable 
protective effects against cisplatin-induced testicular toxicity in 
rats. The beneficial actions of these drugs are not only accredited 
to their ability to block angiotensin II-dependent activation of 
pro-inflammatory and pro-oxidant pathways, but also include 
their capability to scavenge free radicles, augment antioxidants, 
and deactivate NF-κB signaling pathway. Therefore, we suggest 
that angiotensin converting enzyme inhibitors and angiotensin II 
type-1 receptor antagonists may be beneficial in the clinical 
treatment of cancer patients with cisplatin while avoiding many 
of its side effects particularly reproductive system toxicity. 
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Figure (1): Effect of captopril and telmisartan on cisplatin-induced alterations in testicular MDA and GSH levels in rats. 
 
Each bar represents the mean ± SEM of 10 animals in each group;vs control, @vs CIS (one-way ANOVA followed by Tukey–
Kramer multiple comparisons test; p<0.05). CMC, carboxymethyl cellulose; CAP, captopril; TEL, telmisartan; CIS, cisplatin. 
 

                    
 

Figure (2): Effect of captopril and telmisartan on cisplatin-induced alterations in testicular TNF-α and NO levels in rats. 
 
 Each bar represents the mean ± SEM of 10 animals in each group;vs control, @vs CIS, #vs CIS+CAP (one-way ANOVA followed 
by Tukey–Kramer multiple comparisons test; p<0.05). CMC, carboxymethyl cellulose; CAP, captopril; TEL, telmisartan; CIS, 
cisplatin. 
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Figure (3): Effect of captopril and telmisartan on cisplatin-induced alterations in testicular SOD, CAT and GPx activities in 
rats. 

 
Each bar represents the mean ± SEM of 10 animals in each group;vs control, @vs CIS (one-way ANOVA followed by Tukey–
Kramer multiple comparisons test; p<0.05). CMC, carboxymethyl cellulose; CAP, captopril; TEL, telmisartan; CIS, cisplatin. 
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Figure (4): Effect of captopril and telmisartan on cisplatin-induced alterations in testicular NF-κB protein expression in rats. 

 
Photomicrographs illustrating immunohistochemical staining of NF-κB in testicular sections from (A) control, (B) CMC, (C) CAP, 
and (D) TEL groups showing no expression, (E) CIS group showing very extensive expression (arrows), as well as (F) CIS+CAP and 
(G) CIS+TEL groups displaying moderate expression (arrows) [Magnification: X 400]. CMC, carboxymethyl cellulose; CAP, 
captopril; TEL, telmisartan; CIS, cisplatin. 
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Figure (5): Effect of captopril and telmisartan on cisplatin-induced alterations in testicular histopathological features in rats. 

 
Photomicrographs of testicular sections from (A) control, (B) CMC, (C) CAP, and (D) TEL groups showing normal intact testicular 
tissues with mature seminiferous tubules (s) and complete spermatogenic series, as well as from (E) CIS group displaying marked 
degeneration in seminiferous tubules (ds) and sever congestion in blood vessels (v) of tunica  albuginea (a) with eosinophilic 
infiltrationin the interstitial stroma (t), (F) CIS+CAP group showing mature active seminiferous tubules (s) associated with moderate 
congestion in blood vessels (v) of the interstitial stroma and (G) CIS+TEL group showing moderate degeneration in some 
seminiferous tubules (ds) with moderate congestion in blood vessels (v) of interstitial stroma [H&E X 40]. CMC, carboxymethyl 
cellulose; CAP, captopril; TEL, telmisartan; CIS, cisplatin. 
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Figure (6): Diagram illustrating the alleviating action of captopril and telmisartan in cisplatin-induced testicular injury. 
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Table (1): Effect of captopril and telmisartan on cisplatin-induced alterations in body and reproductive organs weight in rats. 
 

 
Values are expressed as mean ± SEM of 10 animals in each group. vs control, @vs CIS (one-way ANOVA followed by Tukey–
Kramer multiple comparisons test; p<0.05).CMC, carboxymethyl cellulose; CAP, captopril; TEL, telmisartan; CIS, cisplatin. 
 
 
 

Table (2): Effects of captopril and telmisartan on cisplatin-induced alterations in spermatological parameters and serum 
testosterone level in rats. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Values are expressed as mean ± SEM of 10 animals in each group. vs control, @vs CIS (one-way ANOVA followed by Tukey–
Kramer multiple comparisons test; p<0.05).CMC, carboxymethyl cellulose; CAP, captopril; TEL, telmisartan; CIS, cisplatin. 
 
 
 
 
 
 

Groups  Final body 
weight  (g) 

Right testes 
(g/100g BW) 

Left testes 
(g/100g BW) 

Cauda 
epididymis 

(g/100g BW) 

Prostate 
(g/100g BW) 

Seminal 
vesicles 

(g/100g BW) 

Control 283.0±3.86 0.498±0.005 0.493 ± 0.005 0.047±0.002 0.217±0.003 0.265±0.004 

CMC 288.6±2.19 0.490±0.006 0.488± 0.005 0.045±0.001 0.223±0.004 0.278±0.005 

CAP 281.6±2.92 0.489±0.005 0.492 ± 0.005 0.048±0.001 0.222±0.006 0.282±0.008 

TEL 284.9±3.04 0.505±0.004 0.501 ± 0.006 0.048±0.001 0.237±0.005 0.282±0.007 

CIS 248.3±2.77 0.413±0.010 0.420 ± 0.011 0.036±0.002 0.160±0.006 0.214±0.007 

CIS + CAP 251.9±3.48 0.515±0.011@ 0.510 ± 0.010@ 0.045±0.002@ 0.203±0.006@ 0.266±0.008@ 

CIS + TEL 252.1±3.93 0.486±0.008@ 0.484 ± 0.010@ 0.041±0.001 0.196±0.009@ 0.256±0.013@ 

Groups Sperm count 
(107/ml) 

Sperm motility 
(%) 

Sperm 
abnormalities (%) Testosterone (pg/ml) 

Control 167.0±5.60 81.88 ± 1.61 5.28 ± 0.14 5605 ± 98.7 

CMC 166.1±5.03 81.25 ± 1.83 5.66 ± 0.19 5688 ± 38.5 

CAP 164.1±5.69 81.88 ± 1.31 5.83 ± 0.17 5385 ± 89.9 

TEL 165.0±6.42 81.25 ± 1.25 6.08 ± 0.20 5300 ± 89.0 

CIS 91.38±4.76 53.75 ± 3.62 14.29 ± 0.67 4107 ± 243.4 

CIS + CAP 156.1±5.05@ 71.25 ± 2.26@ 9.20 ± 0.49 4920 ± 121.0@ 

CIS + TEL 141.4±6.25@ 67.5 ± 2.11@ 9.45 ± 0.51@ 4934 ± 135.4@ 
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Table (3): Immunohistochemical detection of NF-κB protein expression in testes of rats 

 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 

 
- Nil, + mild, ++ moderate, +++ extensive,++++ very extensive.CMC, carboxymethyl cellulose; CAP, captopril; TEL, telmisartan; 
CIS, cisplatin. 
 
 
 
 

Table (4): Testicular histopathological alterations in rats 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Nil, + mild damage, ++ moderate damage, +++ severe damage, ++++ very severe.CMC, carboxymethyl cellulose; CAP, captopril; 
TEL, telmisartan; CIS, cisplatin. 
 
 
 
 
 
 
 
 
 
 

Groups NF-κB expression 
(in the interstitial stroma) 

Control − 

CMC   − 

CAP − 

TEL − 

CIS ++++ 
CIS + CAP ++ 
CIS + TEL ++ 

Groups Degeneration in 
seminiferous tubules 

Congestion in blood 
vessels 

Edema in interstitial 
stromal tissue 

Control − − − 

CMC − − − 

CAP − − − 

TEL − − − 

CIS ++++ ++++ +++ 
CIS + CAP − ++ − 
CIS + TEL ++ ++ − 
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EVALUATION OF SEVEN GROUNDNUT (Arachis 
hypogeae L.) CULTIVARS FOR YIELD RESPONSES 

IN BENUE STATE,NIGERIA 
Agaba E. B, Msaakpa, T. S 

 

I. INTRODUCTION 
roundnut (Arachis hypogaea L.) is a leguminous crop and 
belongs to the Family fabaceae (Wikipedia, 2010). It is the 

13 most important food crop and 4 most important oilseed crop 
of the world (Kees Stigter,2011).Groundnut is grown in 
23.95million hectares with a total production of 36.45million 
metric tons and average yield of 1520kg/ha in 
2009(FAO,2011).Major producing countries are: China,40%; 
India,16.4%; Nigeria, 8.2%; USA,5.9% and 
Indonesia,4.1%.Biotic and abiotic factors are major production 
constraints in Nigeria and elsewhere. 
        Groundnut seeds contain 40-50% fat, 20-50% protein and 
10-20% carbohydrate. The seeds are also nutritional source of 
vitamin E, niacin, folacin, calcium, phosphorus, magnesium, 
zinc, iron, riboflavin, thiamine, and potassium (Adeyeye and 
Ajewole, 1992). Groundnut seeds are consumed directly in raw, 
roasted or boiled form. Oil extracted from kernels is used as 
culinary oil, animal feed and industrial raw material (oil cakes 
and fertilizer). These multiple uses of groundnut plant makes it 
an excellent cash crop for domestic markets as well as for foreign 
trade in several developing and developed countries (Kees 
Stigter, 2011). 
        A rapid decline in groundnut production from 1975 to date 
due to biotic and abiotic factors, and neglect of agriculture due to 
over dependence on petroleum products has been observed. A 
large proportion of farmers still depend on the informal seed 
system, using farm-saved seeds or seeds obtained from their 
neighbours.The result of these shortcomings is that the demand 
for high quality seeds and high yielding cultivars in Nigeria is 
largely not satisfied.Groundnut protein is increasingly becoming 
important as food and feed sources especially in developing 
countries where protein from animal sources is not within the 
means of majority of the populace. 
        The performances of different cultivars of groundnut need 
to be evaluated across locations in the Southern Guinea Savanna 
agro-ecological zone of Nigeria(Benue State).The objectives of 
this study were therefore: to investigate the yield response of 
groundnut cultivars under the environmental conditions of 
Makurdi and Yandev locations in the Southern Guinea Savanna 
agro-ecological zone of Nigeria and to identify the best 
cultivar(s) to meet the market demand. 
 
 
 
 
 
 

II. MATERIALS  AND  METHODS 
Experimental Site 
        Field studies were conducted at Makurdi and Yandev 
locations of Benue State in 2011 and 2012 cropping 
seasons.These locations fall within the Southern Guinea Savanna 
agro-ecological zone of Nigeria(Kowal and Kassan,1979; 
Agboola,1979).Random soil samples were taken from the 
experimental plots before sowing and were dried under sun and 
run through a 2mm sieve and intimately mixed for mechanical 
and chemical analysis according to the procedure of IITA(1995) 
at NICANSOL soil testing laboratory,University of Agriculture, 
Makurdi. 
 
Materials 
        Seeds of the groundnut cultivars: Samnut-16, Samnut-21, 
and Samnut-23 were obtained from Institute of Agricultural 
Research(IAR), Samaru-Zaria; Borno Red and Bomboyo from 
Maiduguri; Ebunaigbaji and Ijiwanda were obtained from Oju 
Local Government area of Benue State. The seven groundnut 
cultivars were purchased in 2010 and kept in a well ventilated 
store for use in 2011. 
 
Methods 
        The experimental site was cleared and ridges 0.5m apart 
were prepared manually at both locations. Two seeds were 
planted per hole and spaced 75cmx20cm between plants with a 
population density of 66,000 plants per hectare. Thinning to one 
seedling per stand was done two weeks after sowing.The 
experiment was laid out in Randomized Complete Block Design 
with three replications.The gross plot size was 25mx12m(300m), 
with net plot size of 3mx3m(9m).The plots were weeded 
manually twice, before and after flowering at 4 and 8 weeks after 
sowing.The plants were sprayed fortnightly with permethrin 
(sheper) insecticide at the rate of 1.1kg a.i. chemical per 15litres 
of water starting from 4WAS to minimize insect damage by leaf 
rollers, grasshoppers and aphids. 
        Five plants from each net plot were tagged randomly for 
recording yield parameters which include: number of mature 
pods per plant ,pod weight per plant, number of seeds per plant, 
seed weight per plant, number of unproductive pegs per plant, 
pod yield, number of immature pods per plant, and seed yield per 
hectare as follows: 
        Number of Mature Pods Per Plant: The groundnut cultivars 
were harvested when they attained physiological maturity and the 
number of mature pods were counted and recorded per plant and 
per cultivar. 

G  
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        Pod Yield Per Plant(g): After harvest, pods were allowed to 
dry for two weeks. Thereafter, pod weights from randomly 
selected plants from each cultivar were taken and pod weight per 
plant was determined by average and recorded. 
        Shelling Percentage: After harvest and at two weeks of 
drying,100pods were randomly selected from each cultivar and 
weighed. Shelling percentage was recorded from 100 pod weight. 
100  Seed  Weight(g): One hundred seeds were randomly 
selected from each cultivar at two weeks after harvest, and 
weighed to determine 100 seed weight. 
        Haulm Weight Per Plot(kg): Groundnut plants were 
harvested and allowed to dry for two weeks. Weight of  haulms 
for three net plots per cultivar was taken and haulm weight per 
plot determined by average and  recorded. 
        Seed Weight Per Plant(g): Seeds per plant and per cultivar 
were weight from five randomly selected plants two weeks after 
harvest, and seed weight per plant was determined and recorded. 
Number Of Unproductive Pegs Per Plant: At two weeks after 
harvest, five plants were labeled from each cultivar, number of 
unproductive pegs were counted and average taken to determine 
number of unproductive pegs per plant. 
        Pod  Yield(kg/ha): Pod yield from five  randomly labelled 
plants from each variety was determined and average taken to 
record pod yield per plant. This value was multiplied by 
66,000(number of plants per hectare at 75cmx25cm spacing) to 
determine pod yield per hectare. 
        Seed  Yield( kg/ha): Seed yield per plant was determined by 
weighing seeds of five labelled plants per variety and finding the 
average. By multiplying the value by 66,000 plants, seed yield 
per hectare was determined and recorded. 
 
Statistical  Analysis 
        The data collected was analysed statistically  using the 
Analysis of Variance Procedure(ANOVA) described by Steel 
and Torrie(1980). Treatment effects were compared by the 
Fischer’s Least Significant Difference  Procedure(F-LSD) at 5% 
level of probability. Procedure by GenStat Release, Version 2009 
was used.     
  

III. RESULTS 
Number Of  Mature Pods Per Plant 
        Results on number of mature pods per plant are presented in 
Table 1.There were significant differences in number of mature 
pods among the seven cultivars of groundnut. In Makurdi 
location, Samnut-21 produced significantly higher number of 
pods(42.90) compared to other cultivars. In Yandev location, 
Bomboyo recorded higher pod number(31.70) which differed 
significantly compared to other cultivars, except Ijiwanda. 
 
Pod Weight Per Plant(g) 
        Table1 shows that, in Makurdi and Yandev locations, 
significant differences in pod weight among the groundnut 
cultivars were observed. Samnut-21 produced higher pod 
weight(69.93g) in Makurdi location, which differed significantly 
from other cultivars. Borno Red gave lower pod weight(15.12g). 
Pod weight(37.41g) produced by Bomboyo in Yandev location 
was significantly higher than pod weights of other cultivars 
except Ijiwanda. 

Shelling Percentage(%) 
        The difference in shelling percentage among the seven 
groundnut cultivars was not significant in Makurdi 
location(Table1). In Yandev location higher shelling percentage 
was observed with cultivar Bomboyo(71.81%) and this was 
significantly different compared to Samnut-21, Samnut-23 and 
Ebunaigbaji, which had the least(62.62%). 
 
100 Seed Weight(g) 
        Results on 100 seed weight are summarized in Table2. 
Under Makurdi conditions, Samnut-23 had significantly higher 
100 seed weight(67.00g) compared to other cultivars except 
Samnut-21. Borno Red gave lower 100 seed weightof 37.60g. 
Results from Yandev location showed that Samnut-16 recorded 
100 seed weight of 54.50g which was significantly higher than 
that of other cultivars except Samnut-21 and Samnut-23. Lower 
100 seed weight was observed with Borno Red(34.10g). 
 
Haulm Weight Per Plant(kg) 
        The seven groundnut cultivars differed significantly in 
haulm weight in Makurdi and Yandev locations(Table2). 
Samnut-16 and Samnut-23 produced haulm weights of 11.17kg 
and 8.47kg in Makurdi and Yandev locations respectively, which 
were higher and differed significantly when compared to Borno 
Red, Bomboyo and Ijiwanda cultivars in both locations. Ijiwanda 
gave lower haulm weight of 2.87kg which was observed in 
Yandev location. 
 
Seed Weight Per Plant(g) 
        Results on weight of seeds per plant(Table2) showed that in 
Makurdi location, Samnut-16 produced significantly higher seed 
weight(12.86g) than Borno Red(8.41g) which was the least. In 
Yandev location, higher seed weight was also observed with 
Samnut-16(21.36g) and this differed significantly compared to 
other cultivars except Ijiwanda. The weight of Borno Red seeds 
(7.85g) was lower than weights of other cultivars. 
 
Number Of Unproductive Pegs Per Plant 
        Results on unproductive pegs are shown in Table 3. Cultivar 
Ijiwanda recorded significantly higher number of unproductive 
pegs(57.2 and 36.9) in Makurdi and Yandev locations 
respectively when compared to other cultivars except 
Bomboyo(34.9) in Makurdi and (33.5) in Yandev locations. 
Ebunaigbaji produced lower unproductive pegs(13.5) in both 
locations. 
 
Pod  Yield (kg/ha) 
        Significantly higher pod yield(4615.38kg/ha) was observed 
with Samnut-21 in Makurdi location when compared to pod yield 
of other cultivars(Table 3). Borno Red gave lower pod yield of 
997.92kg/ha. Under Yandev conditions, cultivar Bomboyo was 
significantly higher in pod yield(2469.06kg/ha) compared to 
other cultivars except Ijiwanda(2301.42kg/ha). Ebunaigbaji 
recorded lower pod yield of 821.70kg/ha in both locations. 
 
Number Of Immature Pods Per Plant 
        Table 3 shows results on number of immature pods per plant 
in Makurdi and Yandev locations. Ijiwanda under Makurdi 
conditions yielded significantly higher number of immature 
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pods(10.90) compared to Ebunaigbaji(3.80) which had the least. 
Ijiwanda also produced higher number of immature pods(8.53) in 
Yandev location which differed significantly from immature 
pods produced by Samnut-23(3.93) and Ebunaigbaji(3.47) 
 
Number Of Primary  Branches  
        Results on number of primary branches at 20,40 and 60 
DAS are summarized in Table 4. At 20 DAS in Makurdi 
location, Samnut-23 recorded significantly higher number of 
branches(7.00) compared to Borno Red, Bomboyo and Ijiwanda. 
At 40 DAS , Samnut-16 and Samnut-23 had 7.67 branches which 
was significantly higher and different from Borno Red and 
Bomboyo cultivars. While at 60 DAS, Samnut-16 produced 
significantly higher number of primary branches(7.67) compared 
to Borno Red and Bomboyo. Thus, Borno Red and Bomboyo 
produced lower number of primary branches(4.93) and (5.20) 
respectively in both locations. In Yandev location at 20, 40 and 
60 DAS, Samnut-23 recorded 8.20, 9.93, and 10.00 branches 
respectively which were significantly higher and different 
compared to other cultivars except Samnut-16. At all sampling 
times, Borno Red and Bomboyo recorded lower number of 
primary branches. 
 
Number Of Secondary Branches 
        In  Makurdi location at 20DAS, Samnut-21 gave 13.33 
secondary branches which was significantly higher than that of 
Borno Red and Bomboyo cultivars(Table 5). Samnut-23 at 40, 
and Samnut-21 at 60 DAS produced significantly greater number 
of secondary branches(20.67 and 29.00) respectively than Borno 
Red, Bomboyo, Ijiwanda and Ebunaigbaji cultivars. Results in 

Yandev location showed that higher number of secondary 
branches were observed with Ebunaigbaji at 20 DAS (14.67) ; 
Samnut-21 at 40 DAS(14.00) ; and with Samnut-16 at 60 
DAS(16.00), and these were significantly different compared to 
Borno Red, Bomboyo, and Ijiwanda cultivars. Ijiwanda recorded 
lower number of secondary branches at all sampling times in 
Yandev location. 
 

IV. DISCUSSION 
        Samnut-23  produced significantly higher number of 
primary and secondary branches compared to other cultivars. 
Based on this growth habit, Samnut-23 could be classified as the 
bunch type, while Borno Red, Bomboyo and Ijiwanda are the 
open or non bunch types. On the other hand, Samnut-21 and 
Ijiwanda gave higher number of mature pods than Samnut-16, 
but Samnut-16 produced higher seed yield than Samnut-21 and 
Ijiwanda. Samnut-16 with lower mature pods produced greater 
number of seeds per pod which led to higher seed yield. Samnut-
16 could be classified as the high yielding cultivar. 
        Khangara and Sandhu(1972) found a strong positive 
correlation between number of primary and secondary branches. 
They emphasized that length of primary branch is the most 
important character having direct effect on pod yield.   
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Abstract- Electronic waste or e-waste refers to unwanted, 
obsolete or unusable electronic and electrical products. Ever 
increasing usage of electronics and electrical equipments has 
resulted in piling up of e-waste. The current practices of e-waste 
management in India encounters many challenges like the 
difficulty in inventorization, ineffective regulations, pathetic and 
unsafe conditions of informal recycling, poor awareness of 
consumers and reluctance on part of the stakeholders to address 
the issues. As a result toxic materials enter the waste stream with 
no special precautions to avoid the known adverse impacts on the 
environment and human health as well resources are wasted 
when economically valuable materials are dumped. The purpose 
of this paper is to find out various issues related to e-waste and 
suggest strategies for effective e-waste management in India. 
 
Index Terms- e-waste, environment, informal sector, recycling 
 

I. INTRODUCTION 
-waste comprises of waste generated from used electronic 
devices and household appliances which are not fit for their 

original intended use and are destined for recovery, recycling or 
disposal. Such wastes encompasses wide range of electrical and 
electronic devices such as computers, hand held cellular phones, 
personal stereos, including large household appliances such as 
refrigerators, air conditioners etc. E-waste contain over 1000 
different substances many of which are toxic and potentially 
hazardous to environment and human health, if these are not 
handled in an environmentally sound manner (MoEF, 2011). The 
last decade has seen a tremendous growth in the manufacturing 

and consumption of electronic and electrical equipment all over 
the world. As a consequence of this, combined with rapid 
product obsolescence, and lower costs, discarded electronic and 
electrical equipment or ‘E-waste’ is now the most rapidly 
growing waste problem in the world. Most companies today 
design their products for planned or perceived obsolescence. This 
is reinforced through marketing and retailing practices, and 
affordability and convenience have taken over from product 
durability as primary drivers (Jennifer, 2005) 
 
Life cycle of the E-waste 
       Figure below shows lifecycle of e-waste. 
Producers/manufacturers, retailers, consumers ,traders, exporters 
, scrapdealers, disassemblers/dismantlers, smelters and recyclers 
are major stakeholders in e-waste supply chain..E-waste, is an 
emerging problem as well as a business opportunity of increasing 
significance, given the volumes of E-waste being generated and 
the content of both toxic and valuable materials in them. The 
fraction including iron, copper, aluminum, gold and other metals 
in E-waste is over 60%, while pollutants comprise 2.70% 
(Widmer et al., 2005). Therefore, recycling of E-waste is an 
important subject not only from the point of waste treatment but 
also from the recovery aspect of valuable materials. However the 
process of take-back and disposal of E-waste is very complex, 
which involves various kinds of products,  many people and 
enterprises, extensive areas, and long time span (sometimes is 
even over ten years), it is a huge and complicated system 
 
EEE=electrical and electronic equipment, WEEE=waste 
electrical and electronic equipment 
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ProductionProduction

EEEEEE
SalesSales

EEEEEE
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WEEEWEEE
GenerationGeneration
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TreatmentTreatment
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Figure 1. Life Cycle of E-waste 

Source: (UNEP, DTIE, 2007) 
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II. RESEARCH METHODOLOGY 
       This paper follows an exploratory methodology based on a 
qualitative review of the environmental and social aspects in the 
area of e-waste sector. An exploratory methodology was adopted 
due to non-availability of ample information on e-waste. Data 
were collected through comprehensive analysis of qualitative 
data related to the topics that have been published in various 
sources mainly from various Government and NGOs’ published 
reports, news articles, websites etc. This paper focus to limelight 
the issues related to e-waste management in India . 
 

III. E-WASTE MANAGEMENT IN INDIA 
        India is the fifth biggest producer of e-waste in the world; 
discarding 1.7 million tonnes (Mt) of electronic and electrical 
equipment in 2014 (Economic Times, 2015). In India E-waste 
collection, transportation, segregation, dismantling, recycling and 
disposal is done manually by untrained labors in informal sector. 

Due to low awareness and sensitization e-waste is thrown along 
with garbage which is collected and segregated by rag pickers. E-
waste contains reusable and precious material. Rag pickers sell 
this E-waste to scrap dealers and run their livelihood. The scrap 
dealers supply the E-waste to recycling industries. The recyclers 
use old and hazardous technologies and equipment, to 
recycle/treat the e-waste (Gupta & Kumar, 2014). India's 
produces nearly 12.5 lakh MTs of E-waste every year. 
(ASSOCHAM, 2014).India ranks 155 out of 178 nations in 
Environmental Performance Index. It also ranks poorly in 
various indicators like 127 in Health Hazards, 174 in Air Quality, 
124 in Water and Sanitization (EPI, 2014). Environmentally 
Sound Management (ESM) of e-waste will also improve ranking 
of India in these areas. 
        India is being used as dumping ground of e-waste by many 
developed nations. Figure shows % share of e-waste imports in 
India from different countries.  
 

 

 
Figure 2- percentage share of e-waste imports 

Source- (Economic Times, 2015) 
 
        Looking at the country-wise share in India’s e-waste 
imports, US has a maximum share of around 42%, China at 
around 30% followed by Europe at around 18% and rest 10%  is 
from other countries like Taiwan, South Korea, Japan etc. 10 
States/UT contribute to 70% of the total e-waste generated in the 

country. While 65 cities generate more than 60% of the total e-
waste in India (Rajya Sabha, 2011). Table 1 shows top ten states 
producing e-waste in India. Figure 3 below shows top ten cities 
producing e-waste and quantum of e-waste produced by them. 
                               

 
Table 1- Top Ten e-waste producing states/ UT in India 

 

State E-Waste (MTA) 

Maharashtra 20270.59 

Tamil Nadu 13486.24 

Andhra Pradesh 12780.33 

Uttar Pradesh 10381.11 

West Bengal 10059.36 
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Delhi 9729.15 

Karnataka 9118.74 

Gujarat 8994.33 

Madhya Pradesh 7800.62 

Punjab 6958.46 
                                          Source - (Rajya Sabha, 2011) 
Top ten cities  

 
Figure 3- Map Showing top ten cities producing e-waste 

 
        The consequences of poor e-waste management practices 
are- (i) toxic materials enter the waste stream with no special 
precautions to avoid the known adverse effects on the 
environment and human health and (ii) resources are wasted 
when economically valuable materials are dumped or unhealthy 
conditions are developed during the informal recycling (Joseph, 
2007) .Almost half of all unused and end-of-life electronic 
products lie idle in landfills, junkyards and warehouses. 
        The formal sector accounts for less than 10 per cent of the 
recycling business, so there is huge scope for growth as the 
recyclers and suppliers are engaging with IT giants and other 
enterprises to dispose e-devices efficiently (ASSOCHAM, 

2014).The informal E-waste sector is well networked but 
unregulated. The financial flow in the sector is highly organized 
and the huge network of collectors, traders and recyclers make 
financial gain through re-use, refurbishment and recycling. The 
low infrastructure set-up and operational costs enable them to 
make profit and dominate the market. The each player in the 
trade value chain makes at least a 10 per cent profit. The size of 
the informal sector continues to grow. Informal recycling centers 
have tended to move away from major cities such as Delhi, 
Mumbai, Bangalore, Chennai and Kolkata, and are quickly 
spreading into smaller peripheral towns (Sinha et al., 
2011).While the majority of Indian E-waste is generated 
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domestically, imports still account for a substantial, although 
decreasing, amount. About 80 per cent of E-waste is imported 
from the US and the remaining share comes from the EU. 
(Skinner et al., 2010). 
        In India, the informal recycling sector employs mostly 
unskilled migrant labor and those from marginalized groups. 
Most migrants come from poorer Indian states such as Uttar 
Pradesh, Bihar, Orissa and West Bengal or are immigrants from 
neighboring countries such as Bangladesh. Women and children 
also constitute a significant proportion of the workforce. Most 
people involved in informal recycling are the urban poor with 
low literacy levels, and hence have very little awareness 
regarding the hazards of E-waste and the recycling processes 
(Sinha et al., 2011) A large number of workers are involved in 
crude dismantling of these electronic items for their livelihood 
and their health is at risk; therefore, there is an urgent need to 
plan a preventive strategy in relation to health hazards of E-waste 
handling among these workers in India (Monika & Kishore, 
2010). 
        Although E-waste Management and Handling Rules,2011 
are effective from May 2012 but scenario is still gloomy. Lax 
regulations and poor vigilance are main reasons for failure of the 

rules. So management of E-waste is critical in India, owing to its 
exponential growth and the rudimentary recycling practices 
prevalent in the unorganized sector. 
 
Complexity of E-waste flows in India 
        The e-waste is produced from different sources and various 
stakeholders involved in the value chain are also interlinked. 
Consequently, the E-waste does not follow one set path. The 
green areas and flows indicate the formal recycling sector, the 
red indicate the informal one, and the blue stakeholders and 
flows are semi-formal. The status of semi-formal stakeholders 
depends very much on their interaction with the other 
stakeholders. They represent the link between the formal sectors. 
Direct relations between the informal and formal sector occur as 
well, but are less common (Skinner et al., 2010).Most of the E-
waste ends up with scrap traders and dealers who, for economic 
reasons, commonly transfer it on to the informal sector.Figure 4 
shows flow of e-waste in India 
 
 
E-waste flows in India 
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Figure 4. E-waste Flows in India 

Source: (Skinner et al., 2010) 
 
       The flow of E-waste follows a path involving preliminary, 
secondary and tertiary stages. Preliminary-waste workers obtain 
E-waste from the formal organized market composed of 
manufacturers, importers, offices and so on. These stakeholders 
are mainly scrap dealers and dismantlers who have the ability to 
bid for and store large amounts of E-waste (Sinha et al., 2011). 
As they have limited interest in dismantling the E-waste, it is 
segregated and dismantled by secondary E-waste workers, who 
have limited financial capacity. Finally, tertiary E-waste workers 
not only dismantle and segregate the E-waste but also try to 

extract the valuable materials from it. While this situation 
describes the most common practice, there is a broad variety of 
other routes by which E-waste might travel. The E-waste may 
change hands among several of the above stakeholders and one 
stakeholder might be engaged with more than one activity 
(Skinner et al., 2010).It is commonly found that actors at the top 
of the chain derive the highest profits whilst the tertiary workers 
subsist on less than a couple of US dollars a day (Kalra, 2004). It 
is obvious that the formalization of E-waste recycling would 
decrease environmental damage and increase worker welfare.  
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Issues related to E-waste in India 
1. Volume of E-waste generated  -  
       India stands fifth in e-waste generation producing around 1.7 
lakhs metric tonnes per annum (Thomas Reuters, 2015) 
 
2. Involvement of Child Labor- 
       In India, about 4.5 lakh child laborers in the age group of 10-
14 are observed to be engaged in various E-waste activities and 
that too without adequate protection and safeguards in various 
yards and recycling workshops. So, there is a urgent need to 
bring out effective legislation to prevent entry of child labor into 
E-waste market- its collection, segregation and distribution. 
(ASSOCHAM, 2014) 
 
3. Ineffective Legislation-  
       There is absence of any public information on 
most SPCBs/PCC websites. 15 of the 35 PCBs/PCC do not have 
any information related to E-waste on their websites, their key 
public interface point. Even the basic E-waste Rules and 
guidelines have not been uploaded. In absence of any 
information on their website, specially on details of recycle rs 
and collectors of E-waste, citizens and institutional generators of 
E- waste are totally at a loss to deal with their waste and do not 
know how to fulfill their responsibility. (Sinha & Rambha, 
2013). So, there is failure in successful implementation of E-
waste management and handling rules, 2012. 
 
4. Lack of infrastructure- 
        There is huge gap between present recycling and collection 
facilities and quantum of E-waste that is being generated. No 
collection and take back mechanisms are in place. There is lack 
of recycling facilities. 
5. Health hazards-  
        E-waste contains over 1,000 toxic materials, which 
contaminate soil and ground water. Exposure can cause 
headache, irritability, nausea, vomiting, and eye pain. Recyclers 
may suffer liver, kidney and neurological disorders. Due to lack 
of awareness, they are risking their health and the environment as 
well. 
6. Lack of incentive schemes- 
         No clear guidelines are there for the unorganized sector to 
handle E-waste. Also no incentives are mentioned to lure people 
engaged to adopt formal path for handling E-waste. Working 
conditions in the informal recycling sector are only slightly 
worse than in the formal sector. (Skinner et al., 2010). No 
incentive schemes for producers who are doing something to 
handle e-waste. (Toxicslink, 2015) 
7. Poor awareness and sensitization-  
       Limited reach out and awareness regarding disposal, after 
determining end of useful life. Also Only 2% of individuals 
think of the impact on environment while disposing off their old 
electrical and electronic equipment. (IRGSSA, 2010) 
 
8. E-waste imports – 
        Cross-border flow of waste equipment into India- 80 percent 
of E-waste in developed countries meant for recycling is sent to 
developing countries such as India, China, Ghana and Nigeria. 
(Lundgren, 2012) 
 

9. Reluctance of authorities’ involved- 
        Lack of coordination between various authorities 
responsible for E-waste management and disposal including the 
non-involvement of municipalities (ASSOCHAM, 2014). 
 
10. Security implications-  
      End of life computers often contain sensitive personal 
information and bank account details which, if not deleted leave 
opportunity for fraud. 
 
11. High cost of sourcing e-waste-  
     The ELCINA conducted a study in 2009, where a sample 
calculation of capital, operating costs, revenues etc. for an e-
waste recycling project indicates the cost of sourcing e-waste as 
the largest portion of the operating cost. (ELCINA, 2009). 
 
12. High cost of setting up recycling facility- 
        In addition, the study also states that the advanced 
technology recycling projects (including metallurgy and refining 
of non ferrous metals) are at further economic disadvantage 
compared to basic process activities and are in general not 
economically viable. The formal recycling companies in India 
except some are only limited to pre-processing of the e-waste 
material, where the crushed e-waste with precious metals is sent 
to smelting refineries outside India. (Belgium, Singapore etc). 
Formal sector in India still has a long way to go in adopting state 
- of-art technologies for e-waste recycling due to problems in 
sourcing e-waste and partly due to difficulty in making it 
profitable with high end investment in such superior and costly 
technologies[ (UNFCCC, 2013), (RINA, 2012)]. 
 
13. Lack of research-  
       Government must encourage research into the development 
and standards of hazardous waste management, environmental 
monitoring and the regulation of hazardous waste-disposal. 
(Karishma & Vrat, 2015) 
 

IV. CONCLUSIONS AND RECOMMENDATIONS 
       There exist many hurdles to e-waste management in India. 
The major one is dominance of informal sector. So the steps 
should be taken to formalize the informal sector by strict 
implementation of rules and to levy heavy penalties on 
defaulters. The major challenges are to reduce E-waste through 
reuse, recycle, recovery and reduced use of toxic substances, to 
invent labor intensive intermediate technology to recycle / 
recover E-waste safely and to distribute the responsibility of 
managing E-waste on one or more stakeholders. Level of 
awareness should be increased using advertisements and e-waste 
issues should be included in curriculum. There is urgent need of 
an effective Reverse supply chain management of E-waste. In the 
reverse supply chain of E-waste would be collected from all 
kinds of resources, and it would be delivered to a processor that 
can recycle valuable parts from E-waste and dispose rest 
hazardous components in environmentally sound manner. The 
producer may buy those recycled valuable parts as raw material 
from the processor; therefore a close loop supply chain would be 
formed. In the process, companies can become more 
environmentally efficient through reusing and reducing the 
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amount of materials used. There is urgent need for a detailed 
assessment of the E-waste including quantification, 
characteristics, existing disposal practices, environmental 
impacts and the establishment of e-waste collection, exchange 
and recycling centers in partnership with private entrepreneurs 
and manufacturers. There is need of an effective take-back 
program providing incentives for producers to design products 
that are less wasteful, contain fewer toxic components, and are 
easier to disassemble, reuse, and recycle may help in reducing 
the wastes and deposit/refund schemes to encourage consumers 
to return electronic devices for collection and reuse/recycling. 
There is need of more recycling facilities and development of 
infrastructure to handle e-waste effectively. Each state should 
develop its own scrap yards in the respective cities to warehouse 
e-waste. 
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    Abstract— In this paper three-level single phase inverter by 
using SHEPWM system will be focused. The total harmonic 
distortion (THD) method is used to specify the quantity of 
harmonics contents in the output waveforms. Here we will check 
and prove the relationship between the line voltage THD and the 
number of switching angle. 
 
Essentially in this, the harmonic components and the harmonic 
characteristics will be focused. 
 

Index Terms— SHEPEM, THD, multilevel inverter  

 

I.Introduction  
(A) Multilevel inverter : 

 
Now a day multilevel inverters have become more popular in 
electric high power application. By using multilevel inverter we 
get more advantage and fewer difficulties than ordinary two-level 
inverters in case of switching frequencies. I.e. two-level inverter 
generates more switching losses compared to the multilevel 
inverters. Multilevel inverters produce less THD voltage, it is in 
percentile.  
In proposed system we are using three- level inverter. 
 

(B) SHEPWM : 
 

It is the selective harmonic elimination PWM technique used to 
eliminate the lower order harmonics. We knew that, harmonics 
are the biggest problem in the power quantity aspect in electrical 
systems. The presence of harmonics is major drawback faced 
with inverters. There are many advantages of SHEPWM over 
carrier-based sinusoidal PWM (SPWM) and space vector PWM 
(SVPWM).  
 
 In this, a three-level SHE PWM generated by a full-bridge 
inverter is considered. A full-bridge or H-bridge voltage source 
inverter, which comprises four switches and one dc source, is 
depicted in Fig.1.  Three states of an output waveform such as 
positive, negative, and zero, can be obtained here. Fig.2 shows a 
generalized three-level SHE PWM waveform, which is 
synthesized by using the inverter circuit shown in Fig.1. The 
output waveform is chopped N times per quarter. As a result each 
switch switched N times per cycle to make such a waveform. 
 

 
Fig.1.  Three-level voltage source inverter. 

 
Fig.2. Generalized three-level SHE PWM waveform 
 

II. The relationship between the line voltage 
THD and the number of switching angle. 
 
In this, for the SHE PWM technique, for given modulation index, 
sets of switching angles of  2-, 3-, 4-, 5-, 6-, 7-,  8 switching 
angles of three-level waveform will be designed and voltage 
THD will be calculated. 
 
The simulation of the proposed system is carried out by using 
MATLAB∕Simulink. The simulation diagram of the proposed 
system is shown in fig.3. 
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Fig.3. Simulation diagram of proposed system. 
 From fig.3, a full bridge topology is has been formed by using 
four MOSFETs. The switching angles are resulting from the 
switching subsystems. The switching subsystem acknowledges 
the modulation index and gives solution for the switching angles. 
In our proposed system we kept modulation index as 0.8 and 
vary the no. of switching angles(2 to 8).  
In this we will take different values of switching angles and 
check the output voltage waveform and THD values . 

1. K=2 
α1= 30.12,   α2=90.25 

 
 

 

    Fig.4. Inverter output voltage waveform and FFT   modulation 
index 0.8 with K=2 

2. K=3 
α1= 22.23,   α2=35.20, α3=45.75 

 

 
 
Fig.5. Inverter output voltage waveform and FFT 
modulation index 0.8 with K=3 

3. K=4 
α1= 21.82,   α2=39.34, α3= 46.61,   α4=90.11,  
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Fig.6. Inverter output voltage waveform and FFT 
modulation index 0.8 with K=4 

4. K=5 
α1= 19.14, α2=27.29, α3=38.17, α4=55.01, α5=60.13 

 

 
Fig.7. Inverter output voltage waveform and FFT 
modulation index 0.8 with K=5 
 

5. K=6 
α1= 18.22,   α2=25.11, α3= 37.07,   α4=54.98, α5= 
57.10,   α6=90.05 

 

 
 
Fig.8. Inverter output voltage waveform and FFT 
modulation index 0.8 with K=6 

6. K=7 
α1= 16.99,   α2=21.91, α3= 34.98,   α4=50.06, α5= 
55.63,   α6=62.80, α7=68.72 
 

 
 

 
 
Fig.9. Inverter output voltage waveform and FFT 
modulation index 0.8 with K=7 
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7. K=8 
α1= 16.32,   α2=21.25, α3= 34.16,   α4=51.38,    
α5= 54.35,   α6=61.29,   α7= 67.94,   α8=75.87 

                

               
 
             Fig.10. Inverter output voltage waveform and FFT   

modulation index 0.8 with K=8 

III SIMULATION AND RESULT  
MATLAB was used to generate plots of switching 
angles and THD . 

Table-1 Analysis of Switching angles and THD 

 

From table.1, with increase in the no. of switching angles (2 to 8) 
causes the THD value of the system goes on increases. In short, 
increasing the no. of angles increases the motor impedance with 
frequency (2πfL). 

 
Fig. 11. Graph of Analysis of switching angles and THD 
 
IV  CONCLUSION: 
 
In the system, an implementation of SHEPWM to minimize the 
lower order harmonics in the output voltage waveform of the 
single-phase three-level inverter presented. Evaluation of the 
inverter performance can be calculated from the performance 
factor THD. The voltage THD changes slightly, when the 
number of switching angles per quarter, N, is changed. 
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Abstract- The aim of this paper is to evaluate the Customers 
Relationship Management (CRM) system in Nonprofit 
Organization in Oman by using Five Forces Analysis. In this 
research we are going to take Information Technology Authority 
(ITA) as an example of Nonprofit Organization in Oman. 
 
Index Terms- CRM, Five Forces Analysis, Nonprofit 
Organization, Oman 
 

I. INTRODUCTION 
he aim of this paper is to evaluate the Customers 
Relationship Management (CRM) system in Nonprofit 

Organization in Oman by using Five Forces Analysis. In this 
research we are going to take Information Technology Authority 
(ITA) as an example of Nonprofit Organization in Oman. 
       The key objective of CRM in any organization is to 
maximize the lifetime value of all customers in the whole 
organization. The meaning of maximizing the lifetime value of 
customers refers to maximizing the customer’s conversion, 
loyalty, retention and profitability. To do this, the organization 
must be sure that some processes and personal practices adopt 
the CRM practices which should aligned with the organization 
goals. So by understanding the customers which are the core of 
CRM will result in maximizing the lifetime value of customers. 
So the good and strong customer understanding and actionability 
will result to increased customer lifetime value. In the other 
hand, the bad and lock customer understanding can result to 
decrease of customer lifetime value, which definitely effect of 
achieving the organization goals and profitability. 
       CRM can be defined in many aspects, for example in the 
functional, technical and strategic perspectives (E. Richard, C. 
Thirkell & L. Huff  2007). The definition of CRM system differs 
by the different viewpoints of who define it (I.Rahimi and 
U.Berman 2009). 

       Where there is an author who defends CRM as a strategy 
which is used to know more about customers' needs and 
behaviors to the purpose of building stronger relationships with 
the customers. And this strong customer relationship is the core 
of business success. The author explained that taking CRM in 
primarily in the technological terms is far away from it is 
meaning. It should be taking CRM as a strategic process which 
that result in understanding customers’ needs.  
       In the other hand, there is a definition for CRM which 
defined it as an application for the long-term relationship in 
marketing. And when applying CRM in the organization this 
would help the organization in organizing the data and 
information of their customers (E. Richard, C. Thirkell & L. Huff 
2007). So when taking the past history of the customer purchases 
and transaction to the purpose of making the suitable service or 
product for that particular customer that will defiantly build the 
customer loyalty and the retention of that customer. 
 
Organization Background and Details: 
       Information Technology Authority (ITA) is established by 
the Royal Decree 52/2006, which is published on the 1st June 
2006 and  ITA  is belong to the government sector. ITA is 
responsible for "applying national IT under base projects and 
supervising all projects related to implementation of the Digital 
Oman Strategy while providing professional leadership to 
various other E-Governance Program of the Sultanate" (ITA c 
2007). 
 
Five Forces Analysis: 
       Michael Porter set a model for analysis which called Five 
Forces Model which is used to assess the structure of any 
industry. The Five forces are bargaining power of suppliers, 
bargaining power of buyers, Threat of new entrants, Threat of 
substitutes, and Rivalry among competitors (C.Ehmke, J.Fulton, 
J.Akridge, K. Erickson & S.Linton NA). 
       So by applying five forces model analysis for ITA, it is 
showing the rate of powers as follow: 

 

T 

Five Forces Rate 

Intensity of competitive  Medium 

Threat Of New Entrants  Low 
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Intensity of competitive 

Table 1: Intensity of competitive 
 

 Rate  Intensity of competitive  

Number  of Competitors Low Low 

Industry growth rate High Low 

Fixed Costs High High 

Storage Costs High High 

Product Differentiation High Low 

Switching Costs High Low 

Exit Barriers High High 

Strategic Stakes High High 

Overall Medium 

 
 
        As it is seen from (Table 1) that the intensity of competitive 
is medium where is a needing of improving in the efficiency and 
to have a unique service, which this can be supported by 
applying the CRM system in the organization to have an 
advantage among the competitors. So the CRM system will play 
a major role to success the battle among the competitors. 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Power Of Suppliers  High 

Power Of Buyers  Low 

Threat Of Substitute Products  High 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 1, January 2016      438 
ISSN 2250-3153   

www.ijsrp.org 

Threat of New Entrants 
Table 2: Threat of New Entrants 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
        As it is seen from (Table 2) that the threat of new entrants is 
low which this mean the barriers to enter in this sector is high. 
The CRM system can play major role where make it is possible 
for the customers to involve in change or improve the service or 
the products by taking their opinion and feedback regarding the 
service which this done because CRM system improving the 
customers experience. As Mgr. Jana mentioned that the barriers 
for the new entering is that there is a need for high capital to 
establish the business and it is difficult for the new entrants  to 
get distribution channels ( 2008 ). Also, there is a need for 
knowledge and experience for the new entrants which they are 
very difficult to get and need time to have it.  
 

 
 
 
 
 
 
 
 

 Rate Threat Of New Entrants 

Economies of scale High Low 

Product differentiation High Low 

Capital requirements High Low 

Switching costs High Low 

Incumbent’s control of distribution 
channels 

High Low 

Incumbent’s proprietary knowledge High Low 

Incumbent’s access to raw materials Low High 

Incumbent’s access to government 
subsidies 

High Low 

Overall Low 
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Power of Suppliers 
Table 3: Power of Suppliers 

 
 Rate Power Of Suppliers 

Concentration relative to buyer industry High High 

Availability of substitute products Low High 

Importance of customer to the supplier High Low 

Differentiation of the supplier’s products and 
services 

High High 

Switching costs of the buyer Low Low 

Threat of forward integration by the supplier High High 

Overall High 

 
        As it is seen from (Table 3) that the rate of power of 
suppliers is high where the CRM system can add value to the 
relationship with suppliers and enhance it better than other 
applications. There are a lot of suppliers which have a good 
brand in information technology for example: Microsoft, Apple, 

Dell and so on. And for ITA it is costly if they want to change 
their suppliers which they used to deal with them because the 
need to replace the all components of that products or services. 
 

 
Power of Buyers 
 

Table 4: Power of Buyers 
 

 Rate Power Of Buyers 

Concentration of buyers relative to suppliers Low Low 

Switching costs High Low 

Product differentiation of suppliers High Low 

Threat of backward integration by buyers Low Low 
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Extent of buyer’s profit Low High 

Importance of the supplier’s input to quality of 
buyer’s final product 

High Low 

Overall Low 

 
        As it is seen from (Table 4) that the rate of power of buyers 
is low. The most of the ITA customers are from government 
sector where in the information technology the ITA put the lows 

and the authorities in this side. Which all these reflect the low 
power of buyers. 
 

 
Threat of Substitute Products 
 

Table 5: Threat of Substitute Products 
 

 Rate Threat Of Substitute Products 

The differentiation of the substitute product 
High High 

Rate of improvement in price-performance 
relationship of substitute product High High 

Overall High 

 
        As it is seen from (Table 5) that the threat of substitute 
products is high for that reason the CRM system playing major 
role to make the organization have a unique service and improve 
the efficiency. In the technology sector the quality play important 
and major role in the success of products or the service. Also the 
pricing and the materials has it is effect in this side. 
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Abstract- Background: Cardiovascular disease (CVD) is a 
major cause of morbidity and mortality in renal failure. The 
clinical pathology of CVD in renal failure is arteriosclerosis. One 
of the features of arteriosclerosis in renal failure is vascular 
calcification. High level of phosphate and calcium in chronic 
kidney disease (CKD) are the risk factor of vascular calcification. 
Furthermore, vascular calcification is an aging process which 
related to calcium deposit and inflammation. Method used to 
assess vascular calcification is lateral abdominal radiographs 
which is expressed as score Abdominal Aortic Calcification 
(AAC).  
       Objective: To determine the effect of age on the severity of 
vascular calcification in renal failure subject.  
       Methods: Observational study with cross sectional design in 
subjects with renal failure underwent hemodialysis at least 3 
months in Wahidin Sudirohusodo Hospital from September until 
December 2013, aged over 20 years old,. Lateral plain  
abdominal X-ray  was performed in Radiology department of 
Wahidin Sudirohusodo Hospital. The AAC Score was used to 
assess vascular calcification by measuring total accumulation of 
calcium deposits on abdominal aorta showed by calcification 
score: score 0 (no calcification), 1-6 (moderate calcification), 7-
24 (severe calcification). 
       Result: from 63 subjects, 23 subjects (36,5%) had vascular 
calcification where 14 subjects (22,2%) have moderate 
calcification and 9 subjects (14,3%) have severe calcification. 
There was a significant correlation between AAC score and age 
(p<0,001).  
       Conclusion: Age is correlated with the severity of vascular 
calcification in renal failure subjects. 
 
Index Terms- Age, Vascular calcification, Renal failure. 
 

I. BACKGROUND 
ardiovascular disease (CVD) is the mayor cause of mortality 
and morbidity in renal failure (RF) subjects. Based on 

United States Renal Data System (URDS) and The European 
Registry of the Patients on Renal Replacement Therapy, the risk 
of myocard infarct in renal failure under hemodialysis is 3.5 
which is 50 times higher than other population. 
        There are three pathologies of CVD in Chronic Kidney 
Disease (CKD): left ventricular hypertrophy, atherosclerosis and 
arteriosclerosis. The clinical pathology of CVD in renal failure is 
arteriosclerosis. One of the features of arteriosclerosis in renal 
failure is vascular calcification (VC). Vascular calcification is a 

physiologic condition that is related with aging process, which 
calcium phosphate deposits especially hydroxyapatite in blood 
vessels. 
        Several medical conditions such as hypertension, diabetes, 
and chronic kidney disease  became a risk factors for CVD. 
Higher levels of phosphate in CKD is associated with lower renal 
function. Hyperphosphatemia plays a role in pathomechanism of 
VC. Diabetes and CKD will accelerate VC process. Meema HE 
(1976) reported the incidence of VC in age group of 15–30 is 
30% and age group 40-50 is 50% using a skeletal radiology in 
CKD subject. 6 
        Vascular calcification degree can be detected through 
several imaging technique. One of them is lateral abdominal 
radiography that classified with Abdominal Aortic Calcification 
(AAC). Abdominal Aortic Calcification score is the total calcium 
deposit in aortic abdominal vessel that is measured with lateral 
abdominal imaging against lumbal vertebra columna (L1-L4). 
        The  objectives of this study is to determine the effect of age 
on the severity of VC in renal failure subject. 
 

II. METHODS 
        This study is observational study with cross sectional design 
in subjects with renal failure who underwent hemodialysis at 
least 3 months in Wahidin Sudirohusodo Hospital on September-
December 2013, aged over  20 years old, with no phosphate 
binding agent and vitamin D therapy in the last three months. 
Vascular calcification detected with lateral abdominal imaging.  
        Cummulated score that described with AAC is the total of: 

a. Degree of calcification on aorta (L1-L4), either 
from anterior or posterior wall, with maximum 
score of 24, classified as : 

0 = no calcification deposit anterior vertebra 
1 = calcification deposit less than 1/3 of anterior longitudinal 
aorta 
2 = calcification deposit 1/3 – 2/3 of anterior longitudinal aorta 
3 = calcification deposit in 2/3 or more of anterior longitudinal 
aorta 

b. Calcified segment with total aorta segment that 
shows calsification degree with maximum 
score of 4. 

 
        The degree of AAC score classified as 0 (without 
calcification) , 1-6 (moderate calcification), and 7-24 (severe 
calcification).9 

C 
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Figure 1. Abdominal Aortic Calcification (AAC) Score 
 
        Collected data analyzed with Stastical Package for Social 
Science (SPSS). Study results are presented in tables and 
graphics. The results are considered significant if  p<0.001. 
 

III. RESULT 
        During the study period, we found 63 subjects, 21-67 years, 
which consisted of 38 (60.3%) male subjects and 25 (39.7%) 
female subjects. Based on the classification, we found 50 

(79.3%) subjects are <60 years old and 13 (20.7%) subjects are 
≥60 years old. Vascular classification found in 23 (36.5%) 
subjects, whereas 40 (63.5%) subjects did not experience VC. 
From the 23 subjects who had obtained VC, 14 (60.8%) subjects 
with moderate calcification and 9 (39.2%) subjects with severe 
calcification. (Table 1) 

 
 Tabel 1. Subjects characteristic 

 
n % 

 
Age  
 <60 years 

 
 
50 

 
 
79,3 

 ≥60 years 13 20,7 
Sex  
              Male  
              Female  
Calcification Score 
 No VC (score 0) 
 Moderate VC (score 1-6) 
        Severe VC (score 7-24) 

 
38 
25 
 
40 
14 
9 

 
60,3 
39,7 
 
63,5 
22,2 
14,3 

      VC = vascular calcification 
 
        Subjects then divided into two age groups: <60 years and 
≥60 years. In the ≥60 years group, we found subjects with severe 
VC (46.2%) are more than the moderate VC (38.5%) and no 
calcification (15.4%). Subjects with severe VC are more 

common in the ≥60 years group (46.2%) compared with <60 
years group (6.0%). In <60 years group, 76.0% subjects are not 
experiencing VC, compared with ≥60 years group (15.4%), p 
<0.001. (Table 2) 
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Tabel.2 Correlation of age with vascular calcification degree 
 

   Vascular Calcification Total 
   No  Moderate Severe  
Age  <60 years n 38 9 3 50 

% 76,0% 18,0% 6,0% 100,0% 
≥60 years n 2 5 6 13 
 % 15,4% 38,5% 46,2% 100,0% 

Total  n 40 14 9 63 
% 63,5% 22,2% 14,3% 100,0% 

Chi Square test (p<0,001) 
 

IV. DISCUSSION 
        Cardiovascular disease is a major cause of morbidity and 
mortality in RF subject. One form of pathology CVD at RF is 
arteriosclerosis. Critical overview of arteriosclerosis is VC. 
Vascular calcification is a part of the aging process and is 
associated with deposits of calcium and phosphate. On CKD 
espescially RF stage, occurance of hyperphosphatemia is a risk 
factor for CVD. 
        Decreasing of glomerular filtration rate in CKD will make a 
decline in urinary phosphate excretion which will cause 
hyperphosphatemia. Chronic kidney disease also cause 
hypocalcemia due to impaired synthesis of 1,25-
dihydroxyvitamin D of the kidney which is the active metabolite 
of vitamin D in the body. Low calcium concentrations activate 
the calcium-sensing receptors on the parathyroid glands that will 
increase the secretion of parathyroid hormone (PTH) that causes 
secondary hyperparathyroidism. Giving vitamin D to secondary 
hyperparathyroidism will increase serum calcium and phosphate, 
which in turn increases the calcium phosphate product that 
causes vascular calcium deposition in which a major cause of 
vascular calcification. 
        In this study from 63 VC subjects, 23 (36.5%) subjects with 
VC, whereas 40 (63.5%) subjects did not experience VC (Table 
1). Of the 23 subjects who had obtained VC, 14 (60.8%) subjects 
with moderate calcification and 9 (39.2%) subjects with severe 
calcification. 
        In this study (Table 2) is known subject to the age group 
≥60 years experiencing higher VC {(moderate (38.5%) and 
severe (46.2%)} compared with age <60 years {(moderate 
(18.0%) and severe (6.0%)}, p <0.001. This is consistent with the 
study by Honkanen et al., From subjects with RF who found that 
age is an independent predictor factor of the incidence and 
severity of VC measured using AAC assessment scores. Similar 
research by Moe et al., 10 (2003) on the subject of RF who 
underwent transplantation and dialysis showed that by using 
spiral CT technique found only increasing age correlate with 
aortic calcification in subjects with RF. 
        Research by Bield et al. (2011) reported that the prevalence 
of VC increases with age. On the whole the study population, 
12% of men and women, with age group of 28-40 years, had 
evidence of VC examined using electrone-beam computed 
tomography (EBCT). However, Simon et al. (1995) reported that 
approximately 63% of the population is male, with a mean age of 
48 years. Another study by Newman et al (2011) showed that the 

male population and 90% of women aged over 70 years. These 
studies reported a strong correlation between age and VC.8 
        Naves et al (2005) in the study of European Union-
supported European Vertebral Osteoporosis Study (EVOS) to 
subjects of > 50 years, with same sex and region of residence, 
reported that the prevalence of VC in subjects with normal renal 
function or mild renal insufficiency due to aging, found to be 
significantly lower than in subjects who undergo dialysis. The 
study by Russo et al. (2004) found that 40% of CKD patients 
(mean age 52 years and mean GFR 33 mL / min) showed VC 
compared with 13% at the same age without impaired renal 
function. 16 
        The involvement of some of the risk factors and the number 
of VC will increase the severity of VC and mortality. In patients 
with CKD, VC severity figure is almost 20 times higher than the 
general population. 16 
        Along with aging, changes in the structure and the 
compliance of the vascular where the vascular has increased 
levels of collagen, elastin damage and decreased production 
elastin.11 Calcium deposits increased along with the increasing 
age.12 High levels of minerals in vascular followed by passive 
degeneration process of crystal hidrosiapatit leads to vascular 
calcification is more common with increasing age.13 On RF 
subject this situation is exacerbated by the state of uremia which 
resulted in increased levels of phosphate, calcium-phosphate 
product, and PTH, all of which can increase the incidence of VC. 
 

V. CONCLUSION 
        Increased age is associated with severity of VC on RF 
subject. 
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Abstract- A soil survey and land use analysis was carried out 
around the northern part of Janguza along Kano – Gwarzo road. 
A pH meter was used to analyze the soil samples from the study 
area, a hydrometer method was used to determine the particle 
size distributions of the soil samples, and also the calculation of 
particle size was done to determine the percentage of clay, sand 
and silt in the samples collected. It was discovered that all the 
soil samples from the study area were acidic, it was also 
discovered from the result of particle size calculations of  clay, 
silt and sand that soil sample D1 recorded the highest percentage 
of clay with (11.44%), soil sample A1 recorded the highest 
percentage of silt with (30%) and soil sample B2 recorded the 
highest percentage of sand with (92.56%), and it was also 
discovered that loamy sand soil is the most dominant type of soil 
at the study area. The research recommend that for proper land 
management practices at the study area, there is need for the 
creation of contour ridges and strict measures should be put in 
place in order to stop the excavation of sand at the study area. 
 
Index Terms- A Soil Survey, Analysis, Janguza North, Kano-
Gwarzo, Land-Use 
 

I. INTRODUCTION 
and degradation lowers the productive potential of land 
resources, affecting soil, water, forest and grass land, and all 

these have given birth to issues of conservation. 
         If unchecked degradation can lead to irreversible loss of the 
natural resources on which production depends. The severity are 
of two kinds of degradation: soil erosion and rangeland  
degradation (desertification) has sometimes been subject of 
exaggerated claims. Both are indeed widespread and serious but 
satisfactory measurements of their effect are yet to be made. Soil 
fertility decline is more widespread than formerly realized, 
leading to reduced crop yields  and lowered responses to 
fertilizers (Salako, 2010). 
         It is estimated that 5% of the agricultural land in less 
developed countries has been lost by degradation, and 
productivity has been appreciably reduced on a further 25% and 
some 10% of irrigated lands are severely salinized. In dry or 
semi-arid zone where water is most needed, the limits to water 
availability have been reached. Over the past 10 years, forest 
cover in tropical regions has been lost at 0.8% a year, there is no 

sign yet that the rate of clearance has been checked (Salako, 
2010) . 
         The direct causes of degradation are a combination of 
natural hazards with unsuitable management practices . 
Underlying these is economic and social reason, fundamentally 
arising from poverty and land shortage. There is a casual link 
between population increase, land shortage, poverty and land 
degradation. Tentative economic analysis suggest that 
degradation is costing developing countries between 5% and 
10% of their agricultural sector production. This affects the 
people through reduced food supplies, lower incomes, greater 
risk and increased landlessness  (Salako, 2010).            
         The survey and recording of the distribution of various soil 
types for providing information that will assist in decision 
making on land use through soil survey is of utmost importance 
in land development and management (Salako, 2010). 
          The practical purpose of soil survey is to enable more 
numerous, more accurate and more useful predictions to be 
made. To achieve this, it is necessary to determine the pattern of 
the soil cover and to divide this pattern into relatively 
homogeneous units; to survey the distribution of these units, so 
that soil properties over any area can  be predicted and to 
characterize the surveyed units in such a way that useful 
statements can be made about their land use potentials and 
responses to change in management. (Young & Dent, 1981) . 
         Therefore the need for survey of soil and land-use will 
provide easy and comprehensive framework in understanding 
soil characteristics in an area. 
 

II. METHODOLOGY 
         The methodology employed for the purpose of this survey 
was free traverse survey where the study area is studied based on 
physiographic sub division of the region. 
 
SAMPLE ANALYSIS 
SOIL pH 
         This is also termed as soil reaction, It is the degree of 
acidity or alkalinity of a soil. It is determined by the level or the 
concentration of the base forming cat ions in the exchange 
complex. It is also the comparative concentration of hydroxyl 
ions (H*). Soil pH is termed the master variable that affects all 
soil properties and in some cases crop ability to grow and where 
to grow. pH is measured either calorimetrically or 
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electrometrically (Munsell Soil Color Charts, 1975). For this` 
survey however, the electrometric method was employed using a 
1:2.5 soil to water ratio through the following procedures: 

1. 10g of soil sample was weighted into a small glass 
beaker. 

2. 25mls of distilled water was added to the sample and 
stirred using a glass stirring rod. 

3. The content was allowed to stand for a while and then 
stirred again. 

4. The pH value was taken using a calibrated pH meter by 
dipping it into the solution. 

 
Table 1: Show the Result of pH analysis 

 
s/n Sample  pH value pH meter rating 
1 A1 5.7 Slightly Acidic 
2 A2 5.7 Slightly Acidic 
3 B1 5.9 Very Slightly acidic 
4 B2 6.0 Very Slightly acidic 
5 C1 5.8 Slightly Acidic 
6 C2 5.8 Slightly Acidic 
7 D1 5.8 Very Slightly Acidic 
8 D2 5.6 Slightly Acidic 
9 E1 5.8 Slightly Acidic 
10 E2 5.1 Strong acidic 

Source: Field work Adamu, 2012 
 
         From the result of pH analysis of samples above, the soil of 
the area studied were found to be acidic, but with variation, the 

degree of acidity of most of the area are having  slightly acidic 
soil and few have very slightly acidic soil with only one sample 
strongly acidic. 
 
PARTICLE SIZE DISTRIBUTION (P.S.D) 
         This is a mechanical analysis that is used to determine the 
proportion of different particle sizes in the soil. In fact is the 
basic indicator of soil physical and chemical properties. Two 
methods of P.S.D determinations were used in the laboratories 
which are the pipette and the hydrometer methods (Eno et al, 
2009). For this analysis however, the hydrometer method was 
employed which involves the following steps: 

1. 50g of soil was weighted into a bottle. 
2. 100ml of sodium hexa-meta-phosphate solution (kalgol) 

was added to the soil in the plastic bottle and was 
shaken for 50 seconds. 

3. The content was transferred to a measuring cylinder and 
filled to mane with water and mixed with a plunger. 

4. Hydrometer was inserted and reading was taken within 
40 seconds as the first hydrometer reading denoted R1 
and temperature reading taken denoted T1. 

5. The cylinder was then allowed to stand for 2hours 
undisturbed after which the second hydrometer and 
temperature readings were taken and recorded as R2 and 
T2 respectively. 

 
 
 
 
 

 
Table 2: Shows the Particle size distribution analysis result. 

 
s/n Sample  R1 (g/l) T1(0C) R2(g/l) T2 (0C) 

1. A1 16.0 22.0 01.0 20.0 
2. A2 6.0 22.0 0.10 20.0 
3. B1 8.5 22.0 02.0 20.0 
4. B2 3.0 22.0 00.0 20.0 
5. C1 11.0 22.0 01.0 20.0 
6. C2 10.5 22.0 02.0 20.0 
7. D1 10.0 22.0 05.0 20.0 
8. D2 8.0 22.0 03.0 20.0 
9. E1 14.0 22.0 03.0 20.0 
10. E2 5.0 22.0 04.0 20.0 

Source: field work Adamu, 2012 
 
CALCULATIONS OF PARTICLE SIZE ANALYSIS 
         The percentage of clay, sand and silt were calculated as 
follows: 

1. Percentage of the clay 
2. % of clay, = corrected 2 hrs reading x 100 
3. Weight of sample used 

 
 

Thus % of clay = R2 + (T x 0.36) x 100   
       
 50 
         Temperature of hydrometer calibrated at 200c will have a 
corrected 2hours reading of the temperature of sample recorded 
minus 200c. The temperature calculated was 220c; the corrected 
2hours reading is: 220c - 200c = 20c 
Therefore, 2 x 0.36= 0.72 
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Percentage of clay = (R2 + 0.72) x 100   
       
    50 
Sample A1, % of clay = (01.0 + 0.72) x 100   
              
50 
 
   = 172 
       50 
   = 3.44% 
Sample A2, % of clay = (0.10 + 0.72) x 100   
       
        50 
 
   = 82 
       50 
   = 1.64% 
Sample B1 % of clay = (2.0 + 0.72) x 100 = 272 = 5.44% 
              50                50 
 
Sample B2 % of clay = (0.0 + 0.72) x 100 = 72 = 1.44% 
       50               50 
Sample C1 % of clay = (1.0 + 0.72) x 100 =172 = 3.44% 
         50                50 
Sample C2 % of clay = (2.0 + 0.72) x 100 = 272 = 5.44% 
               50                50 
Sample D1 % of clay = (5.0 + 0.72) x 100 = 572 = 11.44% 
          50                50 
Sample D2 % of clay = (3.0 + 0.72) x 100 = 372 = 7.44% 
              50                50 
Sample E1 % of clay = (3.0 + 0.72) x 100 = 372 = 7.44% 
               50                50 
Sample E2 % of clay = (4.0 + 0.72) x 100 = 472 = 9.44% 
                  50                50 
 
PERCENTAGE OF SILT: 
Thus, % of silt = (R1 + (T x 0.36)) x 100 - % clay 
    50 

Therefore 
Sample A1 % of silt = (16 + 0.72) x 100 – 3.44% = 30%  
                           50 
 
Sample A2 % of silt = (6 + 0.72) x 100 – 1.64% = 11.8% 
               50 
Sample B1 % of silt = (8.5 + 0.72) x 100 – 5.44% = 13% 
               50 
 
Sample B2 % of silt = (3 + 0.72) x 100 – 1.44% = 6% 
              50 
Sample C1 % of silt = (11 + 0.72) x 100 – 3.44% = 20% 
              50 
Sample C2 % of silt = (10.5 + 0.72) x 100 – 5.44% = 17% 
        50 
Sample D1 % of silt = (10 + 0.72) x 100 – 11.44% = 10% 
               50 
Sample D2 % of silt = (8 + 0.72) x 100 –7.44% = 10% 
               50 
Sample E1 % of silt = (14 + 0.72) x 100 – 7.44% = 22% 
            50 
Sample E2 % of silt = (5 + 0.72) x 100 – 9.44% = 2% 
               50 
Percentage of sand: 
Percentage of sand = 100 – (%silt + %clay). 
Thus; 
Sample A1 = 100 – (30 + 3.44) = 66.56% 
Sample A2 = 100 – (11.8 + 1.64) = 86.56% 
Sample B1 = 100 – (13 + 5.44) = 81.56% 
Sample B2 = 100 – (6 +1.44) = 92.56% 
Sample C1 = 100 – (20 + 3.44) = 76.56% 
Sample C2 = 100 – (17 + 5.44) = 77.56% 
Sample D1 = 100 – (10 + 11.44) = 78.56% 
Sample D2 = 100 – (10 + 7.44) = 82.56% 
Sample E1 = 100 – (22 + 7.44) = 70.56% 
Sample E2 = 100 – (2 + 9.44) = 88.56% 
 

Table 3: Shows the Percentage of sand, silt and clay 
 

s/n Sample  % of sand % of silt % of clay Soil type 
1. A1 66.56 30 3.44 Loamy sand 
2. A2 86.56 11.5 1.64 Sand 
3. B1 81.56 13 5.44 Loamy sand 
4. B2 92.56 6 1.44 Sand  
5. C1 76.56 20 3.44 Loamy sand 
6. C2 77.56 17 5.44 Loamy sand 
7. D1 78.56 10 11.44 Loamy sand 
8. D2 82.56 10 7.44 Loamy sand 
9. E1 70.56 22 7.44 Loamy sand 
10. E2 88.56 2 9.44 Sand  

Source: Field Work Adamu, 2012 
         Base on the result of the analysis of sample above loamy sand soil are the most dominant soil in the area studied and with few 
sandy soil. 
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S/NO SOIL SAMPLE EC VALUE (DSM-1) 

1. A1 11.38 
2. A2 8.18 
3. B1 9.0 
4. B2 15.97 
5. C1 6.75 
6. C2 5.15 
7. D1 4.56 
8. D2 3.25 
9. E1 2.72 
10. E2 5.91 

Source: field work Adamu, 2012 
 
GENERAL DESCRIPTION OF THE AREA 
         The study area is part of the Kano plain areas that falls 
under the Jakara plains, It is located between Latitudes 1109611N 
and 1109631N and Longitudes 80241 E to 80341E (Benneth , 
1978). 
         Field observation shows that the area is characterized by 
having different land use that includes agriculture, sand 
excavation, settlements and bare land with no vegetation cover. 

The vegetation cover of the study area is the Sudan savannah 
type which is mostly shrubs of acacia species. Soils of the area 
are mostly sandy-loam with little clay content (Field Work, 
2012). 
         The climate of the area is tropical characterized by having 
mean annual rainfall of 700mm, mean temperature of 260c, 
dominant slope of ±10 and relative relief of about 30 (Benneth , 
1978). 

 
FIG 1: MAP OF KANO METROPOLIS 

 
 
SURVEY UNITS OF THE STUDY AREA 
         Soils are surveyed according to their morphology with the 
expectation that soils which look and feel alike will behave 
similarly and those that appear different will behave differently 
in many circumstances. This is for the purpose of providing a 

framework of quantitative definition of soils found in an area 
(Mitchell, 1991). 
         Based on the survey carried out, the area can simply be 
described as an area exhibiting similarities as well as differences 
especially with regards to the different type of land use 
obtainable there (Faniran and Areola 1978). 
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MANAGEMENT PROBLEMS 
         A change in soil quality and potential productivity is mostly 
caused by poor management. Soil as a natural resource that 
supports plant and animal life can be change due to responses to 
use and management practices as a result of natural processes. 
Nigeria is among countries with mainly low to medium 
productivity of soils which can be improved with good 
management. Nigeria has lost 285,000sqkm of land which is 
nearly one third of its total 924,000sqkm to soil degradation due 
to lack of good management of the land (Salako, 2010). Kano 
falls under the region characterized by low organic carbon that 
serves as a determinant of soil quality in terms of agricultural 
productivity (Salako, 2010). 
 
SOME OF THE PROBLEMS IDENTIFY AT THE STUDY 
AREA 

1. Excavation of sand near the river bank of the river 
situated at the study area. 

2. Improper cultivation of  the soil in the area as it was 
observed instead of making ridges along slopes, they 
were across the slopes and this contributes run off and 
erosion by water. 

 

III. RECOMMENDATION 
         For proper land management practices at the study area, 
there is need for the creation of contour ridges, and strict 
measures should be put in place in order to control excavation of 
sand. This would serve as an effort towards the attainment of the 
goal of sustainability science for the benefit of the present and 
future generation. 
 

IV. CONCLUSION 
         Conclusively, based on results of this survey, the area 
surveyed exhibits characteristics of a typical Sudan savannah. As 
a result of human interference, (cultivation and sand excavation), 
the entire system is changing where by the soils of the area are 
fast eroding and washed down to the river (Watari river). 
Vegetation cover of the area is scanty with few dry species; 
mostly acacia. 
Soils of the area have low quality in terms of agricultural 
productivity as they were found to have lost most of their 
nutrients through erosion activities. The soils are mostly acidic, 
have soil colors that are indicative of erosion with salinity 
condition. 
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    Abstract- Pathologies of hair growth can be psychologically 
distressing but they are poorly controlled. Hormones and 
paracrine factors regulate the hair follicle and its associated 
glands. However, our understanding of their mechanisms is 
limited, restricting the development of new treatments for hair 
disorders. Therefore better treatments for hair loss disorders are 
required.  Some plant extracts are believed to have effect on 
hair growth. Few local plants in Kurdistan region are used 
traditionally as stimulators of human hair growth, but their 
effects on hair growth in vivo has not been studied yet. 
Therefore the aim of this study was to investigate the actual 
effects of those local plant extracts used as a traditional herbal 
treatment for hair loss, using in vivo rat model; and to compare 
their effectiveness with the best medical treatment available 
(Minoxidil). 
The effects of extracts from Myrtus (Myrtus communis), Galls 
(Quercus infectoria), Oak (Quercus aegilops) both separately 
and mixed at the recommended concentrations were compared 
with the medical treatment for hair loss (Minoxidil) and a 
negative control group. Shaved backs of Wistar rats (6 weeks 
old) were treated daily for 42 days (six groups, n=6 per group), 
and the degree of their effectiveness was observed and 
compared with each other and with both positive and negative 
controls. Results show that the mixture of the three plants 
extracts and Minoxidil have similar significant hair growth 
promotion effect compared to other groups. Therefore, extracts 
from Myrtus, Galls and Oak (Quercus aegilops) stimulates 
rodent pelage follicles in vivo suggesting they can be used as 
promoter of hair growth in human. 
 
    Index Terms- Hair growth, in vivo study, plant extracts, 
Wistar rats. 
 

I. INTRODUCTION 
Hair is a key characteristic of mammals, and exerts a wide range 
of functions including physical protection, thermoregulation, 
sensory activity, and social interactions (Schneider et al., 2009). 
The HF is an attractive research model as hair growth, cycling 

and color are of profound interest to biological and medical 
researchers, and a vast industry that caters to individuals who 
wish to manipulate these parameters (Paus and Cotsarelis, 
1999).The hair follicle (HF) consists of multiple different cell 
populations of neural crest, ectodermal or mesodermal origin, 
which are distinct in their location, function and gene and 

protein expression characteristics (Schneider et al., 2009, 
Paus and Cotsarelis, 1999). Additionally, the HF is a uniquely 
dynamic mini-organ that under-goes continuous cycling 
throughout adult life during which elements of its own 
morphogenesis are recapitulated (Fuchs et al., 2001). 
 
In mammals, including human beings, hairs are cyclically 
shed and re-grown rapidly enabling it to renew itself and has 
the ability to cycle to produce a new hair and discard the old 
one (Panteleyev et al., 2001). During the hair follicle growth 
cycle, the upper portion of the hair follicle does not have a 
cyclic pattern, but the lower follicle does. The hair follicle 
growth cycle (Figure 1) has three stages. Anagen, or the 
growth phase, has different lengths depending on the area of 
the body and the species.  
 
In catagen, the regression phase, the dermal papilla cells 
become inactive and the hair bulb becomes keratinised and 
moves up in the skin and forms a club hair, which rests in the 
hair follicle during telogen. At the end of telogen, or resting 
phase, the dermal papilla cells became reactivated and with 
related keratinocytes move back down into the dermis, 
forming a new hair bulb and lower follicle. 
 
 In exogenthe hair club fibre is shed from the follicle 
gradually (Higgins et al., 2009). The growth and unique 
cycling activities of the hair follicle is largely controlled by a 
group of specialized mesenchymal cells, located in a structure 
termed the dermal papilla (Higgins et al., 2013). 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 3, Issue 1, January 2016      451 
ISSN 2250-3153   

www.ijsrp.org 

 
 
Figure 1:The mammalian hair cycle (Panteleyev et al., 2001). 
 
Although pathologies of hair growth such as hair loss (alopecia) 
or excessive hair growth (hirsutism) are not physically painful or 
life threatening they do cause significant psychological distress.  
Several studies have reported the negative effects of hair loss in 
men and women (Girman et al., 1998, Cash, 1999, Girman et al., 
1999). Hair disorders are poorly controlled due to the weak 
understanding of normal and abnormal hair follicle function and 
how established treatments work. The unsolved medical 
problems call for new approaches in developing effective 
remedies. This is therefore the focus of this study. 
 
Minoxidil is the most preferable topical therapy for hair loss 
(Hordinsky, 2015, Vary, 2015) which works through ATP-
sensitive potassium (K(ATP) channels in dermal papilla (Shorter 
et al., 2008). Traditionally extracts of local Myrtus (Myrtus 
communis), Galls (Quercus infectoria) and Oak (Quercus 
aegilops) have been used for promoting hair growth. The aim 
of this study is to investigate the effects of extracts from 
Myrtus, Galls of Quercus infectoria and Oak separately and 
mixed on rodent hair growth in vivo, compared with the most 
effective medical treatment available, Minoxidil.  
 

II. MATERIALS AND METHODS 
This study was undertaken to examine the efficacy of local plant 
extracts for their potential role on hair growth by in vivo method. 
Male Wistar rats aged 6 weeks were randomly distributed into 6 
groups to avoid any sibling bias and housed in groups of 6 with 
standard diet food pellets and water available at all time. Initially, 
the rats were partially anesthetized and dorsal hairs were 
removed externally by shaving (¬ 2cm width x 6 cm length) 
using an electric trimmer to reveal the pink skin. From the next 
day, termed day 0, each Wistar rat, except control group, was 
treated topically for 20 days with either the 5% extracts of 
Myrtus, Galls, Oakor combination of all 3 and Minoxidil (5%);  

 
       6 rats were used for each condition. The appropriate solution 

(¬100µl) was rubbed gently into the dorsal skin of each rat 

daily; new gloves were worn for each treatment type. Hair 
growth was recorded daily for each animal for 42 days, and 
dorsal photographs were taken at day 0, 7, 14, 21, 28, 35, 
and 42. The first day when visible hair growth could be 
seen was defined as the first day of anagen that 
subsequently increased and progressed to visible white 
hairs, was recorded for each animal. To calculate mean 
values, the first day of growth was designated as day 43 for 
any rat showing no hair growth signs by the last day. The 
day when the shaved dorsal area was fully covered with 
new hairs, i.e., there was no pink skin remaining and no 
visible difference in hair length to the adjacent unshaved 
areas, was also recorded. 

 

III. RESULTS 
Generally the results show that topical treatment of 5% 
extracts of mixture from Myrtus, Galls and Oak promoted 
hair follicle growth similar to Minoxidil in rats in vivo. 
The effects of local plant extracts on rodent pelage hair 
growth were assessed to determine whether those three 
plants which traditionally used for promoting hair growth 
could stimulate rat hair follicles in vivo, particularly when 
supplied through the skin directly, in comparison with 
negative control and the most effective medical treatment 
available, Minoxidil (positive control). 
 
After shaving (under partial anesthesia) the dorsal skin of 
all rats remained pink, confirming that the hair follicles 
were in telogen (Figure 2). Negative control animals which 
didn’t receive any treatment as the plant extracts were 
dissolved in distilled water, showed few skin changes until 
about day 28. In contrast, the extracts of mixture from 
Myrtus, Galls and Oak, as well as Minoxidil application 
for 20 days significantly (P<0.001) advanced the next hair 
cycle at 5% concentration, with new hair growth clearly 
visible around day 14 in most of the rats (Figure 3).  The 
first sign of anagen occurred at 29.0 ±2.11 day (mean±SE) 
in negative control animals, while 5% Myrtus extract 
brought this forward to 21.3±1.15 day (P>0.001), 5% Galls 
extracts to 20.5±2.3 day (P>0.001), 5% Oak extracts to 
23.2±2.87 day (P>0.001) and both 5% mixture (Myrtus, 
Galls and Oak) and Minoxidil even earlier to 13.1±2.2 day 
and 13±1.7 day respectively (P<0.001; mean±SE) (Figure 
3A). This advancement of anagen extended across the 
dorsal area, despite treatment stopping after 21 days. 
Although 18% of negative control rats had completed 
anagen in all their dorsal follicles after 6 weeks, but the 5% 
mixture (Myrtus, Galls and Oak) and Minoxidil clearly 
exhibited anagen over the whole area, and this increased to 
77 and 80%. Overall, 5% mixture (Myrtus, Galls and Oak) 
extracts and Minoxidil had significant effects on promoting 
hair growth in rats in vivo, with little difference between 
them (Figure 3B). The Myrtus, Galls and Oak extracts 
alone stimulated more follicle in to growth phase but their 
effect was much less than when combined (mixture).  
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Figure 2. Topical application of 5% extracts of Myrtus, Galls, 
Oak, mixture of all three plants and Minoxidil promoted hair 
growth in rats in vivo. The treatments at 5% were applied 
topically to male rats for 20 days stimulated resting (telogen) 
follicles to start to grow and enter the next hair growth cycle 
(anagen). Pink shaved skin on back of the rats which was visible 
in day 0 photographs confirms telogen status of the hair follicles. 
Growing hairs are initially seen as whitening skin until white hair 
projects outside the skin (as seen in sequential photographs of 
individual animals). Toward the end of the experiment, 5% 
extracts of mixture (Myrtus, Galls and Oak) and Minoxidil had 
caused the most amount of hair growth in the rats compared to 
control.  

 
 

Figure 3. The topical application of 5% extracts of mixture 
(Myrtus, Galls and Oak) and Minoxidil significantly 
(P<0.001) advanced the first day at which anagen was 
visible, compared to the control alone (graph A) and 
increased the percentage of animals in which all follicles on 
the back had grown at day 42 (graph B). n=6 rats/treatment. 
***p<0.001 vs. control. 

 

IV. DISCUSSION 
Extracts of local plants have been used traditionally to 
promote hair growth, as it was believed that those plants 
extracts stimulate hair growth. Among the plants 
commonly used as herbal remedies for hair loss are local 
species of Myrtus (Myrtus communis), Galls (Quercus 
infectoria) and Oak (Quercus aegilops). However none of 
those local plant extracts were tested scientifically. 
Although many plant extracts have been tested for their 
antimicrobial activity, but very few were studied for their 
hair growth promoting effect (Erdogrul, 2002). An 
ethnobotanical survey was carried out in the Hawraman 
region, southern Kurdistan, Iraq, identified these plant 
species in the region and reported that these plants are 
currently utilized in various traditional uses, including 
medicines (Ahmad and Askari, 2015).  
Male pattern hair loss or androgenetic alopecia directly 
distresses self-confidence affecting the individual's quality 
of life (Girman et al., 1998). Hair loss is therefore a 
significant psychosocial manifestation that worth much 

A 

B 
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expense on treatment. Androgenetic alopecia is noticed as 
a slow transformation of large scalp terminal hair follicles 
to shorter, thinner, and less deep vellus hair with a much 
shorter anagen (Randall, 1994). Although minoxidil, 
finasteride, and dutasteride including other synthetic 
therapeutic agents are mostly used for alopecia treatment, 
their adverse effects encourage sorting of alternative 
efficient treatment agent with a limited side effect 
particularly herbs (Lourith and Kanlayavattanakul, 2013). 

Therefore the aim of this study was to investigate the 
effects of local plant extracts (separately and mixed) used 
by people as a traditional herbal treatment for hair loss, 
on rodent pelage hair in vivo, in comparison with negative 
control and the most effective medical treatment available, 
Minoxidil (positive control). The results of this study show 
that topical treatment of 5% extracts of mixture from 
Myrtus, Galls and Oak promoted hair follicle growth 
similar to Minoxidil in rats in vivo. 

The shaved dorsal skin of all rats on day 0 showed pink 
color confirming that the hair follicles were in telogen 
(Figure 2). Negative control animals which didn’t receive 
any treatment showed few skin changes until about day 28. 
In contrast, the 5% extracts of mixture from Myrtus, Galls 
and Oak, as well as Minoxidil application for 20 days 
significantly (P<0.001) advanced the next hair cycle at, 
with new hair growth clearly visible around day 14 in most 
of the rats (Figure 3 A). This advancement of anagen 
extended across the dorsal area, despite treatment stopping 
after 21 days. Only 18% of negative control rats completed 
anagen in all their dorsal follicles after 6 weeks, but the 5% 
mixture (Myrtus, Galls and Oak) and Minoxidil clearly 
exhibited anagen over the whole area, and this increased to 
77 and 80% (Figure 3 B). Indicating that mixture of 
Myrtus, Galls and Oak extracts at 5% can stimulate hair 
growth in vivo. 
Myrtus communis of the Mediterranean has been shown to 
have anti-inflamatory effect and also reported to influence 
hair growth (Chalchat et al., 1998). Various parts of this 
herb such as its berries, leaves and fruits have been used 
extensively as a folk medicine for several centuries. The 
herb is used traditionally for the treatment of disorders 
such as peptic ulcer, diarrhea, inflammation, hemorrhoid, 
pulmonary and skin diseases, although clinical and 
experimental studies suggest that it possesses a broader 
spectrum of pharmacological and therapeutic effects such 
as antioxidative, anticancer, anti-diabetic, antiviral, 
antibacterial, antifungal, hepatoprotective and 
neuroprotective activity (Alipour et al., 2014). However, 
not much of its effects reported on hair growth. 
Myrtus communis Linn. or common Myrtle (Family - 
Myrtaceae) is one of the important drugs being used in 
Unani System of Medicine since ancient Greece period. It 

is recognized as Aas and its berries are known by the name 
of Habb-ul-Aas. It is often grown for its attractive foliage, 
flowers and berries. Its berries, leaves as well as essential 
oil are frequently used for various disorders (Sumbul et al., 
2011). 
Galls (Quercus infectoria) or (Aleppo oak) is a species of 
oak, bearing galls that have been traditionally used for 
centuries in Asia medicinally. Extracts of local Galls of 
Quercus infectoria is another herbal remedy traditionally 
used as a promoter of hair growth, antibacterial and 
antifungal (Digrak et al., 1999) and for helping wound 
healing (Jayaprasad et al., 2012). A study by (Sharma et 
al., 2011) observed new hairs on mice treated with 
Quercus infectoria. 
Several studies carried out for determination of the 
effects of different plants extracts in animal studies, using 
rodents (Sharma et al., 2011). In search of natural extracts 
for hair growth, a study found that the extract of dried root 
of Sophoraflavescens has outstanding hair growth 
promoting effect. After topical application of 
Sophoraflavescens extract onto the back of C57BL/6 mice, 
the earlier conversion of telogen-to-anagen was induced 
(Roh et al., 2002). 
Another study was undertaken to examine the efficacy of 
essential oil from seeds of Zizyphus jujuba for its potential 
role on hair growth by in vivo animal study method, in 
which essential oil was applied at different concentrations 
over the shaved skin onto the backs of BALB/c mice and 
monitored for 21 days. After 21 days, mice treated with oil 
produced a greater effect on the length of hair compared to 
the control (Yoon et al., 2010). 

Overall, 5% mixture of local Myrtus, Galls and Oak 
extracts and Minoxidil had significant effects on promoting 
hair growth in rats in vivo, with little difference between 
them. Suggesting that their effects on hair growth may be 
mediated through the regulation of growth factors in 
dermal papilla cells. Further analysis of these plant extracts 
may lead to the development of new hair growing products. 
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Abstract- Providing efficient health care system for citizens is an 
essential requirement of any developing or developed countries. 
A key success in having a functioning good health system is 
connecting citizens with doctors and pharmacists which is part of 
having an electronic government (e-government). Technologies 
can easily deliver government services to citizens and empower 
citizen through access to information, or more efficient 
government management. Unfortunately this region  ( Kurdistan 
- Iraq) lacks a functioning e-government system for citizen health 
care, which hampers bringing the best possible services for the 
patients. Currently the patient’s records are not held in a secure 
database system in which all the doctors, pharmacist can easily 
access the patient’s records. Therefore, to solve this problem this 
e-government project computerizes the current health system in 
our region into an intelligent computer based system. This 
intelligent system is called “Intelligent Patient Doctor Pharmacy 
system (PDP)”. 
 
Index Terms- E Service, E Health, E Government, System 
Science. 
 

I. INTRODUCTION 
lectronic Government (E-Government) refers to the use of 
information technologies (IT) by government agencies such 

as hospitals that have the ability to transform relations with 
citizens and other arms of government. These technologies can 
easily deliver government services to citizens and empower 
citizen through access to information, or more efficient 
government management.  
        The resulting benefits can be less corruption, increased 
transparency, greater convenience, revenue growth, and/or cost 
reductions (Layne and Lee 2001). This region lacks a functioning 
e-government system especially for citizen health care, which 
creates problems as the patients records are not held in a secure 
database system in which all the doctors, pharmacist can easily 
access and get know about the patients more. Therefore, to solve 
this problem this e-government project computerizes the current 
health system in our region into an intelligent computer based 
system.  

        One of the essential requirements for citizens is having a 
good healthcare system for patients so as doctors and 
pharmacies. Despite requiring a significant amount of budget 
(Ballardini, Germagnoli, Pagani et al. 2004), healthcare system is 
a priority in every civilized and developed country and the 
government must put that into consIDeration. Kurdistan is a 
country which develops very fast, but when it comes to health 
care system; it needs a thorough improvement and in an urgent 
need for a fully functioning electronic system to serve patients, 
doctors and pharmacists.  
        In this project an intelligent electronic system has been 
created which is called “Intelligent Patient Doctor Pharmacy 
system (PDP)” (Figure 1). Intelligent PDP system is a system 
that makes a connection between patients, doctors and 
pharmacists in a way that they all can use the system. The 
patients could review their health status history such as the blood 
pressure or what kind of medications they have been taking.  
        For the doctors this intelligent PDP system is very useful 
and practical, the doctors can easily access the patients records 
by simply scanning their ID barcodes or entering the patients 
name with date of birth. Having the patient’s medical history in 
front of them, the doctors can diagnose the patients and prescribe 
the right medication for the patients quicker and prevents any 
drugs contra indication or allergies, as the system will remind the 
doctors from the patient’s allergic reactions to any types of 
medications.  
        This intelligent PDP system enable the pharmacists to 
double check the patients prescriptions before handing the 
medications over to the patients, in case a doctor mistakenly 
prescribed a wrong drug. The intelligent PDP system also 
arranges the time, date, schedule an appointment list for the 
patients according to the types of diseases and periodic visits to 
hospital especially for those who have chronic diseases.  
        So this intelligent PDP system not only getting rID of the 
old fashion health system In Kurdistan and gives it a system like 
the developed countries, but it also greatly serves the patients in 
our region with the doctors and pharmacists and builds a good 
inter-relation between the patients and doctors.  
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Figure 1 The interface of the Intelligent Patient Doctor Pharmacy system (PDP)  

 
 

II. THE TRADITIONAL SYSTEM 
        The old traditional system is a paper based system, in which 
a patient meets a doctor in a clinic or hospital and all the 
information about the patients are written on paper and kept as 
hard copy files, so every patient has their own file which is kept 
in the clinic. This has its disadvantages, as each time the patient 
visits the doctor, in order for the doctor to read about previous 
conditions of the patient before examining him or her, the 
patient’s file must be found among all other files of other patients 
which take time. Hard copy files of patient’s information are also 
at high risk for getting damaged or lost in case of fire and 
flooding.  
        If the patient want to change the doctor and see another 
specialists in this case the new doctor don't have the patient’s 
folder so he will have to ask the patient about his or her previous 
conditions and illnesses, what drugs the patient has been taken 
and if the patient has any chronic disease....etc which is hard for 
uneducated patients to describe all those information which may 
have serious consequences. Most patients don’t keep or find their 
older descriptions, previous X-rays and test results.  
        This is not very easy and comforting for the patient and the 
doctor because the patient will either have to bring all old papers 
or remember his old cases and memorizes the drug names he has 
taken which is not easy for him. After the doctor see the patient 
and analyze the disease he will start writing the description on 
paper for the patient to take to the pharmacy. When the patient 
go to the pharmacy the pharmacist take the description paper and 
read the name of the drugs then look for the drug to find and sell 
to the patient.  
        In this traditional system papers may be lost by the patients 
or by some fire accidents in the clinics or other accidents, if the 

papers and files are lost there is no way of getting them back and 
reuse them again ,all information will be lost as well. If a mistake 
occurs by the doctor or the pharmacist that may harm the patient 
no one can prove that the mistake is made because it’s all written 
on paper and papers might be lost.  
 

III. PDP SYSTEM  
        This system is much easier and much more helpful for all 
patients, doctors and pharmacist. When a patient go to see a 
doctor, either his own old doctor or a new doctor who doesn’t 
know anything about the patient’s old cases ,the doctor can see 
all the patient’s information and previous illnesses and chronic 
diseases just by entering the patient ID or using the patient’s 
personal card if they have one.  
        In that case the patient don’t need to bring old paper 
descriptions, Xrays with him, and the doctor wouldn’t have to 
ask the patient about previous diseases because its all written 
down in the patient’s profile. After the doctor analyses the 
diseases he can easily write the description on the computer by 
just selecting the disease names and also selecting the needed 
drug for the patient.  
        When the patient go to the pharmacy the pharmacist also 
can see the patient’s information just by entering the patient ID 
,then they can see what drugs has been described for the patient 
and can easily find the drug because the system includes drug 
locations so that the pharmacist know which drug located in 
which shelf so they don’t spend time looking for it. PDP system 
is also very strongly secure since all patients, doctors and 
pharmacists have their own username and passwords so no-one 
can modify their information.  
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Figure 2 The Entity relationships Diagram 

 
        The first Entity is the(Patient)table that contain the 
attributes(ID, Name, BirthDate, Sex, Email, Phone, Address, 
City and password) where the patient insert their own 
information for creating their account and password.  
        And then there is the(doctor)table that contain the 
attributes(ID, Name, Birthdate, Sex, Email, Phone, Address, City 
and password) same as the patient but the doctor entity contain 
another attribute that patients don’t have which is(specialization).  
There is a many-to-many relationship between Doctor and 
Patient where the patient can meet one or more doctors and a 
doctor can meet one or more patients, this relationship is drawn 
under the table(Meet)that contain the Date attribute which is the 
date when the doctor meet the patient, it also contain the 
attribute(session info)where the doctor can write notes and info 
about that session, and there is the attribute(Patient 
Feedback)where the patient can make a feedback about the 
doctor and choose if their health is good or not good after that 
session. And then we have the (Drug) table that has the attributes 
(ID, Price, Photo, Trade name, brand name, expire date, info 
about the drug).  
        There is a one-to-one relation called(Interaction)which 
contain the drugs that are risky if they are described together for 

one patient, the system don’t let the doctor describe those drugs 
together. There is an entity called (Drug advertisement) where 
anyone using the system can click and see drug advertisements 
and information about the drugs, this entity make a many-to-
many relation with the drug table.  
        There is an aggregation relation between the (Meet and 
Drug) tables under name (write) where the doctor can write drugs 
to the patient. And then we have the (pharmacy)table that contain 
attributes (ID, Name, Email, Password, phone, city, address) 
where the pharmacist create their own profile.  
        There are two relations related to pharmacy table, both are 
many-to-many relations, both are related to Drug table. One is 
for the location of the drugs in the pharmacy shop so that the 
pharmacist can easily find where the drugs are located and in 
which shell they are, the (location) table contain number which 
means number of the shells in the shop. The other one is (buy) 
entity where the pharmacy sell drugs, there are the attributes date 
and the blit_ID .  
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IV. METHODOLOGY AND WORK FOLLOW  
        For building this system we first went to see some doctors 
and pharmacies to see how they work and how the doctors write 
descriptions for the patients and how pharmacies take the 
description and give the drugs to patients. We took all the 
requirements needed to create the database so we drew the ER 
diagram according to the requirements; the ER is the backbone of 
our system which contain all the relations needed.  
        After drawing the ER Diagram we coded it using (MySql), 
and then started designing the database including all the relations 
and creating the forms needed using java language by creating a 
connection between java and MySql to give the database a 
simple design that everyone can use and understand while using.  
Then we started creating a website using (HTML & PHP) 
languages. The website contains two main forms as the home 
page which are(login and registration) ,so that when a person 
(patient, doctor, pharmacy)open the website they can first 
register then login later anytime the need to.  
        The registration form contains three boxes for each of 
(patient, doctor, pharmacy). When the patient click on the patient 
box another form opens that the patient insert their information 
like (ID ,name ,disease,...), We also have the doctor and the 
pharmacy boxes in this form where they can also register and 
insert their own information. After the registration process each 
of the patients, doctors and pharmacists can login into the system 
using their ID’s and passwords which they have created and have 
one by now.  
        In the login form there is a combo box where you can 
choose whether you are a patient or a doctor or a pharmacist, if 
you are a patient then you choose (patient) and enter your ID and 
password then the patient form opens for you where you can see 
all your information and you can also change your password 
from there.  
        The patient can also create their own card from this form to 
print and carry it each time they visit a doctor or a pharmacy, the 
card contain the full information about the patient so that the 
doctor can see and know about all the former or current diseases 
of the patient. There is also all the old dates where the patient has 
visited a doctor and the drugs they have taken from pharmacy 
saved in this form, so the doctor can see all these information 
immediately after inserting the patient ID in his computer or just 
by using the patient’s personal card which contain the patients ID 
using a barcode machine.  
        In this patient form the doctor can put a sign like a star on 
each disease of the patient to tell if the patient has healed from 
the disease by the drugs described or not, this way the doctor 
himself or another doctor can see if the patient has healed from a 
former disease at a later time. This also gives a rating to the 
doctor according to the stars put on diseases because this ensure 
that this specific doctor has made right diagnosis and described 
right drugs to the patients and tells how many patients he has 
helped to heal.  
        So there is a feedback for the doctors according to this 
rating. If you are a doctor you will choose (doctor) then enter 
your username and password, just like patients doctors can also 
see their own information and can change their passwords from 
this form, but the doctor form has a software that they can 
download unlike the patients which is a free software that contain 
text fields where they can enter patients ID’s when a patient 

visits them to see their full information or by using patient’s 
personal cards.  
        Doctors can also describe medicine for the patients from 
this software that already contain the name of the drugs. The 
doctor will also insert the amount of drug to be taken by that 
patient. As soon as the doctor chooses the drug for the patient, 
the drug name and amount is automatically saved in the patient’s 
personal card. If you are a pharmacist you can login into the 
system the same way of the patients and doctors, then the 
pharmacist form opens for you.  
        The pharmacist can also see all the information about 
himself and can also change his password. Same as doctors the 
pharmacist can also download free software from this form and 
work on it. The pharmacist can also insert a patient’s ID to see 
their information and the drugs that have been described for the 
patient to sell it to them. The pharmacist can also insert the 
period of the drugs to be taken by the patient. The pharmacist can 
also insert name of drugs.  
        There are also interaction drugs, interaction drugs means 
two drugs that should never be given to a patient together at once 
because it cause serious problems on patient’s health and are 
dangerous. In case a doctor or a pharmacist forget about this and 
try to describe it for the patient the system don’t let such thing 
happen and gives warning to the doctor or the pharmacist 
immediately reminding them of the danger of the situation be 
setting up an alarm, that way no mistakes will be made. 
 

V. RESULT 
        To test this system a program to generate data is developed. 
The system is applied on the output of the program to create a 
case study. The system will divide the data on several doctors 
and pharmacies. It is capable to save time, increase efficiency 
and performance of the relations, works and flows between 
Patients, Doctors and Pharmacies. It’s a correct data storage, fast 
to reach data, reliable usage, secure to keep data and lower cost 
of usage. The system will achieve the best possible support of 
patient care, outcome and administration by presenting data 
where needed. Intelligent PDP provIDe a common source of 
information about a patient's health history which it helps doctors 
by decisions. This research will help our region to develop in this 
area. 
 

VI. DISCUSSION AND CONCLUSION 
        E-government is one of the civilized nation’s features, and 
practicing technology for citizens’ health care is greatly speeding 
up the delivery of the health services for the patients. A key 
success in having a functioning good health system is connecting 
citizens with doctors and pharmacists which is part of having an 
electronic government (e-government).  
        Our region lacks a functioning e-government system for 
citizen health care, which hampers bringing the best possible 
services for the patients. Currently the patient’s records are not 
held in a secure database system instead the records kept in hard 
copy files which are at risk of getting lost in case of flood or fire. 
Every now and then mistakes happen in giving wrong drugs to 
patients which could be solved with an intelligent system. 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 1, January 2016      459 
ISSN 2250-3153   

www.ijsrp.org 

Therefore, to solve this problem this e-government project 
computerizes the current health system in our region into an 
intelligent computer based system. This intelligent system is 
called “Intelligent Patient Doctor Pharmacy system (PDP)”.  
 
The PDP system connects patients with doctors and pharmacists 
in a easy way and all the citizens information are kept in a safe 
governmental database. This PDP system enables the patients to 
review their health history such as the blood pressure, blood 
sugar levels or what kind of medications they have been 
taking....etc. The doctors can easily access the patient’s records 
which help in diagnosing the patients quicker and avoID any  
contraindicated medication in case of allergic reactions. The 
pharmacists could also double check the patient’s prescriptions 
before handing the medications over to the patients, to avoID any 
possible wrong medication. The intelligent PDP system also 
arranges the time, date, schedule an appointment list for the 
patients.  
        In conclusion, the intelligent PDP system is serving patients 
in Kurdistan region and delivers the best possible health care 
services for them. As well as facilitating the doctors and 
pharmacists work, it prevents prescribing wrong medications for 
patients, achieving more accurate diagnosis and keeping the 
citizens information in a safe database, which is easily accessible 
and safe from getting lost. 
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Abstract- Indigenous knowledge on medicinal plants has been 
transferred from one generation to generation by the elderlies in 
every community. These medicinal plants have been used by the 
Tuwalis in Maggok, Hungduan, Ifugao in curing different 
diseases. This study aimed to evaluate the antibacterial activity of 
the ten folkloric medicinal plants against five human pathogenic 
bacteria and determine the phytochemicals present on the 
ethanolic leaf extracts with antibacterial potentials. 
        The antibacterial activity of the ethanolic leaf extracts were 
evaluated using disc diffusion or Kirby Bauer method against 
Escherichia coli, Pseudomonas aeruginosa, Salmonella 
typhimurium, Bacillus cereus and Staphylococcus aureus. 
Commercially available antibiotics were used as positive controls 
like Erythromycin (10µmg/disc), Ampicillin (10µg/disc), 
Streptomycin (10µg/disc), and Gentamicin (30µg/disc). The 
antibacterial assay was performed in triplicates. Preliminary 
phytochemical screening was done using standard methods.  
        Results revealed that Centella asiatica (L.) Urban showed 
an active reaction against Staphylococcus aureus with a mean 
zone of inhibition of 16 mm . Vaccinium myrtoides (Bl.) Miq. 
manifested a partially active reaction against Pseudomonas 
aeruginosa with a mean zone of inhibition of 12 mm, Rubus 
fraxinifolius Hayata also showed a partially active against 
Bacillus cereus with a mean zone of inhibition of 11 mm. Only 
three out of ten plant samples possessed antibacterial potentials.  
Ethanolic leaf extracts of the three plant samples with 
antibacterial potential contained flavonoids, phytosterols, and 
phenolic compounds. Results of these findings revealed that the 
antibacterial activity is due to the phytochemicals present. 
 
Index Terms- antibacterial, phytochemical screening, folkloric, 
medicinal plants, Maggok 
 

I. INTRODUCTION 
he occurrences of diseases and increase in prices of synthetic 
medicines have resulted to the demand for discovery of less 

expensive and more potent sources of drugs. Plants are best 
sources of potent drugs (Balangcod et al, 2012). Plants have been 
proven to be most useful in the treatment of diseases; they 
provide an important source of all the world’s pharmaceuticals; 
and are now occupying important position in allopathic and 
herbal medicines, homoeopathy and aromatherapy (Ayayi et al, 
2011).  

        Search for new antibacterial agents should be continued by 
the screening of many plant families (Parekh and Chanda, 2006). 
The screening of plant extracts and plant products for 
antimicrobial activity has shown that higher plants represent a 
potential source of novel antibiotic prototypes (Afolayan, 2003) 
and that  plant extracts according to Nascimiento (2000) have 
great potential as antimicrobial compound against 
microorganisms. Thus, there is a continuous and urgent need to 
discover plants with antimicrobial activities with these diverse 
chemical structures and novel mechanisms of actions (Vital and 
Rivera, 2011). 
        The medicinal value of plants lies in the bioactive 
compounds such as alkaloids, flavonoids, tannins, and phenolic 
compounds that produce a definite physiological action on the 
human body (Nostro, 2000).  
        Philippines is rich in biodiversity of plant species where 
only small portion of the species were investigated in detail 
(Galvez, 2015). Scientific understanding of medicinal plants 
remains largely unexplored and pharmacological investigation of 
the Philippine flora only gained momentum recently (Vital and 
Rivera, 2011), thus, this study.  
 

II. MATERIALS AND METHODS 
Sample Collection and Authentication 
        Fresh leaves of Medinilla pendula Merr., Rubus 
fraxinifolius Hayata, Melastoma polyanthum Blume, Desmodium 
sequax Wall., Astilbe rivularis Buch.-Ham ex. D. Don, Drymaria 
cordata (L.) Willd. ex J.A. Schultes, Allium odoratum L., 
Physalis minima L., Centella asiatica (L.) Urban, and Vaccinium 
myrtoides (Bl.) Miq. were collected from Maggok, Hungduan, 
Ifugao. The plant samples were identified by Dr. Teodora D. 
Balangcod, a Botanist from the Department of Biology, 
University of the Philippines-Baguio, Baguio City, Cordillera 
Administrative Region (CAR), Philippines. 
 
Preparation of Extracts 
        Leaves of plant samples were air dried for a period of three 
weeks. These air-dried leaves were grinded and pulverized using 
a mechanical grinder. Two hundred grams of the ground samples 
were placed in a 3-L capacity bottle. Then 95 % ethyl alcohol 
was added until the plant samples were completely submerged. 
These amber bottles were covered and set aside and stored at 
room temperature for 48 hours. The plant samples were filtered 

T 
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using a Buchner funnel with gentle suction. Each filtrate was 
then concentrated in a rotary evaporator until approximately 20% 
of the filtrate was left. These extracts were used both for the 
phytochemical screening of secondary metabolites and 
antibacterial activity. 
 
Antibacterial Assay 
        Kirby-Bauer method was used to conduct the antibacterial 
assay (Lalitha, 2005; Quinto & Santos, 2005; Righi et al., 2013). 
Five bacterial strains, namely: gram negative Escherichia coli, 
Pseudomonas aeruginosa and Salmonella typhimurium; and 
gram positive Staphylococcus aureus, and Bacillus cereus were 
used as test bacteria. The bacterial strains of Escherichia coli and 
Staphylococcus aureus were obtained at the Natural Sciences 
Research Unit (NSRU), Saint Louis University, Baguio City. 
Other bacterial strains were donated by a botanist friend. 
 
A. Preparation of Microbial Inocula 
        The test microorganisms were inoculated in petri dishes 
using sterile saline solution and compared with McFarland 
standards to give an approximate concentration of 9.0 to 1.2 x 
109 cells per ml (Quinto & Santos, 2005). 
 
B. Kirby-Bauer Method 
        Agar petri plates were prepared using 20 ml of sterile 
Mueller-Hilton agar. Bacterial colonies from a 24-hour culture 
were suspended in sterile normal and standardized with 0.5 M 
McFarland solution. The surfaces of the petri plates were 
inoculated using sterile swab cotton that contains the 
standardized saline suspension of bacteria and these were 
allowed to dry for a period of 15 minutes. Sample stock solutions 
were delivered to a previously prepared sterile paper disks, 6.0 
mm in diameter.  Paper discs were allowed to dry and were put 
on the agar surface. Commercially available antibiotics were 
used as positive controls. These include: Erythromycin 
(10µmg/disc), Ampicillin (10µg/disc), Streptomycin (10µg/disc), 
and Gentamicin (30µg/disc. Zones of inhibitions were 
determined by measuring clearing zones in millimeters (mm) 
using a ruler. The measurement was done after incubation for 24 
hours at 37 ºC. The antibacterial assay was performed in 
triplicates. 
 
Phytochemical screening 

        Ethanolic leaf extracts prepared were analyzed for the 
presence of alkaloids, glycosides, saponins, phytosterols, tannins, 
flavonoids, terpenoids and phenolic compounds based on the 
studies of Himesh, et al. (2011) and Tiwari, et al. (2011). 
 

III. RESULTS AND DISCUSSION 
        The use of ethnopharmacological knowledge is one 
attractive way to reduce empiricism and enhance the probability 
of success in new drug finding efforts (Patwardhan, 2005). Thus, 
studying plant based antimicrobial properties provides additional 
information in developing natural antibiotics and discovering the 
alternative of antimicrobial drugs for the treatment of infectious 
diseases (Saad et al., 2012).  
        Disc diffusion method is the most widely used procedure for 
testing antimicrobial susceptibility (Kumar et al., 2006). 
Antibacterial screening of the ten plant samples (Table 1) 
revealed that Centella asiatica (L.) Urban showed an active 
reaction against Staphylococcus aureus with a mean zone of 
inhibition of 16 mm. Vaccinium myrtoides (Bl.) Miq. showed a 
partially active reaction against Pseudomonas aeruginosa with a 
mean zone of inhibition of 12 mm. Rubus fraxinifolius Hayata 
also showed a partially active against Bacillus cereus with a 
mean zone of inhibition of 11 mm. No ethanolic extract exhibited 
a zone of inhibition against Escherichia coli and Salmonella 
typhimurium.  
        There were three out of ten plants or 30% of the total plants 
studied possessed antibacterial activity with varying effects that 
can be inferred from their mean zones of inhibition which range 
from partially active to active (11-16 mm) based on the general 
standards (Guevarra et al, 2005).  
        The susceptibility test of the antibiotics used against the test 
organisms (Table 3) revealed that the control (ethanol) has no 
zone of inhibition. This indicates the absence of suppression on 
bacteria involved. The reference antibiotics such as 
Erythromycin, Ampicillin, Streptomycin and Gentamicin 
displayed positive results against the five bacteria. These 
antibiotic principles are actually the defensive mechanism of the 
plants against different pathogens (Hafiza, 2000).  All antibiotics 
have high zones of inhibition regarded to be very active as 
against the five bacteria except for Ampicillin that has a lower 
zone of inhibition of 11 mm against Staphylococcus aureus 
which is regarded as partially active.  

 
Table 1. Antibacterial Activity of the Ten Plant Samples 

 

 
 
 
Plant Samples 

Mean Zone of Inhibition of Test Microorganisms (mm) 
   Gram Negative                            Gram Positive 
          Bacteria                                      Bacteria 
    EC          PA             ST             BC             SA 

Medinilla pendula Merr.  - - - - - 
Rubus fraxinifolius Hayata  - - - 11 - 
Melastoma polyanthum  - - - - - 
Desmodium sequax Wall.  - - - - - 
Astilbe rivularis Buch.-Ham ex. D. Don  - - - - - 
Drymaria cordata (L.) Willd. Ex J.A. Schultes  - - - - - 
Allium odoratum L. - - - - - 
Physalis minima (L.)  - - - - - 
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Centella asiatica (L.) Urban  - - - - 16 

Vaccinium myrtoides (Bl.) Miq.  - 12 - - - 

 
Legend: Inhibition zones expressed in diameter, (-)-inactive, (+)-partially active,       (++)-active; EC- Escherichia coli, PA- 
Pseudomonas aeruginosa, ST- Salmonella typhimurium, BC- Bacillus cereus, SA- Staphylococcus aureus 
 

Table 2. Standard zones of inhibition and corresponding inferences (Guevara et al., 2005) 
 

Zones of inhibition Inferences 
< 10 mm 
10-13 mm 
14-19 mm 
> 19 mm 

Maybe expressed as inactive 
Partially active 
Active 
Very active 

 
Table 3.  Result of the Susceptibility Test of Antibiotics used against the Test Organisms 

 

 
 
Antibiotics/Control 

Mean Zone of Inhibition of Test Microorganisms (mm) 
   Gram Negative                            Gram Positive 
          Bacteria                                      Bacteria 
    EC          PA             ST             BC             SA 

Ethanol (Control) - - - - - 
References      
    Erythromycin(10 µg/disc) 21 38 37 35 35 
    Ampicillin (10 µg/disc) 30 40 36 50 11 
    Streptomycin (10 µg/disc) 30 34 38 35 35 
   Gentamicin (30 µg/disc)  30 40 35 35 33 
      

 
Legend: Inhibition zones expressed in diameter, (-)-inactive, (+)-partially active,       (++)-active; EC- Escherichia coli, PA- 
Pseudomonas aeruginosa, ST- Salmonella typhimurium, BC- Bacillus cereus, SA- Staphylococcus aureus 
 
        Most antibacterial medicinal plants attack gram positive 
strains while few are active against gram negative bacteria 
(Herrera et al., 1996; Meng et al.,2000; Scrinivasan et al., 2001). 
The findings showed higher activity on gram positive bacteria 
than gram negative bacteria (Table 3). One of the several unique 
characteristics of gram negative bacteria is the outer membrane 
of the cell that is responsible for protecting the bacteria from 
destruction of the inner membrane or cell wall (peptidoglycan). 
Outer membranes of the gram negative bacteria provide a 
selective barrier to external molecules and that prevent the 
release of metabolite-binding proteins and hydrolytic enzymes 
(nucleases, alkaline phosphatase) found in the periplasmic space 
between the outer surface of the inner (plasma) membrane and 
the inner surface of the outer membrane (Baron, 2008). As gram 
positive possesses single layer boundary, it is being attacked 
easily (Prabha & Vashantha, 2012).  
        Phytochemical analysis of the three plant samples with 
potential antibacterial activity revealed that the three ethanolic 
leaf extracts contain flavonoids, phytosterols, and phenolic 
compounds (Table 4). Tannins were present in both ethanolic 
leaf extract of Rubus fraxinifolius Hayata and Vaccinium 
myrtoides (Bl.) Miq. Alkaloids were found in the ethanolic leaf 
extract of Rubus fraxinifolius Hayata.  
        In the study, the presence of the secondary metabolites in 
the leaves of the three plants with antibacterial potentials is 
responsible of their antimicrobial properties. Flavonoids have 

been recognized as potential natural sources of antimicrobial 
drugs (Friedman, 2007). It can exert antibacterial activities 
through multiple mechanisms such as disruption of cytoplasmic 
membrane, inhibition of nucleic acid synthesis, inhibition of 
energy metabolism, inhibition of cell wall synthesis, and 
inhibition of cell membrane synthesis (Cushnie & Lamb, 2011). 
Their activity is due to their ability to react with extracellular and 
soluble proteins and complex bacterial cell walls leading to the 
death of the bacteria (Cowan, 2002).  
        The presence of alkaloids in the solvent fraction could be 
well correlated with the antimicrobial activities (Ramkumar et 
al., 2007). Elisabetsky and Campos (2006) reported that alkaloids 
are used by the plants as defense mechanism against pathogens 
and predators. Kovaceric (2004) explained that the mechanism of 
antibacterial action of alkaloids is attributed to their ability to 
intercalate with DNA, causes inhibition of enzymes (esterase, 
DNA-, RNA-polymerase), and inhibition of cell respiration.  
        Tannins are secondary metabolites responsible for 
antimicrobial properties in various plants (Chung, 1998). 
According to Stefanović, et al. (2012), the antimicrobial effects 
of the plants studied are attributed to the presence of tannins in 
the ethanol extracts. Their mode of antimicrobial action is related 
to their ability to inactivate microbial adhesins, enzymes, and cell 
envelope transport proteins, because of a property known as 
astringency. 
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        The antibacterial activity of phenolic compounds is exerted 
by multiple functions, primarily due to its ability to act as a 

nonionic surface-active agent therefore disrupting the 
lipid−protein interface (Greenberg et al., 2008). 

 
 

Table 4. Phytochemical Analysis of the Three Plant Samples with Potential Antibacterial Activity 
 

Plant 
Samples 

Alka- 
loids 

Glyco-
sides 

Sapo-
nins 

Phyto- 
Sterols 

Tannins Flavo-
noids 

Terpe- 
noids 

Phenolic 
Compounds 

 Rubus fraxinifolius 
Hayata 

+ - - + + + - + 

Centella asiatica (L.) 
Urban 

- - - + - + - + 

Vaccinium myrtoides 
(Bl.) Miq. 

- - - + + + - + 

 
Legend: (+) - presence of the bioactive component;        (-)  - absence of the bioactive component 
 

IV. CONCLUSIONS 
        The clamor for new and less expensive plant-based 
medicinal plants is the trend of the time. Based on the results 
generated from the study, only three namely Centella asiatica L. 
Urban, Rubus fraxinifolius Hayata and Vaccinium myrtoides (Bl.) 
Miq. have antibacterial potentials. The antibacterial potential is 
attributed to the secondary metabolites present that could provide 
baseline information. Also, the three plants can be developed 
further as plant-based antibacterial drugs. 
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Abstract- To demonstrate how different levels of confinement 

stress at different time interval can affect the immune system of 

white mice, differential white blood cell (WBC) count was 

performed considering with and without application of 

confinement stress to male and female mice using different 

chamber diameters (1.0 inch, 1.5 inches, and 2.0 inches) at 

different time intervals (1 hour, 3 hours, 5 hours and at full 

confinement). Control group (without confinement) and 

experimental group (with confinement) were considered. Thirty 

mice (15 males, 15 females) were used with blood sample 

collected. Prepared blood smear was stained with wright-giemsa 

and examined under light microscopy. Differential WBC count 

was performed to determine the number/percentage of each type 

of WBC (lymphocyte, monocyte, neutrophil, basophil and 

eosinophil). 

        Results showed a distinct direct proportionality between 

lymphocyte count and the various levels of confinement stress 

demonstrated by using confinement chambers in different 

diameters. Generally, lymphocytes decreased in number as the 

diameter of the confinement chambers decreased. This means 

that lymphocyte count decreased as confinement stress is 

increased. Ironically, as the diameter of the chambers  decreased, 

the neutrophil count increased. Hence, as lymphocyte count 

decreases, the neutrophil count increases both in male and female 

mice. Significant difference on lymphocyte and neutrophil count 

was shown between the experimental and control mice after 3 

hours, 5 hours and in full confinement. Further, significant 

differences were observed between lymphocyte and neutrophil 

count in both male and female mice confined to the various 

experimental chambers. 

 

Index Terms- confinement stress, leukocyte, neutrophil, white 

blood cell 

 

I. INTRODUCTION 

hysiological studies have shown that stress from any source 

can influence the endocrine, hemopoietic and immune 

systems. Stress considered as a physiological response of the 

body to hostile environment affect not only man but also 

animals. When the trigger is repetitive, prolonged or 

unanticipated, it becomes pathological. 

        WBC can provide a reliable method in physiological 

research to study vertebrate responses since they are altered by 

stress and can be directly related to stress hormone levels (Davis 

et al, 2008).   

        The absolute number of each type of WBC, often more 

informative than its proportion can be calculated if the 

differential and the total number of leukocytes per volume unit 

are known. 

        In mice, the WBC count ranges from 2 -10 x 10
9
 per liter:  

5-20 % (0.5 – 3.0 x 10
9
/L) neutrophils, 60-90 % (2-8 x 10

9
/L) 

lymphocytes, monocytes and eosinophils are minor cell types 

(0.05 to 0.10 x 10
9
/L).  Generally, there are more monocytes than 

eosinophils in the peripheral blood. Basophils are very rarely 

observed in the peripheral blood of mice. Some authors have 

questioned the presence of basophils in mouse blood, however, 

microscopic and ultrastructural characteristics of murine 

basophils have been shown. (Duorak et al., 1982; Duorak, 2000; 

Hedrich et al., 2004). 

        Based from  a one-hour preliminary evaluation on the effect 

of different levels of confinement stress to the immune system of 

white mice, it was observed that the mice nibbled some parts of 

the plastic chamber which is an indication of stress symptom 

(Wallace, 1976). Results showed differences on the number of 

the different types of leukocytes in male mice. There was a 

decreasing trend on the number of lymphocytes as the diameter 

of the chambers decreased in size (1.0 in, 1.25 in, 1.5 in. 2.0 in) 

after one hour confinement. Ironically, the number of neutrophils 

increased as the diameter of chambers also decreased after one 

hour of confinement.  The rest of the other types of WBC like 

monocytes, basophils and eosinophils did not signify any 

increasing or decreasing trend. Significant differences were 

obtained in the lymphocyte and neutrophil count specifically in 

1.25 in confinement chamber compared to the control cage 

(Domingo and Saguid, 2010). 

        According to Ursula et al (2007), the percentage of activated 

neutrophils began to fall and reached baseline levels within 8 h. 

It should be recalled that the mice have been subjected to only 

one hour confinement after collection of blood sample. Hence, 

this research evaluated the effect of different levels of 

confinement stress at different time intervals to the immune 

system of white mice. 

 

 

P 
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II. METHODOLOGY 

        The research followed Complete Randomized Design 

(CRD) with three replicates for both studies. To demonstrate how 

different levels of confinement stress at different time interval 

can affect the immune system of white mice, differential white 

blood cell (WBC) count was performed considering with and 

without application of confinement stress to male and female 

mice using different chamber diameter ( 1.0 inch, 1.5 inches, and 

2.0 inches ) at different time intervals (1 hour, 3 hours, 5 hours 

and at full confinement). Control group (without confinement) 

and experimental group (with confinement) were considered. 

Thirty mice (15 males, 15 females) were used and with blood 

sample collected. Prepared blood smear were stained with 

wright-giemsa and examined under light microscopy. 

Differential WBC count was performed to determine the 

number/percentage of each type of WBC - lymphocyte, 

monocyte, neutrophil, basophil and eosinophil (Brehe  and Way, 

2008). 

        Mean differential percentages were obtained in the various 

types of WBC (lymphocytes, monocytes, neutrophils, 

eosinophils, basophils)  per one hundred of WBC. Analysis of 

Variance, Least Significant Differences (LSD) and T-test were 

performed to calculate differences among the treatments, 

between the control and experimental mice.  

 

III. RESULTS AND DISCUSSIONS 

        Theoretically, when the body of an organism is under stress,  

high levels of stress regulating hormones and neurotransmitters 

like cortisol, norepinephrine, epinephrine, dopamine and 

serotonin are released that eventually leads to malfunctioning in 

the endocrine system, nervous system, metabolic system and 

immune system.  

        Table 1 and Table 2 show the mean differential WBC count 

in male and female white mice subjected to different levels of 

confinement stress in 1 hour. 

 

Table 1. Differential WBC count of male mice subjected to different  levels of confinement chambers  

after a period of one hour. 

 

 

Confinement 

chambers (in) 
WBC/ Leukocytes 

Lymphocyte Monocyte Neutrophil Eosinophil Basophil 

1.0  65.33   9.3   10 8 7.3 

1.5  65.33 21 5.3 4.3        4 

2.0  58 19.3 7 8 7.6 

Control  76   8.3 6.6 5 4 

 ns ns ns ns ns Legend: 
ns = not significant 

 
 

Table 2. Differential WBC count of female mice subjected to different levels of confinement chambers  

after a period of one hour. 

 

Confinement 

chambers (in) 

WBC/ Leukocytes 

Lymphocyte Monocyte Neutrophil Eosinophil Basophil 

1.0 66     8.3a  15   5.6 5 

1.5    67.6     5.6b  16 5    5.6 

2.0    59.6   12.3a  15 4 9 

control    73.3   4.6b 7    3.6  11.3 

 ns * ns ns ns 

 
Legend: 

ns = not significant 
* = significant at .05 

 
 

 

        It is shown in the 2 tables that the differential WBC count of 

the male and female white mice subjected to different levels of 

confinement stress (in various diameters of confinement 

chambers: 1.0 in., 1.5 in., 2.0 in) are comparable with each other 

except in the number of monocytes in female mice. 

        Despite the decreasing count of lymphocytes from the blood 

of male (1.0 in: 65.33, 1.5 in: 65.33, 2.0 in: 58) and female (1.0 

in: 66, 1.5 in: 67.6, 2.0 in: 59.6) white mice collected on the 

experimental chambers as compared to the control (male: 76, 

female: 73.3), no significant differences were found. The 

increasing trend of neutrophils from both male (1.0 in: 10, 1.5 in: 

5.3, 2.0 in: 7) and female (1.0 in: 15, 1.5 in: 16, 2.0 in: 15) white 

mice as compared to the control white mice (male: 6.6, female: 

7) did not also indicate significant differences. 

        However, significant differences were found in the 

monocyte count collected in the female mice subjected to the 

various confinement chambers. Monocyte count  at 1.0 in. and 

2.0 in. confinement chambers significantly differed with the 

monocyte count from the female white mice that stayed in 

control chamber for one hour. This result could be associated to 

the reason that monocytes are known to be activated by estrogen 

and progesterone in the female white mice (Li et al, 1993 as cited 

by Willis C. et al 2003). 

        Table 3 and Table 4 show the differences on the number of 

the different types of leukocyte cells in male and female white 

mice subjected to different levels of confinement stress for a 

period of three hours. 
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Table 3. Differential WBC/Leukocyte count in male white mice subjected to different levels of confinement  

chambers after a period of 3 hours. 

Confinement 

chambers (in) 

WBC/ Leukocytes 

Lymphocyte Monocyte Neutrophil Eosinophil Basophil 

1.0 34.6
a
 8 50

a
 4 10 

1.5 23.3
a
 20.3 48.3

a
 5.3 2.6 

2.0 36.3
a
 19.6 36

a
 4.3 3.6 

control 76
b
 8.3 6.6

b
 5 4 

 ** ns ** ns ns 

 

 

 

 Table 4. Differential WBC/Leukocyte count in female white mice subjected to different levels of confinement  

chambers after a period of 3 hours. 

Confinement 

chambers (in) 
WBC/ Leukocytes 

Lymphocyte Monocyte Neutrophil Eosinophil Basophil 

1.0 28a   7.6 57.6a 3.3   2.3a 

1.5 39.3a 14.6 43.3a 3.3   2.6a 

2.0 37a 11.3 43.3a 5.3   3a 

control 73.3b   4.6         7b 3.6 11.3b 

 ** ns ** ns ** 

 
Legend: 

ns = not significant 

** = significant at .01  
 

 

        Data on both tables show that there is a decreasing trend on 

the number of lymphocytes as the diameter of the chambers 

decreased in size after three hours of confinement. Ironically, 

neutrophils increased as the diameter of chambers also decreased 

after three hours of confinement 

        However, remarkable differences occurred in the number of 

basophils in the case of the female white mice subjected to the 

experimental chambers for a period of three hours as compared 

to the basophil count in the control mice. 

        This result could be due to the immediate response of the 

organism’s system when wounded to produce thrombin which 

cause other responses through signal transduction making 

estrogen-responsive cells to function and show mitogenic 

responses causing increase in basophil count. (Henrikson, 1992). 

Besides variation in leukocyte counts is an immediate and 

transitory response of mice exposed in stressful stimuli ( Jensen 

and Rasmussen, 1969). 

        Table 5 and Table 6 show the differences on the number of 

the different types of leukocyte cells in male and female white 

mice subjected to different levels of confinement stress for a 

period of five hours. 

        Similar results were obtained in Table 5 and Table 6 in 

which significant differences occurred among the lymphocyte, 

neutrophil and basophil numbers of female and male mice 

subjected to all the confinement chambers for a period of five 

hours as compared to the female white mice in the control 

chambers.  

        On the case of experimental mice at full confinement, it can 

be observed that from the increasing and decreasing trend of 

lymphocyte and neutrophil numbers obtained from the three and 

five hour period of confinement, no existing trend of the values 

appeared. However, statistical analysis revealed significant 

differences among the lymphocyte, neutrophil and basophil 

numbers of female and male mice subjected to all the 

confinement chambers in full confinement as compared to the 

female mice in control chambers.  

 

 

Table 5. Differential WBC/Leukocyte count in male white mice subjected to different levels of confinement  

chambers after a period of 5 hours. 

 

Confinement 

chambers (in) 

WBC/ Leukocytes 

Lymphocyte Monocyte Neutrophil Eosinophil Basophil 

1.0 40.6a 5 49.3a    3.3       2a 

1.5 36.3a 5 53.3a 3 2.3a 

2.0 42.6a    5.3 45.6a 4 2.6a 

control          76
b
    8.3        6.6

b
 5       4

b
 

 ** ns ** ns ** 

 
Legend: 

ns = not significant 

** = significant at .01  

Legend: 

ns = not significant 

** = significant at .01 
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Table 6. Differential WBC/Leukocyte count in female white mice subjected to different levels of confinement  

chambers after a period of 5  hours. 

 

Confinement 

chambers (in) 

WBC/ Leukocytes 

Lymphocyte Monocyte Neutrophil Eosinophil Basophil 

1.0 31.6a   7.3 54.6a 3 3.3a 

1.5 28.6a 10.6 53.3a 5 2.3a 

2.0 28.6a 15.3       49a    4.6 2.3a 

control 73.3b   4.6        7b    3.6     11.3b 

 ** ns ** ns ** 

 
Legend: 

ns = not significant 

** = significant at .01  
 

 

Data shows  in Fig. 1 that high percent mortality for both male and female mice was obtained on the 6th day of full 

confinement while lowest percent mortality for male mice was obtained after 4
th

 and 8
th

  day of full confinement. 

 

 
Figure 1. Shows the percent mortality of female and male mice subjected to different levels of confinement  

chambers after full confinement. 

 

        This means that male and female mice have different ways 

of coping to stress resulting to the varied number of tolerable 

days of being confined to the chambers. 

        Taylor et al. (2000) first proposed the idea of a unique 

female stress response which they termed "tend-and-befriend." 

The tend-and-befriend response is characterized as an oxytocin 

mediated stress response cascade.  Estrogen has been found to 

increase the effects of oxytocin already in excess in females as 

compared with males. Testosterone and vasopressin, the 

counterparts of estrogen and oxytocin, present during the male 

stress response, "fight-or-flight," have been found to exhibit the 

opposite effects of oxytocin. Girdler et al.'s (1997) study showed 

that testosterone levels increased in males in response to stress 

which showed a positive correlation to levels of hostility.  

        Hence, despite the difference in mechanism, comparable  

results were controlled on the basis of hormonal secretions for 

both male and female mice as to the differential WBC count is 

concerned. 

        Table 7 shows the differential WBC/Leukocyte count of 

male white mice from different levels of confinement stress at 

different time intervals. Data shows that  on  1.0  in. confinement 

chamber,  it was observed that lymphocyte number  of male mice  

decreased as neutrophil  count increased from I hour to full 

confinement. Significant differences on the lymphocyte and 

neutrophil count were noted after one hour of confinement of 

mice as compared to the lymphocyte and neutrophil count after 3 

hours, 5 hours and full confinement. This means that male mice 

had significantly been under stress after 3 hours of confinement 

to full confinement. 
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Table 7. Differential WBC count in the various time intervals where male and female mice were subjected to   

different levels of confinement chambers 

 

 
 

        However, eosinophil count after one hour, 3 hours and 5 

hours time interval significantly differed on the eosinophil count 

of those mice subjected in full confinement. At 2.0 in diameter, 

data revealed that lymphocyte count after 1 hour of confinement 

and full confinement significantly differed on the lymphocyte 

count of mice after 3 hours and 5 hours of confinement. On the 

other hand, neutrophil count and basophil count similarly 

differed after I  hour of confinement as compared to the 

neutrophil and basophil count after 3 hours, 5 hours and full 

confinement. 

        The variability of the leukocyte count could be due to the 

reason that the effect of the stress is not continuous, the “fight 

and flight” reaction might have resulted to a mechanism of 

tiredness to make the mice fight back stress. Hence, making  

them rest for quite sometime and as their system get to be 

associated of their condition then the effect of stress on the 

differential WBC count is triggered. 

        Table 8 shows that on  1.0 in. confinement chamber,  

lymphocyte and basophil number  of female mice  decreased as 

neutrophil  count increased after 1 hour of confinement to 3 

hours and  5 hours of confinement. 

        Significant differences on the lymphocyte, basophil and 

neutrophil count were obtained after 1 hour of confinement of 

mice as compared to the lymphocyte and neutrophil count after 3 

hours, 5 hours and full confinement. At 1.5 in confinement 

chamber, lymphocyte and monocyte number decreased as 

neutrophil count increased when the period of confinement 

increased from one hour to full confinement. Significant 

differences on the lymphocyte, monocyte and neutrophil count 

were noted after 1 hour of confinement of mice as compared to 

the lymphocyte and neutrophil count after 3 hours, 5 hours and 

full confinement. This means that female mice had significantly 

been under stressed after 3 hours of confinement, 5 hours of 

confinement and full confinement. At 2.0 in diameter, data 

revealed that neutrophil count similarly differed after I  hour of 

confinement as compared to the neutrophil count after 3 hours, 5 

hours and full confinement. 
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Table 8.WBC count differences of male and female mice subjected to different levels of confinement  

chambers after 1 hour, 3 hours, 5 hours and full confinement 

 

 
 

        No significant differences were revealed on the WBC count 

of the control male and female mice confined to the different 

levels of confinement chambers after 1 hour, 3 hours, 5 hours 

and full confinement. 

        Considering the differences of the leukocytes in the various 

periods wherein the female and male mice were confined in 

different levels of confinement chambers, Table 8 shows  

significant differences in all  the  leukocyte counts obtained after 

a period of 1 hour, 3 hours, 5 hours and after full confinement. 

However, no significant differences were attained between male 

and female mice WBC count. 

 

IV. CONCLUSION AND RECOMMENDATION 

        Generally, lymphocytes decreased in number as the 

diameter of the confinement chambers decreased. This means 

that lymphocytes decreased as confinement stress increased. 

Ironically, as the diameter of the chambers decreased, the 

number of neutrophils increased. Hence, as lymphocytes 

decreased, the neutrophil count increased in both male and 

female mice. Significant difference on lymphocyte and 

neutrophil count was shown between the experimental mice and 

to the mice in the control cages. However, no significant 

difference on the lymphocyte and neutrophil count of male and 

female mice existed among the treatment chambers after being 

confined at 3 hours and 5 hours. The effect of the different levels 

of confinement stress between male and female mice was 

comparable. Such findings, confirmed previous related 

physiological findings on the effect of various stressors on the 

WBC of mice. 

        Further studies should be performed considering higher 

levels of confinement stress at longer period of time intervals. 

More replicates of mice should be utilized in order to add 

samples for confirmatory purposes. Initial WBC count should be 

considered and measured to compare WBC count after the 

application of any form of stress. Modern techniques in 

differential WBC count should be performed to minimize errors 

in counting and characterization. 
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Abstract- Ceylon Cinnamon, which is popularly termed as ‘True Cinnamon’ is a derivative from the bark of an indigenous to Sri 
Lanka plant Cinnamomun zeylanicum Blume. The competition pertaining to Ceylon Cinnamon in world trade has already become 
significant, as the worlds’ total Cinnamon market is comprised not only of True Cinnamon, but of Cassia; the closest substitute and a 
spice inferior to True Cinnamon as well. Sri Lanka has to compete with three Cassia producing countries in the total Cinnamon 
market, as China, Indonesia and Viet Nam; the three major Cassia producers are the major producers of the total Cinnamon market as 
well. According to the experts, lack of productivity of Ceylon Cinnamon cultivated lands and insufficient production to fulfill the 
worlds’ demand for Cinnamon is one of the major issues and, which have to be immediately addressed to be cope up with and to 
withstand the competition in the total Cinnamon market. In this context this research aimed to identify the cultivated area and 
production trends of Ceylon Cinnamon comparing them with those of major cassia producers. The FAOSTAT (Food and Agricultural 
Organization Statistics) database was used as the data source. Results revealed that Ceylon Cinnamon cultivated area has expanded in 
a minute pace and Ceylon Cinnamon production remains almost constant throughout the years compared to the major Cassia 
producers. The  average  annual  productivity of  ‘Ceylon Cinnamon’ have remained constant at about 500 kg/ha, throughout the past 
thirteen years, in which  China and Indonesia have shown an average productivity of about 1350 kg/ha and 1000 kg/ha respectively.  
 
 
Index Terms- Cassia, Ceylon cinnamon, production trends, productivity  
 

I. INTRODUCTION 
Cinnamon is the most important tree spice produces from Sri Lanka. The Cinnamon produced from Sri Lanka; Ceylon Cinnamon 
(Cinnamomum zeylanicum Blume) stands out from the rest of the spices produced in Sri Lanka with its distinctive taste and aroma and 
popularly termed as ‘True Cinnamon’. The total Cinnamon market comprises not only with True Cinnamon; which is Cinnamomum 
zeylanicum or Cinnamomum verum, but also with Cassia. Sri Lanka, Madagascar and Seychelles are the producers of True Cinnamon, 
where Sri Lanka holds a monopoly having 90% share of the international market for True Cinnamon (Ravindran etal, 2003). Cassia (a 
collective term for Cinnamomum cassia, Cinnamomum burmannii and Cinnamomum loureirii) is inferior to Ceylon (True) Cinnamon, 
and it is the closest substitute for Ceylon (True) Cinnamon in the world market. Cassia is mainly produced and exported from the East 
Asian region making China, Indonesia and Viet Nam, the leading producers and exporters. Even though Sri Lanka drives the 
production of Cinnamon within the True Cinnamon category, China, Indonesia and Viet Nam are the major producers and exporters as 
well the major competitors to Sri Lanka, when considered the world’s total Cinnamon market.  
To Sri Lanka, Cinnamon industry is not only important as an export agricultural trade, but its role in rural economy for providing 
revenue and employment to people. Most of the Cinnamon cultivated lands are owned by small holder plantations. There are about 
250,000 Cinnamon cultivators and 400,000 Cinnamon sector employees (commonly known as peelers) in Sri Lanka and 60,000 family 
units are dependent directly on the Cinnamon industry being the main source of income (Rupasinghe 2011). According to Department 
of Agriculture, as of 2012 total cultivated land extent of Cinnamon was 30,432 ha, where Galle district is the main Cinnamon 
cultivation area with 41% of share in the total cultivated extent, followed by Matara and Ratnapura districts with 21% and 14% of 
shares respectively. The remaining 55% of the cultivated land are mainly in Hambantota, Badulla and Kalutara.  
The True Cinnamon market has lost about 5% of its share in both volume and value in the world market during the past five years. In 
other words for each year during the recent five years the True Cinnamon market has declined 1% of its global trade. Despite holding 
a monopoly in the world market for True Cinnamon, (having more than 85% of the production and exports) Sri Lanka has faced to the 
threat to dominate a rapidly shrinking market. As far as only Sri Lanka’s world trade of Cinnamon is considered, Sri Lanka has lost 
about 10% of its share in the value-wise world Cinnamon market and about 5% of its share in the volume-wise world Cinnamon 
market during the last decade. Indonesia and China, the major producers of Cassia have together captured almost 80% of the volume-
wise Cinnamon world market and almost 60% of the value-wise Cinnamon world market. There has been an increasing trend in export 
of cassia products from Indonesia, China and Vietnam, while the true cinnamon export could not keep up the pace. (Piyasiri, 2014).  
According to the experts in the field, one of the major reasons for the loss of market share is the reduced production and/or 
productivity of Cinnamon plantations, which has led to an insufficient Cinnamon supply for the exportation to fulfill the market 
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demand, which is then fulfilled by Cassia; inferior, but the closest substitute for Cinnamon. Sri Lanka typically exports between 65% 
and 75% of its annual production (Johnaton, 2003). Thus, increasing the countrys’ Cinnamon production, via enhancing the 
productivity of the Cinnamon cultivated lands is one of the major recommendations to maintain the competitive position of Ceylon 
Cinnamon in the total Cinnamon market which comprises not only True Cinnamon, but with Cassia, mainly produced by China, 
Indonesia and Viet Nam. In this context, it is important to identify the cultivated area and production trends of Ceylon Cinnamon and 
to compare them with those of major cassia producers. 
 

II. METHODOLOGY 
The research problem of the study was identified through the review of the records and articles available in the Department of Export 
Agriculture on Cinnamon production. Secondary data and information were collected through a review of literature and statistical data 
were collected via the FAOSTAT (Food and Agricultural Organization Statistics) database. The fluctuations of production, Cultivated 
area, and productivity of Ceylon Cinnamon were compared with those of the major cassia producers; China, Indonesia and Viet Nam 
using descriptive statistical tools.  
 

III. RESULTS AND DISCUSSION 
According to the estimations of the Department of Export Agriculture, the Ceylon Cinnamon cultivated land extent was 31,278 ha in 
2013. During the last two decades, a distinctive increment in Cinnamon cultivated land has shown only within the period of 1990-
1993, which was remained almost constant for about a decade thereafter. Subsequently the land extent has gained some accelerated 
growth by mid- year 2003, but was not able to exceed the growth achieved during the 1990-1993 period. During the most recent five 
years Cinnamon cultivated land extent has increased only by 1792 ha, which is only a percentage of 6. Ceylon Cinnamon cultivated 
extent shows a very slight rising trend compared to that of Indonesian and Vietnamese cassia. 
  

 
Figure 1: Comparison of the cultivated area of Ceylon Cinnamon with major Cassia producers 

    Data Source: FAOSTAT, 2013 

 

Even though Indonesia has the highest Cassia cultivated land extent, compared to other two major producers, Viet Nam outperforms 
both Indonesia and China when considering the expansion of Cassia cultivated area. Viet Namese Cassia cultivated extent was lower 
than the Ceylon Cinnamon cultivated extent before 2004, and after that Viet Nam has shown a distinctive rise in cultivated extent 
outperforming both Sri Lanka, and the second largest producer in the total Cinnamon market, China. Chinese cassia cultivated extent 
has fluctuated than the other three major producers in the total Cinnamon market, during the 1998-2009 period. Since 2009, Chinas’ 
cultivated extent has remained almost constant. 
 

Table I: World production of cinnamon during 1971–2012 

C
ou

n

tri
es

 Period I 

(1971-1980) 

Period II 

(1981-1990) 

Period III 

(1991-2000) 

Period IV 

(2001-2012) 
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Area (ha) Prodn. 

(Mt) 

Area (ha) Prodn 

(Mt) 

Area (ha) Prodn. 

(Mt) 

Area (ha) Prodn. 

(Mt) 

Sri 

Lanka 

21,628 

(43.3%) 

10,334 

(39.3%) 

21,088 

(23.1%) 

10,318 

(19.7%) 

23,292 

(18.5%) 

12,010 

(15.0%) 

30,106 

(15.8%) 

13,920 

(8.2%) 

Indonesia 18,790 

(37.6%) 

8076 

(30.7%) 

41,873 

(45.8%) 

21,100 

(40.3%) 

56,603 

(44.2%) 

35,742 

(44.5%) 

78,078 

(41.0%) 

85,886 

(50.65%) 

China     - 5700 

(21.7%) 

35,000 

(38.2%) 

17,200 

(32.9%) 

35,000 

(27.7%) 

26,350 

(32.8%) 

41,307 

(21.7%) 

53,700 

(31.7%) 

Viet Nam 1500 

(3%) 

425 

(1.6%) 

3295 

(3.6%) 

1700 

(3.3%) 

7640 

(6.1%) 

4210 

(5.2%) 

36,986 

(10.4%) 

14,055 

(8.2%) 

World 49,937 26,281 91,421 52,338 126,207 80,361 190,477 169,561 

 

Data Source: FAOSTAT, 2013 

(Notes: Production figures are in decadal average) 

 

Country-wise contribution to the world production over the period as presented in Table I indicates that Sri Lanka, the traditional 
producer of True cinnamon, contributed about 39.3% of the total world production in the 1970s (period I). Its share came down to 
19.7% during period II (1980–90), to 15% during period III (1991-2000) and to 8.2% during period IV (2001-2012) showing 
distinctive declining trend. Sri Lanka has lost its contribution to the world’s total Cinnamon production from about 30% compared to 
the 1971-1980 time period. Countries like Indonesia and China have improved their contribution from 30.7% and 21.7%, respectively, 
in period I to 40.3% and 32.9% in the period II. Indonesia have shown a distinctive rise in the portion of contribution to the world’s 
total Cinnamon production by contributing 44.5% in period III and 50.65% in period IV. Vietnam is the other country which has 
contributed considerably to world production of cassia cinnamon with an annual production of more than 10,000 t in the recent past. 
In period IV, Vietnamese cassia production has increased by about 233% compared to period III.  
The world’s total Cinnamon cultivated area has increased from 49,937 ha to 169,561 ha from period I to period IV, showing about 
280% increment. By the period IV (2001-2012) cultivated area of Ceylon Cinnamon has increased from about 39% compared to the 
1970-1980 period, while showing a 29.2% increment compared to the 1991-2000 time period.  Cultivated areas of three cassia 
producing countries have increased dramatically from period I to period IV. In Indonesia it has increased from 18,790 ha in 1771-1980 
period to 78,078 ha during 2001-2012 period. In China, the cultivated area has increased from 35,000 ha in 1981-1990 period to 
41,307 ha during 2001-2012 period, and in Viet Nam, the cultivated area has increased from 1500 ha in 1971-1980 period, to 36,986 
ha during 2001-2012 period, showing the highest percentage growth in cultivated area compared to other cassia producing counties. 
Indonesia and China have achieved an increase of 38% and 19% in cultivated area respectively, by the period of 2001-2012.  
The production of Ceylon Cinnamon remains almost constant despite showing a very slight rising trend over the years while the other 
Cassia producing countries especially Indonesia and China shows a rapid rising trend. The production of those two countries is more 
than five folds of Ceylon Cinnamon production. Although during the period of 1993-2009 the Ceylon Cinnamon production showed a 
stagnancy between 12,000-13,000 metric tonnes, it has gained an slight increment in production after 2009 (Figure 2). According to 
the latest estimations the Cinnamon production has exceeded 16,000 metric tonnes in 2013. 
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Figure 2: Comparison of production of Ceylon Cinnamon with major Cassia producers 

          Data Source: FAOSTAT, 2013 

 

In the year 2012, Ceylon Cinnamon production was 16,090 Metric tonnes while China producing 69,000 Metric tonnes and Indonesia 
producing over 90,000 Metric tonnes (Figure 2). 

 

 
Figure 3: Comparison of the productivity of Ceylon Cinnamon with major Cassia Producers 

      Data Source: FAOSTAT, 2013 

 

The  average  annual  productivity  is  around  500 kg  of  ‘Sri  Lankan  Cinnamon’  per hectare.  In the year 2012, the productivity 
was about 528.8 kg/ha (Figure 3) which showed a decrease of about 18 kg/ha compared to the previous year.  
In China the mean productivity was around 1350 kg/ha during the past thirteen years. Indonesia have shown an average productivity 
of about 1000 kg/ha during the previous thirteen years. After 2012, the highest recorded yield of above 1600 kg/ha is from China in 
Chinese cassia and the lowest productivity is been recorded from Viet Nam.   
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IV. CONCLUSION 
Ceylon Cinnamon cultivated area has only shown a slight expansion over the past two decades, while Viet Nam and Indonesia have 
expanded their Cassia cultivated lands aggressively. Even though presently Ceylon Cinnamon cultivations are concentrated in 
Southern, Western, Uva and Sabaragamuwa provinces, now Sri Lanka has the potential and is expedient to extend the Cinnamon 
cultivation in to the North and Eastern Provinces, after the end of thirty years of war.  
The production of Ceylon Cinnamon remains almost constant despite showing a very slight rising trend over the years while the other 
Cassia producing countries especially Indonesia and China show a rapid rising trend. The  average  annual  productivity of  ‘Ceylon 
Cinnamon’ has remained constant at about 500 kg/ha, throughout the past thirteen years, in which  China and Indonesia have shown 
an average productivity of about 1350 kg/ha and 1000 kg/ha respectively.  
Opinion of the experts in the field is that making Ceylon Cinnamon production a raise would contribute for some extent to safeguard 
the position of Ceylon Cinnamon in the worlds’ total Cinnamon market. In order to withstand the strong competition in the worlds’ 
total Cinnamon market, from the inferior Cinnamon variety; cassia which is immensely produced by the East-Asian countries such as 
China, Indonesia and Viet Nam, necessary measures should be implemented to improve the Ceylon Cinnamon cultivation, and the 
productivity of Ceylon Cinnamon cultivated lands.  
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Abstract- Sasirangan is one form of local wisdom in South 
Kalimantan. Sasirangan is one of the industries in the informal 
sector. Informal sector workers are also entitled to protection in 
order to avoid occupational disease or occupational accident. The 
development of occupational health is considered necessary to 
support the creation of occupational health literacy. Occupational 
Health literacy also implies that the public has to access and 
understands of Occupational Health and Safety (OHAS). The 
research objective was to determine the relationship between 
individual factors with occupational health literacy. This research 
methods is correlational analytic with cross sectional approach. 
The population is mostly sasirangan industrial workers who 
registered in Disperindag South Kalimantan, by purposive 
sampling technique samples obtained 150 respondents. This 
study was conducted in January-April 2015 in the informal sector 
sasirangan industry in South Kalimantan. The results based on 
chi-square test showed p value 0,004; 0,039; 0,017. The results 
based on logistic regression test obtained periode of working p 
value 0,02 and OR 5,87. The conclusion there is relationship 
between age, gender andperiode of working withoccupational 
health literacy. Periode of wrokingis an independent variable 
most dominant influence to the occupational health literacy. 
 
Index Terms- age, gender, periode of working, occupational 
health literacy 
 

I. INTRODUCTION 
he development of industrialization in Indonesia is growing 
very rapidly both in the formal and informal sectors, along 

with the increasing number of the working population, now 
reaching 111.3 million. The informal sector absorbs 76.69 
million of labor. The success of businesses in the informal sector 
is also supported by occupational health seeks to address the 
health problems as a result of work, thus increasing the welfare 
and productivity. This is in accordance with the Work Safety 
Law No.1 / 1970 which states that all workers are entitled to 
protection of their safety in doing the work for the welfare and 
increase production and labor productivity (Sholihah, 2014:114). 

       The informal sector within the meaning of the Central 
Bureau of Statistics Indonesia is a non-directory companies and 
households with a workforce of less than 20 people. The 
informal sector has special characteristics, among others, work 
on yourself, is a family business, working hours and irregular 
wages, work is often done at home, there is no government 
assistance and are often not incorporated. Informal groups of 
workers there are organized and there were disorganized. An 
organized group is a set of informal workers who do / have the 
same job and joined a group that has stewardship. 
       One of the groups organized informal workers are artisans 
Sasirangan fabric industry. Sasirangan is one form of local 
wisdom South Kalimantan.  Informal sector workers are also 
entitled to protection in order to avoid work-related illness or 
accidents, because each workplace have hazard / risk that can 
cause health problems and accidents that result in disability and 
death. Data from the Social Security Agency for Employment 
shows that at least 35 people per 100,000 workers die because of 
accidents and occupational diseases, 145 people per 100,000 
workers suffered permanent disability and 1,145 people per 
100,000 workers suffered injuries and 687 people per 100,000 
workers exposed to occupational diseases (Kurniawijaya, 2011). 
Labor protection from the dangers / accidents and occupational 
diseases and work environment can refer to the Law No. 13 of 
2003 on Labour in particular paragraph 5 of the Occupational 
Health and Safety, Article 86 and Article 87. Article 86 
Paragraph 1 states that each workershave the right to the 
protection of Occupational Health and Safety. Article 86 
paragraph 2 states that in order to protect the safety of employees 
/ workers in order to realize optimal productivity, organized 
effort Occupational Health and Safety (Sholihah, Setyaningrum, 
2014: 61). 
       Ability and awareness of artisans groups sasirangan in taking 
appropriate actions for prevention of various health problems that 
may be experienced is very important. Implementation of the 
OHAS is not only the responsibility of governments, but also the 
responsibility of all parties, in particular the industry (including 
industrial Sasirangan).The purpose of the application of the 
OHAS itself actually is to increase awareness of and compliance 
with norms OHAS, increase the participation of all parties to 

T 
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optimize the implementation of OHAS culture of each business 
activity and the realization of OHAS culture or a culture of 
safety. Safety culture is very important because many accidents 
occur due to a lack of concern for safety. Awareness of the 
importance of safety would affect the safety of workers, 
communities and the environment (Sholihah dan Kuncoro, 
2014). 
       The development of occupational health is considered 
necessary to support the creation of self-efficacy and 
occupational health literacy or public knowledge about health 
issues, interpretation of health information and other matters 
related to health communication. Occupational Health literacy 
also implies that the public has access and understand about 
OHAS, various types of occupational diseases and prevensinya, 
anticipation health hazards and occupational health and safety 
culture. Furthermore, after quite understand the community will 
be able to utilize the knowledge of craftsmen K3 in decisions or 
actions relating to occupational health and then hoped that 
working people are willing to communicate or advocate of K3 to 
others (Nutbeam, 2000, Notoatmodjo, 2005, Sholihah dan 
Kuncoro 2014). 
       Based on initial surveys found how the incident and accident 
nearly ever experienced workers in fabric production process unit 
Sasirangan them slip as slippery floors, exposed to chemicals, 
splashed hot water, tripped, hit stuff, sewing needles, respirable 
dust cloth and so on. Based on the above research to determine 
the relationship of the individual factors with occupational health 
literacy. 
 

II. RESEARCH METHODS 
       This study was an observational analytic study with cross 
sectional approach. The population in this study are mostly 
owners of labor and industrial workers Sasirangan registered in 
the Department of Industry and Trade of South Kalimantan. 
Samples in this study are some workers and owners of industrial 
work Sasirangan in Banjarmasin, Banjarbaru and Banjar 
Regency, with the following criteria to be co-operative, can read 
and write, can communicate well and are willing to participate in 
the study, so we get a sample of 150 respondents. 
       Instrumentsin this studyis a spreadsheet (identity data and 
questionnaire), accompanied by the approval of the subject of 
research which contains the demographic characteristics of the 
owner of the work and workers who become respondents, 
including age, gender and periode of working. Questionnaires 
were distributed to respondents to measure the Occupational 
Health Literacy respondents include Access, Understand, Use to 
Decision making, Advocacy. Then the score calculation results 

of the interpretation given by the criteria used, ie either, if the 
percentage of between 76-100%; enough if the results obtained 
percentages between 56-75%; and less if the results obtained 
percentage <56%. Data were analyzed using chi square test with 
an alpha of 95%, followed by logistic regression analysis to 
multivariate analysis. This study was conducted in January-April 
2015 the craftsmen Sasirangan in South Kalimantan. 
 

III. RESULT 
Univariate Analisys 
       Based on Table 1 it can be seen that the respondents divided 
into two parts, namely 25.3% aged late teens and 74.7% aged 
adults most of the respondents were female were 124 
respondents (82.7%), the majority of respondents have a periode 
of working ≥ 5 years were 116 respondents (77.3%) and the 
majority of respondents have a good occupational health literacy 
as much as 84 respondents (56%). 
 
Table 1. Overview of Age, Gender, Periode of Working and 
Occupational Health Literacy in Sasirangan Craftsmen in 

South Kalimantan 
 

Age Total Percentage 
(%) Late Teenagers 38 25,3 

Adult 112 74,7 
Gender Total Percentage 

(%) Male 26 17,3 
Female 124 82,7 
Periode of Working Total Percentage 

(%) (<5 years) 34 22,7 
(≥5 years) 116 77,3 
Occupational Health 
Literacry 

Total Percentage 
(%) 

Good 110 73,3 
Less 40 26,7 
Total 150 100 

 
Bivariate Analisys 
       The results using chi-square test showed there is relationship 
between age, sex, periode of working with occupational health 
literacy on Sasirangan Craftsmen in South Kalimantan, because 
the p-value <0.05, as shown in Table 2. 
 

 
Table 2. Relationship Age, Gender, Periode of Working with Occupational Health Literacy in Sasirangan Craftsmen in South 

Kalimantan 
 

Age Occupational Health Literacy Total P Value Good % Less % Jumlah % 
Late Teenager 34  4  38 100 

0,044 Adult 76  36  112 100 
Total 110  40  150 100 
Gender Occupational Health Literacy Total P Value 
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Good % Less % Jumlah % 
Male 20  6  26 100 

0,039 Female 90  34  124 100 
Total 110  40  150 100 
Periode of 
Working 

Occupational Health Literacy Total P Value Good % Less % Jumlah % 
< 5 years 20  14  34 100 

0,017 ≥5 years 90  26  116 100 
Total 110  40  150 100 

 
 
Multivariate Analisys 
       Several independent variables associated with the dependent 
variable is the variable age, gender and periode of working 
together included in the calculation of logistic regression method 

Enter. periode of working is the independent variable most 
dominant influence with occupational health literacy with the 
following result:  
 

 
Table 3. Relationship Age, Gender, Periode of Working with Occupational Health Literacy in Sasirangan Craftsmen in South 

Kalimantan 
 

Independent Variable B Wald Sig Exp (B) 95% CI for EXP (B) 
Lower Upper 

Age 1,380 7,074 0,01 3,934 1,453 2,764 
Gender 0,993 2,899 0,086 2,454 0,786 7,477 
Periode of Working 0,293 2,899 0,02 5,870 2,786 5,567 

 

IV. DISCUSSION 
       The results using chi-square test showed there is relationship 
between age and occupational health literacy on sasirangan 
workers in South Kalimantan, because the p-value <0.05. This is 
in line with research Shiddiq, et al in 2013, which states that a 
person's age affect the efforts made to prevent accidents. Age 
factor has a direct relationship with the logic of thinking and a 
person's knowledge. Controlling psychic ability can reduce the 
occurrence of accidents, the age will be more rational, more and 
more able to control the behavior of harmful emotions (Shiddiq, 
et.al, 2013).  
       Age has a significant influence on the incidence of 
workplace accidents. Dauly argued that accidents generally occur 
most frequently between the ages of 17 and 29 years, then going 
down after reaching its lowest point at the end of 60 years and 70 
years (Dauly, 2010). Based on the research results can be seen 
that most are classified as adult age were 112 respondents 
(74.7%). Results of this study are also consistent with research 
Handy, Wibowo and Syriac in 2010, the study concludes that 
there is a relationship between age and working accident on 
workers. The results showed the younger age group were injured 
at work is higher, this was due to the negligence and carelessness 
of his job due to lack of experience or hours of work that has 
(Handayani, et.al, 2010).  
       The results using chi-square test showed there is relationship 
between gender with occupational health literacy on sasirangan 
workers in South Kalimantan, because the p-value> 0.05. This 
study is in line with the results of the 2008 study Jawawi that 
there is a relationship between the sexes with the rate of work 
accidents with a p-value = 0.017. According to research Jawawi 
2008 female sex workers with more frequent accidents. This is 
due to the men and women have different physical and psychic, 

so the analysis of workplace accidents always see sex as an 
important part. Differences between men and women can be seen 
from the physical ability of the muscle, endurance, posture and 
so on. So it will be able to relate to a particular workplace 
accidents (Siregar, 2014). 
       Women workers are considered likely to have physically 
weaker than male workers. Besides working women have other 
responsibilities as housewives so as to cause them less focused in 
working and may affect minor accidents occur more frequently. 
More over men and women have different physical and psychic, 
so the analysis of workplace accidents always see sex as an 
important part (Siregar, 2014). 
       The results showed there is relationship between periode of 
working with occupational health literacy on sasirangan workers 
in South Kalimantan, because the p-value <0.05. This is in line 
with research Demak 2014, which states there is a relationship 
between the periode of working with the prevention of 
occupational accidents, where the period of time a person will 
work more and allow towork safer (Demak, 2014). Longer 
periode of working will provide experience and a better 
knowledge workers about its work (Shiddiq, 2013). Most 
respondents in this study have a long periode of working ie> 2 
years 23 respondents (76.7%). According Suma'mur 1996 
periode of working relationships and experience to the scene of 
the accident is difficult to draw conclusions because of the 
different factors that influence the occurrence of accidents. 
Workers who are experienced and have long wrestle the job will 
be easier in the knowledge of the environment so that more 
careful in work (Suma’mur, 1996). 
       The results are consistent with the results of research 
conducted by Anita in 2006, that the accident occurred at the 
workers with new working period due to new workers less 
careful in work (Anita, 2006).  Maulita research results in 2006, 
also showed that workers who have a long working life tends to 
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apply the prevention of occupational accidents, so that the 
incidence of work accidents will be reduced (Maulita, 2006).   
 

V. CONCLUSION 
       The results showed there is a realtionship between age, 
gender and periode of working with the occupational health 
literacy on sasirangan craftsmen in South Kalimantan. 
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Abstract- Neural networks are widely used in computer science 
in various research applications specifically for pattern 
recognition. Neural network can solve complex problems by 
nature and implements solution as being similar to be performed 
by human being. It is possible to incorporate such a neural 
network concept with phonetic algorithms that try to identify 
phonetic similarity among the words that will result in 
improvement of overall result. Phonetic algorithm based 
programs are used to identify phonetic similarity in which 
pronunciation of the different words with different meaning in 
English language are similar. There exists number of such 
algorithms with advantages and disadvantages which are 
introduced here and then after author has derived, designed and 
developed new algorithm. Each algorithm provides certain result 
at some extent but by integrating these algorithms in form of 
neural network results in improvement over any individual 
algorithm implementation. Neural networks are familiar as a 
solution for pattern recognition and here efforts are being made 
to identify similar patterns based on pronunciation of the English 
words to correct the misspelled English word as well as to 
suggest number of alternative English words as a result which 
have similar phonetic identity. 
 
Index Terms- Neural Network, Phonetic, Matching, Soundex, 
Metaphone, Comparison, Pattern matching, Pronunciation, 
Match Rating, Spelling Correction and Suggestion 
 

I. INTRODUCTION 
utomatic correction of misspelled English words is 
commonly available in word processing applications, 

editors as well as number of search applications. For such kind of 
automatic correction and generating alternative solution of 
misspelled English words, numbers of solution are available 
using computer systems. One of such efforts is being made here 
by integrating more than one phonetic identification algorithms 
and conceptually preparing a neural network to produce the 
result with one or more alternatives as a spelling corrector or 
generator which is nearer to the given word. Neural network 
consists of a set of neurons each is capable of some unique 
functionality and passing the result to its nearer another neuron. 
Each neuron passes some of the data as well as weight associated 
with them. Here each algorithm that we use for experiment will 
be treated as neuron and based on the experiments performed 
weights are calculated. By using cumulative weight decision can 

be made whether to accept a word as a solution or to reject the 
word. Instead of applying individual algorithm for such English 
spell checker, if we apply more algorithms at once resulting in 
efficient solution.  By studying existing algorithms designed for 
English language to identify phonetic similarity between words 
another simplified solution is derived which consists of phonetic 
replacement rules for similarity determination.  The prime goal 
of the proposed paper is to integrate such algorithms in a form of 
neural network and then the word is passed to the network and 
expecting a set of words as output from network. By using 
sample input data as misspelled or typographical error to the 
neural network test has been performed for the correctness. All 
such phonetic algorithms have limitations at some extent but as a 
whole weaved together as a single model of neural network 
provide better improvement over individual performance.  
Neural Network Introduction 
        In computer science field artificial intelligence is one of the 
most widely used research area that tries to solve complex 
problems similar to as being solved by human being. Human 
mind consists of complex neural structure capable of solving any 
kind of complex problem far better than any powerful computer. 
Computer is better for solving numerical and textual processing 
as well as storing and recalling operations but it is difficult for a 
computer to recognize and identify a face from thousands of 
faces compare to a human brain. It requires tremendous 
computing of image processing for such complex problem. But 
for human mind it is easier to recall a face due to its inbuilt 
complex natural neural network as it is a parallel processor and 
can solve such complex problems very naturally.  
        Following depicted figure[7] describes the natural neural 
network. Each neuron consists of a nucleus with a cell body or 
soma and connected with other neurons through axon. Dendrite 
is the fiber treated as input to neuron. When biochemical signal 
moves from one neuron to another weight sum of all the input 
must met with some threshold value which is determined by 
synapse. From this position whether the signal is exhibited or 
inhibited to the next neuron.  

A 
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Figure 1 : Biological neural network 

 
Following are the key components of neural network. 
 
Soma / Cell Body  
        Soma is the cell body of nucleus of an individual neuron. 
 
Dendrite 
        Dendrite is connected with a neuron and is treated as the 
input to the neuron. A neuron may have multiple input dendrites. 
 
Axon 
        Axon is treated as output from neuron as an electrical 
impulse. This axon is connected with synapses via boutons.  
 
 Synapse 
        Synapses are connected with axons and are processing 
element which determines the activation of the signal to the next 
neuron. Synapses connect all the neurons as network and 
responsible to pass or stop signal for processing. 
        The processing power of neural network lies in the 
connections among the neurons. If signal propagation is 
disturbed then it reflects to the processing power of neural 
network. 
 

II. ARTIFICIAL NEURAL NETWORK 
        Artificial neural network is developed based on the human 
brain nervous system. Artificial neural network architecture is a 
layered architecture in which input layer consists neurons 
receiving inputs and sends the result to its next layer called 
hidden layer. Hidden layer depending on the network consist one 
or more layers. At last output layer contains the possible 
outcome. Input is processed by the neuron based on the weight 
sum of all inputs and propagates the result to next neuron. A 
simplest form of neural network is feed forward neural network. 
Following neural network is an example of feed forward neural 
network. 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2 : Feed forward neural network 
 
        Each layer has incoming and outgoing connections. Based 
on the total effect of all the input signals to a neuron, it can pass 
the signal to its nearest neuron. In natural brain neural network 
signals are of biochemical electrical signals whereas in artificial 
neural network signals are described as weight sum of real value. 
Each arc is assigned a specific weight. If sum satisfies the 
expected threshold value it is referred to as activated neuron.  
 
        Following figure shows[12] the working mechanism of a 
single neuron. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3 : Single neuron functionality 
 

        A neuron takes input from other neurons with different 
weights and summation is performed to calculate cumulative 
effect of its input using xj = ∑ wij yi. Then using a suitable 
nonlinear function f(xj) is calculated and forwarded to the next 
layer of neural network. The threshold value of a neuron 
determines the activation of a neuron that means whether the 
value is accepted or rejected based on threshold value. During 
neural network processing this threshold value might be changed 
to achieve the desired performance. 
 

III. EXISTING PHONETIC ALGORITHMS 
        Number of phonetic algorithms to determine similar 
pronunciation is developed. Some of the widely used popular 
algorithms are listed below. 
 

Input Layer Hidden 
 

 

Output 
 

 

y1 

yi 
 

yk 

∑ 
wij 

w1j 

wkj 
 

f(xj) xj 
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Soundex  
        The soundex algorithm is one of the oldest algorithm and 
was developed by Robert C. Russell and Margaret K. Odell in 
1918[2]. The soundex algorithm returns a four character encoded 
string for the given word. The first character in output is the 
starting alphabet of the given input word and remaining three 
characters are digits representing the phonetic string. 
 
Daitch-mokotoff soundex 
        A variation of original soundex is D-M soundex which was 
designed in 1985 by Gary mokotoff and later improved by Randy 
Daitch to match surnames of Slavic and German languages and 
returns the six digit numeric code for the given word[1,5]. 
 
Kolner phonetic 
        This algorithm works similar to soundex algorithm but was 
designed for German words instead of English words[1]. 
 
Metaphone, Double metaphone and Metaphone 3 
        Initially metaphone algorithm was developed by Lawrence 
Phillips in 1990 which returns three characters encoded string. 
Later variation of metaphone by him was the double metaphone 
supporting other languages too. In 2009 he released the third 
version of metaphone which achieves accuracy up to 99% of 
English words. Thus metaphone algorithms family is suitable for 
most of the English words and forms the basis for many English 
spell checkers and dictionaries.  
 
NYSIIS 
        New York state Identification and Intelligence System also 
known as NYSIIS phonetic algorithms developed in 1970 which 
has achieved improved accuracy over soundex algorithm. 
 
Match Rating Approach 
        The match rating Approach MRA is a phonetic algorithm 
based on the distance among words developed by Western 
Airlines in 1977 for indexing and comparing homophonous 
names[1]. 
 
 Caverphone 
        The Caverphone phonetic algorithm was developed in 2002 
by David Hood at the University of Otago in New Zealand and 
later revised in 2004 and was created for  data matching between 
late 19th century and early 20th century electoral rolls to 
commonly recognize the names[1]. 
        By studying various above algorithms researcher has 
developed a new algorithm[4]. The algorithm takes an English 
word as input text and produces the output text based on the 
pronunciation of the word. The output pattern is somehow 
similar to which of metaphone algorithm. 
        These algorithms can be used for spell checkers and spell 
generators which are phonetically nearer to the given misspelled 
English words. But no single algorithm produces the desired 
output. For some set of words one algorithm is better while for 
other set of words another algorithm proves better. So here an 
effort is being made to obtained the combined effect of multiple 
algorithms in form of neural network that proves better 
performance over any individual algorithm.  

        Here three algorithms soundex, metaphone and user 
developed algorithms are used to form a neural network and 
implemented it in Java programming language to test the 
approach. 

IV.         INTEGRATION OF ARTIFICIAL NEURAL NETWORK  
WITH PHONETIC ALGORITHMS 

        A neural network of phonetic algorithms can be formed to 
realize the effect in spell checking. Instead of using single 
phonetic algorithm if more than one algorithm are used to 
determine phonetic similarity the result is more accurate. Neural 
network can be constructed where input layer received an input 
word that may be correct or misspelled. This input word is 
passed to different neurons with some initial weight which 
represent processing of different algorithms. Here we will use 
three different algorithms as three neurons. Each algorithm will 
produce set of similar pronunciation words. Here we can have 
number of alternatives as to select which words as output from 
different algorithms. Weight can be calculated based on the 
performance of each algorithm that can identify two similar 
pronunciation words from given set of homophone words. The 
simplest solution is to take boolean AND operation for which if 
the word matches with the given word using more than one 
algorithm and so the word in current context is the candidate 
word for the output word in output layer.  
 

V. NEURAL NETWORK FOR SPELL CORRECTOR AND SPELL 
GENERATOR  

        Neural network approach can be integrated with phonetic 
algorithms to determine correct spelling or generating similar 
pronunciation word as depicted in following diagram. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4 : Neural network of phonetic algorithms 
 
        The neural network represented consists three layers. Input 
layer takes an input English word. This word is passed to hidden 
layer consisting of three neurons namely S representing soundex, 
M representing metaphone and V representing user’s developed 
algorithm to determine phonetic similarity. Initially weights can 
be set equally or based on the experimented set of data. The 
outcome of these neurons are sent to output layer which is 
responsible for displaying a set of words based on cumulative 
effect of three algorithms. Thus it is possible to correct or 
generate a set of words which are phonetically nearer to the 
given word. So the input to the neural network is just a single 

W 

S 

M 

V 

∑ 
word 

wsxs 

wmxm 
 

wvxv 
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word but the output may be a single word, set of words or no 
word mean empty output. 
 

VI. NEURAL NETWORK WORKING MECHANISM 
        Input layer takes an English word as input may be correct or 
misspelled. 
        This word passes through all the three neurons representing 
separate processing by different algorithms. 
        A dictionary of the English word is required to find similar 
words. First word is fetched from dictionary and  compared with 
input word by all three neurons at hidden  layer representing  
different algorithms. The result is passed to the output layer 
neuron. 
        The output layer is responsible to select or reject the current 
word. One solution is if the current word of the dictionary 
matches with input word by all the algortihms then this word 
must be select as an outcome. But here not only the criteria of all 
three algortihms is taken but if word is passed from either two 
neurons is also accepted. Separate weight can also be 
incorporated. 
        Then second word is taken from the dictionary and the 
process is repeated for all the words in dictionary of merely 
english words without meaning for the efficient performance. 
        At last output layer neuron displays all the suggestive 
English words which are generated from three different 
algorithms as output. 
        The output layer neuron ∑ calcuates summation of all three 
input layers. If it reaches at thresold value that may be 2 or 3 the 
word is selected as output otherwise it is rejected. For this the 
output of hidden layer neurons must be 1 or 0 with constant 
weight. If match found then it is 1 otherwise it is 0. If weights are 
taken in calculation then based on the experimental data, for each 
algorithm separate weight is calculated and it shold be multiplied 
with 1 or 0 depending on the matching and passed over to the 
output layer. 
        Thus the proposed neural network consisting of massive 
processing of textual comparison proves better performance 
compared to performing the same task using any individual 
algorithm. 
 
Testing and Experimenting Using Sample Data  
        Following table represents the test experiments performed 
on sample data set. Here the effort is to output as many English 
word suggestions which are phonetically nearer to given input 
English word. 
 

Table 1 
 

Testing and Evaluation of model  with sample data set 
Sr. No. English Input 

Word Generated Output 

1. Wather WEATHER WETHER 
WITHER WUTHER 

2. Marning MORNING MORNING(
A) 

MOURNING  
3. Paralal PARALLEL  

4. Intrnet INTERNET  

5. Simbol SYMBOL  

6. Langage LANGUAGE LINKAGE 
LONG-AGO  

7. Exparimant EXPERIMEN
T 

 

8. Friquansy 
FOREIGNNE
SS 

 

FREQUENCY  

9. Quoliti 
QUALITY QUILLET 
QUELLED QUILT 

10. 
Compilation COMPELLAT

ION 
COMPILAT
ION 

 COMPLETIO
N 

COMPULSI
ON 

11. DISCRIT DISCORD DISCREET 
DISCRETE  

12. Auspisius ASEPSIS AUSPICES 
AUSPICIOUS  

13. Mixure MIXER  

14. Nervas NERVES NERVOS 
NERVOUS  

15. Acsidant ACCIDENT  

16. Accomodat ACCOMMOD
ATE 

 

17. Adventurous 

ADVENTURE
S 

ADVENTU
ROUS 

ADVENTURE
SS 

 

18. Advice ADVICE ADVISE 
ADVISEE  

19. Bordcast BROADCAST  

20. Bisnes BASENESS BUSINESS 
BUSYNESS  

21. Correspondans CORRESPON
DANCE 

 

22. DEOXIDYZA
SION 

DEOXIDIZAT
ION  

23. Disipline DISCIPLINE  

24. Raciprocal RECIPROCA
L 

RECIPROC
ALLY 

25. Program 
PARAGRAM PROGRAM 
PROGRAMM
A 

PROGRAM
ME 

                     Table – 1 (Sample Data Test) 
 

VII. CONCLUSION  
        From the testing result of table – 1, the model gives some 
reasonable result for sample data set of English words. 
Implementation of the neural network model requires massive 
text data processing. Performance can be improved by 
incorporating other phonetic algorithms with the cost of 
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increased processing. Optimization can be applied over such text 
processing of accessing dictionary. If the core dictionary of 
English words changes, it reflects to processing also. The model 
described here is the idea to combine neural network with 
phonetic algorithm but require improvement for better 
performance. Neural network require much processing similar to 
mind but today we have more powerful computers that are able 
to mirror the processing of mind. Further, the neural network can 
be trained by experimenting on more data reflecting the weight 
of joining arcs. Further here entire processing is performed on 
word by word bases but it can be processed character by 
character requires more efforts. Intelligent dictionary can also be 
built with improved neuron architecture.  
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Abstract- Accessory mental foramen is a rare anatomical 
variation. Even so, in order to avoid neurovascular 
complications, particular attention should be paid to the possible 
occurrence of one or more accessory mental foramen during 
surgical procedures involving the mandible. 
 
Index Terms- Mental nerve, accessory mental foramen, trauma 
 

I. INTRODUCTION 
onfirmation of the mandibular canal course, which carries 
the inferior alveolar nerve, artery, and vein, is clinically 

important to avoid local injury to the nerve during surgical   
procedures. Especially, it is crucial to identify the anatomic 
location of the mental foramen (MF)   and mandibular canal in 
relation to the root apices of the premolars and molars (1,2,3).  
Neurovascular bundles of the supraorbital, infraorbital, and 
mental foramina are important structures that need to be 
considered in local anesthesia and surgical procedures in the 
maxillofacial area. An understanding of the anatomy of the 
location of these foramina is essential for performing effective 
nerve block and avoiding injuries to the neurovascular bundles 
(4). 
        The presence of small foramina identified as accessory 
mental foramina (AMF) in the surrounding area of the mental   
foramen has been discovered (5,6). The reported frequency of 
occurrence of AMF has varied between less than 5% and about 
30% (7-11) .Concepcion et al.(12)  encountered an accessory branch 
of mental nerve adjacent to the MF during flap reflection in a 
periapical surgery. Çag˘i-rankaya et al(13) presented a case of 
AMF below the apex of the first molar demonstrated with 
intraoral radiographies for periodontal treatment.  
        Toh et al(14) described the distributions of accessory mental 
nerve emerging from the AMF to the mucous membrane and skin 
of the corner of mouth to the labial region. The group indicated 
the possible occurrence of pain caused by injury of the nerves 
emerging from the AMF by an injection via the mucous 
membrane. Boronat López et al (15) mentioned the AMF as one of 
the factors implicated in regional anesthesia failure. 
        AMF can be rarely observed with intraoral and panoramic 
radiography because the size is generally less than 1.0 mm (14).  
 

II. CASE REPORT 
        A 20 years old male patient was referred to Department of 
Oral & Maxillofacial Surgery,Institute of Dental sciences 
,Bhunaneswar , Odisha, with a history of road traffic accident 
and sustained facial injury with no other systemic problems. 

Clinical examination revealed swelling in the bilateral para 
symphysis region, which was tender on palpation, step deformity 
was present in the lower border of the mandible bilaterally. Intra 
oral examination revealed to have deranged occlusion,  and step 
deformity of alveolar segments were seen between left premolars 
and molars andright canine premolar region. . The fracture 
fragment was displaced downwards & buccally leading to 
anterior open bite. The medical history of the patient was 
noncontributory. Panoramic radiograph showed a fracture lines 
above mentioned with impaction of the fracture fragments .   
After clinical and radiographic evaluation the case was diagnosed 
as bilateral parasymphysis   fracture of the mandible.(FIG 1) 
        The operation procedure was planned as open reduction and 
internal fixation under general anesthesia, during the vestibular 
de gloving incision which was extended to expose the fracture 
site, the AMF was accidently discovered and noted (FIG 2). 
Point to be noted is this AMF was not radio graphically 
differential on the orthopantomogram hence it was reported as a 
rare finding.The case was operated and open reduction internal 
fixation using miniplates was done to stabilize the fractured 
mandible.(FIG 3 & 4) 
 

III. DISCUSSION 
         A few studies reported the existence of a mental-incisive 
foramen complex, which was apparently similar to but distinct 
from the AMF in this respect that no intra osseous canals were 
found between the MF (16,17). In the osteologic and gross 
investigations, the diameter of MF ranged from 2.38 –2.64 
mm(18), whereas that of AMF ranged from0.74 – 0.89 mm(14) .In a 
study, most of the AMF were obviously smaller than MF; hence, 
discrimination between the two was not difficult(19). 
         Commonly, 3 branches of the mental nerve emerge from 
the MF (20,21). One of them innervates the skin of the mental area, 
where as the others spread to the skin of the lower lip, oral 
mucosa, and gingival as far posterior as the second premolar.  Hu   
et al .(22)  categorized the mental nerve into 4 terminal branches as 
angular, medial inferior labial, lateral inferior labial, and mental 
branches, which originated from 3 or 2 main branches emerging 
from the MF. The position of the AMF was   influenced by the 
branched site and length of the accessory branch. The variance of 
the relative position of the AMF to MF was greater in the 
horizontal direction than in the vertical direction (19). 
         In another study no absence of mental foramen was 
observed single mental foramen was seen in most mandibles—
108 (98.2%) on both sides. Two specimens (1.8%) had double 
mental foramina. For the mental foramen, the distances to 
midline were 2.80 cm in average on the right and 2.78 cm on the 
left. The average distances to the inferior rim of the mandible on 

C 
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the right and left were 1.45   and 1.44 cm. exit from the MF(4). 
Therefore, damage to these terminal branches of the mental nerve 
can, on occasion, cause loss of sensation to the lower anterior 
teeth (23). 
 
        Saywer et al(9) accesed the occurrence of additional foramen 
(AMF) in four population groups  

1. American whites-1.4% 
2. Asian Indians-1.5% 
3. African Americans-5.7% 
4. Pre colombiannazca Indians-9% 

 

        The mental foramen is an important landmark when 
considering placing implants in the formanial region of 
mandibular arch. Diffirences in its location, number of foramina, 
and the possibility that an anterior loop of the mental nerve may 
be present mesial to the mental foramen need to be considered 
prior to preparing an osteotomy in this region(24). 
        It was thus considered that the accessory branch of the 
mandibular canal connecting the mandibular canal to the AMF is 
rarely injured because both the MF and mandibular canal are 
noted to prevent surgical injury. 
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Fig 4 

Fig 1 : pre operative OPG 
FIG 2 : accessory mental foramen 

FIG 3 : reduction preserving the mental nerve 
Fig 4 : final internal fixation preserving mental nerve 
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Abstract- Estimation of rainfall by satellite technology is one of valuable data production. These data need to be verified for more 

consistent with observed data. Tropical Rainfall Measuring Mission (TRMM) precipitation products have been extensively validated 

at ground sites around the world. This research is a first attempt for evaluating TRMM measurements of monthly rainfall over Iraq. 

Accumulated monthly rainfall  collected by the Iraqi Meteorological and Seismology Organization (IMSO) at four stations, 

representing different climate zones, in Iraq for the period 2000-2010 were compared with TRMM measurements. Results showed that 

rain  highly varies from one season to another and such behavior is observed in both sets of data. It was found that TRMM 

measurements overestimate rainfall in most months of the rainy season. The results indicated that  there is a high correlation between 

TRMM and IMSO measurements suggesting that TRMM measurements may be used to estimate rainfall over Iraq. This could be a 

very useful specially for rural and deserts areas where no instruments are  available for measuring rain.       

 

    Index Terms- Rainfall, TRMM,  Pearson's correlation, Iraq 

 

I. INTRODUCTION 

n arid and semi-arid areas, such as Iraq, rainfall storms exhibit strong spatial and temporal variability. Iraq suffer from limited 

surface rainfall monitoring stations and  lack of weather radars.  Alternative monitoring methods, such as those based on remote-

sensing satellite techniques, can be a significant source of data collection this country. The use of satellite precipitation data from 

various satellite sensors, missions, and algorithms (e.g., Tropical Rainfall Measuring Mission (TRMM), Special Sensor Microwave 

Imager (SSM/I), Climate Prediction Center Morphing Algorithm (CMORPH)) in scientific investigations has been on the rise due to 

the general paucity or unavailability of adequate rain gauge data for the majority of the Earth’s surface and their higher degree of 

accuracy due to algorithm development [1]. The aim of this research is to assess the TRMM rainfall measurements in estimating 

rainfall over Iraq. There are a number of efforts to compare and validate TRMM rainfall products with other rainfall measurements 

different Asian countries. the TRMM rainfall is calibrated with rain-gauge data from; India [2], Thailand [1], Bangladesh [3], and 

Nepal [4]. Habib and Nasrollahi (2009) [5] used the TRMM Multi Sensor Precipitation Product(TMPA-3B42) across several arid and 

semi-arid areas over the western coast of Saudi Arabia, the Sinai Peninsula in Egypt, and Yemen. They found that there are 

considerable discrepancies between the gauge measurements and the TMPA estimates at the daily scale. Uddin et al., (2008) [6] used 

a bilinear weighted interpolation technique to generate site-specific precipitation data on a local scale from TRMM measurements and 

compared it with ground observation in Kuwait.   Javanmard et al., (2010) [7] compared high-resolution gridded precipitation data 

measured  with satellite rainfall estimates of TRMM 3B42 over Iran. Their results showed that TRMM measurements  underestimate 

mean annual precipitation by less than 1 mm/day.  Almazroui, (2011)  [8] assessed the accuracy of TRMM in estimating rainfall over 

Saudi Arabia and  suggested that the TRMM value should be multiplied by 0.93 plus 0.04. TRMM data may be used in a variety of 

water-related applications in Saudi Arabia.  Kheimi and Gutub, (2015)  [9] assessed several satellite products against ground 

observation over the Saudi  Arabia region to find out which product best describes accessible in near-real time.  

 

II. MATERIALS AND METHOD 

   Monthly accumulated rainfall collected by the Iraqi Meteorological and Seismology Organization (IMSO) at four stations, 

representing different climate zones, in Iraq were used in this work. Table I gives  the geographical coordinates of these stations. 

 
Table I: The geographical parameters for selected stations 

 

Station Longitude  (
o
E) Latitude (

o
N) Elevation (m) 

Mosul 43.15 36.32 223 

Baghdad 33.23 44.23 34 

Rutba 33.03 40.28 615 

I  
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Basra 30.57 47.78 2 

 
  The TRMM is a joint US–Japan satellite mission for monitoring tropical and subtropical precipitation. The TRMM was successfully 

launched on 27th November, 1997 from Tanegashima  Space  Center in Japan [10]. The TRMM includes a number of precipitation-

related instruments, such as a precipitation radar, a visible and infrared sensor (VIRS), and a SSM/I-like TRMM microwave imager 

(TMI). The purpose of the3B42 class of algorithm is to produce TRMM-adjusted merged-infrared (IR) precipitation. The monthly 

TRMM 3B43(V6) accumulated rainfall (0.25°×0.25°) product acquired from TRMM Online Visualization and Analysis System 

(TOVAS) was used. Rainfall data obtained from the TRMM near the closest point to a station's location was used for comparisons. 

The period of the study extended from January 2000 to December 2010 [11].  

 

  There are many different types of correlation coefficients that reflect somewhat different aspects of a monotone association and are 

interpreted differently in statistical analysis. In this work  Pearson product moment correlation was used  to evaluate the correlation 

between the two sets of data. The Pearson’s correlation coefficient is a common measure of association between two continuous 

variables. It is defined as the ratio of the covariance of the two variables to the product of their respective standard deviations, 

commonly denoted by the Greek letter ρ [12]: 

 
cov( , )

x y

x y


 
   (1) 

  The sample correlation coefficient, r, can be obtaining by plugging-in the sample covariance and the sample standard deviations into 

the previous formula, i.e.: 
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  The Pearson’s correlation coefficient ranges from -1 to +1. A positive monotonic association (two variables tend to increase or 

decrease simultaneously) results in ρ > 0, and negative monotonic association (one variable tends to increase when the other 

decreases) results in ρ < 0. ρ of  0 corresponds to the absence of the monotonic association, or absence of any association in the case of 

bivariate normal data. However, for bivariate distributions other than bivariate normal distribution, the Pearson’s correlation can be 

zero for dependent variables. For example, it can be ‘0’ for the variables with non-monotonic relationship, e.g. Y = X
2
 , (x∈(-1, 1)). 

The absolute value of ρ indicates the strength of the monotonic relationship between the two variables. ρ of 1 indicates a perfect linear 

relationship, i.e. Y = a+bX.  

III. RESULTS AND DISCUSSION 

   The rain season in Iraq start on October and ends on May. Therefore, analysis was carried out for the eight months representing the 

rain season. Figures 1 to 4 show the comparisons between TRMM and IMSO monthly accumulated rainfall for the four stations 

respectively. The Mosul station which is located in the northern part on the country receives relatively higher rainfall than the other 

three station. Figure 1  shows that monthly accumulated rainfall may reach 140 mm during most months of the rainy season. The 

trends of TRMM and IMSO rainfall measurements over years are comparable but it seems that TRMM measurements overestimate 

the amount of rainfall during most months. Figure 2 gives the results of comparisons for Baghdad station. Accumulated  monthly 

rainfall may reach more that 60 mm over most months of the rainy season. This station also indicates that TRMM measurements 

overestimate rainfall during most months. The overestimation of rainfall by TRMM is obvious for Rutba and Basra stations as seen in 

Figures 3 and 4. It is notable that the monthly amount of rainfall for Rutba station is relatively low during the months, no more than 10 

mm October and May. This is expected since this station is located in the desert part of Iraq. The results of analysis show that rainfall 

over  Iraq varies considerably from season to season. Figure 5. shows the scatter plots  of IMSO monthly rainfall versus TRMM 

measurements for the four stations. It is clear that data are highly correlated.  Linear regression test of Pearson showed that the 

correlation coefficient between TRMM and IMSO measurements for Mosul, Baghdad, Rutba, and Basra stations were found to be 

0.8924, 0.8419, 0.8850, and 0.9205 respectively. This high correlation  between IMSO and TRMM monthly rainfall measurements 

suggest that TRMM measurements may be used to estimate rainfall over Iraq for a variety of water-related applications. TRMM 

measurements  can be used  to compensate missing records and to estimate rainfall over areas where no weather stations exist.     
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Figure 1: Comparison between TRMM and IMSO monthly accumulated rainfall for Mosul station. 
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Figure 2: Comparison between TRMM and IMSO monthly accumulated rainfall for Baghdad  station. 
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Figure 3: Comparison between TRMM and IMSO monthly accumulated rainfall for Rutba station. 
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Figure 4: Comparison between TRMM and IMSO monthly accumulated rainfall for Basra station. 
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Figure 5: Scatter plots of IMSO rainfall versus TRMM rainfall for selected stations. 
 

IV. Conclusion 

  This research is an attempt to evaluate  satellite rainfall estimates of Tropical Rain Measurement Mission level 3 output (3B42) 

(TRMM 3B42) over Iraq (28
o
 –38

o
 N, 38

o
 –50

o
 E). Monthly accumulated rainfall collected by the Iraqi Meteorological and 

Seismology Organization were compared with TRMM measurements for four selected stations representing north, center, west, and 

south regions of  the country. Results suggest that TRMM rainfall measurements may be useful in estimating rainfall particularly in 

regions where no gauge observations available and therefore such measurements are useful for many water related applications. 

Results also indicated that rain is highly variable from one rainy season to another.   
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Abstract- Pigeonpea is the major source of vegetable protein in 
Indian diet. About 72.5 percent area and 62.5 production of 
world’s pigeonpea is in India.Pigeonpea is the only food legume 
where cytoplasmic-genic male sterility is being exploited for 
commercial use of hybrids.  The discovery of stable CMS system 
and breeding of commercial hybrids in pigeonpea has become a 
landmark in increasing the productivity of this crop. Keeping in 
view the combining ability estimates were worked out through 
Line x Tester analysis of 10 hybrids developed by crossing 2 
lines (Males) with five cytoplasmic male sterile (CMS) lines 
(Females) to know the genetic architecture of yield attributes- 
Days to maturity, branches plant1, pods plant1, seed yield, wilt 
resistance and pollen fertility. Analysis of variance revealed 
significant differences among genotypes, crosses, lines, testers 
and Line x tester interactions for most of the traits. 
Preponderance of non-additive gene action was realized by 
higher values of specific combining ability compared to general 
combining ability. The average degree of dominance were more 
than unity (>1) and predictability ratio was less than unity (<1) 
for all the traits, signifying non-additive gene action resulted 
from dominance, over dominance, epistasis and various other 
interactions.  Hence, heterosis breeding is effective for increasing 
yield potential of hybrids in pigeonpea.The proportional 
contribution of testers was observed to be lower than that of line 
x tester interactions, thus highest estimates of SCA variances. 
The estimates of GCA effects indicated male parent ICPL 87119 
was good general combiner for days to maturity and pollen 
fertility and among the female parent ICP 2043 was good general 
combiner. Cross combinations ICP 2043 x ICP 87119, ICP 2048 
x ICP 20108, ICP 2078 x ICP 87119 and ICP 2092 x ICP 20108 
were found to be good specific combinations for seed yield 
plant1 and other desirable traits. 
 
Index Terms- Cytoplasmic-genic male sterility (CMS); General 
combining ability (GCA); Specific combining ability (SCA); 
heterosis, epistasis 
 

I. INTRODUCTION 
igeonpea is an important food legume crop for Indiaand is 
cultivated on 4.04 m ha (IIPR, 2013) mainly at subsistence 

level as rainfed intercrop since hundreds of years.Among pulses, 
pigeonpea dal is a staple food across the country and plays an 
important role in national economic and nutritional security. 

Many varieties have been evolved with good resistance to 
Fusarium wilt and high yielding ability. Cytoplasmic-genic male 
sterility has been used since long time to improve the yield level 
of pigeonpea. The discovery of stable CMS system (Saxena et al. 
2005) and breeding of commercial hybrids in pigeonpea are a 
landmark achievement. This new hybrid pigeonpea breeding 
technology is capable of substantially increasing the productivity 
of pigeonpea(Saxena and Nadarajan 2010). It is believed that the 
hybrid plants are naturally programmed to produce vigorous 
plants and greater yield and stability expressed due interactions 
among a favourable alleles. Pigeonpea hybrids show hybrid 
vigour right from the early seedling stage. In comparison to pure 
lines, the hybrids have been reported to have18 % longer radical 
and 15 % greater seedling growth indices (Bharathi and Saxena, 
2012; Thakre et al., 2012). According to Saxena et al. (1992) the 
vigour of the hybrid plants is carried forward throughout its 
growth period and in comparison to pure lines they produce more 
shoot and root mass. Commercial hybrid of pigeonpea for large 
scale cultivation is now available (Saxena et al, 2013) with 
successful seed production technology of hybrid seed production 
(Saxena et al, 2011). Utilization of this hybrid technology in 
pigeonpea improvement will have impact in Indian pulse 
production(Tikle et al, 2015). The present investigation  was 
conducted to study the combining ability of some cytoplasmic 
male sterile lines with possible restorers to exploit hybrid vigour 
for yield traits in pigeonpea. 
 

II. MATERIAL AND METHODS 
         Five CMS lines as female lines (ICP 2043, ICP 2047, ICP 
2048, ICP 2078 and ICP 2092) procured from ICRISAT were 
crossed with two testers (ICPL 87119 (Asha) and  ICP 20108)  in 
the year 2013-14 to make 10 hybrid combinations. The 5 lines (B 
lines) ,and 2 testers were grown together with their 10 hybrids in 
Randomized Complete Block Design of 3 replications in the year 
2014-15. Each replication had four rows of 4 meter row length. 
Ten competitive plants at the time of flowering were tagged to 
record the observations on yield related traits- days to maturity, 
branches per plant, pods per plan and  seed yield/ha was recorded 
on plot basis. Pollen fertility was recorded in males (Testers) and 
crosses by cytological studies. Microscopic observations of 
staining by 1% Acetocarmine solution was used to observe the 
fertile pollen grains.  Two rows consisting of 40 plants of each 
genotype (lines, testers and crosses) were planted in wilt sick plot 
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to record the wilt incidence in them. The wilt incidence was 
recorded in percent damage. Line x Tester analysis was carried 
out using SPAR II program formulated by Indian Agricultural 
Statistics Research Institute, New Delhi. 
 

III. RESULTS AND DISCUSSION 
      The analysis of variance showed significant differences 
among the parents and hybrids for all the yield related characters 

studied (Table 1). For wilt resistance, only female (lines) parents 
showed significant differences, the crosses did not differ 
significantly. The partitioning of mean sum of squares revealed 
that variance due females x males interactions were highly 
significant for all the characters except wilt %.. 

 
Table 1:  Analysis of variance for yield traits in pigeonpea 

 
Sources of 
variation 

d. f. Days to 
maturity  

Branches/ 
plant 

Pods/ 
plant 

Seed yield 
(kg/ha) 

Wilt % Pollen 
Fertility % 

Replication 2 0.914 10.3** 7.8 764.2 0.210 0.430 
Genotypes 16 168.5** 106.3** 13321** 148396.4** 37.6* 5881** 
Parents   6 243.0** 7.6* 111* 19051.6** 71.9** 6576** 
Crosses 9 109.4** 20.8** 7950** 210193.9** 6.5 10.6** 
P. vs. Crosses 1 253.8** 1467** 140925** 368287.8** 111.7** 54552** 
Females 
 (Lines) 

4 97.3 12.6 7126 352601* 10.6* -- 

Males 
 (Testers) 

1 112.1 45.6 104.5 1228.8 3.5 7.3 

Line x Tester  4 120.8** 22.8** 10735.9** 120027.8** 3.0 2.47** 
Error 21 2.04 0.504 16.1 731.1 5.485 0.302 

 
 
        Higher magnitude of SCA than GCA variances, more than 
unity (>1) values of average degree of dominance and lesser than 
unity (<1) predictability ratio were observed for all the 
characters, indicated the preponderance of overdominancein the 
characters studied (Table 2). Pandey et al (2014) also reported 
overdominance of gene action in pigeonpea hybrids using CMS 
lines of late maturing pigeonpea lines. Higher magnitude of 
dominance variance ((σ2D) than additive variance (σ2A)signifies 

the presence of non-additive gene action for these traits. 
Jahagirdar,2003;Banu et al 2006 and Vaghela et al 2009 also 
reported the importance of both type of gene effects with 
predominance of non-additive gene action in yield and yield 
contributing traits. High estimates of heritability in narrow sense 
was recorded for pods per plant (60.73) suggested that direct 
selection would be effective for pods per plant to improve in seed 
yield. 

 
Table 2: Estimates of components of genetic variance, degree of dominance and heritability 

 
Characters GCA 

(Variance) 
SCA 
(Variance) 

Average 
degree of 
dominance 

Predicta
bility 
ratio 

Additive 
variance 
(σ2A) 

Dominance 
variance 
(σ2D) 

Heritability 
(h2n)%) 

Days to 
maturity  -0.529 37.2085 8.387 0.01 2.12 148.83 7.99 

Branches/ 
plant -0.0953 9.0535 9.747 0.01 0.38 36.21 12.93 

Pods/ 
plant -128.55 2280.24 4.212 0.06 514.20 9120.96 60.73 

Wilt % 0.1573 -0.2797 1.333 0.56 0.63 -1.12 14.02 
Pollen 
Fertility % 0.3749 2.3141 2.484 0.16 1.50 9.26 66.99 

Seed yield 
(kg/ha) 4161.51 43043.76 3.216 0.10 16646.04 172175.04 21.11 

 
 
        The general combining ability revealed that among the 
lines, ICP 2047 and ICP 2092 and among the testers ICP 20108 
had significant negative (desirable) GCA values for days to 
maturity. For branches per plant ICP 2043, ICP 2047 among the 

lines and ICP 20108 among testers were the best general 
combiners. For pods per plant ICP 2043 and ICP 2092 lines 
(females) and ICP 20108 (male) were better general combiners. 
Significant positive GCA values were observed for seed yield by 
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the line ICP 2043 only while the tester ICP 20108 had better 
GCA effects as tester. (Table 3). For wilt resistance, none of the 
parents had significant GCAs. For pollen fertility ICP 2043 and 

ICP 2047 female lines and tester ICP 87119 were found good 
general combiners to exhibit better pollen fertility. 

 
Table 3: General combining ability (GCA) effects for yield attributes in  Pigeonpea 

 
Parents Days to 

maturity  
Branches/ 
plant 

Pods/ 
plant 

Seed yield 
(kg/ha) 

Wilt % Pollen 
Fertility 
% 

Lines 
ICP 2043 1.20* 1.26* 47.66* 409.6* 0.64 1.49* 
ICP 2047 -6.30** 0.76* -1.33 -70.3* 1.09 1.57* 
ICP 2048 3.20** -2.33* -36.50* -236.3* -2.29 0.57* 
ICP 2078 3.36** -2.40* -28.33* -27.7 0.09 -1.00* 
ICP 2092 -1.46** 0.60 18.50* -75.3* 0.46 -2.64* 
Testers 
ICP 87119 1.93* -1.23 -1.86 -6.4 0.34 0.49** 
ICP 20108 -1.93* 1.23* 1.86* 6.4 -0.34 -0.49** 
SE’( g) Lines 0.48 0.29 1.63 11.0 0.95 0.22 
SE’(gi-gj) Lines 0.82 0.41 2.31 6.98 1.35 0.34 
SE’ (g )Testers 0.36 1.18 1.03 15.61 0.60 0.14 
SE’(gi-gj) Testers 0.52 0.25 1.46 9.87 0.85 0.20 
No. of parents with 
desirable effects 

3 3 3 2 0 3 

 
 
         On the basis of specific combining ability four crosses 
emerged with negative (desirable) SCA for days to maturity. 
Most promising are ICP 2043 x ICP 87119, ICP 2092 x ICP 
20108 and ICP 2047 x ICP 20108. For branches per plant ICP 
2043 x ICP 20108, ICP 2078 x ICP 87119 and ICP 2047 x ICP 
87119 are the best crosses. Out of four crosses, the crosses 
involving ICP 87119 as tester had significant positive SCA 
values for pods per plant. Five crosses emerged with positive 

SCA values, out of which four crosses- ICP 2078 x ICP 87119, 
ICP 2048 x ICP 20108, ICP 2092 x ICP 20108 and ICP 2043 x 
ICP 87119 involving two lines and two different testers have 
significant SCA values. Regarding pollen fertility three crosses- 
ICP 2043 x ICP 20108, ICP 2048 x ICP 87119, ICP 2078 x ICP 
20108 involving three different female lines had significant 
positive SCA values (Table 4). 

 
Table 4: Specific combining ability (SCA) effects for yield attributes in Pigeonpea 

 
Crosses Days to 

maturity  
Branches/ 
plant 

Pods/ 
plant 

Seed  
yield 
(kg/ha) 

Wilt % Pollen 
Fertility 
% 

ICP 2043 x ICP 87119 -5.26** -3.26** -72.80** 49.73** -0.39 -0.56 
ICP 2043 x ICP 20108 5.26** 3.26** 72.80** -49.73** 0.39 0.56** 
ICP 2047 x ICP 87119 3.90** 1.23** 19.20** 24.4 0.89 -0.27 
ICP 2047 x ICP 20108 -3.90** -1.23** -19.20** -24.4 -0.89 0.27 
ICP 2048 x ICP 87119 -1.60 0.23 22.70** -151.3** -0.72 0.92** 
ICP 2048 x ICP 20108 1.60 -0.23 -22.70** 151.3** 0.72 -0.92** 
ICP 2078 x ICP 87119 -2.43** 1.73** 31.20** 198.4** -0.40 -0.49 
ICP 2078 x ICP 20108 2.43** -1.73** -31.20** -198.4** 0.40 0.49* 
ICP 2092 x ICP 87119 5.4** 0.06 -0.30 -121.3** 0.62 0.40 
ICP 2092 x ICP 20108 -5.4** -0.06 0.30 121.3** -0.62 -0.40 
SE’Sij 0.82 0.41 2.31 15.61 1.35 0.31 
Sij - Skl 1.16 0.58 3.27 22.07 1.91 0.45 
No. of crosses  with desirable 
SCA effects 

4 3 4 5 0 3 
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        The range of heterosis and highly heterotic crosses with 
significant SCA effects for different characters were computed to 
identify the superior cross combinations for their use in heterosis 
breeding (Table 5). The manifestation of relative heterosis 
indicated the overdominance for yield and yield related traits.The 
maximum heterotic effects for branches per plant (108,141%), 
pods per plant (127%),seed yield (37, 42%). The hybrid ICP 

2043 x ICP 87119 expressed highest heterotic effect of 42.1, 
followed by the hybrid ICP 2043 x ICP 20108(36.9%) could be 
utilized in heterosis breeding programs.it is evident that both 
additive and non-additive gene effects were important with 
predominance of non-additive gene effects in inheritance of seed 
yield and its components. 

 
Table 5: Range of heterosis and best heterotic crosses for six characters in  pigeonpea 

 
Character Range of heterosis Best heterotic crosses 

(Over standard check 
(ICP 87119) 

SCA effect GCA effect 
Female Male 

Days to maturity -8.64-1.39 ICP 2047 x 
 ICP 20108 

-3.90** -6.30** -1.93* 

Branches/plant 66.7-141.7 ICP 2043 x 
 ICP 20108 

3.26** 1.26* 1.23* 

Pods/plant  24.4-127.0 ICP 2043 x 
 ICP 20108 

72.80** 47.66* 1.86* 

Wilt % -39.83-25.11 ICP 2048 x  
ICP 87119 

-0.72 -2.29 0.34 

Pollen Fertility % -5.34-0.27 ICP 2048 x 
 ICP 87119 

0.92** 0.57* 0.49** 

Seed yield (kg/ha) -9.1-42.1 ICP 2043 x ICP 
87119 (42.1%) 

49.73** 409.6** -6.4 

  ICP 2043 x ICP 
20108(36.9%) 

-49.73** 409.6** 6.4 
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Abstract- This is part of a broad study that sought to investigate 
the appropriateness of counselling being given to street children 
by non-governmental oganisations in Harare, Zimbabwe. This 
paper looks at the types of counselling given to street children in 
transition to independent living as adults. A qualitative 
descriptive survey was used was used to guide the research 
methodology. A purposive sample of organizations that work 
with street children based on visibility in dealing with street 
children participated in the study. Officials of non-governmental 
organisations who have direct contact with street children and 
street children who received some assistance from the non-
governmental organisations were randomly selected to 
participate in the research. A pilot study was carried out on 
officials of non-governmental organizations and street children 
that did not participate in the study.  Forty street children and 
twenty officials of non-governmental organisations participated 
in the research. The study found out that 87,5% of the officials of 
non-governmental organisations thought the counselling they 
were giving was quite appropriate for transition to adult life for 
street children while 45% of the street children thought the 
counselling they were receiving was appropriate, 30% thought it 
was inappropriate and 25% was undecided. The study found out 
that the street children were satisfied with the counselling they 
received regarding how to relate to senior members when at a 
workplace, relating to their age mates, working with older 
people, asking for forgiveness and uniting with family members. 
The study recommends that the street children be consulted on 
the type of counselling they require so as to meet their needs. 
There is also need to rope in other stakeholders especially those 
who are likely to absorb the street children to assist the non-
governmental organisations in counselling the street children. 
 
Index Terms- street children, skills, non-governmental 
organisations, counselling, independent living. 
 

I. INTRODUCTION 
hildren normally are supposed to grow up within the 
confines of the home where they receive nurturing and 

guidance from adult figures like parents and guardians. When the 
child leaves the home and decides to make the street the home 
means something has gone wrong within home environment or 
regarding the child’s way of thinking. Normally children fear 
even to go outside the home at night but if they take decisions to 
make the streets their home then there is need for serious 
interventions to be made. The interventions that are made should 

aim at counselling the children so that adopt acceptable ways of 
behaviour within the societies that they live. The street children 
need to be engaged so that they engage in ways that do not 
threaten the members of the community who in some instances 
have developed an aversion towards them. This aversion is due 
to the manner that the street children conduct themselves. The 
street children need to be counselled so that they are able to 
relate to all who interface with them in a way that promote 
coexistence. This paper interrogates the appropriateness of 
counselling being given to street children by non-governmental 
organisations in Harare, Zimbabwe. 

1.2. The Research Question 
        Is counselling services given to street children by non-
governmental organizations in Harare, Zimbabwe appropriate for 
transition to independent adult life? 
 

II. LITERATURE REVIEW 
2.1. DETAILED DEFINITION OF STREET CHILDREN 
        Research distinguishes between two different groups of 
street children. The classification is basically based on the degree 
of contact between the child and his or her family. The first 
category of street children comprises children ‘of’ the streets. 
These are children who have completely lost contact with their 
families and relatives. These street children sleep and depend 
entirely on the streets. The second category of street children 
comprises children ‘on’ the streets. These are children who are 
still maintaining contact with their families and relatives. 
Children ‘on’ the streets can be further divided into those who 
come to the streets daily to beg and do odd jobs and go back to 
their families at the end of the day and those who work and live 
on the streets and periodically visit their families (Rurevo and 
Bourdillon, 2003). 
        Muchini (1994) notes that there are ‘children of the street’ 
who maintain links with their family members though there are 
others who have totally severed family connections. The degrees 
to which the filial linkages are maintained differ for different 
children. Some of the children know where to find their relatives 
and family members but deliberately avoid or distance 
themselves from them. The quality of the contacts also differs. 
Some of the children visit their relatives during important 
holidays like Christmas, Easter and Heroes.  
        It is at times hard to make a clear distinction between 
children ‘on’ the street and children ‘of’ the street as Muchini 
(1994) found that at times children ‘on’ the street included those 
who sometimes slept on the streets when things are not fine at 
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home or when the conditions are ‘too good’ in the streets. In his 
study, Muchini (1994) discovered that children ‘on’ the street 
gradually became children ‘of’ the street and are thus on an 
initiation phase. UNICEF (2001) found that the majority of 
Zimbabwe’s street children are ‘of’ the street and not ‘on’ the 
street. The study found out that the majority (56.9%) of the 260 
street children interviewed were children ‘of the street’ who 
worked and slept on the street. The study found out that (31.4%) 
were children ‘on’ the street who performed various types of 
work in the street during the day and went to their homes at 
night. The study found that (11.8%) who slept both on the streets 
and their homes were showing that they were on the transition 
stage to becoming children ‘of’ the street. 
        Zindi and Nherera (1999) define street children as 
youngsters (often aged between three and eighteen years) who 
hang out and sleep on the streets mainly due to poverty. Konane 
(1989) notes that street children are those for whom the street, 
more than their family, has become their real home, a situation in 
which there is no protection, supervision or direction from 
responsible adults.  Swart (1998) claims that street children 
referred to children who have made the city streets their place of 
abode and source of livelihood. She further puts the street 
children into two categories which are ‘push outs’ or 
‘throwaways’ and ‘runaways’ .  
        Swart (1998) cites the distinction made by the United States 
Senate  subcommittee on juvenile justice which claimed that 
‘push-outs’ or ‘throw-aways’ are children who have been 
abandoned or orphaned and for whom their relatives and the 
local community do not wish to take responsibility. With the 
AIDS pandemic still raging on there are numerous such children 
in Zimbabwe as the few remaining adult population becomes 
overburdened by the orphans that are being left behind. Push-
outs or ‘throw-aways’ are children who may also come from 
intact homes of origin but who have been rejected or forced to 
leave, frequently by step-parents.  Children who come under the 
category of ‘run-aways’ are those children who are seeking an 
escape from poverty, brutality, neglect or being laden with 
responsibilities beyond their copping capabilities and their 
families appear to be glad to have gotten rid of them. Run-aways 
do not always depict delinquency or emotional disorder. It could 
be a cry that something painful is happening or a sign of health 
seeking surface. In this study the distinction between ‘run-aways’ 
or ‘throw-aways’ is not taken seriously as the emphasis is on the 
appropriateness of counselling given to the street children by 
non-governmental organizations in Harare in Zimbabwe.  
        The Child Protection and Adoption Act (1996) of 
Zimbabwe considers children as those less than eighteen years in 
two categories of a child and a young person. A child is 
considered to be any person under the age of sixteen years and 
includes an infant. A young person is considered to be any 
person who has attained the age of sixteen but has not yet 
attained the age of eighteen years. In this study the term child is 
going to be considered as any person who has not yet attained the 
age of eighteen. This will include a young person. 
        The concept ‘street child’ according to Michaleon (2006) 
encompasses any child or adolescent under the age of eighteen 
who works and or lives in the street alone or with his or her 
family or asylum seekers who are technically homeless and 
without support. In Zimbabwe the phenomenon of asylum 

seekers who came in large numbers was last experienced during 
the times when there was instability in Mozambique. These days 
a few asylum seekers who are usually in transit to look for better 
opportunities in South Africa from The Horn of Africa may be 
seen. This group of children is not included in the present study. 
In the present study the concepts of ‘street children’ or ‘street 
kids’ are used to mean the same as was adopted by Rialp (1991) 
at The Inter-Non Governmental Organisation Conference in 
Switzerland which regarded them as boys and girls who have not 
yet reached adulthood for whom the street has become their 
habitual abode and or source of livelihood and who are 
inadequately protected, supervised or directed by responsible 
adults. The concept and definition will apply to both categories 
of children discussed above. In the context of this study, boys 
and girls who have not yet reached adulthood, mean those 
children who have not yet attained the age of eighteen, which is 
the legal age of majority in Zimbabwe. Those under the age of 
eighteen are legally considered to be minors and should be 
dependent on adults for most of their needs. These adults could 
be parents, relatives or other people who can be legally 
responsible for the needs of such children. 
 

1.3. APPROPRIATE COUNSELLING 
        Counselling is rather difficult to define due to the diversity 
of the profession. Gladding (2000) cites The American 
Counselling Association that regards counselling as the 
application of mental health, psychological or human 
development principles through the cognitive, affective, 
behavioural or systemic intervention strategies that address 
wellness, personal growth or career development as well as 
pathology. George and Christian (1981) define counselling as an 
individualised and personalised assistance with personal, 
educational and vocational problems in which all pertinent facts 
are studied, analysed and a solution is sought often with the 
assistance of specialists, community resources and personal 
interviews in which the counsellee is empowered to make own 
decision. Counselling has to be done in a systematic way with the 
counsellor carefully studying the facts that brought about the 
problem at hand. This implies that the counsellor should be a 
professional who has received some training on particular 
principles to apply when faced with a problem where counselling 
is needed.  It dismisses the application of ‘one method fit all 
approach’. The counsellee should experience improvement in his 
or her condition. Appropriate counselling should take into 
consideration the personal and individual circumstances of the 
counsellee so that eventually the counsellee is empowered so as 
to be able to make a decision on his or her own without being 
coerced. The counsellee should actually own the solution to his 
or her problem after being appropriately counselled. 
        The phenomenon of street children has attracted a lot of 
attention because people are worried by the way these children 
live. Some of the people in society actually fear the children in 
the streets while others feel pity for them as they realize that 
leaving the children in the streets without assisting them will 
create future problems. The Herald of 6 February 2011 carried a 
report that pointed out that the public was worried by the 
behavior of the street children as they tended to be violent when 
begging for food and money. The report quotes a motorist who 
had his car’s headlights smashed by a mob of drunken street 
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children after he had said he had no money to give them. In the 
same report one woman was quoted as saying that she was shot 
by the street children using a catapult when she had said that she 
had no money to give them. 
        Swart (1988) in a study on the community’s perceptions on 
street children in Hillbrow, Jahannesburg found out that people 
were angry, resentful or revulsed. They accused the street 
children of pestering for money and being violent when one had 
said there was no money to give to them. In a similar study in 
London, Boyden and Holden, (1991) found out that the 
community saw the street children as being ill-mannered, 
directionless and being a sore in the city. Kariuki (1999) in a 
study in Kenya found out that people turned their heads the other 
way as a sign of disapproval when they met street children. 
        Hsu (1993) found out that the community thought the 
children in the streets were being schooled into becoming future 
criminals. They believed that street children were a security 
threat to the community and deserved no sympathy especially 
those who had had nasty encounters with them. The community 
attributed their belief to the street children’s behavior when they 
had failed to get what they wanted. The street children’s over-
reliance on drugs and the fact that most of the time they acted 
without guidance from an adult figure. 
        Appropriate counselling has to include both the community 
and the street children. The community has to be equipped with 
facts that led these children to be on the streets. At times they are 
in the streets due to reasons beyond the children’s control. The 
street children in Harare have to be equipped with skills so that 
they conduct themselves in a humane way and use acceptable 
ways of gaining survival. They need to be properly equipped so 
that they make judicious decisions and are able to participate 
meaningfully in the country’s economy and developmental 
programmes. 
 

1.4. IDENTIFYING RELEVANT NEEDS 
        Children who live in the streets have needs that are peculiar 
to each one of them. There are common problems that led each 
of the children to leave their homes to come to the streets. The 
problems were perceived individually and needed individual 
attention. According to Ennew (1994) the reasons included 
poverty, abuse, neglect and revolting against authorities at home. 
Aptekar (1988) prescribed micro programmes dealing with street 
children individually. There is need for the intervention strategies 
to be person centred. They should address the needs of each 
street child and services should aim at developing the individual 
child holistically. There is need for these projects to be 
appropriate to the needs of each of the street children. 
         Most non-governmental organisation have programmes that 
involve the provision of food, clothes handouts and education. In 
a study in Guatemala by Swart (1990) found that malnutrition 
was not a major problem for the street children in that country. 
Swart (1990) found that 73% of the street children in Latin 
America needed emotional support in the form of attention, 
affection and understanding while food and shelter were 
accorded lower priority. The Government of Guatemala 
embarked on a huge project that involved the construction of 
shelter of the street children. Unfortunately less than 20% of the 
street children utilised the shelter on completion. Unicef (2001) 
noted that street children should be involved in identifying their 

needs and in working out the intervention strategies that will 
result in addressing the actual problems faced by the street 
children. This implies that each street child has to be studied 
individually and a solution found to address her or his problems. 
Non-governmental organisations have education as one of the 
services they offer to street children. At times the street children 
are reluctant to attend the offered lessons. In most cases the 
curriculum will be the same for every child who comes at the 
premises of the organisation. Article 28 of UNESCO (1994) 
Salamanca Statement and Framework for Action on Special 
Needs Education states that curricula should be adapted to 
children’s needs, not vice-versa. Schools should therefore 
provide curricula opportunities to children with different abilities 
and opportunities. Each of the street children needs to have a 
curriculum that prepares him or her for the future properly 
crafted so as to address the particular needs of that child.  
         Article 30 of UNESCO (1994) Salamanca Statement and 
Framework for Action on Special Needs Education states that the 
acquisition of knowledge is not a matter of formal and theoretical 
instruction only. The content of education should be geared to 
high standards and needs of the individuals with a view to 
enabling them to participate fully in development. Teaching 
should be related to pupils’ own experience and to practical 
concerns in order to motivate them better. Each child needs to be 
properly assessed so that his or her strengths and weaknesses are 
taken into consideration so that appropriate instruction is given to 
enable the street child to positively contribute to the development 
of the country and realise his or her potential. 
 
 

1.5. INVOLVING THE RECEIPIENTS OF 
COUNSELLING 

        In most cases solutions to the problems of street children are 
drawn without the involvement of the street children. Chirwa and 
Wakatama (2000) note that the intervention programmes are less 
effective because they have been designed by adults, based on 
research and perceptions of adults. The street children are not 
involved in the dialogue which involves solving their problems. 
This results in suspicion on intentions between the street children 
and the civil society as no information is communicated to the 
children, yet, they are the ones experiencing the problem directly. 
Although Article 12 of the Convention of the Rights of the Child 
states that children should have a say in decisions that affect their 
lives, society still fails to take the opinions of the children 
seriously . The case becomes worse if the opinions happen to 
contradict with those of adults, worse still if the children 
concerned are street children who are seen as unworthy of 
making any valuable contributions. The street children are 
already viewed as deviants who are not capable of making any 
constructive contributions. 
        Bourdillon (2000), is of the opinion that if researchers are to 
devise strategies to improve the situation of the street children, 
they need first to listen to them and acquire some of the 
children’s knowledge. There is need to allow the children 
themselves to have a voice for they know the reason why they 
are living and working in the street. In most instances the 
children are not consulted and solutions are just imposed on the 
children without giving the children a chance to say their side of 
the story. 
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        McCartney (2008) says counselling work is usually 
ineffective because the targeted beneficiaries rarely come alive as 
participants in the stages where decisions are made. They are 
regarded as individuals who have no emotions, wishes, opinions 
and ability to participate in solving their own problems, hence, 
they are made passive recipients of handouts. This eventually 
results in the process of assisting the people and failing to 
empower the beneficiaries due to non-involvement in the project 
planning. McCartney (2008) attributes this failure by the 
responsible authorities to listen and to know the recipients of 
their services as underrating the strengths of the street children in 
knowing things that are important to them.  
        The need to listen to the opinions of street children is of 
particular importance so as to avoid working with assumptions 
and opinions made by adults. It is usually assumed that the 
projects or solutions that work for adults automatically work for 
younger people. Yet the process of assisting is incomplete if the 
people do not listen and seek to understand those they intend to 
help. Street children usually respond to this by resisting attempts 
by government to help them because the policies are just planned 
and imposed on them without being consulted. Chirwa and 
Wakatama (2000) note that the intervention programmes are less 
effective because they are designed by adults, based on research 
and perceptions of adults. 
 

III. METHODOLOGY 
        This study employed a descriptive research design. This 
method was used as the researcher felt it was the most ideal for 
the study. The descriptive survey research designs are defined by 
their methodical collection of standardised information from any 
representative sample of the population (Christensen, 1994). In 
addition, this research design suits the context under which the 
present study was taken as the descriptive survey represents a 
probe into a given state of affairs that exists at a given time. It 
therefore means that direct contact was made with the individuals 
whose characteristics, behaviours and issues were relevant to the 
investigation under study. It allowed the researcher to choose a 
wide variety of instruments. The study was qualitative in nature 
and the data to be sourced had to be descriptive rather than 
quantitative. 
        This research design has the advantage of the researcher 
being in direct contact with the research participants. The direct 
contact affords the researcher to be able to observe other 
information like non verbal cues in the form of voice tone and 
facial expressions that quantitative designs cannot capture. Data 
collected using the descriptive survey method can be easily 
summarized and analysed. 
        This research design has the disadvantage of the researcher 
becoming carried away when carrying interviews. This problem 
was overcame by formulating questions in the interview schedule 
that were clear to the respondents so that answers were required 
needed no much explanation. 
        The sample comprised of ten randomly selected children 
from each of the four purposively selected organisations that 
work with street children. The organisations were selected due to 
their visibility in dealing with street children. The children were 
selected by dividing the children who were present on the day the 
researcher visited into two groups of boys and girls and then 

randomly picking five children from each group who would 
participate in the research. There were twenty male street 
children and twenty female street children who participated in 
the research. The sample of those who work with children was 
purposively selected so that at each of the four organisations one 
participant came from the administration and the other four came 
from field workers. These dealt directly with the street children. 
There were twenty officials of non-governmental organisations 
who participated in the research. Qualitative data analysis with 
descriptive statistics was used to present and analyse the data. 
 
 

IV. RESULTS 
Table 1: Composition of Research Participants  N= 60 

 
Category of 
Participants  
 

Male 
Street 
Children 

Female 
Street 
Children 

Organisation 
Officials 

Total 

Number 20 20 20 60 
 
In the study there were 20 male street children, 20 female street 
children and 20 officials from non-governmental organisations. 
 

Table 2. Type of Counselling Given By Non Governmental 
Organisations (n=16) 

 
TYPE OF 
COUNSELLING 

NUMBER PERCENTAGE 

Relating to other street 
children 

16 100 

Officials at the institutions 15 93.75 
Police 12 75 
City Council Officials 12 75 
Relatives 10 62.75 
Parents 12 75 
Agreed Work Goals 16 100 

Future Career 15 93.75 

Public 10 62.75 
   

 
        100% of the officials reported that they counselled street 
children on issues that related to proper relations with other street 
children and working to complete agreed work goals. 93.75% 
(15) of the officials of non-governmental organisations reported 
that they counselled street children on relating well to officials of 
the non-governmental organisation and on their future careers. 
75% (12) of the officials of non-governmental organisations 
reported they counselled street children on relating to their 
parents, city officials and the police. 62.75% (10) of the officials 
of non-governmental organisations reported that they counselled 
the street children on matters relating to their relatives and the 
public. 
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Table 3. Appropriateness of counselling given to street 
children according to Non-Governmental Officials (n=16) 

 
Is counseling being given 
appropriate 

Number Percentage 

Yes 14 87.5 
No 2 12.5 
Total 16 100 

 
        87.5% (14) of the officials of non-governmental 
organisations regarded the counseling that they gave to street 
children to be appropriate to meet their future challenges. 12.5% 
(2) of the officials of non-governmental organisations thought 
that the counselling was not appropriate to enable the children to 
confront their future challenges.  
 

Table 4. Type of counselling received according to street 
children (n=40) 

 
Type of Counselling Yes No 
Relating to senior people at a workplace 40 0 
Relating to children of their age 40 0 
Relating to older people 40 0 
Relating to ways of asking for forgiveness 40 0 
Relating to uniting with the family 40 0 
 
        100% of the street children reported that they received 
counselling about relating to senior people at workplaces, ways 
of relating to children of their age, relating to older people, 
asking for forgiveness and re-uniting with their family members. 
 
Table 5. Appropriateness of counselling being given to street 

children according to the street children (n=40) 
 
Appropriateness of counselling 
given by NGOS 

Number Percentage 

Yes 18 45 
No 12 30 
Undecided 10 25 
Total 40 100 
 
        45% (18) of the street children thought that the assistance 
they were getting from the non-governmental organisations 
would assist them in entering the professions that they wanted to 
do in the future. 30% (12) thought the assistance they were 
getting was not enough to assist them get into the professions 
that they preferred. 25% (10) were not sure whether the 
assistance they were getting would assist them in getting into the 
professions that they preferred. 
 

Table 6. Reunification Success (n=16) 
 

Reunification success Number Percentage 
Yes 16 100 
No 0 0 
Total 16 100 

  

100% (16) of the officials of non-governmental organizations 
had made successful reunifications of some street children with 
their families. On further probing they noted that some few 
children who had been reunited with their families especially 
those that involved step parents found their way back into the 
streets mostly due ill treatment. 
 

Table 7. Problems likely to be faced by street children 
according Non-Governmental Organisation Officials (n=16) 

 
Type of Problem Number Percentage 
Birth certificates 9 56.25 
Identity Documents 8 50 
Shelter 10 62.75 
Physical abuse 12 75 
Sexual abuse 16 100 
Sexual Transmitted 
Diseases 

15 93.75 

HIV /AIDS 16 100 
Criminal Activities 15 93.75 
Employment 14 87.5 

 
        100% (16) of the officials of non-governmental 
organisations were agreed that sexual abuse and HIV/AIDS were 
problems that were likely to be faced by the street children. 
93.75% (15) of the officials of non-governmental organisations 
reported that street children are also likely to face problems of 
being involved in criminal activities and sexually transmitted 
diseases.87.5% (14) officials of non-governmental organisations 
reported that street children were going to face problems of 
employment. 62.75% (10) of the officials of non-governmental 
organisations reported that street children were likely to face 
problems of accommodation. 56.25% of the officials of non-
governmental organisations reported that the street children were 
likely to face problems of birth certificates.50 % (8) of the 
officials of non-governmental organisations reported that the 
street children were likely to face problems of identity 
documents. 
 

Table 8. Challenges likely to be faced by street children 
according to the street children. (n=40) 

 
What challenges are you likely 
to face in future? 

Number Percentage 

Employment 35 87.5 
Food  24 60 
Clothes 16 40 
Shelter 31 77.5 
Finishing school 25 62.5 
Finding their family members 26 65 
 
         87.5% (35) of the street children regarded their future 
employment chances as the major challenge they are likely to 
meet. 77.5% of the street children regarded shelter as their next 
major challenge. 65% (26) of the street children regarded finding 
their family members as a challenge. 62.5% (25) of the street 
children regarded finishing school as their next major challenge.  
60 % (24) of the street children regarded finding enough food as 
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a challenge they are likely to meet. 40%(16) regarded clothes as 
a challenge they are likely to meet in future. 
 

V. DISCUSSION 
        The street children were given counselling in matters that 
covered most aspects of life where they were likely to meet 
problems. The officials reported they counselled the street 
children in matters relating to harmonious co-existence with 
other street children, keeping and achieving work goals, their 
future career and proper relations with the various officials. The 
areas that the street children were counselled were related to 
problems that they were experiencing and those that they were 
likely to face in the future. The street children were counselled 
on how to relate to the police, their relatives.  
        The officials wherever possible tried to unite the street 
children with their families. In all the non-governmental 
organisations that took part in the study they had reported cases 
where they had succeeded in reuniting some street children with 
their families. The outreach officers kept contact with such 
children and closely observed whether there was no possibility of 
recurrence of the conditions that had initially led the child to go 
to the streets. 
        The street children were satisfied that they were receiving 
counselling that related to harmonious co-existence with other 
people. All the street children that were receiving counselling 
from the non-governmental organisations reported that they 
received counselling regarding relating to senior people at 
workplaces, older people in general, people of their own age and 
asking for forgiveness. 
        87.5% of the officials thought that the counselling that they 
were giving to street children was appropriate to meet their future 
challenges. The other 12.5% thought the counselling was not 
adequate as they preferred the children to be given individual 
attention and to have specific programmes prepared for each 
child. 45% of the street children thought that the counselling they 
were receiving was adequate in meeting their future challenges. 
30% said that the counselling they were receiving from the non-
governmental organisations was not appropriate as they wanted 
to be assisted so that the police would not give them problems 
and in the case of some who had been ill treated at their homes 
they wanted the culprits prosecuted. 25% of the street children 
were not decided on whether the counselling they were receiving 
was appropriate in solving their future challenges as they thought 
some of their problems were beyond what the non-governmental 
organisations could do. This could be due to the fact that 100% 
of the street children reported that they were never consulted on 
the type of counselling that they required. If they had been 
involved in deciding the type of counselling that they required 
more street children could have been satisfied with the 
counselling they were receiving. 
        There were some similarities in what the officials of non-
governmental organisations and the street children perceived to 
be likely challenges they were going to meet in the future. The 
street children have employment as the major problem they are 
likely to meet with 87.5% of the children reporting it as a 
challenge. A similar percentage (87.5%) of the officials of non-
governmental organisations also reported that street children 
were likely to face problems of employment. This may be due to 

the fact that the street children are in the street due to failure to 
make ends meet and they regard employment to the main relief 
to their problem. The other similar problem between street 
children and officials of non-governmental organisations is 
shelter which is reported by 77.5% of the street children and 
62.5% of the officials of non-governmental organisations. 
However the problems that are regarded by 100% of the officials 
of non-governmental organisations which are sexual abuse and 
HIV/AIDS do not appear on the list of challenges by street 
children. This may be due to the differences in the ages of street 
children and officials of non-governmental organisations. The 
officials of non-governmental organisations also report criminal 
activities as some of the challenges the street children are likely 
to face. Some of the challenges mentioned by officials of non-
governmental organisations but not mentioned by street children 
maybe because the street children have not experienced much in 
life are sexually transmitted diseases, birth certificates, physical 
abuse and identity documents. There is need for the street 
children to receive counselling in these areas. 
 
 

VI. RECOMMENDATIONS 
         (i)The study recommends that the street children be 
consulted on the type of counselling they require so as to meet 
their needs. 
         (ii) There is also need to rope in other stakeholders 
especially those who are likely to absorb the street children to 
assist the non-governmental organisations in counselling the 
street children. 
         (iii) The children need to equipped with skills on how to 
handle situations that may lead them to contract sexually 
transmitted diseases as they seem to be blind of the possibility of 
contracting them yet they are really exposed. 
         (iv) There is need to approach relevant authorities to help 
facilitate the street children acquire identity documents.  
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Abstract- This is part of a broad study that sought to investigate 
the appropriateness of counselling being given to street children 
by non-governmental oganisations in Harare, Zimbabwe. This 
paper looks at the appropriateness of skills imparted to street 
children in transition to independent living as adults. A 
qualitative descriptive survey was used was used to guide the 
methodology. A purposive sample of organizations that work 
with street children based on visibility in dealing with street 
children participated in the study. Officials of non-governmental 
organisations who have direct contact with street children and 
street children who received some assistance from the non-
governmental organisations were randomly selected to 
participate in the research. A pilot study was carried out on 
officials of non-governmental organizations and street children 
that did not participate in the study.  Forty street children and 
twenty officials of non-governmental organisations participated 
in the research. The study found out that 60% of the street 
children felt that the skills that were being imparted were 
appropriate while 15% felt they were inappropriate and 25% 
were undecided. The study found that 100% of the non-
governmental staff felt that the skills they imparted were 
appropriate for the future of the street children. The study found 
out that 65% of the street felt they were not consulted on the 
skills they were being given and felt there was need for more 
consultation before the skills were imparted. The study found out 
that non-governmental organisations imparted skills like soccer, 
carpentry, tailoring, beads work, candle making, art and craft and 
knitting. The street children were not given many choices on the 
type of skills that they wanted to pursue. The study recommends 
that there be more dialogue between the street children and the 
non-governmental organisations. The wishes and circumstances 
of the street children need to be given consideration when 
deciding on the type of skills they should be given. 
 
Index Terms- street children, skills, non-governmental 
organisations, counselling, independent living. 
 

I. INTRODUCTION 
hen children leave homes to stay in the streets they usually 
carry with them life aspirations they had when they were 

at their natural homes. However life in the streets make very 
difficult for them to fulfill their aspirations because of the 
limitations that life in the streets has. Their education is cut as 
they no longer have time to attend school as they have to spend 
most of their time looking for food. They do not have guidance 
as most of the time they will be with their peer street children 
who have no idea on how to prepare for the future. They lack 

role models to emulate while in most instances the society 
generally denigrates them. In a study in London, Boyden and 
Holden, (1991) found out that the community saw the street 
children as being ill-mannered, directionless and being a sore in 
the city. Kariuki (1999) in a study in Kenya found out that people 
turned their heads the other way as a sign of disapproval when 
they met street children. In most countries society generally has 
negative feelings towards street children. Even though the 
society has negative feelings towards street children there is need 
for these children to be prepared for productive life in future. 
Though society has these feelings some non-governmental 
organisations that work with street children have found it worthy 
to rekindle the aspirations of the street children and provide them 
with skills that they will use in life to make a living. This study 
wishes to find out if these non-governmental organisations are 
imparting appropriate skills that are beneficial to the street 
children. 
 

1.2 The Research Question 
       Are the skills imparted to street children by non-
governmental organisations appropriate for their transition to 
independent living? 
 

II. LITERATURE REVIEW 
2.1. DETAILED DEFINITION OF STREET 

CHILDREN 
       Research distinguishes between two different groups of 
street children. The classification is basically based on the degree 
of contact between the child and his or her family. The first 
category of street children comprises children ‘of’ the streets. 
These are children who have completely lost contact with their 
families and relatives. These street children sleep and depend 
entirely on the streets. The second category of street children 
comprises children ‘on’ the streets. These are children who are 
still maintaining contact with their families and relatives. 
Children ‘on’ the streets can be further divided into those who 
come to the streets daily to beg and do odd jobs and go back to 
their families at the end of the day and those who work and live 
on the streets and periodically visit their families (Rurevo and 
Bourdillon, 2003). 
       Muchini (1994) notes that there are ‘children of the street’ 
who maintain links with their family members though there are 
others who have totally severed family connections. The degrees 
to which the filial linkages are maintained differ for different 
children. Some of the children know where to find their relatives 
and family members but deliberately avoid or distance 
themselves from them. The quality of the contacts also differs. 

W 
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Some of the children visit their relatives during important 
holidays like Christmas and Easter.  
       It is at times hard to make a clear distinction between 
children ‘on’ the street and children ‘of’ the street as Muchini 
(1994) found that at times children ‘on’ the street included those 
who sometimes slept on the streets when things are not fine at 
home or when the conditions are ‘too good’ in the streets. In his 
study, Muchini (1994) discovered that children ‘on’ the street 
gradually became children ‘of’ the street and are thus on an 
initiation phase. UNICEF (2001) found that the majority of 
Zimbabwe’s street children are ‘of’ the street and not ‘on’ the 
street. The study found out that the majority (56.9%) of the 260 
street children interviewed were children ‘of the street’ who 
worked and slept on the street. The study found out that (31.4%) 
were children ‘on’ the street who performed various types of 
work in the street during the day and went to their homes at 
night. The study found that (11.8%) who slept both on the streets 
and their homes were showing that they were on the transition 
stage to becoming children ‘of’ the street. 
       Zindi and Nherera (1999) define street children as 
youngsters (often aged between three and eighteen years) who 
hang out and sleep on the streets mainly due to poverty. Konane 
(1989) notes that street children are those for whom the street, 
more than their family, has become their real home, a situation in 
which there is no protection, supervision or direction from 
responsible adults.  Swart (1998) claims that street children 
referred to children who have made the city streets their place of 
abode and source of livelihood. She further puts the street 
children into two categories which are ‘push outs’ or 
‘throwaways’ and ‘runaways’ .  
       Swart (1998) cites the distinction made by the United States 
Senate  subcommittee on juvenile justice which claimed that 
‘push-outs’ or ‘throw-aways’ are children who have been 
abandoned or orphaned and for whom their relatives and the 
local community do not wish to take responsibility. With the 
AIDS pandemic still raging on there are numerous such children 
in Zimbabwe as the few remaining adult population becomes 
overburdened by the orphans that are being left behind. Push-
outs or ‘throw-aways’ are children who may also come from 
intact homes of origin but who have been rejected or forced to 
leave, frequently by step-parents.  Children who come under the 
category of ‘run-aways’ are those children who are seeking an 
escape from poverty, brutality, neglect or being laden with 
responsibilities beyond their copping capabilities and their 
families appear to be glad to have gotten rid of them. Run-aways  
do not always depict delinquency or emotional disorder. It could 
be a cry that something painful is happening or a sign of health 
seeking surface. In this study the distinction between ‘run-aways’ 
or ‘throw-aways’ is not taken seriously as the emphasis is on the 
appropriateness of counselling given to the street children by 
non-governmental organizations in Harare in Zimbabwe.  
       The Child Protection and Adoption Act (1996) of Zimbabwe 
considers children less than eighteen years in two categories of a 
child and a young person. A child is considered to be any person 
under the age of sixteen years and includes an infant. A young 
person is considered to be any person who has attained the age of 
sixteen but has not yet attained the age of eighteen years. In this 
study the term child is going to be considered as any person who 

has not yet attained the age of eighteen. This will include a 
young person. 
       The concept ‘street child’ according to Michaleon (2006) 
encompasses any child or adolescent under the age of eighteen 
who works and or lives in the street alone or with his or her 
family or asylum seekers who are technically homeless and 
without support. In Zimbabwe the phenomenon of asylum 
seekers who came in large numbers was last experienced during 
the times when there was instability in Mozambique. These days 
a few asylum seekers who are usually in transit to look for better 
opportunities in South Africa from The Horn of Africa may be 
seen. This group of children is not included in the present study. 
In the present study the concepts of ‘street children’ or ‘street 
kids’ are used to mean the same as was adopted by Rialp (1991) 
at The Inter-Non Governmental Organisation Conference in 
Switzerland which regarded them as boys and girls who have not 
yet reached adulthood for whom the street has become their 
habitual abode and or source of livelihood and who are 
inadequately protected, supervised or directed by responsible 
adults. The concept and definition will apply to both categories 
of children discussed above. In the context of this study, boys 
and girls who have not yet reached adulthood, mean those 
children who have not yet attained the age of eighteen, which is 
the legal age of majority in Zimbabwe. Those under the age of 
eighteen are legally considered to be minors and should be 
dependent on adults for most of their needs. These adults could 
be parents, relatives or other people who can be legally 
responsible for the needs of such children. 
 
2.2. INVOLVING THE RECEIPIENTS OF 

COUNSELLING 
       In most cases solutions to the problems of street children are 
drawn without the involvement of the street children. Chirwa and 
Wakatama (2000) note that the intervention programmes are less 
effective because they have been designed by adults, based on 
research and perceptions of adults. The street children are not 
involved in the dialogue which involves solving their problems. 
This results in suspicion on intentions between the street children 
and the civil society as no information is communicated to the 
children, yet, they are the ones experiencing the problem directly. 
Although Article 12 of the Convention of the Rights of the Child 
states that children should have a say in decisions that affect their 
lives, society still fails to take the opinions of the children 
seriously . The case becomes worse if the opinions happen to 
contradict with those of adults, worse still if the children 
concerned are street children who are seen as unworthy of 
making any valuable contributions. The street children are 
already viewed as deviants who are not capable of making any 
constructive contributions. 
       Bourdillon (2000), is of the opinion that if researchers are to 
devise strategies to improve the situation of the street children, 
they need first to listen to them and acquire some of the 
children’s knowledge. There is need to allow the children 
themselves to have a voice for they know the reason why they 
are living and working in the street. In most instances the 
children are not consulted and solutions are just imposed on the 
children without giving the children a chance to say their side of 
the story. 
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McCartney (2008) says counselling work is usually ineffective 
because the targeted beneficiaries rarely come alive as 
participants in the stages where decisions are made. They are 
regarded as individuals who have no emotions, wishes, opinions 
and ability to participate in solving their own problems, hence, 
they are made passive recipients of handouts. This eventually 
results in the process of assisting the people and failing to 
empower the beneficiaries due to non-involvement in the project 
planning. McCartney (2008) attributes this failure by the 
responsible authorities to listen and to know the recipients of 
their services as underrating the strengths of the street children in 
knowing things that are important to them.  
       The need to listen to the opinions of street children is of 
particular importance so as to avoid working with assumptions 
and opinions made by adults. It is usually assumed that the 
projects or solutions that work for adults automatically work for 
younger people. Yet the process of assisting is incomplete if the 
people do not listen and seek to understand those they intend to 
help. Street children usually respond to this by resisting attempts 
by government to help them because the policies are just planned 
and imposed on them without being consulted. Chirwa and 
Wakatama (2000) note that the intervention programmes are less 
effective because they are designed by adults, based on research 
and perceptions of adults. 
2.3. SKILLS FOR INDEPENDENT LIVING 
       The children come to live in the streets mostly due to 
poverty. It is imperative that the children be equipped with the 
relevant skills that make independent life possible. In a study of 
children living in the streets in Kenya, Gichuru (1993) concluded 
that the children in the streets of Nairobi and any other city in 
Kenya had their origin basically from poverty. Michaleon (2006) 
in a study on street children in Greece, Germany and the United 
Kingdom found that children in the streets were mostly those 
who were from socially deprived and disadvantaged families, 
neighbourhoods and societies marked by unemployment, 
poverty, crime and violence. It was when parents and or 
guardians failed to provide for the children under their charge 
that forced the children to go and work in the streets. If the 
parents had the means to provide for their children there would 
be very few reasons that led children to live in the streets. 
Gichuru (1993)  further said that some children came to the city 
as refugees to escape from poverty in rural areas and in search of 
means to supplement family incomes with but often without the 
consent of their parents. When they came into the city usually 
these children expected to find work easily but the situation in 
most times did not turn up to be like that as they failed to find the 
work. 
       Kanjii (1996) studied children living in the streets and found 
out that children in the South and Eastern African region engaged 
in economic activities and faced the consequence disadvantage in 
terms of school attendance and performance. The children 
engaged in diverse activities like petty commerce (often working 
long hours for adults), begging, washing cars, scavenging and 
shoe-shinning. Kanjii (1996) went on to say that these were the 
children who were visible in the streets and that there was 
another group of children who were invisible but who were in the 
same category. These were children who worked as domestic 
servants in the case of girls and boys who worked in garages as 
car washers and in sweatshops. 

       In many countries especially in developing countries it is 
difficult to get employment when one has limited skills which are 
characteristic of street children. Black (1993) agreed that the 
recent history of recession and structural adjustment in many 
countries was making a combination of economic and social 
forces which has recently tended to precipitate and drive children 
out of school and into the world of work. These structural 
adjustment programmes have had a tendency in most instances of 
reducing the labour force in organisations thereby making many 
people redundant. When people are made redundant the ones 
who suffer most are children. In order to supplement the family 
income Myers and Boyden (1998) found out that in Ethiopia, 
almost without exception, the children were on the streets to 
make money for their own and for the family. The study by 
Myers and Boyden (1998) in Ethiopia reported that 67% of the 
street kids reported that they had both parents who were alive 
and were living with them. This was what this study considered 
as children on the streets. The study also found out that 76% 
reported that they were in the streets to make money. 
       In an effort to remove the children from the street some non-
governmental organizations like Oasis Zimbabwe have embarked 
on programmes that equip the street children with skills for  
income generating activities. The Herald of 17 April 2008 quoted 
Miss Tinashe Sande, programme officer for Oasis Zimbabwe as 
saying that they had embarked on programmes for empowering 
street children by imparting skills of tailoring, carpentry, 
computer skills and agriculture. In addition Oasis Zimbabwe also 
runs the Tanaka project for street girls that aimed at equipping 
them with self-help skills (Dhemba,2008) 
        The Standard of 18 December 2007 had a story of how the 
street children were being equipped with skills of acting on the 
stage by Amakhosi Cultural group. The street children were 
organised into a culture group that was called The Young Blood.  
In addition to acting the street children were taught to play music 
instruments. When street children are engaged in activities that 
interest them they are likely to remain in the programme for a 
long time unlike when they are forced into a programme that 
they do not like or were never consulted on. 
       Research done by UNESCO in Harare (2000) revealed that 
when the street children are not involved in the crafting of a 
solution to their problems, the solution was unlikely to work. 
This was partly because the solutions would not be feasible and 
partly because the street children themselves resist attempts to be 
imposed assistance. For example, the Government of Zimbabwe 
has tried to send street children to designated places like farms 
and protection homes without much success (Rurevo and 
Bourdillon, 2003). There they were given work to do, food, 
clothes and shelter. The children still escaped and returned to the 
streets. At the farms and protected homes they complained of 
being subjected to harsh conditions and stringent rules that were 
strictly applied. Some who were interviewed prefer life on the 
streets to that at the ‘homes’ because in the streets they were free 
from control and routine work.   
       This research mainly focused on the appropriateness of the 
assistance that is given to the street children by non-
governmental organisations in solving the problem. Where the 
non-governmental organisations offer skills, there is need for the 
street children to accept the skills as relevant to their needs. 
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III. METHODOLOGY 
       This study employed a descriptive research design. This 
method was used as the researcher felt it was the most ideal for 
the study. The descriptive survey research designs are defined by 
their methodical collection of standardised information from any 
representative sample of the population (Christensen, 1994). In 
addition, this research design suits the context under which the 
present study was taken as the descriptive survey represents a 
probe into a given state of affairs that exists at a given time. It 
therefore means that direct contact was made with the individuals 
whose characteristics, behaviours and issues were relevant to the 
investigation under study. It allowed the researcher to choose a 
wide variety of instruments. The study was qualitative in nature 
and the data to be sourced had to be descriptive rather than 
quantitative. 
       This research design has the advantage of the researcher 
being in direct contact with the research participants. The direct 
contact affords the researcher to be able to observe other 
information like non verbal cues in the form of voice tone and 
facial expressions that quantitative designs cannot capture. Data 
collected using the descriptive survey method can be easily 
summarized and analysed. 
       This research design has the disadvantage of the researcher 
becoming carried away when carrying interviews. This problem 
was overcame by formulating questions in the interview schedule 
that were clear to the respondents so that answers were required 
needed no much explanation. 
       The sample comprised of ten randomly selected children 
from each of the four purposively selected organisations that 
work with street children. The organisations were selected due to 
their visibility in dealing with street children. The children were 
selected by dividing the children who were present on the day the 
researcher visited into two groups of boys and girls and then 
randomly picking five children from each group who would 
participate in the research. There were twenty male street 
children and twenty female street children who participated in 
the research. The sample of those who work with children was 
purposively selected so that at each of the four organisations one 
participant came from the administration and the other four came 
from field workers. These dealt directly with the street children. 
There were twenty officials of non-governmental organisations 
who participated in the research. Qualitative data analysis with 
descriptive statistics was used to present and analyse the data. 
 

IV. RESULTS 
 

Table 1: Composition of Research Participants  N= 60 
 
Category of 
Participants  
 

Male 
Street 
Children 

Female 
Street 
Children 

Organisation 
Officials 

Total 

Number 20 20 20 60 
 
       In the study there were 20 male street children, 20 female 
street children and 20 officials from non-governmental 
organisations. 
 

Table 2. Skills Given To Street Children by non-
governmental organisations according to the officials (n=16) 

 
Type of Skill Number Percentage 
Literacy 15 93.75 
Agriculture 6 37.5 
Knitting 4 25 
Art and Craft 8 50 
Tailoring 8 50 
Beads Work 6 37.5 
Carpentry 8 50 
Computer skills 8 50 
Candle making 4 25 
Sporting Activities 16 100 
Entrepreneurial Skills 4 25 

 
       The table shows that 100% of the officials of non-
governmental organisations involved the children in some 
sporting activities. 93.75% regarded literacy to be an important 
skill to be given to the street children. 50% gave the street 
children skills in computer skills, tailoring and carpentry. Least 
of importance were skills in agriculture, art and craft, beads 
work, candle making and entrepreneurial skills. 
       The results show that the non-governmental organisations 
were utilizing the children’s interests in finding the skills to 
impart to the children. There is also a realisation that without 
literacy the future of the children would be very gleam. There is 
a trend to also monopolise on the direction that technology 
development is going as the children are also being given 
computer skills. Most of the children are on the street due to 
economic hardships so there was need to put strong emphasis on 
activities like entrepreneurial skills so that at least the children 
will be able to make money on their own. 
       On the question on whether there had been any children who 
had passed through their hands who had been successful in life 
there were a number of them. Non-governmental organization 
officials reported that some of the children whom they had 
counselled had succeeded in the following endeavors: 

• Drivers 
• Market stall holders 
• Independently selling juice cards 
• Rank marshals 
• Easy-Park officials 
• Combi assistants 
• Employed 

 
Table 3. Professions preferred by street children (n=40) 

 
Profession Number Percentage 
Teacher 4 10 
Driver 11 27.5 
Doctor 3 7.5 
Pastor 2 5 
Nurse 3 7.5 
Soccer Player 6 15 
Musician 3 7.5 
Office Worker 2 5 
Pilot 2 5 
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Radio D.J. 4 10 
Total 40 100 
  
       The table shows that the highest number of street children 
(27.5%) (11) preferred to be drivers in their future. The next 
preferred profession was that of being a soccer player which had 
15% (6). The next preferred professions were being a radio DJ 
and teacher which had 10% (4). The next preferred professions 
were being a doctor, nurse and musician which was preffered by 
7.5% (3). The least preferred professions by street children which 
had 5% (2) were being a Pastor, pilot and office worker. 
 

Table 4. APPROPRIATENESS OF THE SKILLS 
ACCCORDING TO OFFICIALS OF NON-

GOVERNMENTAL ORGANISATIONS (n=16) 
 

Appropriateness of skills Number Percentage 
Yes 16 100 
No 0 0 
Total 16 16 

 
       The table shows that 100% of the officials of non-
governmental organisations thought that the skills that they gave 
to street children were appropriate in meeting the challenges they 
were to face in the future. 
 

Table 5. Appropriateness of skills being given by non-
governmental organisations according to street children 

(n=40) 
 
Appropriateness of skills given 
by NGOS 

Number Percentage 

Yes 24 60 
No 6 15 
Undecided 10 25 
Total 40 100 
 
       The table shows that 60% (24) of the street children thought 
that the assistance they were getting from the non-governmental 
organisations would assist them in entering the professions that 
they wanted to do in the future. 15% (6) thought the assistance 
they were getting was not enough to assist them get into the 
professions that they preferred. 25% (10) were not sure whether 
the assistance they were getting would assist them in getting into 
the professions that they preferred. 
 
Table 6. Whether street children were being consulted on the 

type of skills that were imparted to them (n=40) 
 
Were you consulted on the type 
of skill to be taught? 

Number Percentage 

Yes 14 35 
No 26 65 
Total 40 100 
 
       The table shows that 35% (14) of the street children reported 
that they had been consulted on the type of skill they wanted to 
be trained in. 65% (26) of the street children reported that they 

were not consulted on the type of skill they wanted to be trained 
in. 
 

V. DISCUSSION 
       All the organisations involve the street children in some 
sporting activities and 15% the children look forward to careers 
in the sporting field. They involve them in sporting as a way of 
trying to entice them and keep them in their programmes. 
However officials of non-governmental organisations did not 
have any success story of a former street child in the sporting 
sector. There is need for the non-governmental organisations to 
involve some sports academy to train the street children who will 
have been identified to assist in training to become professional 
sports people. 
       The street children have not lost hope as they still think they 
can still enter professions that other children in normal school 
aim to become. Some of the children among the challenges they 
are likely to meet included finishing school. The non-
governmental organisations are addressing this need as 93.75% 
of the officials reported that they were imparting literacy skills to 
the street children. 
       The street children among the professions they prefer 
included being a teacher, pilot, doctor, nurse, radio disc jockey 
and driver. Among the professions that the street children 
preferred only that of a driver was reported among the success 
stories by officials of non-governmental organisations. Others 
had chosen other endevours like being market stall holders, 
airtime vendors, rank marshals, combi assistants or domestic 
employment. This means there could be a mismatch between 
what the street children prefer and what is actually available for 
them in the job market. Some of the professions that they 
preferred are simply beyond their reach thereby doubting 
whether the street children were actually realistic and knew what 
was expected from the professions like being doctors, nurses or 
pilot. 
       The non-governmental organisations are imparting skills that 
the street children can immediately put to use with very minimal 
capital injection and are relatively easy to market. These are 
skills in tailoring, knitting, beads work, candle making, art and 
craft and carpentry. They are trying to address the need for them 
to be able to create income as soon as possible as most them 
came to the street due to poverty. Studies by Gichuru (1993), 
Michaeleon,(2006) and Kanji, (1996) all point to poverty and 
limited home income being the main reasons that drive children 
to leave their homes to come to the streets. 
       All officials of the non-governmental organisations were 
satisfied with the appropriateness of the skills they were offering 
to the street children. However 60% of the street children were 
satisfied with the appropriateness of the skills that they were 
being offered and 15% thought the skills were not appropriate. 
There was difference in opinion between the non-governmental 
officials and the street children. The non-governmental thought 
they were giving the street children the right skills yet the street 
children were not satisfied. This calls for dialogue. What the 
officials think is good for the street children, the street children 
think otherwise. 
        On further probing they had indicated that they preferred 
skills that were not being offered by the non-governmental 
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organisations. 65% of the children reported that they were not 
consulted on the type of skills they preferred to be imparted on 
them. According to UNESCO (2000) there will be problems if 
the street children are not consulted in issues that have to do with 
their welfare. This could be the possible reason why they were 
not satisfied because the non-governmental organisation made 
them take what was there.  
 

VI. RECOMMENDATIONS 
(i) There is need for non-governmental organizations to 

involve other stakeholders like sports academies to 
equip street children with sporting skills so that 
they can also enter the sporting industry. They can 
appeal to them to consider having social 
responsibility and assist in equipping the street 
children with sporting skills or get involved in 
collaborative training. 

(ii) The productive skills given to street children by non-
governmental organisations should match the 
interest of each of the street children. 

(iii) The non-governmental organisations should increase the 
skills on offer so as to include those that are 
marketable. There is need to watch the current 
employment trends so that they include skills that 
are marketable at the present time and appeal to 
young people. 

(iv)  The non-governmental organiasations should involve 
the street children in entrepreneurial skills so that 
they are able sustain themselves in case they do not 
find employment. 

(v) There is need to consult the street children in the 
selection of the skills they prefer to be equipped 
with.  
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Abstract- Larvul  ngabal effectiveness in the resolution of the 
conflict in Southeast Maluku covers all aspects of customary law 
that became the foundation of the Kei grounded in social life as 
well as the basis for decision making by both individuals and 
groups in determining policy. All policies and decisions based on 
customary law larvul ngabal embodied in the seven fundamental 
ground rules that classification into three categories (Nev-nev, 
Hanilit, and Huwear Balwarin), each of which were translated 
into seven chapters, which form the basis of relationships and 
social order in Kei Southeast Maluku. Therefore, believed to be 
the tool of civilization in Kei by these traditional institutions can 
solve all the problems of society. For the Kei, larvul ngabal also 
has the strength and recognition of the validity and relative 
nature never changes. 
 
Index Terms- effectiveness, larvul ngabal, resolution of the 
conflict, 
 

I. INTRODUCTION 
onflict can be interpreted as a conflict of powers and 
interests between one group with another group in the 

process of the struggle for social resources (economic, political 
and socio-cultural) is relatively limited (Edi Suharto, 2002). 
According to Dubois and Miley (1992), the main source of 
conflict in society is social injustice, discrimination against the 
rights of individuals and groups, as well as the lack of respect for 
diversity. The study results and observations Bruner, Tan and 
Ismail (in Warnaen, 2002) also revealed that the two main 
sources of conflict between ethnic groups, namely competition in 
the field of economy and power struggles. 
       Social conflict, as has now become part of "routine and 
everyday" people of Indonesia. The intensity and distribution of 
the incidence of social conflict rose in line with the 
multiplication of social conflicts exhaled incident-reported 
through the news on social conflict in the media. The appearance 
of news about social conflict in the newspapers and television 
have made "socialization process" unwittingly have formed 
opinions about the difference to citizens in other places to 
emulate and imitate "the processes of solving problems through 
violence and violence" for similar problems encountered in each 
locality. 
       Initiate a discussion on the situation of horizontal conflicts 
that occur in Tual, Southeast Maluku, the author will start with 
the conflict in Ambon City on January 19, 1999, then the conflict 
spread to several other districts such as North Maluku, (now 
North Maluku), Central Maluku district, as well as Southeast 

Maluku District. Disputes and violence that started in Ambon, 
capital of Maluku province, began to spread to other parts of 
Maluku province, suggesting that mass riots can not be resolved 
by the government and the most important is also the 
responsibility of the riot prolonged is the indecision of the police 
and military. 
       Triggers of conflict in Southeast Maluku on March 30, 1999 
beginning of the deployment issues through leaflets laden racial 
issues (ethnicity, religion, race, inter-group) are also increasingly 
complex and SARA coincide with political nuances causing 
widespread. In on him political conflict, culture and religion, 
with a level of intensity and quality is likely to increase, has a 
long latent conflict oppressed and ultimately unavoidable 
becomes an open conflict (manifest), with the involvement of the 
community at large. Latent conflict which according to Simon 
Fisher is a conflict that is hidden and then lifted to the surface so 
it can be dealt with effectively (Fisher, 2000). 
       As stated by Fisher, the real conflict is not necessarily the 
case if there is no accompanying, and this is an accumulation of 
various interests that are not distributed or handled objectively 
both the interests of the political, social, cultural, and economic. 
Gaps is what can bring a conflict with different motives, such as 
the use of violent conflicts with the name of religion If the 
conflict in the name of religion, for the people of Southeast 
Maluku priority even in life customs and culture as compared to 
the adhesive rather than religion, but if religion is used as 
intersection will certainly lead to conflict. 
       Truth claims of certain religious who declared himself the 
truest cause conflict in Southeast Maluku had slammed into 
joints religious life has awakened long enough, the conflict has 
been tearing apart of a civilization and religious harmony. If the 
conflict in Ambon triggered by two young men who happened to 
different religions and beliefs, along with Muslims celebrating 
Eid 1419 H, has similarities with the type of conflict in Tual, 
Southeast Maluku. The conflict occurred in Tual two days after 
Muslims celebrate Eid al-Adha 1419 H two moments that have 
sacred values for Muslims certainly very influential and a 
negative impact on the survival of diversity that can cause 
emotions to commit acts of violence. 
       A border village in Tual and Taar is the village Wearhir 
precisely dated March 30, 1999 around 03.00 occurred early 
morning fire and scorched earth houses are in the Muslim 
population around the village by a group of people. Various 
versions say that the incident originated from a fight triggered by 
two groups of youths so that raises a conflict occurs sporadically. 
Though the local government, religious leaders and traditional 
leaders have taken the precaution to not spread the conflict in Kei 
Islands, Southeast Maluku. 
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       By looking at the context of the conflict of the same shape 
and style can be pointed out that the conspiracy formed with the 
label of religion used as a scapegoat for the benefit of those who 
are not responsible for destroying the religious communities in 
this area. Perception of some people who indicated that the 
conflict in Southeast Maluku is not a religious conflict, real 
opinion is look at other aspects, but assuming the author based on 
the reality that occurs at him in through the gates theological, 
making it very vulnerable to escalate the conflict, and it is not 
possible conflict under through the doors of culture and customs. 
Because it has a custom adhesive strength in public life Kei 
Southeast Maluku. few in number felt by the people of Southeast 
Maluku. 
 

II. RESEARCH METHODS 
       Research on Indigenous larvul ngabal is a qualitative study 
that categorized as interpretative descriptive study. To analyze 
the function and role of  larvul ngabal as a social reality that 
occurs based on the experiences of various parties recorded in the 
sources that exist. Data were obtained through interviews, 
observation, and literature study. Informants consisted of 
traditional leaders, religious leaders, community, government 
and young people know about the problems that a lot of this 
research as well as directly involved in conflict resolution. 
 

III. RESULTS AND DISCUSSION 
Ngabal Larvul Role In Conflict Resolution 
       The concept of leadership in society Kei called Kanas 
(authority / charisma). Magic value inherent in a king along with 
indigenous elders, when violated by someone, then the sanctions 
are acceptable not only to the guilty, but can only hit the entire 
people of a village or neighborhood. The development of the old 
beliefs that are always attached to himself a leader (king), then 
crystallized into customary values which form a conception of 
indigenous leadership. 
       According to indigenous peoples Kei is considered ideal 
leader must have three basic principles of Pancasila as leadership 
developed through P4 of leadership. The concept of "ti-mdir u 
umfar horan" (in front carrying a spear), which has a meaning 
that, a leader must be in front as a fighter. Fighters in the sense 
that a leader must fight for the fate of his people, he must be able 
to fight for the welfare and happiness of life of the people they 
lead. A leader who can not play this role, he is not even 
considered to be less successful in his leadership. 
       The role of kings in the Kei islands to the settlement of the 
conflict is a very valuable momentum to dialogue and encounters 
do not just formal and mechanistic, but also informally by using 
the values of local wisdom that are culturally touch the spirit of 
true brotherhood. 
       Pieter Elmas in the article entitled "Journey Finding Self 
Tracing Traces of Conflict and grounding reconciliation in 
Society Kei" states that "The entire population Kei now agreed 
on the application of customary law larvul ngabal as the supreme 
law of them without distinction of origin and religion 
respectively, They accept it as a recognized able to regulate the 
relationship of man with man, man's relationship with nature and 

the surrounding environment, and the relationship between man 
and the ruler of heaven and earth (Pieter Elmas, 2001). 
       Kei islands in Maluku Tenggara region known larvul ngabal 
applicable law in all regions of Kei. Currently larvul ngabal 
consists of three provisions of the law, namely nevnevyang 
consists of seven chapters provisions prohibiting thoughts, words 
and actions that hurt, harm, destroying and deadly human, 
hanilit, which consists of seven chapters and two rider on morals 
and hawaer batwirin, which consists of seven articles on the 
legal ownership of these being the only law before the rise of 
religious law and state are upheld by the expression (king) and 
SOA (at the head of village), whose authority is based on the 
completion severity of the case. The process itself originated 
from reports of people who feel that their rights are violated to 
traditional leaders, traditional leaders subsequently contact the 
parties litigant and decisive day of the trial. 
       In the case of immorality, women should only be checked by 
some elder women. In practice, larvul ngabal contains two 
sanctions, ie sanctions or legal material and legal delyoan 
kevhunin, a kind of karmic law. Sanction is what is believed to be 
accepted by those who deceive the court process, so that the 
material had escaped sanction. Kevhunin  sanctions This applies 
not only to the parties involved in the case, but also for all those 
who participated in the trial process. 
       As manifested by Karim Rahayaan that, the meaning of 
which is contained in seven chapters customary law larvul 
ngabal is an indication principled legalistic and should not be 
violated by anyone (this ntub fo this, itdid ntub fo it did) that is to 
say, for something that belongs to people another not be forced to 
have, and vice versa something that belongs to us should not 
arbitrarily take people, even if deliberately violated then of 
course violates sasorvit seven errors contained in ngabal larvul 
law. Therefore it was laid hawear as a sign of a halt to something 
disputes, in the sense that if something is found hawear in 
conflict with each other face to face, it must be stopped, because 
if not stopped it violated seven articles of law larvul ngabal. 
       By adhering to the customary law larvul ngabal that is based 
on the philosophy of obedient anmehe tilur, fuut anmehe ngifund 
natural sense, everyone Kei derived from the offspring and can 
be interpreted in the expression "ain ni ain" finally in a relatively 
short period of conflict can be resolved through the mechanism 
sdov (negotiations) to mark the end of the conflict between the 
religious community in the Kei islands. 
       Larvul ngabal is customary law in Southeast Maluku with 
the most complete formulation. The law consists of seven adage, 
each of which in detail contains sanctions and special 
restrictions. Kei respond to legal residents of this very seriously, 
and believes that the sentence contained is returned to 
persecution in the past. Most adults can quote the verse verbatim 
and likes to discuss various provisions contained therein. 
       From the various descriptions of the interview inspired 
writer in ancient times, it means that there is a law called the law 
of "Jungle" This law is known as the law is very hard, because 
any wrongdoing should be replaced with the deed. So it is often 
termed '' a tooth for a tooth '' for example, there are people who 
kill other people, the families of the people killed were to be 
killed one of the perpetrators of the crime, then on his way this 
law was replaced by the law larvul ngabal, one of the laws larvul 
ngabal the law is hawear balwirin. Hawear means SASI and 
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with this SASI proprietary rights must be upheld because every 
offense there is always a consequence to be borne. 
       Husen Alting found, customary law is not always 
synonymous with sanctions, because in certain communities, the 
sanctions is the last alternative when someone does not comply 
with the norms of life in society (Husen Alting, 2002). Therefore, 
according to the author of a vital element in indigenous 
communities is customary law can provide a sense of security 
and create order in social relationships. Sanctions are not always 
provided by an institution of authority or power, but some are 
paid by the public directly through restrictions on social 
interaction or interaction performed. It can be concluded that, 
customary law contains elements that make it up. Finally, the 
author believes that substantially customary law is the law that is 
always live and thrive in a society, which always keep abreast of 
the times, provide a guarantee for the public order, as well as 
capable of delivering justice. Customary law aimed at providing 
protection, creating peace, and order fair. 
       From the description of the various speakers were 
interviewed over the Kei islands describes the characteristics of 
the community will view their lives, which is reflected in the 
philosophy of horizontal resolution of conflicts that occurred. 
Dispute settlement patterns also relates to the nature, 
characteristics, and characteristics of island communities by 
promoting Kei larvul ngabal customary law as well as the 
completion of the guidelines covered by the spirit ain ain ni. 
Therefore, for Kei island communities, the conflict is a reality 
that has devastated the livelihood of community in the Kei 
islands. So that the process of completion was done quickly, so 
as not to drag on and undermine the order of values and views of 
community life in the Kei islands, it is based on a shared 
commitment among the kings, traditional leaders, religious 
leaders, as well as law enforcement officials to pursue 
mechanisms sdov or negotiations as an alternative to conflict 
resolution, with put hawear or SASI as a guarantee of the 
realization of peace in the Kei islands. 
       Justice philosophy that wants to be enforced in the 
settlement of disputes among indigenous peoples in the Kei 
islands are communal justice. Communal justice is justice where 
no one feels aggrieved by the decision of the chairman or 
traditional leaders in resolving the dispute. Justice is very 
important enforced as the joints of the livelihood of indigenous 
peoples. Customary law is applied in order to uphold public 
justice. The dignity of indigenous communities, is largely 
determined by the degree to which the values of communal 
justice is realized. The higher the value of communal justice, the 
stronger and glorious position of the customary law 
communities. 
       Tradition settlement of disputes in the indigenous people in 
the Kei islands tend to use 'traditional pattern' or in other terms 
often called the pattern of 'kinship'. This pattern is applied not 
only to civil disputes but also criminal. Settlement of disputes 
with the customary pattern, it does not mean there is not any 
compensation or penalties against violators of customary law. 
Penalty continues to be applied in the form of corporal 
punishment or compensation of property. The application of this 
penalty is very dependent on the type and severity of a dispute 
between the parties. Important to state here that, the essence of 
dispute resolution in the customary law in the Kei islands is to 

realize peace in a comprehensive sense. Peace is meant here not 
only to the party or the perpetrator and victim, but peace for 
society as a whole. Therefore, the approach used is a persuasive 
approach to resolving disputes using traditional language and 
religion, so that the awareness of the parties that there is no 
means to live in the world, in case of disputes and actions that 
harm others. 
 
Ngabal Larvul Role In Social Integration 
       When the volatile conflict in Southeast Maluku, when the 
authors were at the scene to follow closely regardless of religious 
backgrounds and beliefs among communities in conflict. The 
authors are members of the advocacy team Alhuiriah Southeast 
Maluku that conducted the survey in several villages Muslims 
and Christians in the Kei Kecil  and Kei Besar week after the 
conflict raging and even still heating up, on a trip that researchers 
obtain data emperis against what actually lies behind the conflict 
in Southeast Maluku so so quickly escalate almost the bulk of the 
Kei Islands. 
       Reconciliation that will be built not involve the grassroots 
(grass road). The process of mediation and negotiation were 
conducted focus more on the political elite as well as traditional 
leaders and religious communities whose credibility is doubtful, 
even did not have a mass base. In addition, the solution is haste 
that seemed very instant. Recognizing the inability of the 
government in the process of conflict resolution and peace in 
Southeast Maluku locomotive that is that most people perceive 
that should the government as a facilitator and consistently 
applying the rules and agreements on itself barn then be neutral 
to the masses. 
       In this view it can be analyzed that the government's role in 
conflict resolution in Southeast Maluku is not effectively is 
associated with the political process that is getting warmer in the 
end expiration office of Regent of Southeast Maluku where each 
political elite has been preparing to acquire an important position 
in this area, so that the effectiveness of the handling of the 
conflict is not properly handled. 
       In addition, public awareness Kei to return to live side by 
side with the family conflicting, shown when approaching holy 
month of Ramadan in November of 2000, carried in procession 
the people of the second meeting of brothers in conflict in which 
representatives of a group of Christians gathered in the village of 
Langgur then traveled to the city of Tual taken within 5 
kilometers were welcomed by Islamist groups. The second 
meeting of this group performed in front of the home of King 
Tual as was bleeding korbib custom (traditional house), the 
procession was marked by a circle-shaped stripe (boat) a type of 
small boat made of wood. 
       The meeting summed up the sense of brotherhood, 
compassion, and tears accompany their meetings. Both groups 
agreed and promised to forget the tragedy that happened to 
eliminate resentment, hurt, and start a new life and reach the 
ultimate future under the banner of  larvul ngabal as the 
foundation of indigenous peoples of Southeast Maluku. 
       Seeing the reality of conflict resolution that is done by 
people in Southeast Maluku were hatched by the King either Kei 
Kecil  and Kei Besar, indicating that traditional institutions have 
a role that is fundamental for society Kei Southeast Maluku, the 
form of settlement of this kind should be followed by people who 
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have attachment customs which are believed to exist. have a 
common language and the firmness of the community customs 
and culture. 
       From the perspective of conflict resolution, as is done by the 
customs system larvul ngabal, so an old tradition and length will 
still have durability (resilience), which is able to reconcile 
himself (reconcile itself) and which is capable of being so force 
conciliator (reconciliation power) for the other. all are this 
requires the ability, skill, patience and wisdom as well. Meaning 
implied in the completion of self-determination is the ability to 
self-determination. That is conflict resolution conducted by a 
sincere spirit of indigenous communities without any 
government interference. 
       That the settlement of the conflict initiated by traditional 
leaders with Larvul necessitates Ngabal as a local wisdom in the 
Kei Islands are not just negate conflict and build peace but at 
least show sincerity to keep the peace and be able to create 
commitments abuser to not return to conflict. Frame larvul 
ngabal customs and cultures in Southeast Maluku conflict 
prevention would be a filter as well as a Trash Building in 
maintaining peace building. 
       Traditional institution as an institution that is respected by 
the common law system larvul ngabal can act persuasively in 
upholding justice, it was agreed the revocation process SASI as a 
rejection of the election process regent and vice regent in 
Southeast Maluku. Because SASI sealing done in the area Lorlim 
(Patalima) then has the authority to revoke hawaear SASI is Raja 
Tual. Conflict resolution was carried by promoting indigenous 
philosophy embodied in customary larvul ngabal namely an 
mehe tilur obedient, fuut an mehe ngifir custom frame is what 
can unite the two warring groups. 
 

IV. CONCLUSION 
 

       Larvul Ngabal as custom systems monumental strength 
adhesive that is believed by the community Kei Southeast 
Maluku which is reflected in the seven chapters customary law. 
As a traditional system, larvul ngabal can resolve the conflict 

either social conflicts, as well as trash building for peace in 
Southeast Maluku. Larvul ngabal as an old tradition and have 
long durability, which is able to reconcile himself and is capable 
of being peacemakers strength for others. That the 
synchronization between the State Justice Institute with the 
traditional system of mutual support larvul ngabal the creation of 
the law enforcement process towards autonomy and 
globalization. 
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Abstract- The purpose of this study to assess and analyze the 
existence of the management of marine resources in the Kei 
islands, to examine and analyze the order of juridical and 
anthropological towards setting marine resource management in 
the Kei islands and to assess and analyze the social institutions of 
society to the management of marine resources in the  Kei 
islands between juridical and anthropological order, when 
correlated with cultural relations Kei islands community. The 
data collection process, which is done using several ways: 
interview studies, observational studies, literary studies 
(secondary data and primary data) and documentation study. The 
study found that: (1) the results of the assessment and analysis of 
the existence of the Management of Marine Resources in Kei 
Islands is based on the segmentation of the potential of the 
maritime field consisting of fields of fisheries and aquaculture, 
where the context of cultivation include the management of 
seaweed, sea cucumbers, trochus and several other fish species. 
(2) The paradigm of marine resource management organizations 
in Southeast Maluku between positive law and order 
arrangements customary law, a conflict between some of the 
rules and norms clash between customary law and positive law. 
(3) Analysis of social institutions of society to the concept of 
setting up and management of natural resources, based on the 
concept of civilization and culture progressivism to setting 
marine areas, according to the principles of customary rights sea 
consisting of principles derived from generation to generation; 
apply the principle of positive and not written; the principle of 
customary institutional existence; the principle of communal 
ownership; the principle of territorial borders and the division of 
marine customary rights to natural signs; norm ban, while the 
implementation of customary rights sea as a framework 
progressivism is the paradigm of positive law can be done by 
integrating the norms, culture, and values as well as the 
institutional customary rights sea as a basis progressive law in 
the form of regulations and statutory bodies of the region as well 
as enforce within the scope of regionalism. 
 
Index Terms- setting, management, marine resources 
 

I. INTRODUCTION 
egal Larvul Ngabal in regulating the management of marine 
resources in the Kei islands (review anthropology of law), a 

title that was appointed by general overview of the phenomenon 
of tradition or habit of coastal communities in the Kei Islands in 
using the sea as a means of exploiting and exploring marine 
resources, where the use of the sea, referred to has become a 

culture for generations in coastal community in the Kei Islands. 
Pre review of sociology in the maritime field against marine 
activities in Kei Islands, an activity that has been entrenched as a 
dynamic life of coastal communities that have existed since 
several centuries ago. Pre review of sociology in the maritime 
field to coastal activities in Kei Islands, an activity that has been 
entrenched as a dynamic life of coastal communities that have 
existed since several centuries ago, it can be seen from a review 
of historical society Kei, where civilization Kei island 
communities believed since the big boat coming from Bali 
sailing in the islands of the Kei Besar  and Kei Kecil, where Kei 
Kecil as the origin of Customary Law Larvul Ngabal began to be 
formed (Jamal Rumagorong, 2012). 
       In various records anthropology shows social life Kei, 
largely sourced from the sea (sea cucumber, seaweed, pearl and 
several types of fish) and it became a means of improving the 
living standards of the economy of coastal communities in Kei 
Islands, making sea transportation not only as a means liaison 
between the island but the orientation of the economy through 
marine resources is also a priority to make the ship as a means of 
activity over the sea. 
       Local communities have developed an understanding of the 
maritime ecological systems in which they live. Exploitation of 
the maritime environment as well as the utilization of maritime 
facilities and infrastructure are closely coordinated with the 
specific social law by humans based on empirical experience. 
Violations of the law will be sanctioned socially, at no sanction 
from the community or a religious nature. 
       With such an arrangement could be avoided over-
exploitation of marine resources, as well as the regulation of all 
activities on the sea, which includes shipping. The setting is 
based on empirical experience that fosters ecological wisdom 
maritime be the main pillar of local wisdom in setting humans 
and the environment. Open access nature of marine waters have a 
huge potential for conflict between local coastal communities 
(especially the traditional sailor) with modern society in the 
interaction of marine resource use. Modern society is meant here 
mariner community with modern facilities which usually come 
from the top economy (companies, shipping / fisheries), which 
have geographic boundaries very close to the coast in question. 
This clash originated from dualism between customary laws 
upheld by coastal communities with formal legal laws (national) 
referenced by modern fishermen. 
       Social behavior in relation to the utilization of marine 
resources comprise at least two dimensions.  The first dimension 
is always the case in traditional societies, where there is a high 
dependence on the natural environment changes. The second 
dimension usually occurs in modern society, due to the mastery 
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of knowledge and high technology has led that man is able to 
regulate and control the environmental conditions (Munsi 
Lampe, 2001). People in Southeast Maluku islands are at the 
pattern of this transition, the traditional ways that they run have 
to deal with the modern ways that begin to affect their lives 
system. 
       Apart from the cultural perspective and local knowledge, to 
the shipping activities in the community in Southeast Maluku, 
then the life of coastal communities with activity voyage, both as 
a means of exploiting marine resources, as well as a means of 
liaison between the islands, when seen from the sociological 
point of view, is essentially an act involves the interaction 
between someone with others, between a group of people with 
the other communities, as well as among a group of life (human) 
with another life (nature), in which these interactions when 
viewed from a review of sociological then essentially a series of 
legal actions, which calls for rules to be adhered together where 
laws or rules used as a counterweight in the order of social life, 
both among the public with each other, between society and 
nature and between the community and regulatory community 
itself (administration) through a set of rules or legislation 
applicable and is pleased with the living conditions of the 
community itself. 
       Correlation sociology of law, with regard to the issues raised 
showed that the habits of the people in Southeast Maluku on the 
utilization of marine resources, it is very different from the 
efforts of the government as policy maker regulating the 
procedures for the management of marine resources in the Kei 
Islands, both from the sea boundaries, setting fishing gear, vessel 
used, to the type of marine resources are explored, so it appears 
to look like government regulation of the activity of marine 
applies only to the interests of the government and private 
interests in a large scale, while the interests of the community 
that was based on custom rules, tend neglect, where people are 
bound and bent forcibly indirectly by government rules that are 
repressive, so in other words the situation allows the presence of 
legal dualism between laws governing the repressive, sourced 
from government rules and laws governing the sociologically 
based context local wisdom, so that if viewed objectively from 
the preliminary observations, the presence of legal dualism 
which enables the legal clash between the local and national laws 
on the location of the same exploitation. 
       Fundamental differences in setting the rules for the 
implementation of the management of marine resources in the 
Kei islands, (national and local), can be based on the paradigm of 
the idea of law itself, where the frame of national law based on 
the paradigm of positive law referred through approaches 
consensus, logical and textual methods of formulation of 
repressive norms, while the local legal framework based on the 
paradigm of traditional law referred through contextual 
approaches, values and traditions even ideology. 
       By him that, comparatively it is understood that the reality of 
managing natural resources if followed up by order of the local 
law, it would clash with national law, and vice versa, if the 
context of national law in force, there will be a dysfunction of the 
legal order locally will lead to distortion of local culture were 
pleased with the management of marine resources in the Kei 
Islands, it is thus to understand the contextual local law as a legal 
basis the management of marine resources, the existence of this 

paper, intended as a study and analysis of the system Settings 
management of marine Resources in the Kei Islands in Review 
Legal anthropology. 
 

II. MATERIALS AND METHODS 
Unit Analysis 
       This study reveals and illustrates the social dynamics of 
coastal communities that make a means of marine as a source of 
life in Southeast Maluku based sociological juridical approach 
qualitatively, and as usual, sociological juridical approach is 
applied to analyze paradigm law is based on a social fact of 
society, both derived from common law (larvul ngabal law) as 
well as positive law (legislation). This method has the steps that 
begins with selecting the problem in developing the research 
sites, collect data anthropology, sociology, and normative which 
have relevance to the community conditions and activities of 
marine communities Kei in Southeast Maluku, analyze the data 
in question, and give the interpretation of the data have been 
analyzed. 
 
Research Sites 
       Chosen city of Tual and Southeast Maluku regency, is the 
choice of geographical area of research in which a centralized 
geographic concentrated in the coastal areas of society Kei, 
regional productivity fishery resources marine Kei Islands, the 
central transaction of goods and services resources marine 
fisheries, shipbuilding traditional fishery and fishing ports, as 
well as some government agencies that have a relation to the 
scope of the study. 
 
Data collection technique 
       The process of data collection, which in this research is to 
use several ways : Study interviews, observation studies, Literacy 
Study (secondary data and primary data) and Study 
Documentation. 
 
Data analysis technique 
       Methods of data analysis in this study, intended after the data 
has been collected or obtained during research activities, will be 
analyzed descriptively. Analyzing the data is a form of business 
in getting an answer to the problems. The measures referred to in 
the data analysis method that classify data or data display, data 
reduction, interpretation and transcription of data. 
 

III. RESULTS AND DISCUSSION 
A. Conflict Paradigm In the Settings Marine Resources 
       Conflicts of norms between legislation on management of 
coastal and marine areas can occur because there is a mismatch 
of material or article between legislation, both the legal basis, the 
consistency of the use and formulation of understanding /terms, 
institutions and authorities, land designation, permit or sanction 
and conditions cover. Identification of conflict or disharmony 
norm or authority in the regulation of marine resources in the 
waters of Southeast Maluku can be seen in the legislation 
governing the limits of authority management of marine 
resources and the authority of licensing, which Juridical 
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regulation of the authorities to manage marine resources are 
managed by the government center while the authority of the 
management of marine resources in the area level I (province) 
limited in scope boundaries, and while in the second level 
(district /city) is not given the authority to manage the resources 
of the sea, this interpretation may be referred to the regulation 
division of authority between Central Government, Provincial 
Government and District Government / City as stipulated in 
Article 14 paragraph (6) and (7) of Law No. 23 of 2014 on 
Regional Government confirming the arrangements for the 
management of marine areas for the District Municipality, as 
well as Article 27 paragraph (3) and (4) of Law No. 23 of 2014 
on Regional Government which confirms the authority to 
manage Sea region province, namely, that the sea area as far as 
12 miles away is the authority of the Provincial Government, 
while the Government of the District Municipality was not given 
the authority to manage ocean resources. 
       Reality norm setting management of marine resources in the 
territorial waters of Southeast Maluku, when analyzed based 
approach to community culture Kei, it can be said that the 
instrument setting management of marine resources based 
legislation is deemed not in accordance with the form of 
sociological Kei, which has the characteristic of a society 
fishermen, the conflict would lead to a conflict of interest 
between central and local government, the provincial government 
with local government districts of the city and even between 
communities and government, where the potential for conflict is 
based on the consideration of usurpation of natural resources. In 
addition to conflicts of interest as described above collisions also 
occur on aspects of setting boundaries between the norms of 
positive law based on the Regulation of the Minister of Home 
Affairs Number 76 Year 2013 in conjunction with Regulation of 
the Minister of the Interior No. 1 Year 2006 on Guidelines of 
Region Emphasis in Annex Rule letter A on Technical 
Assertions Boundary Regions, Number 2 on the boundary area is 
in the Sea, figure 5) on measurement limits that determine 
measurements of sea areas both marine provinces and sea district 
of the city, based on straight baselines (straight baseline), and 
baselines of the usual (normal baseline) is deemed not 
appropriate and in line with the cultural communities of 
Southeast Maluku. 
       Accordingly, based on straight baselines (straight baseline), 
and baselines of the usual (normal baseline) is deemed 
detrimental to the area distinctively archipelago. In other words, 
the method of measurement to harm the region as a region of 
Southeast Maluku islands. So that the measurement model or the 
delimitation of the territorial sea of the principles of 
measurement prescribed by the Convention on Law of the Sea 
1982 (baseline, straight baselines, archipelagic baseline), if 
applied in the archipelago, it should apply the measurement 
model is based on the principle of measurement of the 
archipelago (archipelagic baseline ), this will greatly benefit the 
region are patterned and characteristic islands, both for 
measurement waters and waters provincial districts of the city, 
including the determination of the domestic waters. 
       Analysis of the juridical to the protection of indigenous 
peoples is based on the paradigm of positive law, can only be 
found in Article 33 paragraph (2) and (3) of the Act of 1945 on 
Branches Production & Natural Resources, Article 18b paragraph 

(1) and (2) of the Constitution OF THE 1945 on Indigenous and 
traditional rights, as well as the context of Article 18 and 19 of 
Act No. 6 of 2014 about village, as already mentioned above, but 
in fact the mechanism of protection of local communities is not 
elusive as in ministerial regulations and or local regulations 
governing the management of marine resources, protection of the 
interests of local communities are limited to the concept of not 
implementation, this reality can interpretable based reality setting 
marine resource management, where technically arrangements 
marine resource management organized by the Ministry of 
Maritime Affairs and Fisheries, and the Department of Fisheries 
Maluku province, this would interpret the lack of regulation in 
regional (local), and considered contrary to the form of society 
Kei as coastal communities that have arrangements marine 
resources of its own that is based on customary law Larvul 
Ngabal, where the context of the clash between law Larvul 
Ngabal based on the principles of customary rights sea with the 
legislation the government can be identified on the concept of 
ownership of marine resources, setting the boundaries of the 
territorial sea, institutional and management authority, 
methodology management, as well as the norms of sanctions 
applicable, it is understood that the setting of marine resources 
based paradigm government based on national interests in terms 
of increasing the state budget (APBN) sector through taxes or 
other revenues in the marine field, whereas if it is based on legal 
paradigm Larvul Ngabal actually comes from the orders of local 
people who maintained from generation to generation in a 
consensus objectively stand alone, bound in a unitary system, 
because the integrity of the institutions that later became 
sociological juridical principle, based on various aspects such as 
communal ownership, genealogical, norms, religion, and politics. 
 
B. The concept of Larvul Ngabal Against Setting and 
Management of Marine Resources 
1. Larvul Ngabal As Kei Public Institution 
       Thus Larvul Ngabal embodies the culture of Southeast 
Maluku people who rely on the public mind Kei are not the same 
as controlling the minds of western legal systems, the positive 
law or other legal systems. Soedarsono mentioned that traditional 
Indonesian legal system is different from other legal system in 
Indonesia such as the Roman legal system brought by the Dutch 
to Indonesia (west), the rule of law Hindi India, the Islamic legal 
system, and various other legal procedures. Differences in the 
legal system of indigenous Indonesia with the legal system of 
another very natural to happen, because the people of Indonesia 
as a supporter of culture has a view and philosophy of life of 
society, further Supomo, states that customary law is the 
embodiment and the legal sense of the real people (Abbas, 
Syahrizal, 2011), Van Dijk in Suhardi suggests that there are four 
(4) the nature of customary law, which is as follows : 
 
a. Customary law is not codified 
b. Customary law contains properties that are very 
traditional.  
       Traditional term connotes that the common law is derived 
from the legendary ancestor, found in the stories of parents. 
Therefore, customary law which is so highly regarded. Members 
of the public who dared break the rules will have an impact on 
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the magical sanctions, (curse), but this view has changed 
according to the alternation of day and generation. 
 
c. Customary law can be changed.  
       The changes are intended not like the turn of the regulations 
in terms of changes happen? Changes that occur by the influence 
of the events, the effect of life events successive state. The 
traditional authorities shall introduce these changes to residents 
in certain events. The changes occurred almost unnoticed in such 
a way, that van vellenhoven write that often people to think that 
the old rules still apply to the new circumstances. 
       Ngabal Larvul customary law as one of the natural systems 
that rely on the public mind Kei has the basic concepts, elements, 
parts, consistency, and completeness of all of which it is a unity 
that is strung. Van Vollenhoven, said construction of customary 
law in the form of job descriptions; form of customary law 
communities, private entities, government and justice, family 
law, marriage, inheritance, land, debts, offenses and sanctions 
system. Systematics and construction starts on the values and 
realities of society (Ngani, Nico, 2012). 
       Values and realities of society in the context of customary 
law Kei Larvul Ngabal have a view of life or lebensaachung, 
namely an objective view of the people in the community about 
what and how the world and life. From this arises the 
interpretation and assessment of everything that is faced daily. 
This view is the basis for the formulation of value or the rules 
that govern the behavior of individuals in the community as 
expressed in the materials customary law such Ngabal Larvul-
nev law, law and legal hanilit hawear. The legal views provide 
an assessment of all that in the encounter in life. The assessment 
contents assortment in outline judgment on the good, bad, 
important, not important, and so forth, so it will give birth to 
traditional values and ideals customs. In understanding the 
tradition of natural resource settings, the customary law 
community, it should be understood by philosophical dimension 
to the value of a system of customary law communities. 
Consideration philosophy which is based on a view of life 
becomes very important, because it can measure the level of 
fairness, expediency and legal certainty, which is felt by 
indigenous peoples, on the decisions taken. 
 
2. Larvul Ngabal As Progressive Setup Concepts and Marine 
Resources Management 
       In such a context, the implementation of customary law 
Larvul Ngabal evolving in the way society thinks concurrently 
with the development time can be referred to as a legal move, as 
stated by Satjipto Rahardjo about progressive law, that the law is 
for man, and not vice versa, rather say that the Law it's not just 
the building regulations, but also the building of ideas, culture, 
and ideals (al-Muhtar, Zain, 2012). Satjipto Raharjo stated that 
legal thinking needs to go back to the philosophical essence, 
which is legal for humans. With the philosophical, then man 
becomes decisive and orientation point of law. Legal duty to 
serve people, not vice versa. The law is not an institution that is 
separated from the human interest. Quality of law determined by 
its ability to serve human welfare. This causes progressive law 
embraces "ideology": the Law of the pro-justice and law Pro-
people (al-Muhtar, Zain, 2014). 

       Culturally, Maluku as one of the cultural values of local 
wisdom that is maintained and sustained in the regulation of 
natural resources, including oceans. In line with the concept of 
Sea Land Rights based Larvul Ngabal legal order, which form 
the basis of the arrangement and progressive concepts or 
management of marine resources in the waters of Southeast 
Maluku, can be described philosophically as follows: 
 
a. Retrieved hereditary principle; 
       In the description of the principle of acquired hereditary 
understood as an ontological basis as a form of customary norms 
that prevail in managing marine resources and is based on the 
rights acquired by generations (genealogical) with a form of 
communal ownership (Dominikus Rato, 2009). 
 
b. Positive Applies principles and not written; 
       SASI unwritten principle of law has become part of the way 
of life of the Moluccas. When produce cloves, nutmeg, coconut 
start flowering or harvest of the sea began to emerge, the 
government of the country / Ohoi with all the devices feel the 
need to protect the results of land and sea is to announce the 
implementation of the SASI that is not taken up by the time the 
results can be harvested up to the quality of the results of the 
earth and the sea, so that it can economically productive 
(Nendissa H. Reny, 2010). This tradition is in addition intended 
to preserve the natural environment, as well as the form or 
manner of the Moluccas in maintaining the productivity of 
agricultural products and other marine. SASI also the protection 
measures for the continuation of the economy and the ecosystem 
of living things in the sea and on land can take place fairly, so 
that damage to the environment will not occur or is reduced, and 
setting the SASI is called SASI Land and Sea, the law SASI 
regulating management sea and land resources follows 
preservation and maintenance of the environment, while setting 
public relations called SASI country (Nendissa H. Reny, 2010). 
 
c. The existence of Institutional Indigenous principle; 
       Principles of Institutional Indigenous existence and authority 
demonstrated the ability to manage objects Sea Land Rights. 
With that capability also shows that it is the authority of the 
traditional communion against other indigenous fellowship. The 
ability to manage the wealth contained Land Rights Sea region 
can have an impact on the recognition of other indigenous 
fellowship will exclusivity owned, so it will respect each other. 
The authority of the mastery of the marine resources in the area 
of Sea Land Rights carried out according to customary 
institutions. 
       In addition, Maluku know Kewang as a traditional institution 
that plays a role regulating resource management in nature, both 
at sea and on land, in this case the institutional Kewang into the 
back of the main priorities successful implementation of resource 
management in the wild in the country, because of the 
institutional Kewang given authority to organize, supervise and 
utilize natural resources as well as act as law enforcement is 
based on custom rules within the community. Therefore Kewang 
agency mission is to manage natural resources with the principles 
of the relationship between the human norm with its 
environment, its presence is seen as a control function to regulate 
the management of natural resources (Indrawasih, Ratna, 2000). 
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d. Characteristically Communal ownership principle; 
       Characteristically Communal ownership principle is defined 
as belonging to the object of customary rights. Communal 
ownership is defined as a shared ownership, causing the right and 
duty to manage, maintain and preserve it together as a form of 
existence of indigenous fellowship. In the context of ownership, 
resource and marine areas considered to be owned collectively, 
not individually, so that SASI is a form of management that is 
done on the instrument community region to communal 
ownership. 
       These principles are also delivered by Hardin in 1968 with 
an article titled common property (public property), where 
Hardin insists on natural resources is not an object of ownership 
can be defined as an object that does not belong to anybody (free 
for all) and tend to be managed by over-exploitation. This is due 
to the natural resources that no ownership (Hardin, G, 1968). 
Further  explained that the condition of the individual may give 
rise to the motivation to optimize the benefits themselves without 
considering the adverse impacts that will arise for humans and 
the environment. However, this principle different from the 
principle of the management of marine resources by traditional 
communities with Sea Land Rights that have indigenous 
detainees as an instrument in marine resource management 
settings. 
 
e. Principle Boundaries With Natural Signs 
       In general, coastal communities in Maluku recognizes the 
region (sea and land) as a unified land together. It is, as 
mentioned by Soselissa that the Garogos and Kei assume that the 
sea is part of the mainland (Soselissa, Hermin, 1999). An area / 
region of the country is composed of land and sea as an extension 
of the ground up at certain distances from shore based on 
concepts or specific folklore (genealogis). The boundaries of the 
sea is from the coast towards the sea. This limit is restricted from 
imaginary lines expanded / extended from the boundaries on land 
and sometimes marked with the signs of nature, such as small 
bays, large rocks or reef , the tip of the promontory, island- as 
well as certain islands in the ocean depths. Determination of the 
natural boundaries of the marine region determines ownership of 
a certain communal society. 
       Thus, the description of the six points of interpretation of the 
legal position of indigenous larvul ngabal in the context of the 
customary rights of the sea to the management of marine 
resources in Southeast Maluku gave birth to a draft regulation 
that serve as the source institution management arrangements 
marine resources based locally genus, it is envisaged based on 
the principle of ecology Characteristics communities living and 
culture of society which, according to custom order larvul 
ngabal. 
       As in the context of management (management) in addition 
based on an arrangement with a local law, the management of 
marine resources can be approximated by two approaches, 
community-based approach, in which the management of marine 
resources based society (PSKBM) can be defined as a process of 
empowerment, responsibility, and opportunity to the community 
to manage its own resources by first defining the needs, desires, 
goals and aspirations. This PSPBM also involves giving 
responsibility to the community so that they can make decisions 
that ultimately determine and influence on their welfare, it must 

be accommodated on marine resources management 
arrangements based on local wisdom paradigm context. 
       But in the context of the society in this definition is limited 
to people who gathered in Ohoi community, this is because that 
quantity Ohoi society on a level that only between 500-1500 
families per Ohoi analyzed essentially the people who live in 
coastal areas and considers the sea as part important of his life, to 
him that the existence of these communities is not confined to 
exploit marine resources, but also to maintain and organize so 
that these marine resources remain sustainable, it is reflected in 
the rules in the context of lavul ngabal SASI. This approach 
became one of the approaches mainstay in managing a wide 
range of potential and resource conflicts that exist in coastal 
areas, because of the authority of the management of marine 
resources, will be segmented by characteristic of the 
environment, boundaries and ownership of resources, causing 
clarity in making authority and responsibility for the 
management of marine resources. 
       Progressive management of marine resources in the 
Moluccas southeast based on the condition of the community 
who has experienced the evolution of ethnic communities into 
the realm of organic society, to show the existence of 
enforceability of law in the regulation of marine resources, on the 
other hand people Kei organic is derived from the order of 
culture, society Kei mechanical , the patterns of these changes 
are based solely on economic considerations, where prosperity is 
more effectively measured by the paradigm of organic society 
and the context of organic question is a community who switched 
professions from fishing communities towards community 
service workers, government employees, private employees and 
the company, and in particular orientation of greatest interest is 
in the area of the Civil Service, it is then indirectly reflects the 
culture clash and clash of institutions between the institutions of 
society based on the legal context larvul ngabal and positive law, 
which on the one hand society Kei dominated by the structure of 
an organic society (government) which has a cultural background 
based on the order of customs, but is bound by the interests of the 
government, and the two can not be separated from one another, 
even attachment to social institutions which are dominated 
community settings based on the paradigm of positive law, 
according to the order of legislation in force. 
       By him that, based on the study of juridical regulation of 
marine resources in Southeast Maluku, it is understood that the 
centralized issue management of marine resources, are conflict 
and disharmony norms derived from legislation and legal 
material formulation of local regulations are more likely to be 
hierarchical , wherein the formulation of local regulations tend to 
follow the formula above legal norms. By him that as a 
conceptual framework progressive thinking to the management 
of marine resources in the Kei Islands, based on the freedom of 
legal actors in determining the law itself intuition, man as the 
foundation stone of legal certainty, not as a servant of the law 
itself. Applications written law which is a series of positive law 
concept which calls for the position of legislation as a measure of 
legal certainty is seen is not in line with the concept of 
community culture Kei bound in custom rules larvul ngabal. 
       In answer to the problem paradigm clash of setting of marine 
resources in the region of Southeast Maluku, between positive 
law with customary law, it should be the interpretation of the 
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norms of the arrangement marine can not be interpreted within 
the scope of the norms of positive alone (positivism), but it must 
be interpreted to accommodate charges progressive law that its 
entry into force in their entirety based on the principles Sea Land 
Rights, which is then legislated in the national legal system 
within the scope of regionalism. 
       Aspects of internalizing the concept of progressive law into 
the national legal system is understood as a form of framework 
"positivism progressive" which imposed a progressive law in the 
realm of positive law, though the paradigm Sajipto Rahardjo 
about progressive law that was born as a result of dissatisfaction 
with the validity of positive law so that he tends to polarize even 
give bulkhead between progressive law and positive law, but 
with paradigm is motivated by the deviation values sociological 
and cultural values in an indigenous detainees, it is at the 
centralized legal debate between the positive and progressive 
law. 
       By him that as a conceptual framework of progressive 
thought needs to be directed in a contemporary context, where 
the progressive-based marine regulatory issues in the national 
legal order to be accommodated based on cultural values in the 
order of Sea Land Rights as Retrieved hereditary principle; 
Positive Applies principles and not written; The existence of 
Institutional Indigenous principle; Characteristically Communal 
ownership principle; Principles of Boundary and Marine 
Division of Land Rights to Natural Signs; Norma  transformed 
into domestic laws, regulations along the cognate region 
(genealogical) and regulations at the provincial level to 
accommodate allied regulations in the form of regional 
regulations, which formulations establishment and 
implementation of these regulations is based on the concept of 
authority that comes from the Law (attribution) and delegation of 
authority (delegation). 
       Thus the context of the progressive concept of the 
arrangement marine in the Moluccas, which is intended in this 
paper is interpreted as an expansion order authority Land Rights 
Sea within the scope of the country/Ohoi with a distance of 4 
nautical miles, the scope of the region allied with a distance of 8 
miles and the scope of the provinces a distance of 12 miles, 
where each point of the baseline or baseline measurements 
carried out by the method of archipelagic baseline (straight line 
archipelago), given the Maluku is an archipelago geographically 
has a genealogical relationship between the island the one with 
the other islands. In other words, the government at the district 
level, the district cities and provinces in regulating and managing 
marine resources Maluku, no longer based on laws  (repressive), 
but the scale of regionalism, the base regulation and management 
of marine resources should be based on the principle It Sea 
customary (bottom up responsiveness). 
       Context progressive of the arrangement and management of 
marine areas based on communal land of the Sea in the internal 
legal system can be mapped in three regions, wherein the first 
region is the region of the country with the order system is 
customary as the basic framework of regulation of marine, the 
second area is the communal area or region allied in aspects of 
genealogical and anthropological district level or at the district 
level which establishment is deliberative in the region or district 
on a few countries that have the same interests, so it will be 
formed institution Kewang that authorities regulate marine areas 

with boundaries broader than the territorial waters of the country 
and object settings which is different from the setting in the 
territorial waters of the country, while the third region is the 
province where the setting on the sea area at the provincial level 
was expanded based on the interests of local scale, so the 
establishment of Kewang provincial level is the accumulation of 
personal level of countries parent or district or districts with 
jurisdiction extended over authority Kewang country and 
Kewang or district or city, it is interpreted as Kewang an 
institution that acts as a regulator or natural resource managers, 
both at sea and on land, institutional Kewang as imposed on the 
people of Maluku, also present in other coastal communities such 
as mustard Punggawa Traditional System in South Sulawesi, 
Marine commander in Aceh, Society in West Java and others. 
Interpretation institution Kewang can also be interpreted in the 
system of formal government as Port Administrator, Department 
of Fisheries and Marine Affairs, the Department of 
Transportation, Water Police and Maritime Security 
Coordinating Board, but against governmental bodies are in 
terms Kewang is an institution that is integrated into a unity of 
command and unity institutional 
       Internalization of institutional arrangements Kewang in the 
national legal system for setting marine in Maluku, based on the 
paradigm of sociological empirical, sociologically society Kei 
has the traditions and values that are pleasing to the Land Rights 
of the Sea, as already mentioned above, the context of the 
customary rights of the sea is customary law framework that 
integrates as a unified system so that the society can not be 
removed enforceability separated between the community and 
the legal system itself. Although empirically, the development of 
the implementation of the norms of customary rights sea are 
thought to have undergone a transformation from classic models 
into modern models, where most of the instrument of sanctions 
under customary law (SASI) is no longer to establish the legal 
entity or physical, but replaced with fines and a penalty is seen as 
a practical punitive sanctions. 
       By him that, as a framework protective of the enforceability 
of Land Rights Sea as a whole, both at the state, district, city 
district to the provincial level, and based on the normative 
framework implementation of progressive law on the regulation 
of marine areas based on customary rights sea, can the positive 
within the framework of national legislation within the scope of 
regionalism, in other words, the problem setting, can be 
formulated in the form of regulations in the area of the municipal 
district and provincial level as the implementing regulations. It 
should be understood from the standpoint of objectivity 
jurisdiction, where the rule of law that applies nationally is a 
system of positive law, so that progressive law as a whole must 
be drafted within the framework of positive law, so that 
consideration of the interpretation of analytical jurisprudence to 
conflict norm regulatory authority ocean as mentioned above can 
be solved by legal concept in the paradigm of "Progressive 
Contemporary" is understood as the integrity of the system of 
customary law in the internal legal system, in which the internal 
legal system is viewed as a legal system which was born of the 
cultural values of the traditional order of a society and its entry is 
a partial positive on the region genealogically have the same 
culture as the bond Southeast Maluku with Indigenous unity 
Larvul Ngabal, where the enforceability of genealogically 
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regional context can be understood as a cultural sovereignty as 
applicable in the system of state sovereignty in the territory of 
the Republic of Indonesia.. 
 

IV. CONCLUSION 
 

Based on the results of empirical research, the System Settings 
Marine Resources Management in Southeast Maluku, it can be 
concluded as follows : 

1. The results of the assessment and analysis of the 
existence of the Marine Resources Management in the 
Kei Islands is based on the segmentation of the potential 
of the maritime field consisting of fields of fisheries and 
aquaculture, in which context includes the management 
of seaweed cultivation, sea cucumbers, trochus and 
several other fish species. 

2.  The paradigm of marine resource management 
organizations in Southeast Maluku between positive law 
and order arrangements customary law, a conflict 
between some regulation norms and clashes between 
customary law and positive law. 

3. Analysis of social institutions of society to the concept 
of setting up and management of natural resources, 
based on the concept of civilization and culture 
progressivism against setting sea territory, according to 
the principle of Sea Land Rights consisting of acquired 
hereditary principle; Positive Applies principles and not 
written; The existence of Institutional Indigenous 
principle; Characteristically Communal ownership 
principle; Principles of Boundary and Marine Division 
of Land Rights to Natural Signs; Norma ban, while the 
implementation of customary rights sea as a framework 
progressivism is the paradigm of positive law can be 
done by integrating the norms, culture, and values as 
well as overhauls of customary rights sea as a basis 
progressive law in the form of regulations and statutory 
bodies of the region as well as enforce within the scope 
of regionalism. 
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Abstract- This article discusses the existence of traditional 
institutions Saniri country continues to be Reproduced by 
indigenous groups in the State Tulehu in Central Maluku. State 
Saniri role as institutions of Deliberation issues concerning the 
interests of the country that Gave the wisdom and the rules that 
govern society in everyday life, Including the setting of social 
resources and natural resources. This research is qualitative 
techniques of data collection literature study, observation of 
activities that are the focus of research and interviews with the 
informants regarding the data required in this study. The results 
Showed that domestic Saniri as traditional institutions 
Reproduced by groups with a status quo power Certain clans 
within the structure of a particular society. Traditional 
institutions is also supported by Law No. 32 of 2004 and the 
Regulation on Foreign Maluku As Indigenous People Unity 
government. Yet in existence in the region, the country got a 
rejection Saniri institutions (resistance) of certain groups as their 
medium of political contestation in local dynamics. 
 
Index Terms- Institute for Indigenous Affairs Saniri, Legitimacy, 
Resistance 
 

I. INTRODUCTION 
ndigenous communities in Maluku are people who still adhere 
to customs strong. One form of customs visible to the 

existence of traditional institutions Saniri country. As social 
beings in the frame of indigenous peoples' cultural, social 
institutions in the form of traditional values in the local culture 
have an emotional relationship with one another. This 
relationship when associated with Saniri State as a valuable 
traditional institutions of social, economic, cultural and religious 
upheld and respected by the community, will be seen in the life 
of the community value of togetherness and sovereignty. 
       Ambonese interpret customary in two senses. Indigenous 
interpreted as dealing with local religious heritage, particularly in 
the attitudes and habits related to the beliefs of the ancestral 
spirits and supernatural forces associated with the place and the 
specific objects. Indigenous governance could also mean the 
habit of life that has been passed down from ancestors. 
       Function in the context of structural-functional is the link 
between social structures and institutions that provide guidelines 
for various functions in society. Although the term function is 
still questionable with regard to the use of the term, such as 
functional problems. But in general, adherents of functional 

structural deciphering function as a social duty that is an activity 
that must be carried out with a certain degree of accuracy, when 
there is a social grouping and maintaining group membership. 
Therefore, the structure is more stable communities and countries 
allied ethnic language, because social life amongst them became 
integrated in a strong togetherness, with durability that gives a 
life expectancy that is enough. In the traditional view, the 
condition of this kind of community, making the values, norms 
and beliefs into social capital, as a prevailing social system as a 
whole. Whenever conflict with cultural values that have been a 
tradition for generations, it will have an impact on the traditional 
form of religious rituals and magical. 
       Customs agency, Saniri State (LMD in the New Order) 
consisting of domestic government (head of state), traditional 
elders and religious country, or they are selected and appointed 
according to the custom as representatives of the people who 
represent his “soa” respectively. This traditional institution 
consisting of approximately eleven, depending on the size of the 
country or village. State Saniri role as institutions of deliberation 
issues concerning the interests of the country, providing lines of 
policy and issue regulations. Effendy (1981) sees the task 
performed Saniri the country has a major influence on the 
existence and survival of the people's welfare, “soa” head in it, in 
addition to representing rumatau in each “soa”, “soa” head also 
took turns to represent the country government for one month. 
In the dynamic development of the country as an organization 
Saniri local (indigenous), have their own mechanism to build a 
democratic society. Although local democracy faces serious 
problems, namely the leadership pattern hirakhis the pattern of 
relationship brought about a patron client, but local communities, 
on the one hand, they set aside a number of democratic values 
such as solidarity, and on the other hand the local community is 
an arena vital and intentional to implant, not just the habits and 
skills of citizen participation, also values deeper than a political 
culture such as tolerance moderation and willingness to 
compromise on an appreciation of the opposite point of view. 
Saniri existence of the country as traditional institutions have a 
strategic role in efforts to maintain and preserve the values of 
ethics, morality is a cultural habits and the rule of law in society. 
Although the influence of the village administration remained at 
the level of local communities, but traditional values are 
maintained and used in the social system. 
       In an effort to revitalize the cultural values of the area as 
well as the elaboration of Law Number 32 Year 2004 on 
Regional Government, then in 2004 was drafted legislation on 
the State as the Unity of Indigenous People in government 

I 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 1, January 2016      532 
ISSN 2250-3153   

www.ijsrp.org 

territory Maluku province with the aim to serve as social capital 
can utilized for regional development based on local potential. 
This regulation has been applied in 2005. With the enactment of 
Regional Regulation No. 14 Year 2005 concerning returning the 
country as a customary law community unit in the government 
area of Maluku (Maluku Provincial sheet 2005 No. 14), then the 
current government has had a Maluku province specific 
characteristics because of the implementation of the system of 
government has been restored according to the customs and 
customary law. 
 

II. RESEARCH METHODS 
       This study used a qualitative approach, a research procedure 
that produces the data in the form of speech or writing and 
observable behavior of people (subject) itself. The qualitative 
research here is used to explore and explanations informant 
understanding of various aspects of social related to identity 
politics. 
       The selected cases related to the research topic, namely the 
existence of public institutions in the community Saniri State 
Tulehu by drawing the structure that legitimizes the existence 
and resistance to Saniri institutions of the country. All these 
cases framed in a frame that occur in people's daily arena Tulehu 
State and government policies. Thus, the purpose of using this 
approach is to provide a specific pattern of caste identity and the 
relation between caste is a unity in the mode of practice in the 
local political arena. 
       Data descriptive qualitative research means that the data 
reported in the form of words (particularly the words of 
participants) or pictures rather than in numeric form (Cresswell 
2003). The researcher is the main instrument in data collection. It 
is intended to obtain an attempt to establish the truth of the 
information through interaction with informants, while 
maintaining an attitude as neutral as possible so that the level of 
subjectivity can be reduced to a minimum. As usual qualitative 
research researcher subjectivity factor is very influential, so in 
this study. Refraction research is very likely to occur, to the 
investigators make every effort to minimize refraction by trying 
to be positive and constructive introspection and re-reflection at 
every stage of research done to prevent refraction values and 
interests, to a minimum. 
       Data collected by hermeunetik and the dialectic method 
which is focused on the construction, reconstruction and 
elaboration of a social process. Hermeunetik method is done by 
identifying the truth or construction of the opinions of individual 
persons, whereas the dialectic method tries to compare and 
crossed the opinion of individuals obtained through hermeunetik 
method to obtain a consensus of truth mutually agreed. Thus, the 
end result of an opinion of the truth is a combination that is 
reflective, subjective and specific about certain things. 
       Primary data collection was done by using observation and 
in-depth interviews directly on the subject of research. To 
support the validity of the data collected, has also been 
conducted library research, particularly on the results of previous 
studies and other related documents. Data derived from in-depth 
interviews, and observations that have been edited and 
transcribed then analyzed qualitative. Qualitative analysis aims to 
analyze the ongoing process of a social phenomenon in the 

community and obtain a complete picture of the process and 
analyze the meaning is behind the information, data and process 
it's a social phenomenon. Analyzing the course of a social 
phenomenon is revealing all ethical processes that exist within a 
social phenomenon and described the incident as it is a social 
process that is composed of a systematic knowledge about social 
processes, social realities, and all the attributes of the social 
phenomena. Analyzing the meaning is behind the information, 
data and social processes of a social phenomenon is intended as a 
revealing event EMIC and meaningfulness of social phenomena 
that in view of the object-subject of social research that revealed 
a picture of EMIC to a social event that is actually of social 
phenomena that appear (Bungin 2007). 
 

III. RESULTS AND DISCUSSION 
Existence of State Institutional Saniri 
       Saniri existence of the country includes the structure and 
function of the State Saniri in Tulehu from regime to regime 
indigenous autonomy. The term Saniri  with the term Bahasa 
Seram (ina ama) for traditional councils who formerly sat in a 
government. Ajawaila (2000) states that the country is an alliance 
of indigenous peoples based on the territorial-geneologis (origin 
of a person can be seen from her last name; patriarchy). 
Responding to this concept, Ajawaila say that the State is an 
institution Saniri deliberation in which people gather custom 
device that sets the rules of customary and religious and decide 
cases that relate to issues of social customs and culture. 
       The system of government in Central Maluku first, always 
associated with the symbols Nunusaku, then certainly the 
meaning of the symbolism Saniri also, patterned on the system 
found in Nunusaku, a mountain in the old tales in Nunusaku the 
west (rear Piru today) became the center of the source of three 
rivers, which then empties into the eastern area of Tala (Tala 
river), the area Eti (Eti river) and onwards to the northern 
regions; Sapalewa (river Sapalewa).  
       Mount Nunusaku traditionally, by the indigenous peoples in 
the river about three rods (children and grandchildren), sees it as 
the beginning, and that alembagkhir, and the source and purpose 
of life. First three rivers area, has a separate institution called 
"Saniri Council". There are interesting from Saniri meaning first, 
that then who heads Saniri itself is related to worldly affairs 
(civil). While the heads Mauweng deal with matters relating to 
religion (ritual). However, they also have a large institution, 
which considers issues that affect the welfare of society in each 
river. The three officers who led the traditional institution called 
"Latu Inama". The institute is in its development challenges by 
colonization at the time. It means that in the development of 
lieutenant and mauweng has practically extinct as far as its 
functional meaning, even so the post of lieutenant and mauweng, 
which is now commonly called the traditional leader is still found 
in many lands, but the function is left seems to be merely 
ceremonial eg inauguration ceremony of King and stuff -it 
associated with other ceremonies in the country, because the core 
of all “Latu Inama” of the highest council in safe first, at the 
level of the country now is the Institute of Foreign Saniri 
consisting of the King and his aides. This institution is a small 
group, usually consisting of approximately eight people or more, 
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depending on how to interpret the wisdom of each country Saniri 
institution itself. 
       Based on the General Rules of State Saniri Board Decision 
22 of 2003 that the Board of State Saniri Tulehu is the 
representative body in the State clans Tulehu as representatives 
of the people Tulehu. Traditional institutions Saniri split into 
two, the first traditional institutions Saniri the scope discusses the 
customary Saniri each Rumatau, while the second is, the Agency 
Saniri State, this is a merger between some of the figures of the 
intellectual who is still a representation of each rumahtau. 
Membership Saniri Tulehu country amounted to 11 based on the 
representation of 11 soa/eye rumahtau descent in the country 
with membership in accordance with applicable local regulations. 
Tenure of land Saniri Tulehu defined by domestic legislation in 
accordance with the laws and customs there Tulehu State. 
       Based on the level of community kinship of each matarumah 
/ rumahtau in Tulehu society can be classified based on territorial 
alliance geneologis consisting of eight soa (region). In the 
hierarchy of community institutions Tulehu shape institutional 
system with the device / state apparatus consisting of a king / 
Starch, Head-Chief Soa Soa, Imam, Modim, Khatib, Kewang and 
Landlord with the duties and authority of each. 
 
UU no. 32 2004 As the Sustainer of State Saniri 
       In essence, the enactment of Law No. 32 of 2004 is in the 
order wanted to rehabilitate the position and role of the so-called 
village. The idea wants to reinstate the village or the so-called 
other names, apart from the levels of government. It is 
recognized in the national administration system, the unity of the 
local communities have the right to be respected origin and local 
customs. Directly enactment of Law No. 32 of 2004 wanted to 
restore democracy at the lowest level, where the basic elements 
of democracy such as the BPN in the village that serves as the 
parliament. 
       Law - Law on local autonomy (Law No. 32 of 2004), which 
now appears to provide broad opportunity for the regions to 
organize themselves.  Autonomy of this law is quite strategic. It 
means that there is a kind of space for customs occupy the 
position back. There are two important points with underlined in 
this Act. First, the village or the land is no longer controlled the 
center. Second, the division of power in the village / country. If 
the first (Law No. 5/199) all the decisions in the hands of the 
head of the village, then the existence of Act No. 32 of 2004, Jo 
Act No. 6, 2014, in addition to about the village, is indicated for 
the return of derivative positions as clan power in domestic 
terminology. In this context there is one entity that controls the 
performance of village officials/country namely the State 
Consultative Board (BPN). The presence of these bodies is also 
important to Saniri Agency State in which these two bodies in 
the application, revive the village / country and give freedom to 
organize his administration, in so far as such rules are not 
incompatible with local customs rules in the form of norms and 
sanctions. In the meantime, AT Tulehu State officials explained : 
"In the determination of domestic regulation, when there are 
experienced in submitting the draft additions or alterations, then 
the design gets together inputs from government own country or 
of Saniri country." 
       State Consultative Body (BPN) as the village representative 
body that is formal, is actually a manifestation of the experience 

of the old village. In its role as the representative body of the 
people, the State Consultative Body is expected to be able to 
fulfill the meaning of the identity of the village personality. 
Formerly the meaning of personal identity village usually 
manifested through village consultation meetings (one form of 
consultation of the people), which takes the form of 
parliamentary democracy. This is usually done in the village 
(local), where interaction and communication can take place 
intensively and advance shared governance. So it appears then, 
what is called sharing (sharing of meaning) in many ways. 
       As a customs agency, Saniri country has in common with the 
Act No: 32 of 2004, which are both on one side beside the seat 
and restore the position of the country as a power regions of 
indigenous peoples, including customs. While on the other hand 
wants to restore the position and status of the institution which 
was originally inclined centralized and individualized to the 
culture inherited from generation to generation by indigenous 
peoples in an egalitarian manner, at the community level. 
Therefore, with the enactment of Law No. 32 in 2004, with such 
local institutions Saniri Agency State becomes an essential 
element for community groups. Where the existence of the two 
bore patterns of togetherness, mutual need. This context implies 
in which there are interactions that give birth to values, norms 
and rules in society. 
       In order to reframe local autonomy, the local government of 
indigenous peoples, in this case the traditional institutions can 
explore and optimize the existing social capital and developed in 
the community that is a set of values, rules and norms, people 
have access to the management of social capital, which is done in 
order institutional strengthening of indigenous, social, economic 
and political. At her course towards an autonomous community, 
capable of taking policy on the ground and is not dependent on 
the upper level policy instruments. Similarly, the local base 
should also be strengthened with the ethical political system 
(political norms) that underlies the entire process of policy 
making and implementation. Where the political system is based 
on the ethical principle of solidarity, providing space for 
community participation based on traditional values and norms, 
known as egalitarian democracy. Saniri State as a traditional 
institution in society, it makes base egalitarian as a collective 
spirit. The appearance of the container in the original forum State 
Tulehu Saniri sort of meeting, large Saniri meeting (attended by 
all people young and old) to the meeting soa, is part of the 
egalitarian spirit. Context is then led to the political system of a 
democratic society, have an important role as a supporter of the 
establishment of an autonomous civil society. 
       Resistance Against Indigenous Institute of Foreign Saniri 
Indeed resistance to Saniri institutions Tulehu appear after the 
regional autonomy regime. At the election of the King Tulehu In 
2011, descendants of Sultan Ibrahim Ohorella, eye home 
Parintah (Rumatau Wailata), rejected the inauguration John 
Saleh Ohorella as king of Foreign Tulehu, which will be 
conducted by the Regent of Central Maluku on the grounds that 
the electoral process Jhon Saleh Ohorella as king, invalid in law 
or regulation (Local regulation) Central Maluku. Given, Saniri 
country selection process did not gazetted government illegal 
alias. Affirmed, descendants of Sultan Ibrahim Ohorella, 
explicitly rejects any form of Regents decisions Central Maluku, 
both orally and in writing to induct John Saleh Ohorella as king. 
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Refuse, provision products in the form of State Saniri Agency 
decisions, namely the decision number: 025 /BSNT /I/2011 dated 
24 January 2011 on the subject of notification. In addition, the 
decision number 08 / BSNT / I/2011 dated 20 January 2011 on 
the establishment of the executive committee inauguration and 
inauguration of the King of Tulehu and decision number : 09 / 
BSNT / I / 2011 dated January 24, 2011 on the proposed 
dismissal of Ibrahim Tawainella as officials. 
       The attitude of the descendants of Sultan Ibrahim Ohorella 
supported by the Central Maluku Regent at that time, Abdullah 
Tuasikal. In a statement in a local newspaper, the regent admitted 
his side will be assessed against the statutory provisions if still 
force myself induct John Saleh Ohorella as the King of Tulehu. 
"If John Saleh Ohorella remain sworn in as the King of Tulehu, 
then it is against the laws and regulations. For that I ask for 
instructions from the governor, to step wise as to what, because if 
we inaugurated means we do not consistent with legislation. " 
       According to Regent, Saniri Tulehu country had originally 
established four people as the future king, but Saniri State has no 
authority to disqualify candidates clarified. But in fact four 
people who filed it, Saniri Affairs has refused three people and 
only one is approved. This condition means that contrary to the 
legislation. According to Regent, if Saniri country considers the 
two or three candidates do not meet the administrative 
requirements, then it must be returned to the home Parentah 
(clan authority) concerned for further re-nomination. Stages were 
not carried out by Saniri country, so that the process has been at 
odds with the legislation and the Central Maluku regency 
government has refused. 
       The implication of the attitude of the Government of Central 
Maluku District State Saniri Tulehu institutional freeze. 
Problems process of selecting the Head of Government Affairs 
Tulehu and demands of society to the Regent of Central Maluku 
to immediately induct John Saleh Ohorella as Head of State 
Government Tulehu have preceded the dismissal of the Chief 
State Government by Saniri State by decision of the Board Saniri 
State Tulehu No. 09 / BSNT / I / 2011 dated January 24, 2011 
and Inauguration as King / Head of the State Government by 
custom that goes beyond the authority Saniri country, thereby 
making the Government of Central Maluku freeze Saniri 
country. Freezing management of State Saniri Tulehu conducted 
by Central Maluku Regency Decree No. 140-63 of 2011 dated 
January 27, 2011 is a form of guidance for Saniri Tulehu State 
has exceeded its authority including Government had dismissed 
the Chief of State and Head of Government Inaugurate State. 
       Hundreds of people take action blocking the causeway 
Ceram. This action by residents because disappointed with the 
attitude of the government district as a result of a decision 
freezing Saniri State Regent of Central Maluku, with the closure 
of the road transport stream, resulting in the flow path to the 
three districts in the Maluku (West Seram, Maluku, Central and 
East Seram) paralyzed total. Previously, they even destroy 
district head offices and homes. Due to this blockade Road Trans 
Seram that connects the city of Ambon and three districts are 
paralyzed. According to King Tulehu, John Saleh Ohorela 
blocking roads and sealing the sub-district office will continue 
until officials from the Central Maluku District Government or 
the Provincial Government of Maluku came to meet residents to 

explain the rejection of the inauguration of the king and freezing 
Saniri Tulehu country by the Regent. 
 
Internal conflict Highways 
       In a community, a conflict may activate the role of the 
individual who originally isolated. Due to the conflict, and the 
position of the boundary between individuals in a group Often be 
clarified. Therefore individuals increasingly Able to Decide to 
take Appropriate action in relation to the hostility. Those deemed 
to have a social nature, where conflicts always occur in social 
relations, Because The use of violence is always, someone used 
the social environment. Therefore, each person has Reviews their 
own interests, so the collision occurred because of the interests 
that are basically contradictory. For Collins in George Ritzer, 
(2011) that PBUH the relationship between age groups, 
especially Among the young and the old as the arena of conflict. 
One former member of the country Saniri SL (59) Explains that : 
"At the time Mr. Jhon proposed back so King against Mr. Ahmad 
Tawaenella, Mr. Jhon win. Because there is an internal problem 
matarumah, so the process of zinc (not) the way, what each 
claims that are entitled to Become king is Bangsahitu, Ali 
Ohorella and Zainuddin, they've been through scraning, but the 
committee is confusing, Because The case amalgamation 
committee and team selection. Because no one wants to budge, 
Eventually this issue Sued in Ambon district court level, won by 
Mr. . John, once inside the Regent. The losers, Sued the case to 
the District Court of Makassar. The result Plaintiff wins. But 
since (TUN) Makassar District Court, not the execution. Besides 
the Regent faced with his personal political problems, on the 
subject of the current governor nomination, the results of a 
lawsuit won by the Plaintiff (Ali and Zainuddin Ohorella) in the 
set aside for granted. As was Mr. John Saleh Ohorella REMAIN 
appointed as the King, while the case is not resolved by the road 
and the Regent, until the death Hitu Nations and every few 
months Mr. Also John Died. 
       While on the other hand, AU (52) one of the traditional 
leaders explained that : 
       At the end of the term of office, Mr. Jhon forced to lead 
again, Came the opposition groups who do not want a return of 
Mr. John King took office for the second time. Then the 
opposition met with the Parliament and the Central Maluku 
Regent. Results of the meeting, Regent issued a decree dismissal. 
Of opposition is not enough to decree dismissal, but Mr. Jhon 
accountable for public finances in Below in public. During the 
meeting, riots between groups of Mr King Saniri State, appointed 
by the King, with opposition groups. 
       Even Hasan Ohorella assess the determination of John 
Ohorella as King was Elected by the country Saniri Tulehu does 
not match the local country customs and Regulation 32 of 2006 
items, namely "The selection of a person to be king must comply 
with the rules and customs of the local country local regulations. 
According to him happens is Saniri land only submit one name, 
without going through the process of election by the people ". 
 
Response to elections Soa 
       Contestation form used for the personal benefit. Power it 
appears in order to maintain the interest shown in the public 
space, for example in the form of power where there are actors 
and their interests policy makers. As a vehicle for contestation of 
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power, even though it is in a traditional country though, it 
appears that the power is the power that is used for private 
purposes, in order to maintain power and privilege of interests. In 
the context of culture, global influences growing niche to get a 
strong resistance. Locality resistance against globalization 
Became part of the paradox of globalization. The paradox of 
globalization According Pilliang (2011) that was created as a 
result of the presence of two mutually contradictory properties 
simultaneously, in the same space and time, globalization / 
locality. 
 
According A.U that: 
       "Dong (their) head soa already represent true, but it was the 
last beta say, not through the process, this is the result of an 
incorrect matarumah process. Instead requested the customs 
process to be run. At least the person who should represent 
matarumah-matarumah it must be good, in the sense of knowing 
the ins and outs of customs, including customary laws. If (when) 
can not work what he wants. Dong (them) it is a derivative right, 
just not through a process of deliberation and consensus. So there 
are some people do not want trouble so. 
 
On another occasion, SL (59) says that: 
       "In the past, he runs great, the functions are placed in this 
country, which important that they are genuine in particular 
matarumah. Incidentally at that time they had that older people 
never there. If (when) the period (era) Father John, he pointed 
sapa (anyone) that he likes. Why should there Marasabessy 
example. In the State Saniri zinc (not) should be no other 
matarumah. Must come from the clan derivatives. But if you 
want to sit you have to use (disposable) Tulehu clan. First if 
(when) the elders of the meeting, other genera zinc (not) pung 
(have) the right to speak. 
       One impact of the policy of decentralization and regional 
autonomy are mushrooming dynasty and oligarchy. What 
happened in the era of regional autonomy and decentralization 
become a phenomenon that is precisely characterized by the 
strengthening of the current oligarchs. In the context of the 
region, both policy makers on the head of state (the king) and the 
king, which gave rise to the term oligarchy "little kings" in their 
respective territories. 
 
As the dynamics of the process of social reproduction. 
       Parts inevitably, occur in the political processes of 
indigenous lands, not the actual birth of a democratic process, but 
a process of domination. This is because the process of 
domination (interference) on the residents land, often a power 
tool is an extension of the bureaucratic elite in it (political 
bosses) against its interests in a citizens abroad (relations 
between local authorities and their superiors. The means are 
made by era reforms that make regional autonomy, as an 
extension of the central government at this time, give back the 
fertility of the local feudal system; a new symbol, full peripheral 
substance remains long (Father King is more loyal to his 
superiors, rather than people). Principle decreased in the context 
of power, Bryan S. Turner ( 2012) saw the power distributed 
down through the officials, who are responsible to the king, not 
to the people they lead. 

 
Society faced with space and time, from one phase to another 
phase, of course, the concept of liminality into something 
dilemma, where people have to adhere to the values and rules of 
custom and religion, but on the other corner of people's lives can 
not avoid what by Yasraf Amir Piliang call "hipermodernos". 
(new life so fast tempo runs). 
 

IV. CONCLUSION 

      As traditional institutions, the existence of land by the public 
Saniri State Tulehu, still upheld and respected. In order to 
monitor, maintain and soa wheels of government land, where 
land Saniri become a driving force in organizing the social 
structure of the system. Imagine, cultural values arising from 
Saniri country as a form of legitimacy, gave birth to the values 
and norms of a customary and religious rules. Manifestations of 
compliance society to institutions of local through Saniri country 
shows that the way of thinking and behaving people still respect 
tradition and religion as told by some of the indigenous (head 
soa, father priest, father modim etc.), so that every social order in 
the form of rules , values and norms always obeyed (spawned 
local wisdom), even afraid to break. However on the one hand as 
a result of their dissatisfaction against hereditary power shown 
by the customary devices. 
       While the development of the domestic community Tulehu 
social dynamics that occur in Saniri country, can not be 
separated from the era of transformation (social change) is 
happening in society Tulehu as a social phenomenon. That then 
the political process in the lands of indigenous, is actually not the 
birth of a democratic process, but the process of domination of 
local government. On the other side of the country the local elite 
(local authorities; mataruma Parentah) their existence as heir to 
the ancestral founder of the country, has influenced the way the 
public thinks the country in order to be obedient and subject to 
the rules made by the power of the country. These conditions and 
then bring up the resistance to Saniri country by some people, 
who see such symbols as the embodiment of the power of the 
country.. 
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Abstract- This study aims to identify and analyze the 
mechanisms, structures and incentives partnerships between 
government, private and public in the area of the strait Dampir 
district of Raja Ampat. This study used a qualitative approach 
with case study. This study used a technique of in-depth 
interviews, observation and documents , Data were analyzed 
through the stages of data reduction, data presentation, making 
conclusions and verification. These results indicate that the 
mechanism of the partnership, aktor-actors involved seeks 
synergy between its mission with common interests. 
Effectiveness partnerships undertaken continue to be pursued 
through coordination mechanisms between actors in the 
utilization of the wealth of Dampir Strait region. In partnership 
unification occurs, utilization, and the synergy of government 
resources, public and private sectors. The structure of 
partnerships in order to manage the tourist area of the Strait of 
Dampir in Raja Ampat is not integrated but fragmented parties 
working together to achieve the goal area together. Government 
own incentives minimal process management cooperation 
Dampir Strait. This is because people who have the resources 
directly by reference to customary rights. 
 
Index Terms- partnership, hollow state 
 

I. INTRODUCTION 
arious problems that arise as a result of changing the status 
of a tourist area formerly an area that is less organized, 

where the initiative to manage solely sourced from the 
government with all its limitations were later assisted by the 
community as residents who live around the region are not solely 
issues related to tourism objects as previously described. These 
problems arise as a result of the lack of a clear understanding of 
both the government and private sectors and the community 
about the importance of the tourism area management based on 
the ketentan partnership has been agreed.  
       The importance of partnerships made between public and 
private partnerships none other in order to activate the role of 
government in carrying out the functions and responsibilities 
even if the need to partner with the private sector. Black, John 
and Tara Kam. 2009 [1] states that in the supply of public 
services, the government requires cooperation with the private 
sector, especially in financing for infrastructure development in 
order to improve the needs of public goods.  
       Using the approach in the way the government having the 
authority to community / public consequences by what dis e but 
by Frederickson (2012) [2] as a hollow state or fragmented state. 

The government no longer solely a single player in its function 
but was represented by a third party so fragmented. Provan and 
Milward (2000) [3] states that the hollow state as a metaphor that 
describes the intensity of the involvement of "third parties" or 
three actors (state, private sector, and organized interest) in 
public services. The study is focused on the type of mechanism, 
structure, and what incentive is there in the public service 
delivery process with the involvement of third parties. In the 
development of public administration approach hollow state 
condition or fragmented state then justified more relevant with 
the development conditions and public demand for the current 
government. The changes emphasize the importance a shift in 
orientation of the government as a government attitude toward 
governance. The position of the government as the government 
means government became the sole actor in running the 
government, everything that depends on what the community 
needs are considered important by the government. While 
governance means that government in carrying out its obligations 
no longer solely a single actor but it is important to involve 
community and other actors. Community involvement not only 
in planning but until the evaluation of the running of the 
government.  
       Moreover, the very basic things to be analyzed related to the 
ongoing partnership between the government and the private 
sector is related to the level of government and public knowledge 
of how the process of preparation, implementation and 
evaluation of a form of partnership. In partnership parties 
involved should have knowledge of what the right approach is 
used so that these partnerships bring benefits to all parties. Fourie 
and Buger (2000) [4] believes that public-private partnership is a 
partnership arrangement in kelembagaan contractual and between 
government and the private sector in delivering public services. 
Partnerships are run based on the alignment of objectives, 
benefits, risks are shared between the partners. This confirms 
knowledge of the implementation mechanism of the partnership 
is important to note particularly the ongoing today.  
       Based on that idea, both in terms of importance, theory and 
problems existing in the field today clearly shows that the study 
of the partnership, especially the tourist area of Raja Ampat 
Dampir Strait becomes important. In addition, factors structure, 
the nature, purpose, and scope of partnership (PPP) in the field 
of tourism Instant confirmation differ between one region and 
another. This is clearly a challenge for researchers to identify and 
analyze further the issue regarding the actual condition of its 
ongoing partnership in the tourist area of Raja Ampat Dampir 
Strait.  
  

V 
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II. RESEARCH METHODS 
        Location the research was conducted in the district of  Raja 
Ampat, West Papua Province, particularly in areas related to 
tourism, namely Dampir Strait. Research studies used early in 
this research that qualitative with this type of research is a case 
study. The informant in the study are: Regent District Raja 
Ampat, Regional Secretary of the District Raja Ampat, Head of 
Tourism and Culture of Raja Ampat, Head of Marine and 
Fisheries District Raja Ampat,, Chairman of Parliament and 
Chairman of faction in the district of Raja Ampat, leaders of 
indigenous customary local, Chairman of Dive Operators 
(companies tourism), Institute for social Concervation 
International Indonesia (CII) and Cormep. Data was collected 
through in-depth interviews, observation and document analysis. 
Analysis of data through interactive data analysis by Miles and 
Haberman is data collection, data reduction, a data display, and 
conclusion drawing or verification.  
  

III. RESULTS AND DISCUSSION 
        In this study the author uses the theory of the hollow state to 
see the partnership between government and the private sector in 
the implementation of conservation areas strait Dampir in Raja 
Ampat. Governments to involve the private sector can participate 
in marine conservation region because of limited human and 
financial resources owned by government. There are three types 
that are the focus in the hollow state, namely, the type of 
mechanism, structure and incentives that involve a third party in 
this case the private and the public.  
  

1. The mechanism of public-private partnerships in the 
tourist area of Raja Ampat Strait Dampir  

       Since 200 6, Raja Ampat District Government has declared 6 
Regional Marine Conservation Area (KKLD) which eventually 
gave birth to a Regional Regulation (PERDA) that PERDA No. 
27 Year 2008 on Regional Marine Conservation Area. One is 
KKLD Dampier Strait which has an area of 303 200 hectares 
with an area of 8699.484 hectares of coral reef, mangrove forest 
area amounting to 5,118 Ha and was one of 6 KKLD which has 
the potential of marine resources is very high because it has the 
largest dive spot and a favorite of divers when to Raja Ampat. 
The divers can easily find typical spots like manta point and blue 
water mangroves. In addition, the potential for pelagic fisheries 
are also very high, such as tuna and mackerel.  
       Pengelolalaan KKLD Dampier Strait to be decided 
collectively and management is done in a participatory manner 
with the involvement of various stakeholders including 
government, civil society and other institutions as well as the 
high adherence of the rules applied in the zone which has been 
set up. In building partnerships, there should be a clear 
mechanism in the preparation in its partnership agreement.  
       Reasons   that   underlie   occurrence   partnerships   among 
others    berelated    with    presence  case financing    (financial), 
 design, construction, operation and maintenance of 
infrastructure and service   the public. Among them important is 
partnership in the financing mechanisms, the determination of 
the contract, and evaluation. The mechanism of the partnership 
between the government and private sectors in the tourist area of  

Raja Ampat strait Dampir regarding financing mechanisms, 
mechanisms for determining the contract and evaluation 
mechanisms. Raja Ampat district government health with the 
private sector in terms of financing, which we know in the 
implementation of the strait tourist area Dampir costly, ranging 
from procurement through to maintenance travel tool. On the 
implementation of public-private partnerships in the tourist area 
of Raja Ampat Dampir strait, the assistance provided by the CII 
(Conservation International Indonesia) as private party done 
gradually, under an agreement listed in MoU. Help other 
agreements and agreements contained in evaluated MoU / 
controlled by the government embarked on the reports of the 
results of monitoring conducted by the government and the 
private sector, so that the reports containing the various results of 
the evaluation. For example course evaluation regarding health 
condition charcoal, the number of fish populations and the 
impact of the economy. So that the implementation of this 
development is controlled and run well.  
       The mechanisms contained in the partnership between the 
public and private partnership in the area of Raja Ampat district 
Dampir strait can not be separated from the contract 
determination mechanism, the financing mechanism and 
mechanical evaluation me. Provan and Milward (2000) [3] said 
that the effectiveness of the partnership will be good when the 
Regional Marine conservation mechanisms to provide benefits to 
both parties that the government and the private sector involved.  
       Mechanism referred to in the hollow state that distinguishes 
the administration in general is a bureaucratic mechanism where 
the hollow state government to provide command and control 
mechanisms, in other words when the government in cooperation 
with the private sector or third-party majority of public service 
does not mean the government lost control function. The purpose 
of government involving the public and private not because they 
desire to get advantages of cooperation. Government, community 
and private sector in order to participate in the development of 
society has responsibility in determining the direction and 
management of government management in the area so the 
decision by the government based on the Aspirations of the 
people. Partnership between the government and private sectors 
in the region Strait Tourism Raja Ampat begins Dampir with 
many parties, especially from investors in the tourism sector who 
are interested to invest in view of the Strait of  Dampir when 
Viewed in terms of tourism has a very high aesthetic value , 
Based on the Raja Ampat district government then initiated a 
remedy to preserve the natural wealth that is extraordinary 
through a local regulation (PERDA) No. That PERDA 27 of 
2008 on regional marine conservation areas. 
       A partnership that lasted for managing the Strait Dampir 
have a common conceptual proposed by Lienhard (2006) [5] and 
Gazley and Brudney (2007) [6] which is a partnership of at least 
involve the government agencies which in this case represented 
by the Department of Tourism and the Department of Marine and 
Fisheries as well as the Regional Development Planning Board 
as an institution that represents the interests of local governments 
Raja Ampat with partner parties. Actors involved seeks synergy 
between its mission with common interests. Effectiveness of 
partnerships undertaken continue to be pursued through 
coordination mechanisms between actors in the utilization of the 
wealth of  Dampir Strait region. In partnership unification 
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occurs, utilization, and the synergy of government resources, 
public and private. If there is a risk of the parties with a willing 
partner to share the risk for resolve the problems faced.  
  

2. The structure of partnership between government and 
private sectors in the tourist area of Raja Ampat Strait 
Dampir  

       Structure partnership always DIPA of the degree of risk 
borne by both parties, the necessary expertise both sides, and the 
implications arising from the cooperation is done. When 
analyzing the partnership took place in Dampir Strait the 
partnerships that have been carried out apparently not conducted 
solely between the government and the private sector, but the 
public is also a partnership with the private sector and non-
governmental institutions. Therefore, there are two forms 
namely; 1) between the private sector with the land owners / land 
that is in the form of land lease rights / land. The lease rights 
occurred after the private sector get their between understanding. 
The lease rights that vary between 5-50 years. 2) a partnership 
between private parties (employers diving) with the government 
in terms of utilization for the benefit Dampir Strait Diving 
activity. Therefore, land or location occupied by a variety of 
resorts that previously belonged to the community is the result of 
an agreement between the private sector with the public, while 
the diving activities promoted by the private sector is in the area 
of the Strait of Dampir. 3) a third party who participated in 
partnership with the government is a non-governmental 
organization that operates to preserve the Strait Dampir in 
operational gain operational costs of foreign parties. While the 
Coremap is also a non-governmental organization that acts 
together with the CII but this organization was formed by the 
central government. Although the existence of this Cormep by 
the local government considered taking local authorities because 
it seems to control the Strait Dampir succession.  
       The actual condition has lasted mentioned above when 
associated with hollow state theory proposed by Provan and 
Milward (2000) [3] can be concluded that the structure will be 
effective when integrated network. But only when this 
integration through a single centralized core agency. This 
structure facilitates the creation of integration and coordination, 
and relatively more efficient, hollow structures contained in this 
state to explain the role of each party involved in the 
management of  Dampir strait region, namely the government, 
the private sector and the public. Government in this case only 
act as a facilitator and regulator. The investment needed to make 
the Strait Dampir as tourism objects that attracted tourists as well 
as a wide range of accompanying services are solely the 
responsibility of private parties. Ownership of assets is the 
common property of all parties involved in the partnership. The 
local government is the owner of the public representing Strait 
Dampir (principal), the community is the owner of the land / 
private land and is the owner of the infrastructure and its 
facilities and infrastructure to enjoy the tourism objects in the 
Strait Dampir. Operational and management is carried out by 
private companies, the risk of commercial, technical expertise, 
managerial policies, efficiency, investment indirectly, political 
commitment becomes high. As a result of tariff then becomes 
high so that investment can be returned and even beneficial. In 
addition, the regulatory framework as a reference in managing 

the object, so that the information related to the management 
becomes very important especially for the government in the 
framework of the supervision and coordination mechanism.  
       The approach used in partnership with the government only 
between the parties other actors conceptually according Khanon 
(2010)  are grouped into four approaches, each of these 
approaches, namely; 1) partnership as a tool of governance and 
management; 2) a partnership as a means of financial 
preparation; 3) partnerships as a tool of the development process; 
and 4) a partnership as a language game. Noting the practice of 
partnership in the management of  Dampir Strait between the 
parties in partnership, the approaches used can be categorized 
into the approach as a means of governance and management. 
That is part of the government to provide new ways of providing 
public services that are not accessible if done alone by the 
government, both in terms of the capital, knowledge/skills and 
technology. The approach taken tends to be organizational 
relationship between private sector organizations and non-
governmental organization. In such cooperation when there is a 
risk that all parties should be able to share the risk, especially in 
the context of the management of Dampir Strait, but all can occur 
when co-ordinated by the local government.  
  

3. Incentives partnerships between government and 
private sectors in the tourist area of Raja Ampat Strait 
Dampir  

       Provan and Milward (2000)[3] in his study of the network 
(the hollow state) suggested that funding will either be able to 
create performance or better performance than the minimal 
funding system. The stability of the relationship between agents 
are also influential because a stable system that can raise capital 
and increase the price. A stable system, although designed to be 
minimal or funding is not enough, given the freedom of 
individuals or institutions contained therein are able to solve 
problems and be able to reach agreement in the system of 
division of labor. Stability gives confidence that the cooperation 
would have a good result because it serves to provide clear 
confidence to investors, which means that if they invest for the 
long term would be likely to benefit.  
       The private companies that invest in Raja Ampat, especially 
in the field of tourism is a partner of the government in the 
implementation of local development. Understanding the 
incentives not only understood in terms of money alone, the 
convenience provided by the government to the private sector is 
also an incentive. According Gorda (2004) is a means of 
motivating incentives in the form of the material, which is given 
as an inducement or booster   deliberately to the workers so that 
within them arise great passion to improve the productivity of its 
work in the organization. Incentives is a means of motivation or 
the means by which the stimulation. In this case the government 
is committed to creating an investment climate by providing 
convenience and comfort for investors.  
       Another impact is always assessed in any partnership that 
does happen to share transfer of knowledge, skills and 
technology of the private sector to the government, including the 
public. This process is also included in the category of incentives 
is the outcome of the cooperation between the government and 
third parties. Information obtained in the field concluded that the 
transfer of  knowldge in a general partnership between non-
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governmental organizations that CII with the government and the 
public sufficient progress. Based on the information agencies 
such as CII lot of education about how to preserve the wealth of 
the strait Dampir, either through the actions of environmental 
preservation as well as through educational curricula taught in 
schools around the Dampir Strait. Such knowledge is integrated 
with local knowledge (indogenus knowledge) so easily accepted 
by society. The impact of the transfer of the then current 
knowledge in the area of the Strait of Dampir been very lack of 
environmental practices in the Dampir Strait for example, the 
destruction of coral reefs are a lot of dedicated people around as 
raw material foundation of the house, and fishing using fish 
bombs. Various conservation efforts have been carried out as a 
result of public awareness growth to no longer do the destruction 
of wealth Dampir Strait. Besides the CII, in the Dampir Strait 
there are also other actors, namely employers partnered Diving 
and Coremap representing the central government in efforts to 
conserve the region. These actors also also contribute to the 
transfer of technology, knowledge and skills but have different 
shapes Because different role.  
       The role of each party are partnered as mentioned earlier for 
example the village Cormep initiate rule making that aims to 
keep the reef area. Corals anywhere that could be taken and 
which one is not. These regulations are specifically regulated 
internally again in the form of asylum marine genera. Programs 
to rehabilitate coral reefs Cormep indirectly provide transfer of 
knowledge and skills to government and society.  
       Transfer of knowledge and skills also occur either lagsung or 
indirectly because of the presence of employees working in the 
company who are alien to the region. Equipment and technology 
used by the company is very modern, and it is slowly employee 
or skilled local workforce will operationalize the equipment and 
technology that private companies operating in the Dampir strait.  
In addition to the type of partnership that is a concern in a 
partnership, the other concern is the approach used in the 
partnership occurs. Based on the information it can be concluded 
that the partnership occurs between the government, private 
sector, non-governmental institutions and the public is a form of 
partnership where the private tenant / community lands that are 
considered by the private sector lends itself to being the location 
of their company. After the agreement between the private sector 
and the community as the owner of the land, then the private 
sector take care of completeness various administrative 
requirements in the Department of Tourism and the Department 
of Fisheries and Marine Resources. Once the paperwork 
requirements proposed by the private sector has been verified 
and declared by local governments that private companies apply 
for an operating permit was declared compliant with the 
operation, then the private sector has been able to run its 
activities. In addition to the three actors, namely the government, 
private and masyatakat is a major partner, there are also other 
actors, especially in the context of the management and wealth 
preservation Dampir Strait. The actors in question is an 
organization or institution that is relatively independent of local 
authorities. The organization is a non-governmental organization 
that is one derived both from foreign countries represented by 
CII and one from the central government that is Cormap. It can 
be concluded that the partnership related to the management of 
Dampir Strait, the government is not constitute single actor. 

Partnerships that occur in the management of Dampir strait 
consists of private, public and non-government organizations.  
       The relationship between the government, private sector, 
communities and NGOs in a partnership referred to as a network, 
where the effectiveness of the network will be well under the 
conditions of a stable network. This relationship will be very 
good if a network has sufficient funding, controlled the central 
and direct funding. Incentives in this partnership is more to what 
the contribution of this cooperation to the parties involved in 
such cooperation. However, this cooperation if the terms of the 
incentives, more visible to the public and the private sector 
(investors). Understanding the incentives here not only means 
that the material (money), the convenience provided by the 
government to the private sector is also an incentive. From the 
government itself has tried to facilitate the private sector to invest 
by way of a facilitator in the cooperation contract made between 
the public and private sectors.  
       Society gets some sources of incentives, either directly 
through the leasing of private land by the indigenous private 
sector and also through levies set by local governments to the 
tourists. In addition, the transition of knowledge is also a part of 
the incentive obtained from both the private and the public of the 
NGOs.  
In terms of incentives, the public and the private sector more 
incentives this cooperation process. As for government 
incentives obtained in the form of PAD revenue was minimal. 
This occurs because the working relationship built upon the 
initiation of the private sector and the community without the 
involvement of the local government public claims Dampir Strait 
area as an area with the status of indigenous customary rights, so 
that people feel that the cooperation and land lease is going well, 
then the private sector should deal directly with the owners of 
land. In this context, indicated the existence of distrust most 
people to local governments, so that both in terms of  judgment, 
calculation, and calculation of lease public land given to 
investors (private) can be said not too benefit the community.  
Although it appears that cooperation is intended to contribute to 
the improvement of people's income and contributing to 
development in Raja Ampat, but the reality in terms of both 
society and government incentives are not getting appropriate 
incentives.  
       Partnerships between the government, private, and 
community in the development of this tourism region becomes 
unclear because the government was not directly involved in the 
initial process of cooperation. The private sector is directly 
related to the community in the process of land lease contract 
agreement. The role of the new government came after private 
parties managed to reach an agreement with regard to the leasing 
community. Substantively, the contract carried an important 
aspect of cooperation. Society in terms of knowledge and support 
team of experts in calculating the cost of such cooperation are 
not available. This is due to lack of involvement of the 
government in the initial process of cooperation. While Robert 
Kuttner (1989) [8] says that privatization simply changing the 
venue, do not change the responsibilities of the public. This 
statement reminds us that the responsibility in achieving the 
objectives of cooperation relating to the public and public 
programs remain on the government's responsibility, but the 
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things that are rule-oriented instead of being focused and not be 
overstated in the public service.  
  

IV. CONCLUSION 
       Based on the findings and discussions can be concluded that  
       1)  In partnership mechanism at least involving government 
agencies which in this case represented by the Department of 
Tourism and the Department of Marine and Fisheries and 
Regional Development Planning Board as an institution that 
represents the interests of local governments Raja Ampat with 
partner parties. Actors involved seeks synergy between its 
mission with common interests. Effectiveness partnerships 
undertaken continue to be pursued through coordination 
mechanisms between actors in the utilization of the wealth of  
Dampir Strait region. In partnership unification occurs, 
utilization, and the synergy of government resources, public and 
private.  
       2)  Structure of partnerships in order to manage the tourist 
area of the Strait of  Dampir in Raja Ampat is not integrated but 
fragmented parties working together to achieve a common goal. 
When analyzed further forms of partnerships in the management 
of the Strait of  Dampir a little different, especially when viewed 
from the side of government authority as principal. Conceptually, 
the government authority should be greater than other actors. But 
the reality in the management of tourism in the Strait Dampir  
Government is not dominant. This is due to the resources needed 
to manage eco-tourism area is partly controlled by the public 
/citizens. Similarly Cormep existence as an organization formed 
by the central government helped to erode the authority of local 
government. Various aspects that should be the size of the 
effectiveness of the partnership while underway can be said is 
not yet effective. This is because the government is more 
dependent on the private sector and non-governmental 
organizations (CII and Cormep).  
       3)     Partnership in the management of the Strait of Dampir 
terms of the incentive is a discussion of the impact of the 
cooperation received by the public, private, and local 
governments. Strait cooperation on the management of  Dampir, 
Private more impact in incentives. Although people receive some 
incentives from NGOs and the private sector, but due to the 
cooperation agreements carried out by the private sector and the 
public conducted in the absence of mechanisms and 
intermediaries experts involved and offer cooperation only from 
the stand point of the private sector, then the value obtained 

society does not maximum. The most visible is the term of the 
lease public land that is not according to the rules and not 
commensurate with the value of rents received by the 
community. The local government's own incentives are minimal 
process management cooperation Dampir Strait. This is because 
people who have the resources directly by reference to 
customary rights. This fact which explains the initiation of 
cooperation carried out directly by the private sector and the 
public and does not involve local government.  
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Abstract- This paper is based on a research study at Banaras 

Hindu University in India. The title of the research was Career 

Dynamics in Extension Education. Method of survey research 

was applied to conduct the study. It was conducted by taking the 

responses from hundred respondents of Agricultural scientists, 

academicians and research scholars from different agricultural 

institutions selected through random sampling method. The 

objective of the study was to know the employment 

Opportunities in Extension Education. The data was analysed 

through SPSS version 16.0.  The statistical tools like mean, 

frequency, percentage, rank order, and Chi square test were used 

for data analysis. This focuses the different sectors where the 

students of Extension Education can find their job. 

 

Index Terms- Jobs, Job opportunities.  

 

I. INTRODUCTION 

xtension Education is an applied behavioural science. The 

knowledge of this discipline is applicable for Agriculture 

and rural development. It is an education driven organization 

seeking to significantly enhance human capital and promote 

lifelong learning in the state. Extension is a pragmatic 

disseminator of the latest in research and technologies to enhance 

productivity and expand the economic base. This forms a state-

wide network- with a presence in every county-serving to link 

communities and the general population to intensive research and 

development resources. Extension addresses both urban and rural 

social and economic issues (Seevers and Graham, 2012). The 

characteristics developed by Sanders (1966) and Prawl (1984) 

cited in Education through cooperative extension, provide a 

profile of extension organization and its work. It reveals that 

extension is an agency of government created by law. It provides 

services to all people without discrimination to cooperative with 

federal, state and local governments all having parts in its 

administration. Being an educational institution with a mission it 

differs greatly from the common mission of an educational 

institution. The differences are that it has no fixed curriculum or 

course of study, confers no degrees and gives no diplomas, 

operates informally off campus and uses farms, homes and places 

of business as classrooms, uses instructors with a wide range of 

subject matter expertise, has a large and heterogeneous audience. 

The persons who are engaged in this developmental process 

belong to the discipline of Extension Education. In this context 

the discussions on career in Extension Education is an important 

aspect for the growth and the promotion of the discipline. With 

this view a study career dynamics of Extension Education was 

conceived with the objectives to know about the employment 

opportunities in Extension Education. It was also tried to find out 

the career availability in Extension Education as perceived by the 

respondents who were the sample of the study. 

 

II. RESEARCH METHODOLOGY 

       The study was carried out through survey method of 

research. The survey method is a device for collecting data or 

factual information of certain decided characteristics or items of 

a universe or population.  Fowler (1988) defines that “survey as 

data collection and measurement processes’’. For this survey, the 

sample was drawn from Banaras Hindu University, NDRI, IARI, 

IVRI, ICAR, ANAND Agricultural University and VBSP 

University of India. The respondents were comprised of 

extension professionals, non-extension professionals and 

research scholars of extension and non-extension disciplines. 

       Suitable interview schedule and questionnaire as per 

objective of the study were prepared for the necessary data 

collection. Prior to the final administration of the schedule for 

obtaining information required for the study, a sample of 20 

respondents was taken from different agricultural institutes for 

testing the instrument. The schedule prepared, was finally tested 

to know how far it would be helpful in collection of accurate, 

unbiased and adequate relevant information. About 180 

questionnaires distributed among the respondents. Out of which 

100 responses were received for the research. The measurements 

of the selected variables were carried out through developed 

schedule. The statistical measures which have been used in this 

study are frequency, percentage, mean score, rank order and Chi-

square test. 

 

E 
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III. RESULT & DISCUSSION 

Table No. 1- Table showing the employment opportunities in Extension Education on the basis of cited reviews and 

suggestions: 

 

S. 

No. 

Sectors Responses 

  High Medium Low  Don’t 

Know 

1 ICAR 50 45 05 00 

2 Cooperatives 60 36 04 00 

3 NGOs 45 40 15 00 

4 Banks  65 30 05 00 

5 DRDO 00 20 65 15 

6 KVKs 66 30 04 00 

7 SAUs 55 38 07 00 

8 NDDB 48 38 14 00 

9 Education Officer, (Mini. of Labour& 

Employment, GOI) 

30 60 10 00 

10 Directorate of Extension Education, (Govt. 

of India) 

30 60 10 00 

11 Planning Commission 28 42 28 02 

12 State Govt. Departments 35 45 20 00 

13 IGNOU 55 36 09 00 

14 Research Scientist, 

(Reliance Life Sciences/ Reliance 

Industries) 

35 60 05 00 

15 Research Associate- FAO 40 55 05 00 

16 Program Officer-ICRISAT 30 58 12 00 

18 Scientist- ILRI  

(International Livestock Research Institute) 

10 15 60 15 

19 Asst. Prof. in Social Science  

departments of general college/universities 

under UGC 

15 20 60 05 

20 NIRD, Hyderabad 30 50 20 00 

21 IIMs (Rural Development, Humanities, etc.) 40 55 05 00 

22 MANAGE, Hyderabad 40 57 03 00 

23 All state line depts like Agril, Animal Sc., 

Fisheries etc. 

28 62 10 00 

24 HRD/ Marketing head of Agro-processing 

industrie 

Insecticides/Pesticides/Fertilizer Industries 

25 66 08 00 

25 KRIBHCO/IFFCO 40 57 03 00 

26 Commodity boards (Coffee board, Tea 

board, etc.) 

38 60 02 00 

27 Private Agri-business firms  

(Fertilizer/ seeds/ processing industries, 

etc.) 

65 30 05 00 

28 IIFM (Indian Institute of Forest 

Management) 

35 55 05 05 

29 IIPM (Indian Institute of Plantation 

Management 

35 60 03 02 

30 Central government department officer  55 40 05 00 
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(food corporation of India, central 

warehouse  

Corporation, plant protection boards etc.) 

31 Consulting agencies (event manager, 

program planner) 

60 20 15 05 

32 Multinational software companies (research 

associate, 

 agriculture package developer, analyst) 

25 65 10 00 

33 Media agencies (news editor, media 

manager, radio jockey, agriculture 

journalist) 

65 30 05 00 

 

       Table 1 shows the employment opportunities in extension 

education. It is  clear from the table that the KVKs, Banks, 

Media Agencies, Private Agri. Business Firms, Co-operative, 

Consulting Agencies, SAUs, Central Government Department 

Officers, IGNOU, ICAR and NDDB were considered by the 

respondents as place of  highly employment opportunities sectors 

for extension educationists, whereas, HRD/Marketing , Agro-

Processing Industries, Multinational Software Companies, all 

state level departments, education officers, directorate of 

extension education, commodity boards, research scientist in 

reliance group, IIPM , Program officer – ICRISAT, MANAGE, 

Hyderabad, KRIBHCO/IFFCO, research associate – FAO, IIMs, 

IIFM, NIRD – Hyderabad, state government departments, 

planning commission are the sectors which were rated by most of 

respondents as medium level opportunities sectors for 

employment . The sectors – DRDO, scientists – ILRI and 

assistant professor in social science departments of general 

colleges or universities under UGC were rated as the low level of 

employment opportunities sectors for extension educationist. 

Some of respondents under survey replied that they were not 

conversant with the sectors – scientist – ILRI, assistant professor 

in Social Science Departments of general colleges or universities 

under UGC, IIFM, Private Agri. Business Firms, consulting 

agencies, IIPM, Planning Commission, even if where there are 

possibilities of employment opportunities. 

 

 

IV. CONCLUSION 

       As Extension Education is one of the important disciplines 

of Agricultural Science. After conducting a research on career 

dynamics in Extension Education, we got many positive 

responses from the respondents in terms of employment 

opportunities in Extension Education. It is found that there are 

many sectors where the students of Extension Education can find 

the job. There are the sectors like KVKs, Banks, Media 

Agencies, Private Agri. Business Firms, Co-operative, 

Consulting Agencies, SAUs, Central Government Department 

Officers, IGNOU, ICAR and NDDB were considered by the 

respondents as place of highly employment opportunities sectors 

for extension educationists. Whereas HRD/Marketing, 

Multinational Software Companies, research associates – FAO, 

IIMs, IIFM, NIRD – Hyderabad, state government departments, 

DRDO, etc. are the fields where there are also possibilities of 

employment. Therefore, by the study it is concluded that the 

discipline Extension Education has a better job opportunities for 

students of Extension Education.   
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Abstract- Microfinance and microcredit is a recent development 

issue and one of the mechanisms to empower poor people in 

rural Ethiopia. Microfinance interventions may empower women 

by increasing their incomes and their control over that income. 

This study evaluates the impact of microcredit program on 

female headed households’ annual expenditure in rural 

Ethiopian, Jimma Zone. Data were collected from 1092 female 

headed households from both participants and non-participants in 

microcredit program during 2013. Data was analyzed using the 

PSM technique. PSM results show that participant in microcredit 

program has a significant and positive impact on households’ 

annual expenditure. Furthermore, the Probit result sows that 

higher price of egg and sugar makes households more likely to 

participate in microcredit program. However, more educated 

households’, large land holders and higher income earners are 

less likely to participate in the program. 

 

Index Terms- Female Headed Households, Microcredit 

Participation and Propensity Score Matching   

 

I. INTRODUCTION 

any studies often defined the terms microcredit and 

microfinance interchangeably, however it is important to 

recognize the distinction between the two. Microcredit defined as 

the practices of delivering financial loan to poor clients. On the 

other hand Microfinance is the act of providing these same 

borrowers with financial services, such as saving and insurance 

policies. In short, microfinance encompasses the field of 

microcredit (Sengupta et.al 2008). 

        Microfinance institutions (MFIs) take in a wide range of 

providers that vary in legal structure, mission, and methodology 

to offer these financial services for poor clients who do not have 

access to mainstream banks or other formal financial service 

providers (Gutu, 2014). Microfinance is a kind of service that 

serve as  the supply of loans, savings, money transfers, insurance, 

and other financial services to low-income people. Microfinance 

is a place for the poor and near poor clients to get access to a 

high quality financial service, which include not just credit but 

also savings, insurance and fund transfers.  

        However, Microcredit or known as micro lending is defined 

as an extremely small loan given to poor people to help them 

become self employed (Nawai and Shariff, 2010). Microcredit 

was given to the underprivileged individuals for income-

generating activities that will improve the borrowers’ living 

standards. The loan characteristics are, too small, short-term 

credit (a year or less), no collateral required, weekly repayment, 

poor borrower and mostly women who are not qualified for a 

conventional bank loan. Usually the loan pays high interest rates 

because of the high cost in running microcredit program and high 

risk associated with it.  

        Since collateral is often not required, the effectiveness of the 

program becomes the main issue for the microcredit institutions 

to continue providing this services. This is because most of the 

microcredit institutions are Non- Governmental Organizations 

(NGOs), that received funds from the government and donors 

and they are not profit oriented organizations (Ibid). 

        Beginning in the mid-seventies, savings and credit 

institutions started extending small loans to groups of poor 

women in the villages in order to empower them to invest in 

microenterprises. This form of micro-enterprise credit is based 

on solidarity group lending where every group member is tasked 

to ensure the repayment of all members (Gutu, 2014). This would 

have been one solution to reduce risk associated with this 

service. However, regarding delivery of financial service, access 

to women’s credit was very limited in Ethiopia. Because of this 

limited access, the majority of the poor get financial services 

from informal sources: like money lenders, Iqub
1
, Iddr

2
, 

merchants, friends and relatives etc. The formal financial 

institutions have not been interested in delivering credit to the 

poor because of collateral requirements (Abafita. 2003).  

        Like in other areas of the world, people in Ethiopia are 

living under poverty. Financial institutions in general, 

microfinance programs in particular play a crucial role in the 

empowerment of poor women. However, studies on the impact 

of microfinance participation by women were extremely limited. 

Thus, this study has been undertaken to analyze the impact of 

microfinance participation on female headed households. 

Furthermore this study tried to understand the institutional and 

socio-economic factors that affect microfinance program 

participation in the area and the extent to which this program 

participation would improve the consumption expenditure of the 

households.  

 

Problem Statement and Research Question  

        Benefiting women from microfinance credit schemes is a 

targeting technique to supplement subsistence level of 

                                                 
1
 Iqub is a regular type of social connection in Ethiopia; basically 

a group of people together collect equal amount of money and 
distribute that money term by term for each members. 
Members of the group used the money to run a business or 
often to smooth their consumption.  
2
 Iddr is another form of social institution in Ethiopia that 

basically serves as traditional insurance for those people in the 
member.  

M 
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agricultural production and empower them in rural Ethiopia. 

Micro-finance interventions may empower women by increasing 

their incomes and their control over that income, enhancing their 

knowledge and skills in production and trade, and increasing 

their participation in household decision-making like on 

expenditure. As a result, social attitudes and perceptions may 

change, and women’s status in the household and community 

may be enhanced (Kabeer, 1996). 

        The active participation of women in agriculture is the 

recent phenomena of rural economic development. Nweze (1995) 

observed that rural women: are too poor to save, lack ability to 

organize financial self-help activities and need cheap credit to 

expand production and income in their farms and non-farm 

activities. Nwajiuba (1999) put emphasis on the centrality of 

credit, especially for women farmers to increase their investment 

in the absence of adequate savings. Credit is a critical input 

because it can be used to overcome financial obstacles. However, 

women farmers were perpetually marginalized in the 

institutionalized credit programmers in Ethiopia.  

        Many development programs have been extending 

reasonable amount of credits to rural women since. However, 

factors contributing to the low economic performance of rural 

women and the effect of microfinance program participation 

were not yet studied. In this study, the main objective of 

propensity score matching was microfinance program 

participation, the treatment (microfinance participation by female 

headed households) and potential outcome (annual expenditure 

by households). The idea was to match those women 

microfinance participants with that of a control group (non 

participant women) sharing similar observable characteristics. 

The mean effect of microfinance participation would calculate as 

the average difference in expenditure between participants and 

non participants i.e. the impact would the change in household 

annual expenditure as outcome indicator. The use of PSM 

method was used to answer the question: what would be the total 

annual expenditure of female headed households had these 

households not participated in microcredit services? 

 

Empirical Literature    
        A majority of microfinance programs generally target 

women often more financially responsible at repaying than men 

counter parts. Providing and empowering them should be the 

main policies of microfinance programs (Setboonsarng et. al, 

2008). Even though, women are not explicitly excluded from the 

credit services in developing countries, they have received 

practically no credit from the formal financial institutions (Ibid). 

Several reasons were given by researchers in this regard. First, 

credit services are administered by socio-cultural reasons and 

women are passive participants in every village. Second, 

microfinance service is often at the recommendation of the 

agricultural extension agents whose contacts are primarily with 

men. Third, formal financial institutions require collateral for 

their loan since most type of businesses done by poor people 

especially women are more risky (Ibid). But the property right of 

most developing countries favored for men as compared to 

women. Thus women are by default excluded from such 

microfinance and microcredit programs.  Furthermore, lending 

institutions usually demand a financial guarantee for any loan, of 

which women are rarely capable.   

        Most empirical researches on microfinance have been done 

to assess the repayment performance of borrowers and were 

considered more or less the same socio-economic characteristics. 

Berhanu (2005) while studying on the factors that affect loan 

repayment performances, by employing the Tobit model, 

variables like land holding size of the family, agro-ecology of the 

area, total livestock holding, number of years of experience, 

number of contacts, sources of credit and income from off-farm 

activities are found to be significant in affecting loan repayment 

performance. However, the other variables (family size, distance 

between main road and household residence, purpose of 

borrowing, loan amount and expenditure for social festivals) are 

found to be insignificant variables.  

        Women borrowers in rural areas of Ethiopia used 

microfinance services for consumption smoothing purposes and 

they encountered default. They used this income for financing 

social ceremonies and would not empower them. Assefa (2002) 

employed a logit model to estimate the effects of hypothesized 

explanatory variables on the repayment performance of rural 

women credit beneficiaries in Dire Dawa, Ethiopia. Variables 

like farm size, annual farm revenue, celebration of social 

ceremonies, loan diversion, group effect and location of 

borrowers from lending institution are found to be statistically 

significant in affecting the loan repayment performance. Retta 

(2000, cited in Abafita, 2003) employed probit model for loan 

repayment performance of women fuel wood carriers in Addis 

Ababa. His finding is that of loan, supervision, suitability of 

repayment period and other income sources are found to 

encourage repayment hence reduce the probability of loan 

default. While educational level is negatively related to loan 

repayment. 

        Belay (2002), used a binary Logit model to analyze factors 

influencing loan repayment performance of rural women. 

Location of borrowers from lending institution, loan diversion, 

annual farm revenue and celebration of social ceremonies were 

highly important in affecting loan repayment performance. In 

addition Reta (2011) found that age and business types were 

important in influencing loan repayment performance of the 

borrower. In addition, gender and business experience of the 

respondents were found to be significant determinants of loan 

repayment rate.  

        Ughomeh et.al (2008) investigated the determinants of loan 

repayment performance among women self-help groups in 

Bayelsa State, Nigeria. The study revealed that credit was 

available for agricultural production, processing and petty trading 

among women farmers. Loan repayment percentage was 

determined to be 83.73% while percentage default was 17.27%. 

The estimated regression model indicated that women as 

household heads, interest rate and household size, negatively and 

significantly affected the loan repayment performance while 

price stability of farm proceeds and commitment to self help 

groups, positively and significantly affect the loan repayment of 

women farmers in self help groups in the area.  

        As far as knowledge is concerned few empirical researches 

have been done on the impact of microfinance by using 

propensity score matching (PSM) analysis.  Setboonsarng et. al, 

(2008) on their study on Microfinance Khushhali Bank, in 2005, 

used the (PSM) method to address the selectivity bias. They 

founds that the lending program contributed significantly to 
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income generation activities such as agricultural production and, 

in particular, animal raising. However, the impacts on education, 

health, female empowerment, and so forth were of limited 

significance.  

        In addition some other empirical researches confirmed that 

microfinance participation improve the welfare of participant 

households. Ghalib et, al (2011), in their study in Pakistan 

employ a quasi-experimental research design and make use of 

the data collected by interviewing both borrowers and non-

borrower households and control for sample selection biases by 

using propensity score matching. In this study household access 

to microfinance reduce poverty.  It has been confirmed that 

microfinance programs had a positive impact on the welfare of 

participating households.   

        Arun et,al, (2006), applied propensity score matching 

method in their to analyze the effect of Micro Finance 

Institutions (MFIs) on poverty reduction of households in India. 

The propensity score matching method was employed to estimate 

the poverty reducing effects of the access to microfinance 

institutions. Significantly positive effects on the 

multidimensional poverty indicator suggest the role of 

microfinance institutions in poverty reduction. It also showed 

that households in rural areas need loans from microfinance for 

productive purposes to reduce poverty, while simply accessing to 

microfinance program is sufficient for urban households to 

reduce it. 

        In general, most empirical researches on female headed 

households have been done on loan the repayment performance. 

However, few other research outcomes also studied on the 

impact of microcredit program participation on rural people 

though researchers used different variables in their empirical 

findings. Hence, empirical studies on female headed households 

are scanty. Therefore, this study has been conducted to contribute 

in the economic literature on the impact of microcredit program 

participation on female headed household annual expenditure in 

Ethiopia. 

 

II. METHODOLOGY 

        This part presents the research methodology. It describes the 

data collected and the specific procedures used in evaluating the 

impact of microcredit program participation on female headed 

households by using PSM.  

 

Data and Data Collection Procedure  

        The data used in this study was collected from three 

microfinance (Eshet, Harbu and Oromia) around Jimma zone, 

Ethiopia. The data was collected by loan officers of each micro-

finance for a special use during 2014. Information was collected 

from sample women microfinance participants and non-

participants during 2013 about their socio-economic 

characteristics like family resource level (income), distance from 

market, distance from lending institutions, price of marketable 

products, etc, and individual characteristics; age, education status 

and family size was obtain through questionnaires. 

 

 

Table 1: Description of variables and measurement 

 

Variables  Type Measurement Variable label 

dist1 continuous  distance/ km distance from market  

dist2 continuous  distance/ km distance from lending institutions 

pcoffee continuous  local currency  daily household expenditure on coffee
3
  

psugar continuous  local currency price of sugar in the Kebele
4
 

exp continuous  local currency total annual expenditure 

female dummy yes=1, no=0 female participation in the program 

age continuous  year age of the household head (female) 

educ continuous  year of education  education level of the household head 

famz continuous  number  family size of the household 

land continuous  local measurement
5
 total land size of the household 

income continuous  local currency total income of the household 

cerem dummy yes=1, no=0 social ceremony in the year 

peg continuous  local currency price of one egg  

psalt continuous  local currency price of salt in the Kebele 

Source: own computation   

                                                 
3
 Every day average estimated coffee consumption expenditure of households measured in Ethiopian birr.  

4
 Kebele is the name of small geographical regions (like small village) in Ethiopia.  

5
 In the local areas land is measured by “ttimad”  
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Empirical Model  

        In most studies propensity score matching method has been 

used to evaluate public policies and programs. This method 

enable researchers to extract information from the sample of 

microfinance participants (treated) households and a set of 

matching households that look like the non participant 

(controlled) households in all relevant pre-intervention 

characteristics. In other words, PSM matches each adopter 

household with a non-participant household that has almost the 

same likelihood of adopting any social programs. The aim of 

matching is to find the closest comparison group from a sample 

of nonparticipants to the sample of microfinance service 

participants.  

        In this study program participation (Microcredit 

participation) indicator  equals one if individual i participated 

and zero otherwise. The treatment effect for an individual i 

written as: 

 

 
6
                                                                                                                     

[1] 

 

        The fundamental evaluation problem arises because only 

one of the potential outcomes is observed for each individual i. 

The unobserved outcome is called counter- factual outcome. 

 

        The average treatment effect (ATT) is that the parameter 

that received the most attention in evaluation literature, which is 

defined as: 

 

                                           [2] 

 

        As the counterfactual mean for those being treated  

 is not observed, one has to choose a proper 

substitute for it in order to estimate ATT. Using the mean 

outcome of untreated individuals  is in non-

experimental studies usually not a good idea, because it is most 

likely that components which determine the treatment decision 

also determine the outcome variable of interest. Thus, the 

outcomes of individuals from treatment and comparison group 

would differ even in the absence of treatment leading to a `self-

selection bias'. For ATT it can be noted as: 

 

                [3] 

 

        The difference between the left hand side of equation [3] 

and  is the so-called `self-selection bias'. The true parameter 

 is identified: 

                                                                          
[4] 

                                                 
6
  The treatment effect for an individual i 

        Thus, in a program evaluation literature the effectiveness of 

matching estimators as a feasible estimator depends on two 

fundamental assumptions:  

 

        Conditional Independence Assumption [CIA]: This 

assumption imposes a restriction that choosing to participate in a 

program is purely random for similar individuals. Given a set of 

observable covariates (X) which are not affected by treatment, 

potential outcomes are independent of treatment assignment. 

This assumption implies that the selection is solely based on 

observable characteristics, and variables that influence treatment 

assignment and potential outcomes are simultaneously observed.  

 

                                                                                                                
[5] 

 

        It should also be clear that conditioning on all relevant 

covariates is limited in case of a high dimensional vector X. The 

propensity score  i.e. the probability 

for an individual to participate in a treatment given his observed 

covariates X, is one possible balancing score. The conditional 

independence assumption (CIA) based on the propensity score 

(PS) can be written as: 

 

                                                                                                         
[6] 

 

        Common Support: A further assumptions besides 

conditional independence (CIA) is the common support or 

overlap condition. The assumption is that P(x) (probabilities) lies 

between 0 and 1. This restriction implies that the test of the 

balancing property is performed only on the observations whose 

propensity score belongs to the common support region of the 

propensity score of treated and control groups (Becker and 

Ichino, 2002). Individuals that fall outside the common support 

region would be excluded in the treatment effect estimation. This 

is an important condition to guarantee improving the quality of 

the matching used to estimate the ATT. 

 

(Overlap)                                                                                        

[7] 

 

        Common support ensures that individuals with the same 

characteristics have positive probability of being treated or not 

treated in the program.  

 

Finally the PSM estimator for ATT can be written as: 

 

                                [8] 

 

        The explanation of the above PSM estimator is simply the 

mean difference in outcomes over the common support, 

appropriately weighted by the propensity score distribution of 

participants. 
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Choosing Matching Algorithm 

        All matching estimators contrast the outcome of a treated 

individual with outcomes of controlled group members. PSM 

estimators differ not only in the way the neighborhood for each 

treated individual is defined and the common support problem is 

handled, but also with respect to the weights assigned to these 

neighbors.  

        Nearest Neighbor Matching: The most straightforward 

matching estimator is nearest neighbor (NN) matching. The 

individual from the comparison group is chosen as a matching 

partner for a treated individual that is closest in terms of 

propensity score. A problem which is related to NN matching 

without replacement is that estimates depend on the order in 

which observations get matched. Hence, when using this 

approach it should be ensured that ordering is randomly done. 

        Caliper and Radius Matching: NN matching faces the risk 

of bad matches, if the closest neighbor is far away. This can be 

avoided by imposing a tolerance level on the maximum 

propensity score distance (caliper). To overcome this problem 

the caliper matching algorithm is another alternative. Caliper 

matching means that an individual from the comparison group is 

chosen as a matching partner for a treated individual that lies 

within a given caliper (propensity score range) and is closest in 

terms of propensity score (Caliendo and Kopeinig, 2008). 

Imposing a caliper works in the same direction as allowing for 

replacement. Bad matches are avoided and hence the matching 

quality rises. However, if fewer matches can be performed, the 

variance of the estimates increases.  

        Stratification and Interval Matching: The idea of 

stratification matching is to partition the common support of the 

propensity score into a set of intervals (strata) and to calculate 

the impact within each interval by taking the mean difference in 

outcomes between treated and control observations. Clearly, one 

question to be answered is how many strata should be used in 

empirical analysis.  

        Kernel and Local Linear Matching: The matching 

algorithms discussed so far have in common that only a few 

observations from the comparison group are used to construct the 

counterfactual outcome of a treated individual. Kernel matching 

(KM) and local linear matching (LLM) are non-parametric 

matching estimators that use weighted averages of all individuals 

in the control group to construct the counterfactual outcome. 

Thus, one major advantage of these approaches is the lower 

variance which is achieved because more information is used. A 

drawback of these methods is that possibly observations are used 

that are bad matches. Hence, the proper imposition of the 

common support condition is of major importance for KM and 

LLM.  

 

Assessing the Matching Quality 

        Since we do not condition on all covariates but on the 

propensity score, it has to be checked if the matching procedure 

is able to balance the distribution of the relevant variables in both 

the control and treatment group. Several procedures to do so are 

discussed in this subsection. These procedures can also, as 

already mentioned, help in determining which interactions and 

higher order terms to include in the propensity score 

specification for a given set of covariates. The basic idea of all 

approaches is to compare the situation before and after matching 

and check if there remain any differences after conditioning on 

the propensity score. If there are differences, matching on the 

score is not (completely) successful and remedial measures have 

to be done, e.g. by including interaction-terms in the estimation 

of the propensity score. The followings are common criteria to 

assess the matching qualities.  

        Standardized Bias: One suitable indicator to assess the 

distance in marginal distributions of the variables is the 

standardized bias (SB). For each covariate X it is defined as the 

difference of sample means in the treated and matched control 

subsamples as a percentage of the square root of the average of 

sample variances in both groups. The standardized bias before 

matching is given by: 

 

                                                                                     
[9] 

 

The standardized bias after matching is given by: 

 

                                                                                
[10] 

 

        Where X1 (V1) is the mean (variance) in the treatment group 

before matching and X0(V0) the analogue for the control group. 

X1M (V1M) and X0M (V0M) are the corresponding values for the 

matched samples.  

        t-test: A similar approach uses a two-sample t-test to check 

if there are significant differences in covariate means for both 

groups (Rosenbaum and Rubin, 1985). Before matching 

differences are expected, but after matching the covariates should 

be balanced in both groups and hence no significant differences 

should be found. The t-test might be preferred if the evaluator is 

concerned with the statistical significance of the results. The 

shortcoming here is that the bias reduction before and after 

matching is not clearly visible. 

        Joint Significance and Pseudo-R
2
: Additionally, Sianesi 

(2004) suggests re-estimating the propensity score on the 

matched sample that is only on participants and matched non-

participants and compare the pseudo-R
2
's before and after 

matching. The pseudo-R
2
 indicates how well the repressors X 

explain the participation probability. After matching there should 

be no systematic differences in the distribution of covariates 

between both groups and therefore, the pseudo-R
2
 should be 

fairly low.  

        Therefore, this study follows and adopts the appropriate 

empirical methodology. The necessary estimation techniques 

along with PSM method were used. It describes the average 

treatment effect; the common support regions; the matching 

algorithms and the matching quality are presented.  

III. RESULTS 

        Prior to running the Probit regression model to estimate 

propensity scores, the explanatory variables were checked for the 

existence of multicollinearity problem. Variance inflation factor 
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(VIF) was calculated to check the problem of multicollinearity 

among explanatory variables (see appendix A), all explanatory 

variables are significantly far below 10 (no serious problem of 

multicollinearity). STATA 13 version software was used to 

estimate the PSM model and the effect of microfinance program 

participation on the annual expenditure of female headed 

households. The PSM model tried to match 520 controlled 

female headed households with 572 treated one.  

 

 

 

 

 

 

Table2: Simple Comparison of Treated and Controlled Households by Expenditure 

 

Group Obs mean Std. Err. Std.Dev [95% Conf. Interval] 

controlled 520 5575.546 180.4809 4115.599 5220.983 5930.109 

treated 572 5457.349 167.1918 3998.647 5128.963 5785.735 

combined 1092 5513.634 122.6592 4053.325 5272.959 5754.308 

diff  118.1971 245.6836  -363.8691 600.2633 

Source: Own computation 

        There is no mean significance difference between the 

treated and controlled households. From the above table we 

observed that the comparison and controlled households almost 

had the balanced number of observations and it makes the 

analysis more robust.  

 

Estimation of Propensity Scores 

        The first stage in the propensity score matching is to 

estimate the probability of being a microcredit or microfinance 

participant. For this purpose, this study considered variables that 

influence the likelihood of borrowing from microfinance. The 

rationale behind this is that, if a variable influences participation 

but not the outcome, there is no need to control for differences 

with respect to this variable in the treatment versus the control 

groups. Likewise, if the variable influences the outcome but not 

the treatment likelihood, there is no need to control for that 

variable since the outcome will not significantly differ in the 

treatment versus the control groups. Variables that affect neither 

treatment nor the outcome are also clearly unimportant 

(Setboonsarng et. al, 2008). Therefore, only those variables that 

influence both the treatment and the outcome are needed for the 

matching and are included in the Probit model. 

        Thus, the Probit regression model was used to estimate the 

propensity score matching for participant and non-participant 

female headed households. The dependent variable is binary that 

indicate households’ participation in microfinance and 

microcredit services. Results presented in Table 3 below shows 

the estimated model appears to perform well for the intended 

matching exercise because the pseudo-R
2 

value is 0.0608. A low 

R
2
 value shows that program households do not have much 

distinct characteristics overall (Tolemariam, 2010) and as such 

finding a good match between program and non-program 

households becomes easier.  

 

 

 

 

  

 

Table 3: Probit Regression Result 

 

female Coef. Std. Err. Z     P>[Z] [95% Conf. Interval] 

dist1 .0009575 .0157137 0.06       0.951 -.0298408 .0317558 

dist2 -.024542 .0375957 -0.65    0.514 -.0982282 .0491442 

pcoffee .1735661 .1355659 1.28    0.200 -.0921383 .4392704 

psugar .0212326 .0101011 2.10    0.036** .0014348 .0410304 

age .0039881 .003261 1.22    0.221 -.0024034 .0103796 

educ -.0405907 .0124198 -3.27    0.001*** -.0649332 -.0162483 

famz -.0017576 .0190778 -0.09    0.927 -.0391494 .0356341 

land -.001512 .0004622 -3.27    0.001*** -.0024178 -.0006061 

income -4.66e-07 2.35e-07 -1.98    0.048** -9.28e-07 -4.43e-09 

cerem -.2026552 .1088702 -1.86    0.063* -.416037 .0107266 

peg .3309907 .1347578 2.46    0.014** .0668702 .5951112 

psalt .034816 .0490617 0.71    0.478 -.0613432 .1309752 

-cons -1.905136 .8248024 -2.31    0.021** -3.521718 -.2885526 
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Number of obs  1092  

 

 

 

LR chi2 (12)  91.82 

Prob > chi2  0.0000 

Pseudo R2  0.0608 

 

***, ** and * is significant at %1, 5% and 10% level of significance respectively 

Source: Own computation  

 

        Looking into the estimated coefficients above, the results 

indicate that program participation is influenced by six 

explanatory variables. Price of sugar, education level of the 

household, land size, annual income, social ceremony per year 

and price of egg variables are which affect the participation of 

the household to the microfinance program. In this probit 

regression result some variables like price of egg and price of 

sugar are makes households more likely to participate in 

microfinance program. On the contrary, more educated 

households’, those households with large land size and higher 

income households are less likely to participate in the program. 

In addition, social ceremony celebrators are less likely to 

participate in the program (at 10% level of significance).  

 

Common Support 

        The final number of blocks in this model is 4.  This number 

of blocks insures that the mean propensity score is not different 

from treated and controls in each blocks. The region of common 

support is [0.05302391, 0.77618416] implying that the two 

groups share the same characteristics in these brackets.  

  

 

Table 4: Region of Common Support 

 

Estimated propensity score 

 percentiles smallest   

1% .1211147 .0530239   

5% .260821 .0672431   

10% .3489146 .0705541 obs 1082 

25% .4727205 .0724818 Sum of wgt. 1082 

     

50% .5525003  mean .529477 

  Largest Std. Dev .1287829 

75% .6179895 .7447806   

90% .667089 .7588135 Variance .016585 

95% .689535 .7757975 Skewness -1.162977 

99% .7258213 .7761842 Kurtosis 4.4563 

Source: Own computation 

 

Matching Algorithm 

        Alternative matching estimators were used in matching the treatment and control households in the common support region. The 

following result (Table 5) shows that female microfinance participation does have a significant impact on household per capita 

expenditure by the nearest-neighborhood matching method at 5 percent  level of significance (t = 2.242). The average treatment effect 

of the treated (ATT) on household expenditure for female headed program participation was 611.699. Participants are on average 

more annually expend Birr 611.699 as compared to non participants.  

        The average treatment effect using stratification matching result that follows shows 555.598 more annual expenditure of female 

head household because of program participation. The impact is significant at 5 percent level (t = 2.646). Furthermore, the ATT using 

radius matching result shows an increased impact (721.797) more household expenditure significantly (t = 3.097) of women’s 

microcredit participation on per capita expenditure. The number of individuals matched more or less consistent in all matching 

algorithms. Looking in to the average treatment effect using kernel matching result is consistent with earlier findings. The robustness 

of the result of this matching algorithm, women’s participation increases per capita expenditure by 652.645 at a 5 percent significance 

level. This result was quite similar with nearest neighbor, radius and stratification matching methods.  

 

Table5: Results from Different Matching Algorithm  
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Matching type
7
 n. treat.

8
 n. contr.

9
  ATT

10
 Std. Err. t 

NN 572 275 611.699 272.874 2.242** 

Stratification 572 510 555.598 210.014 2.646** 

Radius  501 399 721.797 233.072 3.097** 

Kernel
11

 572 510 652.645 229.275 2.847** 

** Significant at 5% level 

Source: Own computation  

 

        Thus, all matching algorithms used above gives similar results. The maximum amount of treated households considered in 

estimation of ATT was 572 whereas the minimum was 501. The minimum amount of controlled among these matching algorithms 

was 275 and the maximum 510. The maximum average expenditure because of credit program participation in these matching 

algorithms was 721.797 while the minimum was 555.598. All results were statistically significant at five percent.   

 

Matching Quality 

Table 6: Matching Quality 

 

 Unmatched mean                %reduct               t-tast     V(T) 

variables Matched treated control biase [Biase] t p>[t]    V(C)  

dist1 U  12.822 12.904 -2.4   -0.39 0.693    0.87 

  M 12.827 12.743 2.5 -3.5 0.43 0.668    0.97 

dist2  U 8.9783 8.9619 1.5   0.25 0.799    1.00 

  M 8.9802 8.9727 0.7 54.6 0.12 0.906    0.99 

pcoffee U 3.9721 3.9429 7.8   1.29 0.199    1.15 

  M 3.9694 3.9643 1.4 82.4 0.23 0.816    1.16 

Psugar U 41.666 41.123 13.4   2.21 0.027    1.06 

  M 41.652 41.677 -0.6 95.5 -0.11 0.916    1.22* 

age U 46.164 45.95 1.7   0.28 0.780    0.75* 

  M 46.083 45.761 2.5 -50.2 0.43 0.670    0.74* 

educ U 1.729 2.9385 -35.2   -5.84 0.000    0.62* 

  M 1.7381 1.7276 0.3 99.1 0.06 0.952    1.05 

famz U 5.1923 5.3827 -8.7   -1.45 0.148    0.79* 

  M 5.188 5.1769 0.5 94.2 0.09 0.931    0.82* 

land U 42.965 115.79 -35.1   -5.91 0.000    0.08* 

  M 43.181 46.988 -1.8 94.8 -0.70 0.483    0.64* 

income U 75744 2.5e+05 -19.3   -3.27 0.001    0.02* 

  M 76049 84899 -1.0 94.8 0.70 0.486   0.51* 

cerem U .81469 .84615 -8.4   -1.38 0.167        . 

  M .81898 .81291 1.6 80.7 0.26 0.792        . 

peg U 1.5864 1.5467 12.0   1.98 0.048    1.03 

  M 1.5858 1.5805 1.6 86.4 0.28 0.781    1.11 

psalt U 9.5073 9.4668 4.8   0.80 0.426    0.86 

  M 9.5052 9.5358 -3.6 24.4 -0.61 0.541    0.86 

                                                 
7
 All matching algorisms; nearest neighbor (NN), Stratification, Radius and Kernel matching are used. 

8
 means number of treated observations 

9
 number of controlled households 

10
 Average treatment on the treated 

11
 A type of algorism used in this study that tested the robustness of the results  
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Source: Own computation 

 

        After choosing the best performing matching algorithm the 

next task is to check the balancing of propensity and covariates. 

The main purpose of the propensity score estimation is not to 

obtain a precise prediction of selection into treatment, but rather 

to balance the distributions of relevant variables in both groups. 

The balancing powers of the estimations are ascertained by 

considering different test methods such as the reduction in the 

mean standardized bias between the matched and unmatched 

households, equality of means using t-test and chi-square test for 

joint significance for the variables used. 

        The mean standardized bias before and after matching are 

shown in Table 6 with the total bias reduction obtained by the 

matching procedure. In all cases, it is evident that sample 

differences in the unmatched data significantly exceed those in 

the samples of matched cases. The process of matching thus 

creates a high degree of covariate balance between the treatment 

and control samples that are ready to use in the estimation 

procedure. Similarly, t-values in the same table show that before 

matching five of chosen variables exhibited statistically 

significant differences while after matching all of the covariates 

are balanced. 

        The low pseudo-R
2
 and the insignificant likelihood ratio 

tests support the hypothesis that both groups have the same 

distribution in covariates X after matching (see Table 7). This 

result clearly shows that the matching procedure is able to 

balance the characteristics in the treated and the matched 

comparison groups. We, therefore, used these results to evaluate 

the effect of microcredit participation of households having 

similar observed characteristics. This allowed us to compare 

observed outcomes for participants with those of a comparison 

groups sharing a common support. 

 

Table 7: Matching Quality with Pseudo R
2 

 

Sample Ps R2 LR chi2 p>chi2 

Unmatched 0.061 91.82 0.000 

Matched  0.001 2.12 0.999 

Source: Own computation  

 

IV. CONCLUSION  

        In this study data from 1092 female headed households 

from Jimma zone during 2013 were analyzed by STATA 13 

version software. Hence, the study has applied a propensity score 

matching technique which has become the most widely applied 

non-experimental tool for impact evaluation of social programs 

and policies. The main research question of the study was what 

would have happened to an outcome of interest had the 

microcredit program not been in place. Answering this question 

requires observing outcomes with-and-without the program for 

the same household. However, it is impossible to observe the 

same object in two states simultaneously. 

        The result of this study confirms that microcredit 

participation was significantly affected by six variables; Price of 

sugar, education level of the household, land size of the 

household, annual income, social ceremony per year and price of 

egg are variables that affect the program participation. Price of 

sugar and price of egg makes households more likely to 

participate in the microfinance program. However, more 

educated households’, those households with large land size and 

higher income households are less likely to participate in the 

microfinance program. This is the reason why in rural part of 

Ethiopia illiterates are more poor than literates and hence thy 

required more income from credit institutions. Large land size is 

another source of income in the study area. Therefore, 

households with large land holdings and higher income earners 

are less demander of microcredit services.  

        The propensity score matching based on different matching 

algorithms have resulted in different number of participant 

households to be matched with non-participant households after 

discarding households whose values were out of common 

support region. The concluding results based on PSM then 

indicate that there are significant differences in annual 

expenditure of households between treatment and comparison 

households, which could be attributed to the participation of 

microfinance program. Thus microfinance program has positive 

and significant effect on female headed households’ annual 

expenditure. 
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Appendix 

Appendix A: Test of Multicollinearity among Explanatory Variable 

Variable  VIF 1/VIF  

land 3.32 0.300988  

income 3.16 0.316894  

dist1 1.86 0.538146  

Pcoffee 1.68 0.593643  

peg 1.30 0.767529  

famz 1.12 0.88999  

educ 1.12 0.894867  

psalt 1.10 0.906191  

age 1.10 0.912496  

Psugar 1.10 0.912882  

cerem 1.09 0.91394  

dist2 1.09 0.914741  

female 1.07 0.932641  

 

Appendix B: Common support graph 
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Abstract- The Ethiopian Economy has the feature of low and 

stable inflation before the period 2002/03. However, in the post 

2002/03 period continues rise in the prices level along with rapid 

economic growth has been emerged. On the basis of this 

situation, this study has examined the existing causal relationship 

between inflation and money supply and between inflation and 

economic growth in Ethiopia for the period 1970/71-2010/11.The 

Johansen co integration test indicates the presence of one co 

integrating vector and the VECM demonstrate that the existence 

of long run bi-directional causality between inflation and money 

supply and uni-directional causality from economic growth to 

inflation. In the short run one way causality were found from 

money supply and economic growth to inflation. Therefore, the 

key findings of the study are inflation is a monetary phenomenon 

in Ethiopia and inflation is negatively and significantly affected 

by economic growth.Thus, based on the results of the study, 

monetary policy should be planned to maintain price stability by 

controlling the growth of money supply in the economy. Also 

combined efforts should be made by policy maker to increase the 

supply of output so as to reduce the prices of goods and services 

and boost the growth of the economy. 

 

Index Terms- Inflation, Money supply, Economic growth, 

Causality. 

 

I. INTRODUCTION 

fter the downfall of the military government in 1990/91, the 

current government of Ethiopia implemented stabilization 

and structural adjustment program with the help of the IMF and 

the World Bank (ADB, 2000). The aim of the program was to 

abolish price distortions, improve market related incentives, 

encourage private enterprises and exports, and liberalize the 

economy and to reduce the role of the public sector in the 

economy. Then a private led competitive economy operating 

under a free market and prudent fiscal and monetary policy 

environments was expected to emerge from this program 

(Minale, 2002). With this stabilization and structural adjustment 

program, inflation remained low for most of the periods 

following the adjustment program as the inflation level of the 

past.  

       Following the expansionary economic policies (such as 

increased public expenditure and money supply) followed by the 

government and National Bank of Ethiopia (NBE), resulted in 

improvements in various macroeconomic indicators including 

high economic growth (Alemayehu and Kibrom, 2008). Between 

the periods 2003/04-2010/11, the annual average real GDP 

growth rate was 11.5 percent (NBE, 2012). At the same time, 

sharp and persistence rise in the general price level in the 

economy has emerged as an important macroeconomic problem 

all over the country in the post 2002/3 period.  

       When we look at the developments in the monetary 

aggregate of Ethiopia, the broad money supply has been 

increased from birr 34.7 billion in 2002/03 to birr 145.4 billion in 

2010/11 with annual average growth rate of around 22 

percent(‘Birr’ is the official currency unit of Ethiopia). The share 

of broad money as a percentage of GDP has shown a marked 

increase from 42.7 percent in 2002/03 to 56.7 percent in 2006/07 

and latter on declined to 29.1 percent in 2010/11 (NBE, 2012). In 

the fiscal front both the government revenue and expenditure has 

increased from birr 15.7 billion and 20.5 billion in 2002/03and 

reached 85.6 billion and 93.8 billion birr respectively in 2010/11 

(MoFED, NBE, 2012). As we observe here, there has been a 

huge increase in government expenditure and the money supply 

as well.  

       In order to understand the causal relationship between 

inflation, money supply and economic growth researchers have 

exert many effort. However, the existing empirical literatures are 

far from reaching conclusive agreement on the precise 

relationship between inflation and money supply and between 

inflation and economic growth.However, there is also 

controversy on the direction of causality between money supply 

and inflation despite the strong positive correlation between 

them. Thus, the purpose of this study is therefore to examine the 

causal relationship between inflation and money supply and 

between inflation and economic growth in Ethiopia.  

       Empirical studies on the possible sources of the inflationary 

situation in Ethiopia indicated that, the fast increase in broad 

money supply, the widening of public budget deficit and the 

mechanism of financing it, the rise in price of oil and food items 

and other as the causes of the price surge (ADB, 2011; Jema and 

Fekadu, 2012; Desta, 2009; Alemayehu and Kibrom, 2008). 

While the government on the other hand argues that structural 

factors that is, the hoarding of goods by traders (piling up 

stocks), rapid economic growth, the rise in oil and food prices are 

the possible sources of inflation in the country (Jema and 

Fekadu, 2012). In sum, there is no consensus on why Ethiopia is 

A 
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currently facing varying food and non food inflation while the 

economy is registering rapid growth. 

       Therefore, in this situation it is interesting to understand the 

causal relationship between inflation and money supply on one 

hand and inflation and economic growth on the other 

hand.However, in the context of Ethiopia, the relationship 

between inflation and money supply as well as the repercussion 

of inflation on economic growth or vice versa is not well studied. 

To the best of the researcher knowledge, there have been little 

empirical studies done on the causal relationship between 

inflation, money supply and economic growth in the country. 

Wolde–Rufael, (2008) tried to investigate the causal link among 

inflation, money and budget deficits for the period 1964 to 2003 

using the bounds test approach to co integration and a modified 

version of the Granger causality test. While, Fekadu, (2012) 

analyzed the relationship between inflation and economic growth 

for the period 1980-2011 using Vector Auto regression (VAR) 

model. Unlike these studies, in this paper the causal relationship 

between inflation and money supply and between inflation and 

economic growth is examined by using tri-variate Vector Error 

Correction Model (VECM) for the period 1970/71-2010/11. 

       Thus, the main objective of the study was to empirically 

analyze the causal relationship between inflation and money 

supply and between inflation and economic growth in Ethiopia 

for the period 1970/71-2010/11.  Specifically this study tried to 

address: the long run relationship between inflation, money 

supply and economic growth; examine whether money supply 

and economic growth causes inflation; and whether inflation 

causes money supply and economic growth.  

       The rest of the paper is organized as follows. The next 

section provides review of empirical literature.This is followed 

model specification and methodology section. The penultimate 

section presents the empirical results.The concluding and policy 

implication section ends the paper. 

 

II. A BRIEF REVIEW OF THELITERATURE 

       For monetarists inflation is purely a monetary phenomenon. 

They argued that a sustained increase of aggregate prices in an 

economy is caused by the excessive rate of expansion of the 

supply of money. According to this argument the direction of 

causality should run from money supply to aggregate prices. On 

the other hand, other school of thought like structuralists’ school 

challenged “inflation is purely a monetary phenomenon” and 

argued that the excessive money supply is a consequence rather 

than cause of inflation particularly in developing countries, i.e., 

the direction of causality runs from inflation to money supply 

(Tang, 2008). Similarly, there is also a debate on the relationship 

between inflation and economic growth. No conclusive 

theoretical argument for either a positive or a negative 

association and directional causal link between inflation and 

economic growth. To solve theses controversies different 

research was conducted but there is no much empirical consensus 

on the relationships between inflation – money supply and 

inflation – economic growth. 

       Kesavarajah and Amirthalingam, (2012) examined the nexus 

between money supply and inflation in Sri Lanka over the period 

1978 to 2010. They employed Johanson and Juseliues 

multivariate cointegration test and Granger causality test to 

estimate the long run equilibrium relationship among the 

variables.The result indicates the presence of long run 

relationship among the variables and the Granger causality test 

indicates there was a significant causality from money supply to 

inflation in Sir Lanka. While, Gunasinghe, (2007) analyzed the 

causal relationship between inflation and economic growth in 

this country using Granger causality. The result reveals that 

causality runs from inflation to economic growth for the period 

1960-2005. Mallik and Chowdhury, (2001) analyzed the short-

run and long-run dynamics of the link between inflation and 

economic growth for four South Asian economies: Bangladesh, 

India, Pakistan, and Sri Lanka by applying cointegration and 

error correction models by using annual data. The result revealed 

that, there is positive and statistically significant relationship 

between inflation and economic growth for all four countries and 

the sensitivity of growth to changes in inflation rates is lower 

than that of inflation to changes in growth rates.  

       Amin, (2011) studied “Quantity Theory of Money and its 

Applicability” in the case of Bangladesh using Johansen 

cointegration method; the empirical findings indicate the 

existence of long run cointegrating relationship between money 

supply and inflation. The Granger causality test, revealed a 

unidirectional causal relationship running from money supply to 

inflation which provides evidence in support for quantity 

theorist’s view.Ahmed and Mortaza, (2005) empirically 

investigated the relationship between inflation and economic 

growth in this country, using annual data set on real GDP and 

CPI for the period of 1980 to 2005, and the co-integration and 

error correction models. The empirical evidence indicates that 

there exists a statistically significant long-run negative 

relationship between inflation and economic growth for the 

country as indicated by a statistically significant long-run 

negative relationship between CPI and real GDP. 

       Abbas and Husain, (2006) examined the causal relationship 

between money and income and between money and prices in 

Pakistan. Their cointegration analysis indicates that the existence 

of long run relationship among money, income and prices. The 

causal relationship between money and prices indicated a bi-

directional causality that money expansion increases price level 

and inflation in turn increases the money supply in Pakistan.  

       Chuan-Yeh, (2012) investigated the causal relationship 

between inflation and economic growth using a broad cross-

country data from 140 countries over the period 1970-2005. The 

results indicated that, inflation retards growth, whereas the effect 

from growth to inflation is beneficial. Moreover, he divided the 

cross national dataset in to low income, developing, and high 

income countries, and the results revealed that, the negative 

impact of inflation on growth in low income countries is greater 

than in developing and high income countries. On the other hand, 

he exploited the difference in effect of growth on inflation in 

different income level countries. Higher economic growth cannot 

results in improvement of inflation in high and low income 

countries. On the contrary, rapid economic growth induces 

higher inflation in low income sample countries. 

       In Africa, Chimobi and Uche, (2010) studied the relationship 

between Output, Money and Inflation in Nigeria by employing 

Cointegration and Granger-causality test analysis. Their findings 

revealed non-existence of a cointegrating vector in the series 

used. Money supply was found granger cause both output and 
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inflation. The result implies that monetary stability can 

contribute towards price stability in the Nigerian 

economy.However, Umaru and Abdulrahan, (2012) investigated 

the impact of inflation on economic growth and development in 

Nigeria between 1970-2010 through Granger causality test of 

causation between GDP and inflation. The results of Causality 

suggest that GDP causes inflation and not inflation causing GDP 

and it also revealed that inflation possessed a positive impact on 

economic growth through encouraging productivity and output 

level and on evolution of total factor productivity. Salami 

andKelikume, (2010) estimated the inflation threshold for 

Nigeria and found 8 percent over the period 1980-2008, beyond 

this optimum point inflation becomes unfavorable to growth. 

       Tabi and Ondoa, (2011) analyzed the relationship between 

economic growth, inflation and money in circulation in 

Cameroon using a VAR model for the period 1960-2007. They 

found that increase in money supply increases growth and that 

growth causes inflation; however, an increase in money supply 

does not necessarily increase inflation. 

       In Tanzania Ailkaeli, (2007) studied Money and Inflation 

Dynamics in Tanzania. He used GARCH model on seasonally 

adjusted monthly data for the period 1994-2006 and the results of 

the study shows that, a current change in money supply would 

have impact on inflation rate significantly in the seventh month 

ahead. Additionally the effect of money supply on inflation is not 

a sort of one-time strike on inflation but a kind of persistent 

shock. Similarly Odhiambo, (2011) analyzed the short-run and 

long-run causal relationship between Economic growth, 

investment and inflation in Tanzania using the ARDL-bounds 

testing approach. Thefindings of the study indicate unidirectional 

causal flow from inflation to economic growth without any 

feedback response. 

 

Empirical Studies inEthiopia 

       Literature regarding inflation, money supply and economic 

growth in Ethiopia is scanty. Most of the studies focus on the 

sources and impacts of the current inflation level in the country. 

The methodologies of some of the studies are theoretical 

description and individual argumentations. 

       Teshome, (2011) studied the source of inflation and 

economic growth in Ethiopia using statistical analysis. According 

to him, between the year 2004 and 2008 the higher desires to 

spend and higher import price with slow growth of aggregate 

supply contributed to inflation in the country. He states that, 

inflation in Ethiopia is not a monetary phenomenon, and to him 

controlling money supply to reduce inflation will hinder growth 

of the economy. In addition to this, stopping the injection of 

money to the economy can’t stop inflation due to high velocity of 

money caused by growth of financial institution and economic 

transaction in the economy. In part of the study he mentioned 

that, it is difficult to specify the exact relationship between 

inflation and growth and one must study the structure of 

government spending and the nature of economic growth.  

       Desta, (2009) stated that, there was an increase in broad 

money supply in Ethiopia and bank credit has been increased. 

From 2002 to 2006, Ethiopia’s real GDP increased by 6.8 

percent. Rather than adjusting the money stock with the change 

of GDP, the country’s money supply grown by about 18 percent, 

contributing to an average 12 percent increase in the rate of 

inflation. He also argues that if a nation achieves full 

employment, it is possible to assume that economic growth is 

likely to precipitate an inflationary situation. However, Jema and 

Fekadu, (2012) analyzed determinates of the recent soaring food 

inflation in Ethiopia and stated that, in Ethiopia food price 

accounts for the lion’s share of the Consumer Price Index. This 

results in food price inflation necessitating general inflationary 

pressures in the economy both directly and indirectly. Moreover, 

food prices increased even faster than non-food items that made 

it the main contributor to high general inflation.  

       Wolde–Rufael, (2008) investigated the causal link among 

inflation, money and budget deficits for the period 1964 to 2003 

using the bounds test approach to cointegration and a modified 

version of the Granger causality test. To check the robustness of 

the bounds test, he also used two additional long run tests: the 

dynamic ordinary least squares and the fully modified ordinary 

least squares (FMOLS). He found that, there was a long run 

cointegrating relationship among the series with a unidirectional 

Granger causality running from money supply to inflation and 

from budget deficits to inflation. He concluded that, the control 

of the money supply is essential policy tools for the long-run 

macroeconomic stability of Ethiopia. Fekadu, (2012) analyzed 

the relationship between inflation and economic growth in 

Ethiopia for the period 1980-2011.The Vector Auto regression 

(VAR) model showed that, an increase in economic growth 

decreases inflation whereas inflation does not have significant 

effect on economic growth in the short run. The Granger 

Causality test showed that, economic growth has forecasting 

power about inflation while inflation does not have predicting 

power about economic growth. The Cointegration test indicates 

that, there exist a long run relationship between economic growth 

and inflation in Ethiopia. Vector error correction estimates 

indicated that, economic growth significantly reduces inflation in 

short run while inflation does not have any significant effect on 

economic growth. 

 

III. RESEARCH METHODOLOGY 

Type and Sources of Data 

       This study entirely used secondary data sources covering the 

year ranged from 1970/71 to 2010/11. Data are collected from 

Ministry of Finance and Economic Development (MoFED) and 

National Bank of Ethiopia (NBE). The data set includes Real 

Gross Domestic Product (RGDP), Money Supply (M2 or broad 

money supply) and Consumer Price Index (CPI). 

       Consumer Price Index (CPIt): is the Ethiopian consumer 

price index and it measures changes in the prices of basket of 

goods and services that households consume. Such changes have 

an effect on the real purchasing power of consumers’ incomes 

and their welfare. When the prices of different goods and 

services vary by different rate, a price index can only reflect their 

average movement. A price index is usually given a value of 

unity, or 100, in some reference period and the values of the 

index for other periods of time are intended to show the average 

proportionate or percentage change in prices from this price 

reference period. CPI is expressed in averages of the year in the 

data. 

       Money Supply (M2t): traditionally, money supply is 

defined from its narrow and broader sense. Narrow money (M1) 
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is a measure of money stock intended primarily for use in 

transactions. It consists of currency held by the public, traveler’s 

checks, demand deposits and other checkable deposits. Broad 

money (M2) is a measure of the domestic money supply that 

includes M1 plus Quasi-money (savings and time deposits), 

overnight repurchase agreements, and personal balances in 

money market accounts. Mostly, M2 includes money that can be 

quickly converted to M1. The NBE takes the broader definition 

of money or M2 as money supply and in this study also this 

definition of money is used as money supply and measured in 

local currency.       

       Real Gross domestic product (RGDPt): is aggregate 

measure of the size of an economy adjusted for price changes. 

Gross domestic product (GDP) is the value of all final goods and 

services produced in the country for a given period of time 

measured in local currency. The market value of GDP depends 

on the actual quantity of goods and service produced, and their 

price. The actual quantity of goods produced some times is called 

the volume. Therefore, RGDP was used to capture the overall 

economic performance. 

 

Model Specification 

       The quantity theory of money (QTM) relates a direct and 

proportional relationship between money supply and price level. 

The modern versions of this theory are often associated with 

Irving Fisher, (1911), it measures expenditures in two different 

ways and arise with these two identities (Alimi, 2010):  

Y = MV                                                                                                                  

[1] 

 Y = py                                                                                                                         

[2] 

Hence MV = py                                                                                                            

[3] 

 

       Where:  y is real output (of commodities); P is price level 

(i.e. the average price of commodities); Y is nominal value of 

output (= nominal output); M is money supply;     V is velocity 

of circulation of money 

       Fisher recognized equation (3) as an identity and he forward 

assumptions to transform the quantity of equation to the theory of 

prices determination. The quantity theory of equation (QTM) can 

be rewritten in terms of percentage rate of change (in terms of 

growth rates): 

                                                                                               
[4] 

 

       Where p is the logarithm of the price level, y is logarithm of 

real output, m is the logarithm of money supply, and v is the 

logarithm of the velocity of money.  

       Assuming the velocity of money is constant; the inflation 

equation can be specified by taking three variables in to account: 

consumer price index (CPI), Money supply (M2) and real GDP. 

Many works treat real output and the quantity of money (and 

their growth rates) as exogenous variables (see for example 

Alimi, (2010)).If the monetarist theory of inflation is true, the 

following relationship holds in the long run.  

 

= 1    = -1             [5] 

       Where  is the constant term,  are the coefficients of 

the respected variables to be estimated, LCPIis logarithm of 

consumer price index, LM2 is logarithm of money supply, 

LRGDPis logarithm of real GDPand t is the time period. The 

residual  is assumed to be white noise. 

       The consumer price index (CPI) used as a proxy for inflation 

rate(INF), broad money(M2) used as a proxy for money supply 

and Real Gross Domestic Product(RGDP) used as a proxy for  

Economic growth. The three variables are transformed to 

logarithmic form to obtain LCPI, LM2 andLRGDP respectively 

over the period 1970/71-2010/11. Transforming data to 

logarithmic form have advantage of smoothing data distribution 

to some extent and makes data to have better goodness of fit for 

non-linearity. The most important is taking the difference of 

variables can obtain their respective change rate (Xiao, 2009). 

The above proxy for inflation, money supply and economic 

growth were used in the study of Alimi, (2010) and many others 

to determine the relationship between Inflation, Money supply 

and Economic growth. 

 

IV. EMPIRICAL RESULTS 

       This paper employed tri-variate Granger causality test with 

Vector Error Correction Model (VECM) framework of the 

analysis on the causal relationship between inflation money 

supply and economic growth in Ethiopia. In this analysis the 

direction of causality between inflation and money supply; and 

between inflation and economic growth is determined. 

       The results in table 2 indicate that all the variables were non-

stationary in levels. This can be seen by comparing the P-values 

of both Augmented Dickey-Fuller (ADF) and Phillips-Perron 

(PP) test statistic with 1%, 5% and 10% level of significance. 

The results of this table show strong evidence of non-stationary 

in level and it is adequate to conclude that there is a unit root in 

the variables at level. Therefore, to make all the variables 

stationary all of them were differenced once and the ADF and PP 

test were conducted, and the result is given in table 3. 

 

 

Table 1: Definition of Variables 

 

Variable Definition 

Log of Consumer Price Index (LCPI) It is a weighted average of the percentage price 

changes for a specified set (basket) of consumer 

products. 

Log of Money Supply (LM2) It includes Narrow Money (M1)
1
 plus Quasi-Money 

(Savings and Time deposits), overnight repurchase 
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agreements, and personal balances in money market 

accounts.   

Log of Real Gross Domestic product (LRGDP) Real GDP is measured as Gross Domestic Product 

at market prices based on constant national 

currency.   

This table provides the definition of the variables used in the analysis. 
1 

Narrow money (M1) includes 

currency held by the public, traveler’s checks, demand deposits and other checkable deposits. 

 

Table 2: Unit Root Test for Stationary at Level 

 

 

                                 ADF test 

 

LCPI 

 

LM2 

 

LRGDP 

None 

 

Test statistic 5.0664 4.6178 4.1736 

P-Value 1.0000 1.0000 1.0000 

Intercept Test statistic 0.3493 1.1608 4.0781 

P-Value 0.9781 0.9973 1.0000 

Intercept and 

trend 

Test statistic -1.4965 0.6450 1.5789 

P-value 0.8142 0.9994 1.0000 

 

                              PP test 

None 

 

Test statistic 4.2104 11.6824 3.8588 

P-Value 1.0000 1.0000 0.9999 

Intercept Test statistic 0.1714 1.3721 6.2798 

P-Value 0.9673 0.9986 1.0000 

Intercept and 

trend 

Test statistic -2.0077 -0.1233 1.6095 

P-value 0.5795 0.9927 1.0000 

Source:  Authors Estimation using e-view 6. 

Note:(*), (**) and (***) denotes rejection of the null hypothesis at 1%, 5% and 10% level of significance. 

 

Table 3:Unit Root Test for Stationary at First Difference 

 

                                ADF test     LCPI    LM2    LRGDP 

None Test statistic -3.3477 0.0788 -1.0946 

P-Value 0.0014* 0.7018 0.2431 

Intercept Test statistic -4.9047 -4.5305 -2.0642 

P-Value 0.0003* 0.0008* 0.2596 

Intercept and trend Test statistic -4.8505 -4.6724 -6.6018 

P-value 0.0019* 0.0030* 0.0000* 

 

                               PP test 

None 

 

Test statistic -3.4424 -0.2144 -3.6788 

P-Value 0.0010* 0.6026 0.0005* 

Intercept Test statistic -4.9029 -4.9242 -4.7787 

P-Value 0.0003* 0.0003* 0.0004* 

Intercept and trend Test statistic -4.8545 -5.0244 -6.0250 

P-value 0.0018* 0.0012* 0.0001* 

Order of 

Integration 

 

 

 

    I(1) 

 

     I(1) 

 

    I(1) 

Source:Authors Estimation using e-view 6 Software. 

Note:(*), (**) and (***) denotes rejection of the null hypothesis at 1%, 5% and 10% level of significance. 

 

       Table 3 shows that all the variables were stationary at first 

difference. Therefore based on this result, the null hypothesis of 

unit root is rejected and it is safe to conclude that, all the 

variables become stationary at first difference and they are 

integrated of order one I(1).  

       Granger causality test, co integration and Vector Error 

correction Model (VECM) are usually preceded by a test of 

optimal lag length due to the estimated results are affected by the 

number of lag included. So, we must determine the maximum lag 

length before estimating the models and the standard Granger 
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causality test. In this study, the sequential modified LR test 

statistic (LR), Final Prediction Error (FPE), Akaike Information 

Criteria (AIC), Schwarz Information Criterion (SC) and the 

Hannan-Quinn Information Criterion (HQ) are employed to 

determine the optimal lag length. These lag length selection 

criteria are given automatically by E-Views 6.0 econometrics 

software package to specify the maximum number of lags. 

Therefore, as Table 4 reveals that from lag length selection 

analysis lag length of 1 is optimal for series at level in all of the 

above types of criteria. 

 

Table 4:Lag Order Selection Criterion 

 

VAR Lag Order Selection Criteria 

Endogenous Variables: LCPI, LM2 and LRGDP 

Sample: 1970/71-2010/11 

Included Observations: 35 

 

Lag LogL LR FPE AIC SC HQ 

0 -22.3533 NA 0.0007 1.3344 1.4637 1.3804 

1 162.2821 330.4001* 7.39e-08* -7.9096* -7.3925* -7.7256* 

2 165.4720 5.2046 1.01e-07 -7.6038 -6.6988 -7.2818 

3 175.0123 14.0593 1.01e-07 -7.6322 -6.3394 -7.1722 

*indicates Lag order selected by the criterion 

LR: Sequential modified LR test statistic (each test at 5% level) 

FPE: Final prediction error  

AIC: Akaike Information Criterion 

SC: Schwarz Information Criterion 

HQ: Hanna-Quinn Information Criterion 

Source:  Authors Estimation using e-view 6 Software. 

 

       Granger causality test is undertaken here to have the idea about the causal relationship between inflation and money supply and 

between inflation and economic growth. Since all the variables are found to be I (1), the test is applied to the first differenced 

variables. 

 

Table 5:Pair-wise Granger Causality Test between DLCPI, DLM2 and DLRGDP 

 

 

Lags 

 

Null Hypothesis 

 

Obs. 

 

F-stat. 

 

Prob. 

1 DLM2 does not granger cause DLCPI   39 4.5196 0.0404* 

DLCPI does not granger cause DLM2   0.3512 0.5570 

1 DLRGDP does not granger cause DLCPI   39 4.2947 0.0455* 

DLCPI does not granger cause DLRGDP   1.0704 0.3545 

1 DLRGDP does not granger cause DLM2  39 0.8356 0.3667 

DLM2 does not granger cause DLRGDP   1.8161 0.1862 

Source:Authors Estimation using e-view 6 Software. 

Note:(*) denotes rejection of the null hypothesis at 5% significant level  

 

       DLCPI: First Difference of Logarithm of Consumer Price 

Index, DLM2: First Difference of Logarithm of Money Supply, 

DLRGDP: First Difference of Logarithm of Real Gross Domestic 

Product 

       Granger causality test result presented in table 5 reveals 

money supply granger causes inflation that the null hypothesis 

money supply does not granger cause inflation is rejected at 5 

percent level  but inflation does not granger cause money supply. 

Therefore this result indicates that causality running from money 

supply to inflation. The implication of the result is that money 

supply growth has valuable information in forecasting the values 

of inflation in the short run.     

       In table 5 the null hypotheses that economic growth does not 

granger causes inflation is rejected at 5 percent level of 

significance. However, the reverse is not rejected indicating that 

is economic growth which causes inflation and not the other way 

round. This implies that economic growth significantly suggest 

something about short run behavior of inflation rate while 

inflation rate does not predict anything about the short run 

properties of economic growth in Ethiopia. 
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Table 6:Co integration Test Result 

 

Sample: 1970/71 to 2010/11 

Sample (Adjusted): 1972/73 to 2010/11 

Included Observations: 39 after adjustments 

Trend Assumption: Linear Deterministic Trend 

Series: LCPI LM2 LRGDP 

Lags Interval (in first differences): 1 to 1 

Unrestricted Co-integration Rank Test (Trace) 

Hypothesized No. 

of CE(s) 

 

Eigen value 

 

Trace statistic  

 

0.05 critical value 

 

Prob.
** 

None* 0.4321 37.2937 29.7971 0.0057 

At most 1 0.2683 15.2255 15.4947 0.0549 

At most 2 0.0750 3.0401 3.8415 0.0812 

Trace test indicates 1 cointegrating equation(s) at the 0.05 level. 
(*) 

denotes rejection of the hypothesis at the 0.05 level. 
(**) 

Mackinnon-Haug-Michelis (1999) p-values. 

Unrestricted Co-integration Rank Test (Maximum Eigen value) 

Hypothesized No. 

of CE(s) 

 

Eigen value 

Max-Eigen Static  

0.05 critical value 

 

Prob.
** 

None
*
 0.4321 22.0681 21.1316 0.0368 

At most 1 0.2683 12.1855 14.2646 0.1039 

At most 2 0.0750 3.0401 3.8415 0.0812 

Max-Eigen value test indicates 1 cointegrating equation(s) at the 0.05 level. 
(*) 

denotes rejection of the hypothesis at the 0.05 level 
(**) 

Mackinnon-Haug-Michelis (1999) p-values 

Source:Authors Estimation using e-view 6 Software. 

 

       Based on the results of Johansen cointegration test which is 

presented in table 6, the trace test reveals the existence of one 

cointegrating equation at 5 percent level of significance and the 

maximum Eigen value test also confirms the result. Therefore, it 

is safe to conclude that these two variables (LM2 and LRGDP) 

are individually cointegrated with aggregate price level. Thus, 

aggregate price, money supply and real output have long run 

equilibrium relationship between them.As the variables are 

cointegrated and the objective of this study is to examine the 

relationship of aggregate price to money supply and RGDP the 

cointegrating vectors are normalized by aggregate price (LCPI). 

The normalized coefficients of long run relationship in table 7 

show that long run effect of money supply on aggregate price is 

positive and statistically significant at 1 percent level. Inflation 

level will increase by 1% if money supply increases by 3.4734%, 

hence the direction of relation is positive. On the other hand, 

RGDP is negatively related to aggregate price in the long run and 

it is statistically significant at 1 percent level. The general price 

level decreases by one present as far as economic growth 

increase by 12.8910%.  Clearly this finding is consistent with the 

monetarist view that in the long run keeping output constant 

hence only change in money supply will lead to price change.  

 

Table 7: Normalized Cointegration Coefficients: 1 Cointegrating Equation 

 

 

           LCPI 

 

               LM2 

 

           LRGDP 

      1.0000            3.4734* 

           (0.6706) 

           [5.1795] 

        -12.8910* 

         (2.5378) 

         [-5.0796] 

Note: *denotes rejection of the null hypothesis at the 1 percent level of significance and Standard error in ( ) and t-statistic in [ ]  

 

VECM Test Results 

       Since the cointegration test confirmed the existence of long 

run relationship among the variables, the vector error correction 

model helps to estimate the short run relationship and the speed 

of adjustment towards long run equilibrium.  
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Table 8:Summary Results of Causality Test using VEC 

 

  

Independent Variable 

  

DLCPI 

  

DLM2 

  

DLRGDP 

ECTcpi-1 

t-value 

t-prob. 

-0.0157 

1.8129 

0.0728** 

-0.0857 

-4.5643 

0.0001* 

-0.0086 

-0.105 

0.9166 

DLCPI-1 

t-value 

t-prob. 

0.1333 

0.9372 

0.3509 

-0.0079 

-0.0896 

0.9288 

0.0402 

0.728 

0.4729 

DLM2-1 

t-value 

t-prob. 

0.2168 

2.1063 

0.0380** 

-0.0845 

-0.5347 

0.594 

0.1789 

0.9644 

0.3372 

DLRGDP-1 

t-value 

t-prob. 

-0.7729 

-3.1156 

0.0024* 

-0.2383 

-1.5423 

0.1261 

0.1759 

0.9696 

0.3345 

Constant  

t-value 

t-prob. 

0.0354 

0.9201 

0.3597 

0.1594 

6.6486 

0.0001* 

-0.0101 

-0.3588 

0.7205 

R-Squared 

Adj. R-Squared 

F-Statistics 

0.4078 

0.336 

5.6819 

0.414 

0.3451 

6.087 

0.241 

0.1517 

2.6999 

Source:Authors Estimation using e-view 6 Software.  

Note:(*) and (**) denotes significance of the p – value at 1% and 10% significance level 

ECT: Error Correction Term 

 

       Based on the results of Vector Error correction Model 

(VECM) from the table 8, the error correction term in LCPI 

equation is weakly significant at 10 percent level and has a 

negative sign, implying that there exists a long run relationship 

running from money supply and economic growth to inflation. 

The speed of adjustment of any disequilibrium toward long run 

equilibrium is that about 1.57 percent of the disequilibrium in 

inflation is adjusted each year. The degree of adjustment 

mechanism is not powerful.The coefficient of error correction 

term with money supply as dependent variable is observed to be 

statistically significant at 1 percent level, indicating that there 

exists a strong long run relationship running from inflation and 

economic growth to money supply. Contrary the error correction 

term of RGDP as dependent variable was observed to be 

statistically insignificant, implying non existence of long run 

causality was observed from inflation and money supply to 

economic growth. Therefore from table 8 there exist bi-

directional granger causal relationship between inflation and 

money supply and uni-directional granger causal relationship 

from economic growth to inflation in the long run. 

 

V. CONCLUSION 

       This study has attempted to analyze the causal relationship 

between inflation and money supply and between inflation and 

economic growth in Ethiopia and the tri-variate Granger 

causality with VECM method of analysis was used. The 

Johansen co integration test shows that aggregate price, money 

supply and real GDP are co integrated. This implies that the 

variables have long run equilibrium relationship. Following the 

co integration result, VECM is formed and the result indicates 

that there is bi-directional causal relationship between inflation 

and money supply and uni-directional granger causal relationship 

from economic growth to inflation in the long run.  

       In the short run the model indicates the presence of uni-

directional causality from money supply to inflation. The finding 

that money supply causes inflation implies that the monetarist 

view exists in Ethiopian economy. The monetarist argued, to the 

extent that monetary expansion is not accompanied by expansion 

from production sector of the economy, the supply of money will 

have a direct effect on inflation. A number of recent studies that 

looked on inflation and money growth over long periods found 

strong relationship between growth rates of the money supply 

and of the price level for countries with high inflation rates.On 

the other hand, there is no reverse causation from inflation to 

money supply. In addition to inflationary way of financing 

different public investment by the government of Ethiopia has 

contributed to the current inflation. 

       The model also reveals economic growth has negative effect 

on inflation in the short run. If the basic sources of economic 

growth are noninflationary like increase in production and 

productivity, economic growth reduces inflation. However, if 

economic growth comes from sources which increase money 

supply above the real output, it creates problems of too much 
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money chasing too few goods which in turn results inflation. 

Economic growth must decrease inflation because the more 

goods are produced, the lower the prices of goods. This 

association between the level of production and the level of 

prices also holds for economic growth and inflation rate. If the 

growth rate of real GDP increases and the growth rates of money 

supply and velocity of money are kept constant, the growth rate 

of the price level must decline. But the growth rate of the price 

level is just another term for the inflation rate; therefore, inflation 

must decline. An increase in the rate of economic growth means 

more goods for money to chase, which puts downward pressure 

on the inflation rate. However, this can be hold if the underlying 

source of economic growth is productivity or supply growth. 

       Further there is no causation from inflation to economic 

growth and this finding is similar with Sidrauski’s model. 

Nevertheless, Sidrauski’s result seems to have little significance 

in explaining the current situation of the country. Furthermore, 

like many other developing economies, the economy of Ethiopia 

is a dual economy in which the traditional sector is the most 

dominate since majority of the population live in this sector. 

Therefore, due to this the increase in inflation rate does not seem 

to affect the output of the traditional sector which constitutes a 

large share in GDP. This is due to the fact that the economic 

activity of this sector is highly determined by exogenous factors. 

This might be another reason why no significant causation is 

found from inflation to economic growth at least in the short run. 

 

Policy Implications 

       The results support monetarist view that is inflation is a 

monetary phenomenon and other similar results were found in 

Ethiopia. On the basis of the present study result, reduction of 

money supply can result in reduction of inflationary pressure in 

Ethiopia. Therefore, the National bank of Ethiopia needs to 

exercise tight monetary policy. Although the empirical evidence 

shows the change in money supply causes inflation, it does not 

mean that the implementation of tight monetary policy alone is 

effective anti-inflationary instrument. Because based on the 

negative causal effect of economic growth on inflation, supply-

side policy can also be appropriate to contain inflation. 

       In Ethiopia, there is fast economic growth as well as high 

level of inflation at the same time. Hence it is essential to 

identify the possible sources of the country’s current economic 

growth and inflation. If the sources of growth are dominated by 

inflationary way of financing different public investments, this 

exacerbates the problems of high inflation existing in the country 

by creating more money than real output in the 

economy.Therefore combined effort should be made by policy 

makers to increase the level of output and supplyso as to reduce 

inflation in Ethiopia.  

       The robustness of the study result is delimited by the inter 

play of macro-economic factors such as interest rate, rate of 

saving, rate of investment, budget deficit, exchange rate, export 

and import. Here, in this study, the pure causal relationship 

between inflation, money supply and economic growth is 

analyzed without including any controlling variables. In addition 

to this limitation, CPI was used as proxy for inflation which 

mainly measures variation in prices at household level. 

Therefore, there is need for broader definition of inflation that 

will factor in change in price level in all the components of 

aggregate demand. Hence, future studies will address these 

issues. 
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Figure 1: Long Run Model Stability (1 –step residuals +/2
nd

 SE) 

(Plot of Recursive Graphs) 
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Figure 2: Short Run Model Stability (1 –step residuals +/2
nd

 SE) 

(Plot of Recursive Graph) 

1985 1990 1995 2000 2005 2010

-0.100

-0.075

-0.050

-0.025

0.000

0.025

0.050

0.075

0.100 Res1Step 

 
 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 1, January 2016      566 
ISSN 2250-3153   

www.ijsrp.org 

Determinants of Economics Students’ Academic 

Performance: Case Study of Jimma University, Ethiopia 

Muhdin Muhammedhussen  

 
Lecturer of Economics, Jimma University 

 
Abstract- The main objective of this study is to identify the 

determinants of Economics Students’ academic performance at 

Jimma University, Ethiopia. A Simple random sampling was 

used to select 100 students from senior students of Economics 

Department. The independent t-tests, pearson correlation and 

tobit model were used to investigate factors affecting students 

academic achievement. The outcome illustrates that university 

entrance exam score, family economic situation, sleep time and 

habit of study are the main determinants of students’ academic 

performance. However, sex, residential place, study time and 

recreation time were found insignificant. Finally, the study 

recommends that universities, students’ families and policy 

makers need to work hard towards improving students academic 

performance, by considering aforementioned determinants. 

 

Index Terms- Determinants, Academic Performance, Tobit 

Model. 

 

I. BACKGROUND AND JUSTIFICATION OF THE STUDY 

ducation is an important weapon for of achieving sustainable 

economic development.  Today almost all countries are 

preoccupied with economic growth and social improvement. 

Education plays a key role in developing the ability of a country 

to absorb modern technology and capacity for self-sustaining 

growth and development. It is important in raising the 

productivity of a nation and hence can also be seen as vital 

components of growth and development (Todaro and Smith, 

2012). This is because educated workers are more literate, 

analytical and deals with complex tasks.  

        The relationship between education and economic 

development has long been recognized in the development 

literature. There are two points in this regard. On one hand, 

Education is seen as a product of the development process. On 

the other hand, education is considered an essential resource in 

the development process (Gyimah-Brempong, 2010). It has a 

central place in building human capabilities and accelerates 

economic growth through knowledge, skills and attitude change. 

It is an input to economic growth, poverty and inequality 

reduction, health improvement, good governance, institutional 

development, and policy framework. As a result, the role of 

education as a major driver of economic development is well 

recognized. It is assumed to increase with progress in science and 

technology.  

        Students are most essential asset for any educational system. 

School, colleges and universities are meaningless without 

student. The overall development of any country is directly 

linked with student academic performance. In the recent years, 

due attention is given to student academic performance 

measurement. Indeed, it is challenging aspects of academic 

literature (Mushtaq and Khan, 2012). Identifying the factors that 

influence students’ performance is not a simple task. It has been 

the subject of ongoing debate among educators, academics, and 

policy makers (Sarwar, A. and Sarwar, S. M., 2012).  

        Attempts were made in the literatures is to identify the 

factors that affect students' academic performance and lead to 

students' success. So far most of the studies analyzed student 

academic performance on such issues like gender disparity, 

psychology, teacher’s education and teaching style, class 

environment, socio economic factor and family education 

background. The finding of these studies varies from region to 

region and their results differ in cities and rural areas (Mushtaq 

and Khan, 2012).  

        Understanding the status and determinants of academic 

performance of students is essential for successful and effective 

intervention to bring quality education. In Ethiopia, so far, few 

studies were conducted in this regard. With the view of that this 

paper examines the socio-economic determinants of students’ 

academic performance in Jimma University, with special focus to 

Economics department. The study may helpful for all students, 

parents, Universities administration and policy makers to design 

and implement the policies to improve the students’ performance 

and the quality of education. The main objectives of this study 

were; 

1. To find out the relationship between 

different factors and students 

academic performance using CGPA 

as outcome indicator. 

2. To identify the determinants (factors 

which have more impact) of students’ 

performance.  

 

II. LITERATURE REVIEW: DETERMINANTS OF ACADEMIC 

PERFORMANCE 

        The academic performance of students in universities is a 

concern not only to the parents, administrators and educators, but 

also to companies in the labor market. Determinants of students' 

performance have received considerable attention in the 

education literature. Student performance is generally viewed as 

product of socio-economic, psychological and environmental 

factors. Hence, the factors are expected to vary from place to 

place (Ali et al, 2013). So far, various researchers conducted in 

their study in different parts of the globe to understand and 

identify the real determinants of university or college students’ 

academic performance.  

E  
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        McCarty et al (2006), in Spain, identified main factors that 

influence student learning in college macroeconomics and 

microeconomics courses. The result shows that student gender, 

matching instructor and student gender, and Grade Point Average 

were significantly affect performance in principles of both 

microeconomics and macroeconomics. Student achievement 

from college entrance exam scores and class size are, however, 

found statistically insignificant.  

        Al-Mutairi (2011) investigated the factors affecting student 

performance in Arab Open University, Kuwait. The data were 

analyzed by using Ordinary Least Square (OLS) multiple 

regressions. The result reveals that the Grade Point Average of 

the student is affected by gender, age, marital status, score of the 

high school and nationality. Furthermore, the study outcome 

shows that younger students perform better than mature students 

and non-national students perform better than national student. 

As of Islam (2014) pre-admission qualification, level of 

attendance, probation status, time spend in study, father’s 

education, parental support and involvement, major subjects of 

study, and gender of the students have been identified as 

significant determinants of academic success of students in 

Sultan Qaboos University (SQU), Oman. 

        Ali et al (2013) examined the factors affecting academic 

performance of graduate students of Islamia University of 

Bahawalpur Rahim, Pakistan. Using linear regression model, 

correlation analysis, and descriptive analysis, the result shows 

that age, father/guardian social economic status and daily study 

hours significantly contribute the academic performance of 

graduate students. In the same country, Mushtaq and Khan 

(2012) identified that communication, learning facilities and 

proper guidance shows the positive impact on the student 

performance. However, the family stress shows the negative 

impact on the student performance but the significant level is 

high.  

        According to Kanagi et al (2015) students’ academic 

performance is strongly determined by Cumulative Grade Point 

Average (CGPA) of entry qualification and weakly influenced by 

entry qualification in Malaya University, Malaysia. The study 

outcome revealed that gender and place of origin are 

insignificant determinants of student’s CGPA.  In Africa, Martha 

(2005) showed that there was a significant relationship between 

parents’ social economic status and academic performance and a 

significant relationship between former school background and 

academic performance in Uganda. 

        In Ethiopia, Bitew et al (2010) investigated the major 

factors that affect academic quality of Debre-Markos University, 

Ethiopia. The analysis was categorized into student related, 

instructor related, administrative staff and student family related 

variables. The study outcome reveals that student related 

variables such as previous academic background, tension, and 

student motivation are major factors to influence the academic 

performance of the students. In the same way, administrative 

related (like placement satisfaction and health) and instructors 

related (testing mechanism) factors are among major 

determinants affecting academic performance. However, family 

related factors are the least influencing factors to the academic 

achievement of the students. Weldegiorgis and Awel (2013) also 

revealed the significant effect of student’s gender, national level 

entrance examination result and financial constraint on students’ 

academic performance in Ethiopia. However, factors like 

parents’ background, student behavior, study hours, student’s 

department placement found to have varying effects by class year 

and program.  

        As we have seen above it is difficult to draw a single 

conclusion regarding what determines the academic performance 

of students. Indeed, identifying factors affecting the academic 

achievements of students’ is complex.   

 

III. METHODOLOGY OF THE STUDY 

3.1. Study Area Description 

        Jimma University, founded in 1983 as Jimma institute of 

health sciences, is one of the most renowned in Ethiopia with a 

student population of over 45,000. It is Ethiopia's first innovative 

community based education among higher academic institutions. 

At present, the university has seven colleges (College of Social 

Science and Humanities, College of Law and Governance, 

College of Natural Sciences, College of Business and 

Economics, College of Agriculture and Veterinary Medicine, 

College of Behavioral Sciences, College of Health Sciences), one 

school (School of post graduate studies) and one institute 

(Institute of Technology). The university has more than 54 and 

110 programs in under and postgraduate studies, respectively. 

The Department of Economics at Jimma University was 

established in 2003 to meet the needs of economists with the aim 

of efficient resource utilization in the country.  

 

3.2. Research Design and Data Sources 

        The study was based cross-sectional survey. The primary 

data was collected with the use of structured questionnaires from 

100 students of Economics Department, Jimma University. The 

sample was taken from around 40% of the total targeted 

population. The study used both descriptive and inferential 

analysis. Descriptive statistics such as percentage, mean and 

standard deviation were used.  The independent t-tests, pearson 

correlation and Tobit model were used to identify the factors 

affecting the academic performance of students. The study used 

SPSS and Gretl for data manipulation and analysis.   

 

3.3. Model Specifications 

        In order to identify the determinants of Economics students’ 

academic performance, the study used multiple regression model. 

The dependent variable, that is CGPA, varies its value between 0 

and 4 points. Hence, the tobit model, in which academic merit is 

linked to individual, socio-economic and geographical 

characteristics, found appropriate.  

 

It is defined as: 

CGPA=f(Personal, Geographic, Family and Socio-economic 

variables) 

 

Where:     

        Dependent variable: CGPA (Cumulative Grade Point 

Average). Most of the researchers around the world use Grade 

Point Average (GPA) as a measure of students’ academic merit 

(for example see Mushtaq and Khan, 2012).  
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Independent variable, Ri: Economic situation of student Family 

(economicsit), Discrete variable;University Entrance Exam by 

Ministry of Education, FDRE, (entranceexam), Continuous 

variable; Student’s average daily sleep 

time(sleeptime),Continuous variable; Student’s average daily 

study time(studytime),Continuous variable; Student’s average 

daily recreation or refreshment time(recrtime),Continuous 

variable; Study place (studyplace), Discrete variable; How 

students’ usually study(howstudy), Discrete variable and 

Distance from their home (homedist),Continuous variable.  

 

IV. DATA ANALYSIS AND DISCUSSION 

4.1.  Descriptive Analysis 

        The majority of the students are male (87 percent); this is 

indeed the typical representatives of higher academic institutions 

in Ethiopia, where the very majority is male students. The 

government, parents and policy makers need to work on female 

education. Respondents’ mean age is 20.85 years. All of them are 

from three regions of Federal Democratic Republic of Ethiopia. 

About 73% of the respondents are from Oromiya Region, while 

5% and 22% are from Ahmara and SNNP region, respectively. 

The average distance to students’ home is 460 KM. The table 

(below) shows that 75% of students’ are from rural area and 25% 

belong to urban area.  In terms of family education, the majority 

of them are from literate (starting from read and write to 

secondary education) families. The main sources of families’ 

income are agriculture and trade and businesses.  

 

        

Table 1: Students’ and their families’ background 

 

Features Statistics Features Statistics 

Age (Mean in Year)     20.85(SD=1.218) 

Sex of students 
Male 
Female 

 
87 
13 

Father educational level 
Illiterate 
Literate 

 
17 
83 

100% 100% 

Region 
Oromiya 
Amhara 
SNNPs 
 

 
73 
5 
22 

 
Mother educational level 
Illiterate 
Literate 

 
 
42 
58 

100%  100% 

Place of origin 
Rural 
Urban 

 
75 
25 

Main source of income for family 
Income from Agriculture 
Income from commerce 
Salaries and Wages 
Others 

 
72 
17 
7 
4 

100%  100% 

Distance from home (Mean in KM)=460(SD=32.3) 

Source: Own Survey and Computation, 2015 

 

        Regarding the economic situation, the majority of the 

students claimed that they are from medium level (non poor) 

families and for 90 percent of respondents’ education expense is 

covered by their families.  

 

 

Table 2: Economic and Financial issues of students 

 

Features Percentages Features Percentages 

Economic situation of 
family  
Non poor  
Poor 

 
 
70 
30 

Financial support of students’ 
Family 
NGOs/Government 
Others 

 
90 
1 
9 

100% 100% 

Source: Own Survey and Computation, 2015 

 

        All of the students are assigned to the University after they 

passed Entrance Exam prepared by National Examination 

Agency, FDRE. Their mean entrance exam score is 387.2/700 

where 482 is the maximum and 320 is the minimum scores. As 

regard to their university academic performance, the mean 

CGPA for respondents is 2.98/4 point, while the maximum is 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 1, January 2016      569 

ISSN 2250-3153   

www.ijsrp.org 

3.79/4 point and 1.92/4 point is the minimum. The pearson 

correlation shows a significant relationship between prior 

academic background (as measured by entrance exam score) and 

present academic achievement as measured by CGPA. 

 

Table 3: Entrance Exam Score and CGPA correlation 

 

 Mean Minimum Maximum  Correlation: CGPA and  Exam 

Entrance exam 387.270 320.00 482.00 Pearson correlation     0.375 
Sig.(2-tailed)                 0.000 
N                                     100 

CGPA 2.9810 1.92 3.79 

    

 

Source: Own Survey and Computation, 2015 

 

        The students on average spent 7.44, 5.8 and 2hours per day 

for sleep, study and refreshment, respectively. The correlation 

test shows the strong relationship between sleep time and 

students’ academic achievement as measured by CGPA. 

 

 

Table 4: Time Management and CGPA 

 

 Mean Minimum Maximum Correlation: CGPA and sleep time 

Sleep time 7.55 4.00 12.00 Pearson correlation     0.262 
Sig.(2-tailed)                 0.009 
N                                     100 

Study time 5.8 2.00 12.00 

Refreshment 3.25 1.00 8.00 

 

Source: Own Survey and Computation, 2015 

 

        The majority respondents (about 60 percent) also notified 

that they usually prefer to study in the library and almost the 

same percent (61 percent) of the students reported they usually 

prefer to read or study alone.  

 

 

Table 5: Students Reading Habit 

 

Features Percentages Features Percentages 

Study place 
Library  
Class room/space 
Dormitory 

 
65 
8 
27 

With whom to study(Usually) 
Alone 
With friends 
 

 
 
61 
39 

100% 100% 

 

Source: Own Survey and Computation, 2015 

 

4.2.  Independent t-tests Analysis  

        In order to examine if students’ academic performance is 

determined by sex, place of origin, economic situation of family 

and habit of study, independent samples t-tests were employed.  

 

    

 

Table 6: independent t-tests for basic variables 

 

Outcome 
indicator 

Treatment 
variables 

Samples Mean 
 

Std. Error  
Mean 

t-test for Equality of Means 

 
 
 
 
 
CGPA 

Sex 
     Male 
     Female 

 
87 
13 

 
2.99 
2.90 

 
.3888 
.434 

 
t                                  .771 
Sig.(2-tailed)              .443 

Residential place 
     Rural  
     Urban 

 
75 
25 

 
2.97 
3.01 

 
.349 
.511 

 
t                                 - .376 
Sig.(2-tailed)              .710 

Economic Sit.     

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 1, January 2016      570 

ISSN 2250-3153   

www.ijsrp.org 

      Poor 
      Non poor 

30 
70 

2.82 
3.04 

.412 

.368 
t                                  2.690 
Sig.(2-tailed)              .008 

     

Way of study 
      Alone 
      With friend 

 
61 
39 

 
3.057 
2.86 

 
.3988 
.359 

 
t                                  2.481 
Sig.(2-tailed)              .015 

   Source: Own Survey and Computation, 2015 

 

        As indicated in the table 6, the performances of students’ do 

not vary with gender (male or female) and residential place (rural 

or urban). Instead, economic situation of family and habit of 

study put effects on students’ performance. For both variables, as 

the two tailed value (p-value) is less than 5%, we reject the null 

hypothesis and accept alternative hypothesis that the 

performance of student vary their habit of study and economic 

situation of their families.  

 

4.3.  Tobit Model Analysis 

        The tobit model was used to capture the impact of 

determinants of students’ academic achievement. Accordingly, 

the dependent variable, CGPA, was regressed against various 

explanatory variables. The tobit model fitted the data fairly well. 

Besides the model evaluation (goodness-of-fitness), it is, also, 

important to check their presence or absence of multicollinearity. 

The VIF test confirms that multicollinearity is not a serious issue. 

Apart from these, the normality test was checked. 

        The independent t-tests and pearson correlation showed that 

family economic situation, habit of reading, sleep time and 

entrance exam score are highly associated with CGPA.  

Accordingly, the estimates of the tobit model are shown in Table 

7. In general, economicsit, entranceexam, studyhabit and 

sleeptime have significant effects on CGPA and the signs on the 

parameter estimates support expectations.  

        The Economic situation of family was found to be a 

significant determinant of CGPA, at 1 percent level of 

significance. Its coefficient shows that a student from non poor 

family outperforms student from poor family. As expected, the 

coefficient of entrance exam was positively correlated with 

CGPA. It illustrates that students with higher prior academic 

background performs well in the University. It is statistically 

significant at 1 percent.  

 

Table 7: Tobit Model Coefficient Estimates 

 

Model: Tobit, using observations 1-100 

Dependent variable: CGPA 

 Coefficient Std. Error z p-value  

const 0.2730 0.438978 0.6220 0.53391  

economicsitu 0.2017 0.0716527 2.8150 0.00488 *** 

entranceexam 0.0042 0.00102102 4.1268 0.00004 *** 

studyhabit 0.1750 0.0671839 2.6057 0.00917 *** 

sleeptime 0.059 0.0199119 3.0026 0.00268 *** 

Chi-square(8)  44.90434  p-value  4.16e-09 

Log-likelihood -29.70161  Akaike criterion  71.40321 

Schwarz criterion  87.03423  Hannan-Quinn  77.72937 

       ***indicate that the coefficients are statistically significant at 0.01 levels.     

   

   Source: Own Survey and Computation, 2015 

 

        The study habit, as measured by how to study (alone or with 

their friends), was found significant in affecting academic 

performance. A student who read alone performs better than a 

student who read with friends. Its coefficient was found to be 

statistically significant at 1 percent. In the same way, adequate 

sleep time is one factor responsible for better performance. The 

coefficient for the variable was found to be statistically 

significant at 1 percent.  

 

V. CONCLUSIONS AND RECOMMENDATIONS 

        Education is a key element in the development process of a 

nation. It is pivotal to identify the determinants of students’ 

academic performance and forward future direction. With the 

view of that, this study was intended to investigate factors 

influencing students’ academic achievements. A sample of 100 

students was taken with simple random sampling. The dependent 

variable, CGPA, was seen against main explanatory variables. 

The independent t-test, pearson correlation and tobit model 

shows that students performance is affected by economic 

situation of family, entrance exam score, sleep time and habit of 

study. The study suggests universities or government, to improve 

students’ academic achievement, should take into account the 

following factors:  Financial situation, prior academic 

background, reading habit of students and sleep time.  
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Test for normality of residual - 

Null hypothesis: error is normally distributed 

Test statistic: Chi-square(2) = 3.9856 
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Abstract- Information is traditionally confined to paper or 

digitally to screen. In this paper, a wearable gesture interface, 

this attempts to information out into a tangible world. This 

interface connects the physical world around us with the Digital 

Information. 

       By using a tiny projector and a camera, mounted on hat or 

coupled in a pendant like wearable device , it sees what the users 

see and visually augment surfaces or physical objects the user is 

interacting with . The mini projector which is connected to a 

camera and a cell phone- that acts as a computer which is 

connected to a cloud. The camera sense the objects around us . 

Wearable gesture interface projects information onto surfaces 

walls and physical objects around us , and let the user interact 

with the projected information through natural hand gestures , 

arm movements or interaction with the objects itself.  

 

Index Terms- Sixth Sense Technology, Augmented Reality, 

Evolution, Applications, Digital World 

 

I. INTRODUCTION 

he main theme of this paper is to take the Six Sense 

Technology to a new platform-to perceive what the human 

mind thinking or wants or to do next ,what all things are going in 

one mind, so that one can get the things done before actually 

describing it. This idea could be implemented with the help of 

NEURONS-which are specialized cell for transmitting nerve 

impulse, i.e.-a nerve cell. Sixth Sense is a revolutionary 

technology that can be used to access digital information in the 

world with wearable gestures. Now we are taking it to a new 

platform where it would read the human brain. The Sixth Sense 

prototype is comprised of a pocket projector, a mirror, colored 

marker and a camera. These components are coupled in a 

pendant like mobile wearable device. The camera, mirror and 

projector is connected wirelessly to a blue tooth smart phone 

device that can easily fit into the user's pocket.. The key here is 

that sixth sense recognizes the objects around you and displaying 

the information automatically and letting you access it in any 

way you want .Six sense technologies is a wearable gesture 

based device that augments the physical world with the digital 

information and let’s people use natural hand gestures to interact 

with the information. It was developed by PranavMistry, a Phd 

Student in the fluid interfaces Group at MIT laboratory; he 

waved the curtain of six sense technology. It involves the 

reception of information not gained through any of our five 

senses, It works besides the five senses. Infact six sense 

technology is the blend of computer, internet, camera and mobile 

phone. It works as the wearable device that is hanged around the 

neck of a person and thus the projection starts by the mean of 

micro projector attached to device. It is based on the concepts of 

augmented reality and has well implemented the perceptions of 

it. Sixth sense technology has integrated the real world objects 

with digital world. The fabulous 6th sense technology is a blend 

of many exquisite technologies. The thing which makes it 

magnificent is the marvelous integration of all those technologies 

and presents it into a single portable and economical product 

Future generations will likely marvel at the fact that human will 

be able to communicate without the help of words or emotion, 

they can directly implement what all they want simply with the 

help of some symbolic gestures. Six Sense has really made the 

things easy and simple with the computations performed within 

seconds and with the smaller size of the devices. The device sees 

what we see but it lets out information that we want to know 

while viewing the object.  

 

 
Fig 1 Six Sense 

 

       It can project information on any surface, be it a wall, table 

or any other object and uses hand /arm movements to help us 

interact with the projected information. The device brings us 

closer to reality and assists us in making right decisions by 

providing the relevant information, thereby, making the entire 

world a computer. The Sixth Sense prototype implements several 

applications that demonstrate the usefulness, viability and 

flexibility of the system. The map application lets the user 

navigate a map displayed on a nearby surface using hand 

gestures, similar to gestures supported by Multi-Touch based 

systems, letting the user zoom in, zoom out or pan using intuitive 

hand movements. The user can stop by any surface or wall and 

flick through the photos he/she has taken. Sixth Sense also lets 

the user draw icons or symbols in the air using the movement of 

the index finger and recognizes those symbols as interaction 

instructions. For example, drawing a magnifying glass symbol 

takes the user to the map application or drawing a '@' symbol lets 

the user check his mail. The Sixth Sense system also augments 

T 
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physical objects the user is interacting with by projecting more 

information about these objects projected on them. 

 

II. WHAT IS SIXTH SENSE? 

       Sixth Sense in scientific (or non-scientific) terms is defined 

as Extra Sensory Perception or in short ESP. It involves the 

reception of information not gained through any of the five 

senses. Nor is it taken from any experiences from the past or 

known. Sixth Sense aims to more seamlessly integrate online 

information and tech into everyday life. By making available 

information needed for decision-making beyond what we have 

access to with our five senses, it effectively gives users a sixth 

sense. 

 

III. SIXTH SENSE PROTOTYPE 

3.1Earlier Six Sense Prototype 

 

 

 
Fig 3.Six Sense Prototype 

 

       Mae’s‗ MIT group, which includes seven graduate students, 

were thinking about how a person could be more integrated into 

the world around them and access information without having to 

do something like take out a phone. They initially produced a 

wristband that would read a Radio Frequency Identification tag 

to know, for example, which book a user is holding in a store. 

They also had a ring that used infrared to communicate by 

beacon to supermarket smart shelves to give you information 

about products. As we grab a package of macaroni, the ring 

would glow red or green to tell us if the product was organic or 

free of peanut traces whatever criteria we program into the 

system. They wanted to make information more useful to people 

in real time with minimal effort in a way that doesn’t require any 

behaviour changes. The wristband was getting close, but we still 

had to take out our cell phone to look at the information.  

That’s when they struck on the idea of accessing information 

from the internet and projecting it. So someone wearing the 

wristband could pick up a paperback in the bookstore and 

immediately call up reviews about the book, projecting them 

onto a surface in the store or doing a keyword search through the 

book by accessing digitized pages on Amazon or Google books. 

They started with a larger projector that was mounted on a 

helmet. But that proved cumbersome if someone was projecting 

data onto a wall then turned to speak to friend the data would 

project on the friends face. 

 

3.2 Recent Prototype 
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Fig 3.2 Recent Prototype 

 

       Now they have switched to a smaller projector and created 

the pendant prototype to be worn around the neck. The Sixth 

Sense prototype is composed of a pocket projector, a mirror and 

a camera. The hardware components are coupled in a pendant-

like mobile wearable device. Both the projector and the camera 

are connected to the mobile computing device in the user‗s 

pocket. We can very well consider the Sixth Sense Technology 

as a blend of the computer and the cell phone. It works as the 

device associated to it is hanged around the neck of a person and 

thus the projection starts by means of the micro projector 

attached to the device. Therefore, in course, you turn out to be a 

moving computer in yourself and the fingers act like a mouse and 

a keyboard. The prototype was built from an ordinary webcam 

and a battery-powered 3M projector, with an attached mirror — 

all connected to an internet-enabled mobile phone. The setup, 

which costs less than $350, allows the user to project information 

from the phone onto any surface walls, the body of another 

person or even your hand. Mistry wore the device on a lanyard 

around his neck, and colored Magic Marker caps on four fingers 

(red, blue, green and yellow) helped the camera distinguish the 

four fingers and recognize his hand gestures with software that 

Mistry created. 

 

IV. COMPONENTS OF SIX SENSE 

       The main components of Sixth Sense Technology are as 

follows: 

 

4.1 Camera 

       This component is present at the head of the Sixth Sense 

Technology pendant. The function of this camera is just like that 

of a human eye, the only difference being it will provide digital 

information. This camera is capable of capturing the images that 

falls within its vision and also it provides information about the 

objects present in front of it. The hand gestures performed by the 

user can be tracked with this component. Additionally, facial 

recognition is supported by this device. The information 

collected by camera is processed by the connected mobile 

component 

 

 
Fig 4.1 Camera 

 

4.2 Color Markers  

       This technology makes use of four color markers: red 

marker, green marker, blue marker and yellow marker. The user 

can wear these markers at the tip of their fingers which helps the 

camera to track hand gestures. These gestures can perform 

various tasks such as painting, taking a picture and many more. 
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Fig 4.2 Colour marker 

 

4.3 Mobile Component 

       One of the most important components of this technology is 

the mobile module. The function of this component can be 

carried out by any device such as smartphone, personal digital 

assistant, laptop etc. as long as it is mobile and web-enabled. It is 

a processing engine that processes the data obtained from camera 

and sends the output to projector. 

 

 
Fig4.3 Mobile component 

 

4.4 Projector 

       The projector is basically an output gadget which is used to 

display any information provided by the mobile component. 

Projector can project information on any kind of physical surface 

such as a wall, palm of user’s hand, a paper etc. and the user can 

interact with it. 

 

 
Fig4.4 Projector 

 

4.5 Mirror 

       The use of mirror is important as the projector dangles 

pointing downwards from the neck. The mirror reflects the image 

on to a desire surface. Thus the digital image is freed from its 

restriction and placed in the physical world. 

 

.  

Fig 4.5 Mirror 

4.6 Microphone 

       This component is used only when the projection is to be 

done on a piece of paper. Microphone in form of a clip is affixed 
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on that piece of paper. The information written by user on that 

paper is recognized by the camera by interpreting the sound of 

user’s touch. 

 

 
Fig 4.6 Playing Games Using Microphone 

 

       The camera is also capable of detecting the motion of the 

paper held in hand. 

 

V. WORKING  

       Sixth sense device analyses whatever the user is watching 

and it augments the surfaces and physical objects user is 

interacting with. A number of standard gadgets are connected 

including a mini projector, camera, mobile phone, microphone 

and a mirror. The mobile phone acts as a computer and our 

connection to web where all the information is stored. 

 

 

 
Fig 5 Working of Six Sense 

 

       The components in the device are managed by a mobile 

phone device carried by the user. The microphone and the 

projector are connected to the mobile phone device. The 

projector, projects the information enabling surfaces, walls and 

physical objects around the user to be used as interfaces. The 

microphone is trained frequently with commands; the device 

stores these commands which were trained by the user and 

executes the corresponding action through the projector.  

       The user gives the input to the device and when the input is 

received to the microphone, the command is processed and is 

sent to the mobile device .The mobile device interprets the 

command and is passed on to the projector. The projector output 

is seen on the screen through the mirror for accurate projection.  

The tips of the user’s fingers are covered with red, yellow, green 

and blue colored tapes. Therefore it helps the camera to 

recognize the hand gestures. The movements of the user’s fingers 

recognized into gestures that acts as an interaction instruction for 
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the device. The Sixth Sense technology is a blend of computer 

along with a cell phone. 

 

VI. RELATED TECHNOLOGIES 

       There are following some technologies that are related to the 

sixth sense technology. 

 

6.1. Augmented Reality  

       It is a term for a live direct or indirect view of a physical real 

world environment whose elements are linked by virtual 

computer generated imagery. 

 

6.2. Gesture Recognition  

       It is a language technology in computer science that 

interprets human gestures via mathematical algorithms. 

 

6.3. Computer Vision  
       In Computer vision technology, the necessary information is 

interpreted / extracted from an image by machines. 

 

6.4. Radio Frequency Identification  
       Radio Frequency Identification is an electronic tagging 

technology that permits the tracking, detection of tags and 

consequently the objects that they are attached to. 

 

VII. APPLICATIONS 

       7.1. Motion Capture: The new camera was praised by 

majority people at the time of demonstration. The pictures can be 

edited, managed into galleries and shared on any interface. The 

data is stored inside an inbuilt storage device. At the time of 

using a surface, the entire data is taken into that surface and after 

editing, it is stored in the device.  

       7.2. Capturing Photos using Fingers: The burden of 

carrying a camera and keeping it safe and sound on a trip can 

now be avoided by simply using the Sixth sense technology. The 

sixth sense computer works as a camera. By making a square 

with our fingers and specifying the image we want to frame, the 

camera takes the photo. 

 

  
 

Fig 7.1Capture Pictures Using Frame Gesture 

 

       7.3. Check the Brand of the Product: A product of the best 

brand can be chosen. 

 

 
7.2Capture Pictures Using Frame Gesture 

 

       7.4. Reviewing Flight Status: Any background can be used 

to project a screen, on which the status of flight can be checked 

by placing the ticket in front of this technology. 
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Fig 7.3 Reviewing Flight Status 

 

       7.5. Time without watch: Time can be viewed merely by 

drawing a circle on the wrist.  

 

 
Fig 7.4 Time Without Watch 

 

       7.6. 3D Drawing:Instead of physically wearing a wristwatch 

Provides a pencil that allows users to draw in 3D, a good way to 

learn for the beginners in the field of 3D modelling.  

 

       7.7. Call using palm as dialler: It gives the provision of 

using the hand as a screen onto which the dialler is projected, 

using which an individual can make a call.  

 

 
Palm Dialer                                                       Video Newspaper 

 

Fig 7.5 Call Using Palm 

 

 7.8. Video newspaper: It determines the news headline and the displays the appropriate video.  

 

7.9. Zoom in Zoom out: It helps to view images and related things in the way one wants to see.  

 

                 
Zoom in                                                                   Zoom out 

Fig 7.8 Zoom in Zoom out 
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VIII. ADVANTAGES 

       8.1.Sixth Sense is a user friendly interface which integrates 

digital information into the physical world and its objects, 

making the entire world your computer.  

       8.2.Sixth Sense does not change human habits but causes 

computer and other machines to adapt to human needs.  

       8.3. It uses hand gestures to interact with digital information, 

supports multi-touch and multi-user interaction.  

 

       8.4. Data access directly from machine in real time. It is an 

open source and cost effective and we can mind map the idea 

anywhere.  

       8.5.It is gesture-controlled wearable computing device that 

feeds our relevant information and turns any surface into an 

interactive display.  

       8.6. It is portable and easy to carry as we can wear it in our 

neck.  

       8.7.The device could be used by anyone without even a basic 

knowledge of a keyboard or mouse. There is no need to carry a 

camera anymore.  

       8.8.If we are going for a holiday, then from now on wards it 

will be easy to capture photos by using mere fingers. 

 

IX. FUTURE ENHANCEMENTS 

       9.1. To get rid of colour markers.  

       9.2. To incorporate camera and projector inside mobile 

Computing device.  

       9.3. Whenever we place pendant- style wearable device on 

table, it should allow us to use the table as multi touch user 

interface.  

       9.4. Applying this technology in various interest like 

gaming, education systems etc.  

       9.5. To have 3D gesture tracking.  

       9.6. To make sixth sense work as fifth sense for disabled 

person.  

 

X. FUTURE USE 

       A wearable gesture interface or the Six Sense Technology 

can be very effective and useful  in future for  disabled persons 

who are not able to express themselves not able to speak out or 

hear or understand things. It could also serve as a boon in 

medical sector, such as for “COMA patients”,  who are not able 

to respond to external stimuli and only their mind alive while the 

rest of  the body  is dead.Six Sense can also be used in defence 

system.The wearable gesture interface can be attached as “Sixth 

Sense Brain” and it reads the mind gesture and performs task 

accordingly.This enhancement in the technology can make it 

very useful as well as can give a new life to all the disabled 

patients.  

 

XI. CONCLUSION 

       Use of gesture movement and speech integrated circuits has 

made sixth sense technology an emerging innovative idea. It 

provides us a smooth access to information thatmay help us to 

make crucial decisions. The ultimate power of Sixth Sense lies 

within the potential it holds to connect Internet with the real 

world and superimposing the data on the world itself. Although 

upcoming technologies like 5 pen PC technology allow us to 

carry computers alongside with us in our pockets, a link between 

the digital devices we can carry and its interactions with real 

world, also our speech, has not yet been found. The masterstroke 

here is that Sixth Sense identifies the objects around oneself, let 

us access the information in the way we want and displays that 

information as well, all this in the most simplest of the ways. 

Felicitous awareness of this technology will point to even further 

development and use of this technology, which in-turn will aid in 

obtaining information and operating any type of function 

practically at any time. And this can be achieved simply by using 

gestures and commands.  

       Clearly, this has the potential of becoming the ultimate 

"transparent" user interface for accessing information about 

everything around us. If they can get rid of the coloured finger 

caps and it ever goes beyond the initial development phase, that 

is. But as it is now, it may change the way we interact with the 

real world and truly give everyone complete awareness of the 

environment around us. 

 

REFERENCES 

[1] www.pranavmistry@mit.com 

[2] www.github.com/sixthsense/p/sithsense 

[3] Communication and Computational Intelligence (INCOCCI), 2010 
International      Conference on 27-29 Dec. 2010, 336-339, Erode, INSPEC 
Accession Number: 11887446, Current Version: 24 March 2011.  

[4] Intelligent Agent Technology, 2006. IAT’06. IEEE/WIC/ACM 
International Conference on 18-22 Dec. 2006, pp 191-194 Hong Kong, 
ISBN: 0-7695-2748-5, INSPEC Accession Number: 10208238 Digital 
Object Identifier: 10.1109/IAT.2006.111.  

[5] Steve Mann with Hal Niedzviecki, “Cyborg: Digital Destiny and Human 
Possibility in the Age of the Wearable Computer”, ISBN 0385658257 
(Hardcover), Random House Inc, 304 pages, 2001.  

[6] John Wiley and Sons, Intelligent Image Processing, pp. 384,02001NOV02, 
ISBN 0-471-40637-6 sixthsense, Pranav Mistry.  

[7] Aastha, Rashmi, Sakshi Bhatia and Geeta Rani, “Sensing the Sixth Sense 
Technology”, International Journal of Information Technology and 
Knowledge Management January-June 2012, Volume 5, No. 1, pp. 201-204  

[8] S. Sadhana Rao, “Sixth Sense Technology”, Proceedings of the 
International Conference on Communication and Computational 
Intelligence – 2010, Kongu Engineering College, Perundurai, Erode, 
T.N.,India.27 – 29 December,2010.pp.336-339.  

[9] Amit Kumar Gupta and Mohd Shahid, “The Sixth Sense Technology”, 
Proceedings of the 5th National Conference; INDIACom-2011 Computing 
For Nation Development, March 10 – 11, 2011, Bharati Vidyapeeth’s 
Institute of Computer Applications and Management, New Delhi  

[10] P. Mistry, P. Maes. “SixthSense – A Wearable Gestural Interface”. In the 
Proceedings of SIGGRAPH Asia 2009, Sketch. Yokohama, Japan. 2009  

[11] P. Mistry, P. Maes. “SixthSense – A Wearable Gestural Interface”. In the 
Proceedings of SIGGRAPH Asia 2009, Emerging Technologies. 
Yokohama, Japan. 2009  

[12] P. Mistry, P. Maes, L. Chang. “WUW - Wear Ur World - A Wearable 
Gestural Interface”. In the CHI '09 extended abstracts on Human factors in 
computing systems. Boston, USA. 2009 

[13] http://dspace.cusat.ac.in/jspui/bitstream/123456789/2207/1/SIXTH%20SEN
SE%20TECHNOLOGY.pdf 

[14] http://researchjournals.in/documents/published/2235.pdf 

[15] P. Mistry. “The thrilling potential of SixthSense technology”. TEDIndia 
2009. Mysore, India 2009  

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 1, January 2016      580 

ISSN 2250-3153   

www.ijsrp.org 

[16] P. Maes, P. Mistry. Unveiling the "Sixth Sense", game-changing wearable 
tech. TED 2009. Long Beach, CA, USA 2009  

[17] http://www.ted.com/talkspranav_mistry_the_ 
thrilling_potential_of_sixthsense_technology.html TED Talks -Pranav 
Mistry: The thrilling potential of SixthSense technology  

[18] [http://www.pranavmistry.com/projects/sixthsense 

 

AUTHORS 

First Author – Naveen Kumar Pandey, 

(naveen.nkpandey@gmail.com), Deptt. Of Computer Science & 

Engineering, Institute Of Technology and Management , Gida , 

Gorakhpur , UP 

Second Author – Ankita Srivastava, 

(ankita.srivastava.ankita@gmail.com), Deptt. Of Computer 

Science & Engineering, Institute Of Technology and 

Management , Gida , Gorakhpur , UP 

Third Author – Abhishek Kumar, Deptt. Of Computer Science 

& Engineering, Institute Of Technology and Management , Gida 

, Gorakhpur , UP 

 

Under the Guidance – Prof. Nafees A. Farooqui, Deptt. Of 

Computer SCcience & Engineering, (Institute of Technology and 

Management , Gida , Gorakhpur , UP) 

 

 

 

http://ijsrp.org/
mailto:ankita.srivastava.ankita@gmail.com


International Journal of Scientific and Research Publications, Volume 6, Issue 1, January 2016      581 
ISSN 2250-3153   

www.ijsrp.org 

Growth of Micro and Small Enterprises in Addis Ababa 
City Administration: A Study on Selected Micro and 

Small Enterprise in Bole Sub City 
Arega Seyoum*, Muhammed Aragie*, Daniel Tadesse** 

 
* College of Business and Economics, Jimma University, Jimma Ethiopia 

**United Nation, Addis Ababa Office 
 
Abstract- The main objective of this study was to investigate the 
factors that affect growth of Micro and Small Enterprises (MSEs) 
in Addis Ababa City. The study tested  impact of availability of 
technical and business management training for owners, the size 
of initial investment, the output of Micro and Small Enterprises 
(MSEs) as product versus rendering service, working in 
cooperatives versus working without cooperative on growth of 
Micro and Small Enterprises (MSEs) in Bole Sub City of Addis 
Ababa City Administration. Primary data, through structured 
questionnaire, was collected from random samples of 165 Micro 
and Small Enterprises (MSEs). Results revealed that Micro and 
Small Enterprises (MSEs) whose owners attained training, 
started business with high initial investment,  engaged on the 
service sector, and  established in non-cooperative form have 
better growth than those whose owners/operators did not attend 
training, who started with low initial investment,  those engaged 
on production sector, and those working in cooperatives 
respectively. Hence, the concerned government officials, 
nongovernmental organizations and other national economic 
development players have to work hand in hand in the area of 
training, availability of finance, formation and business sectors of 
Micro and Small Enterprises (MSEs) in the country. 
 
Index Terms- Addis Ababa City Administration, Bole Sub City, 
Growth, Micro and Small Enterprises 
 

I. INTRODUCTION 
here is no universally agreed definition of Micro and Small 
Enterprises (MSEs).  Some of the commonly used criteria 

are the number of employees, value of assets, value of sales and 
size of capital or turnover, the capital invested and the total 
balance sheet (asset, liability and capital).  According to the 
Ethiopian Micro and Small Enterprises Development Strategy 
(EMSEDS, 1997), MSEs are those business enterprises with a 
paid up capital of not exceeding Birr 20,000 and excluding high 
tech consultancy enterprises and other high-tech establishments, 
whereas small enterprises are those business enterprises with a 
paid up capital above Birr 20,000 and not exceeding Birr 500,000 
and excluding high-tech consultancy enterprises and other high-
tech establishments. 
       The issue of MSEs Development ranked first among the 
priorities of socio-economic development, given the growing 
need for employment creation and poverty alleviation (Nugent, 
2001). For instance, according to some estimates, MSEs 

contribute to 22% of the adult population employment in 
developing countries. The United Nations Industrial 
Development Organization (UNIDO) estimates that MSEs 
represent over 90% of private business and contribute to more 
than 50% of employment and of gross domestic product (GDP) 
in most African countries (UNIDO, 1999).There is also an urgent 
need to create a strong competitive MSEs Sector that is able to 
play a leading role in the development process. 
       In Ethiopia, a study undertaken by the Central Statistical 
Agency (CSA) disclosed that there were about 974,679 micro 
enterprises, generating a means of livelihood for about 1.3 
million people (CSA, 2002). Another study conducted in 2003 by 
CSA also revealed that 1,863 SMEs had created employment 
opportunities for about 97,782 citizens (CSA, 2003). Study 
report of FEMSEDA of year 2014 shows there were 8593 Micro 
Enterprises and 10,061 Small Enterprises in Addis Ababa 
(FeMSEDA, 2014). 
       In this regard, growth of MSEs has been in the recent past of 
great concern to many government policy makers and researchers 
globally because of realization of their economic contribution to 
Gross Domestic Product (GDP) and economic growth. As such 
they are no longer viewed as “stepping stones” to real business 
but as a means of industrial and economic growth and as well as 
tools of poverty eradication (ILO, 1986). 
       Despite having immense contribution in creating job 
opportunities and building the economy of developing countries, 
MSEs operation and growth have been persistently challenged by 
numerous internal and external factors, even a significant number 
of MSEs in different parts of the country have collapsed and goes 
out of operation. This research, therefore, aims to identify those 
internal (firm-specific) and external (macroeconomic) factors 
affecting the growth of MSEs in Bole Sub City of Addis Ababa 
City administration. 
 

1.1 STATEMENT OF THE PROBLEM  
       The most important external factors influencing growth of 
MSEs include access to finance, competition, limited 
production/market place, lack of market for the product or 
service; and other barriers to trade. On the other hand, the 
internal (firm-specific) factors that inhibit the growth of MSEs 
include management competency, ‘lack of skilled labor, poor 
marketing strategies, innovation level and investments on 
technology, etc. In this respect, Evans (1987) depicted that firm 
growth decreases with firm size and age. Others contend that the 
smallest firms were most vulnerable and that those that grew 
were less likely to fail than those that did not (Stokes, 2000).  

T 
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       In addition, Medias shows that, MSEs sector in Ethiopia is a 
key target but its current size, performance in terms of its 
contrition to GDP, employment and export and total 
manufacturing output is largely unknown. A number of MSEs 
every month get license from government office and start 
activity, and some of them grow and turn to medium enterprises, 
others destination is not well investigated.  Hence, there is need 
for efforts in examining the factors affecting the growth of 
SMEs.  

1.2 OBJECTIVES OF THE STUDY  
       The main objective of this study was to investigate internal 
and external factors affecting the growth of MSEs in Addis 
Ababa City administration. Specifically, the study attempts to 
address the following objectives; 

1. To test the effect of attending technical and business 
management training on growth of  MSEs in Bole Sub-
city of Addis Ababa city Administration  

2. To test the effect of the size of initial investment on 
growth of  MSEs in Bole Sub-city of Addis Ababa city 
Administration  

3. To test the effect of manufacturing a product or 
providing a service on growth of  MSEs in Bole Sub-
city of Addis Ababa city Administration  

4. To test the effect of working in cooperatives on growth 
of  MSEs in Bole Sub-city of Addis Ababa city 
Administration  

1.3 RESEARCH HYPOTHESES  
1. Attending technical and business management training 

positively affect the growth of  MSEs in Bole Sub-city 
of Addis Ababa city Administration  

2. Size of initial investment positively affects the growth 
of MSEs in Bole Sub-city of Addis Ababa city 
Administration  

3. Manufacturing a product positively affect the growth of 
MSEs in Bole Sub-city of Addis Ababa city 
Administration  

4. Establishing and working in cooperatives positively 
affect the growth of MSEs in Bole Sub-city of Addis 
Ababa city Administration  
 

II. REVIEW OF RELATED LITERATURES 
1.4 DEFINITION OF MICRO AND SMALL 

ENTERPRISES (MSEs) 
       In the past the definition of Micro and Small Enterprises was 
based on paid up capital only.  An enterprise is categorized as 
micro if it’s paid up capital is less than or equal to Birr 20,000. 
Similarly, an enterprise is considered small when its paid up 
capital is less than or equal to Birr 500,000.However, this does 
not provide information on the size of jobs or number of 
employees in the MSE. It also did not tell the size of the total 
asset for the MSE and did not differentiate between 
manufacturing (industry) and services. Current definition 
considers human capital and asset as the main measures of micro 
and small enterprise to addresses the limitations of the old 
definition.  

 
Table 1: The New MSE Definition (2011) 

 
Type of the Enterprise Sector Human Power Total Asset 
Micro enterprise Industry < 5 < 100,000(Birr) 
Micro enterprise Service <5 <50,000(Birr) 
Small enterprise Industry 6-30 < 1.5 million (Birr) 
Small enterprise Service 6-30 <500,000(Birr) 

Source: FeMSEDA, 2011 
 

1.5 ROLE OF MICRO AND SMALL ENTERPRISE 
(MSEs) 

         The small business sector is recognized as an integral 
component of economic development and a crucial element in 
the effort to lift countries out of poverty (Wolfenson, 2001). 
Small-Scale businesses are driving force for economic growth, 
job creation, and poverty reduction in developing countries. 
Further, small scale business has been recognized as a feeder 
service to large-scale industries (Fabayo, 2009). 
         In light of this, Micro and Small Enterprise Development 
Program in Ethiopia has been given due attention by government 
since 2004/2005. Until 2004/2005, the national strategy was 
implemented by Federal MSEs Development Agency organized 
only at national level. Because of this, it was very difficult to 
make the strategy practical specially in delivering business 
development service for MSE operators. Thus, by considering 
the critical role of the sector and the challenges faced by MSE 
operators since 2004/2005 the government of Ethiopia decided to 
establish MSEs coordinating body at the regional level. 

1.6 MICRO AND SMALL ENTERPRISES (MSEs) 
AND THEIR GROWTH  

         What is growth in MSE? What is the yardstick to say one 
firm is growing while the other is stagnant? In this study, firm 
growth for MSEs is defined as an increase in the number of 
employees over time. MSE owners are typically able to 
remember their number of employees over time, even if they fail 
to maintain reliable written records. In addition, using the 
number of employees helps to avoid the need to deflate or 
otherwise adjust currency figures, which is necessary when using 
revenue and other monetary metrics. Employing other measures 
of growth may influence findings (Mead and Liedholm, 1998). 
         To date no theory specific to MSEs growth in developing 
countries has been stated. Traditional neoclassical economics 
hypothesize that workers are added until the value of the 
marginal product of the last worker is equal to the wage paid to 
that worker. This implies that firm growth will occur as a 
reaction to changes in technology, the wage rate, or the price of 
the product. As a result, if one is interested in why small firms in 
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developing countries grow, this simple theory suggests that one's 
attention must focus on the factors that have an impact on supply 
and demand for the product produced by the MSE. 
         The 'stochastic' models extended this simple static model 
by consideration is given to the evolution of firms over time. 
These models also introduced firm-specific costs. In this 
framework, firms draw each year's growth rate from a 
distribution. 'Lucky' firms repeatedly draw high rates and grow 
over time. These models were based on Gibrat's Law, the 
stylized fact that firm growth and firm size are independent. 
However, researchers began to find fault with the assumptions of 
the stochastic models, and empirical work demonstrated that 
Gibrat's Law does not hold. 
         This stochastic model was superseded in the theoretical 
literature by Jovanovic's (1982) 'learning model'. In this 
framework, efficient firms (that is, firms with able managers) 
grow over time, expanding each period when their managers 
observe that their guesses about their managerial efficiency turn 
out to have understated their true efficiency. Jovanovic's model, 
in its simplest form, predicts that the annual growth rate of a firm 
will be a function of the accuracy of the manager's predictions 
regarding their ability, as well as the price of the product.  
         The learning model also has implications about the 
relationships between growth rates and firm size and age. On 
average older firms grow more slowly than younger ones. With 
respect to firm size, bigger firms grow more slowly controlling 
for firm age. Bigger firm have small values of the cost parameter 
(that is, they are more efficient). Such firms have less and less 
room for further increases, given that the information distribution 
has a lower bound. 
         The Jovanovic model has been criticized for the 
immutability of the efficiency parameter. In that model, 
managers are born with an efficiency level, and while they learn 
what that level is over time, they cannot alter it. Pakes and 
Ericson (1987) extended the basic model to allow this parameter 
to be changed through human capital formation. Those firms 
with managers possessing greater stocks of human capital should 
be more efficient, and therefore should grow relatively faster. 
Another aspect of the literature involves economies of scope at 
the firm level. Teece (1980), building on the work of Penrose 
(1959) and Williamson (1975), theorizes that when the market 
for proprietary know-how does not function efficiently, or when 
an input is specialized and indivisible, a firm may find it more 
sensible to expand (diversify) than to sell the know-how or input 
to another firm producing a different product. This approach 
emphasizes the internal dynamics of the administrative structure 
of each firm. While this aspect seems likely to offer some useful 
insights into the process of firm growth, such an analysis is 
beyond the scope of this paper. 

1.7 CONDITIONS FOR MICRO AND SMALL 
ENTERPRISES (MSEs) GROWTH  

         Why do some MSEs expand rapidly, while others stagnate? 
What factors account for the wide variation observed in MSE 
growth course? Prior study on factors that affect MSE growth 
tells, range of factors play an important role in shaping the 
growth performance of a particular MSE, by influencing the 
opportunities available to owners and employees and their 
capabilities to take advantage of such opportunities. These 
factors can be summarized into four broad categories: contextual 

factors related to the business environment, social or relational 
factors, firm characteristics, and individual entrepreneur 
characteristics. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: USAID Understanding Micro and Small Enterprise 

Growth, Report No 36, 2005 
 

1.8 MEASURING MICRO AND SMALL 
ENTERPRISE (MSEs) GROWTH  

         There is a little agreement in the existing literature on how 
to measure growth of firms. Thus most previous studies have 
used a variety of different measures such as total assets, sales, 
employment size, profit, capital, and others (Berkhamet al., 
1996; Davidsson and Wiklund, 2000; Holmes & Zimmer, 1994). 
Moreover, growth has been measured in absolute or relative 
terms. For this study, the parameter used to measure the growth 
of MSEs was employment size.  
 
         The growth rate of the MSEs is computed following Evans 
(1987) model i.e. 
 

*0 lnln
Y

Entage
StSt

gr =
−

=
 

Where; 
lnSt0=Natural logarithm of initial employment size, 
lnSt= Natural logarithm of current employment size 
Entage= Age of MSEs  
gr= Growth rate of the enterprises 
 

1.9 ETHIOPIAN MICRO AND SMALL 
ENTERPRISE (MSEs) STRATEGY  

         In contrast to many MSE related studies, the working 
definition of MSE in Ethiopia is based on capital. According to 
the Micro and Small Enterprises Development Strategy; (1) 
Micro Enterprises: are those business enterprises with a paid-up 
capital of not exceeding Birr 20,000 and excluding high tech 
consultancy firms and other high-tech establishments; (2) Small 
Enterprises: are those business enterprises with a paid-up capital 
above Birr 20,000 and not exceeding Birr 500,000 and excluding 
high tech consultancy firms and other high-tech establishments 
(FDRE Ministry of Trade and Industry 2007: 5). Hence, in this 
case the definition is based on capital and the level of technical 
and technological capacities adopted. The information on MSE 
in Addis Ababa indicated that from all the total licensed 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 1, January 2016      584 
ISSN 2250-3153   

www.ijsrp.org 

enterprises,75.4% are micro enterprises, 20.9% are small 
enterprises and the remaining 3.7% are medium and large 
enterprises (Addis ReMSEDA 2009a). 
         During the socialist regime (1974-1991) due to extensive 
nationalization of private sector, many of the former private 
sector firms ceased to exist. But after 1991, the current 
government adopted several policies and regulations aimed at 
supporting the informal sector.  MSE serves as sources for 
sustainable job opportunities not only for developing countries 
like Ethiopia, but also for developed countries like USA. Thus 
they are given prior attention as they are important and serve for 
sustainable source of job opportunities to our country. As a result 
many important overall policy and institutional reforms have 
been undertaken including: safety net, decentralization, market 
economy, agricultural development led industrialization (ADLI), 
etc. Moreover, a number of sector specific policy reforms and 
restructuring of regulatory institutions may have contributed to 
the process of creation of micro and small enterprises. One of the 
frameworks was related to issuance of the National Micro and 
Small Enterprises Development Strategy in 1997 and the 
issuance of Proclamation No. 33/98 to provide for the 
establishment of the Federal Micro and Small Enterprises 
Development Agency (Addis ReMSEDA 2009a). 
         In the same way to promote MSE, the Addis Ababa Trade 
and Industry Development Bureau has two branches, one is for 
MSE which focuses on the development of enterprises and the 
other one is for trade and industry. Micro and Small Enterprises 
are one of the focal points on the development agenda of the 
municipal government of Addis Ababa. The MSE branch has 
three main departments namely; MSE Development, Marketing 
Research and Promotion Department, and the Cooperatives 
Promotion and Controlling Department. Similarly, the structure 
of the MSE is extended to all sub cities in Addis Ababa. There 
are MSE teams and teams for the promotion of cooperatives in 
each sub-city while at the ‘kebele’ level it is handled by the MSE 
office under the ‘kebele’ chief executive (Addis ReMSEDA 
2009b). The MSE branch has been organizing people with 
different skills into individual business and cooperatives by 
creating job opportunities and providing various supportive 
services in coordination with NGOs to create a favorable 
environment for the growth of the sector (AddisReMSEDA, 
2009b). Organizing and licensing was done by the cooperative 
office and a working premise was provided by the sub-city 
administration, and other concerned housing and land agencies. 
Space was provided depending on the size of the available land 
by assigning four square meters per person for a monthly fee of 
Birr 1.00/m2 for the food processing sector and monthly fee Birr 
2.00/m2 for the metal and woodworks sectors (Addis ReMSEDA 
2009a). 
         In November 1997, the Ethiopian Ministry of Trade and 
Industry published the "Micro and Small Enterprises 
Development Strategy", which enlightens a systematic approach 
to alleviate the problems and promote the growth of MSEs 
(MOTI, 1997). Elements of the program include measures with 
regard to creating an enabling legal framework and streamlining 
regulatory conditions that hinder the establishment of new and 
expansion of existing MSEs. In addition, specific support 
programs also include measures related to providing working 
premises, facilitating access to finance, provision of incentives, 

promotion of partnerships, business skill development training, 
access to appropriate technology, access to market, access to 
information and advice, infrastructure and institutional 
strengthening of the private sector associations and chambers of 
commerce. 
 

1.10 ETHIOPIA’S MICRO AND SMALL 
ENTERPRISE (MSEs) PROMOTION POLICY  

         The role of Micro and Small Enterprises (MSEs) is 
indispensable in poverty reduction through employment 
generation. Cognizant of this, a national MSEs Development 
Strategy was formulated in 1997. Ethiopia’s MSE Policy 
envisages not only reducing poverty in urban areas but also 
nurturing entrepreneurship and laying the foundation for 
industrial development. The strategy was revised in 2010/11 with 
renewed interests and more ambitious targets on employment and 
number of entrepreneurs and transition to medium size level 
(Addis ReMSEDA 2009a). 
         MSE development, being one of the key focus areas of the 
country’s development strategy, receives massive support from 
the government in the form of access to finance, market, 
technology, training and working space. The government 
strongly believes that MSEs are the right solution to reduce urban 
unemployment and hence reduce poverty. This ambition is 
reflected in the GTP. For instance, it plans to create three million 
new jobs in the MSE sector in the five years growth and 
transformation period. Therefore, MSE promotion and support is 
the vital strategy to fulfill this national plan of employment 
creation in the short-run and achieving industrialization in the 
long-run. Ethiopia adopts a layered policy support in which 
MSEs are categorized into start-ups, growing-middle and 
maturity. Start-up stage enterprises refers to those enterprises 
found at their establishment stage and comprises a group or 
individual aspiring entrepreneurs that seek various supports to 
make their enterprise operational. The basic challenges at this 
stage include lack of initial and working capital, poor knowledge 
of business management and entrepreneurship and lack of 
knowhow about the different government policies and directives 
related to the sector. In order to mitigate these challenges, 
FEMSEDA has designed a strategy that focuses on facilitating 
access to initial capital, supporting MSEs in formalization and 
legalization process and provision of training on business 
management, entrepreneurship and production technique. 
         Growing stage enterprises refers to those enterprises that 
are competent in the market in terms of price and quality and 
successfully utilize the various government support packages and 
are profitable in their business. However, enterprises at this stage 
also suffer from different challenges like financial constraint, 
lack of appropriate technology and technical skill, absence of 
sufficient working and sales premises and rent seeking behavior. 
To alleviate these specific challenges, FEMSEDA has formed a 
national strategy that focuses on facilitation of financial support 
and skill and technological development program. On the other 
hand, enterprises are considered to have reached the maturity 
stage when they are fully profitable and engaged in further 
expansion and investments in the sector. At this stage 
FEMSEDA has a strategy that aims to strengthen enterprises in 
terms of productivity and product quality. Moreover, at this 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 1, January 2016      585 
ISSN 2250-3153   

www.ijsrp.org 

stage, knowledge of international standards and better production 
technology are disseminated to enterprises.  
 

1.11 CHALLENGES OF MICRO AND SMALL 
ENTERPRISE (MSEs) DEVELOPMENT IN 
ETHIOPIA  

         In Ethiopia, MSEs are confronted with various problems, 
which are of structural, institutional and economic in nature. 
Lack of capital, working premises, marketing problems, shortage 
of supply of raw materials and lack of qualified human resources 
are the most pressing problems facing MSEs. Although the 
economic policy of Ethiopia has attached due emphasis to 
entrepreneurship values and appreciation of the sector's 
contribution to the economy, there are still constraints related to 
infrastructure, credit, working premises, extension service, 
consultancy, information provision, prototype development, 
imbalance preferential treatment and many others, which 
therefore need proper attention and improvement. It is in this 
context that the Ethiopian Micro and Small Enterprises 
Development Strategy was conceived and developed (Ministry of 
Trade and Industry, 1997). 
 

1.12 EMPIRICAL EVIDENCE 
         Empirical evidence from the U.S. (Evans, 1987; Dunne et 
al., 1989) and from the developing world (Chuta, 1989) has 
repeatedly supported the inverse relationship between firm 
growth and both firm age and size that is hypothesized by 
Jovanovic's theory. 
         In addition to firm age and size, demand and supply factors, 
such as sector and location, enter into the growth decisions of 
individual firms, since they influence the product and input 
prices. The learning model assumes all firms produce a 
homogeneous product. Firms in different sectors face different 
product demands, as well as being different on the cost side (e.g., 
inputs are more or less costly to obtain; competition is more or 
less stiff). Therefore, if we intend to consider a group of 
heterogeneous MSEs, we must allow for differences in sector. 
Sectorial differences in growth rates have been shown by Phillips 
and Kirchoff (1988) for small firms in the U.S. and by Chuta 
(1989) for enterprises in Nigeria. With respect to location, a 
firm's proximity to demand sources and to concentrations of 
competition must influence its profitability. In addition, the work 
of Piore and Sabel (1984), Sengenberger(1991), Pyke (1990) and 
others highlights the importance of agglomeration externalities in 
firm growth. These externalities come from many small firms 
locating near each other and building reliable supplier and buyer 
relationships within the group. This literature suggests that firms 

grouped together in urban areas may be able to specialize in 
particular products and produce at lower cost than would 
otherwise be the case. Such firms, then, would be more likely to 
be in a position to expand. Finally, the location of the premises 
may imply differential costs regarding rent payments. For 
example, home-based enterprises (HBEs) may pay less in rental 
costs than a shop in the commercial district. 
         Moreover, the performance of a firm (including its growth) 
likely depends in part on the level of human capital embodied in 
its proprietor. For example, Bates (1990) finds that the 
educational level of the proprietor is positively and significantly 
related to small firm longevity (and thus, perhaps, firm growth). 
This finding echoes that of Douglass (1976). Evans and Leighton 
(1989) find that education, experience, and previous self-
employment are important determinants of the probability of 
starting a small enterprise. Cortes et al (1987), argue that while 
older proprietors are likely to be more experienced than younger 
ones, they also may be less inclined or less able to make their 
firms grow. For metal working firms in Colombia, proprietor age 
and firm growth rates are inversely related. Other proprietor 
characteristics might also influence enterprise growth. Evans and 
Leighton (1989) provide evidence that the marital status of the 
proprietor is a significant determinant of the likelihood of 
starting a small business. A final example involves proprietor 
gender. Since, traditionally, female-generated funds are used to 
cover the family's basic needs female proprietors may avoid 
taking the risks involved with firm expansion. 
         Analysis paper made in June 2011 for the success factors of 
MSEs in Addis Ababa shows there is no significant difference on 
the performance of MSEs operating in Addis Ababa in relation to 
the age difference of the principal owners, and in relation to 
education the research paper shows those MSE operators who 
have education of 10+3 and above shows higher performance 
and growth compared with the others. (Tiruneh, 2011) 
         In Ethiopia, MSEs Sector is the second largest 
employment-generating sector following agriculture (CSA, 
2005). According to CSA (2005) the sectors contributes 3.4% of 
GDP, 33% of the industrial sector’s contribution and 52% of the 
manufacturing sector’s contribution to the GDP of the year 2001. 
In spite of the enormous importance of the micro and small 
enterprise (MSE) sector to the national economy with regards to 
job creation and the alleviation of abject poverty in Ethiopia, the 
sector is facing financial challenges, which impeded its role in 
the economy. These challenges are lack of access to credit, 
insufficient loan size, time delay and collateral (Gebrehiwot and 
Wolday, 2006). 

1.13  CONCEPTUAL MODEL 
 
 
 
 
 
 
 
 
 

= Indicates increase/decrease for measurable factors 
Source: Adopted from Ishengoma and Kappel (2006) 
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III. RESEARCH METHODOLOGY 
        In this study both descriptive as well as exploratory research 
methods is employed. While searching for the general nature of 
the MSEs, exploratory research was conducted and secondary 
data was examined and also qualitative primary research was 
also conducted by taking in depth interview with the owners and 
employees of the selected SMEs. The descriptive design is 
applied to determine the effect of some of the determinants that 
influence the growth of Micro and Small Enterprises (MSEs) in 
Bole Sub-city of Addis Ababa city Administration. 
        Both primary and secondary sources of data have been used. 
To collect appropriate data structured questioner has been 
designed for MSE owners and operators to rank statements on 
contextual condition related to each growth factor faced by the 
respondents using 5-point likert scale anchored by strongly agree 
and strongly disagree.  Interview questions were developed and 
in-depth interview has been conducted with owners and 
managers of MSEs in Bole Sub City of Addis Ababa city 
administration as well as representatives from different 
institutions cooperating with these MSEs.  Bole Sub City is one 
of the ten sub cities of Addis Ababa City Administration. The 
population of interest for this survey was MSEs, 1650 in number 
on April, 2015 of Bole Bole Sub City.  The total sample size was 
calculated using Slovin’s sampling formula: 

)1( 2Ne
Nn

+
=

 
Where;  
E=level of precision, i.e., 0.075 
N=Population size 
n= Sample size 

n = [ 
2)075.0(*16501

1650
+ ] 

    = 165 
 
        Before selecting a sample, first the list of those MSEs that 
are currently registered and who have license from government 
office and currently working in all Bole Sub City were identified 
as sampling frame. Samples were selected using stratified 
random sampling technique, where the entire population was 
divided in to subgroup (strata) of manufacturing, service giving, 
urban agriculture, retailing, and construction works. Then 10% of 
sample was drawn from each type using a ‘lottery’ method. 
        Multi regression model is applied to test the formulated 
hypotheses and to examine the four variables whether they are 
affecting the growth of MSE and the data was analyzed using 
descriptive data analysis and inferential analysis technique. 
 

1.14 MODEL SPECIFICATIONS  
        The growth of MSEs is subject to different set of 
interrelated factors (Baldwin, 1995). To investigate the factors 
that determine the growth status of MSEs, the binary logistic 
regression model has been used to examine the relation of each 
factor with growth of MSEs (number of employees). This model 
was selected due to the nature of dependent variable.  

        If the dependent variable is categorical variable with only 
two categories (growing & non-growing/ survival valued as 1and 
0 respectively), binary logistic (logit) regression is appropriate.   

This is specified as; 



≤
>

=
00
0*1
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YifY

 
        In a qualitative response model, the probability that Y=1 is 
given by the sign of the latent variable that is the probability that 
the latent variable becomes positive. 

)()(Pr)(Pr)0(Pr)0*Pr( '''' XFXobXobXobY ββεβεεβ =<=−>=>+=>
 
The finally employed model becomes: 
Pr (Y=1)= α + β1(InitInv) + β2(ProdServ) + β3(Trg)+ 
β4(Coopv) + ɛ 
Where; 
InitInv = Size of the initial investment of the owners 
ProdServ = Output of the SME is product or service 
Trg= Owners/managers/ of SME attended business and technical 
training or not 
Coopv= SMEs is working under cooperatives or not 
ɛ= Error term  
        The dependent variable represents the growth of MSE that 
is measured in terms of change in employment size. Taking the 
calculated growth in employment, MSEs are classified in to two 
categories i.e., growing (if gr> 0) and survival (if gr ≤ 0) 
following Cheng (2006) growth classification and represented in 
the model by 1 for the growing and 0 for survival MSEs.  
        The independent variables that are critically examined in 
this study are initial investment of the owners, the output of the 
SME as product or service, the effect of attending business or 
technical training and doing business in cooperatives and without 
cooperatives on SME growth. In this binary choice model, each 
observation is treated as Yes or No or it can be (available or not 
available) or 1 or 0. 
 

IV. RESULTS AND DISCUSSIONS 
        A total of 180 questionnaires were distributed to the MSEs 
principal owners of each of enterprise included in the sample, 
and 170 questionnaires returned, representing 94.3% percent 
response rate. From the 170 questionnaires returned, 5 
questionnaires are not included in the analysis just because the 
responses received were incomplete and not relevant for the 
analysis purpose. The rest of the responses, representing 165 
MSEs, were used in the study. 

1.15 DESCRIPTIVE ANALYSIS 
        Regarding demographic characteristics of the respondents, 
65.45% of the respondents were male while 34.55% were female. 
According to this survey, male MSE owners are 1.89 times 
higher than the female owners. This indicates that the difference 
in gender is very significant, and it tells us most of the MSEs 
owners and operators are male.  Also, 1.2% of the MSEs are 
owned by persons that are from 15 to 20 years old, and 10.9% of 
the MSEs are owned and operated by young people from 21 to 
25 years old.75% of the respondents are below the age of 35 
which means majority of the MSE owners are of the young 
generation, and of them 1.2% are in their teen age. 
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        In addition, 13.9% of the MSEs owners are at primary 
school level while 39.4%are secondary school level. On the other 
hand 20.6% of the MSEs owners attended school up to college 
level and the remaining 24.9 % of MSEs operators attended 
University level education. Only 1.2% did not go to school at all. 
Hence, level of uncertainty about obtaining relevant data from 
respondent is very low. 
        Further, results shows that, about 59% of the enterprises 
came to existence in the last three years, while 24.2% of them 
have been working between four to six years. 83% of SMEs 
included in the study have maximum of six years’ experience.  
Regarding business sector, 54 (32.73%) of the MSEs in the 
sample have been engaged in construction sector. Another 48 
(29.09%) of the respondents claimed that they are engaged in 
Manufacturing sector, while 37 (22.42%) of the respondents are 

engaged on Service sector. 15 (9.09) and 11 (6.7%) of MSE 
operators indicated that their enterprises are engaged in retailing 
and urban agriculture respectively. 
        Concerning ownership form of MSEs, 47(28.5%) of the 
MSEs in the sample have been engaged in sole proprietorship 
type of business and 13(7.9%) of MSE were engaged in PLC 
type of business. While 21(12.7%) of the MSE were engaged in 
cooperative business and 84 (50.9%) of them were engaged in 
partnership type of business. In addition, 106 (64.2%) of the 
MSEs in the sample were Micro Enterprises and 34(20.6%) of 
the MSE in the sample were Small Scale Enterprises and the 
remaining 25(15.2%) of MSEs were turning from small to 
medium. 
 

 
Table 2: Growth of MSEs and Technical and Business Management Training 

 
  

Frequency Percentage Mean 
Standard  
Deviation 

1.  Owners who attained Management and  technical  
training are better profitable 129 78.18% 3.9182 1.05524 

2.  Technical skill will increase profitability 136 82.4% 4.1420 .86955 
3.  Business Management  training  increases profit 137 83% 4.1481 .79768 
4.  Counseling  on business management 132 80% 4.0000 .89301 
5.  Do you believe majority of MSE have enough  access 

to training 66 40% 2.4103 1.04648 
Source: SPSS Output from Survey Data, 2015 
 
        As can be evidenced in table 2 above, regarding  the effect 
of technical and business management training on MSEs growth, 
the majority, 78% of the respondents agree technical and 
management training of owners and managers significantly leads 
to profitability of MSEs. The management and technical training 
received by the owners and managers affect MSE growth with a 
mean score of 3.92 with a standard deviation of 1.05.The table 
also shows that 82.4% of the respondents believe technical and 
business management training improve growth of MSEs with 
mean score of 4.14 with standard deviation of .87. Then 83% of 

the respondents agreed that business management will increase 
profit and it affects growth of MSE with mean score of 4.14 with 
standard deviation of .79. Related to, the effect of business 
management counseling, 80% of the respondents believe on the 
importance of counseling service for MSE growth with mean 
score of 4.00 and standard deviation of .89. The majority that is 
about 60% of the respondents believe that the owners and 
managers of MSEs do not have enough access to training, those 
who claimed that there is enough training was 40% and mean 
2.41 and standard deviation of 1.04. 
 

 
Table 3: Growth of MSEs and Initial Investment 

 
  

Frequency Percentage Mean 
Standard  
Deviation 

1 I agree if my initial investment was higher than what  
I  invested,  my  business  would grow better. 

 
29 

 
17.5% 

 
0.882 

 
.5443 

2.  I agree MSE owners with high initial investment 
would grow better than MSE owners with low initial 
investment. 

 
147 

 
89.09% 

 
4.4799 

 
.4432 

3  When I started business, if I had the opportunity to get 
loan, I would take all. 

 
142 

 
86.06% 

 
4.3211 

 
.4231 

4 When  I  started  business,  if  I  had  the opportunity 
to get ‘Equb’ or any other interest free financial 
service I would take all. 

 
154 

 
93.33% 

 
4.643 

 
.3845 

5 I agree, it is easy to get enough loans for MSE when 
starting business. 

 
148 

 
89.69% 

 
4.4848 

 
.4223 

Source: SPSS Output from Survey Data, 2015 
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        The result of the survey on the effect of initial investment 
on the selected sample MSE owners of Bole Sub City shows 
89.69% of the respondents agreed that their business would grow 
if they had invested higher than what they invested initially. It 
was supported by the great majority respondents with mean score 
of 4.4848 and standard deviation of 0.4223.  Beside, 89.09% of 
the respondents believed, those MSE owners with higher initial 
investment grow better than the others with low initial 
investment. This was confirmed by the majority of respondents 
with mean score of 4.4799 and standard deviation of 0.4432. In 
light of this, 86.06% of the respondents agreed that they would 

take the entire loan when starting business. This was evidenced 
by a significant number of respondents with mean score of 
4.3211 and standard deviation of 0.4231(Table 3). Further, for 
the question if they would take all interest free finance to start 
their business, 93.33% agreed that they would take any interest 
free finance. Finally, with respect to finance availability, 17.5% 
of the respondents agreed there are enough loans to start MSE 
business while 82.5% of the respondents believed that there are 
no enough loans to start MSE business. This was responded with 
a mean score of 0.882 and standard deviation of 0.5443.  
 

 
Table 4: Growth of MSEs and Production and Service Sector 

 
  

Frequency Percentage Mean 
Standard 
Deviation 

1.  I agree MSEs engaged on Manufacturing sector get 
more support from government than those engaged on 
service sector 114 69.1% 3.4591 1.20517 

2.  I agree starting MSE on service sector is easier than 
MSE on manufacturing sector. 102 61.8% 3.1013 1.12408 

3.  I agree SME engaged on manufacturing of product 
have wider market than those engaged on service 
sector. 111 67.3% 3.3602 1.19139 

4.  I  agree  MSE  engaged  on  service  sector  are 
profitable than those engaged on manufacturing 87 52.7% 2.6563 1.08765 

5.  I  agree  there  are  More  regulation  on  MSE  
engaged on service sector than those engaged on 
manufacturing sector 107    64.8% 3.2390 1.14990 

6.  I agree MSE on manufacturing sector are easily tracked  
by  government  and  they need  to  be licensed  to  
work  than  those  engaged  on  the service sector 106 64.2% 3.2075 1.13670 

 
Source: SPSS Output from Survey Data, 2015 
 
        Regarding whether or not producing product or rendering 
service has an effect on the growth of MSEs, table 4 shows about 
69.1% of the respondents agreed that MSE engaged on the 
manufacturing sector get better support from the government side 
than those engaged on providing service. This was confirmed 
with a mean score of 3.4591 and standard deviation of 1.2.  
        On the other hand, 61.8% of the respondents agreed starting 
MSEs on service sector is easier than MSE on manufacturing 
sector. From the in-depth interview with different parties, the 
main reason for this include, the level of capital required to 
establish MSEs on production sector is bigger than those 
engaged on service sector. Since they do not need to rent a place 
for running their business many businesses engaged on service 
sector are currently working without taking license from 
government office. Most of these businesses are traditionally 
known as “ayerbayer”. 
        Moreover, 67.3% of the respondents agreed that MSEs 
engaged on manufacturing of product have wider market than 

those engaged on service sector. The response rate was with 
mean of 3.36 and standard deviation of 1.19. While, 52.7 % of 
the respondents agreed that MSE engaged on service sector are 
profitable than those engaged on manufacturing sector. The 
response was made with mean of 2.656 and standard deviation of 
1.08. 
About regulations of MSEs, 64.8% of the respondents agreed 
that there are more regulations on MSEs engaged on 
manufacturing sector than those engaged on service sector. The 
response was made with mean score of 3.239 and standard 
deviation of 1.15. Similarly, 64.2% of the respondents agreed 
that MSEs on manufacturing sector are easily tracked by 
government and they need to be licensed to work than those 
engaged on the service sector. The response was made with a 
mean score of 3.2 and standard deviation of 1.13 (table 4). 
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Table 5: Growth of MSE and MSEs in Cooperative and non-cooperative type 
 

  
Description Frequency 

Percentag
e Mean 

Standard 
Deviation 

1.  I  agree  MSE  in  Cooperatives  have better access to 
credit than other type of MSE 110 67% 3.3354 1.11475 

2.  I agree MSE in Cooperatives make better profit than 
other MSE types 97 58% 2.9634 1.09034 

3.  I agree MSE in Cooperatives have better government 
support than other  types of MSE 112 67% 3.3841 1.08192 

4.  I agree joining or forming MSE in cooperative is 
difficult and time taking. 102 62% 3.0988 1.18589 

5.  I agree MSEs in Cooperatives are not for profit but 
they are for job creation. 99 60% 3.008 1.23912 

Source: SPSS Output from Survey Data, 2015 
 
        With respect to the effect of working in cooperatives for the 
growth of MSEs, 67% of the respondents agreed that MSEs in 
cooperatives have better access to credit than the others. The 
response was made with mean score of 3.33 and standard 
deviation of 1.11.Similarly, 58% of the respondents also agreed 
that MSEs in cooperatives make better profit than the others and 
the mean was 2.96 and standard deviation of 1.09. Similarly, 
67% of the respondents agreed that MSEs in Cooperatives have 
better government support than other types of MSEs. The 
response was made with a mean score of 3.9 and standard 
deviation of 1.08.  Additionally, 62 % of the respondents agreed 

joining or forming MSE in cooperative is difficult and time 
taking and 60% of the respondents agreed MSEs in Cooperatives 
are not for profit but they are for job creation (Table 5). 
 

1.16 BIVARIATE ANALYSIS  
                 Chi-Square Test 
        There are different methods of assessing the association 
between two variables. Pearson Chi-square test is one way for 
examining a bivariate relationship. For training, initial 
investment, cooperatives, service and product were tested using 
the chi-square test. 

 
Table 6: Factors Associated with MSEs Growth (Chi-Square Test Result) 

 
Description Yes Growth No Growth Total P- Value 
Training Attended    0.003*** 
   Training (Yes) 69 (60%) 46 (40%) 115 (100%)  
    Training (No) 14 (28%) 36 (72%) 50 (100%)  
Initial Investment (Birr)    0.002*** 
1-3000 20(42.5%) 27(57.5%) 47 (100%)  
3001-5000 11(42.4%) 15 (57.6%) 26 (100%)  
5001-10,000 6 (42.8%) 8 (57.2%) 14 (100%)  
10,001-20,000 8 (44.4%) 10 (55.6%) 18 (100%)  
20,001-50,000 13(61.9%) 8 (38.1%) 21 (100%)  
50,000+ 25(64.1%) 14 (35.9%) 39 (100%)  
Service and Product    0.05* 
Service 25(67.2%) 12(32.8%) 37(100%)  
Product 55(43.3%) 73 (56.7) 128 (100%)  
Cooperatives and Non Cooperatives    0.03** 
Cooperatives 7 (33.3%) 14(66.7%) 21(100%)  
Non- Cooperatives 76(52.8%) 68(47.2) 144(100%)  

 
Source: SPSS Output from Survey Data, 2015 
 
        Table 6 shows that all the independent variable p values 
were less than 5% and all are accepted for farther analysis to test 
their effect on MSEs growth. 

1.17 MULTIVARIATE ANALYSIS 

        Binary logistic regression model is the multivariate 
statistical tool used to analyze the relationship between the 
dependent variable (Growth of MSE ) and the predictor 
variables; namely availability of training, size of initial 
investment, Providing service or product, working in 
cooperatives or without cooperatives. 
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Table 7: Determinants of MSE Growth (Multivariate Analysis) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: SPSS Output from Survey Data, 2015 
 
        The result from the multivariate regression analysis revealed 
that MSE owners who attended training were 1.32 times more 
likely grow than those who did not attend training (Table 7). 
Therefore, the null hypothesis which states that MSEs owners 
who attended technical and business management training grow 
their business better than those MSE owners who did not 
attended those trainings, can be accepted. 
        The effect of initial investment on MSE growth revealed 
that MSE owners who started their business with higher amount 
of initial investment are more likely to grow than those who 
invested lower amount. The analysis of this part is in comparison 
to those who invested initially Br 50,000 or more which is used 
as reference point. The result shows MSE owners who invested 
from 1 to 3,000 Birr were 1.747 times less likely to grow their 
business and those who invest from Birr 3001 to 5,000 were 
1.658 times less likely grow their business than those MSE 
owners who invested initially birr 50, 000 or more, etc. The 
result of the study also revealed, MSEs that started business with 
higher initial investment grow better than those MSE who 
invested lesser and 86.42% of the respondents agreed they would 
take all the available loan when they started   business if there 
was an opportunity, and 92.86% of the respondents agreed they 
would take all non-interest bearing financial resource when they 
started their business if there was an opportunity. 82.4% of MSE 
owners agreed that there were no enough loans for MSE during 
starting MSE business. 
        Regarding product and service rendering nature of MSEs, 
the result revealed that MSE owners who render service were 
grown 1.245 times than those who manufacture a product. 
Therefore the null hypothesis which states that MSEs that 
produce products grow better than those MSE that render 
services is not accepted. The government current report on the 
private sector of Ethiopia is also in agreement with this finding, 
that the service sector in Ethiopia is growing higher than the 
other sectors, but as the significance level is 15%, which is far 
more than 5%, it may not be enough to fully reject the 
hypothesis. 
        Further, result of multivariate analysis revealed that MSE 
owners who work without forming cooperatives were 1.58 times 

more likely grow than those MSE who were doing their business 
in cooperatives. Therefore the null hypothesis which states that 
MSEs that work in Cooperatives grow better than those MSEs 
working without cooperatives is not accepted. The result of the 
study also revealed that MSE in cooperatives have better access 
to credit and they have better government support than the other 
MSEs working without forming cooperatives. 
 

V. CONCLUSION 
        The main objective of this study was to investigate growth 
determinants of Micro and Small Enterprises in Bole Sub City of 
Addis Ababa City Administration. The result shows that 
respondents who attended technical or business management 
training showed better growth than those who did not attend.  In 
connection to this, training was provided to 2,174,290 business 
operators on business management and technical skills 
throughout the country which is 73% of the GTP target to 
enhance the growth of micro and small enterprises (GTP annual 
progress report, 2013).  However, majority of the respondents 
believe they did not get sufficient access to training. 
        On the other hand, results also reveal, MSEs that comes to 
business with higher initial investment shows better growth than 
those MSEs that started business with lower initial investment. 
Previous researches in the country made the same conclusion, 
finance as one of the main factors that affect starting, success, 
performance and growth of MSEs (Habtamu, 2007, Admasu, 
2012, Berhane, 2011,Mulugeta, 2011).MSEs do not have enough 
access to loan to start and they need to have pre- credit 
compulsory saving before acquiring business loan. Supporting 
this, the major source of startup finance and working capital is 
own saving, family and friends followed by microfinance and 
‘equb’ (Selamawit, Aregawi & Nigus, 2014).  
        In addition, as per multivariate analysis of the study, MSEs 
engaged on the service sector are growing more than MSEs in 
the other sectors. In 2012/13 the respective shares of agriculture, 
industry and service sectors in the GDP stood at 43%, 12% and 
45%. The share of the service sector to GDP increased from 38% 

 Multivariate analysis on MSE growth B Std. 
Error 

Sig. Exp(B) 

Training Training attended 
Training not attended (RC) 

.881 .484 .039 1.324 

 
Initial investment 

Initial investment ( 1- 3000 Birr) -.256 .609 .036 1.747 
Initial investment (3001-5000 Birr) -.292 .627 .048 1.658 
Initial investment (5001-10,000 Birr) -.251 .728 .038 1.628 
Initial investment (10,001-20,000 Birr) -.088 .786 .091 1.292 
Initial investment (20,001-50,000 Birr) -.119 .695 .032 1.01 
Initial investment > 50,000 Birr (RC)     

Product Versus 
Service 

Production 
Service [ RC] 

-.157 .370 .15 1.245 

Cooperatives Versus 
Non Cooperatives 

Non- Cooperatives 
Cooperatives ( RC) 

.982 .490 .045 1.581 
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to 45% in the past 10 years while the share of agricultural 
declined from 52%t to 43% in the same period (UNDP, 2014).  
        Regarding, MSEs in cooperative form or non- cooperative 
form, those in non- cooperative form shows better growth than 
those working in cooperative. This is in agreement with the 
current government practice that MSEs in cooperatives form are 
encouraged to stay in business only until they acquire starting 
capital for their business, and then they are encouraged to 
establish the other types of MSEs which include, Sole 
proprietorship, PLC or partnership.  
 

VI. RECOMMENDATIONS 
        Result of the study shows, training is one of the significant 
factors for MSE growth, and MSEs are of the major sources of 
income generation and means of living for many residents of 
Addis Ababa and a significant number of MSEs operators do not 
have enough access to training. Hence, government officials 
needs to exert much effort towards providing training and 
coordinating the resources from different stakeholders to work on 
providing technical and management trainings for MSE 
operators,  
        Beside, the size of initial investment directly affects the 
growth of MSEs and having appropriate understanding of these 
factors is important in order to solve financial needs of MSEs 
and help them prosper and achieve their objectives of profit, 
growth and employment opportunities and also alleviating 
poverty. Thus, it is important for the government and 
nongovernmental organizations together with financial 
institutions to formulate their policies and strategies that work 
towards meeting the financial needs of MSEs. 
        Despite the above facts, the study also paint red the non 
cooperative type MSEs showed better growth on employee size 
than the cooperatives. The current practice of the government 
that encourage MSEs to be established in non cooperative form 
needs to be encouraged and if government support to those MSEs 
in private ownership, PLC and partnership form is increased in 
its scale the MSEs in these ownership type would also serve as 
means of job creation like the cooperatives are doing currently.  
        Furthermore, Ethiopia’s Growth and Transformation Plan 
(GTP) has aimed to transform the economy of the nation into an 
industrial one using MSEs as a vehicle for this change. The 
industrial policy has also clearly stated the vital role that MSEs 
play in the industrialization of the present agrarian economy. 
However, regardless of this policy direction a lot needs to be 
done to improve the growth of MSEs in the manufacturing sector 
such as creating local market for MSEs engaged on 
manufacturing sector, which may include providing incentives 
for local industries that uses inputs supplied by MSEs. 
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Abstract— The growing fast of the computer networks 
require a very high security, to keep the networks , data and , 
the resources of the network as much safe as possible and to 
get sure safely and trusty communication between the 
networks members   . The security issues is rising as it is 
facing a growing problems of unauthorized access , viruses , 
malicious , etc. so it demand an updated technologies to face 
all of these circumstance ,The growing rapidly of networks as 
we said coming with security risks , so every computer 
network should be fully secure and safe unfortunately it is 
something can't be possible easily . In the paper we will look 
to the security issues and count measures of the computer 
networks and  going further also about the intrusion detection 
systems . SNORT which it’s open source system and also 
SURICATA and also comparison of these two tools     
 
Keywords—introusion detection systems t; IDS; SNORT ; 
SURICATA . 

INTRODUCTION 
[1]The demand is increasing for the opening networks the 

security issues is also growing very fast to achieve the goals of 
network security integrity, confidentiality and Availability. 
Integrity: the system will  allows only the authorized clients or 
users to modify the information, and to ensure the information 
is complete .Confidentiality: the server or  system will only 
provide information or the data for the authorized clients or  
users .Availability: only the authorized clients or  users can get 
the required data or information from the server or the  system . 

 

NETWORK SECURITY TECHNOLOGIES 
The existing network security technologies which  are being 
used nowadays are:  

1- Authentication technology  

2- Encrypt data or (data encryption)  

3- Firewall technology  

4- IDS (intrusion detection technology) 

And now we are going to see every technology of these 
technologies which mentioned above .  

A. AUTHENTICATION TECHNOLOGY 
is to verify the authentication of the entity. It is  based on 
cryptography,  identity authenticity, message authenticity, 
access authority and finally digital identification 
(1) Identity Authenticity 
It check  the user identity by authentication, which is already 
known  before clients access to the network mostly  
“Username and password”  
(2) message authenticity 
The both sides client and the server or the service provider  of 
communication confirm and  ensure that: 

_ the data was sent and confirmed by the sender; 
_ The data do not modified while  transmission; 
_ The data was  sent to the  destination . 

To guarantee we can apply private key in both sides of 
communication can be applied to build the message identity 
information.  The message which send by the sender contain 
data about the message , if there was no difference between 
the summary of data which send and which had received then 
it means no any kind of modification happen to the message  
(3) access authority  
The access authority it means the authorized clients Have 
accessed to the system after authentication. Mostly systems 
has a list (ACL) access control list  
(4) digital identification 
Digital identification is mainly to get sure that the receiver 
Could prove the authentication of packets which had already 
received . and it is based on encryption technology: 
Symmetric key , a symmetric key and hybrid key  

B. ENCRYPT DATA OR (DATA 
ENCRYPTION) 

The main purpose of data encryption technology  is to get  
sure and improve that the server only provides the data  for 
authorized clients and mainly it used two kinds of encryption  
1. Symmetric key encryption  
2. A symmetric key encryption  
 (1) Symmetric-Key Encryption 
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Symmetric-key encryption is also called as private-key 
encryption or single-key encryption. It applies the same key to 
encrypt and decrypt the message, which is shared by both the 
sender and receiver. Symmetric-key encryption is simple and 
fast, thus has been widely used. The most popular algorithms 
are RC2, RC4, DES, 3DES, SKIPJACK, IDEA, CAST-128, 
etc. The most important problem in these algorithms is how to 
transmit the private-key securely to each other it has another 
name also they call it private key cryptography or single key 
encryption . the mechanics of this method is to apply the same 
key for the encryption and also for the  decryption ,so it means 
it is shared between the client and  the server or the sender and 
the receiver . the advantages  of this method is simple and fast 

I. RC2/RC4 (Rivest Cipher ) . 
II. DES /3 DES (data encryption algorithm) 

And also some others IDEA ,SKIPJACK,…etc. The most 
important thing is how to share the key securely 
(2) Asymmetric-Key Encryption 
The public key encryption it is good and secure as well. It has 
two key public key and also private key it is more  
complicated than symmetric key The message which 
encrypted by public key it can only be decrypted by trying to 
match the private key . The most famous algorithm is RSA 
(Rivest –Shamir-Adelman). 

 

C. FIREWALL TECHNOLOGY 
[2]Firewall technology simply it is a kind of system which 
work between the internal and external network . which it can 
easily control the access between these networks , it help  the 
admin to protect his network against illegal access to his 
resources 
the firewalls can : 

- Filtering all the packets in the network  
- Controlling the access to the network  
- Record the logs information and activities  
- Alarming and detecting against different attacks  

The filtering of the packets in the network, gateway and  the 
proxy can be used individually or in combination of  all .the 
packet filtering is basically checking all the packets and 
according to the security rules can allow the packet to pass  or 
block it. Application gateway has the opportunity of keeping 
the  network  safe by hiding the internal network topology and  
also the log files and source and destinations addresses . the 
hybrid firewall is containing the both technologies  the packet 
filtering and the gateway .The proxy is the technology which 
works on the application layer and every application has to be 
specified first to work  with proxy. The proxy can easily 
monitor the network as every packet  Hast to come throw the 
proxy and also it is shielding the internal network details   
 

D. INTRUSION DETECTION SYSTEMS 
[3]The IDS or the intrusion detector systems it is a security 
technology it is similar to fire wall but have also some  
advantages .basically it is works by collecting the data of the 
internal network and the all resources of that network and try 
to figure out by analyzing these data  generally it used to : 

- Monitoring 
- Attack recognition  
- Security auditors 
- Also it helps for improving network integrity  

There are two types of intrusion detectors 
A- Anomaly detection  
B- Misuse detection  
Anomaly based uses technique of trying to figure the behavior 
of the network according to saved Information about the 
activities which it is normal or strange , looking after any 
abnormalities behavior  and detect it or alert the admin about 
it. the most advantage of this technique is the high rate 
detection for the  new intrusions. A signature technique is 
using , every single thread It has an a unique signature so 
simply this works By creating a log of different type of attacks 
or malicious Signatures and try to match it with whatever 
signature That comes through the network . it has another 
name Pattern matching . The disadvantage of this technique 
can easily try to change the signature so it would be unknown 
or the system so it can't be detected .so it needs regularly 
update or each and every signature 
 

RELATED WORK 
There are some definitions which are related to the intrusion 
detection systems  

E. NETWORK IDS  
[4]Is kind of software or hardware or also can be a  
combination of both that used to detect the intruder  the most 
famous network intrusion detection system  is SNORT .Snort 
is open source IDS freely available  and will talk about it in 
the next section . and also it depends upon the companies or  
the users needs whether it is software or  hardware or  
combination of both . also it may use the anomaly based or the  
pattern based or the combination of both . 

F. HOST BASED IDS 
The host based intrusion detection systems  HIDS it works as 
an agents on the host  Which can look after the application log 
files And system to find where is the abnormal Activities and 
it is two types  

1. Reactive which it can only just monitoring and alert 
you and inform you if something happen . 

2. Proactive this one can sniff the traffic of  Network 
which HIDS has installed and let you Know by alerts in real 
time  
 

THE PLACEMENT OF THE IDS IN THE NETWORK  
 [5]It is  depending to the topology of the network and to 
which type of activates that you want to be detected :internal 
activities ,external activities or both . so if you have only one 
bath for the internet so better to place it in the first point which 
it can be router or firewall . if you have multiple paths to the 
internet so you have to place the IDS in each and every entry 
point . the more us of IDSs means more cost as you have to  
do more work more resources and also more  maintenance . so 
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we can finalize that by saying it depends to the  user and the 
security systemor policy which he wants  to apply to his 
system. In this next  image we can see where IDS is paced  in 
the network which it has only one path to the internet . 

 
image 1.Where IDS placed 

 

EXISTING IDS TECHNOLOGIES 
in this part we will see some of the technologies which used 
nowadays . actually we will be working on two technologies : 

1. SNORT 
2. SURICATA 

1- SNORT 
Snort is open source IDS which is available free of any  costs , 
you  can get it from  http://www.snort.org . it is based on the 
rules which the call it snort rules which is regularly updated .  

1.1- SNORT COMPONENTS 
The below images shown the components of the SNORT 

 

 
image 2.snort components 

 
1.1.1- Packet decoder  
It takes the packets from different interfaces and send it to 
preprocessed or to the detection engine ,these interfaces can be 
Ethernet ,serial line internet protocol ,etc. . 
1.1.2- Preprocessors  
It is very important for IDSs , by applying the preprocessing 
you can easily analyze the packets ,find the abnormal packets 
,and also it generate some alerts so it is playing important role 
for  intrusion detection systems . 

1.1.3- Detection engine  
The most important part od the IDSs is this part , the detection 
engine has the responsibility of detecting any stranger 
activities which might be exist on the packets , it apply the 
snort rules or this detection .so if any of these packet has 
matched any rules then immediate action will be taken  else it 
will drop that packet   . so it means packet will be logged or 
generating an alert . the stronger IDS has strong detection 
engine . when are you building an IDS keep these on mind  

- Set of the rules as much as it can detect all o the possible 
attack so it means should be updated . 

- The machine which you installed the snort should be have 
some features . 

- Also the internal buses should be very fast  
- Also the network load . 

1.1.4- Logs and alerts  
After the detection engine checking the packets so it might log 
the activity or also alert and log this alert into tcp dump file or 
txt file or whatever form ,you can easily manage the logs by 
changing the location or whatever action you want to . 
 
1.2- INSTALLATION OF SNORT    
Actually we will be installing snort on Linux 14.04 VMware 
Using the guide lines of the installation of the snort from the 
book snort for dummies[6]  
1.3- TOOLS WHICH WORK WITH SNORT  
-  Barnyard2 : it is tool which works with snort to store the 
data temporally. 
- PulledPork : it is toll to keep snort updated  by downloading 
the latest rules . 
- BASE : basic analysis security engine which it works as web 
page GUI to make easier to the end user to work with snort . 
 

DENIAL OF SERVIECE ATTACK 
in brief the DOS attack is kind of attack which affect the 
quality of services of the network or example by flooding the 
bandwidth to make it not possible to carry the packets  . 
1- TYPES OF DENIAL OF SERVICE ATTACK  
there are several types of denial of service attack which we 
can see below : 
• PING flood  
• SYNC flood  
• UDP flood   
• SMURF attack  
[7]PING of death is kind of flooding the victim by thousands 
of ping packets , SYNC flooding  occurs when attacker tries to 
drain the TCP/IP stack ,attacker will keep sending using 
spoofed sources and the victim ACK/SYNC packets to the 
spoofed address . UDP flooding it uses the user datagram 
protocol so the attacker can attack single destination or 
different ports .[8] SMURF attack is DDOS attack which 
flood large number of internet control message packets 
(ICMP) ,it attack the IP broadcast address in the network . 
2- TOOL FOR GENERATING DOS ATTACK 
For our implementation and testing part we will be using 
[9]HPIG3 which it is scanner tool used packets from spoofed 
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sources , also it is use to send files , test the firewall rules and 
so many uses    
Simple SYNC flood  
 hping3 -S --flood –V (victim's IP) 
hping3: name of the application binary  
S : set SYN tcp flag  
Flood : flooding without caring about the replies rom the 
destination . 
V: to enable verbose out put and will be shown as : 
Len= , ip =  , flag = ,seq = ,  
 
SYN attack  

 
image 3.SYN ATTACK 

We have implemented sync attack using HPING3 for 
generating the attack and we let snort work on daemon mode 
to detect the attack and we saved the logs and used BASE to 
show it up  

 
image 4.Banyard logs 

 
image 5.Count the logs 

 

 
image 6.BASE engine 

 

 
image 7.showing logs in BASE 
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SNORT VS SURICATA 
Suricata is an open source IDS system developed by Open 
Information Security Foundation it uses also the same set of  
rules of snort but the important advantage of suricata among 
snort is the multithreading .According to the test SNORT and 
SURICATA have detected same results of DOS attack . so in 
the future and the growing fast of the suricata it might be used 
instead of snort as we said it is supporting the multithreading 
which it means reducing the time and also giving high 
performance . [10]David and  Benjamin have analyzed snort 
and suricata and conclude that suricata has higher accuracy 
rate more than snort . 
 

CONLOUSION 
in this paper we have studied the intrusion detection system 
and we have also tested some of the tools , we did one 
experiment of generating SYN attack using HPING3 and we 
have detected it using SNORT , also we have shown the logs 
of snort into BASE . 
in the future we can work on comparison of suricata and snort 
based on different or specific type of attack  
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Abstract- This research was done to study the effect of changes 
in pH on the binding characteristics of paracetamol to bovine 
serum albumin at 37oC as a follow up to the work done 
previously by Okoro, et al (2015) on this title at 260C .The 
binding characteristics were investigated at a pH range of 6.0-8.0 
using UV- Spectroscopy . The result showed that the binding of 
paracetamol to bovine serum albumin was impaired at almost 
neutral and near alkaline pH (6.8 -7.2) with the drug-protein 
binding constants (KL) of 1.698X102, 0.330X102 and 5.007X102 

respectively and was enhanced at higher alkaline pH of 8.0, with 
the drug-protein binding constant K. of 216,432x102 . This can 
be interpreted as conformation changes (neutral-base transition 
change that occurred at pH of 6.8 to 7.2. This confirmed that 
bovine serum albumin has two structures, one at the acidic pH 
and the other at the basic pH. 
 
Index Terms- Binding characteristics, Bovine serum Albumin, 
paracetamol ,pH 
 

I. INTRODUCTION 
rugs are chemical compounds that may be used on or 
administered to humans to help diagnose, treat, cure or 

prevent disease or other abnormal conditions. On administration, 
drugs undergo physiological movements in the body in four steps 
namely absorption, distribution, biotransformation (metabolism) 
and excretion, (Shargel et al , 2005). 
       Following absorption, drugs are rapidly distributed around 
the body by circulation. Some drugs are totally dissolved in the 
plasma water while others are transported and the rest bound to 
plasma proteins, particularly the albumins (Stockley, 1991). 

       Serum albumin, commonly called “albumin” is the most 
abundant plasma protein in humans and other animals (Okoro et 
al, 2015). Serum albumin possesses a unique capacity to bind 
covalently or reversely to a great number of various endogenous 
and exogenous compounds. Several different transport proteins 
exist in blood plasma but only albumin is able to bind a wide 
diversity of ligands reversibly with high affinity (Stockley, 
1991). The two major types of serum albumin used in 
pharmacological and biochemical investigations are human and 
bovine serum albumins. Humans’ serum albumin (HSA) is 
produced in the liver. It is soluble and monomeric. The molecular 
mass of HSA is 68,000.It contains a single polypeptide chain of 
about 580 amino acids (Wikipedia, 2015). Albumin has a low pH 
of 4.7 and represents about 25% of the protein produced in the 
liver. It has a serum half –life of approximately 20days. About 
half of the blood serum protein is albumin. HSA plays a key role 
in the transport of fatty acids, metabolites and drugs. 
       Serum albumin is of two major types namely Human Serum 
albumin (HSA) and Bovine serum albumin (BSA). Bovine serum 
albumin has similar structure to human serum albumin but is less 
dense than HSA 
       Its molecular mass is 66000. Bovine serum albumin has 
numerous biochemical applications. 
       For instance, BSA is used to determine the quantity of other 
proteins by comparing an unknown quantity of protein to known 
amounts of BSA; it is also used as a nutrient in cell and microbial 
culture etc. 
       Paracetamol is an analgesic (pain reliever) and antipyretic 
(fever reducer) widely used. Its analgesic properties commence 
at about 11 (eleven) minutes after oral administration of 
paracetamol. Its structural formula is as shown below: 
     
                      

D 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 1, January 2016      599 
ISSN 2250-3153   

www.ijsrp.org 

 
 

IUPAC NAME: N-(4-hydroxyphenyl) acetamide. 
 
       Its molecular formula is C8H9NO2. Acute over dose of 
paracetamol can cause potentially fatal liver damage; the risk is 
heightened by alcohol consumption (Okoro et al, 2015). A drug 
exists in two forms: bound and unbound. Depending on a 
specific drug’s affinity for plasma proteins, a proportion of the 
drug may become bound to plasma proteins with the remainder 
being unbound. It is the unbound fraction that shows 
pharmacologic effects. It is also this unbound fractions that they 
may be metabolized and / or excreted. 
       The interaction of drugs with protein in solution is often 
studied with the use of spectroscopic techniques. This research 
work was done to investigate how pH affects the binding of 
paracetamol to bovine serum albumin under physiological 
conditions by UV-Visible spectroscopy. 
 

II. MATERIALS AND METHODS 
       Paracetamol (powder) from China, Bovine serum Albumin 
and distilled water were purchased from lilichem laboratory, No. 
1 Okigwe Road by over-rail Aba, Abia State. Disodium 
hydrogentetraoxophosphate (V) (Na2HPO4) and Sodium 
dihydrogentetraoxophosphate (V) (NaH2PO4) were purchased 
from Harrison Nigeria Ltd, No. 100 St Michael’s Road, Aba, 
Abia State. All reagents used were of analytical grade and were 
used without further purification. 
       Phosphate buffers of various pH   (6.0, 6.2, 6.4, 6.8….8.0) 
were prepared using distilled water, and a combination of sodium 
dihydrogentetraoxophosphate (V) and Disodium 
hydrogentetraoxophosphate(V) salts. 1.0x10-4M paracetamol 
solution was prepared by dissolving 1.5117x10-3g of the 
paracetamol powder in about 100cm3 of distilled water in a 
100cm3 volumetric flask. Also, 1.0x10-6M Bovine Serum 
Albumin was prepared by dissolving 6.6x10-3g of BSA in about 
100cm3 of distilled water. 
       APPARATUS: UV-Visible Spectrophotometer 
(Spectrumlab. 7525); pH  Meter (Model PHS -3C. 
 
2.1 DETERMINATION OF DRUG –PROTEIN BINDING 
CONSTANT 

       The paracetamol sample solution was prepared in 50cm3 
volumetric flasks (seven in number), by adding a suitable 
aliquots (0.1-0.5cm3) of the stock standard paracetamol solution 
to each of the first five flasks containing 2cm3 of the 1.0x 10-6M 
bovine serum albumin. The flasks were numbered 0.1, 2, 3, 4, 5 
and “inf”. The flask numbered “0” contained protein of known 
albumin concentration (1.0x10-6M) and a suitable phosphate 
buffer only. The flask numbered “inf” contained the same 
concentration of albumin and excess of the paracetamol powder. 
The remaining five flocks also contained the same varying 
volume of the paracetamol solution being tested. Each flask was 
then made up to mark with the duffer of the appropriate pH being 
tested. The flasks were properly corked and vigorously shaken 
for a short while and incubation at 370C for three (3) hours. After 
incubation the absorption spectrums of the sample solutions were 
measured at 278nm against the reference buffer solution using a 
1cm light pass cell (cuvette). This same procedure was used for 
each of the buffer solutions prepared. 
 
2.2 TREATMENT OF DATA 
       The values used in plotting the graph were obtained by using 
the following formula: 
 
Lb   =   (Do -Dt) 
         (Do -D∞) x [PT] where 
Lb   = Concentration of the bound drug 
Do = Optical density (absorbance) of the protein solution only at 
any pH between 6 and 9.  
D∞ = Optical density of the protein solution in the presence of the 
excess drug at the same pH  
Dt = Optical density of the protein solution in the presence of 
drug at a low drug to protein ration. 
Pt = Total protein concentration. 
Lf = Lt – Lb     where 
Lb = Concentration of the bound drug 
Lt = Total drug concentration. 
 
Kobs = (Do – Dt) 
          (Dt - D∞) (Lt –Lb) 
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       But Kobs was found to be apparent and does not represent the 
true drug-protein binding constant for proteins that undergo 
ionization within the physiological pH region (Ejele, 2004). To 
obtain the true biding constant, a correction is made to account 
for the extent of protein ionization using the equation: 
 Kobs =1+Ka 
               [Ht] 
Where 
KL= True drug-protein binding constant 
Ka = Ionization constant of the drug and  
[Ht] = pH of the phosphate buffer used. 
 

III. RESULTS AND DISCUSSION 
       The effect of pH on the binding characteristics of 
paracetamol to bovine serum albumin has been investigated 
using the UV-Spectroscopy method. The results of the drug-
protein binding constant (KL) is presented in table 1and 
represented graphically figure 1. The graph shows that increasing 

the pH of the medium increases the drug-protein binding 
constant. 
 

TABLE 1:  Variation  of  Kobs and KL with pH for the 
Binding of paracetamol with Bovine serum Albumin (BSA). 

 
pH Kobs x 10-12 KL x 102 
6.0 0.0754 0.0130 
6.2 1.3406 O.3270 
6.4 2.9611 1.1460 
6.6 2.8424 1.7440 
6.8 1.7422 1.6980 
7.0 0.2145 0.3300 
7.2 2.0521 5.0070 
7.4 4.0142 15.8520 
7.6 1.1722 7.2210 
7.8 2.2574 23.1840 
8.0 14.054 216.4320 
 

 
Figure 1:The true drug-protein binding constants Vs pH for the binding with paracetamol 

 
       Table 1 showed that the drug –protein binding constant 
increased with increasing pH from 0.013x102 at pH  6.0 to 
261.432x102 at pH 8.0. Figure 1 showed that the drug-protein 
binding constant was low at low and neutral pH between pH6.0-
7.0 but increased with pH from pH  7.2 to 8.0 with marked 
increase between the pH of 7.8 and 8.0. This result agrees with 
earlier work done by Okoro et al (2015) on the effect of pH on 
the binding characteristics of paracetamol to bovine serum 
albumin (at 26oC). This shows that there is no pronounced 
difference between the effect of the binding of this drug to serum 
albumin at 26oC and at 37OC in which this work was done. The 
pH at which the drug-protein binding constant showed the 
change was taken as the characteristic pH (or pHch) and is 
dependent on the nature and type of drug. This result was 
explained in terms of the conformational change called neutral –

base conformation which occurs in the protein within the 
physiological pH region. 
       Earlier reports have shown that serum albumin can exist in 
two main forms within the pH range 6-9; the neutral (N-) form 
exists predominantly at pH 6.0 while the basic (B-) form occurs 
almost exclusively at pH 9 (labro and Jansen, 1986). The result 
of this work showed that the binding affinity increases rather 
gradually with pH within the neutral pH region 6-7. A more rapid 
increase was observed in the slightly alkaline pH region of 7.2 -
8.0 particularly from 7.8-8.0 suggesting that the basic (B-) form 
of the protein (BSA) has a higher affinity for the paracetamol 
than the neutral (N-) form. Several reports have shown that the 
drug-albumin binding constants increase with pH [O’Reilly and 
Kowitz (1967); Caossolo et al (1978); Ejele and Anusiem (2001).  
By varying the pH from 6 to 10 O’ Reilly noted that the binding 
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constant increased with pH. This observation eliminates 
electrostatic bonding because increasing the pH increases the net 
negative charge on the albumin molecule which is expected to 
reduce the binding affinity of anions if an electrostatic 
mechanism controlled the interaction. [O’Reilly and Kowit  
(1967) and Mcmenamy (1965). Therefore an increase in the 
binding constant of the drug-albumin interaction with increase in 
pH is not consistent with an electrostatic mechanism [O’Reilly 
(1967), Fujita (1972), Caossolo et al (1978), Labro and Janssen 
(1986), Ejele and Anusiem (2001) and Mcmenamy (1965)]. 
Thus, the result of this work confirms these earlier reports that 
the binding constants of drug-protein interactions increase with 
increase in pH. 
 

IV. CONCLUSION 
       The interaction of Paracetamol with bovine serum albumin 
at various pH shows the importance of drug binding to serum 
albumin and the conformational changes it can cause in the 
serum. The results obtained showed that the binding of 
paracetamol was impaired at neutral and near alkaline pH of 7.0- 
7.2 which agrees with earlier works reported by Witting, et al 
(1980); Lambert, et al (1985) and Okoro, et al (2015). 
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Abstract- Since the opening of palm oil plantations in Sanggau in 
1995 it often occurs dispute between the companies with palm 
smallholders. It can be seen from land management tenure of 
more than 90 percent controlled by the company exclusively. 
Phenomenon of conflict potential include the existence of 
structural conflict by the government, annexation and land 
overlap and deceit committed by the company. Allegedly, the 
company did not respect the local institutions in the fields of 
conflict resolution, giving rise to a protracted conflict between 
the company with the local community. This study used a 
qualitative approach with a descriptive method. this study 
collected data through thepurposive technique to the informant of 
the company and the smallholders, which is then analyzed using 
qualitative analysis. The results of the study explained that 
disputes occur in the settlement which have not been fully 
resolved through local institutions. The fact shows that local 
communities Dayak Ethnic Tobak have a form of social 
reconciliation wisdom in the form of governance that is 
responsive to palm oil plantations and social justice based on the 
local form of customary law and Customary Courts. Settlement 
of disputes and conflicts, judicial Dayak Tobak embraces two 
models, namely: Colap way (cold) and Angat way (heat). Colap 
mechanism (cold) is the whole matter settled through the 
customary kinship (befakat / discussion-agreement) based on 
customary law prevailing in the local community through the 
colap way while angat (heat) is used when the Colap (cold) 
mechanism can not resolve the matter / dispute occurred, and 
continued with angat mechanism (heat) or resolved through 
customary justice. The solution is decided by the traditional 
authorities appointed under customary justice and the traditional 
procession of the warring parties to pay the customary sanctions 
in accordance with the level of offense. 
 
Index Terms- social control, local wisdom, Palm Oil Plantations 
 

I. INTRODUCTION 
overnment policies in developing and supporting the 
economy of the country through the development of palm 

oil plantations is currently the main star and the target of the 
investors to invest. Starting from the government's policy of 
providing opportunities to investors in the absence of strict 
regulation of the opening of the estate so that the invasion of the 
expansion of palm oil plantations on a large scale. This is 
confirmed by Gemawanabout growth of palm oil plantations in 
West Kalimantan (2011, http://gemawan.org/wordpress); until 
2010, there were more than 4.9 million awarded to 326 hectares 
of palm oil plantations. Calculating the rate of expansion of palm 
oil plantations, it reaches 40,000 hectares annually. Some of the 
results of ecological studies indicated that palm land clearance 

can result in loss of bio-ecological sources. Socially negative 
effects in the form of loss of local wisdom of communities 
around the forest and the rise of social conflict in the matter of 
land acquisition compensation, can socio-economically 
marginalize local business opportunities. Land tenure for more 
than 100 years in the long run according to Gemawan (2012, 
http://gemawan.org/wordpress) by the company will close the 
opportunity of local community to manage the return of land that 
had been granted. Management of palm oil through the oil 
companies apparently raises ecological problems and social 
problems.  
         Management of palm oil plantations in Permentan No. 19 / 
Permentan / OT.140 / 3/2011 dated March 29, 2011 regarding 
Guidelines Palm Oil Plantation sustainable Indonesia (ISPO, 
Indonesian Sustainable Palm Oil), mentioned that the 
development of palm oil plantations emphasized the principle of 
the application of technical guidelines for the cultivation and 
processing of palm oil right , management and monitoring of the 
environment, community economic empowerment activities, and 
commitment to continuous improvement in the economy. (Yahya 
and Hari, 2011). However, in reality the presence of palm oil 
plantations bring problems damage the natural order (biological 
damage) and damage to the social fabric such as loss of 
livelihoods and sustainable conflict.  
         The existence of problems of palm oil plantations as found 
by Muzakkah and Fatmawati (2010), explained that the entry of 
palm oil plantations in Bengkayang such as in Seluas, Ledo, 
Sanggau Ledo and Jagoi Babang focuses  more in a core 
plantation management than the ownership of the palm plantation 
land. The disparity in the management raised the ongoing 
conflict between the company and farmers and surrounding 
communities. This indicates the ISPO program (Indonesian 
Sustainable Palm Oil) is not running optimally.  
         Development of palm oil plantations is supposed to help 
increase the income of the people especially those involved in 
partnerships with the palm oil plantation companies. However, 
until now many issues, especially conflicts that often occur in the 
community. The current system of palm oil plantations have 
tread and seized the sovereignty and rights of farmers as land 
owners.  
         The influence of social and cultural damage against the 
pattern of palm oil plantations spread social order. Farming as 
the main business of society was replaced by palm oil 
plantations. Farming activities according to local tradition have 
the values of cultural wisdom. There is a ritual in every stage of 
the rice planting. When the pattern of palm oil plantation begins 
to develop, the tradition can not be done anymore, According to 
tradition, there are no cultural values in pattern of palm oil 
plantations. On the other hand agricultural patterns of 
communities shift to the pattern of plantation society with a 
system of production; the community began to think 

G 
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pragmatically., Economic values become the primary goal when 
turning farming communities into the plantation business. 
Another effect that has a negative impact is the dispute between 
employers palm with the local community. The issue of land 
clearing plantation exploited and tended to ignore the values of 
cultural wisdom and rights of local communities which have yet 
to be resolved.  
         The government policy provides the widest space at the oil 
companies having domination of palm land by the company, this 
creates social injustice. This condition will lead to open conflict 
someday if there is a trigger for conflict. Based on this problem, 
this study examines the potential conflicts that are in the area of 
palm plantation and then makes a recommendation, 
reconciliation, management in the form of local wisdom to 
become alternative problem-solving of palm plantations in 
Sanggau regency. This study is considered important because it 
is based on empirical conditions communities of Sanggau 
regency which has local wisdom as local institutions that 
becoming the basis of community life. Communities have 
communal land that has been managed for generations. Local 
institutions as one of the community's social capital can be used 
as guidelines in anticipation of open conflict. Through this 
research, it is expected that (1). It can be used as a basis for 
seeking the presence of understanding both sides that can be used 
to determine preventive measures in anticipation of open 
conflict. (2). Values and social norms that serve as guidelines in 
an effort to promote substantive conflict resolution keberadilan, 
balance and peace. (3). It strengthens the function of indigenous 
institutions as social capital to build a relationship with the party. 

II. LITERATURE REVIEW 
1 Source of Potential Conflicts 
         West Kalimantan can be said as one of the areas that have 
the potential social disaster. This is due to socio-cultural and 
economic conditions of society characterized by a separation / 
distinction of geographical area, power, religious differences and 
customs. This potential is stronger when the space region of the 
people's livelihood more and more narrow as controlled by the 
entrepreneur (the investors) and ruler. If there is a trigger 
(provocateurs) then it could some time lead to open conflict 
(violence). In certain groups, deliberately spreaded rumors may 
cause a burning passion primordial sentiments which 
consequently polarize society by primordial ties on behalf of the 
community. 
         Unfavorable conditions caused streotypes that can form a 
latent conflict (hidden). In the end, it is feared that the 
relationship with social disasters potential will lead to potential 
conflicts. Referring to the events of the conflict, Ralf Dahrendorf 
(Susan, 2009: 49) described that the conflict arises because of the 
social relations within a social system. The social relations is 
determined by power. The essence of the rule in question is the 
controlof power and sanctions that allow those in power to use 
the power to govern and get what they want from those 
powerless persons; in the end, it arises a form of conflict of 
interest between the governing and the governed. 
         If the meaning of the conflict as a conflict of physical abuse 
that are not inevitable, it could be caused by cultural differences 
and different interests. Refer to the type of conflict it can be 
divided into 2 types (Susan, 2009: 51), first, the vertical 

dimension of the conflict between the elite and people (folk), 
usually rulers use violence in the name of power. second, the 
horizontal conflict is the conflict among people (folk), usually 
caused by a conflict between religions; ethnic conflict of each 
other.This conflict will arise if there are interest groups that 
mobilized in the name of religion or tribe. 
         Based on the opinion of Dahrendorf, the authorities use 
violence in the name of power; the control of management in 
domination of palm oil plantations was used in the name of 
development which marginalize the rights of local communities. 
Company parties violated customary rights which tilled for 
generations by local communities, raising sustainable conflict. 
Development of palm oil plantations are supposed to help to 
increase the income of the people especially those involved in 
partnerships with the palm oil plantation companies, but until 
now a lot of issues, especially conflicts that often occur in the 
community. Basically the local community expects respect for 
local institutions that form the basis for socio-cultural and 
economic life. Indigenous peoples have the local institutions as 
social capital contains elements believe. Cultural wisdom 
contains the rules that govern the behavior or human norms 
including the rules which adherethem together. 
 
2 Local Wisdom and Customary Law  
         Local wisdom here is the system of the values in the social 
life of local communities living in the midst of the local 
community to contain the values and norms specifically. 
According to Jakerpo (2003: Karya intelektual komunitas lokal. 
Http; // www.endonesia.com.), that wisdom is a form of a set of 
rules, knowledge and skills as well as values and ethics that 
govern the social fabric of ethnic communities continue to live 
and grow from generation to generation. Characteristics inherent 
in wisdom is that it is dynamic, sustainable and norms contained 
in it can be accepted by the community, values that exist in the 
community is related to environmental conditions, political 
conditions and power, culture or habit in the community to 
explain and to attribute to the value. The referred value is the 
value that is very broad and became a universal value. These 
values, such as mutual tolerance, mutual respect, mutual respect 
honesty, sincerity, and a sense of justicewere agreed upon. These 
values as adhesive attachment having a harmonious relationship 
feel as part of the family (of the group). 
         Harmonious relationships among community groups is 
based on wisdom as described by Fatmawati (2011, 106) that the 
wisdom is the symbols prevailing in society into a system of 
integrated social construction in which all members of society 
make the values as a foundation to behave . Further Fatmawati 
(2011) explains that when resolve social conflicts in West 
Kalimantan is inseparable from the values of the local 
community in the form of cultural wisdom traditions and 
customary laws that contain "believe" which is believed to 
contain sensible values. 
         Customs of a particular society reflects the existence of 
order and adheres to traditional values and norms that have been 
preserved generation to generation as well as forming an 
indigenous cultural wisdom. People who still holds the custom 
tradition are called indigenous communities. According to the 
Working Group of Multipihak palm plantations (2008), the 
concept of Indigenous communities are groups of people who for 
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generations lived in a certain geographical region based on the 
bond of ancestral origin and have a strong relationship with 
natural resources with a value system that determines 
institutions, economic, political, social and law upheld by 
traditional institutions concerned. In addition, customary law is 
unwritten law or written sourced from community traditions and 
customs applicable in the territory of the indigenous peoples 
concerned. Based on the social conditions of indigenous Dayak 
communities in West Kalimantanespecially according to Bahari, 
S (Atok, K, et.al: 27) the communities located in remote areas are 
entirely governed by customary law and customs. This means 
that all the problems in society are resolved peacefully based on 
customary law, without the use of positive law. 
         The values of cultural wisdom traditions were made as the 
source of law in the local community such as the study by 
Fatmawati & Muzakkah in 2009 about the knot model of society 
based on cultural wisdom studies on the local communities of 
ethnic Malays and Dayaks in Kubu Raya regency of West 
Kalimantan. The results of the study explained that the Malay 
and Dayak ethnic have cultural that used as a basis to govern the 
community life in the socio-cultural and socio-economiclife. If 
there are problems or disputes of communities, they are resolved 
according to customary law by mutual agreement. communities 
are more obedient with customary structures because there are 

associated with religoi a belief related to the strength of "Jubata" 
(God) and nature. This belief is the basis of Dayak communities 
maintaining harmony and balance of nature. Based on these 
studies, the differences in previous studies with present studies 
is, if research Fatmawati and Muzakkah (2009) study focuses on 
the aspects of ethnicity disputes or problems that occur between 
ethnic Malays and Dayaks, the focus of this study is to assess the 
dispute between surrounding communities of palm plantation 
with the companies using customary law. 
Based on the describedexplanation concepts, this study designed 
a model of conflict resolution using local institutions or local 
wisdom to communities around the palm oil plantation between 
company with local communities. Furthermore, it was described 
based on social control model with local institutions based in the 
area of palm oil plantations: 
         Mindset scheme of Social control pattern based on Local 
Institution in Palm oil Plantation land in Sanggau regency. 
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Description: Scheme of social control pattern based on local institutions in the area of palm oil plantations. 
 

III. METHOD OF RESEARCH 
        The approach used qualitative methods with consideration 
to identify potential conflicts in the area of palm oil plantations. 
Implementation of research purpose was conducted thorugh the 
qualitative methods namely (1), exploring the potential and 
causes of conflict in palm oil plantations (2), modeling the local 
institutions in resolving conflicts in the palm oil plantations. 
        Targets of the research were communities around palm oil 
plantations and palm oil farmers who are members of farmer 
groups and some business owners and community leaders and 
government in Sanggau Regency. Technique of Research data 
collection using non-participatory observation techniques to 
observe the condition of the palm oil plantation, land conditions 
indicated disputes and social conditions around palm plantations. 
Then it assisted with depth interview technique (depth 
interviews) to the research target which is informants from the 
communities around the palm oil plantation who had land dispute 
with the company, company representatives and public 

traditional leaders. Processing and data analysis are using 
qualitative analysis. A qualitative approach focuses on a set of 
event from consciousness and human experience (Alwasilah, 
2003: 78). Data analysis is the process of streamlining data into a 
formula that is simple and easy to read and easy to interpret, the 
data analysis here means not only provide ease of interpretation, 
but it is able to provide clarity of meaning of any observed 
phenomenon. Analysis of the data in the context of this study 
was how the people around palm oil plantations impose social 
control patterns based on customary law in solving the problems 
of plantation land managed by the company. 
        Broadly speaking, the analysis of data in qualitative 
research were done according to Muhajir (1998: 29-33), namely; 
(1) Data reduction, data abstraction preparation activities, 
including data related to the conflict and the values of cultural 
wisdom in the field of conflict resolution. (2), Data presentation, 
in the form of a dish of main points or broad outline that the 
validity is assured; in this context data associated with problems 
or conflicts between growers and the society around the 
plantation land, the values of cultural wisdom is in the form of 
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customary law and customary justice in conflict resolution (3), 
conclusions and verification. Conclusions tentatively arranged to 
provide space for further study that have relevancy to the 
plantations conflict and the values of cultural wisdom through 
study approach or another. Then verification was done in 
triangulation way at the time of the research is ongoing; the 
purpose is to explore the validity of the data in order to be valid. 
 

IV. DISCUSSION  
1 Problem of Palm oil Plantation in Sanggau Regency 
        Since the opening of palm oil plantations in some districts in 
Sanggau regency early 1990s on the one hand can be positive, 
the community's economy began to show an increase, but these 
changes have negative consequences, especially the damage to 
the natural environment. Palm land clearance means shifting the 
function of forest previously as a natural preserve container in 
the form of functions of forests prevent landslides and wealth of 
flora and fauna apparently converted to the form of plantations 
that have high economic value and just looking for a quick profit, 
because in the long-term it could lead to the destruction of 
nature. Some cases occurred in palm oil plantations violate the 
rights of society and its impact on the surrounding plantations, 
the cases are: 
        Case 1: PT. MSP Company (Sawindo Mighty Mega) versus 
Indigenous People of Village of Mount Tamang  associated with 
the claim boundaries (Sanggau Regency and Kubu Raya 
Regency). Position case: Kancel Village in the beginning was in 
the teritory of Lalang Village of Tayan Hilir District of Sanggau 
Regency. After the splitting of the region, namely the Kubu Raya 
Regency, the village administratively is part of Gunung Tamang 
Village of Sungai Raya District of Kubu Raya Regency. This is 
where the problem of territorial claims related to Plantation 
Business Permit PT. Mighty Mega Sawindo included in the 
territory Sanggau. This case was triggered by economic reasons, 
there were approximately 1,500 acres (according to claim of 
Gunung Tamang Village's communities) included in Gunung 
Tamang Village's area, but according to the company (PT. MSP), 
the location permit issued by the Regent Sanggau region claimed 
it as an administrative region of Sanggau Regency . Based on 
these claims, Gunung Tamang's communities demanded 
compensation of land acquisition as a form of compensation to 
the company of 1,500 hectares.Until now the problem has not 
met any agreement. 
Case 2: The dispute between plasma farmers with PT. MSP  
        Position Case I: Plasma farmers from Yongkok Hamlet of 
Sejotang Village ask the demands of citizens to ask for the 
division of smallholdings which is not being converted as plasma 
farmer's property. Analysis of the case: in a partnership 
agreement between farmers with the PT. MSP agreed that one 
year after the consolidation period (5 years), the company would 
convert the land according to the pattern established by 
regulation of Sanggau Regency to farmers along with the binding 
of credit agreement of corporate farmers through farmer 
cooperatives. However, after the due date of the conversion 
period, plasma farmers did not get right, even a year later the 
conversion rights of the new farmers has just happened. That is, a 
new conversion can be carried out two years after the 
consolidation. These facts materially harmed farmers because 

they did not get their rights during a year of harvest. According 
to the principle of freedom of contract, the company deliberately 
did not have a good faith to implement the agreement. 
        In general, there are various problems in Palm Oil 
Plantations in the groove of potential conflict. The biggest 
problem that more and more came to the surface was a land 
dispute between citizens with the palm oil plantation company. 
Land conflicts that have been going on for so long it seems does 
not interfere the palm oil plantation company was in the land 
dispute, because the possibility of strong support from the 
government and security forces. Conflict of palm oil plantation 
land became sharp because all this time both private and state-
owned companies ignore the rights of communities around the 
location of the plantation. This is made clear by Atok, K and 
Sinju, B (2009: 296) there is injustice mastery of various social 
groups such as control of palm oil plantations by employers 
exclusively born justice crisis resulted in people becoming 
"development refugees" marked loss of rights over resource 
management on communal land . This is confirmed by Almasdi 
(2011. http://almasdi.unri.ac.id);existence of bad faith of 
management rights on palm oil plantation by employers caused 
problems and prolonged conflict. 
 
2 Customary Law and Justice Dayak Tobak: Options in 
Resolving palm oil Conflict in Lalang Village 
        Population In Sanggau is mostly from ethnic Dayak, among 
them consists of a sub-tribe of Bidayuh, Kerambay, Mali, Pandu, 
and Iban Ribun scattered throughout the Regency. The existence 
of ethnic Dayak still hold the tradition and custom from 
generation to generation in regulating the lives of its citizens. 
Strong indigenous influence makes people stick to the traditional 
authorities rather than government regulations. Customary law in 
the area of Indigenous fellowship Sanggau regency called Binua 
there are non-formal written custom rules that apply to manage 
the entire life of the citizens. Each binua handles of some village-
level regions. 
        Customary justice is a judicial institution that always 
produce justice for the public in achieving substantive justice that 
getting away for people who do not have access to economic, 
political and social strong. Option in resolving conflicts using 
traditional justice based on three issues, namely the practical 
level, that customary justice is judiciary tasked resolve the 
problems that disturb the peace and harmony of indigenous 
communities such as the issue of boundary / garden, adultery, 
inheritance, marriage , disturb livestock yard or garden, and other 
violations. 
        Viewpoint of this Completion is sociological reflected from 
a very common phrase "in a family remedies". When efforts to 
amicably settlement can not be executed or failure, then pursued 
judicial remedies through law customary. At the conceptual level 
that efforts to resolve disputes through customary law and 
customary justice is seen as an effort to reach the autonomy of 
indigenous peoples because people trust the court customary 
because it can provide a sense of justice to communities. To that 
end, efforts to revive the traditional justice can be seen as an 
effort to developing the "sovereignty" of law of indigenous 
communities. At the ideological level, that the system of 
customary law concerning magical religoi aspects and elements 
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of "trust" element associated with a higher strength beyond 
human ability. 
        Disputes or conflicts in the context of indigenous peoples is 
seen as an act that is contrary to customary law as threaten the 
balance / harmony indigenous peoples, therefore the head of the 
people must act in order to restore the balance through traditional 
sanctions or fines or customary action. The strategic role of 
people's heads (custom judge) was also evident among the Dayak 
community Tobak. Role domong (custom judge) in the 
settlement of disputes or conflicts that occur in the community 
emphasized that the domong a central figure, not only as a justice 
of the peace, but also as a decision maker (decision-making) that 
determine a person's guilt or innocence, convicted or not 
convicted . According to the book "Ator Dayak Tobag" 
published by the editorial team of Indigenous Tobag consultative 
council, in 2013, to resolve disputes or conflicts, judicial Dayak 
Tobak embracing two models, namely; Colap way (cold) and 
Angat Way (heat). 
        In colap mechanism (cold), the whole matter is settled by 
indigenous kinship through consensus or discussion-agreement 
based on the customary law which prevail in the local 
community. Settlement through this mechanism involves only 
the parties involved in the dispute only and traditional 
authorities, without the involvement of indigenous peoples at 
large. If one party is found guilty, then he will be the customary 
sanctions imposed by mistake he had made. This mechanism is 
taken as the views of indigenous peoples if someone known to 
guilt or to perform any act contrary to customary law, then it can 
bring shame not only for him (the perpetrator) as a person, but 
also for his family. If the mechanism Colap (cold) can not 
resolve cases / disputes, then the case forwarded to angat 
mechanism (heat) or resolved through customary justice. 
However, most cases are resolved through this mechanism rarely 
continued to customary justice (through the mechanism of heat) 
because each party actually upholds customs prevailing in the 
society. 
        In settling disputes with colap mechanism (cold), usually 
those who feel guilty will do nyorok-nyembah (admit mistakes 
and apologize) accompanied ngansor Sirak (custom fixtures) 
with the intent that the guilty party confess and apologize by way 
of worship (worship in the tradition of the Dayak Tobak is a form 
of respect, self-emptying (feel unworthy, inappropriate and 
requested an apology from those who have been disadvantaged). 
This mechanism is a form of settlement that aims to restore the 
balance as well as the parties to the dispute have to forgive each 
other not only between families but also to the ancestors. 
Therefore, this model is magical religio dimension, 
psychological and social. It called as sweet religio dimensio 
because nyorok-nyembah and ngansor-Sirak has occurred peace 
and recovery that are vertical (involving ancestor). Psychological 
dimension because there is no element of revenge from each 
other between the disputing parties. Social dimension as a 
reconciliation between the families of the parties, even the 
community. 
        While the hot way mechanism taken when the process of 
colap way (cold) face the deadlock because one of them refuses a 
settlement with the family based on customary law (not satisfied, 
not fair), trying to achieved a sense of justice, and so on. When a 
deadlock occurs, then one of them who feel aggrieved will ask 

the customs authorities at the lowest level and the traditional 
authorities / customs judges who have jurisdiction over the case 
(based on authority) is to take action or resolve disputes that 
occur. Competencies possessed by the traditional authorities / the 
customary judge at first instance held by customs officials / 
customary judge at first instance held by Lawang Agong. 
Lawang Agong has authority to hear the case of indigenous 
customary 2 (two) real sanction. (real is the term of customary 
fine which applicable in sub-Dayak Tobak) and jurisdiction 
covers RT (Neighborhood). 
        If the matter can not be resolved at the first level because of 
dissatisfaction, feeling unfairly, etc.) or Lawang Agong refuse 
the case, because it is not his authority, but the authority of 
traditional authorities over it, then one of the litigants or the court 
suggested Pesirah devolved to the level of Pesirah. Pesirah is a 
judge customary / traditional authorities who have jurisdiction 
over the case that have customary fine four (4) real, jurisdiction 
covers RW (Rukun Warga). 
        If the case is not resolved well (because one of them to take 
the fight against the customary judge's decision at that level), 
then the case would given to the indigenous judges over it, it is 
Jaya. Jaya will handle the case that the value of customary fine 6 
(six) real and it is on jurisdiction covers hamlet. If the case can 
not be resolved at the Jaya, then one of them may submit the case 
to the higher customary judge it is Temanggung. The authority 
possessed by Temanggung is handling the case of indigenous 
customary fine of 8 (eight) real and jurisdiction covers the 
village. If at the temanggung level, who prosecuted the case is 
still not finished or one of the them ask for appeal, then the case 
is handled by higher customary judge who called Pati Adat 
(could be two or three villages incorporated in one Pati Adat or 
more). 
        Customary law violations that are regulated in the book 
"Ator Dayak Tobag" published by the editorial team of Tobag 
Indigenous consultative council, in 2013, there are several 
articles which regulate social relations and rules about violations. 
Each chapter explains the legal rules of customary forms of 
violations and sanctions that must be met by the offender custom. 
Traditional sanctions that must be obeyed is replacement or 
compensation and the implementation of traditional procession 
according to violations occur. Forms of violations involving land 
or land belonging to communities in accordance with 
predetermined articles, following several chapters violation, 
including: 
        a. Violation of section 100, called Adat Nguasa 
Pentanaman, it is a violation of possession or destruction of crops 
by certain persons or parties belonging to individuals or 
communities in a rural region, and imposed custom sanction 4 
real and other custom devices. 
        1 real = Rp . 20.000 , - ( twenty thousand Rupiah ) . 
Determination of Rp . 20.000 , - is the result of deliberation 
Dayak Tobak VII in 2012 in the SERAMA hamlet of Tayan Hilir 
District of Sanggau Regency . 
        b. Violation of section 101, called Adat Nguasa Tanah, it is 
the form of land control or communal land areas, tembawang 
(plantations) and lawas (fields) belong to individuals or 
communities in a village and it imposed sanctions custom 4 real 
and other custom devices.  
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        c. Violations 102, called Adat Ngumpah Tanah, ist is a 
violation eliminates the customary ritual procession when the 
land clearance occurs. The customary process is a form of asking 
for the blessing or farewell:to "forest keeper" in order to get 
approval. If it is violated it imposed custom sanction 8 real as 
well as other custom devices. 
        Land disputes between plasma farmers (the status of sub 
indigenous Dayak Tobak) with PT. Mega Sawindo Perkasa, the 
taken legal options is using customary law, including violations 
of section number 100, 101 and 102, because the company is 
considered in destroying the value of the indigenous peoples by 
doing offense of Indigenous Plant Growing Indigenous Lands. 
This traditional offense is an act committed by a person or 
company deliberately take over without rights, damaging crops 
on land owned by indigenous and controlled by indigenous 
peoples do not held ritual ceremony in clearing palm oil land. 
Offense against this custom, the suspect imposed custom fine 4 
(four) estate, money 6 (six) real, money 8 (eight) real, in 
addition, the suspect of this offense is required to pay customary 
compensation for crops that have been damaged or destroyed. 
Customary justice institutions have the highest hierarchical 
structure in handling a variety of cases that resolved through 
customary law in accordance with the level of cases that occur. 
Judicial case law Dayak Tobak chaired by Temenggung, who 
also has authority to handle custom case. Resolution mechanism 
based on customary law aims to reconcile the conflicting parties 
to forgive each other. Thus there is no longer psychologically 
revenge element to each other between the disputing parties. 
Conflicts governance through customary law in accordance with 
the ide of progressive law (Rahardjo, 2010) which puts the law as 
an institution that have aims to deliver to mankind a fair life, 
prosperous. As the conflict governance in the area of indigenous 
communities Dayak Tobak if it can not be resolved internally, it 
can be resolved through customary courts. Customary justice is a 
judicial institution that always produce justice, peace and 
security for the people which is rights of the community. The 
justice include any economic, political and social life. The 
customary justice has important meaning for them in solving the 
problems of society and justice among indigenous peoples and 
outsiders in relation of the interests of indigenous peoples.  
Based on the above description it can be concluded that 
indigenous peoples have the values and local wisdom is in the 
form of customs which regulate social relations between 
members of the community through customs and customary law. 
In case of violations it carried in procession of indigenous 
customary law and a violation of sanctions is in the form of 
custom devices. People are more adherent to traditional 
authorities and customary law because they contain an element 
of trust that must be implemented. In contrast to the violations 
committed by the company, the material replacement form were 
not comparable to a large company. Some companies’ 
replacement money is too small when compared to the results 
obtained from plantations. Not to mention the loss of natural 
damage done by the employer, then the form of sanctions in the 
form of custom tools and material compensation were not 
adequate. 
 

V. CONCLUSION AND RECOMMENDATIONS  
        Based on the results of presentedstudies, the conclusions 
drawn and suggestions as follows:  
Conclusion:  
        1. Government policies of running a palm plantation to 
improve the welfare of rural communities to improve the 
economy of rural communities evidently caused new problems, 
marked by social conflicts between farmers as the owner of the 
land with the palm oil companies. It characterized for more than 
80 percent of palm oil plantation land management controlled 
exclusively by the company. Moreover, the core company does 
not respect the rights of customary land and customs by doing 
customary land seizures which belongs to the communities. The 
result is a drawn-out between the company and the community 
and the conflict resolution has not yet been completed until now. 
        2. Cultural wisdom of indigenous communities is in the 
form of Custom and Customary Law of customs union in 
Sanggau Regency. Offenses committed by the company 
including a violation of section 100, called Adat Nguasa 
Pentanaman, violation of section 101, called Adat Nguasa Tanah, 
violation of section 102, called the Adat Ngumpah Tanah. 
Settlement of land conflicts between the oil companies through 
customary justice according to the level of the violations it 
required to pay customary fine and the implementation of 
customary procession. Customary law include violations that are 
regulated in the book "Ator Dayak Tobak". In resolving disputes 
and conflicts, judicial Dayak Tobak get through the first way, the 
Colap way (cold), meaning all of the custom cases resolved 
through kinship (discussion / agreement) based on the customary 
law prevailing in the local community. The second way, Angat 
way (heat) if it can not be solved by the way of colap, the cases 
resolved through customary justice. 
 
Suggestion:  
        1. The company should honor and respect the rights of 
indigenous land and customs of indigenous peoples, and 
maintain the harmony with upholding traditions based on where 
on the earth they stand is in which the sky upheld on the basis of 
good will from corporate to resolve the citizens land issues . 
Social conflicts are resolved through protracted local knowledge 
belongs to the local community.  
        2. Government, traditional leaders and community leaders 
should resolve the land conflict between the residents and the 
company quickly. 
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Abstract- [1][9]Data modeling is the basic step of any database 
design, which is a powerful expression of any company business 
requirements. It is nothing but an act of exploring data oriented 
structures and the conceptual models in form of diagrams and 
flow charts on how data items relate to each other. Data 
modeling tools and techniques capture and translate complex 
system design into clearly understood representation of data 
flows and processes. The main focus of data modeler is on data 
and exploring data issues, therefore they tend to get much more 
accurate data than object modelers. They often use multiple 
models to view the same data and ensuring that all processes, 
entities, relationships and data flows have been processed. 
 
Index Terms- Fundamental terms used in Data Modelling, Three 
intrinsic parts of the data modelling (top-down or bottom-up 
approach) like Conceptual, Logical and Physical Data Model. 
 

I. FUNDAMENTAL TERMS USED IN DATA 
MODELLING 

here are various fundamentals of data modeling that one 
should know about, and should perform various tasks: 

         A. Identify Entity Types: - Entity is nothing but the 
concept of class, which represents the collection of similar 
objects.  It is slightly different from class, as class involves both 
data and behavior, whereas entity involves only data. 
         B. Identify Attributes: - There are one or more attributes 
of an entity, sometimes the specifying the attribute can have a 
significant impact on the development and maintenance efforts, 
but these can also overbuild the system and increase the cost for 
the same. 
         C. Apply Data Naming Conventions: -The basic idea for 
this is that all should agree to follow a common set of modeling 
standards on a project, this can help in better understanding of 
the code. 
         D. Identify Relationships:-Relationship between entities is 
similar to the relationship between objects. For example in an 
online ordering system, the Customer, Address and Order are the 
entities which are related to each other. 
         E. Apply Data Model Pattern: - There are many data 
modeling structures that can be applied in data models such as 
Data Flow Diagram, Information Model, Object Model, Object 
Role Model and Unified Modeling language Model. 
         F. Assign Keys: - The two main methods of assigning keys 
to the table is to either assigning a natural key or introducing a 
surrogate key, which can include all the columns from the table. 
It is observed that introducing a surrogate key is a much better 
option than natural key. 
         G. Normalize to Reduce Data Redundancy: - The main 
motive of data normalization is to reduce data redundancy, as it 

is extremely difficult to store same information at several places. 
We use 1NF, 2NF and 3NF. 
         H. De-normalize to Improve Performance: - As 
normalization focus on reducing redundancy, it can have a 
serious impact on the performance to access data. Therefore, 
sometimes one need to neglect redundancy to improve 
performance of the system. 
          [6]Data Model can be considered as a blueprint of a Data 
warehouse, providing conceptual representation of Database 
Objects and how they relate to one another in a Data warehouse.  
A good Data Model should represent the nature of data, how it 
will be organized and the business rules that govern them.   
 

II. THREE INTRINSIC PARTS OF THE DATA 
MODELLING 

         There are three parts of a data model which can be created 
by either Top Down approach or Bottom Up approach: 
 
A. Conceptual Data Model:- 
          [8][11]Conceptual model is the first step in a top down 
approach and is a clear and accurate visual of business of the 
organization. These are created as a precursor to Logical data 
models or as an alternative to Logical data models. It determines 
the highest level of relationships between different entities. 
These can be called domain models and used to explore domain 
concepts of the project. It can be used to explore high level static 
business structures and concepts. 
 
There are various features and characteristics of conceptual 
data models such as: 

1. Including important entities and relationships among 
them 

2. No attribute is specified, only entities 
3. Entities will have definition 
4. No primary key is specified 

 
         Conceptual data model is nothing but the summary level 
data model which describes the entire enterprise but in a much 
abstract way. Therefore, it provides very little information, for 
example in the below diagram, Product, Time, Sales and Stores 
are the entities and relationship between those entities is shown. 
For instance, diagram shows the relationship between Time and 
Sales, Product and Sales and Sales and Stores. 

T 
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B. Logical data Model:- 
          [2][4][7]Logical Data Model used as basis for Physical 
Data Model and depicts the detailed structure of the elements / 
Objects in a system and relationship between these elements. 
Once Conceptual data model is finalized, we can start with 
Logical Data model. A good logical model is created to represent 
the business requirements and should include all required 
entities, attributes, key groups and relationships that represent 
and define the business rules. 
 
Typical Deliverables of Logical Data Mode include: - 

1. Entity relationship diagrams 
2. Objective is to give development team an idea about the 

different categories of data business will have and how 
it will be related.  

3. Business process diagrams: - Briefs the development 
team on how data move within the organization.  

4. User feedback documentation 
 
A simple example of a Logical data model is provided below: 
         Note that the data 
elements Salesperson and Customer contain UML Attributes the 
Attribute types, however, remain platform-independent. 

 
         Platform-specific Attribute types and other meta-data that 
relate to a specific DBMS implementation are defined by the 
Physical data model [2]. 
 
Benefits for creating a LDM: - 
 

1. The ability to access information across the 
enterprise increases with shared terminology. 

2. Consistent reporting and analytics boost 
transparency internally as well as externally. 
This can help organizations make smarter 
strategic and tactical decisions, in addition to 
quickly demonstrating audit and regulatory 
requirements more easily. 

3. Better data consistency and accuracy improve 
operational efficiency while reducing risk. 

4. Eliminating the technical and human 
redundancy inherent in soloed systems as well 
as in data marts reduces expenses. 

 
Benefits in financial risk management: 
 

1. Improves the categorization of risk information 
and risk-measurement and -management 
capabilities. 

2. Facilitates benchmarking the current state of an 
organization’s risk information against best 
practices. 

3. Allows organized growth of the data 
warehouse for more than risk management 
uses, over time, without having to re-architect. 

4. Provides discipline and structure to the 
complexities inherent in risk management data. 

5. Facilitates communication with consistent 
terminology among business units to ensure 
company leaders get the risk information they 
need in time to act. 

 
          “Creating a detailed logical model is an indispensable step 
for financial institutions wanting to maintain solid footing in 
shaky financial times and beyond.” Sam Harris. 
         In short LDM is the very first step an organization takes to 
create an enterprise data warehouse (EDW) that can quickly and 
easily access and analyze risk data from disparate sources across 
the organization.  
 
C. Physical Data Model:-  
          [3][10][12]Physical Data Model depicts how elements 
/database will actually be built from the business requirements 
that were established during the Logical data model. Physical 
modeling is the next stage, once business requirements have been 
gathered and logical model has been formed we have to convert 
this logical/ business model, into a relational database model. 
When physical modeling occurs, objects are being defined at the 
schema level. A schema is a group of related objects in a 
database. In short a physical database model will show all table 
structures, including column name, column data type, column 
constraints, primary key and relationships between tables. 
Additionally contrary to LDM Physical modeling is database 
software specific, meaning that the objects defined during 
physical modeling can vary depending on the relational database 
software being used.  
         For example, most RDBMS have variations with the way 
data types are represented and the way data is stored, although 
basic data types are conceptually the same among different 
implementations.  
         Physical data models are used to determine the internal 
schema of the database, determining data tables, data columns of 
those tables, and the relationship between those tables. It also 
includes column constraints, primary key, and foreign key can 
also be used for both agile and traditional projects. It is quite 
different from Logical Data Model as it represents the 
application and database specific implementation of logical data 
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modeling. Database performance, Indexing strategy, physical 
storage and de-normalization are important parameters of 
physical data model. 
 
Typical Features of Physical Data Model include:- 
 

1. Specifications of all tables and columns. 
2. Foreign keys used to identify relationships between 

tables. 
3. De-normalization can be occurred on basis on user 

requirements. 
4. Physical data model will be different for different 

RDBMS,  
 
For example, data type are different for different database. 
 

 
 
Typical Deliverables of Physical Data Modeling include the 
following: - 

1. Server Model Diagram: - shows tables, 
columns, relationship within a database. 

2. User Feedback Documentation 
3. Database Design Documentation 

 
Steps for Physical Data Model Design are as follows: -  
  

1. Converting entities into tables. 
2. Converting relationships into foreign Keys. 
3. Converting Attributes into Columns. 
4. Modifying PDM based on physical constraints 

or requirements. 
 
Main difference between Conceptual Data Model and Logical 
Data Model: - 
 

1. In Conceptual data model primary keys are not present, 
whereas in logical data model, primary keys are present. 

2. We cannot specify any attributes in a conceptual data 
model. However, in a logical data model, all attributes 
are specified within an entity. 

3. Relationships are simply stated in a conceptual data 
model, not specified contrary to logical data model 
where relationships between entities are specified using 
primary keys and foreign keys. 

 
Main difference between Logical Data Model and Physical 
Data Model: - 

1. Entities will be replaced as table names. 
2. Attributes will become column names. 
3. Data types for each column will be specified. Data types 

can be different depending upon actual database being 
used. 

 

III. CONCLUSION 
         Harnessing the quantity of data available with organization 
can derive huge business benefits. But to derive these benefits we 
must model our data warehouse correctly. We should create 
logical models for the many consumers of our data and physical 
models to ensure proper database performance; and most 
importantly, we must strive to meet the needs of the business.  As 
the complexity increases from conceptual to logical to physical 
data model, therefore we always start with the conceptual data 
model. So that we can easily understand the high level, then we 
move on to logical data model, where we can understand details 
of our data. Finally we move to physical and implement it. 
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Abstract- This article puts a limelight on the pro’s and con’s of 
performance appraisal. It stresses on what is performance 
appraisal is about? What can be done to improve performance 
evaluation sessions? What are the expectations of employees in 
an organization when such achievement measuring sessions are 
conducted? How do some managers behave during such 
discussions? 
        It also focuses on the actual bias and prejudices on the part 
of the superiors and subordinate managers shown for some 
employees who are mostly favored. This article includes various 
some of the common methods which are used by every 
organization when such systems are conducted. Performance 
appraisals has many uses it aids in training, motivation , 
promotions  , transfers and assists in other HRM functions. 
Performance appraisals are considered one of the best sources of 
evaluating employees. Such appraisals should be objective, free 
of biases and custom-designed to fit the specific needs of an 
organization. In addition methods and administration should be 
same and the entire appraisal system should be easy to operate. It 
should also be economical and acceptable to users. Finally, the 
appraisal system should be well documented and should provide 
procedures for review or appeals. 
 
Index Terms- Performance appraisals, Benefaction, Boon, Bane, 
HR 
 

I. INTRODUCTION 
“Personnel management effectively describes the process 
of planning and directing the application development and 

utilization of human resources in employment”. 
 
DALE YODER 
 
          A performance appraisal is like a session conducted by 
every organization within the organization at least annually to 
tell about strengths and weaknesses of all the employees.  
          A performance appraisal (PA), also referred to as a 
performance review, performance evaluation, career 
development discussion, or employee appraisal is a method by 
which the job performance of an employee is documented and 
evaluated. Performance appraisals are a part of career 
development and consist of regular reviews of employee 
performance within the organizations.  
          Competent Human resources who are hard working get 
good ratings according to their performance in the organization. 
Weak employees also get ratings where they are told to improve 
their efficiency. The ratings of different organization may vary as 
per work patterns. 

          In one organization ‘1/10’ rating can be for best performer, 
whereas in other organization ‘1/10’ can be the worst.  
          Accomplishments of the employees may also vary 
depending on the work they do and the service they provide 
towards the company. A performance appraisal is a systematic 
and periodic process that judges an individual employee’s job 
performance and productivity in relation to certain pre-
established criteria and organizational objectives. 
 

II. REVIEW OF THE LITERATURE 
          As per Review of the ‘PERFORMANCE APPRAISAL 
REPORT FOR ALL INDIA SERVICES’ report it reviews the 
current Performance Appraisal Report (PAR) used for All India 
Services. The main problems and the proposed solutions are 
summarized below:  
          A.MAIN SHORTCOMINGS :The ineffectiveness of the 
current PAR system is a result of certain fundamental flaws in its 
conceptual design. It is further compounded by problems of 
implementation. This section will discuss these issues in greater 
details. 
          A.1 CONCEPTUAL FLAWS: The performance 
evaluation methodology embedded in PAR system has the 
following major flaws:  
 
a. Lack of prioritization  
b. Poor Definitions of Standard Terms  
c. No Ex-Ante Agreement on Deviations from the Targets  
d. Deceptive Façade of Quantification e. No Ex-Ante Agreement 
on Definition 
f. Emphasis on Personality rather than Results  
g. Lack of Linkage between Individual and Organizational 
Performance  
 
           A.2 PROCEDURAL FLAWS:  
 
a. PARs are filled in Ex-Post  
b. Lack of Proper Training  
c. Lack of discipline in adhering to deadlines  
 
 
            B. PROPOSED REFORMS :  
          a. Change the Structure of Section Dealing with Results 
(Tasks and Deliverables) The proposed methodology for the 
Performance Measurement System consists of seven steps and is 
consistent with the methodology for Results-Framework . 
          b. Reduce the Weight for Personal Qualities and 
Functional Skills The relative weight for Results-Framework 
should be 80% and the balance of 20% should be assigned to 
Personal Qualities and Functional Skills. Here too, there should 

“P 
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be a very clear understanding of what is being measured and how 
it is being measured. In other words, we must reduce outright 
subjectivity to a minimum.  
          c. Use more Rigorous Instruments for Assessing Personal 
Qualities and Functional Skills  
          d. Use only the Results Framework for Performance 
Related Incentives  
          e. Make Departmental Results-Framework Documents a 
Pre-Requisite for PAR  
          f. Make the PAR Process Paperless  
          g. Require Attendance in a Mandatory 2-Week Training 
Program 
          h. Develop a Multimedia Self-Help Toolkit for PAR. 
 
Statement of problem: 
          Awful and presage is the typical feeling anyone has 
whenever annual performance appraisals are announced every 
year. Many things depend on a favorable assessment – pay, 
promotions, increments and sometimes retention. And much as it 
is difficult to give tough response about the year’s work, it is 
even less enjoyable receiving it. In worst case scenario, a bad 
performance appraisal can create unnecessary frictions and 
disputes between superiors-subordinates and staff, inducing a 
negative working environment which would have very adverse 
effects on efficiency and productivity. So, if performance 
appraisals are really so hard, then why are those still conducted? 
 
Scope of the study: 
          The scope of any performance appraisal should include the 
points which provide employees with a better understanding of 
their role and responsibilities; increase confidence through 
recognizing strengths while identifying training needs to come 
over weaknesses; establish, maintain and improve good working 
relationships and communication between supervisors and 
subordinates; increase commitment to organizational goals which 
can lead to achievement of Organizational, Individual and 
Societal goals; develop employees into future supervisors; assist 
in HR decisions such as promotions or allocating rewards; and 
allow time for self-reflection, self-appraisal and personal goal 
setting.  
 
          Performance appraisal was aimed for the betterment of the 
organization in terms of quality as well as quantity. The scope of 
the study under mentioned following points are:  
 

1. To increase the productivity by increasing the level 
of performance. 

2. The program will help the employee in their personal 
group by improving their knowledge as well as skill.  

3. The program would help the organization in meeting its 
future personal need. 

 
Objectives of the study:  

• To review the performance of the employees over a 
given period of time. 

• To judge the gap between the actual and the desired 
performance. 

• To help the management in exercising organizational 
control. 

• Helps to strengthen the relationship and communication 
between superior – subordinates and management – 
employees. 

• To diagnose the strengths and weaknesses of the 
individuals so as to identify the training and 
development needs of the future. 

• To provide feedback to the employees regarding their 
past performance. 

• Provide information to assist in the other personal 
decisions in the organization. 

• Provide clarity of the expectations and responsibilities 
of the functions to be performed by the employees. 

• To judge the effectiveness of the other human resource 
functions of the organization such as recruitment, 
selection, training and development. 

• To reduce the grievances of the employees. 
 

III. METHODOLOGY 
          Several techniques or methods are utilized by authors of 
empirical journal articles. The selection of a particular method is 
usually determined by the situation in which the study is to be 
conducted. The methodology used for this study is purely of 
secondary nature. I have made use of references from already 
published journals, books and other secondary material. 
 
Strategy appraisal technique –appraiser fit table  
          There are two types of measures are used in performance 
appraisal: Objective measures which are directly quantifiable and 
Subjective measures which are not directly quantifiable. 
Performance Appraisal can be broadly classified into two 
categories: Traditional Methods and Modern Methods. The 
following exhibit shows strategies, performance appraisal 
techniques and who is the immediate appraiser:- 

 
STRATEGIES PERFORMANCE APPRAISAL 

TECHNIQUES 
APPRAISER 
 

Stability and sustainable growth Traditional Superior 

Expansion ,Diversification, M&A Modern 360 degree appraisal 

Retrenchment Traditional Superior 
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Low cost leadership, New product 
differentiation 

Modern 306 degree appraisal 

  
Accenture: One of world's biggest companies to scrap annual 
performance reviews 
          As of September, one of the largest companies in the world 
will do all of its employees and managers an enormous favor: It 
will get rid of the annual performance review. 
          Accenture CEO Pierre Nanterme told The Washington 
Post that the professional services firm, which employs hundreds 
of thousands of workers in cities around the globe, has been 
quietly preparing for this “massive revolution” in its internal 
operations. 
           “Imagine, for a company of 330,000 people, changing the 
performance management process—it’s huge,” Nanterme said. 
“We’re going to get rid of probably 90 percent of what we did in 
the past.” 
          The firm will disband rankings and the once-a-year 
evaluation process starting in fiscal year 2016, which for 
Accenture begins this September. It will implement a more fluid 

system, in which employees receive timely feedback from their 
managers on an ongoing basis following assignments. 
          Accenture is joining a small but prominent list of major 
corporations that have had enough with the forced rankings, the 
time-consuming paperwork and the frustration engendered 
among managers and employees alike. Six percent of Fortune 
500 companies have gotten rid of rankings, according to 
management research firm CEB. 
          These companies say their own research, as well as outside 
studies, ultimately convinced them that all the time, money and 
effort spent didn't ultimately accomplish their main goal — to 
drive better performance among employees. 
          In March, the consulting and accounting giant Deloitte 
announced that it was piloting a new program in which, like at 
Accenture, rankings would disappear and the evaluation process 
would unfold incrementally throughout the year. Deloitte is also 
experimenting with using only four simple questions in its 
reviews, two of which simply require yes or no answers. 

Methods of performance 
appraisals:
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Explanation of some common PA methods: 
1. Evaluating the Evaluation: 
          Keeping in mind people are a company’s greatest asset and 
resource, the purpose of doing an evaluation at all is to 1) 
provide reliable information to employers as to the performance 
of employees and 2) give employees an insight as to how they 
are perceived in the company.  The nature of the scales, 
measures, and variables are the basis of the different methods. 
 
2. The Unstructured Format: 
          The unstructured format is a common method where 
evaluators use an essay or short answer to grade employees. The 
benefit here is that any and all variables are used, from the most 
quantitative to the most informal. This is similar to the “essay” 
format, where appraisals are done through a free form writing of 
an essay which tries to capture all aspects of employee 
performance. 
          Ultimately, all unstructured appraisals are meant to be 
open ended and all encompassing. 
 
3. The Ranking System: 
          The ranking system is a more structured approach, where 
specific performance variables are laid out. A ranking system of 
any kind must have explicit variables that employers can refer to. 
          Examples of this might include revenue generated, 
overtime hours, ability to work with a group or overall attitude. 
          The purpose here is to provide a quantitative score in areas 
that are not necessary quantitative, such as “general attitude.” 
The purpose is to show which employees are performing well 
relative to a set of variables that an employer finds the most 
important. 
 
4. The 360 Approach: 
          The “360 Approach” appraisal system is not just for 
employers, but is used by and for all employees and managers of 
a firm. Most appraisal methods are designed using variables that 
employers find significant, such as total revenue generated. 
The 360 approach uses standards that other employees might find 
important. 
          In this case, appraisal comes from the overall function of 
the department, such as sales, rather than just what a boss might 
find useful. Employees are considered as part of a structure that 
functions only if all employees are on the same page and work 
together well. 
 
5. The Mixed Standard Method: 
          The “mixed standard” deals with complex variables. This 
is because variables used in employee performance run the 
gamut from those which can be expressed solely by numbers and 
those that are more abstract—such as attitude—but cannot easily 
be translated into quantitative measures. 
          The Mixed Standard isn’t recommended for employees 
who regularly telecommute. Instead, they should be measured 
mostly on objective outputs, such as number and type of projects 
completed or expert evaluations of project quality. 
          What will work for a specific firm depends on what the 
owners or managers find important. Certain high tech firms will 
be concerned more with precision work than attitudinal 
measures. 

          While some employers might only care about cash 
generated, others might want a tightly structured office that 
requires many variables of different types. This is the domain of 
the mixed standard. It uses some open ended techniques, but also 
uses quantitative ranking standards in a mix that is useful to 
employers who want a smoothly running office. 
          In this case, a more formal and structured format will be 
required. 
          In legal firms, for example, things like dealing with clients 
will be imperative, and therefore more attitudinal issues will be 
stressed. The environment itself will dictate what variables are 
important and which can be largely ignored. 
 
6. Confidential reports:  
          This is an old and traditional method of appraising 
employees. A Confidential report is a report on the subordinates 
strength and weaknesses. The confidence report is used for a 
variety of personnel decisions such as transfers , promotions etc. 
This is poor method of PA. 
 
7. Graphic Rating Scale:    
           In this method appraisers use a graphic scale to appraise 
certain specific factors such as quality of work, quantity of work, 
dependability etc. Following is an example of it: 
 
 Quality of 

work 
Quantity of 
work 

Dependability 

Excellent ✓   

Good  ✓ ✓ 

Average    

Poor    

 
 Merits of Performance Appraisal: 

1. They provide a document of employee performance 
over a specific period of time. 

2. They provide a structure where a manager can meet and 
discuss performance with an employee. 

3. They allow a manager the opportunity to provide the 
employee with feedback about their performance and 
discuss how well the employee goals were 
accomplished. 

4. They provide a structured process for an employee to 
clarify expectations and discuss issues with their 
manager. 

5. They provide a structure for thinking through and 
planning the upcoming year and developing employee 
goals. 

6. They can motivate employees if supported by a 
good merit increase and compensation system. 
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7. It helps the supervisors to chalk out the promotion 
programs for efficient employees. In this regards, 
inefficient workers can be dismissed or demoted in case. 

8. It helps in chalking out compensation packages for 
employees. Merit rating is possible through 
performance appraisal. PA tries to give worth to a 
performance. Compensation packages which include 
bonus, high salary rates, extra benefits, allowances and 
pre-requisites are dependent on performance appraisal. 
The criteria should be merit rather than seniority. 

9. The systematic procedure of PA helps the supervisors to 
frame training policies and programs. It helps to analyze 
strengths and weaknesses of employees so that new jobs 
can be designed for efficient employees. It also helps in 
framing future development programs. 

10. It helps the supervisors to understand the validity and 
importance of the selection procedure. The supervisors 
come to know the validity and thereby the strengths and 
weaknesses of selection procedure. Future changes in 
selection methods can be made in this regard. 

11. For an organization, effective communication between 
employees and employers is very important. 

12. It serves as a motivation tool. Through evaluating 
performance of employees, a person's efficiency can be 
determined if the targets are achieved. This very well 
motivates a person for better job and helps him to 
improve his performance in the future. 

13. It facilitates transfers. 
14. It facilitates HRP. 

 
Disadvantages of Performance Appraisal: 
 
1. The Halo effect/present effect: Halo effect is defined as the 

‘influence of a rater’s general impression on ratings of 
specific rate qualities’. It tends to occur when an evaluation 
rates an employee high on all jobs criteria, even if he has 
performed well only in one area. 

          2. The horn effect/past effect: The rating is always based 
on performance standards. The contrast error occurs when 
employee is rated without taking into account the performance 
standard. This can also occur if a rater compares an employee’s 
present performance with their past performance. 
          3. Problem of Rater being bias: The rater’s prejudices 
and biasness can also influence rating. For example, a supervisor 
can underrate an employee based on race, sex, religion, 
appearance and favouritism. 
          4. Central tendency error: When the supervisor rates all 
the employees within a narrow range, thinking all employees are 
of average level, this type of error occurs. 
          5. Problem of Leniency or strictness: Performance 
appraisal demands that the rater should objectively draw a 
conclusion about employee’s performance. 
          6. Sampling error: If the rater uses a very small sample of 
the employee’s work, it may be subject to sampling error. 
          7. Primary and regency errors: Behaviour of an 
employee at the initial stage of rating and at the end of appraisal 
can affect the rating. For example, a salesman’s performance 
may be very low for some part of the year. 

          8. Cost factor: PA sessions are expensive as lot of funds 
are required for conducting it. 
          9. Spillover effect: The present performance is evaluated 
much on the basis of past performance. “The person who was a 
good performer in distant past is assured to be okay at present 
also. 
          10. Fear of confrontation: Employees sometimes get 
average ratings as they are below the average performers, in such 
a session in front of all they would feel embarrassed , to avoid 
this superiors sometimes give average ratings. 
 
Measures to improve Performance appraisal sessions: 

1. Training Appraisers: Training appraisers are essential 
for achieving better results with performance appraisal. The 
training should be designed to improve appraiser’s 
capabilities to: observe, conduct constructive feedback, 
listen, support, counsel, set objectives and ask appropriate 
questions. Some benefits that can be achieved by using 
appraiser training are as: 
• Improve understanding of the system, the forms and 
terminology to be applied. 
• Increase accuracy and reduce common judgment errors. 
• Enhance appraiser’s self confidence about his rating skills 
and improve the skill level through practice and feedback. 
 
2. Developing a positive culture: Changing culture requires 
leaders to understand the learning process dynamics and 
how the learning and unlearning of assumptions and beliefs 
can be manipulated to modify behavior. Cultural aspects 
could be one of the areas of training. 
An organization’s leadership has the responsibility to 
develop a positive culture to facilitate the acceptance of 
performance appraisal among managers and their 
employees. 
 
3. Providing performance feedback: Employees naturally 
like to know how they are performing relative to what is 
expected from them. Performance feedback lets employees 
know how well they have performed in comparison with the 
performance standards. Having day-to-day employee-
manager interaction, through which the appraise is provided 
with constructive feedback. 
 
4. Avoiding unequal performance standards: Effective 
performance appraisal requires equal standards against 
which employees are assessed. In the absence of equal 
standards, employees are assessed with subjectivity, which 
may destroy the process of appraisal and leave it as a body 
without soul. 
Therefore, the problem of unequal standards can be 
minimized by ensuring that the appraisal criteria are job-
oriented, communicating performance expectations to the 
employees before the appraisal review. 
 
5. Avoiding multi-purpose programme: One performance 
appraisal programme should not be designed to serve a 
infinite of purposes, administrative and developmental, as it 
can be vague and is difficult & results into failure. The 
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solution is to separate assessment from development in 
appraising employees. 

6. Avoiding faulty communications: Among these assumptions, 
stated and unstated, are those that are based on personal 
prejudices or stereotypes. Avoid prejudices and stereotypes, no 
matter how popular or true you may think they are.  
An error in reasoning, similar to making an unstated or invalid 
assumption occurs when a writer employs an unsupported 
assertion to support their idea. An assertion is a declaration 
stated positively, but with no support or proof. 
 
Other easy ways of having a good PA system can be : 
          1. Clearly identify your aims; 
          2.  Have the employee a complete self-check; 
          3.  Redefine or reconfirm the purpose of the job, the duties 
and the responsibilities; 
          4.  Define the priority of and set objectives for each 
responsibility; 
          5.  Establish specific performance standards; 
          6.  Be specific when addressing areas requiring 
improvement, (i.e., facts, figures, work records, reports, etc.) 
          7.  Be specific when addressing examples of unacceptable 
conduct (not general references to 'laziness' or 'bad attitude') find 
specific examples as much as possible; 
          8.  Present, discuss and agree to a "Performance 
Improvement Plan" if necessary; 
          9. Provide the opportunity for feedback, not only during 
the meeting but by allowing your employee to respond to the 
evaluation in writing, detailing their disagreement or position; 
          10.  Seek as much feedback as possible not only about the 
performance at issue but also about what the employee would 
like to improve, what professional development, training, new 
assignments and challenges in general he has in mind for 
himself; 
          11. Before closing the meeting, be sure to ask if there is 
anything else the employee wants to discuss, ask for discussions 
thereby maintaining a conversational rather than confrontational 
tone. 
          12. Monetary and non-monetary rewards and awards 
should be attractive which would attract the staff and motivate 
efficiency, so that all would work hard to achieve well in PA. 
          13.Monetary rewards may include bonus, salary hikes, 
Perks etc for best performers, whereas non monetary awards can 
be in form of  merchandise, certificates , wrist watches, 
sunglasses who good performers. 
 
 Legal issues in Performance appraisals: 
          Wayne F. Cascio and H. John Bernardin, Barret and 
Karnam developed following guidelines to develop a legally 
defensible appraisal system: 

• Conduct a joint analysis to ascertain the criteria and 
standards required for successful job performance. 

• Incorporate these criteria and standard into a rating 
instrument. 

• Use clearly defined individual dimensions of PA , rather 
than undefined, global measures of PA. 

• Communicate in writing the performance standards to 
employees and also to those rating them. 

• Avoid abstract trait names when using graphic scale 
rating, unless they can be defined in terms of observable 
behaviors. 

• Employ subjective superiors ratings as only one 
component of the overall appraisal process. 

• Train supervisors to use the rating instruments properly. 
• Allow superiors daily contact with their subordinates. 
• Base appraisals on separate evaluation of each of the job 

per dimensions. 
• Include an employer appeal process. 
• Document all the information and reasons bearing on 

any personal decisions. 
 

IV. CONCLUSION 
          An appraiser can make use of latest technology in such 
sessions and they should change the approach in performance 
management. Computer based performance management can be 
used. Performance management is should be conducted at the 
individual level and not at the organizational level. The ultimate 
objective of a performance management process should be 
aligning an individual performance with organizational 
performance. Despite the merits and demerits of PA exists today, 
this subsystem in very important part of Human Resources 
Management which cannot be skipped. Effective leadership, 
Competent manpower, Labor efficiency , good superior-
subordinate relationships can help to boost Job evaluation 
methods in an organization and by adopting  ‘Normalization’  
process of review the ratings for each group as a whole can be 
given simultaneously which can help in ensuring the ratings are 
as per the recommended norms and the percentages are generally 
decided by management ,where same ratings would help to 
reduce stress among employees and lead to efficiency in the 
organization. 
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Abstract- Menstruation is the discharge of blood and tissue that 
occurs each month as part of a woman’s menstrual cycle. The 
first periods are often very irregular. It is not uncommon to skip a 
month, or to have periods close together. The length of periods 
varies from two days to a week. Gradually, a regular cycle will 
be established. Under this backdrop, this paper made an attempt 
to analysis the menstrual problems faced by the visually 
challenged women and its determinants, it also describe their 
treatment seeking behavior of the respondents. Totally 468 
visually impaired women were interviewed. More than one-third 
of the respondents experienced menstrual problems and the 
association between the incidence of menstrual problems and 
their background conditions has statistically been proved. About 
27 percent of the respondents consulted doctors for treatment of 
the problems mainly at Government and Private Hospitals. 
Hence, specific measures should be taken for mainstreaming 
disabled women to get better education on reproductive health 
which will help them practice safe and hygienic menstrual 
practices. 
 
Index Terms- Menstrual pain, irregular periods, prolonged 
periods, self-treatment   
 

I. INTRODUCTION 
he onset of menstruation represents a landmark event in 
pubertal development of the adolescent girl. Menstruation 

and the menstrual cycle are characterized by variability in 
volume, pattern and regularity, which at the earlier stages of the 
development of the adolescent can create emotional discomfort 
particularly to the poorly informed girl (Drakshayani and 
Venkata, 1994). Menstruation, though a natural process, has 
often been dealt with secrecy in many parts of India. 
Menstruation is the discharge of blood and tissue that occurs 
each month as part of a woman’s menstrual cycle. This cycle is 
controlled by hormones produced in both the brain and ovaries 
and prepares the reproductive organs for pregnancy. This process 
takes place once a month during a woman’s reproductive years. 
Menstruation is also called monthly bleeding, menstrual period, 
menstrual course, and period. The first menstruation usually 
comes between the ages of nine and sixteen, although it is normal 
to begin earlier or later. The first menstrual period is called the 
menarche. The first menstruation may begin before ovulation 

takes place (and ovulation may take place before the first 
menstruation). The menstruation flow is quite slow and gradual.  
The first periods are often very irregular. It is not uncommon to 
skip a month, or to have periods close together. The length of 
periods varies from two days to a week. Gradually, a regular 
cycle will be established; but it is still quite normal and common 
during the teen years to have irregular periods. A great deal of 
women’s' and girls' scant knowledge is informed by peers and 
female family members. A study of Indian women shows that 
young girls are generally told nothing about menstruation until 
their first experience (Narayan Srinivasa, Pelto and Veeramal, 
2001). Under this backdrop, this paper made an attempt to 
analysis the menstrual problems faced by the visually challenged 
women and its determinants, it also describe their treatment 
seeking behavior of the respondents. 
 

II. METHODS  
        This study was conducted in the selected 16 districts of 
Tamil Nadu during 2012-2013. The qualitative method was 
adopted to identify the sample districts with the support NGOs 
who are working in the rehabilitation services for blind people. 
Snow ball sampling methods was adopted to choose the study 
population. Totally 745 visually impaired women were identified 
and approached, however, 468 women accepted, co-operated and 
completed the interview.  
 

III. RESULTS 
        Age at menarche data were collected from the respondents. 
It shows that bout three-fourth of the respondents experienced 
their menarche at the age of 13-15 years, and another 12percent 
experienced it at 10-12 years. It is also observed that around four 
percent do not know the ages at which they experienced 
menarche. The average age at occurrence of menarche works out 
to13.43 years. Menstrual Problems: From missed periods to 
painful periods, menstrual cycle problems are common, but 
usually not serious. In the study area, the respondents were asked 
to report their menstrual problems experienced in the last three 
months. Table shows that 35.5 percent of respondents 
experienced any type of menstrual problems and the remaining 
64.5 percent not faced any such problem.  
 

 
 

T  
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Table No. 1 Percentage distribution of Visually Challenged Women by their age at menstruation and prevalence of Menstrual 
Problems 

 

Menstrual Problems 
Visually Challenged 
Women 
Number Percentage 

Age at menarche   
Below 10 years 1 0.2 
10-12 years 58 12.4 
13-15 years 351 75.0 
Above 15 years 40 8.5 
DK 18 3.8 
Total 468 100.0 
Average age at menarche 13.43 yrs 
Prevalence of any one problem  
No menstrual problem 302 64.5 
Prevalence of any menstrual problem 166 35.5 
Type of menstrual problem   
No periods 51 30.7 
Painful periods 47 28.3 
Frequent or short periods 14 8.4 
Irregular periods 61 36.7 
Prolonged periods 8 4.8 
Scanty bleeding 7 4.2 
Inter-menstrual bleeding 1 0.6 
Blood clots 12 7.2 
Total 166 100.0 

 
        The analysis of menstrual problems experienced by visually 
impaired women are analysed in table 6.31. The major problem 
indicated by the respondents was irregular periods (36.7 percent), 
followed by no period (30.7percent), painful period (28.3percent) 
and frequent or short period (8.4percent) indicating period 
related issues as main problems reported by the respondents.   
While analyzing the magnitude of menstrual problems 
experienced by visually impaired women, around seven percent 
of them experienced more than one menstrual problem and the 
remaining 29 percent experienced any one type of menstrual 
problems in the last three months.  
        Experience of menstrual cycle disorders with Selected 
SED Factors: This section deals with examining the influence 
exercised by selected SED variables on the respondents’ 
experience of menstrual cycle disorders in the study area. 
 

Table No. 2 Percentage distribution of Visually Challenged 
Women by Level of Prevalence of Menstrual problems with 

their SED characteristics 
 

SED 
characteristics 

Level of Prevalence of 
Menstrual problems 

Total 
No One 

More 
than 
one 

Age*** 45.697     
Less than 18 years 58.3 25.0 16.7 24 
18-19 83.3 11.1 5.6 18 

20-24 67.2 25.9 6.9 58 
25-29 67.3 30.6 2.0 49 
30-34 69.0 23.8 7.1 84 
35-39 69.9 17.8 12.3 73 
40-44 66.0 29.1 4.9 103 
Above 45 years 40.7 59.3 - 59 
Religion NS     
Hindu 65.1 28.0 6.9 347 
Muslim 53.8 38.5 7.7 13 
Christian 63.9 31.5 4.6 108 
Caste     
SC 63.9 29.5 6.6 166 
ST 50.0 25.0 25.0 4 
BC 63.8 30.5 5.8 243 
MBC 73.1 19.2 7.7 52 
FC 33.3 66.7 - 3 
Caste NS     
SC 63.9 29.5 6.6 166 
ST 50.0 25.0 25.0 4 
BC 63.8 30.5 5.8 243 
MBC 73.1 19.2 7.7 52 
FC 33.3 66.7 - 3 
Educational 
Status NS     

Illiterate 51.4 37.5 11.1 72 
1-5 yrs 62.9 34.3 2.9 35 
6-10 yrs 65.8 25.2 9.0 111 
11-12 yrs 67.8 26.4 5.7 87 
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above 12 yrs 67.1 28.7 4.2 143 
Dip. in Teacher 
edu. 76.5 23.5 - 17 

Occupation NS     
Private sector 66.0 25.5 8.5 47 
Public sector 63.0 37.0 .0 27 
Self employed 58.0 35.0 7.0 143 
Dependent 71.4 14.3 14.3 7 
Not working 67.4 28.0 4.6 175 
Family Income NS     
1000-2000 73.3 18.3 8.3 60 
2001-4000 59.8 29.5 10.7 122 
4001-6000 68.5 27.4 4.0 124 
6001-8000 64.9 29.7 5.4 37 
Above 8000 62.2 34.4 3.3 90 
Marital Status NS     
Unmarried 68.9 23.0 8.1 161 
Married 62.2 32.2 5.5 307 

 
        ***refers to significant at 1 level (chi-square results –SED 
and Level of prevalence of menstrual problems) NS – Not 
significant  
        In an attempt to examine the relationship between the 
respondents’ age and their experience of menstrual cycle 
disorders, majority of respondents in each of the reproductive age 
groups have not experienced menstrual cycle disorders during the 
last 3 months prior to the survey and the proportion experiencing 
such disorders seems to be increasing with an increase in the 
reproductive age groups. The association between the two factors 
is found to be statistically significant at 1% level.   
        In analyzing the influence of religion on the women 
experience of menstrual cycle disorders, though majority in each 
of the religious categories have not experienced menstrual cycle 
disorders, the proportion experiencing such disorders is 
comparatively high in Muslim community and the proportion. 
The chi-square results shows insignificant association between 
religious category and the respondents’ experience of menstrual 
cycle disorders. In assessing the influence of caste structure on 
the respondents’ experience of menstrual cycle disorders in the 
study area, table shows that majority in each of the caste 
categories (except ST and FC representing very meagrely) and 
the proportions experiencing such disorders are comparatively 
high in the SC and BC category hypothesising no significant 
relationship between caste structure and the respondents’ 
experience of menstrual cycle disorders. The association between 
the two factors is also found to be statistically insignificant. In 
measuring the role of education in the respondents’ experience of 
menstrual cycle disorders in the study areas, table shows that 
majority in each of the education attainment categories have not 
experienced menstrual cycle disorders and the proportions 
experiencing such disorders are not subject to greater variations 
or fluctuations over various education attainment categories. The 
linkage between the two factors is not found to be statistically 
significant.  
        In exploring the linkage between the respondents’ 
occupational status and their experience of menstrual cycle 
disorders in the study area, table shows that majority in each of 
the occupational categories have not experienced menstrual cycle 

disorders and the proportions experiencing disorder are not in 
notified variation over occupational categories. Also the 
association between the two factors is not found to be statistically 
significant. In analysing the influence of economic conditions of 
respondents in terms of their monthly income on their experience 
of menstrual cycle disorders in the study areas, table shows that 
majority in each of the income categories have not experienced 
menstrual cycle disorders and the proportion experiencing such 
disorder seems to be slightly low in the low income category 
when compared to other income categories. The percentage 
distribution in the table does not help hypothesize a linkage 
between income level and the respondents’ experience of 
menstrual cycle disorders. The chi-square result also confirms 
this insignificant association. In examining the linkage between 
marital status of the respondents and their experience of 
menstrual cycle disorders in the study areas, table shows that 
majority in each of the marital status categories have not 
experienced menstrual cycle disorders and the proportions 
experiencing such disorders in marital status categories are not 
greatly varying. The chi-square result does not prove the 
significance of an association between the two factors.    
        Treatment seeking Behaviour: The foregoing analysis has 
brought out the fact that a significant proportion of respondents 
have been sufferings from menstrual related problems in the 
study area. This section focuses on treatment seeking behaviour 
of women, which is a measure to assess the importance given to 
reproductive health by the respondents.  
 

Table No. 3 Percentage distribution of Visually Challenged 
Women by their Care seeking behaviour for menstrual 

problems 
 

Care seeking behaviour Visually Challenged Women 
Number Percentage 

Consultation for 
treatment   

Not consulted  121 72.9 
Yes consulted 45 27.1 
Total 166 100.0 
Places of consultation   
Govt. hospitals 21 46.7 
Private hospitals 17 37.8 
Friends/relatives 2 4.4 
Self-treatment 5 11.1 
Total 45 100.0 
Effect of treatment for Menstrual 
problems  

Completely cured 19 42.2 
Not cured 26 57.8 
Total 45 100.0 

 
        Table 3 shows that out of 166 respondents who reported to 
have suffered from menstrual problems, 72.9 percent have not 
consulted any physician for treatment of their reproductive 
illness or menstrual ill-health and 27.1 percent have sought 
treatment indicating poor treatment taking behaviour of women. 
Regarding the places from where they have taken treatment, table 
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also shows that the major place of treatment is Government 
Hospital, followed by Private hospital. With respect to the effect 
of treatment on menstruation problems, table shows that 42.2 
percent of menstrual problem-affected cases express that their 
problems have been completed cured due to treatment and the 
remaining 57.8 percent have not been completely cured 
indicating no very strong effect of treatment on menstrual 
problems.         
 

IV. CONCLUSION 
        It can be concluded that the significance of the association 
between the incidence of menstrual problems among the 
respondents and their background conditions has statistically 
been proved. About 27 percent of the respondents who 
experienced menstrual problems have consulted doctors for 
treatment of the problems mainly at Government and Private 
Hospitals. The treatment has not resulted in curing menstrual 
illness for 57 percent of those who have been suffering from 
menstrual problems which indicates that visually impaired 
women’s needs have been so widely and so deeply neglected, or 
not being properly addressed. Hence, specific measures should 
be taken for mainstreaming disabled women to get better 
education on reproductive health which will help them practice 
safe and hygienic menstrual practices and come out of traditional 
beliefs, misconceptions, and restrictions regarding menstruation. 
It is recommended that increase and expand research should be 
carried out on reproductive health issues among visually 
impairment population and to improve coordination between 
partnerships and stakeholders at gross root level for better 
reproductive health practices among blinds. 
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    Abstract: Wireless Sensor Networks (WSNs) are large 
networks made of  numerous  sensor nodes with sensing, 
computation, and wireless communication capabilities. Due to 
the achievement in low-power digital circuit and wireless 
communication, many applications of the WSN are developed 
and already been used in habitat monitoring, military object and 
object tracking. The energy of nodes is the most important 
consideration among them because the lifetime of Wireless 
Sensor Networks is limited by the energy of the nodes.   
This work focuses on analyzing the optimization strategies of 
routing protocols with respect to energy utilization of sensor 
nodes in Wireless Sensor Network (WSNs). Different routing 
mechanisms have been proposed to address energy optimization 
problem in sensor nodes. Clustering mechanism is one of the 
popular WSNs routing mechanisms. To check the efficiency of 
different clustering scheme against modeled constraints, three 
cluster based routing protocols are selected; Low Energy 
Adaptive Clustering Hierarchy (LEACH), Threshold Sensitive 
Energy Efficient sensor Network (TEEN) and  Stable Election 
Protocol (SEP).To validate the results, analytical simulations  are 
carried out using MATLAB   by choosing  various performance 
metrics. 
 
    Index Terms: Base station, LEACH, node, SEP, TEEN, 
WSN. 
 

I. INTRODUCTION 
ow a days, the human life is very much attracted to recent 
technological advances in improving their life by involving 

in research field. Especially, Incase of analysing any event or 
physical phenomenon, which is nearly impossible or can’t be 
feasible to monitor manually the wireless sensor networks play 
very important role. Due to the modern advancment in 
technology, the manufacture and production of useful sensors has 
became major area. The electronics behind the sensor is used to 
measure the releavent conditions of the environment sorrounding 
the sensors, and sensed information transforms into some sort of 
electrical signal which provides charecterstics about the sensed 
event or phenomena. 

Sensor nodes are grouped together to form a wireless 
sensor network(WSN), which are deployed in an environment, 
where there is a desire of information. The sensor nodes sense 
the information according to their configuration, and the sensed 

information is transformed and transmitted to the recievers.Each 
sensor nodes are configured with its components like sensing 
unit, processor unit, memory unit, communication system, and 
power units. Sensor nodes are generally distributed in an 
environment, where users want to measure the characteristics. 
All the randomly deployed sensor nodes has the capability to 
collect and route data either to other sensors or back to an 
external Base Station (BS). A BS may be a fixed node or a 
mobile node is designed, such that it is capable of connecting the 
sensor network to an existing communications infrastructure or 
to the Internet where a user can have access to the reported data. 

 
Fig 1 Typical wireless sensor network 

Figure 1.1 shows the typical wireless sensor network in 
which the sensor nodes are deployed in an environment, where 
we want to monitor the related event. Usually wireless sensor 
networks(WSN) consists of more number of sensor nodes, 
offcourse they are necessary for the accurate measurement of the 
physical phenomenon or event. The nodes that are deployed in 
the network must have longer life. Because of the compact 
configuration of the sensor nodes, the battery capacity associated 
with the nodes are also low, and also it is infeasible to change the 
battery of the sensor nodes that are deployed in the environment. 
So some solution we should have to find out for longer life 
network. And the researchers found out the solution as efficient 
usage of energy associated with the sensor nodes. 

WSNs may contains a large number of nodes as per the 
requirement, and they are deployed in corresponding field for 
monitoring and/or controlling purposes.  Each node has the 
capability to sense the data from the environment and perform 
some computation and communicate with the other nodes in the 

N 
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network. Once a sensor node is deployed, the network can keep 
operating only until the battery power is available. 

 
 Several routing techniques have been proposed to 
accomplish the energy optimization problem in the sensor nodes. 
In general, classification of a WSN routing technique can be 
done into two main categories, based on network structure or 
based on the protocol operation. 

Depending on the network structure, a sensor network 
can be non-hierarchical or flat meant that every sensor node has 
the same role and functionality. Hence the connections between 
the sensor nodes are set in short distance to establish radio 
communication. Alternatively, a sensor network can be 
hierarchical or cluster based model, where the network is divided 
into clusters comprising of sensor nodes  Cluster head, which is 
master node, and is responsible for the routing the information to 
other cluster head or to the base station. 

These protocols support the practical existence of 
WSNs and we can say that it has become essential part of our 
daily life. Because of large deployment of sensor nodes, routing 
is much more complex than the other wired or wireless sensor 
networks. And it is obvious that the energy is the limiting 
resource in a WSN, the routing protocol must be assure of energy 
efficiency. Many protocols were proposed in the literatures 
which introduce to energy awareness. In this work, an attempt 
has been made in surveying some energy efficient routing 
algorithms proposed for WSNs and a comparative analysis of the 
same on various network parameters is done. Wireless Sensor 
Networks has a wide range of applications. Wireless sensor 
network consists of a large number of such sensor nodes that are 
able to collect and disseminate data in areas where ordinary 
networks are unsuitable for environmental and/or strategic 
reasons.  

II. CLUSTERING ARCHITECTURE 
Clustering techniques in wireless sensor networks[1] 

aims at gathering data among groups of nodes, which elect 
leaders among themselves. The leader or cluster-heads has the 
role of aggregating the data and reporting the refined data to the 
BS. The advantages of this scheme is that it reduces energy 
usage[2] of each node and communication cost. One of the 
earliest work proposing this approach in WSNs is LEACH[3] 
(Low Energy Adaptive Clustering Hierarchy). 

 
Fig 2 Clustering 

 
Recently, there have been lots of other clustering 

techniques which are mostly variants of LEACH protocol with 
slight improvement and different application scenarios. SEP[4] 
(Stable Election Protocol) and Threshold Sensitive Energy 
Efficient sensor Network (TEEN[5]) are all clustering techniques 
proposed with the objective of minimizing energy usage, while 
extending network life time. The basic objective of any routing 
protocol is to make the network useful and efficient. A cluster 
based routing protocol groups sensor nodes[6] where each group 
of nodes has a CH or a gateway. Sensed data is sent to the 
Cluster head[7] rather than send it to the BS, CH performs some 
aggregation function on data it receives then sends it to the BS 
where these data is needed. 
Clustering Objectives 
 There are many objectives has been considered by in 
case of designing clustering architecture for wireless sensor 
networks. Most of the objectives are set to meet the application 
constraints. This section present three main objectives that are 
relevant to the focus of this work.  

 Maximizing network Life-time: Unlike in cellular 
networks, where mobile gadgets (e.g. phones) can easily 
be recharged constantly after battery drainage, thus 
power management in these networks remains a 
secondary issue. However, WSN is heavily constrained 
in this regard, apart from being infrastructure-less 
system, their battery power is very limited. Most of the 
sensor nodes are equipped with minimal power source; 
for example the Berkeley's MICA motes are powered by 
two AA alkaline batteries. Thus, power efficiency will 
continue to be of growing concern and will remain one 
of the main design objectives of WSN. In order to cope 
with energy management in WSN, clustering scheme 
has been pursued, to extend network life-time and help 
ease the burden of each node transmitting directly to BS 
as in conventional protocols like Direct Transmission. 

 Fault-tolerance: The failure of a sensor node should 
have a minimal effect on the overall network system. 
The fact that sensor nodes will be deployed in harsh 
environmental conditions, there is tendency that some 
nodes may fail or be physically damaged. Some 
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clustering techniques have been proposed to address the 
problem of node failure by using proxy cluster-heads, in 
the event of failure of the original elected cluster head 
or have minimal power for transmission. Some other 
works have employed adaptive clustering scheme, to 
deal with node failures such as rotating the cluster-head. 
Tolerating node failure is one of the other design goals 
of clustering protocols. 

  Load balancing: Load balancing technique could be 
another design goal of clustering schemes. It is always 
necessary not to over burden the cluster-heads as this 
may deplete their energies faster. So, it is important to 
have even distribution of nodes in each cluster. 
Especially in cases where cluster-heads are performing 
data aggregation or other signal processing task, an 
uneven characterization can extend the latency or 
communication delay to the BS. 

III. ROUTNG PROTOCOLS 
A. LEACH 
In this work we considered hierarchical routing which 

performs energy efficient routing in WSNs, and contributes to 
overall system scalability and lifetime. In this architecture, sensor 
nodes that are deployed in the region organize themselves into 
clusters and the nodes with the lower energy level are used to 
perform sensing in the proximity of phenomenon. They are also 
used for electing the cluster head. The cluster head is responsible 
for data processing, aggregation and forwarding the information 
to the potential layer of clusters among themselves toward the 
base station. In this section we introduce 3 cluster based 
scheduling mechanisms. 

The operation of LEACH protocol has two phases, the 
set-up phase and the steady phase. In set-up phase, the nodes are 
divided into the clusters, and then steady state phase involves 
transmission of the information from sensor nodes to the cluster 
heads and then to the base station. 
This protocol is divided into rounds; each round consists of two 
phases;  
Setup Phase  

The set up phase is divided into two phases where in the 
first phase, according to the proposed algorithm, each nodes 
decides themselves whether to become the cluster head or not 
without considering other nodes present in the network. Many 
factors are taken into consideration to choose the node as head 
such as the node should not have been selected as the head for a 
long time or just previous one. Once the cluster heads decides 
themselves, they send the advertisement packets which includes 
some id of the base station to their neighbors. The need of 
sending advertisement packet is that they want to become cluster 
head also to inform other nodes to join the clusters. The other 

nodes receives the advertisement packets from nearest possible 
cluster heads, the packet with the highest energy will be 
considered by the sensor nodes to join the clusters. 

The algorithm to select the live node as head of the 
cluster is as follows. The number in between 0 to 1 is generated 
in a random fashion by the sensor nodes. The generated number 
is compared with some threshold value T(n), and if it falls below 
the threshold value, the sensor nodes receive a notification 
message with the message informing that it has been elected as 
cluster head. Once a single node has been elected as head, the 
value of t(n) is made zero so that it doesn’t get elected as cluster 
head in the next round. 
          T(n) can be expressed  as: 

T(n)=   ................................. (4.1) 

              Where parameter P is the percentage of the number of 
clusters in the network (usually P is 0.05) r  is the number of the 
election rounds, rmod(1/ P) is the instantaneous number of 
cluster heads in te round r, and G is the group of nodes that has 
not been elected as cluster heads in round r.  
Steady-state phase:  
 Steady state phase starts with data transmission, 
member nodes send their sensed information to the cluster head 
according to the allocated TDMA schedule. The transmission of 
the data to the local base station must uses less energy and it is 
facilitated at the stage of  joining the cluster only(chosen based 
on the received strength of the CH advertisement). All other 
nodes must be in sleep mode according to the TDMA schedule, 
thus minimizing the energy dissipation in these nodes when all 
the data has been received, cluster head aggregates these data and 
send to the BS. 

B. SEP 
Many measures have been taken to make the protocol to 

adopt for the heterogeneous system, first and foremost the 
interest is laid to increase the epoch time of the network based on 
the modification in the energy levels of the nodes. An epoch 
involves collecting the data from sensor nodes to cluster head 
and sending the same to base station. In proposed LEACH 
protocol, all the nodes which have same initial energy, i.e. in 
homogeneous network, it guarantees that every node will become 
the cluster head at least once. But it adversely effect in case of 
heterogeneous environments. When a single node dies out, the 
instability of the network increases which causes unreliable 
clustering. To overcome this problem, new epoch is introduced 
in SEP protocol which consists of two types of nodes. Normal 
and advanced nodes. Where advanced nodes have much larger 
energy compared to the normal nodes. Therefore SEP protocol 
uses fact that advanced nodes must take greater responsibility to 
become the cluster head. The probability to become the cluster 
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head is assigned based on the ratio of energy of each node to 
initial energy of normal nodes. 

There are several additional parameters included in SEP 
protocol in-order to introduce the case of heterogeneity in 
clustering hierarchy. There are percentage of advanced nodes(m) 
and additional energy factor(α). In order to lengthen the stable 
region, SEP tries to maintain the energy constraint in well 
balanced condition. i.e. the nodes with comparatively higher 
energy called advanced nodes were assigned by a more 
probabilistic weight to become the cluster head. This 
arrangement doesn’t come to effect the total number of nodes in 
the network. But the total energy of the network is going to 
change due to the addition of advanced nodes. If Eo is the initial 
energy of each normal sensor. The initial energy associated with 
the advanced node will be more with a factor of α. i.e. 

Eo · (1 + α)  …………………………………..(4.2) 
The total energy of the network is equal to: 

n · (1 − m) · Eo + n · m · Eo · (1 + α) = n · Eo · (1 + α · 
m)………….(4.3) 

where m is the advanced nodes fraction 
So, the total energy of the system is increased by 1+α ·m 
times.  

In this protocol, after every stage of cluster formation, cluster 
head broadcasts following variables to its member nodes. 
 

• Hard Threshold (HT): Hard Threshold is the maximum 
value of the attribute to be sensed. After the node senses 
the attribute, if the sensed attribute is greater than the 
threshold, then transmitter switches on, and sensed 
information is transmitted to the cluster head. 

• Soft Threshold(ST): Soft Threshold refers to the 
resolution of the attribute, i.e. small deviation in the 
measurement of sensed attribute, which causes 
switching on of transmitter and hence the beginning 
transmission 

All the nodes in the network senses the environment 
continuously, but the updating of cluster head by the sensor 
nodes depends on the protocol used. Since the message 
transmission will be comparatively more energy consuming 
compared to sensing the environment. So, in case of TEEN 
protocol, at first time when the sensed value of an attribute 
crosses hard threshold value the transmitter associated with the 
node gets on and transmission begins. This sensed value is stored 
internally in the variable called sensed value(SV). The 
transmission will starts in current cluster period, with only 
following conditions get satisfied. 

1. The measured value of the sensed attribute crosses 
the hard threshold. 
2. The current value of the sensed attribute must be 
differed to SV by an amount greater than or equal to soft 
threshold. 

The internal variable, sensed value (SV) will gets updated for 
every time when the node transmits the sensed data. This regular 
updating of the variable limits the number of message 
transmission to the cluster head by considering the nodes to 
transmit only when sensed attribute is required. Other variable 
soft threshold will also play important role in decreasing the 
energy transmission as follows. If there occurs a small or no 
change in the sensed attribute compared to soft threshold, then 
also the message transmissions are eliminated. 

TEEN protocol is very similar to LEACH protocol except 
the fact that periodic transmission of messages won’t be existed 
in case of TEEN. In this case, every sensor nodes decides to 
transmit their sensed data based on the threshold value. 

The main features of this scheme are as follows: 
1. Since in TEEN protocol, the user gets updated 

instantaneously by the time critical data. This scheme is 
very useful in case of time critical data sensing 
applications. 

2. It is also observed that the message transmission will be 
more the energy consuming compared to the data 
sensing. So, although the nodes are continuously 
sensing the attribute, energy consumption will be very 
less than in any other routing protocol. Because the data 
transmissions are done very rarely. 

3. Depending on the application the resolution of the 
attribute i.e. the soft threshold value can be varied. 

4. Lesser the value of the soft threshold value, there will 
be more accuracy in analyzing the attribute. But it 
causes more energy transmission. It allows the user to 
trade-off between accuracy of the attribute and 
associated energy consumption. 

5. After every stage of cluster formation, the attributes are 
broadcasted afresh. Hence use can control it as per the 
requirement. 

Even though TEEN protocol provides less energy consumption 
and all, this scheme has drawbacks. One of the main is, if the 
measured attribute doesn’t crosses thresholds, nodes will never 
going to communicate and the user can’t have a control on the 
network at all and he may not come to know about the status of 
the nodes. Thus TEEN protocol failed in case when the user 
needs the regular updating of data corresponding to sensing 
environment. Another drawback is that the collision might occur 
in case of practical implementation. TDMA scheduling may be 
employed to avoid the collisions that may occur in reporting of 
the sensed data to the cluster head. However it introduces time 
delay in message transmission. So it can also be avoided by 
adopting CDMA. 
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IV. RESULTS AND DISCUSSIONS 
    Comparative analysis of performance for LEACH, 
SEP and TEEN protocols  

 
Fig 3 Residual energy for 50 nodes 

The figure above depicts the comparative analysis of 
energy levels for LEACH, SEP AND TEEN protocols for 50 
nodes. Here energy (joules) is plotted along y-axis and number of 
rounds along x-axis. For 50 nodes, the residual energy of 
individual nodes is higher for TEEN protocol, Hence TEEN 
protocol is most efficient than other two. Around 4000 rounds, 
we can see that the remaining liveliness of the nodes in LEACH 
protocol goes negative, hence LEACH is worst in terms of 
energy efficiency among the three for large WSNs having large 
number of nodes. 
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Fig 4 Performance of Advanced nodes 
The figure above depicts the performance of advanced 

nodes .Here a plot of no. of dead nodes versus number of rounds 
is shown, where we can conclude that the no. of dyeing  nodes 
are less in TEEN protocol ,hence TEEN is best in this scenario. 
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Fig 5 Packets from CH to BS 
The figure above depicts the number of packets routed 

from CH to BS .Here packets routed using TEEN protocol is 
maximum at around 3000 rounds. 
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Fig 6 Comparative analysis of network lifetime. 

Comparative analysis of network lifetime is plotted as “total 
number of dead nodes” along y-axis and “number of rounds” 
along x-axis. From the graph we can conclude, the lifetime of a 
network using LEACH protocol is more compared to the 
networks using SEP or TEEN. 

V. CONCLUSION 
The simulations of both proactive and reactive routing protocols 
for WSNs have been performed. Energy associated with the node 
is the scarcest resource in WSNs which demands for energy 
efficient communication and thereby increasing overall network 
life time. 
 In this work, an attempt has been made to improve the 
system lifespan by comparing the routine of three altered routing 
protocols in similar scenario. The process of clustering plays a 
very vital role in effective utilization of energy and by simulation 
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it has been proved that   TEEN protocol performs better in terms 
of spreading overall network lifespan. 
 In this work, we have investigated, gathering focused 
distributing so as to steer conventions that lessens worldwide 
vitality use the heap to every one of the hubs at distinctive 
focuses in time. Youngster convention outflanks static requiring 
so as to group calculations hubs to volunteer to be high-vitality 
bunch heads and adjusting the relating bunches taking into 
account the hubs that be group heads at a given time. At 
distinctive times, every hub has the weight of gaining 
information from the hubs in the bunch, intertwining the 
information to acquire a total flag, and transmitting this total sign 
to the base station in a responsive way in this way being most 
vitality effective. 
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Abstract- Technology transfer usually involves some source of 

technology group which possess specialized technical skills 

which transfers the technology to a target group of receptors who 

do not possess those specialized technical skills and who, 

therefore, cannot create the tool themselves. Micro and Small 

Enterprises (MSEs) need to be strengthened and developed so 

that the income they generate can support transition in terms of 

enterprise growth. Over the years, Catering MSEs have shifted 

from the old traditional methods of operation through the transfer 

of technology.  Therefore this research was carried out so as to 

avail information on the influence of technology transfer to the 

growth of Catering MSE’s. The research gathered information on 

the influence of technology transfer of production skills, 

knowledge on the growth of MSEs in terms of output, sales 

volume, profit and assets within the catering sector in the 

hospitality industry in Nairobi County. The study was conducted 

using survey method of data collection with both qualitative and 

quantitative approach. There was a total population of 11,162 

licensed Catering MSEs in Nairobi County. A total of 384 

respondents were picked through random sampling. Data was 

collected using a questionnaire with both closed and open ended 

questions. Interview guide was used in carrying out interviews. 

The data obtained in the study was analyzed using descriptive 

statistics such as means, frequencies and standard deviation. 

Inferential statistics used in the study included correlation and 

multiple regressions in order to determine the relation between 

the independent and dependent variables. Correlation technique 

was used in the study to analyze the degree of relationship 

between the independent and dependent variables while logit 

regression analysis was used to determine the effect of 

technology transfer on knowledge. Data was also subjected to 

factor analysis. The Binomial Logistic Regression was also used 

to analyze the data. Statistical package for social sciences (SPSS) 

Version 22 was used to run the data. Data were presented by use 

of frequency distribution tables, bar graphs and pie charts. The 

study established that transfer of production skills, equipment, 

knowledge and processes leads to the growth of micro and small 

catering enterprises in Nairobi County. Growth was measured in 

form of profit margin, increase in employees, increase in 

customers, enlargement in firm size and enhancement in quality 

of products and services. The study concluded that technology 

transfer of knowledge had an influence on the growth of micro 

and small catering enterprises. The study recommendations were: 

inclusion of more females in micro and small catering enterprises 

where the government offers incentives to female entrepreneurs 

through waiver of business license fees, government should 

initiate special capitation through budgetary allocations to 

cushion micro and small catering enterprises from collapse due 

to financial constraints and all firms should be encouraged to 

adopt the new and latest technology transfer in their businesses. 

 

I. INTRODUCTION 

1.1 Background to the study 

n Kenya, the small business sector has both the potential and 

the historic task of bringing millions of people from the 

survivalist level including the informal economy to the 

mainstream economy. Recognizing the critical role small 

businesses play in the Kenya economy, the Government through 

Kenya Vision 2030 envisages the strengthening of MSE’s to 

become the key industries of tomorrow by improving their 

productivity and innovation (GOK, 2007). 

        The vast majority of developed and developing countries 

rely on dynamism, resourcefulness and risk taking of micro and 

small  enterprises to trigger and sustain the  process of economic 

growth (Ramanathan et al., 2004).Micro and small enterprises 

(MSEs) that have invested in new technology have experienced 

marked growth in terms of customers and profits. Technology 

transfer has been used to refer to movements of technology from 

the laboratory to industry, developed to developing countries, or 

from one application to another domain (Philips, 2002).The 

transfer is both visible and invisible depending on the mode. The 

movement may involve physical assets, know-how, and technical 

knowledge (Bozeman et al., 2000).  

 

1.1.2 Micro and Small Enterprises 

        Ever since the subject of MSEs was first introduced by 

International Labor Organization (ILO) mission to Kenya, micro 

and small Enterprise development has emerged as an important 

factor in economic growth particularly its potential in reducing 

the current unemployment crisis (Republic of Kenya, 1994). 

Findings from the 1999 MSEs Baseline Survey (CBS, et al., 

I 
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1999) showed that there were a total of 1.3 million enterprises 

employing some 2.4 million people and contributed over 75 % of 

all new jobs created in the country. The sector has continued to 

play an important role in Kenya’s economy with a contribution to 

the Gross Domestic Product (GDP) increasing from 13.8% in 

1993 to about 20% in 2007. In addition, the MSEs contributed 

over 57% of the new jobs created in 2005/2006 (2007) and 

79.8% of total employment in 2008(Republic of Kenya, 

2009).The impact of MSEs is felt in the greater utilization of 

local raw materials, employment generation, encouragement of 

rural development, development of entrepreneurship, 

mobilization of local savings, linkages with bigger industries, 

provision of regional balance by spreading investments more 

evenly, provision of avenue for self-employment and provision 

of opportunity for training managers and semi-skilled workers 

(GOK,1989). 

 

1.1.3 Micro and small enterprise growth 

        Over the years the majority MSEs have grown gradually 

due to technology transfer of production skills, equipment, 

knowledge and processes. Evenson and Westphal (1995) define 

enterprise growth as a development process of enterprise from 

small to big and from weak to strong. Enterprise growth is the 

development process where enterprises keep the tendencies of 

balanced and stable growth of total performance level (including 

output, sales volume, profit and asset gross) or keeps realizing 

the large enhancement of total performance and the stage 

spanning of development quality and level.  

        The increase of quantity is embodied in the extension of 

enterprise scale such as the increases of sales volume, market 

share, production value, profit and employee. The growth of 

quality is embodied in the enhancement of enterprise quality, 

which includes the technological innovation ability from 

immature to mature production technology, the optimal 

efficiency of investment and output, the organizational 

innovation and reform (Massey et al., 2006).  

 

1.1.4 Micro and Small Catering enterprise growth 

        The MSEs in the Catering sector are found within the 

hospitality industry and provide food, drink and accommodation 

to the customers. This is an industry that has its own products 

and markets, technology and production methods where the 

entrepreneur combines production and sales under one roof. 

Different ethnic groups in Kenya have their traditional dishes. 

Fish and “ugali”( Staple food for the Dholuo tribe in Kenya made 

with maize flour cooked in hot water and eaten with fish and 

green vegetables) are associated with the Dholuo tribe, “pilau” 

and “biryani”( Stable foods for the Swahili people found at the 

coast in Kenya made with rice as the basic ingredient). The 

difference in the two dishes is the herbs and the spices added, 

“irio” (Staple food for the Kikuyu ethnic group in Kenya made 

with maize and beans and mashed with potatoes and green 

vegetables).and githeri (Stable food for the Kikuyu tribe in 

Kenya made with maize and beans boiled in hot water), chicken 

and “ugali” with the Luhyas while “muthokoi”  (Staple food for 

the Akamba tribe in Kenya made with traditionally broken 

maize) is associated with the Akamba tribe. 

        It is evident that MSE entrepreneurs have moved from the 

traditional methods of production and service to modern and 

better methods of production through technology transfer. 

Technology transfer has had a positive effect on the growth of 

MSEs within the catering sector. However; little information on 

the effect of technology transfer is available to these 

entrepreneurs. This study was carried out on MSEs in Nairobi so 

as to avail the much needed information to the entrepreneurs and 

the policy makers on the effect of technology transfer of 

knowledge on growth. For an enterprise to grow the human 

resource need to be improved in terms of training for better and 

more advanced and appropriate skills. MSEs have moved from 

the old traditional methods of production and have transferred 

technology to the enterprises and it is important that a scientific 

research be carried out to find out the effect of this and avail the 

much needed information. 

 

1.1.5 Micro and Small Enterprise growth in Kenya 

        The significance of Kenya’s MSEs activity has continued to 

grow since the sector was first brought in to the limelight in 

1972.In a report by the International labor organization (ILO) on 

Employment Income and Equity in Kenya, the report 

underscored the sector’s critical role in promoting growth in 

incomes and employment (ILO, 1972). 

 

1.1.6 Technology transfer 

        Cohen (2004) describes in his book “the transfer process of 

technology to developing countries” that technology can be 

categorized into four forms as follows: technology as general 

theoretical and practical understanding of how to do things 

(know-how or information); technology as objects (goods or 

tools); technology as installed techniques of productions 

(processes).Cohen (2004) defines technology as the systematic 

knowledge of technique. This technique, as the interactions of 

person/tool/machine/object, defines a way of doing a particular 

task. Cohen (2004) defines technology as a combination of 

people, materials, cognitive and physical processes, plant, 

equipment and tools.  

 

1.1.7 Technology transfer and Micro and Small Enterprise 

growth. 

        In a report presented by KIRDI (2006), for Kenya to 

industrialize and become competitive, it requires affordable, 

efficient and clean technologies and efforts to provide 

technologies to promote MSEs and increase their productivity, 

promote manufacturing, value addition and promote export 

oriented industries. According to the Journal of Small Business 

Management (2013), enterprise growth includes two aspects at 

least. The first aspect is the survival ability of enterprise. In the 

intensive market competition, the base of sustainable growth for 

enterprise is the survival ability of enterprise, and the generation 

of survival ability depends on the new technology, new product 

and new originality possessed by the enterprise when it is 

founded, which can make the enterprise to possess future wider 

space for competition advantage.  

        The second aspect is the sustainable development ability of 

an enterprise. After the generation period, the enterprise survives 

in the market in virtue of its special survival ability, and whether 

the enterprise faces favorable circumstance or adversity, it can 

possess the sustainable development ability to exceed itself and 

keep developing (Journal of Small Business Management, 2013). 
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1.2 General objective 

        The general objective of this study was to find out the 

influence of technology transfer on the growth of micro and 

small catering enterprises in Nairobi County, Kenya 

 

1.2.1 Specific objective 

i. To examine how knowledge embodied technology 

transfer has influenced the growth of Catering Micro 

and small catering enterprises in Nairobi County- 

Kenya. 

 

II. LITERATURE 

2.1 Knowledge 

        According to Gibson (1994), the most effective way to 

accomplish technology transfer is to transfer the people with the 

requisite knowledge to the arenas where that technology is 

needed. As we move more rapidly into the full utilization of 

computers and related technologies this is more evident than ever 

before, but there is a broader aspect of technology transfer which 

is easily overlooked. That is the transfer of the fundamental 

scientific and technological knowledge and skills to the larger 

numbers of people required in the work place to ensure that the 

technology is successfully “transferred” and efficiently used. 

Capacity transfer includes provision of the know-how and 

software not simply to manufacture existing products but, more 

importantly, to innovate and adapt existing technologies and 

products, and ultimately design new products (Phillips et al., 

2002). 

        Low educational achievement leads to a general failure of 

most MSEs. Proprietors must appreciate the role of technology in 

production processes, product quality and market 

competitiveness. Even where they develop interest in new 

technology, their limited education adversely affects the 

absorption capacity of acquired technology (ILO, 2005). 

International movement of people is associated with nationals 

studying or working abroad for a limited period and applying 

their new knowledge when they return. 

        Cohen and Levinthal (2004) argue that the capacity to make 

use of external knowledge is a function of the level of prior 

related knowledge. This prior knowledge includes basic skills, 

shared language and also knowledge about the last Scientific and 

technological developments. Buzz refers to the information and 

communication ecology created by face-to-face contacts, co-

presence and co-location of people and firms within the same 

industry and place or region. This buzz consists of specific 

information and continuous updates of this information, intended 

and unanticipated learning processes in organized and accidental 

meetings, the application of the same interpretative schemes and 

mutual understanding of new knowledge and technologies, as 

well as shared cultural traditions and habits within a particular 

technology field, which stimulate the establishment of 

conventions and other institutional arrangements.  Persons in a 

buzz environment work together and interact with other skilled 

individuals, 

        Catering enterprises today have to compete for survival, 

growth and profitability Managers within the industry have to 

learn to adjust to change in line with the market demands for 

quality and value for money (British Hospitality Association, 

2009).In Kenya, universities, technical colleges and youth 

polytechnics have introduced hospitality and tourism units with 

Catering courses as a core unit so as to train the personnel for the 

MSEs in Catering. 
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Table 2:1 A typology of training activities for technology transfer (Lasserre, 1982) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Lasserre, (1982) 

 

III. RESEARCH DESIGN 

         According to Kothari (2003) the research design constitutes 

the blueprint for the collection, measurement and analysis of 

data. In other words, it is a master plan specifying the methods 

and procedures for collecting and analyzing the needed 

information. It ensures that the study would be relevant to the 

problem and that it uses economical procedures in collection and 

analysis of data. The descriptive research design was used for 

this study among the catering MSEs in Catering in Nairobi 

County, Kenya to establish the influence of technology transfer 

on their growth. The researcher carried out survey method of 

data collection from a sampled population. The researcher 

gathered information and the respondent’s opinions, experiences 

and feelings on the influence of technology transfer on the 

enterprises where they work. More often than not the data was in 

qualitative form which was coded into categories for analysis. In 

this study, a combination of qualitative and quantitative 

approaches of doing research was used as recommended by 

Creswell (2009). It was therefore a mixed research design. 

         The subject of analysis was micro and small catering 

enterprises in Nairobi County, Kenya. The study was designed to 

collect both quantitative and qualitative data from entrepreneurs 

who own, finance and manage micro and small catering 

enterprises. This enabled the researcher establish whether the 

four postulated determinants (production skills, equipment, 

knowledge and process) technology transfer had influenced their 

growth. 

         A Quantitative research approach is a systematic 

investigation of scientific mathematical properties and their 

relationships. (Cooper & Schindler, 2011). This research 

approach involved the testing of the hypothesis that technology 

transfer influences the growth of MSEs within the catering 

sector. The measurements were quantitative and later analyzed 

using statistical techniques. According to Mugenda and Mugenda 

(2003) quantitative approach focuses on designs, techniques and 

Objective of training                                                    Appropriate method 

Applicative  

Learn and apply the rules and procedures. 

This can be done by demonstrations and 

programmed instructions.  

Duplicative  

Type of training most frequent in 

academic and vocational institutes. 

Trainee has to learn the basic principle and 

to observe their applicability through 

exercises.  

Imitative  

Coaching method by pairing individual, 

spend time with the trainee to find hidden 

characteristics of the job.  

 

Innovative  

Teaming methods, both the transferor and 

the transferee work together to innovate. 

 

To be able to follow and apply a well 

specified set of instructions. (Machine 

operator learning a particular sequence of 

operations)  

 

To be able to interpret general principles 

in order to apply them to particular 

operations. 

(Foreman has to control workshop)  

 

 

To be able to understand and replicate the 

specific hidden characteristics and ill-

defined tasks of a job. 

(Cook wants to learn from the chef)  

 

To be able to develop new methods of 

work or new products. 
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measures and produce numerical discreet data or quantifiable 

data. The research employed a mixed model approach whereby it 

combined both qualitative and quantitative data collection 

approaches. It was necessary to use this approach as it increased 

the statistical reliability of the results (Kothari, 2004).This model 

approach also made it possible for the researcher to infer to the 

micro and small catering enterprises. 

         A Qualitative approach refers to the in-depth investigation 

and is more descriptive than numerical was also used in this 

study (Saunders et al., 2007). Qualitative approach on the other 

hand involved the interpretation of phenomena without 

depending on numerical measurements or statistical methods. It 

was mainly concerned with observing, listening and 

interpretation of phenomena. The use of both qualitative and 

quantitative data approaches reinforces each other (Kombo et al., 

2006).Interviews were conducted on one-to-one basis which 

allowed for interaction with the respondents during data 

collection and made it possible for clarification of any unclear 

issues. The qualitative data collected using questionnaires, 

interviews so that the analysis and reporting was narrative. In this 

study, qualitative data was quantified by converting it into 

numerical codes and then analyzed statistically. Therefore the 

descriptive study describes the phenomena as it is Saunders et al., 

(2007).This design was the most suitable for this study because 

the determinants were studied in the field without manipulation. 

 

3.1 Target Population 

         The population for this investigation was small scale 

entrepreneurs in the catering sector within the hospitality 

industry Nairobi County. The Nairobi Central Business District 

is defined by the Nairobi Central Business District Association 

(NCBDA) which is a registered society under the Societies Act 

(Cap 108) and was formed in May 1997 as a rectangular shape, 

around the Uhuru Highway, Haile Selassie Avenue, Moi Avenue 

and University Way. According to the Daily Nation of 25th 

March, 2013, Kenya has shown tremendous economic growth 

over the past ten years which has increased in industries in 

Nairobi Central Business District. As a result the labor force 

population has gone up.  Catering MSEs which provide food and 

drinks to the labor force have also increased in number over the 

past ten years. 

         The study target population included Medium Restaurant 

with bar/Membership club, Small Restaurant with 

bar/Membership club. These two categories are basically the 

same as both of them serve all types of meals which include 

lunches and dinners to their customers. The only variation is the 

size and therefore the number of customers served which also 

determine the number of employees. 

          In Mega eating houses, Snack Bar, Tea House “Hotel”, 

Medium eating House, Snack Bar Tea House “Hotel”, Small 

eating House, Snack bar, Tea House -These three categories are 

basically the same as they offer a limited choice of popular foods 

and snacks at a reasonable price with little or no waiting time. 

The foods or snacks can be consumed on the premises or 

purchased over the counter and taken away to be eaten 

elsewhere. Tea and coffee are available for customers as 

accompaniments. The only variation is the size and therefore the 

number of customers served which also determines the number 

of employees.  

         The sixth category is “Other Catering and 

Accommodation” in Nairobi Central Business District. This 

category includes catering concerns that undertake freelance 

catering as a business. Outside catering for functions, Schools 

and hospitals and any other enterprise are in this category. All the 

items in the field of enquiry constitute the “universe” or 

population (Kothari, 2004). 

3.2 Sampling Frame 

         There was a total of eleven thousand, one hundred and sixty 

two (11,162) licensed micro and small catering enterprises in 

Nairobi in 2014/2015. According to Mugenda & Mugenda 

(2008), Stratified random sampling helps the researcher achieve 

the desired representation of various sub –groups in the 

population. The total population embraced six categories of 

different sizes therefore the frame was organized by the six 

categories into separate strata. The researcher chose this method 

so as to have existing sub-groups fairly and randomly 

represented within the sample. The method also ensured that 

every group in each category was proportionally represented 

 

 

Table 3.1: Total licensed micro and small catering enterprises in Nairobi. 

 

Code                                                 Strata                                                             Total      

543                   Medium Restaurant with bar/Membership club   1,234 

546                   Small Restaurant with bar/Membership club               1,327 

549                  Mega eating house, Snack Bar, Tea House “Hotel”                      667 

552                   Medium eating House, Snack Bar Tea House “Hotel”  1,445 

555                   Small eating House, Snack bar, Tea House    5,673 

595                   Other Catering and Accommodation                                       776 

     Total                                                                                                                   11,162 

 

Source: Nairobi County (August, 2014). 

 

3.3 Sampling technique 

         Enterprise owners from the stratum samples provided the 

information for the study. Stratified simple Random sampling 

method was used in the selection of the samples.  Since all 

probability samples must provide a known nonzero probability of 

selection for each population element, the stratified simple 

random sampling is considered a special case in which each 

population element has a proportional and equal chance of 
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selection; it ensures that every population representative has an 

equal chance of being represented (Mugenda & Mugenda, 2003). 

         The researcher used simple random sampling which had no 

complexities involved. All you need is a relatively small, clearly 

defined population. According to Kombo and Tramp (2006) a 

researcher may simply obtain a list of the whole population and 

then use a sequence of numbers from random numbers table (or 

draws of a hat, flips of a coin), selects 10% or 20% or some 

portion of names on that list, making sure he/she is not drawing 

from any letter of the alphabet more heavily than others. The 

researcher obtained stratum sample sizes by first obtaining a full 

list of all the members of the population for each of the six strata. 

The researcher did this to ensure that data is obtained from 

enterprises that have embraced Technology Transfer in their day 

to day operations. 

         Purposive Sampling was also used for this study. 

According to Maina (2012) the purposive sampling technique 

allows the researcher to use cases that have the required 

information with respect to the objectives of the study. The 

researcher on this basis identified Catering MSEs that had 

embraced technology transfer in their operations. One enterprise 

was picked from each of the six stratums through purposeful 

sampling. Managers were then given questionnaires to complete. 

 

3.4 Sample size 

         According to Mugenda and Mugenda (2003) when the 

population size is more than 10,000 the sample size n is 

calculated as follows: 

 

n=  

 

n= desired sample size 

z=standard normal deviate at the required confidence level. 

p= the proportion in the target population estimated to have the 

characteristics being measured. 

 

q =1-p 

 

d=level of statistical significance set 

 

= 384 

 

The total sample size calculated from the total population will 

therefore be Three hundred and eighty four catering MSEs. 

Formula for calculating the stratum sample size. 

 

ns =n×ps  ns= 384  

 

Where ns= Stratum sample size 

n=size sample 

 

 
 

Total sample for the whole population was 384 

 

Table 3.2: Total licensed catering MSE’s Stratum and sample sizes in Nairobi. 

 

Code    Stratum                                                                 Population            Sample size      

 543: Medium Restaurant with bar/Membership club           

 546: Small Restaurant with bar/Membership club                 

 549: Mega eating house, Snack Bar, Tea House “Hotel”   

 552: Medium eating House, Snack Bar Tea House “Hotel”    

 555: Small eating House, Snack bar, Tea House          

595: Other Catering and Accommodation                                         

Total                                                                      

 

The stratum sample sizes have been rounded to obtain whole figures. 

 

 

3.5 Data collection Instruments 

         Secondary and primary data were required for this research. 

Secondary data was obtained from online, print-outs, journals, 

websites, books, articles and through communication with 

experts through the mobile phone technology. Primary data was 

obtained from owners of MSEs through self-administered survey 

method of data collection. The following instruments were used 

as testing devices. 

         Questionnaires were the main instrument of data collection. 

According to Mugenda and Mugenda, (2003), questionnaires are 

used to obtain important information about the population. Each 

question in the questionnaire was developed to address a specific 

objective, research question or objective of the study. 

Questionnaires were prepared for use in the sampled catering 

enterprises. The questionnaires had different sections as follows: 

Part A: General and demographic data, Part B: The influence of 

production technology transfer, Part C: The influence of 

Equipment and object technology transfer, Part D: The influence 

of knowledge technology transfer, Part E: The influence of 

process technology transfer. Part F: The role of production skills, 

1,234 

1,327 

667 

1,445 

5,673 

776 

11,162          

 

 

 

 

 

 

 

 

 

                       

43 

46 

23 

50 

195 

 27 

384 
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equipment, knowledge and process embodied TT on Catering 

MSEs growth. 

         The interviews helped the researcher probe the respondents 

so as to get more details on the subject under study. 

         The questions for the interview were both structured and 

unstructured. Structured questions with a list of all possible 

alternatives from which respondents selected the answers that 

best described their situations were used. They were then 

administered for completion by enterprise owners. 

Questionnaires detailing all the variables of the study with open 

spaces for comments were used for the study. In order to yield 

qualitative data, open ended questions were also used. 

         An interview guide was used in this study as it was flexible 

and enabled the researcher to collect large amounts of 

information that would otherwise not have been available. 

According to Mugenda and Mugenda (2003) a study can use both 

structured interview guides and unstructured interview guides. 

According to Maina (2012) a trained interviewer can hold the 

respondents attention and can also clarify a few issues during the 

interview. An interview schedule ensured that standard data was 

obtained from all the Catering MSEs within the sample. All the 

Catering MSEs owners/managers who were the respondents of 

this study were booked by telephone for interview appointments 

in advance. Interviews were conducted in person at an agreed 

time where an appropriate venue within the micro and small 

catering enterprise was identified and used for the interview.  

         A training session was organized on 20th April, 2015 for 

the assistants on data collection before they proceeded to the 

field on 2
nd

 May, 2015. The research instruments were then pre-

tested and adjusted accordingly. The data collection exercise 

commenced on 8
th

 May, 2015 until 30
th

 July, 2015. The 

researcher followed up the assistants closely during this period 

for feedback and co-ordination to ensure that the exercise went 

on as planned. Twenty respondents from the population 

completed the questionnaires for the purpose of pilot testing. The 

data collected each day was stored appropriately awaiting 

analysis. 

 

3.6 Margin of error 
         According to Mugenda and Mugenda (2003) the margin of 

error is the statistical concept which expresses the discrepancy 

between the characteristics of the population and the 

characteristics of the sample, although the sample is drawn from 

that population. The Confidence level for this study was 95 

percent (0.95).According to Saunders et al., (2009) if any sample 

is selected 100 times at least 95 percent of the samples would 

represent the characteristics of the population. The margin of 

error for the study was therefore 5 percent (0.05). The standard 

normal deviate at 95 percent is 1.96 (Z value) as shown in Table 

3.2. 

 

Table 3.3 Levels of confidence associated with values 

 

Level of confidence                                                 Z value 

 90% certain                                                              1.65   

 95% certain                                                              1.96 

 99% certain                                                             2.57                                                               

 

Source: Saunders et al., (2009) 

 

3.7 Pilot Test 

         Pilot testing was done on the research tools in order to take 

note of any ambiguity so as to refine the research instruments. 

The researcher administered a set of structured and unstructured 

questionnaires through pilot study so as to appraise the 

questionnaire appropriateness and to be able to estimate the time 

required for the study. Fleiss (1986) asserts that it is imperative 

that instruments for data collection be as accurate as possible. 

This enabled the researcher to refine, redesign and re-write the 

questionnaire where it was necessary with the help of peers who 

have in-depth knowledge in statistics. The interview guide was 

adjusted to ensure that all the required information was captured. 

 

3.8 Reliability 
         This is a measure of the degree to which a research 

instrument yields consistent results after repeated measurements 

are taken of the same subjects under similar conditions (Gay, 

1992). In this study, reliability of the research instrument was 

tested using the split half design. Mugenda and Mugenda (1999) 

observe that this design requires a single testing and has the 

advantage of eliminating chance error due to differing 

conditions. The following was done as outlined by Mugenda and 

Mugenda (1999). Items from the domain of indicators that 

measure a given variable, for instance higher income, are 

sampled. The instrument is then administered to the pilot group. 

The split half model then splits the scale into two parts into 

which the responses are assigned randomly and the correlation 

between the two parts is examined. This yields Cronbach 

Coefficient Alpha for each half. The average is taken to measure 

reliability of the instrument (Cronbach, 1951). 

 

3.9 Validity 

         This refers to the extent to which the research design and 

the data that it yields allows the researcher to draw accurate 

conclusions (Leedy, 1997). To ensure internal validity, especially 

when qualitative approaches are used, triangulation of the 

methods of data collection is recommended (Leedy, 1997). In 

this study triangulation method of data collection methods 

(questionnaires and interview schedules) were used. 

         Principal component factor analysis was used prior to 

undertaking multiple regression analysis in order to establish the 

few independent variables with the strongest effect on enterprise 

growth from among the X1-X5 variables. The Kaiser-Meyer-

Olkin Measure of Sampling Adequacy (KMO) and Bartlett’s test 

of Sphericity was carried out before factor analysis. Bartlett's 

Test of Sphericity was used to test the null hypothesis that the 

correlation matrix upon which the factor analysis was based is an 

identity matrix.  An identity matrix is that in which all of the 

diagonal elements are 1 and all of diagonal elements are 0. For 

the KMO, usually a value of 0.6 is a suggested minimum, 

Tabachnick and Fidell (2001). On the other hand if The Null 

Hypothesis that the Correlation matrix is an identity matrix was 

accepted, the sample data was not good for factor analysis.  

 

3.10 Common Method Bias 

         According to Creswel (2007) Common Method Bias refers 

to the degree to which correlations are altered (inflated) due to a 
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methods effect. In this study, bias may occur if the respondents 

are required to respond to the questionnaires simultaneously. The 

researcher designed different questionnaires for the dependent 

and independent variables of the study. These were administered 

at different times. The researcher ensured prolonged engagement 

with the respondents within the Catering MSEs to check for any 

misinformation that may stem from the researcher or 

instrumentation and made decisions about what is salient and 

relevant to the study. The research instruments were also varied 

so as to minimize the Common Method Bias in the study. 

3.11 Data Collection Procedure 

         The document analysis checklist was used to collect 

secondary data from micro and small catering enterprises, while 

questionnaires were used for collecting primary data. Secondary 

data constitute information from already written sources. The 

researcher read several documents and recorded the data from 

them on the Document Analysis Checklist to assist in review of 

related literature and also to enrich and/or verifying the primary 

data during the compiling of the report. Primary data was 

gathered from respondents of various MSEs in the field after 

obtaining the Research Permit from National Commission for 

Science, Technology and Innovation. The researcher also 

developed the work plan and pre-tested the instruments through a 

pilot study (pilot run) was carried out in one firm in each of the 

six categories). It was also necessary to prepare enough copies of 

the instruments (questionnaires) ready for distribution. 

         The researcher visited the sampled 384micro and small 

catering enterprises in Nairobi County and administered the 

questionnaires to the enterprise owners, after establishing a 

rapport with each of them and explaining the purpose of the 

study and assuring them that the information they gave was 

confidential. This ensured a high response rate from the 

respondents. Data for this research was obtained from the 280 

enterprise owners. Enough time was allowed to fill the 

questionnaires and after one week, they were collected. Cooper 

(1984) asserts that one of the ways to maximize questionnaires 

response as well as the return rate is by sending a preliminary 

notification about the questionnaires, and writing passionate 

requests for cooperation by the respondents.  

         The researcher obtained an introductory and authorization 

letter to carry out the research from the university (JKUAT).  To 

this end the researcher made passionate appeals for respondents 

to cooperate by filling the questionnaires and then alerting the 

researcher for collection. In some cases the researcher had to 

travel to the establishments more than once to pick the 

questionnaires from respondents who begged for more time to 

complete the questionnaires or needed another appointment for 

the interview. 

         Once all the questionnaires were picked, the researcher was 

guided by the following order in processing and analyzing the 

data as presented by Creswell (2009). Sorting and arranging the 

data into different types depending on sources of information 

after which the researcher read through all the data to obtain a 

general sense of all the information obtained. A Codebook was 

then developed for data coding based on the research variables.  

         According to Mugenda and Mugenda (2003) data must be 

converted to numerical codes representing attributes or 

measurements of the variables for analysis. One numerical code 

was assigned to each independent variable and each dependent 

variable. Enterprise growth was measured in terms size, age 

since inception, turnover, profit margins, output, quality, 

customer base and efficiency in relation to technology transfer of 

production skills, equipment knowledge and processes. The 

researcher used the code book to transfer the numerical numbers 

representing the responses from the questionnaires. 

 

3.12 Data Processing and analysis 
         The nominal and ordinal data were collected using 

questionnaires and quantified from the qualitative data and was 

subjected to quantitative analysis applying descriptive and 

inferential statistics in line with the four research objectives. 

Descriptive statistics was used to describe the population 

characteristics numerically and hence more precisely in 

accordance with Saunders et al. (2007). The Inferential statistical 

analysis of the results were done to determine whether or not 

there is a statistical relationship established between growth (the 

dependent variable) and the independent variables on the basis of 

the research questions. Quantitative data obtained from the 

questionnaire was analyzed using statistical package for social 

scientists (SPSS) software package version 22.Qualitatively, 

thematic analysis, categories and patterns were used in 

interpretation of data. Graphs, charts and tables were used to 

present descriptive data analysis results. Descriptive statistics 

such as measures of central tendency was used to describe levels 

of dispersion. The relationship between independent variable(s) 

Technology Transfer and the Dependent variable (Enterprise 

growth) as per the findings of this study was determined based 

on hypothesis testing and regression analysis. 

         Correlation analysis was done to establish the relationship 

between the variables. Correlation analysis measures the extent 

of interdependence where two variables are lineally related. 

(Namusonge, 2010).If variables are correlated then a change in 

one variable is accompanied by a proportionate change in 

another variable. If variables are independent r =0, if dependent 

then r=1.If the value of R is close to 1 then it shows a strong 

correlation between the variables. If the value of R is close to 0 

then it shows the association is weak (Namusonge, 

2010).Analysis of Variance (ANOVA) was used in this study as 

it allows for test of significant difference in two or more groups. 

The test was also used in the study to measure variations within 

the groups. 

         The study used the Logistic (or Logit) regression to 

establish the effects of the independent variables to enterprise 

growth. According to Mugenda (2012), this method of analysis is 

a statistical procedure where the dependent variable is measured 

at the nominal or ordinal levels with only two response 

categories such as yes or no. The equation being 

Log .In this study, the researcher used the above 

equation as the logistic transformation of the probability P, 

written as Logit (P) short for logistic unit. The counted 

proportion P only lied between 1 and 0 to predict how the 

technology transfer of production skills, equipment, knowledge 

and processes have affected the growth of catering MSEs in 

Kenya. 
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The logit of a number p between 0 and 1 is given by the formula: 

 

 
 

Logit (Growth) = β0 + β1Production skills+ β2 Equipment+ β3 Knowledge+ β4 Process 

 

Where,   β0, β1, β2, β3, β4 are model parameters 

 

         According to Mugenda (2013), qualitative research 

generates voluminous amounts of data that can sometimes be 

overwhelming to the researcher. The data therefore needed to be 

carefully organized and analyzed to answer the research 

questions. The chi-square test was used to determine whether an 

independent variable is a factor influencing the dependent 

variable or not (Mugenda & Mugenda, 2008). This test was used 

for each of the independent variable over the dependent variable. 

The model was fitted on the basis of the explanatory variables 

determined by inferential statistics. Qualitative analytic 

reasoning process was used to interpret and structure the 

meanings that could be derived from the data. 

 

3.13 Summary of the methods of testing the hypothesis 

         The logit regression model was used in predicting P, which 

was determined by the independent variables. 

 

The general hypothesis to be tested was; 

 

Ho: Technology transfer has no statistical significant influence 

on enterprise growth)                                              

 Vs 

Hi: Technology transfer has a statistically significant influence 

on enterprise growth. 

 

         If the P value associated with the above test is < 0.05, the 

Ho was accepted. The Xi was considered to have significance on 

Y. If the P value associated with this test was above .05, the Ho 

was rejected. 

 

3.14 Measurement of the independent variables 

         The influence of the five independent variables was 

measured against the production and service output, production 

and service quality, efficiency of production and service, 

employee satisfaction, customer volume, enterprise profits and 

the size of the enterprise. 

          

3.15 Measuring of the dependent variable. 

         When researching factors affecting growth it was necessary 

to first define how firm growth and growth would be measured. 

Various indicators are used to measure growth and there doesn’t 

seem to be any general measurement. Measuring sales growth 

and relative employment growth during a specific time period are 

the most common indicators used. Indicators such as assets, 

market share, profits and output are also commonly used, 

however not as commonly as sales and employment. Output and 

market share vary greatly within industries and is therefore hard 

to compare, total assets also depends on the industry’s capital 

intensity and changes over time and profits is not that relevant 

unless measuring size over a long period of time. Therefore sales 

and employment are the two most important indicators 

measuring firm’s size and growth. Employment numbers is also a 

measure that is easily accessible, since it is an important figure 

for governments. Sales figures are on the other hand affected by 

inflation and exchange rates and it is difficult to compare sales 

figures between industries. That is why it is important to use 

multiple growth indicators to study firm growth (Davidson, 

Delmar & Gartner, 2006).  

         According to Evenson and Westphal (2006) enterprise 

growth is the development process where enterprises keep the 

tendencies of balanced and stable growth of total performance 

level (including output, sales volume, profit and asset gross) or 

keeps realizing the large enhancement of total performance and 

the stage spanning of development quality and level. In this study 

growth was measured against the total performance in the speed 

of output where more units are produced and more customers are 

served within a given time with quality products and services. 

The increase in the number of customers that were served over a 

given time was used as a growth indicator. The researcher looked 

at the increase of the number of customers served in each year 

since the inception of the enterprise. The increase in net profits 

over each year was an indicator of enterprise growth over the 

same period. Employee satisfaction and turnover over the same 

period was also used as a growth indicator. An enterprise that is 

able to retain the same employees over a given period is a clear 

indicator of improved working conditions and positive growth 

over the same period. Opening up of new micro and small 

catering outlets over the same given period indicated growth. 

 

IV. FINDINGS ON THE ROLE OF KNOWLEDGE EMBODIED 

TECHNOLOGY TRANSFER AND GROWTH OF MICRO AND 

SMALL CATERING ENTERPRISES 

4.1 The Role of Knowledge Embodied Technology Transfer 

and Growth of micro and small catering enterprises 

         One of the variables that influence the growth of micro and 

small catering enterprises is the technology transfer of 
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knowledge. This view was supported by a majority of 

respondents (81.5%) who indicated that technology transfer of 

knowledge have had a role to play in production in micro and 

small catering enterprises(see Table 4.1). The new knowledge 

gained by participating micro and small catering enterprises was 

measured by academic level achieved by firm owners and 

employees.  

 

 

 

 

 

 

Table 4.1: The Role of Knowledge Embodied Technology Transfer 

 

 

Statements 

 

Frequencies (%) 

N=280 

Yes No 

Academic level is a major factor for employment in the enterprise 71.4 28.6 

Academic level ensures food production and service methods are standard 82.5 17.5 

Academic level ensures food production and service is fast 80.4 19.6 

Academic level enhances efficiency in production and service methods 82.1 17.9 

Academic level increased customer satisfaction 81.1 18.9 

Knowledge enhanced service quality 82.1 17.9 

Academic level enhanced quality products 83.1 16.9 

Academic level improved overall performance of organization 81.8 18.2 

Academic level enabled workers increase output 80.7 19.3 

Academic level has led to growth of output 81.1 18.9 

Academic level has led better production methods 82.9 17.1 

Academic level enabled organization grow in terms of customers 82.1 17.9 

Academic level played role in growth of organization 78.6 11.4 

Average 81.5 18.5 

 

         Majority of respondents (82.5%) felt that high academic 

level ensures food production and service methods are standard, 

ensures food production and service is fast(80.4%), enhances 

efficiency in production and service methods(82.1%) , increases 

customer satisfaction (81.1%), service quality (82.1%) and 

quality  of products (83.1%). In addition, academic level 

improves overall performance of organization (81.8%), increases 

output of workers (80.7%), enhances growth (81.1%), improves 

production methods and it increases the number of customers 

(82.1%)  

         These dynamic processes of creating, combining and 

sharing information are a key to generate new knowledge 

(Bathelt, et al., 2003). These findings are also consistent with 

Cohen and Levinthal (2004) who argue that the capacity to make 

use of external knowledge is a function of the level of prior 

related knowledge. 

 

4.2 Effect of Knowledge Embodied Technology Transfer and 

micro and small catering enterprises 
         As noted earlier in a section of this study, interviewees who 

contributed in giving information noted that majority of micro 

and small catering enterprises had embraced the importance of 

investing in education as part of enhancing growth. Participants 

using a questionnaire were asked to say yes or no academic level 

of employee had any effect on some growth indicators (see Table 

4.2). On average, of the total number of respondents selected for 

the current study (n=280), 82.5% agreed that academic level of 

employees had some positive effects on growth variables. 

 

Table 4.2: Positive effect of academic level of employees 

 

Positive Effect of Academic Level of Employees on : Frequencies (%) N=280 

Yes No 

Quality of products 84.6 15.4 

Quality of service to customers 83.6 6.4 

Profit establishment 82.5 17.5 

Customers per day 81.8 18.2 

Speed of production 82.1 17.9 

Efficiency of employees 83.2 16.8 

Satisfaction of employees 82.1 17.9 

Rate of output per hour 83.6 16.4 
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Overall performance 79.3 10.7 

Average 82.5 17.5 

 

         One of the positive effects of academic level of employees 

is its role in enhancing quality of products as stated by 84.6% of 

respondents. This view was shared by one of the key informants 

who said that with new knowledge, firm owners are able to adopt 

varying methods aimed at improving quality of goods and 

services. Academic level of education was also noted to enhance 

the quality of service to customers (83.6%), increased profit 

establishment (82.5%), increased customers per day (81.8%), 

improved efficiency of employees (83.2%), and enhances 

satisfaction of employees (82.1%) and the overall performance of 

the firm (79.3%). There are several ways to increase the 

knowledge and competence, e.g. education, recruitment, through 

consultants and e-learning (Cornia, 2002).  According to Foray 

(2004), knowledge is absorbed by another person or a group than 

the inventor, is used in new dimensions and this stimulates 

economic growth.  

 

4.3 Effect of Experienced and Well Trained Employees on 

Production Processes 

         An informal discussion with one of the key informants 

revealed that well trained employees in micro and small catering 

enterprises changes has taken place from the old methods of 

production to faster, new and modern methods with higher 

production outputs that can serve a wider market. In addition, 

questionnaires utilized with firm owners endeavored to find out 

whether there is any positive effect of experienced and trained 

employees on enhancement of production processes. On average, 

majority of firm owners (84.2%) believed that trained employees 

enhances production processes in micro and small catering 

enterprises. This information is presented in Table 4.3. 

 

Table 4.3: Positive Effect of Experienced and Well Trained Employees on Production Processes 

 

Statements 

 

Frequencies (%) N=280 

Yes No 

Methods of production improves 84.6 15.4 

Enhances Better and faster processes 83.9 16.1 

Adopts Processes that are fast and simple 82.6 16.1 

Number of customers serviced per day increases 84.6 15.4 

Speed of production is enhanced  84.3 15.8 

Efficiency of enterprises improves 83.8 16.2 

Satisfaction of the employees is enhanced 84.6 15.4 

Rate of output per hour increases 84.5 15.5 

Overall performance is enhanced 83.9 16.1 

Average 84.2 15.8 

 

          The results presented in Table 4.3 show that experienced 

and well trained employees have had positive effects in 

enhancing production processes in micro and small catering 

enterprises. Some of the positive effects is that use of 

experienced and well trained employees have improved methods 

of production (84.6%),enhances better and faster processes 

(83.9%),assumes processes that are fast and simple (82,5%), new 

processes increases the number of customers per day (84.6%), 

the speed of production is enhanced (84.3%), enhancement of 

firms efficiency (83.8%), enhances satisfaction of the employees 

(84.6%) ,rate of output per hour increases and overall 

performance is enhanced (83.9%). 

 

4.4 Knowledge Embodied Technology Transfers and the 

Growth of micro and small catering enterprises in Nairobi, 

Kenya 

         The objective of this study was to examine how knowledge 

embodied technology transfers have influenced the growth of 

micro and small catering enterprises in Nairobi County- Kenya. 

The respondents were asked to indicate the role of technology 

transfer in knowledge and how this influences the growth of 

Catering Enterprises in Nairobi County- Kenya. The responses 

were measured on a dichotomous scale ‘yes’ and ‘no’ with yes= 

1 and no= 0.  

 

4.5 Factor Analysis on knowledge embodied Technology 

Transfer 

         Knowledge embodied technology transfer contained twenty 

four items which were reduced to form two components. The 

reliability test with Cronbach Coefficient on all the twenty four 

items showed internal consistency with alpha coefficient beyond 

the marker of .6(á=.986). 

         The factor analysis extraction method: principle component 

was also used to validate the data using Varimax rotation method 

with Kaiser Normalization. The Kaiser-Meyer-Olkin (KMO) 

Measure of Sampling Adequacy was beyond the minimum value 

of .5 (KMO=.937) indicating that the sample size was adequate 

for factor analysis. The Bartlett’s Test of Sphericity was 

statistically significant at .001 level (χ
2
=12374.639, DF=276, 

p=.000) a proof that the variables are sufficiently correlated. 

Rotation converged in three iterations as can be observed in the 

Rotated Component Matrix table. 
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Table 4.4 Knowledge Embodied Technology Transfer Total Variance Explained 

 

Component Initial Eigen values Extraction Sums of Squared 

Loadings 

Rotation Sums of Squared 

Loadings 

Total % of 

Variance 

Cumulative 

% 

Total % of 

Variance 

Cumulative 

% 

Total % of 

Variance 

Cumulative 

% 

1 18.614 77.558 77.558 18.614 77.558 77.558 10.338 43.074 43.074 

2 1.203 5.011 82.569 1.203 5.011 82.569 9.479 39.496 82.569 

3 0.704 2.931 85.501 
            

4 0.606 2.526 88.026             

 

Extraction Method: Principal Component Analysis. 

         Two components were extracted using factor analysis with 

Eigen values exceeding unity and accounting for 82.569% of the 

total variance (See Table). This is beyond the threshold of 50% 

thus showing that the two factor model could be used for the 

data. Items loading above .5 for every component were grouped 

to form two factors. The structure matrix of the two factors with 

their loadings is presented in Table 4.5. 

 

 

Table 4.5: Knowledge Embodied Technology Transfer Rotated Component Matrix 

 

Item description Component 

1 2 

Academic level is a major factor for employment in the enterprise .640 .377 

Academic level ensures food is produced and served on time .766 .432 

Academic level ensures food production and service methods are standard .811 .459 

Academic level ensures food production and service is fast .818 .430 

Academic level enhances efficiency in production and service methods .795 .543 

Academic level increased customer satisfaction .801 .452 

Knowledge enhanced service quality .730 .314 

Academic level enhanced quality products .790 .433 

Academic level improved overall performance of organization .818 .493 

Academic level enabled workers increase output .809 .458 

Academic level has led to growth of output .790 .424 

Academic level has led better production methods .774 .499 

Academic level enabled organization grow in terms of customers .784 .474 

Academic level played role in growth of organization .498 .575 

Production techniques have changed over time .313 .555 

Quality of products .498 .830 

Quality of service to customers .492 .824 

Profit establishment .461 .791 

Number of customers served per day .507 .792 

Speed of production .456 .852 

Efficiency .480 .827 

Satisfaction of employees .480 .821 

Rate of output per hour .457 .849 

Overall performance .433 .775 

 Reliability coefficient: Cronbach alpha( overall= .986) .982 .971 
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Extraction Method: Principal Component Analysis. Rotation 

Method: Varimax with Kaiser Normalization. 

a. Rotation converged in 3 iterations 

         The two components were then re-named as Academic 

Status (component 1) and Effects of Academics (component 2). 

These components were named depending on the concepts or 

constructs they measure. The first component corresponding to 

Academic Status with thirteen items included constructs that 

assessed whether Academic level is a major factor for 

employment in the enterprise, ensures food is produced and 

served on time, ensures food production and service methods are 

standard, ensures food production and service is fast, enhances 

efficiency in production and service methods, increased customer 

satisfaction, enhances service quality, enhanced quality products, 

improves  overall performance of organization, enables workers 

increase output, has led to growth of output , led better 

production methods and enable organization grow in terms of 

customers. 

         The overall mean score of acceptance for academic status is 

10.485 (STD= 4.63) with a majority of owners (n=248, 86.4%) 

underscoring the importance of academic status in technological 

transfer of knowledge. The results show that acquiring high 

academic status is essential for effective knowledge 

technological transfer in catering services in micro and small 

catering enterprises. This finding extends Gibson (1990) 

argument that the most effective way to accomplish technology 

transfer is to transfer the people with the requisite knowledge to 

the arenas where that technology is needed. The reliability test 

with Cronbach Coefficient on the twelve items showed internal 

consistency with alpha coefficient beyond the minimum of 

.6(á=.982). 

         The second component factor loadings were denoted as 

‘Effects of Academics’ variable. 

         Eleven items that loaded on ‘Effects of Academics’ 

variable had statements that explored the extent to which 

academic achievement played role in growth of organization, 

production techniques have changed over time, quality of 

products and services to customers have improved, profits have 

been realized, increase of the numbers of customers per day  and 

Speed of production, enhancement of efficiency ,satisfaction of 

employees ,increase of rate of output per hour and improvement 

of overall performance. Descriptive statistics on the acceptance 

of this variable indicates a mean of 9.05 (STD=3.878) with a 

majority of enterprise owners (n=253, 90.4%) believing that 

achieving high academic levels is the most effective means to 

acquire requisite knowledge to the areas where that technology is 

needed. 

         These results show that academic achievements have 

positive effects on technological knowledge and skills to firm 

through the numbers of people required in the work place to 

ensure that the technology is successfully “transferred” and 

efficiently used. According to (Phillips et al., 2002) Capacity 

transfer includes provision of the know-how and software not 

simply to manufacture existing products but, more importantly, 

to innovate and adapt existing technologies and products, and 

ultimately design new products. The reliability test on all the 

items in this variable was above the minimum limit of 

.6(α=.971). 

         A binomial logistic regression was performed and this 

predicts the probability that an observation falls into one of two 

categories of a dichotomous dependent variable based on one or 

more independent variables that is categorical or continuous In 

this study, logistic regression was used to find out the influence 

of a number of predictor variables on the likelihood that firm 

owners would indicate that Micro and Small Enterprises had 

experienced certain level of growth.  

         A binomial logistic regression was utilized in this study 

since it is the appropriate technique where the dependent variable 

is dichotomous or categorical and the independent variables are 

either categorical or continuous. In this study, the dependent 

variable (growth levels) was categorical (growth or no growth).  

 

         The logistic regression model contained two component 

factors, namely; Academic Status and Effects of Academics. The 

logistic regression model was summarized and fitted as: 

         Logit (level of growth) =-1.555+ .173 (Academic Status) 

+.190 (Effects of Academics). 

 

 

Table 4.6 A summary of Variables in the Equation 

 

Components B S.E. Wald Df Sig. Exp(B) 

Academic Status .173 .072 5.774 1 .016 1.189 

Effects of Academics .190 .086 4.879 1 .027 1.209 

Constant -.826 .342 5.851 1 .016 .438 

 

n=280 

χ2 = 88.195; df = 2; Sig. = .000.  

Cox and Snell R square (.270); Nagelkerke R square (.499) 

Overall percentage correct prediction (86.8%)  

 

         The general model was significant at .05 levels (χ2 = 

88.195; df = 2; Sig. = .000, n=280) indicating that the logistic 

regression model was able to distinguish business owners who 

realized firm growth and those who did not report any growth in 

Nairobi County, Kenya. The explained variation in the dependent 

(levels in growth) variable based on the above model ranges from 
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27.0% to 49.9 %( Cox and Snell R square =.270; Nagelkerke R 

square =.499) and correctly classified 86.8% of cases.  

 

         The Wald test was also used to determine statistical 

significance for each of the predictor variables. From these 

results, it is noted that the two test variables Academic Status (p 

= .016) and Effects of Academics added significantly to the 

model/prediction. The results show that the odds of achieving 

positive growth (‘yes’ category) are 1.189 times greater for firms 

with high academic status than those without. The results also 

show that the odds of achieving high growth are 1.209 times for 

firms with positive Effects of Academics than those without. 

These results show that Micro and Small Enterprises, whose 

owners had enhanced technology transfer of knowledge, 

achieved positive growths levels. 

         The above findings are consistent with findings of case 

studies on the influence of technology transfer of knowledge and 

the growth of micro and small catering enterprises. For instance, 

Phillips et al. (2002) attributes general failure of most MSEs to 

low educational achievement. In addition, even where firm 

owners develop interest in new technology, their limited 

education adversely affects the absorption capacity of acquired 

technology (ILO, 2005). A challenge for developing countries is 

to facilitate temporary movement abroad and to encourage 

returnees to undertake local research and business development.  

         This school of thought is supported by Cornia (2002) who 

cited several ways to increase the knowledge and competence, 

e.g. education, recruitment, through consultants and e-learning. 

In contrast, Cohen and Levinthal (2004) argue that the capacity 

to make use of external knowledge is a function of the level of 

prior related knowledge. According to Bathelt, et al. (2003), this 

prior knowledge includes basic skills, shared language and also 

knowledge about the last scientific and technological 

developments. 

 

V. SUMMARY OF FINDINGS 

         Data analysis in this study was carried out using both 

descriptive and inferential statistics. The statistical package for 

social sciences (SPSS) Version 22 was used to run the data. 

Descriptive statistics for the study included means, standard 

deviations, frequencies and percentages. Inferential statistics 

used in the study included correlation and multiple regressions in 

order to determine the relation between the independent and 

dependent variables. Correlation technique was used in the study 

to analyze the degree of relationship between the independent 

and dependent variables while logit regression analysis was used 

to determine the effect of  knowledge on the growth of micro and 

small catering enterprises. Data was also subjected to factor 

analysis. The Binomial Logistic Regression was also used to 

analyze the data. The study established that transfer of 

knowledge leads to the growth of micro and small catering 

enterprises in Nairobi County, Kenya. Growth was measured in 

form of profit margin, increase in employees, increase in 

customers, enlargement in firm size and enhancement in quality 

of products and services. 

         Since the study objective was concerned with the 

relationship between the independent and the dependent variable. 

Regression and ANOVA analysis were used to determine the 

relationship between them. The results of the two show that there 

is a strong relationship between the independent variables of the 

study and growth. Micro and small catering enterprises that had 

embraced technology transfer of knowledge had showed a 

marked growth in terms of profit margins, increase in the number 

of employees, increase in customers, enlargement of firm size 

and improvement in the quality of both products and services 

over the past six years. 

         One of the positive effects of academic level of employees 

is its role in enhancing quality of products as stated by 84.6% of 

respondents. This view was shared by one of the key informants 

who said that with new knowledge, firm owners are able to adopt 

varying methods aimed at improving quality of goods and 

services. Academic level of education was also noted to enhance 

the quality of service to customers (83.6%), increased profit 

establishment (82.5%), increased customers per day (81.8%), 

improved efficiency of employees (83.2%), and enhances 

satisfaction of employees (82.1%) and the overall performance of 

the firm (79.3%). 

         Regarding the level of education, majority of firm owners 

(n=84, 30.0%) had attained a diploma level of education. This 

level was followed by owners with university education having a 

bachelor’s degree (27.9%). Owners with Masters Degree were 

(3.2%) and owners with primary level of education were also few 

(13.2%).  

 

VI. CONCLUSION 

         The study can therefore, concludes that technology transfer 

of knowledge leads to the growth of micro and small catering 

enterprises in Nairobi County, Kenya. The growth is measured in 

form of profit margin, increase in employees, increase in 

customers, enlargement in firm size and enhancement in quality 

of products and services.  
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    Abstract- This study investigates employee’s perception of job 
security in relation to performance evaluations in the workplace. 
Job security can affect many facets of performance and attitude 
in the workplace. Not all organizations conduct performance 
evaluations, which can result in adverse outcomes for both them 
and their employees. The purpose of this study is to investigate 
the relationship between performance evaluations and 
employee’s perception of job security. In addition, this study 
seeks to determine if there is a difference in receiving none, 
below average, average and above average evaluation feedback 
in terms of job security in performance evaluations being present 
or not. A one-way ANOVA was performed to evaluate the total 
score for job security and the performance rating the participants 
received. There was a significant difference between above 
average and average ratings (p=.04). Between the three groups 
(above average, average, and no performance rating) a significant 
difference was also found (p=.012). This indicates how important 
the evaluation process is while giving feedback to employees.  
 
 
    Index Terms- Job security, Performance Evaluations, One-
way ANOVA 
 

I. INTRODUCTION 
 
  In order to maximize productivity in an organization, 

managers should monitor workers and identify where 
advancement can be achieved (Brown & Heywood, 2005). More 
recently, performance evaluations are used to bridge the gap 
between current performance and desired performance through 
training and development (Deepa, Palaniswamy & Kuppusamy, 
2014). A performance evaluation is a structured communication 
between an employee and a supervisor (Deepa et al., 2014) 
where goals are established to benefit both parties (Brown & 
Heywood, 2005) as well as feedback on performance, 
promotions, salary, and other administrative decisions are 
determined (Dorfman, Stephan & Loveland, 1986). 

This process will give employees the opportunity to develop 
their strengths and learn their weaknesses in an effort to set goals 
and determine their position, if presented to them in a positive 
attitude (Dorfman, et al., 1986). The interaction between an 
employee and management can provide an opportunity to solve 
issues or confusion that may arise during one’s tenure within an 
organization. Performance evaluations can be formal or informal, 
are always given by upper management, and are more likely to 
be implemented in larger organizations (Brown & Heywood, 
2005). A qualitative study investigating nursing students’ 

perception of evaluations revealed through an interview that 
while formal performance evaluations are seen as holistic, the 
students preferred an informal approach with feedback conducted 
continuously (Yonge, Myrick & Ferguson, 2011). However, 
organizations differ in how often they conduct evaluations. In 
fact, Landy, Barnes-Farrell and Cleveland (1980) suggest they 
are usually conducted annually dependent on the administrative 
schedule.  

Performance evaluations create the dynamic in the workplace 
that lead to better relationships and a positive work environment 
for the organization as a whole (Agarwal & Mehta, 2014). Not 
all organizations promote a healthy relationship between a 
supervisor or manager and their subordinates. Consequently, 
many employers lack the concern to assess how employees 
perceive the evaluation as being fair and results in a positive 
change or the opposite (Swiercz, Bryan, Eagle, Bizzotto & Renn, 
2012). Landy et al. (1980) found if the evaluation is above 
average then it is more likely to be perceived as fair than those 
employees who receive below average ratings. Other factors may 
lead to the employee’s perception of the appraisal such as 
support of colleagues, ego and interpretation of justice 
(Dusterhoff, Cunningham & MacGregor, 2014).  

When the performance evaluation is aimed to improve the 
employee’s future performance their quality of work and ability 
improves (Xu Zhangbei Humin, 2014). Performance evaluations 
are also a key to success in the long term rather than looking into 
the present financial status of the organization (Aktepe & Erosz, 
2012). These evaluations can contribute to a positive relationship 
with a supervisor that can be established over time and may lead 
to confidence in the employee’s security in the workplace 
(Cheng, Huang, Lee & Ren, 2012). 

As the times and the economy change, organizations must 
keep up with demands by restructuring and reducing their 
workforce, ultimately this may lower employee’s perception of 
job security (Hongchun, 2014). Job security is defined as 
employment conditions on a continuous contract (Zeytinoglu, 
Keser, Yılmaz, Inelmen, Özsoy & Uygur, 2012) with a 
perspective of the future position in the organization influenced 
by events in and surrounding the workplace (Schreurs, Hetty van 
Emmerik, Günter & Germeys, 2012). Evidence has shown that it 
has a tendency to shift throughout one’s tenure in an organization 
(Scheurs et al., 2012). Consequently, job security becomes a 
subject of interest in research. 

Scheurs et al. (2012) reports that as job security decreases 
employees are unable to meet the demands and objectives of 
their everyday duties. There are many threats to an individual’s 
job security, which can results in job insecurity, such as layoffs 
due to the rise in technology advancement (Greenhalgh & 
Rosenblatt, 1984). For example, manufacturing jobs that were 

I 
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available decades ago are now taken over by smart machines or 
software. When Greenhalgh and Rosenblatt (2010) investigated 
the evolution of job insecurity they found four elements that 
developed from interviewing participants: desired continuity, 
threat, job features at risk, and powerlessness. These four 
elements were also used in the study done by Ashford, Lee and 
Bobko (1989) who suggest it is crucial to research job insecurity 
consistently especially in times of change and with the rise of 
globalization. Specifically, job features at risk are organizational 
changes such as, a manager resigning; threats are workplace 
rumors rather than formal announcements (Greenhalgh & 
Rosenblatt, 2010).  

From the perspective of the employee, job insecurity is seen as 
a discontinuity in a commitment from their employer (Scheurs et 
al., 2012). Since a large portion of the adult life is spent in the 
workplace, a constant fear of losing one’s position could be 
overwhelming. In Ashford’s et al. (1989) view, when an 
employee feels their job security is threatened they will find 
other employment opportunities. Furthermore, organizations are 
in competition to find the most qualified candidates, who are 
more accessible with the rise of technology and social media 
strategies. Ashford et al., (1989) states that turnover and distrust 
will be reduced as job security and commitment rise. Turnover is 
a process when an employee exits the organization either to go to 
another organization or for their own needs (Campion, 1991). 
However, studies have found that turnover is unlikely if job 
satisfaction is present (Agwarwal & Mahta, 2014). Job 
satisfaction is defined as how comfortable an employee is with 
their job (Deepa et al., 2014) making them more likely to have a 
positive attitude (Cullen, Edwards, Casper & Gue, 2014).  

If an organization has the opportunity to increase job 
satisfaction they should utilize it, otherwise it can result in the 
loss of a high performing employee (Agarwal & Mehta, 2014). 
Zhang, Hu and Qiu (2014) found a relationship between job 
satisfaction and the feedback employees receive in their 
performance evaluation. Not only should goals and weaknesses 
be addressed while giving feedback but salary and promotions 
will also promote employee satisfaction (Dorfman et al., 1986). 
If an employee believes the organization contributes to their job 
security they will find this supportive, resulting in engagement to 
achieve organizational goals (Hongchun, 2014). Organizations 
are willing to make sacrifices for their leading employees 
because they have become threatened by an unstable economy 
and a rise in competition (Agarwal & Mehta, 2014).  

A study performed in Finland required nine companies to 
complete a weekly diary followed by a survey and it shows that 
in times of support from supervisors employees experienced less 
job insecurity (Screurs et al.,2012). Hongchun (2014) concluded 
that with the presence of job security the employer-employee 
relationship strengthened. Communication creates a healthy work 
environment so the employee’s feel they are a part of something 
(Agarwal & Mehta, 2014). If an employee isn’t aware of their 
performance they tend to become uncertain of their status within 
the organization (Schreurs et al., 2012). 

In a study in China with 864 employees, Zhang (2014) found a 
significant positive impact of employees voicing their 
suggestions on improving the organization during performance 
evaluations. Since the objective in most organizations is to lower 
turnover and raise productivity it is in the organization’s best 

interest to introduce performance evaluations and increase job 
security.  

There is quite a bit of literature on the decrease in job security 
(Greenhalgh & Rosenblatt, 1984; Ashford et al,1989; Staufenbiel 
& König, 2010) and little research on how performance 
evaluations increase the construct. However, in a field study 
done in Turkey by Senol (2011), a relationship was found 
between external motivational factors, such as employee 
relations and organizational culture, and job security (Senol, 
2011), but this study did not include performance evaluations as 
a construct. Comparatively, Cullen et al., (2013) found a 
relationship in change related uncertainty and employee’s 
performance and satisfaction with organizational support as a 
mediator. Therefore, it is hypothesized that employees who 
receive performance evaluations will have higher job security 
than those who do not receive performance evaluations in the 
workplace. Also, employees who receive above average 
performance evaluation feedback will have higher job security 
than those who receive below average feedback.  
 

II. METHODS 
A. Participants     
The participants in this study were adults over the age of 18 

(age range: 20-71 years). After removing incomplete responses, a 
sample of 102 participants was achieved with 64% women and 
36% men. Participants were recruited using convenience 
snowball sampling. The job titles of the participants were 41.2% 
professionals, 22.5% managerial level and 9.8% executives with 
incomes ranging from $0-$550,000. They were found using 
convenience snowball sampling through computer-mediated 
tools such as Linkedin, Facebook, and email blasts. This 
indicates the research cannot be used to make an inference about 
the population as a whole. The participants were sent the 
Recruitment Email and an Informed Consent form was 
mandatory to open before the survey began. Faculty and students 
from Albizu University were excluded as well as individuals who 
were underage at the time of the survey. 

B. Instrumentation 
The survey link that was given to all participants was created 

using the online survey tool Survey Monkey. Demographic 
information was collected from all participants including age, 
gender, ethnicity, education, job position, income, marital status, 
children, birth country, citizenship, and people per household. 
Participants were asked in a yes or no format if their current or 
most recent employer conducts performance evaluations and 
what their performance was rated (above average, average, below 
average, and no performance evaluation), followed by the job 
security scale. Permission was obtained to use a 10-item job 
security scale (α=.87) developed by Oldham, Kulik, Stepina, & 
Ambrose (1986) used in the online survey. This study derived 
from the equity theory, which suggests that employees compare 
themselves to coworkers and job security was one of the 
constructs tested (Oldham et al., 1986). The job security scale is 
a 7-point Likert-scale (1 = very inaccurate to 7 = very accurate). 
Two items in the job security scale were revered scored items 
(My job is not a secure one; If this organization were facing 
economic problems my job would be the first to go). The ten 
questions were collapsed into three categories of economic 
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stability (e.g. Regardless of the economic conditions, I will have 
a job in this organization), job stability (e.g. I'll be able to keep 
my present job as long as I wish), and job security (e.g. I am 
secure in my job). It was estimated to take 10 minutes to 
complete and they were able to exit the survey at any time if they 
chose. 
 

III. RESULTS 
The data analysis was conducted using the online survey 

development Survey Monkey. The data was entered in Microsoft 
Excel, then analyzed using Statistical Package for the Social 
Sciences (SPSS) to investigate descriptive and inferential 
statistics. With this data, graphs were developed to provide a 
visual comparison between groups. Of the 102 total participants, 
71 participants received performance evaluations at their current 
or most recent employer and 31 participants did not receive 
performance evaluations.  

A One-way ANOVA was performed to evaluate the total score 
for job security and the performance rating the participants 
received. There was a significant difference between above 
average and average ratings (p=.04). Between the three groups 
(above average, average, and no performance rating) a significant 
difference was found (p=.012). The above average ratings were 
α=22.53 and average were α=19.71.  

When separating the job security construct the pre-test criteria 
for normality was satisfied for the 3 groups (economic stability, 
job stability and job security). However, homogeneity was not 
satisfied for economic stability (p=.041). Job stability met 
homogeneity (p=.315) but there is no statistically difference 
between the two groups of performance evaluations being 
present or not Sig. 2-tailed (p=.816). Job Security met 
homogeneity (p=.444) but there is no significance difference 
between the two groups (yes or no) Sig. 2-tailed (p=.124). When 
combining the three constructs (economic stability, job stability, 
and job security) the total score met homogeneity (p=.551) but 
there was no statistically difference between the two groups (yes 
or no) Sig. 2 tailed (p=.253). A non-parametric test Mann-
Whitney was ran for economic stability (p=.696) but there was 
no statistically difference between the two groups of performance 
evaluations being present or not.  

There was no statistical difference in job stability, economic 
stability or job security when evaluating whether or not 
performance evaluations are given in the workplace. However, 
when combining the three and considering job security as a 
whole within the group in which performance evaluations are 
conducted a significant difference in total job security was found 
between two of groups of performance ratings (above average 
and average). 
. 
 

IV. DISCUSSION 
    Many studies evaluate how employees perceive performance 
evaluations (Smith, 1986; Landy et al.,1980). Asmuß (2008) 
studied how employees perceive critical feedback and found if 
the feedback is socially problematic the employee it is more 
difficult for the employee acknowledge the criticism. Those who 

conduct performance evaluations should be trained on how to 
deliver feedback to employees especially if it is critical or 
negative in any way. When providing feedback for low 
performers the delivery should be presented in a supportive way 
to increase acceptance (Dorfman, et al.,1986). 

Smith (1986) suggests training raters in evaluations will 
decrease errors and increase the effectiveness while providing 
employees with standards to compare their work to. Since there 
was no difference found in the presence of performance 
evaluations more could be considered with informal evaluations. 
Informal performance evaluations are also utilized in the 
workplace. Studies conducted in Canada concluded employees 
preferred to be rated more frequently with informal procedures 
supplementing formal evaluations (Gosselin, Werner & Halle, 
1997; Yonge et al, 2011).  
 
 

V. LIMITATIONS 
    Potential concerns in the performance rating data concluded no 
participants indicated they received a below average rating on 
their evaluation. This could mean they did not want to disclose 
the rating information or those willing to take the online survey 
have higher performance ratings than those who have below 
average. Also, the perception of the rating if seen as fair or unfair 
was not taken into account. This could have altered the 
employee’s perception of job security.  

There are other types of performance evaluations that can be 
utilized within an organization, that were not evaluated in this 
study. For example, divisional performance evaluation systems 
compare and evaluate performance of divisions, such as teams or 
departments (Aktepe & Erosz, 2012). Some participants 
indicated they didn’t receive performance evaluations but 
answered they were still rated (above average and average) 
which could be considered informal evaluations or feedback 
given by upper management. However, it is still noted that 
communication, informal or formal, on performance is important 
for the wellbeing of employees and the organization. 
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Abstract- Let L be a compactly generated multiplicative lattice with 1 compact in which every finite product of compact elements is 
compact and M be a module over L which is also a compactly generated in which the largest element 𝐼𝑀  is compact. In this paper we 
define 𝐴𝑝 , 𝐴𝐹𝑀 in the lattice module M and obtain many properties where p is prime element of L . Finally we define 𝜎- element in a 
lattice module M and obtain it's properties.   
 
Index Terms- Prime element, Primary element, Lattice Modules. 
Math. Subject Classification Number:  06F10, 06E20, 06E99. 
 

I. INTRODUCTION 

A multiplicative lattice L is a complete lattice provided with commutative, associative and join distributive 
multiplication in which the largest element 1 acts as a multiplicative identity. An element 𝑎 ∈ 𝐿 is called proper 
if a < 1.A proper element p of L is said to be prime if 𝑎𝑏 ≤ 𝑝 implies 𝑎 ≤ 𝑝 or 𝑏 ≤ 𝑝. If 𝑎 ∈ 𝐿, 𝑏 ∈ 𝐿, (a : b) is 
the join of all elements c in L such that 𝑐𝑏 ≤ 𝑎. A proper element p of L is said to be primary if 𝑎𝑏 ≤ 𝑝 implies 
𝑎 ≤ 𝑝 or 𝑏𝑛 ≤ 𝑝  for some positive integer n. If 𝑎 ∈ 𝐿, then √𝑎 =  ⋁{𝑥 ∈ 𝐿∗  |𝑥𝑛 ≤ 𝑎, 𝑛 ∈ 𝑍+}. An element 
𝑎 ∈ 𝐿 is called a radical element if  𝑎 = √𝑎 . An element 𝑎 ∈ 𝐿 is called compact if 𝑎 ≤  ⋁ 𝑏𝛼𝛼  implies 
𝑎 ≤ 𝑏𝛼1 ⋁ 𝑏𝛼2 … ⋁ 𝑏𝛼𝑛  for some finite subset{𝛼1, 𝛼2 … 𝛼𝑛}. Throughout this paper, L denotes a compactly 
generated multiplicative lattice with 1 compact in which every finite product of compact element is compact. 
We shall denote by𝐿∗, the set of compact elements of L. A nonempty subset of 𝐿∗ is called a filter if the 
following conditions are satisfied. 
i) 𝑥, 𝑦 ∈ 𝐹 implies 𝑥𝑦 ∈ 𝐹 
ii) 𝑥 ∈ 𝐹, 𝑥 ≤ 𝑦 implies𝑦 ∈ 𝐹. 
Let F(𝐿∗) denote a set of all filters of 𝐿∗. For a nonempty subset   𝐹𝛼 ⊆ 𝐹 (𝐿∗ ), define  ⋓ 𝐹𝛼 = �𝑥 ≥  𝑓1, 𝑓2 … 𝑓𝑛 ,
𝑓𝑖 ∈  𝐹𝛼𝑖 , 𝑓𝑜𝑟 𝑠𝑜𝑚𝑒 𝑖 = 1,2 … 𝑛�. Then it is observed that, < 𝐹 (𝐿∗ ),⋓, ⋂  > is a complete distributive lattice 
with  ⋓ as the supremum and the set theoretic    ⋂  as infrimum.  For 𝑎 ∈ 𝐿∗ the smallest filter containing a is 
denoted by [a) and it is given by [a) = { 𝑥 ∈ 𝐿∗ |  𝑥 ≥ 𝑎𝑛  , for some non-negative integer n}. For a filter F ∈  
F(𝐿∗)  we denote, 0𝐹= ⋁{𝑥 ∈ 𝐿∗  |𝑥𝑠 = 0 , for some s ∈ F}. If p is a prime element of L then Fp = {x ∈ 𝐿∗| x  ≰ 
p} is a filter in F(𝐿∗). An element e ∈ L is called meet principal if for all a; b ∈ L, a ˄ be = ((a : e) ˄ b) e. An 
element e ∈ L is called join principal if for all a; b ∈ L, (ae ˅ b) : e = (b : e) ˅ a. An element e ∈ L is called 
principal if e is both meet and join principal. A multiplicative lattice L is said to be principally generated (PG) if 
every element of L is a join of principal elements of L. 
Let M be a complete lattice and L be a multiplicative lattice. Then M is called an L- module or module over L if 
there is a multiplication between elements of L and M written as aB, where a ∈ L and B ∈ M which satisfies the 
following properties: 
i) (⋁ 𝑎𝛼𝛼 )A= ⋁ 𝑎𝛼𝛼 A , ∀𝑎𝛼 ∈ L , A ∈ M 
ii) a (⋁ 𝐴𝛼𝛼 )= ⋁ 𝑎𝐴𝛼𝛼 ,  ∀a ∈ L; 𝐴𝛼 ∈ M. 
iii)(ab)A = a(bA)  ∀a; b ∈ L; A ∈ M 
iv)1B = B 
v) 0B = 0𝑀 ,  ∀a; 𝑎𝛼; b ∈ L and A; 𝐴𝛼 ∈ M, where 1 is the supremum of L and 0 is the infimum of L. We denote 
by 0𝑀 and 𝐼𝑀 the least and the greatest element of M. Elements of L will generally be denoted by a, b, c ... and 
elements of M will generally be denoted by A,B,C.... 
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Let M be an L- module. If N ∈ M and a ∈ L then (N : a) =  ⋁{X ∈  M| aX ≤ N}. If A, B ∈M, then (A : B) = ˅{x 
∈ L = xB ≤ A}. An element A ∈ M is said to be a compact if A ≤ ⋁ 𝐵𝛼𝛼  implies A ≤ 𝐵𝛼1 ⋁ 𝐵𝛼2 … ⋁ 𝐵𝛼𝑛   for 
some finite subset { 𝐵𝛼1 , 𝐵𝛼2… 𝐵𝛼𝑛} . A set of compact elements of M will be denoted by 𝑀∗. An L- module M 
is called a multiplication L-module if for every element N ∈ M there exists an element a ∈ L such that N = 
a𝐼𝑀   see [3]. In this paper a lattice module M will be a multiplication lattice module, which is compactly 
generated with the largest element 𝐼𝑀 compact in which product of a compact element of L and a compact of 
compact element of M will be compact. A proper element N of M is said to be prime if aX ≤ N implies X ≤ N 
or a𝐼𝑀 ≤ N that is a ≤ (N : 𝐼𝑀) for every a ∈ L, A ∈ M. If N is a prime element of M then (N : 𝐼𝑀) is a prime 
element of L. [3]. An element N <  𝐼𝑀 in M is said to be primary if aX ≤ N implies X ≤ N or 𝑎𝑛𝐼𝑀 ≤ N that is 𝑎𝑛 
≤ (N : 𝐼𝑀) for some integer n. An element N of M is called a radical element if (N : 𝐼𝑀) = �N ∶  𝐼𝑀.  If aN =  0𝑀 
implies a = 0 or N = 0𝑀 for any a ∈ L and N ∈ M then M is called torsion free L- module. If (0𝑀 : 𝐼𝑀) = 0 then 
M is called a torsion free faithful L - module. In this paper a module M will be a torsion free faithful, 
multiplication PG- lattice L- module. For all these definitions and any other undefined term one can refer 
[1],[2]. 
 

II. Properties of Ap,  𝐴𝐹𝑀 , ∗𝑉𝑀. 
 

Let M be a module over a multiplicative lattice L. Let A ∈ M and p be a prime element of L. We define, 𝐴𝑝 = 
˅{x𝐼𝑀 | x ∈ L_; yx𝐼𝑀 ≤ A, y ≰ p} and  𝐴𝐹𝑀 = ˅{X ∈ 𝑀∗ | sX ≤ A; for some s ∈ F ∈ 𝐹∗}. ∗𝑉𝑀 = {𝑉𝐹𝑀  | F ∈ F(𝐿∗); 
F ⋂[0, (V : IM)] = ∅ }. 
 
Theorem (2.1) Let A ∈ M. Then 𝐴𝑝 = ˅ {(A : y) | y ≰ p; y ∈ 𝐿∗}= ˅{(A : y) | y ≰ p, y ∈ L}. 
Proof:- Let z ∈ 𝐿∗ such that z𝐼𝑀 ≤ 𝐴𝑝. Then yz𝐼𝑀 ≤ A, y ≰ p. Hence z𝐼𝑀 ≤ (A: y), y ∈ L implies 𝐴𝑝 ≤   ˅{(A : 
y) | y ∈ L, y ≰ p}. Let Z = z𝐼𝑀 ∈ 𝑀∗ such that z𝐼𝑀 ≤ ˅{(A : y) | y ∈ L, y ≰ p}: Then Z = z𝐼𝑀 ≤ (A : 𝑦1) ˅(A : 
𝑦2) ˅… ˅ (A : 𝑦𝑛); 𝑦𝑖 ≰ p; i = 1, 2,3...  n. Let  𝑦𝑖 =  ⋁ 𝑦𝛼𝑖𝛼𝑖 , 𝑦𝛼𝑖 ∈ 𝐿∗. Then 𝑦𝑖 ≰ p implies 𝑦𝛼𝑖≰p, for some 𝛼𝑖, 
𝑦𝛼𝑖  ≤ 𝑦𝑖. But  𝑦𝛼𝑖  ≤ 𝑦𝑖  implies (A : 𝑦𝑖) ≤ (A : 𝑦𝛼𝑖) and z𝐼𝑀 ≤ (A : 𝑦𝛼1) ˅ (A : 𝑦𝛼2) ˅ … ˅ (A : 𝑦𝛼𝑛). Let y =  
𝑦1𝑦2 … 𝑦𝑛. Then y ≤ 𝑦𝛼1, y ≤ 𝑦𝛼2,  … ,y ≤  𝑦𝛼𝑛 and 𝑦𝛼1𝑦𝛼2 …  𝑦𝛼𝑛  = y ≰ p, (y ∈ 𝐿∗). Also y ≤  𝑦𝛼𝑖   implies (A : 
𝑦𝛼𝑖) ≤ (A : y). Therefore z𝐼𝑀 ≤ (A : y), y ≰ p. But yz𝐼𝑀 ≤ A, y ≰ p implies z𝐼𝑀 ≤ 𝐴𝑝. So we have, 𝐴𝑝 = ˅ {(A : 
y) | y ∈ L, y ≰ p}.  
To prove ˅{(A : y) | y ∈ L,y ≰ p} = ˅{(A : y) | y ≰ p, y ∈ 𝐿∗}. Let z𝐼𝑀 ≤ 𝐴𝑝. Then yz𝐼𝑀 ≤ A, y ≰ p. But y = 
˅𝑦𝛼, 𝑦𝛼 is compact. Then 𝑦𝛼 ≰ p for some 𝑦𝛼 ∈ 𝐿∗, 𝑦𝛼 ≤ y. Hence 𝑦𝛼z𝐼𝑀 ≤ A and z𝐼𝑀 ≤ (A : 𝑦𝛼), 𝑦𝛼 ≰ p, 𝑦𝛼 ∈ 
𝐿∗. This shows that 𝐴𝑝 ≤ ˅{(A : y) | y ∈ 𝐿∗,y ≰ p}. Let Z = z𝐼𝑀 ∈ 𝑀∗  such that z𝐼𝑀 ≤  ˅{(A : y) | y ∈ 𝐿∗, y ≰ 
p}. Then z𝐼𝑀 ≤ (A : 𝑦1) ˅ (A : 𝑦2) ˅ … ˅ (A : 𝑦𝑛), 𝑦𝑖 ∈ 𝐿∗, yi ≰ p. Let y =  𝑦1, 𝑦2, … , 𝑦𝑛. Then y  ∈ 𝐿∗, y ≤ 𝑦𝑖, 
and (A : 𝑦𝑖) ≤ (A : y) for all i, y ≰ p. Hence z𝐼𝑀 ≤ (A : y) and yz𝐼𝑀 ≤ A; y ≰ p, y ∈ 𝐿∗ and z𝐼𝑀 ≤  𝐴𝑝. Thus  
˅{(A : y) | y ∈ 𝐿∗, y ≰ p} ≤  𝐴𝑝 and 𝐴𝑝 = ˅{(A : y) | y≰ p, y ∈ 𝐿∗} = ˅{(A : y) | y ≰ p, y ∈ L} . 
Theorem (2.2) A ≤ 𝐴𝐹𝑀 for any A ∈  M.  
Proof:- By (Theorem 2.1 [7]), we have, A ≤ (A : y), y ∈  F. Therefore, A ≤ 𝐴𝐹𝑀. 
Theorem (2.3) If A ∈ M, (𝐴𝐹𝑀)𝐹𝑀= 𝐴𝐹𝑀. 
Proof:- (By Theorem 2.2) 𝐴𝐹𝑀 ≤ (𝐴𝐹𝑀)𝐹𝑀. Let Z ∈ 𝑀∗ such that Z ≤  (𝐴𝐹𝑀)𝐹𝑀. Then sZ ≤ 𝐴𝐹𝑀, for some s ∈ 
F. Hence rsZ ≤ A, for some r ∈ F. This gives Z ≤ 𝐴𝐹𝑀 where rs ∈ F. Consequently   (𝐴𝐹𝑀)𝐹𝑀 ≤ 𝐴𝐹𝑀 and hence  
(𝐴𝐹𝑀)𝐹𝑀 = 𝐴𝐹𝑀. 
Theorem (2.4) Let A, B ∈ M. Then A ≤ B implies 𝐴𝐹𝑀 ≤ 𝐵𝐹𝑀. 
Proof:- A ≤  B implies (A : y) ≤ (B : y) , y ∈ F. So ˅ {(A : y), y ∈ F} ≤ ˅{(B : y), y ∈ F} and hence 𝐴𝐹𝑀 ≤ 𝐵𝐹𝑀. 
Theorem (2.5) Let F, G ∈ F(𝐿∗). Then (𝐴𝐹𝑀)𝐺𝑀 = (𝐴𝐺𝑀)𝐹𝑀. 
Proof:- Let X ∈ 𝑀∗ such that X ≤  (𝐴𝐹𝑀)𝐺𝑀. Then tX ≤ 𝐴𝐹𝑀, t ∈G and stX ≤ A, for some s ∈F. This shows that 
sX ≤ 𝐴𝐺𝑀, for some s ∈ F and hence X ≤ (𝐴𝐺𝑀)𝐹𝑀. Hence (𝐴𝐹𝑀)𝐺𝑀 ≤ (𝐴𝐺𝑀)𝐹𝑀. Similarly (𝐴𝐺𝑀)𝐹𝑀 ≤ 
(𝐴𝐹𝑀)𝐺𝑀 which shows that (𝐴𝐹𝑀)𝐺𝑀 = (𝐴𝐺𝑀)𝐹𝑀. 
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The following result is proved in [7] 
Theorem (2.6) For X ∈ 𝑀∗, X ≤  𝐴𝐹𝑀 if and only if yX ≤ A, for some y ∈ F. 
Theorem (2.7) If L is local, with unique maximal element m, then 𝐴𝑚 = A. 
Proof:-Since m is a maximal, it is prime and 𝐴𝑚 = ⋁ {(A ∶  x)}𝑥≰𝑚 . But (A : 1) = ˅{X ∈ M | 1. X ≤ A} = A and 
𝐴𝑚 =  ⋁ {(A ∶  x)}𝑥≰𝑚  = (A : 1) = A. 
Theorem (2.8) Let F ∈ F(𝐿∗) and A,B ∈ M. Then  𝐴𝐹𝑀 ˄  𝐵𝐹𝑀 = (𝐴 ˄ 𝐵)𝐹𝑀. 
Proof:- Let X ∈  𝑀∗ be such that X ≤  𝐴𝐹𝑀 ˄  𝐵𝐹𝑀. Then X ≤  𝐴𝐹𝑀 and X ≤   𝐵𝐹𝑀. Hence rX  ≤ A and sX ≤ B 
for some r,s ∈ F. This gives, (r ˄ s)X ≤  rX and (r ˄ s)X ≤ sX. So (r ˄ s)X ≤ rX ˄ sX ≤ (A ˄ B),where (r ˄ s) ∈ 
F. This shows that X ≤ (𝐴 ˄ 𝐵)𝐹𝑀 and  𝐴𝐹𝑀 ˄  𝐵𝐹𝑀 ≤  (𝐴 ˄ 𝐵)𝐹𝑀 . Conversely, let X ≤  (𝐴 ˄ 𝐵)𝐹𝑀. So rX ≤ (A 
˄ B), for some r ∈ F which gives rX ≤ A and sX ≤ B. Hence X ≤  𝐴𝐹𝑀, X ≤   𝐵𝐹𝑀 and hence X ≤  𝐴𝐹𝑀 ˄  𝐵𝐹𝑀. 
Therefore  (𝐴 ˄ 𝐵)𝐹𝑀 ≤  𝐴𝐹𝑀 ˄  𝐵𝐹𝑀 and  𝐴𝐹𝑀 ˄  𝐵𝐹𝑀 =  (𝐴 ˄ 𝐵)𝐹𝑀. 
Theorem (2.9) If A,B ∈ M, 𝐴𝐹𝑀 ˅ 𝐵𝐹𝑀 ≤ (𝐴 ˅ 𝐵)𝐹𝑀. 
Proof:- As A ≤  A ˅ B and B ≤ A ˅ B, we have 𝐴𝐹𝑀 ≤ (𝐴 ˅ 𝐵)𝐹𝑀 , 𝐵𝐹𝑀 ≤  (𝐴 ˅ 𝐵)𝐹𝑀, and hence 𝐴𝐹𝑀 ˅ 𝐵𝐹𝑀 ≤ 
(𝐴 ˅ 𝐵)𝐹𝑀. 
Theorem (2.10) If A, B ∈ M, ( 𝐴𝐹𝑀 ˅ 𝐵𝐹𝑀)𝐹𝑀 = (𝐴 ˅ 𝐵)𝐹𝑀 . 
Proof:- Let X ≤ (𝐴 ˅ 𝐵)𝐹𝑀, where X ∈  𝑀∗. Then rX ≤ (A ˅ B), for some r ∈ F. Therefore  rX ≤ (𝐴1 ˅ 𝐵1), for 
some 𝐴1 ≤  A, 𝐵1 ≤  B, where 𝐴1, 𝐵1 ∈  𝑀∗, but 𝐴1 ≤  A and 1. 𝐴1 ≤  A, 1 ∈ F implies 𝐴1 ≤  𝐴𝐹𝑀. Similarly 𝐵1 ≤ 
𝐵𝐹𝑀. So rX ≤  𝐴𝐹𝑀 ˅ 𝐵𝐹𝑀 implies X ≤ ( 𝐴𝐹𝑀 ˅ 𝐵𝐹𝑀)𝐹𝑀 and (𝐴 ˅ 𝐵)𝐹𝑀 ≤ ( 𝐴𝐹𝑀 ˅ 𝐵𝐹𝑀)𝐹𝑀. Conversely, 𝐴𝐹𝑀 
≤(𝐴 ˅ 𝐵)𝐹𝑀 and 𝐵𝐹𝑀 ≤ (𝐴 ˅ 𝐵)𝐹𝑀 implies (𝐴𝐹𝑀 ˅𝐵𝐹𝑀) ≤(𝐴 ˅ 𝐵)𝐹𝑀  and ( 𝐴𝐹𝑀 ˅ 𝐵𝐹𝑀)𝐹𝑀 ≤ [(𝐴 ˅ 𝐵)𝐹𝑀]𝐹𝑀 = 
(𝐴 ˅ 𝐵)𝐹𝑀. Hence( 𝐴𝐹𝑀 ˅ 𝐵𝐹𝑀)𝐹𝑀= (𝐴 ˅ 𝐵)𝐹𝑀. 
Theorem (2.11) If F ⊆ G are filters and A ∈  M then 𝐴𝐹𝑀  ≤  𝐴𝐺𝑀. 
Proof:- Let X ≤  𝐴𝐹𝑀. Then rX ≤ A, for some r ∈  F ⊆ G. Hence X ≤  𝐴𝐺𝑀  and we have 𝐴𝐹𝑀  ≤ 𝐴𝐺𝑀. 
Theorem (2.12) If A ∈  M, where A = 𝑎𝐼𝑀, a ∈  F then (𝑎𝑛𝐼𝑀)𝐹𝑀 = 𝐴𝐹𝑀  = 𝐼𝑀. 
Proof:- We have 𝑎𝑛 ≤  a, for all n ∈  Z+. So 𝑎𝑛𝐼𝑀 ≤   𝑎𝐼𝑀 and (𝑎𝑛𝐼𝑀)𝐹𝑀 ≤  (𝑎𝐼𝑀)𝐹𝑀= 𝐴𝐹𝑀. Let X ≤ 𝐴𝐹𝑀  =  
(𝑎𝑛𝐼𝑀)𝐹𝑀. Hence rX ≤ A = 𝑎𝐼𝑀 for some r ∈  F. Then 𝑎𝑛−1 rX ≤  𝑎𝑛𝐼𝑀 which implies X ≤  (𝑎𝑛𝐼𝑀)𝐹𝑀. 
Therefore  (𝑎𝑛𝐼𝑀)𝐹𝑀 = 𝐴𝐹𝑀. We have (A : a) = ˅{X ∈  𝑀∗| aX ≤ A, a ∈  F} = ˅{X ∈  𝑀∗| aX ≤   𝑎𝐼𝑀 } = ˅{X ∈  
𝑀∗| X ≤ 𝐼𝑀} = 𝐼𝑀≤ 𝐴𝐹𝑀. 
Theorem (2.13) If p is a prime elements of L, where L is local with unique maximal element m, such that p ≤ m 
then 𝐴𝑚 ≤ 𝐴𝑝. 
Proof:- 𝐴𝑚 = ˅{x𝐼𝑀 | x ∈ 𝐿∗, yx𝐼𝑀 ≤ A, y ≰ m}, m being maximal is prime and p ≤ m. Let x𝐼𝑀 ≤ 𝐴𝑚 , x ∈ 𝐿∗, 
yx𝐼𝑀 ≤ A, y ≰ m . Hence x𝐼𝑀 ≤ 𝐴𝑝 and  𝐴𝑚 ≤  𝐴𝑝 
Theorem (2.14) Let p be minimal prime over a and m be a prime element in L. Then p ≤ m if and only if  𝐴𝑚 ≤ 
𝐴𝑝 where A = a𝐼𝑀 ∈  𝑀∗. 
Proof:- If p ≤  m then  𝐴𝑚 ≤ 𝐴𝑝. Let Am ≤ 𝐴𝑝. Hence ˅{x𝐼𝑀 | x ∈ 𝐿∗, yx𝐼𝑀 ≤ A, y ≰  m} ≤  ˅ {x𝐼𝑀 | x ∈ 
𝐿∗,yx𝐼𝑀 ≤ A, y ≰ p}. If x𝐼𝑀 ≤ 𝐴𝑚 then yx𝐼𝑀 ≤ A and y ≰ m, for some y ∈ L which shows that y ≰ p. In 
particular for any y ≰ m, yA ≤ A, A ∈ 𝑀∗ implies y ≰ p which shows that p ≤ m. 
Theorem (2.15) If p and m are prime elements of L, such that A ≤  p𝐼𝑀 ≤  m𝐼𝑀 then 𝐴𝑚 ≤ 𝐴𝑝 ≤ p𝐼𝑀. 
Proof:- We have, 𝐴𝑝 = ˅{x𝐼𝑀 | x ∈ 𝐿∗, yx𝐼𝑀 ≤ A, y ≰  p}. Now p𝐼𝑀 ≤  m𝐼𝑀 implies p ≤ m and 𝐴𝑚 ≤ 𝐴𝑝. Also A 
= 𝑎𝐼𝑀 implies 1.a𝐼𝑀 ≤ A, 1 ≰ p. Hence a𝐼𝑀 = A ≤ 𝐴𝑝. Let x𝐼𝑀 ≤  𝐴𝑝. Then yx𝐼𝑀 ≤ A, y ≰ p. But yx𝐼𝑀 ≤ p𝐼𝑀, 
implies yx ≤ p where y ≰  p and p is prime. Hence x ≤  p so that x𝐼𝑀 ≤ p𝐼𝑀. Thus 𝐴𝑝 ≤ p𝐼𝑀. 
Theorem (2.16) If F and G are filters in F(𝐿∗) then 𝐴𝐹𝑀 ˄ 𝐺𝐹𝑀 = 𝐴(𝐹∩𝐺)𝑀. 
Proof:- Since F ⊆ F ⋂G, 𝐴𝐹𝑀 ≤  𝐴(𝐹∩𝐺)𝑀. Let X ∈ 𝑀∗  such that X ≤  𝐴(𝐹∩𝐺)𝑀.Thus rX ≤ A, for some r ∈ F 
⋂G. Hence X ≤ 𝐴𝐹𝑀, X ≤  𝐴𝐺𝑀 and X ≤  𝐴𝐹𝑀 ˄ 𝐴𝐺𝑀, so 𝐴(𝐹∩𝐺)𝑀 ≤  𝐴𝐹𝑀 ˄ 𝐴𝐺𝑀. Conversely, let X be a 
compact element of 𝑀∗ such that X ≤ 𝐴𝐹𝑀 ˄ 𝐴𝐺𝑀. Then X ≤ 𝐴𝐹𝑀, X ≤  𝐴𝐺𝑀, rX ≤ A, sX ≤ A, for some r, s ∈ F. 
Therefore (r ≤ s)X = (rX) ≤ (sX) ≤ A, where r ≤ s ∈ F. This shows that X ≤   𝐴(𝐹∩𝐺)𝑀 and 𝐴𝐹𝑀˄ 𝐴𝐺𝑀 ≤  
𝐴(𝐹∩𝐺)𝑀. Thus 𝐴𝐹𝑀 ˄ 𝐴𝐺𝑀 =  𝐴(𝐹∩𝐺)𝑀. 
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Theorem (2.17) Let p, q be prime elements of L such that (p ˄ q) is prime. Then 𝐴𝑝˅ 𝐴𝑞 ≤ 𝐴(𝑝˄𝑞). 
Proof:- Let X ≤ 𝐴𝑝, X = x𝐼𝑀, x ∈ 𝐿∗ .Then yx𝐼𝑀 ≤ A, for some y ≰ p and hence x𝐼𝑀 ≤ 𝐴(𝑝˄𝑞). This implies that 
𝐴𝑝 ≤ 𝐴(𝑝˄𝑞). Similarly 𝐴𝑞 ≤ 𝐴(𝑝˄𝑞) and we have 𝐴𝑝 ˅  𝐴𝑞 ≤ 𝐴(𝑝˄𝑞). 
Theorem (2.18) [�(A ∶  𝐼𝑀)]𝑝 =  �(A ∶  𝐼𝑀)𝑝 
Proof:- Let x ∈ 𝐿∗ such that x ≤   �(A ∶  𝐼𝑀)𝑝 . Then 𝑥𝑛 ≤   (A ∶  𝐼𝑀)𝑝 and 𝑥𝑛t ≤ (A : 𝐼𝑀) for some n  ∈Z+, t ≰ 
p. This implies 𝑥𝑛𝑡𝑛 = (𝑥𝑡)𝑛 ≤ 𝑥𝑛t ≤ (A : 𝐼𝑀) i.e. xt ≤  �(A ∶  𝐼𝑀), t ≰ p and we have x ≤  [�(A ∶  𝐼𝑀)]𝑝. 
Conversely, let  x ∈ 𝐿∗ , x ≤  �(A ∶  𝐼𝑀)𝑝. Then xt ≤ �(A ∶  𝐼𝑀), for some t ≰  p. So 𝑥𝑛𝑡𝑛 = (𝑥𝑡)𝑛  ≤  (A : 𝐼𝑀). 
Hence 𝑥𝑛𝑡𝑛 ≤ A : 𝐼𝑀, 𝑡𝑛≰ p and x ≤  �(A ∶  𝐼𝑀)𝑝 . Therefore, [�(A ∶  𝐼𝑀)]𝑝 =�(A ∶  𝐼𝑀)𝑝. 
Theorem (2.19) If A is a radical element i.e. (A : 𝐼𝑀) =�(A ∶  𝐼𝑀) then, (A ∶  𝐼𝑀)𝑝 is a radical element. 
Proof:- (A ∶  𝐼𝑀)𝑝 =  [�(A ∶  𝐼𝑀)]𝑝  =�(A ∶  𝐼𝑀)𝑝. Hence (A ∶  𝐼𝑀)𝑝 is a radical element. 
Theorem (2.20) If p is a prime element of L then (𝑝𝐼𝑀)𝑝 = p𝐼𝑀. 
Proof:- Let x𝐼𝑀 ≤  (𝑝𝐼𝑀)𝑝, x ∈ 𝐿∗ such that yx𝐼𝑀 ≤ p𝐼𝑀, y ≰ p. Therefore yx ≤ p, y ≰ p implies x ≤ p and x𝐼𝑀≤ 
p𝐼𝑀. So  (𝑝𝐼𝑀)𝑝 ≤ (p𝐼𝑀). Conversely, let X ∈ 𝑀∗ and X = x𝐼𝑀 ≤ p𝐼𝑀, where x ∈ 𝐿∗. But 1.x𝐼𝑀 ≤ p𝐼𝑀 , 1 ≰ p 
implies x𝐼𝑀 ≤  (𝑝𝐼𝑀)𝑝. Therefore, (p𝐼𝑀) ≤  (𝑝𝐼𝑀)𝑝 and  (𝑝𝐼𝑀)𝑝 = p𝐼𝑀. 
Theorem (2.21) (𝐼𝑀)𝐹𝑀 = 𝐼𝑀. 
Proof:- (𝐼𝑀)𝐹𝑀 = ˅{X ∈ 𝑀∗ | sX ≤ 𝐼𝑀 , for any s ∈ F} = 𝐼𝑀. 
Theorem (2.22) If A is compact in M, p is prime in L and m is a unique maximal element of a local lattice L 
then (𝐴𝑚)𝑝 = 𝐴𝑝. 
Proof:- Obviously A ≤ 𝐴𝑚 , since 1.A ≤ A, 1 ≰ m. This implies 𝐴𝑝 ≤ (𝐴𝑚)𝑝. Let Z = z𝐼𝑀 ≤ (𝐴𝑚)𝑝, z ∈ 𝐿∗. 
Then yz𝐼𝑀 ≤ 𝐴𝑚; y ≰ p. This implies xyz𝐼𝑀 ≤ A, for some x ≰ m. But p ≤ m implies x ≰ p and hence xy ≰ p. 
Thus xyz𝐼𝑀 ≤ A, xy ≰ p implies z𝐼𝑀 ≤ Ap. Hence (𝐴𝑚)𝑝 ≤  𝐴𝑝 and we have (𝐴𝑚)𝑝 =𝐴𝑝.  
 Theorem (2.23) Let G be a filter, p ∈ L be prime such that G ⊆𝐹𝑝, then 𝑉𝑝 = (𝑉𝐺𝑀)𝑝.  
Proof:- We have  𝑉𝐺𝑀= ˅{X ∈ 𝑀∗ | sX ≤ V, s ∈ G}, 𝑉𝑝 = ˅{x𝐼𝑀 | x ∈ 𝐿∗, yx𝐼𝑀 ≤ V, y ≰ p} and 𝐹𝑝 = {x ∈ 𝐿∗, x 
≰  p}. Since 1V ≤ V, 1 ∈ G, we have V ≤ 𝑉𝐺𝑀  and 𝑉𝑝 ≤ (𝑉𝐺𝑀)𝑝. Let xIM ≤  (𝑉𝐺𝑀)𝑝, x ∈ 𝐿∗. Then yx𝐼𝑀 ≤ 𝑉𝐺𝑀 , 
for some y ≤ p, and hence s(yx𝐼𝑀) ≤ V , for some s ∈ G . This shows that s ∈ 𝐹𝑝, s ≰ p, y ≰ p and so sy ≰ p. 
Thus syx𝐼𝑀 ≤ V implies x𝐼𝑀 ≤ 𝑉𝑝 and (𝑉𝐺𝑀)𝑝 ≤ 𝑉𝑝. Therefore 𝑉𝑝 = (𝑉𝐺𝑀)𝑝. 
Theorem (2.24) Let a multiplicative lattice L be local and m be a maximal element of L and p prime element of 
L such that p ≤ m. Then  (𝑝𝐼𝑀)𝑚 = p𝐼𝑀. 
Proof:- (𝑝𝐼𝑀)𝑚 = ˅{x𝐼𝑀 |x ∈ 𝐿∗, yx𝐼𝑀 ≤  p𝐼𝑀, y ≤ m}. We have yp𝐼𝑀 ≤ p𝐼𝑀, for y ≰ m and hence p𝐼𝑀 ≤ 
(𝑝𝐼𝑀)𝑚. Conversely, let x𝐼𝑀 ≤ (𝑝𝐼𝑀)𝑚, x ∈ 𝐿∗. Thus yx𝐼𝑀 ≤ p𝐼𝑀, for some y ≰m so that y ≰ p, as p ≤ m. This 
gives yx ≤ p, but p is prime implies x ≤ p. Hence x𝐼𝑀 ≤ p𝐼𝑀 and we have (𝑝𝐼𝑀)𝑀 = p𝐼𝑀. 
Theorem (2.25) If A = a𝐼𝑀 ∈ 𝑀∗ then (𝑎𝐼𝑀)𝐹𝑀 = 𝐼𝑀 if and only if a ∈ F. 
Proof:- Assume that, (𝑎𝐼𝑀)𝐹𝑀 = 𝐼𝑀. We have  (𝑎𝐼𝑀)𝐹𝑀 = ˅{X ∈ 𝑀∗ | sX ≤ a𝐼𝑀, for some s ∈ F} = 𝐼𝑀 = ˅{(A : 
x) | x ∈ F}. (Theorem 2.3 [7]). Then 𝐼𝑀 = {𝑋1 ˅ 𝑋2 ˅... ˅ 𝑋𝑛 | 𝑠𝑖𝑋𝑖 ≤ a𝐼𝑀, 𝑠𝑖 ∈ F} or 𝐼𝑀 = {(A : 𝑥1)˅(A : 𝑥2)˅ 
...˅(A : 𝑥𝑛)}, since 𝐼𝑀 is compact. But {(A : 𝑥1)˅ (A : 𝑥2)˅ ... ˅(A : 𝑥𝑛)} ≤ A : (𝑥1𝑥2…𝑥𝑛) [7] implies 𝐼𝑀 ≤ A :   
𝑥1𝑥2… 𝑥𝑛). This implies (𝑥1𝑥2 … 𝑥𝑛) 𝐼𝑀 ≤ A where x = (𝑥1𝑥2... 𝑥𝑛) ∈  F, for some x ∈ F which shows that x ≤  
a; a ∈ F. Conversely, suppose a ∈ F. As a ∈ F, a𝐼𝑀 ≤  a𝐼𝑀, we have 𝐼𝑀 ≤  (𝑎𝐼𝑀)𝐹𝑀 and hence  (𝑎𝐼𝑀)𝐹𝑀 = 𝐼𝑀. 
Theorem (2.26) Let p be a prime element of L and A ∈ 𝑀∗ . Then 𝐴𝑝 = 𝐼𝑀 if and only if a ≰  p where A = a𝐼𝑀 
for some a ∈ L. 
Proof:- We have A = a𝐼𝑀 , a ∈ L. Assume that 𝐴𝑝 = 𝐼𝑀. 𝐴𝑝 = ˅{x𝐼𝑀 | x ∈ 𝐿∗, yx𝐼𝑀 ≤ A, y≰ p} = 𝐼𝑀. Now 𝐼𝑀 ≤  
(𝑎𝐼𝑀)𝑝 implies y𝐼𝑀 ≤  a𝐼𝑀, for some y≰  p. But y ≤  a gives a ≰ p. Conversely, let a≰ p. As 1 . a𝐼𝑀≤ a𝐼𝑀, a ≰ p 
we have 𝐼𝑀 ≤ 𝐴𝑝 and hence 𝐴𝑝 = 𝐼𝑀. 
Theorem (2.27) For V ∈ M, 𝑉𝐹𝑀  ≠ 𝐼𝑀 is a ∗𝑉𝑀- element, where ∗𝑉𝑀  = {𝑉𝐹𝑀  | F ∈ F(𝐿∗), F ⋂ [0, (V : 𝐼𝑀)] = ∅}. 
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Proof:- Suppose 𝑉𝐹𝑀  ≠ 𝐼𝑀. But 𝑉𝐹𝑀  = ˅{X ∈ 𝑀∗  | sX ≤ V; for some s ∈ F} ≠ 𝐼𝑀 implies s𝐼𝑀 ≰ V for any s ∈ F. 
As (V : 𝐼𝑀) 𝐼𝑀 ≤ V implies (V : 𝐼𝑀) ∉ F, we have F ⋂ [0, (V : 𝐼𝑀)] = ∅  . Hence 𝑉𝐹𝑀  ≠ 𝐼𝑀 is a ∗𝑉 - element. 
Theorem (2.28) If p is a prime element of L and A ∈ M then A ≤  p𝐼𝑀 if and only if 𝐴𝑝 ≤  p𝐼𝑀. 
Proof:- Let 𝐴𝑝 ≤ p𝐼𝑀. Let X = x𝐼𝑀 ≤ A, x ∈ 𝐿∗. Then yx𝐼𝑀  ≤  A, y ≤ p. Therefore x𝐼𝑀 ≤ 𝐴𝑝 ≤ p𝐼𝑀 and hence A 
v p𝐼𝑀. Conversely, let A ≤ p𝐼𝑀. Let x ∈ 𝐿∗, such that x𝐼𝑀 ≤ 𝐴𝑝. Then yx𝐼𝑀 ≤  A, y ≤ p. Thus yx𝐼𝑀 ≤ A ≤ p𝐼𝑀. 
Therefore yx ≤  p where y ≤  p. Hence x ≤  p and 𝐴𝑝 ≤ p𝐼𝑀. 
Theorem (2.29) If p is prime element of L then A ≤  p𝐼𝑀 if and only if 𝐴𝑝 ≠ 𝐼𝑀. 
Proof:- Assume that 𝐴𝑝 ≠ 𝐼𝑀, we prove that A ≤ p𝐼𝑀. Suppose that A≰  p𝐼𝑀. Then there exists X ∈ 𝑀∗ such that 
X = x𝐼𝑀 ≤   A but X ≰ p𝐼𝑀 i.e.x𝐼𝑀 ≤ p𝐼𝑀 and hence x ≰ p. This implies X = x𝐼𝑀 = 1.x𝐼𝑀 ≤  A, x ≰  p. So 𝐼𝑀 = 
𝐴𝑝 , a contradiction and hence A ≤  p𝐼𝑀. Conversely suppose A ≤  p𝐼𝑀 and Ap = 𝐼𝑀. Since 𝐼𝑀 is compact , 𝐴𝑝 = 
𝐼𝑀 = [f(A : 𝑥1) ˅ (A : 𝑥2) ˅… ˅ (A : 𝑥𝑛)}, 𝑥𝑖 ≰ p; i = 1, 2, 3…n] ≤ (A : 𝑥1𝑥2 … 𝑥𝑛). As p is prime , 𝑥1𝑥2 … 𝑥𝑛 ≰ 
p. (𝑥1 ≰ p, 𝑥2 ≰ p… 𝑥𝑛 ≰ p) and 1.( 𝑥1𝑥2 … 𝑥𝑛) 𝐼𝑀 ≤  A ≤  p𝐼𝑀 and hence 𝑥1, 𝑥2… , 𝑥𝑛 ≤  p....... a contradiction. 
Hence 𝐴𝑝 ≠ 𝐼𝑀. 
Theorem (2.30) Let p be a prime element of L then p is minimal prime over (A : 𝐼𝑀) if p = (A ∶  𝐼𝑀)𝑝. Converse 
holds if A : 𝐼𝑀 is a radical element. 
Proof:- Suppose p = (A ∶  𝐼𝑀)𝑝. Let x ≤  p = (A ∶  𝐼𝑀)𝑝. Then there exist y ∈ 𝐿∗  such that yx ≤ (A : 𝐼𝑀), y ≰ p. 
Hence p is minimal prime over (A : 𝐼𝑀) by Theorem 3.3 of [8]. Conversely suppose p is a minimal 
prime over (A : 𝐼𝑀). We have (A : 𝐼𝑀) ≤  (A ∶  𝐼𝑀)𝑝 and (A : 𝐼𝑀) ≤  p.  Let x ∈ 𝐿∗ such that x ≤ (A ∶  𝐼𝑀)𝑝 = ˅{x 
∈ 𝐿∗ | xy ≤  (A : 𝐼𝑀); y ≰ p}. Then xt ≤  (A : 𝐼𝑀),  t ≰  p. Hence xt ≤  p, t ≰ p  implies x ≤  p. This shows that 
(A ∶  𝐼𝑀)𝑝 ≤ p. Let x ≤ p, then (Theorem 3.3 of [8]) there exist y ∈ 𝐿∗, y ≰ p such that  𝑥𝑛y ≤ (A : 𝐼𝑀), so  𝑥𝑛≤ 
(A ∶  𝐼𝑀)𝑝. This implies that x ≤  �(A ∶  𝐼𝑀)𝑝  =  [�(A ∶  𝐼𝑀)]𝑝 =  �(A ∶  𝐼𝑀)𝑝. (By Theorems 2.18, 2.19). Thus 
p ≤ (A ∶  𝐼𝑀)𝑝 and (A ∶  𝐼𝑀)𝑝 = p.  
 

 3. SIGMA ELEMENTS 
 

An element A ∈ M is called 𝜎-element if for any x ∈ 𝐿∗, x𝐼𝑀 ≤ A implies A ˅ (0𝑀 : x) = 𝐼𝑀. 
We write, 𝜎𝑀 = {A ∈ M | A is a 𝜎 - element}.  
 
Theorem (3.1) Let M be a distributive multiplication Lattice module over a multiplicative lattice L and let A, B 
∈  𝜎𝑀. Then A˄B ∈ 𝜎𝑀  and ab𝐼𝑀 ∈  𝜎𝑀, where A = a𝐼𝑀 ,B = b𝐼𝑀. 
Proof:- i) Let A, B be 𝜎𝑀 −elements and let x ∈ 𝐿∗ be such that x𝐼𝑀 ≤ A ˄ B so x𝐼𝑀 ≤ A and x𝐼𝑀 ≤ B. Then A 
˅(0𝑀 : x) = 𝐼𝑀 and B ˅(0𝑀 : x) = 𝐼𝑀 .But (A˄B) ˅( 0𝑀 : x)= [A˅ (0𝑀 : x)] ˄ [B ˅(0𝑀 : x)] = 𝐼𝑀 ˄ 𝐼𝑀= 𝐼𝑀. 
Hence A ˄ B is 𝜎𝑀-element of M. 
 ii) Let x ∈ 𝐿∗  be such that x𝐼𝑀 ≤ ab𝐼𝑀. Then x ≤ ab, so x ≤ a, x ≤ b and hence x𝐼𝑀 ≤ a𝐼𝑀 and x𝐼𝑀 ≤ b𝐼𝑀.As a𝐼𝑀 
and b𝐼𝑀 are 𝜎𝑀-elements, a𝐼𝑀 ˅ (0𝑀 : x) = 𝐼𝑀 and b𝐼𝑀 ˅ (0𝑀 : x) = 𝐼𝑀. Since M is a multiplication lattice 
module and (0𝑀 : x) ∈ M there exists d ∈ L such that (0𝑀 : x) = d𝐼𝑀. We have, a𝐼𝑀 ˅ d𝐼𝑀 = 𝐼𝑀 and b𝐼𝑀 ˅ d𝐼𝑀 = 
𝐼𝑀. This gives, (a ˅ d) 𝐼𝑀 = 𝐼𝑀 and (b ˅ d) 𝐼𝑀 = 𝐼𝑀. But (a ˅ d) = 1 and (b ˅ d) = 1 implies ab ˅ d = 1 (By 
Theorem 2.14 of [4]).So ab𝐼𝑀˅ d𝐼𝑀 = ab𝐼𝑀˅(0𝑀 : x) = 𝐼𝑀. Hence ab𝐼𝑀 is 𝜎 -element. 
Theorem (3.2) Let A,B ∈ 𝜎𝑀. Then (A ˅ B) ∈ 𝜎𝑀. 
Proof:- Let x ∈ 𝐿∗ be such that x𝐼𝑀 ≤ (A ˅ B).Since M be a multiplication Lattice module, A = a𝐼𝑀,B = b𝐼𝑀; a; 
b ∈ L. Then (A ˅ B) = (a ˅ b) 𝐼𝑀 and x𝐼𝑀 ≤ (a ˅ b) 𝐼𝑀, so x ˅ (a ˅ b).Since x ∈ 𝐿∗ and L is compactly generated 
there exist compact elements y, z ∈ L such that y ≤ a, z ≤ b, x ≤ y ˅ z. As A, B ∈ 𝜎𝑀 , y𝐼𝑀 ≤ A, z𝐼𝑀 ≤ B, we 
have, A ˅ (0𝑀 : y) = 𝐼𝑀, B ˅ (0𝑀 : z) = 𝐼𝑀. Then (A ˅ B) ˅ [(0𝑀 : y) ˄ (0𝑀 : z)] = (A ˅ B) ˅ [(0𝑀 : y ˅ z)] [5]. 
Since M is distributive, (A ˅ B) ˅ [(0𝑀 : y) ˄ (0𝑀 : z)] = [(A ˅ B) ˅ ( 0𝑀 : y)] ˄[(A ˅ B) ˅ ( 0𝑀 : z)] = 𝐼𝑀. 
Hence (A ˅ B) ˅ [( 0𝑀 : y ˅ z)] = 𝐼𝑀. But x ˅ (y ˅ z) gives, [0𝑀 : (y ˅ z)] ˅ (0𝑀 : x). Hence [0𝑀 : (y ˅ z)] ˅ (0𝑀 
: x) where x ∈ 𝐿∗, x𝐼𝑀 ˅ (A ˅ B). Hence (A ˅ B) ∈ 𝜎𝑀.  
Theorem (3.3) If 𝐴𝑖 ∈ 𝜎𝑀  then  ⋀ 𝐴𝑛

𝑖=1  ∈ 𝜎𝑀. 
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Proof:-Let x ∈ 𝐿∗ be such that x𝐼𝑀 ≤  ⋀ (𝐴𝑖)𝑖∈∆ .Then x𝐼𝑀 ≤ 𝐴𝑖 and 𝐴𝑖˅ (0𝑀 : x) = 𝐼𝑀. Hence (⋀ (𝐴𝑖)𝑖 ) ˅ (0𝑀 : x) 
= [𝐴1˅ (0𝑀 : x)] ˄ [𝐴2 ˅ (0𝑀 : x)] ˄ … ˄ [𝐴𝑛 ˅ (0𝑀 : x)] = 𝐼𝑀 ˄ 𝐼𝑀 ˄ ::: ˄ 𝐼𝑀 = 𝐼𝑀. 
Theorem (3.4) If 𝐴𝛼 ∈ 𝜎𝑀 then ⋁ 𝐴𝛼𝛼  ∈ 𝜎𝑀. 
Proof:- Let x ∈ 𝐿∗ be such that x𝐼𝑀 ≤ ⋁ (𝐴𝛼𝛼 ). As x𝐼𝑀 is compact, x𝐼𝑀 ≤ 𝐴1 ˅ 𝐴2 ˅ … ˅𝐴𝑛. Since M is 
compactly generated each 𝐴𝑖 is the join of compact elements. Hence x𝐼𝑀 ≤ 𝑌1 ˅ 𝑌2˅ … ˅ 𝑌𝑛, for some 𝑌𝑖 ∈ 𝑀∗ 
such that 𝑌𝑖 ≤ 𝐴𝑖, i = 1, 2, … n. As 𝑌𝑖 ∈ 𝑀∗ then there exist 𝑦𝑖 ∈ 𝐿∗ such that 𝑌𝑖 = 𝑦𝑖𝐼𝑀, 1 ≤ i ≤ n, 𝑦𝑖𝐼𝑀 ≤ 𝐴𝑖. As 
each 𝐴𝑖 is 𝜎 - element, 𝑦𝑖 ∈ 𝐿∗, we have , 𝐴𝑖 ˅ (0𝑀 : 𝑦𝑖) = 𝐼𝑀,  i = 1,2,…, n, but A = ⋁ 𝐴𝛼𝛼 implies A ˅(0𝑀 : 𝑦𝑖) 
= 𝐼𝑀. Hence A ˅ [(0𝑀 : 𝑦1) ˄ (0𝑀 : 𝑦2) ˄ :::  ˄ (0𝑀 : 𝑦𝑛)] = 𝐼𝑀. So A˅ [0𝑀 : (𝑦1 ˅ 𝑦2 ˅… ˅ 𝑦𝑛)] = 𝐼𝑀. 
(By (vi) of [5] ). If y = (𝑦1 ˅ 𝑦2 ˅ … ˅ 𝑦𝑛), then A ˅ (0𝑀 : y) = 𝐼𝑀. We have, x𝐼𝑀 ≤ 𝑦1𝐼𝑀 ˅ 𝑦2𝐼𝑀 ˅ … ˅ 𝑦𝑛𝐼𝑀 = 
(𝑦1 ˅ 𝑦2 ˅ … ˅ 𝑦𝑛) 𝐼𝑀. This gives x ≤ (𝑦1 ˅ 𝑦2 ˅ … ˅  𝑦𝑛) = y ∈ 𝐿∗. So 0𝑀: y ≤ 0𝑀 : x, x ∈ 𝐿∗ and A ˅ (0𝑀 : x) 
= 𝐼𝑀, where x ∈ 𝐿∗, x𝐼𝑀 ≤ ⋁ 𝐴𝛼𝛼  = A. Therefore, A = ⋁ 𝐴𝛼𝛼  is a 𝜎𝑀- element of M. 
Theorem (3.5) 0𝑀 and 𝐼𝑀 are 𝜎𝑀- elements of M. 
Proof:- Let x ∈ 𝐿∗ . Then obviously x𝐼𝑀 ≤ 𝐼𝑀 and 𝐼𝑀 ˅ (0𝑀 : x) =𝐼𝑀. So 𝐼𝑀 is 𝜎𝑀- elements of M. If x ∈ 𝐿∗,then 
obviously x𝐼𝑀 ≤ 0𝑀 gives x = 0 as M is torsion free, 0𝑀 ˅ (0𝑀 : 0) = 𝐼𝑀. Which shows that 0𝑀 is 𝜎𝑀- elements 
of M. 
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Abstract: Sweet potato (Ipomoea batatas L) is an important tuber crop worldwide. It is the second most economically important 

after Irish potato in Sub- Sahara Africa. In Kenya, it is an important food crop alongside maize. Sweet potato has gained popularity 

among many farmers in Kenya due to its ability to give satisfactory yields under adverse climatic and soil condition as well as 

under low or no use of external inputs. However, its yield potential of 20-50 t/ha of root dry weight is yet to be exploited by 

farmers due to abiotic and biotic constraints. A Participatory rural appraisal and survey was carried out in central, eastern and 

western Kenya in August to October 2012 in order to understand and validate problematic weeds of sweet potatoes, methods and 

costs of control, with the aim of conducting research. Results indicated that hand weeding using hoes was the most popular method 

farmers used to control weeds. And that most farmers across the counties spent between Ksh. 2,000-2,999 to control them. 

 

   Index Terms: Sweet potato, Technologies, Weed management, Spacing 

 

I. INTRODUCTION 

weet potato (Ipomoea batatas L) is a warm season tropical tuber crop that adapts to diverse climatic conditions. It is ranked 

fifth economically after rice, wheat, maize, and cassava; sixth in dry matter production; seventh in energy production and ninth 

in protein production in the world, and is the second most economically important tuber after Irish potato in Sub - Saharan Africa 

[4], [8],[18], [19]. It is the third greatest production level after cassava and yams and is widely grown by small scale farmers in 

Sub - Saharan Africa [7]. In Kenya, sweet potato is grown from sea level to 2200m above sea level with major production 

concentrated in about 80% of the land that is either arid or semi-arid. It is an important food crop alongside maize. Though grown 

by small-scale farmers for subsistence, its importance is rising as an attractive income generator [15], [5].Its ability to give 

satisfactory yields under adverse climatic and soil condition as well as under low or no use of external inputs has made it gain 

popularity among many farmers in Kenya [13], [15]. In addition, its flexibility in mixed farming systems and ability to take short 

period to mature thus offering household food security has made it an important livelihood strategy for small scale farmers [11]. 

Sweet potato can play a very important role in food security strategy for Kenya since it is drought resistant, is relatively a short 

term crop with flexible time of harvest allowing a high degree of flexibility in food security strategy. It also improves the yield of 

maize in a crop rotation compared to continuous maize production [20]. Research has shown that rotating sweet potato with maize 

improves farmers’ incomes through higher yields of maize as well as income from sweet potato [15]. The crop can be harvested in 

piece meal and stored, which makes it a suitable food security crop [2]. The storage roots are boiled and eaten or chipped, dried 

and milled into flour which is used to prepare snacks and baby weaning foods [9]. It is also dried and made into flour used to make 

porridge, or mixed with wheat flour and baked to produce bread. The flour is also used to make snacks and desserts such as pies, 

puddings, biscuits, cakes, chips, crisps, mandazis, and chapatis. In addition, fresh storage roots are sold in open markets to 

generate income and or canned for export markets. Sweet potato roots are also used as a raw material to produce starch and vines 

are used as livestock feed [1]. Consumption of yellow and orange fleshed sweet potato rich in pro-vitamin A help reduce vitamin A 

deficiency [6], [18].  

 

In Kenya about 59.2 thousand hectares of land is under sweet potato production annually which is only 4% of the land grown with 

sweet potato in East Africa. Its annual production of 9.53t/ha is relatively less than the world’s 14.1 tones/ ha. Improved 

production of the crop will make it a potential source of income and also food [15]. The yield potential of 20-50 t/ha of root dry 

weight in the tropics is yet to be exploited by farmers in sub Saharan Africa. This is attributed to biotic, abiotic and socio-

economic constraints such as poor agronomic varieties, pests, diseases and weeds [14]. Socio-economic constraints in sweet potato 

production include, poor post-harvest handling and storage facilities, lack of value addition skills, lack of clean seed, and poor 
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seed distribution system. Abiotic constraints affecting production of sweet potato include water stress, soil nutrient deficiencies 

and weed management [3], [12], [16]. Weeds compete with the crop for nutrients, water and sunlight cause losses as high as 50–

60% [17]. Their control is, therefore, necessary during the first 2 months when the crop growth is slow and weed competition is 

high [10]. A participatory rural appraisal and a survey was conducted in various counties to evaluate production constraints and 

farmers practices with the aim of conducting research to mitigate constraints to production. 

 

II. METHODOLOGY 

A Participatory rural appraisal and survey were carried out in central, eastern and western Kenya regions in August, September and 

October 2012. Districts were randomly selected with the assistance of the Agricultural officers in each region. Data was collected 

using questionnaires which were administered to randomly selected sweet potato farmers. A minimum of thirty questionnaires were 

administered to household heads found in homes of each district, giving a total of 345 in all regions. Focused group discussions 

were also held and structured questionnaires administered to participants. Data was collected on Socio-demographic characteristics 

of households (such as farm size, gender, age, marital status and education level), the farmer’s agronomic and crop husbandry 

practices such as variety and source of planting material, spacing used, planting method, weed control methods and cost of 

controlling weeds. Collected data was analyzed using SPSS software. 

Results and Discussion 

The survey was carried out in divisions of five counties, namely; Homabay, Kirinyaga, Machakos, Makueni and Murang’a. It 

covered 12 districts, 30 divisions, 42 locations and 101 sub-locations (Table 1). 

Table 1: Divisions in Counties surveyed 

 

County 

 

Division 

 

Frequency 

 

Percent 

Cumulative 

percent 

Murang’a Kiharu 33 9.6 9.6 

Murang’a Maragua 31 9.0 18.6 

Makueni Kaiti 30 8.7 27.3 

Makueni Kee 30 8.7 36 

Machakos Kivani 29 8.4 44.4 

Machakos Kangundo 32 9.3 53.7 

Kirinyaga Mwea 4 1.2 54.6 

Kirinyaga Ndia 29 8.4 62.4 

Homabay Asego 20 5.8 68.8 

Homabay Kabondo 11 3.2 72.3 

Homabay Ndhiwa 34 9.9 82.2 

Homabay Rangwe 62 18.0 100.2 

Total 12 30 42 101 

 

Farm Size 

Homabay County had significantly (p<0.05) the largest average farm size per family whereas Kirinyaga had the least. Small farm 

size in agriculturally higher potential areas can be attributed to high population density due to land subdivisions (Table 2). 

Although farm sizes under sweet potato farming ranged from 1-4 acres, some farmers had more than 10 acres of land while a few 

planted on 0.5acres of land 

Table 2: Farm size 

County Mean Farm sizes Minimum Maximum 

Homabay 4.06 1 20 

Kirinyaga 1.62 1 4 

Machakos 2.75 1 8 

Makueni 2.85 1 15 

Murang’a 2.24 1 12 
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Gender, age, marital status and education level of Farmers 

Most sweet potato growers were married (Table 3). Results also indicated that women, aged between 41-50 years were 

significantly (p<0.05) more, indicating that middle aged women are mostly involved in sweet potato production, as a means of 

providing food to the family. However, married farmers who had attained primary level education were significantly (p<0.05) 

more, though a few had attained tertiary education (Table 4). 

Table 3: Marital status 

County single married windowed Total 

Homabay 2 102 23 127 

Kirinyaga 3 29 0 32 

Machakos 1 46 13 60 

Makueni 2 51 8 61 

Murang’a 0 59 6 65 

Total 8 287 50 345 

 

Table 4: Education level 

County 

none primary secondary Tertiary 

Tota

l 

Homabay 6 85 34 2 127 

Kirinyaga 2 21 9 0 32 

Machakos 8 27 24 1 60 

Makueni 11 36 13 1 61 

Murang’a 10 37 16 2 65 

Total 37 206 96 6 345 

 

Family size and age groups 

The majority of farmers interviewed had 1-2 children, followed by 3-5 children whereas polygamous families had over 12 

children. However, most family members were aged 21-40 years followed by 0-10 years (Table 6). This age bracket comprises of 

young growing members and lactating mothers who are in high demand of sweet potatoes. 

Table 5: Family Size 

 House hold size (Number of persons) 

County 1-2 3 - 5 6-8  9-11 ≥ 12 

Homabay 78 35 8 2 4 

Kirinyaga 22 2 3 1 4 

Machakos 28 11 9 9 2 

Makueni 29 16 11 4 2 

Murang’a 39 9 9 4 4 

Total 196 73 40 20 16 

 

Table 6: Family’s age (years) 

 Age group (Years) 

County 0-

10 

11-

15 

16-

20 

21-

40 41-60 > 60 

Homabay 33 25 21 25 19 4 

Kirinyaga 7 0 3 7 6 9 
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Machakos 14 5 12 20 7 1 

Makueni 14 8 7 15 13 5 

Murang’a 9 12 7 26 4 7 

Total 77 50 50 93 49 26 

 

Sweet potato varieties 

 

22 varieties of sweet potatoes were grown in all counties, Vitaa being significantly (p<0.05) favoured more across counties. 

However names of landraces recorded grown across counties differed/ varied but farmers preferred released varieties more than 

the landraces (Table 7). 

 

Table7: Sweet potato varieties 

Genotype 
Homa- 

bay 

Kiriny- 

aga 

Macha- 

kos 

Maku-

eni  

Mura-

ng’a Total 

Vitaa 4 2 2 2 2 12 

Kabonde 4 2 2 2 0 10 

Amina 4 0 2 2 0 8 

Yellow 

fresh 

0 2 2 2 2 8 

White 0 2 2 2 2 8 

Kembu10 0 2 2 2 2 8 

Mwavuli 0 2 2 2 2 8 

Kiganda 0 2 2 2 2 8 

KARI 0 2 2 2 2 8 

Bungoma 4 2 0 0 2 8 

Blanketi 4 0 0 0 0 4 

Kalamb 

Nyerere 

4 0 0 0 0 4 

Kuny 

kibwonjo 

4 0 0 0 0 4 

Nilikuja 

Kuzaa 

4 0 0 0 0 4 

Nyakeya 4 0 0 0 0 4 

Nyasoda 4 0 0 0 0 4 

Nyatonge 4 0 0 0 0 4 

Odhieyo 4 0 0 0 0 4 

Mwei 

umwe 

0 0 2 2 0 4 

Mvita 0 0 2 2 0 4 

Maruko 0 2 0 0 2 4 

Kiluu 0 0 2 2 0 4 

Total 48 20 24 24 18 134 

 

Source of Planting Material 

 

Farmers (181) who recycled sweet potato planting material from their previous crop were significantly (p<0.05) more than those 

(125) who got from their neighbours and a few (19) who used certified seeds (Table 8). Whereas clean and certified seed fetch 

higher yields, most farmers did not understand the importance. Low yields in all counties could be attributed to use of recycled and 

infected planting material instead of certified seed. 

 

 

Table 8: Source of planting material 
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County 

 

Division own 

seed Neighbour 

Certified 

seed Others 

 

Tota

l 

Homabay Asego 13 5 1 0 19 

 Kabondo 6 3 2 1 12 

 Ndhiwa 10 18 2 4 34 

 Ragwe 46 12 2 2 62 

  75 38 7 7 127 

Kirinyaga Mwea 0 5 0 0 5 

 Ndia 8 21 0 0 29 

  8 26 0 0 34 

Machakos Kangundo 25 5 1 1 32 

 Kivani 17 9 2 1 29 

  42 14 3 2 61 

Makueni Kaiti 12 6 7 5 30 

 Kee 13 11 1 5 30 

  25 17 8 10 60 

Murang'a Kiharu 23 8 0 1 32 

 Maragua 8 22 0 0 31 

  31 30 0 1 63 

Total 181 125 19 20 345 

 

 

Method of planting sweet potatoes 

  

Ridges were the most popular method of planting sweet potatoes. The majority of farmers (329) used ridges as compared to 

planting on flat ground. Only a few farmers planted sweet potatoes on stools (Table 9). 

Table 9: Method of planting sweet potatoes 

County 

Flat 

ground Ridges 

Other= stools 

Homabay 1 110 1 

Kirinyaga 1 33 0 

Machakos 15 47 0 

Makueni 30 29 1 

Murang'a 6 57 0 

Total 51 276 2 

Cumulative Total 329 

 

Spacing of Sweet potato 

Interviews indicated that farmers intercropped sweet potatoes with other crops such as maize, cassava, cowpeas, bananas, 

sorghum, pigeon peas and beans, hence different planting spacings were used in all counties. However, spacings mostly preferred 

across counties were 60x60 cm and 75x30 cm followed by 75x60 cm (Table 10). 

Table10: Sweet potato spacing 

Spacing 

(cm) 

Homa- 

bay 

Kiriny- 

aga 

Macha

- kos 

Maku-

eni  

Mura-

ng’a Total 

100x10

0 

5 0 2 3 0 10 

120x60 0 6 0 0 5 11 

45x30 3 0 1 1 0 5 

60x30 0 0 6 1 1 8 

60x60 16 0 3 2 1 22 
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60x45 3 0 1 0 0 4 

75x30 7 1 6 3 5 22 

75x60 7 4 5 2 2 19 

Total 40 11 24 11 13 100 

 

Weeds Identified in sweet potatoes 

Fourteen different types of weeds were identified as major weeds in sweet potato farming across the counties. However, Bidens 

pilosa (Black jack) and Digitaria abbysinica (Couch grass) were major problematic sweet potato weeds in all counties (Table 11). 

Other dominant weeds included Amaranths spp and Oxygonum sinuatum (Double thorn). 

Table11: Weeds in Sweet potatoes 

Name 
Homa- 

bay 

Kiriny- 

aga 

Macha

- kos 

Maku-

eni  

Mura-

ng’a 

Commelina 

benghalensis 

3 4 1 0 1 

Oxygonum 

sinuatum 

1 1 7 19 4 

Cynodon 

dactilon 

2 1 0 8 5 

Bidens pilosa 80 5 25 26 10 

Rhynchelytrum 

repens 

2 0 0 1 0 

Striga 

hermonthica 

10 0 0 0 0 

Oxalis latifolia 0 4 0 0 0 

Mexican 

marigold 

4 0 5 2 1 

Galinsoga 

parviflora 

7 4 1 0 1 

Ageratum 

conyzoides 

2 0 1 0 0 

Euphorbia 

geniculata 

0 1 0 0 3 

Digitaria 

abbysinica 

17 0 6 23 1 

Boerhavia 

diffusa 

0 0 1 1 0 

Amaranths spp 11 1 5 0 0 

Total 139 21 52 80 32 

 

Weed control methods 

The majority of farmers in all counties surveyed controlled weeds manually by hand weed using hoes or machetes. Hand pulling 

and chemical control were hardly used (Table 12). 

Table 12: Weed control method 

County 

Hoe 

weeding 

Machete 

weeding 

Hand 

pullin

g 

Chemical 

spray Total 

Homabay 106 0 1 0 107 

Kirinyaga 22 11 0 0 33 

Machakos 53 2 0 0 55 

Makueni 45 5 0 1 51 

Murang’a 44 15 0 0 59 
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Total 270 33 1 1 305 

 

Cost of weed control 

Weed management is critical, costly and a major constraint to successful sweet potato production. Most farmers in the study spent 

between Ksh. 2000-5000 to control weeds in sweet potatoes though some used family labour which was hard to cost (Table 13). 

Table13: Cost of weed control 

Cost 

(Ksh.) 

Homa- 

bay 

Kiriny- 

aga 

Macha

- kos 

Maku-

eni  

Mura-

ng’a Total 

Family 

labour 

0 0 10 11 3 24 

1-

1000 

1 7 0 7 13 28 

1001-

1999 

15 13 13 18 23 82 

2000-

2999 

53 11 18 7 19 108 

3000-

4999 

31 3 13 11 5 63 

>5000 3 0 2 1 0 6 

Total 103 34 56 55 63 311 

 

III. CONCLUSION 

Weeds reduce sweet potato yield and quality by as high as 50–60%. Integrated weed management (IWM) approach such as 

mechanical, cultural, mulching and use of herbicides is needed to effectively control weeds during early stages of growth when the 

growth of the crop is low and weed competition high, in order to enhance production. It is difficult to control Digitaria abbysinica 

(Couch grass) by manual weeding or ploughing using hoes or machetes. Use of glyphosate herbicide 2-4 weeks before planting is 

effective. 
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    Abstract- It a truism that the strategies of the defense and intelligence communities and the commitment of the present 

administration in Nigeria to rout out the Boko Haram elements in the Northeastern region, have not halted the violent activities of the 

sect which have now remained frequent, particularly the perennial bombings of soft targets. This paper basically addresses the task of 

combating violent conflicts and terrorism in Nigeria from four dimensions, namely; the security institution and international 

dimension, the socio-economic dimension, the governance and democratization dimension and the rule of law and human 

development dimension. 

   Index Terms- Insurgency, Conflict, Terrorism, Measures, Dimensions 

I.        INTRODUCTION 

Conflict is an attendant feature of human interaction and cannot be eliminated; however, its proper management and 

transformation are essential for peace and progress in human society (Sawyer, 2003). There is an emerging consensus in the 

scholarly community that local non-state actors can and often do play a critical role in confronting the efforts of armed groups within 

their communities. Many kinds of non-governmental entities – informal power structures, such as ethnic groups, clans, religious sects 

or tribal systems – can provide services, help mitigate grievances, and in some cases, address local threats to human security. Indeed, 

the sobering reality is that while many military and law enforcement bodies in African communities and urban centers have the 

potential to strengthen over time, they still have long ways to go due to institutional constraints and economic limitations (Forest and 

Giroux, 2011:12).  

            It must be stated however, that every conflict situation is unique, and it is obviously not possible to develop an approach that 

covers every situation. The elements to be included, the order in which the measures are to be implemented, the timing and the amount 

of effort required will always vary according to the situation (OECD, 2005). A balanced approach toward terrorism must consist of 

double balances. On the one hand, there should be a better balance between the current focus on terrorism and other old and new 

threats; and on the other hand, a balance between ways and means must be achieved (Landerholm, 2005:5).  

Political scientists and economists advise that we must ask who benefits in every situation of public goods distribution, or 

why the process of distribution breaks down and results in violence in some contexts and not in others. In the case of Boko Haram, 

Batty (2015) argues that “we must be prepared to look beyond the limited primordial explanations that have been offered by much of 

the western media and ask perceptive questions about who is benefiting from, or is likely to benefit from, the breakdown in political 

order in the northern region of Nigeria in order to begin to understand and find solutions to the problem”.  

           Security is being more broadly defined in terms of the risks and threats to the wellbeing of whole populations, the need for 

equitable development and sound inter-group relations, and the human needs of both sub-national groups and individuals within a 

state’s border (IDEA, 2006:16). Omale (2013:99) contends that given the complexity of the security situation in Nigeria, blended with 

the economic, political and social strife, projects and programmes designed to counter terrorism should be built around community 

C 
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resilience against terrorism, enhance cooperation among law enforcement agencies and strengthening judicial institutions. Adibe 

(2014) notes that there is no quick fix to fighting terrorism anywhere in the world as the experiences in Afghanistan, Somalia, Yemen 

and other countries have shown. The remaining sections of this paper shall focus of different dimensions adopted by the author to 

combat violent conflicts and terrorism in Nigeria. Needless to note that there are several other strategies and dimensions that could 

still be explored. 

II. THE SECURITY INSTITUTION AND INTERNATIONAL DIMENSION 

It a fact that Boko Haram has grown quickly to be a major security challenge because it taps into wide discontent with bad 

governance, corruption and official impunity (ICG, 2014:49). While Boko Haram is certainly a Nigerian phenomenon, it has grown in 

conditions that are typical of many African countries. Nwolise (2013) opines that terrorists must not in any way be allowed to wage 

battle against popular governments, nor must criminal terrorists be allowed to wage war against society in pursuit of their selfish 

private ends. He also suggests that both the police and the armed forces need to be trained and equipped accordingly, especially where 

terrorists apply guerrilla tactics. 

In the light of this, there is the urgent need for a complete and total overhauling of the security institutions of the Nigerian 

state to meet the current security challenges confronting the state. This will entail adequate training, funding and equipping of these 

security institutions (Ogbonnaya, 2013:11). In his essay, Pérouse de Montclos (2014:5) submits that:  

            The purpose of the presence of the armed forces in the northeast needs to change: the only sustainable way to combat 

Boko Haram is to protect civilians. Without a reordering of priorities and visible efforts to regain the trust of 

communities, Nigeria’s military will be caught fighting an interminable insurgency. 

There is no evidence of coordinated counter terrorism training for officers of higher ranks. The fight against Boko Haram is 

therefore denied the necessary strategic input that could hasten the defeat of the sect. Training of military officers, especially in the 

senior service colleges of developed countries, such as the United States Army War College (USAWC), could expose senior leaders in 

the armed forces to global counter-terrorism and national security management best practices for the long-term success of the war on 

violent extremism. The Nigerian military should explore additional vacancies (at least two at the USAWC) in senior service colleges 

that currently accept Nigerian military officers. The U.S. Department of State’s Anti-terrorism Assistance program to bolster the 

capacity of Nigeria’s law enforcement agencies also should be expanded and sustained (Udounwa, 2013:17). The fight against 

international terrorism demands multi-level cooperation between nations with vast experience in counter-terrorism. Nigerian 

government’s strategy should seek assistance from developed countries to employ appropriate capabilities in areas of capacity 

building, intelligence gathering and sharing, and senior leadership development to strengthen current efforts to end the insurgency.  

Complete defeat of Boko Haram Jihadist by the Nigeria Armed Forces despite presidential orders to use all necessary might 

to liquidate them is proving a hard nut to crack because of the porous nature of the country’s borders and hundreds of illega l entry 

points with neighbouring countries. According to Danfulani (2014), for Nigeria to win its present war against Islamic terror group 

Boko Haram, the country’s borders must be tightly manned to hinder illegal influx and exit of insurgents through usage of over a 

thousand unofficial routes bordering four different countries. If Nigeria’s borders are not properly secured, the war with Boko Haram 

will linger for an unforeseeable period because of challenges associated with their cross-borders activities because they will continue 

to use their bases outside the country to hit and run back to their save havens. 

Also, to wage the emerging trends of criminality as associated with terrorism and other related security threats to the country, 

government must dismantle barriers towards free flow of intelligence amongst its security agencies. Intelligence sharing amongst 
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security agencies within and outside country is a key to waging a successful war against terrorism. However, there seem to be a barrier 

or show of superiority amongst security apparatus of government towards effective intelligence sharing (Chinwokwu, 2012:436). The 

government needs to audit its external and internal resources; both diplomatic and human. It is noteworthy, firstly that the national 

security team appeared not to have laid a strong foundation for the prosecution of the war against insurgents by a poor reading of the 

crisis.   It ought to have a good hang on the external dimension to the crisis.  

             It has recently become more difficult for governments to defeat insurgencies, as in a more globalised world, cooperation, arms 

supplies, training and fund-raising are not limited to an insurgency’s particular territory of operation. With the globalisation of 

insurgency, the nation-state alone cannot and should not manage an insurgency. Even powerful states are significantly dependent on 

their allies for assistance. It is in this context that international efforts to manage insurgencies are as important as ever and, possibly, 

may prove more effective than ever in stifling the threat and violence produced by insurgent activities (Schnabel, 2006). For instance, 

the African Union and ECOWAS are strategic multilateral institutions that the Nigerian government should have tapped right from the 

inception. Government stands to harness their intelligence resources and their goodwill in fending off supplies to the insurgents; after 

all, the arms being used did not drop from the sky, but are supplied through land and air corridors of neighbouring countries (The 

Guardian, Nov 12, 2014).  As suggested by ICG (2014:46): 

               In addition to ongoing counter-terrorism assistance, international partners should support comprehensive security 

sector reform and development at all levels meant to genuinely address widespread poverty, youth unemployment and 

women empowerment.(Previous efforts failed because they lacked political will and were undermined by systemic 

corruption.) They should press the federal government to go beyond proclaiming “zero tolerance” for corruption and 

actually strengthen the agencies – EFCC and ICPC – mandated to enforce that policy. Donors should adjust aid 

priorities, from a national focus, to encourage enforcement at all levels. 

In addition, the advances in technology have to be harnessed to produce new and novel means to deal with the internal 

security problem. Use of non-lethal weapon should be explored. The intelligence group must be given greater impetus and more 

funding. Good intelligence will always be the bedrock of a viable counter-terrorist strategy (Tripathy and Singh, 2011:61). As 

Okereke (2013) suggests: 

           There is need for a coordinated response to terrorism/insurgency in Nigeria and across the West African sub-region. 

The recent Westgate Mall attack in Nairobi, Kenya in which Al-Shabaab claimed responsibility, may be a harbinger 

of things to come. Nigeria’s National Intelligence Agency (NIA), the State Security Service (SSS), the Directorate of 

Military Intelligence (DMI), the Police, Customs, Immigration etc must dissuade inter-agency rivalry and work 

together for a common good. There is need for active and seamless information sharing and harnessing the 

capabilities of the various security agencies in Nigeria 

        At the regional level where Nigeria is a leading actor, Bolaji (2010:220) avers that the solution to the terrorist threats facing the 

region lays in the fusion of both governance and collective security strategies. The relative underdevelopment of military strategy to 

combat terrorism in West Africa would appear to be a blessing in disguise because of its tendency to ignore the material and 

sociological root of terrorism and throw up more vicious, violent and radical elements. According to Bolaji, the governance 

framework on the prevention of terrorism needs to be reinforced as complement to the security architecture in the region. More 

important is the reform of the governance of the security sector and the reinforcement of security of the governance architecture at the 

member-states level. This entails making sure that security organs should function with the ultimate goal of assisting the political 

leadership realise human security for the people. Efforts to prevent terrorism should be more holistic, systematic and address the 

human security dimension. It should involve inter-governmental and inter-departmental activities involving as a single whole working 

together.     

          Fundamentally, the key to stopping Boko Haram is working with the Nigerian government to formulate the proper intelligence 

collection sharing plan in order to prevent attacks before they occur. Intelligence gathering on this sect has to be made a priority for 
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the safety of future targets. It is vital that Nigeria work with other countries as a team in order to make any progress against Boko 

Haram; this includes intelligence gathering and sharing, military cooperation, and the development of effective counter terrorism 

measures. Once missions become more and more unsuccessful, it should deter the group from continuing in such acts of terror. 

Nigeria has to work with its allies to devise a plan to derail Boko Haram’s anti- government movement. This of course goes in 

partnership with working to create a strengthened legitimate Nigerian Government in order to deter its citizens from participation in 

such anti-government uprisings. The Nigerian Government needs to move in a direction of learning and understanding the needs and 

interests of its citizens (Connell, 2012:92).    

           Also, Nigeria needs novel techniques targeted at restructuring and evolving effective security strategies that have robust human 

intelligence elements with sustainable developmental components. Such tactics must illustrate practicable and realistic engagement 

with the local population that are vulnerable to the sect’s extremist radicalisation.  Also, the underlying political and socioeconomic 

problems in the affected areas must be addressed as well as specific and holistic strategies on a short, medium and long-term with time 

frames for realisation. Government’s brute force strategy and an insufficient knowledge of the adversary have been counterproductive 

and have failed to reduce tension in the affected areas significantly (Amaraegbu, 2013:81). 

The strengthening of institutions strategic to a government's primary objective of ensuring the protection of lives and 

properties of its citizenry is critical to short and long-term transformation. While the Office of the National Security Adviser is saddled 

with the responsibility to co-coordinate all security and law enforcement antiterrorism activities, the Ministry of Interior whose 

mandate is 'to foster the maintenance of internal security and citizenship integrity for the promotion of good governance' could be 

complementary if strengthened. Apart from overseeing paramilitary formations, the role of the Ministry of Interior could be reinforced 

to develop internal security strategies, regularly network with local communities, including civil society groups and house a long-term 

integrative mechanism for managing and preventing internal conflicts or insurgencies (Adewumi, 2014:10). This will give visibility 

for some measure of internal control with regular briefings on threats and counter mechanisms in place for internal security rather than 

the apparently limited role of declaring public holidays in Nigeria. 

Given the huge security challenges facing the country, it is important that Nigeria as a nation devises effective strategies that 

will stem the insurgency and create conditions for the protection of human rights and the deepening of democracy. The armed forces 

have a significant role to play in this regard. Nigerians are particularly concerned about the rules of engagement for military 

operations within the civilian population (Ibrahim, 2013). This realisation may have informed President Muhammadu Buhari’s 

warning to members of the Nigerian Armed Forces against human rights abuse and violation in the cause of their duties: 

             While I applaud the integrity and sterling record of the Armed Forces as an institution, this administration will insist 

on the rule of law, and deal with any proven cases of deviation from laws of armed conflict (LOAC), including 

human rights abuses. In operational conduct Nigerians expect our Armed Forces to keep law and order and not to 

behave like bullies. The objectives of our fight against terrorism cannot be realised without a credible and effective 

military.  On your shoulders therefore lies the mechanism to drive the junior leadership in our Armed Forces.  The 

Armed Forces of Nigeria have a world-acclaimed reputation for valour, resilience and loyal service (See The Nation, 

September 13, 2015). 

         Similarly, how to decentralize the police organisation, structure and operations becomes imperative too given the problems that 

have attended the centralized control of the police force and the use to which it had been put under previous regimes. The police force 

cannot be trusted within the community if it retains a structure that is only accountable to the president and celebrates a ‘fire for fire’ 

culture, rather than a crime prevention strategy. If a crime prevention strategy is chosen as the primary purpose, then what gets 

emphasised is police intelligence and investigations, not the extent of its brutality and use of force. This is what has emboldened 



International Journal of Scientific and Research Publications, Volume 6, Issue 1, January 2016      668 
ISSN 2250-3153   

 

citizens’ campaigns for community policing and neighbourhood vigilantes, and many states are responding to the citizens’ clamour by 

employing the services of ethnic militias for policing duties (Fayemi and Olonisakin, 2014:260). 

It is noted that there is no amount of money spent on security that can be said to be too much because without adequate 

security, human activity-business, governance, education etc cannot thrive. However, there must be good outcomes when huge 

investments are expended in Security. Of particular interest is the need to adequately patrol the country’s extensive porous land, sea 

borders to forestall spin-off from events in countries like Mali, Somalia, Sudan, Kenya, Central African Republic, D.R Congo etc. 

Analysts believe the growing sophistication and audacity of Boko Haram suggests they have links with foreign terrorist networks like 

Al-Qaida in the Islamic Maghreb (AQIM) and Al-Shabaab (Okereke, 2013). Since they do not have the capacity to win a conventional 

war involving constant battles out in the open, they must be able to hide themselves and their equipment from the army in between 

surprise attacks. They must also recruit people into their ranks. Both of these require some level of local support. Boko Haram 

certainly has this. The only way to defeat an insurgency is to drain it of this support. The battle, then, is primarily political rather than 

military (Noakes, 2014). 

III. THE SOCIO-ECONOMIC DIMENSION 

There is a widespread assumption that poverty is a source of violence, despite there being no direct causal relationship 

between the two. Although today most violent conflicts take place in poor countries, they do not necessarily occur in the poorest of 

them, nor are all poor countries involved in conflict (OECD, 2005). For Boko Haram insurgency, it has shown that poverty and socio-

economic conditions are germane factors to be tracked in any counterterrorism strategy because they are very key conditions that can 

easily drive 'good' people to seek solace or refuge in radicalized groups. Apart from the fact that such groups will enable them survive, 

they also provide them with an identity.  

In this light, in addition to ensuring that the general economic conditions are reasonably okay, governments in the sub region 

should endeavor to identify those who might be marginalized. Such persons should be taken care of through special programmes to 

prevent them from slipping into potential terrorist groups or cells.  The role of foreign religious and non religious entities in 

community based social interventions should also be critically looked at. Some of these organizations prop radical groups and use 

their social activities to conceal their true intentions, which is usually the spreading of socially unacceptable radical ideas (Okai, 

2014:222).           

           If homegrown terrorism is the product of segregation, resentment, and public malaise, then investing in reintegration programs 

should help stifle its development. Akinlotan (2015:72) contends that military victory and economic empowerment will not be 

sufficient to end the fascination for Boko Haram ideology or similar extremist ideologies. The government must urgently seek to 

replace the passion for Boko Haram and other such ideologies with a unifying national essence or raison d’etre. This is the biggest 

challenge facing Nigeria today; how to instill a unifying and inspiring concept of Nigeria into the minds of Nigerians, how to infuse 

into them the powerful and overriding doctrine of Nigerian exceptionalism. To replace Boko Haram’s fervency and ideology in the 

hearts of Nigeria’s boisterous youths, and to supplant its irresistibly isolationist, exclusionist and parochial attractions, will involve 

subsuming the North’s main religions under a national ideology in a multi-ethnic and multi-religious pastiche. For Alamu (2015:3), 

President Buhari’s announcement of a multi-billion naira rehabilitation plan for the ravaged northeast is a step in the right direction. 

He, however, submits that: 

            This project must now include a holistic plan for the compulsory education of northern youths and the economic 

empowerment of its underclass which will wean its desperate peasantry and disoriented hoipolloi away from the 

sedulous and seductive lore of the paradisiacal paeans of Islamic militancy 



International Journal of Scientific and Research Publications, Volume 6, Issue 1, January 2016      669 
ISSN 2250-3153   

 

As noted by Sodipo (2013), lessons of de-radicalization and disengagement programs undertaken by Saudi Arabia, 

Singapore, and Indonesia, among other countries, provide insights into the rehabilitation of individuals who are already under the 

influence of radical ideologies. By seeing radicalized youth as “misled” or victims rather than irredeemable miscreants, this approach 

undermines extremist views and disrupts the activities of those who promote violence. These programs expose radicalized Islamists’ 

flawed understanding of fundamental Islamic tenets by waging campaigns about Shariah principles, and the true values of the Islamic 

faith, and the importance of tolerance. Sodipo explains further: 

              In Saudi Arabia, this is done through media, national campaigns of solidarity against terrorism, strengthening public 

education, the monitoring of preaching, national dialogue conventions, establishing standards for charities, and 

increased international cooperation. In Bangladesh, the government works through the country’s extensive network 

of nongovernmental organizations to ensure the program is grassroots-led and responsive to each community’s 

specific situation.  Many countries also host interfaith dialogues- a framework in which policymakers, scholars, and 

religious leaders exchange views on religious, social, and cultural issues in the spirit of respect, mutual tolerance, 

and understanding.  

In Nigeria therefore, a roadmap for de-radicalisation and reintegration of the ex-Boko Haram members should also be part of 

the wider reconciliation process. The provision of further education and skills training which enable young people to earn a living 

would form a pivotal part. Moreover, child soldiers in particular who have been kidnapped and forced to fight should not be 

considered as perpetrators, but as victims of Boko Haram who require substantial psychological support. However, leading individuals 

who bear the most responsibility should be excluded from any amnesty provision and tried within local and civil courts (Hauschildt 

and Malik, 2014:5). In his view, Kantiok (2014:7) opines that: 

            For peace to reign in Nigeria, we must educate each other and ourselves in ideals of human conduct. It is 

unquestionable and ultimately true that humankind itself is the insurmountable barrier in the accomplishment of 

peace, since alternatives of war and peace, of progress and regress, of construction and destruction are matters of 

human choice and not historical processes. We are our own worst controversial enemies. If we want peace in Nigeria 

and in the world generally, we must imbibe creative qualities or virtues such as love, friendliness, self-control, 

sacrifice, modesty, non-violence, forgiveness, tolerance, compassion, gentleness and self-contentment 

On a long term basis, the government needs to re-engage the National Orientation Agency (NOA) to do its work with re-

energized focus than it had been done before. A federation in a socio-political crisis as Nigeria cannot afford to have a national agency 

like the NOA operating but is hardly heard or seen. NOA should put in place a national re-orientation programme through which they 

can regularly interact with the idling Nigerian youths. NOA needs to learn how to deepen the use of inspirational leaders from across 

the world to calm the raging nerves of the youths and gradually identify what else the youths can do to earn a living and channel them 

there. NOA should be able to discover the talents of these youths, retrain them along their talents through a robust free education 

system (Dibia, 2012). 

IV. THE GOVERNANCE AND DEMOCRATISATION DIMENSION 

In line with the liberal democratic tradition, failure by government to afford the people requisite protection from arbitrariness 

and illegal use of force by criminal elements and social delinquents could quite easily warrant a change of the government through the 

ballot-box at the next available opportunity. In light of this, however, terrorism should be considered as constituting an affront to 

democratic praxis and is, therefore, a deliberate and calculated attempt to bring about change in society in an illegal, untoward and 

illegitimate fashion. Accordingly, terrorism is frowned against by all who espouse a belief in democracy and the rule of law (Oyebode, 

2012:2). For instance, the democratic peace thesis assumes that liberal states do not fight wars against other liberal states. This theory 

was first enunciated in a keynote article by Michael Doyle in Journal of Philosophy and Public Affairs (Doyle, 1983).  
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From security point of view, the recommendations of democratic peace theory are clear. According to this theory, security 

largely depends on encouraging liberal institutions to discharge their responsibilities creditably; and a security policy must have as its 

long-term the spread of liberalism (Doyle, 1998 cited in Nwagboso, 2012:246). 

         While not a conventional security topic, governance is a central feature in the often internal or societally based threats Nigeria 

faces. From ethno-religious faultlines to rising extremism among marginalized communities to weak military professionalism, a 

common theme for virtually all of Nigeria’s security challenges is poor governance (ACSS, 2015:21). The DAC Network on Conflict, 

Peace and Development Co-operation (2005) affirms that some of the underlying or triggering causes of conflict are illegitimate or 

weak institutions, corruption, insufficient respect for human rights, lack of good governance, and the perception that the administrative 

and political channels are not adequate or that they are inaccessible. Such underlying or triggering causes of conflict have to be 

addressed through the following:    „  

 Support for political and administrative authorities and structures may be necessary in a transitional period in order to help 

rebuild and strengthen governments and state institutions so that they can perform sovereign functions effectively and 

responsibly. This may also include support for the transformation of armed movements into political parties and members of 

a new government. 

 

 Lasting and sustainable peace depends not only on the commitment of political leaders, but also on social acceptance of 

peace by the population. Peace-building requires reconciliation and the promotion of non-violent conflict resolution at all 

levels of society: in the military, among political, religious and business leaders, in middle management and at grass-roots 

levels.  „  

 

 Assistance to institutions and processes that promote good governance, democracy and human rights is equally important. 

Special attention must be given to ensuring the inclusion of marginalised and informal groups in political processes, i.e. to 

promote a culture of peace. „  

 

 Support to governments must be complemented by support for the peace-oriented elements of civil society, including the 

media. „ 

 

  The issue of legal action and truth commissions must be addressed. An appropriate balance needs to be found between truth, 

justice, punishment, reconciliation and impunity.   

At the grassroots level, Paden (cited in Schwartz, 2010) suggested a number of reforms that could be put in place to stem the 

cycle of violence in the country:  

 Resolve the “settlers” and “indigenes” distinction at a constitutional level.  

 Institute police reform so that police are accountable at the local level, well trained and  in touch with realities on the 

ground in order to proactively prevent violence, rather than react in the aftermath. 

 Expand the role of local universities and nongovernmental organizations to train communities  in conflict prevention and 

resolution.  

 Enact electoral reform that establishes a level playing field and provides a non-violent method for citizens to express their 

frustration with corruption and abuse of power and vote for accountability and transparency.  
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 Empower traditional leaders, who are currently underutilized, to play a constructive role in interfaith dialogue and conflict 

mitigation. While traditional leaders were stripped of their political power long ago, they remain a major institution that has 

eyes and ears on the ground. 

         Also, the establishment of an early warning system on terrorism to successfully deter terrorism, and the creation of systems that 

secure and protect assets and provide early warning of terrorist attacks are necessary steps. Platforms such as the Para-Legal in 

Conflict Management System with support from the Nigerian Stability and Reconciliation Project should be further scaled up in other 

conflict prone states as added strategy in gathering early warning information (Hassan, 2014:27). While canvassing for a synergy 

among stakeholders, the former National Security Adviser, Dasuki Sambo (2014) suggests that: 

          Local governments, which are closest to the people, must be re-focused on the important issues of good governance. 

Working with traditional institutions, community based organizations and the police, local governments must be 

proactive in building community resilience and good governance. It is time we leverage on our democratic processes 

to increase access to decision making for a majority of our citizens. Inclusive, non-discriminatory and participatory 

governance is more likely to detect discontent before it erupts. The goal of politics must be to lift our people out of 

poverty and provide them with the enabling environment to compete favorably. 

Though, it is idealistic to assume that democracy-building is in itself a conflict-free process and that democracy as an end 

goal is effortlessly realized, or provides the panacea to a post-conflict society (Coexistence International, 2008:8), research underpins 

the empirical observation that well-functioning democracies are less likely to be involved in intra-state violent conflicts. However, 

rocky and especially rapid transitions are associated with an increased risk of violent conflict. Or, more precisely, semi-democracies 

seem to be more prone to intra-state conflicts than mature democracies or stable suppressive autocratic states (OECD, 2005).  

Most violent conflict-the most immediate and acute threat to human security and to human development-is internal to states. 

Many analysts see the ultimate ‘causes’ of conflict in economic deprivation, social exclusion and deep-seated social structures that 

give rise to group grievances-often exacerbated by cross-border spillover influences. Human security threats emanate from weak state 

environments. There is therefore an imperative for focusing on improving democracy’s capacity to address the underlying sources of 

human insecurity (IDEA, 2006:13). In other words, democracy is not only about elections. It is also about distributive and social 

justice. If democracy fails to provide for justly distributed socio-economic development, human security is likely to be threatened 

             In Nigeria, therefore, a major task to be fulfilled remains the consolidation of civilian democratic structures, mechanisms and 

procedures, accompanied by a democratic political culture that will be able to strengthen civilian rule. This must include military 

accountability to a democratically elected civilian government and the subordination of the military to the primacy of the civilian 

political system. Given Nigeria’s long history of military rule, this cannot be easily achieved. But chances seem to be better than in 

previous decades, since the military has factional and other problems of its own. In order to prevent new forms of military or 

authoritarian rule, it will be important to strengthen and support democratically oriented moderate groups within civil society. The 

development of a strong civil society sector is crucial to Nigeria’s future democratization process.  

          On their part, the citizens must cooperate with the security agencies by supplying them with prompt, useful and relevant 

information on likely security breaches. This can be facilitated by the existence of a well-coordinated biometric database of Nigerians 

and non-Nigerians alike indicating where people live, their nature of jobs and background. This will assist in fishing out the bad eggs 

in the society. If anything, a safe, secure and peaceful environment is what the present democracy needs to be strengthened and 

sustained; as such the government and people of Nigeria cannot afford to leave this to the whims and caprices of miscreants 
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V. THE RULE OF LAW AND HUMAN DEVELOPMENT DIMENSION 

          It has been affirmed that governance and human rights are inextricably linked with peace and security; inefficient and weak 

governance and rights abuses can cause conflict which can weaken governance and human rights protection. Thus, the rule of law 

operates so as to prevent any abuse of the state's monopoly on legitimate use of force. The basic rule is that public authorities can 

interfere with citizens’ rights only if duly and legitimately authorized to do so. According to the UN Office of the High Commissioner 

for Human Rights (2008:1):  

           Security of the individual is a basic human right and the protection of individuals is, accordingly, a fundamental 

obligation of Government. States therefore have an obligation to ensure the human rights of their nationals and others 

by taking positive measures to protect them against the threat of terrorist acts and bringing the perpetrators of such acts 

to justice. In recent years, however, the measures adopted by States to counter terrorism have themselves often posed 

serious challenges to human rights and the rule of law.  

           States cannot be expected to rapidly address all issues of socio-economic exclusion and marginalisation, youth job creation, or 

any of the other conditions in which the risk of terrorism might (but never automatically) become more likely to emerge. Yet what 

states can control to a greater extent is whether their law enforcement and criminal justice systems adhere to principles that reduce the 

prospect of disenchanted groups going outside normal political forms of expression and resorting to indiscriminate violence aimed at 

blackmailing the state and instilling general fear in the wider population (Ford, 2013). In order to effectively contain violence in 

Nigeria and to fight Boko Haram, tactical counterinsurgency should be paired with economic development and increased support for 

the rule of law. The Nigerian government should realize that Boko Haram has emerged from the shortcomings of the government’s 

own system and start dealing with that fact.   

         The Nigerian government has adopted a number of legal measures in the wake of Boko Haram’s terrorist activities, including the 

2013 proscription notice, which officially declared the acts of Boko Haram and Ansaru illegal and labelled them acts of terrorism. It 

also makes any support for the organisation (material and financial assistance, incitement, or information-sharing) subject to criminal 

proceedings under the Terrorism Prevention Act of 2011 which could carry a sentence of at least 20 years. For the Nigerian judicial 

system, terrorism is a relatively recent concept (Barna, 2014:15). 

In the short term, countering terrorism within the framework of the law will remain a major challenge in Nigeria. However, 

the situation is likely to improve in the long run in light of several on-going initiatives by governmental and non-governmental 

organisations to build the capacity of the security and intelligence agencies, although funding remains a major challenge. The 

personnel of these agencies are likely to act within the framework of the law when they appreciate the fact that those who perpetrate 

impunity, involving human rights and humanitarian law violations, risk trial for Mass Atrocity Crimes (MACs) before domestic courts 

and international tribunals. In this respect, it is worth recalling the fact that Nigeria has domesticated the Geneva Conventions and is a 

party to the Statute of the International Criminal Court (ICC). In August and November 2013, the ICC Prosecutor’s Office  issued 

reports to the effect that the actions of Boko Haram and some security agents have humanitarian law dimensions and that the ICC is 

prepared to step in, pursuant to the principle of complementarity, if the Nigerian government does not take steps to hold perpetrators 

accountable (Dakas, 2014:3). 

            Boko Haram has become a part of the transnational movement across the Middle East and Africa.  This has become an issue of 

international security affecting much of the world. Jihadist terrorism cannot solely be fought with arms. The government of Nigeria 

needs to address the development of the state by concentrating on reconciliation of the country, before they can start addressing the 

expansive issue of terrorism. Development, along with the education of human rights, can combat terrorism’s common rhetoric. The 

state of Nigeria needs to diminish the ethnic and religious differences in order to delegitimize the influence of extremists. This can 

http://www.csmonitor.com/Commentary/the-monitors-view/2014/0519/Africa-s-best-response-to-Boko-Haram
http://www.humanrightsfirst.org/blog/stop-boko-haram-start-promoting-human-rights
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further be done by addressing the extra judiciary force that the police frequently abuse, and rebuilding the confidence and trust of the 

Nigerian people in their government (McFall, 2014). 

 People have a right to participate in decisions that affect their lives. Political, social and economic priorities need to be based 

on broad consensus within a community, country or society. The voices of people living in poverty and the most marginalized must be 

heard in decision-making over the allocation of development resources. In addition, people-led activism and the mobilization of 

collective action can be effective drivers of change. The government must realise that where development and poverty are understood 

as multidimensional phenomena that go beyond economic or material well-being, effective governance is also not just a means for 

more economic growth or effective service delivery but also an end in itself. Odo (2015:48) captures this more succinctly: 

            Despite the impressive official growth fingers being touted by the authorities, the national economy has not 

experienced any meaningful transformation. Thus, the underlying causes of the present security challenges remain 

joblessness, hunger and disease, illiteracy, social inequality, poor leadership, among others.  The challenge before the 

Nigerian nation in the fight against Boko Haram insurgency therefore, is about removing the north’s infrastructural 

deficits and ending its peoples’ abject and dehumanizing poverty. Accordingly, government, at all levels, should aim 

to embark on programmes and projects, which have direct bearings on the people’s welfare 

If states are to escape from a spiral of insecurity, crime and underdevelopment, the theoretical links between development 

and security must be translated into greater co-operation and coherence between security, diplomacy and development policy 

communities. Kantiok (2014:52) observes that the country’s leaders continuously live under the illusion that the country is growing 

economically. He opines that a nation that cannot feed its population, provide basic medical needs and a vibrant educational system is 

a nation that is building a bridge to nowhere. Until the economic woes of this nation are addressed, until the health sector, the 

educational sector and every sector can be addressed, it will be difficult to address the problem of terrorism.  

According to Isa (2010), the government can turn around this negative trend by strengthening its capacity to provide public 

good, proactively responding to the needs of its citizens, and strengthening democracy as well as free and fair elections to guarantee 

the rights and security of citizens. The state must distribute national resources equitably and transparently, and has to be accountable 

to the population for how it uses these resources. The state must pursue a social and economic policy that will ensure the realization of 

right, equity and justice for all Nigerians, regardless of their identity: religious, ethnic, regional and or other affiliations. Yet, Obadina 

(2008) warns that as long as politics is dominated by predator elites, it is difficult to see how meaningful democracy or economic 

development can be sustained. The challenge facing those who want better governance, according to him, is how to make those in 

power accountable and ultimately rescue the state from them to transform it an agency for positive change. 

The international community could assist Nigeria through the use of foreign aid earmarked to create economic opportunities 

in the country’s northern regions. But for countries to give aid, they would have to be sure that the money is being used in its intended 

manner (Bartolotta, 2011). As noted by Antwi-Danso (2012) Boko Haram is a menace that deserves attention not only from Nigeria’s 

government, but also from the Economic Community of West African States, the African Union and the entire international 

community. However, Nigeria must look within itself to fix its social, economic, and political problems. Boko Haram is a symptom of 

alienation in Nigeria’s north, something the U.S. and other countries can do little to address. Extremism is bred in inequality and 

insufficient economic opportunity, and the government of Nigeria must deal with these problems to achieve peace and security within 

their country.  
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VI. CONCLUSION 

        Official impunity, as noted by ICG (2014:44),  is a major grievance for many and an effective recruiting tool 

for Boko Haram and other militant groups. Thus, the  government must investigate and prosecute not only crimes 

committed by militants,  but also those perpetrated by political leaders and security personnel.  Military 

authorities must ensure greater adherence to rules of engagement, accountability and timely redress for violations 

and abuses. They must spare no effort to convince citizens and communities that they will enjoy better security 

and peace by cooperating with federal and state authorities  (ibid:45). For Nigeria to retain its geostrategic 

importance as regional power house that set the pace in Africa’s security governance, it must take development 

and human security deficits in northern Nigeria , just as in other regions,  seriously as a means of growing the seed 

of peace and of defusing insurgency. Also, the empowerment and meaningful participation of individuals and 

civil society in governance systems are necessary to tackle inequality and promote social inclusion.  A key 

building block of good governance is empowerment, with enhanced and meaningful pa rticipation in decision-

making processes.  
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Abstract- In this paper is In this paper some fundamental theorems , definitions in Riemannian geometry to pervious of differentiable manifolds 

which are used in an essential way in basic concepts of Riemannian geometry, we study the defections, examples of the problem of differentially 

projection mapping parameterization system by strutting rank n on surfaces kn dimensional is sub manifolds space . A manifolds is a 

generalization of curves and surfaces to higher dimension, it is Euclidean in 
RE in that every point has a neighbored, called a chart homeomorphic 

to an open subset of 
nR , 

 

Index Terms- 
[1]

A topological space M is an n-dimensional ( topological ) manifold with boundary MM  - N and M be manifolds as RMf : is be 

a continuous mapping f is called a homeomorphism [2] a continuous inverse NMf  :1 is called homeomorphic – Topological manifold M which the 

transition maps ijji   for pairs ij  , in the atlas are diffeomorphisms is called ( differentiable or smooth ) [3] mfrk )( an immersion that is injective or 

1-1 is a homeomorphism onto ( surjetive mapping ) its image MNf )( is respect to subspace topology is called ( a smooth embedding ) [4] a Mp define the 

tangent space MTp as the space of all equivalence classes   [5]At some Mp the cotangent space MT p
*

is defined as the dual vector space MTp . 

 

I. INTRODUCTION 

The Riemannian manifold with boundary, in the Euclidean domain the interior geometry is given ,flat and trivial, and the interesting 

phenomena come from the shape of the boundary ,Riemannian manifolds have no boundary, and the geometric phenomena are those 

of the interior . The present paper is an introduction, so we have to refrain from saying too must . For example, we will mainly 

consider compact Riemannian manifolds . The manifolds to investigated which are manifolds of systems of differential polynomials in 

a single unknown , possess a degree of analogy to bounded sets of numbers . They are manifolds which may be said ( not to contain 

infinity as a solution ) more definitely, zero is not a limit of reciprocals of solutions. For manifolds of this type, which will be called 

limited , operations of addition, multiplication and differentiation will be studied. Given two manifolds 1M  and 2M  their arithmetic 

sum is secured by completing into a manifold the totality of function each of which is in some area , the sum of a solution in 1M and a 

solution in 2M  , multiplication is defined similarly, it turns out that if 1M and 2M are general solutions of equations of the first order 

, and are limited , their sum and product are limited .  

On differentiable manifolds, these are higher dimensional analogues of surfaces and image to have but we shouldn’t think of a 

manifold as always sitting inside a fixed Euclidean space like this one, but rather as an abstract object . One of the historical driving 

forces of the theory was general relativity, where the manifold is four-dimensional space-time, wormholes and all a field of co frames 

on M or an open set U  of M , an oriented vector space is a vector space plus an equivalence class of allowable bases choose a basis 

to determine the orientations those equivalents to will be called oriented or positively oriented bases or frames this concept is related 

to the choice of a basis  of )(Vn , say that M is oriented if is possible to define a C n-form  on  which is not zero at any 

point in which case M is said to be oriented by the choice . A differentiable structures is topological is a manifold it an open covering 


U where each set 

U is homeoomorphic, via some homeomorphism 
h to an open subset of Euclidean space 

nR , let M be a 

topological space , a chart in M consists of an open subset MU  and a homeomorphism h of U onto an open subset of
mR , a 

rC atlas on M is a collection   hU , of charts such that the 
U cover M and 

1, 


hh

B
the differentiable vector fields on a 

differentiable manifold. 

Tangent space as  defined tangent space to level surface  be a curve is in  )(),....,(),(:, 21 ttttR nn   a curve can be described 

as vector valued function converse a vector valued function given curve , the tangent line at the point 
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II. BASIC ON RIEMANNIAN MANIFOLD 

  

2.1 Basic on Riemannian Manifold 

 

 Definition 2.1.2 [ Topological Manifold ]  
 A topological manifold M of dimension n , is a topological space with the following properties:   

(a) M is a Hausdorff space . For ever pair of points Mgp , , there are disjoint open subsets MVU , such that Up and Vg .  

(b) M is second countable . There exists accountable basis for the topology of M . (c) M is locally Euclidean of dimension n   

Every point of M has a neighborhood that is homeomorphic to an open subset of nR . 

 

Definition 2.2.3 [ Coordinate Charts ]  

 A coordinate chart or just a chart on a topological n manifold M   is a pair ),( U , Where U is an open subset of M and UU
~

:   

is a homeomorphism from U to an open subset nRUU  )(
~

 .  

 

Examples 2.1.4 : [Topological Manifolds] Spheres:  

  Let 
nS denote the (unit) n sphere, which is the set of unit vectors in  

1nR : }1:{ 1   xRxS nn
 with the subspace topology, 

nS is a topological n manifold.    

 

Definition 2.1.5 [Projective spaces]  
The n dimensional real (complex) projective space, denoted by ))()( CPorRP

nn
, is defined as the set of 1-dimensional linear 

subspace of )11  nn CorR , )()( CPorRP
nn

is a topological manifold.  

 

Definition 2.1.6:  
 For any positive integer n , the n torus is the product space )...( 11 SST n  .It is an n dimensional topological manifold.           

(The   2-torus is usually called simply the torus).  

 

Definition2.1.7 [ Boundary of a manifold ] 
The boundary of a line segment is the two end points; the boundary of a disc is a circle. In general the boundary of an n manifold is 

a manifold of dimension )1( n , we denote the boundary of a manifold M as M . The boundary of boundary is always empty,  

M  
 Lemma 2.1.8  
 (a) Every topological manifold has a countable basis of  Compact coordinate balls.  ( B ) Every topological manifold is locally 

compact.  

Definitions 2.1.9 [Transition Map]  

 Let M be a topological space n -manifold. If ),(),,(  VU are two charts such that VU , the composite map                                                                            

(2.1)                                                                      )()(:1 VUVU     

is called the transition map from  to .  

 

 Definition 2.1.10 [ A smooth Atlas] 
 An atlas A is called a smooth atlas if any two charts in A are smoothly compatible with each other.  A smooth atlas A on a topological 

manifold M is maximal if it is not contained in any strictly larger smooth atlas. (This just means that any chart that is smoothly 

compatible with every chart in A is already in A.  

 

Definition 2.1.11 [ A smooth Structure] 
 A smooth structure on a topological manifold M is maximal  smooth atlas. (Smooth structure are also called differentiable structure  

or 
C structure by some authors).  
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Definition 2.1.12 [ A smooth Manifold] 
A smooth manifold is a pair ,(M A), where M is a topological  manifold and A is smooth structure on M . When the smooth structure 

is understood, we omit mention of it and just say M is a smooth manifold.   

 

Definition 2.1.13    
Let M be a topological manifold. (a) Every smooth atlases for M is contained in a unique maximal smooth atlas.(b) Two smooth 

atlases for M determine the same maximal smooth atlas if and only if their union is smooth atlas. 

 

Definition 2.1.14  
Every smooth manifold has a countable basis of pre-compact smooth coordinate balls. For example the General Linear Group The 

general linear group ),( RnGL is the set of invertible nn -matrices with real entries. It is a smooth 
2n -dimensional manifold because 

it is an open subset of the 
2n - dimensional vector space ),( RnM , namely the set where the (continuous) determinant function is 

nonzero.  

Definition  2.1.15 [ Tangent Vectors On A manifold] 
  Let M be a smooth manifold and let p be a point of M . A linear map RMCX  )(: is called a derivation at p if it satisfies : 

 (2.2)                                                                                    XfpgXgpffgX )()()(    

for all )(, MCgf  . The set of all derivation of )(MC at p is vector space called the tangent space to M at p , and is denoted by [

MT
p

]. An element of MT
p

is called a tangent vector at p .  

 

Lemma 2.1.16 [Properties of Tangent Vectors.]  

 Let M be a smooth manifold, and suppose Mp and MTX
p

 . If f  is a const   and function, then 0Xf . If 0)()(  pgpf , 

then 0)( fpX .  

 

Definition2.1.17 [ Tangent Vectors to Smooth Curves] 
 If   is a smooth curve (a continuous map MJ : ,where  RJ  is an interval) in a smooth manifold M , we define the tangent 

vector to   at Jt 


to be the vector  

 (2.3)                                                                         MT
dt

d
t

tt )(
|)(

 
 











, where 

tdt
d | is the   

standard coordinate basis for RT
t

. Other common notations for the tangent vector to   are 






  )(,)(


t
dt

d
t


 and 








 tt

dt

d
|


. This tangent 

vector acts on functions by : 

 (2.4)                                                                    )(
)(

||)(



 t

dt

fd
f

dt

d
f

dt

d
ft

tt


 











.  

 

Lemma 2.1.18  [ Smooth manifold ] 
Let M be a smooth manifold and Mp . Every  MTX

p
 is the tangent vector to some smooth curve in M .        

 

Definition 2.1.19 [ Lie Groups ]  
A Lie group is a smooth manifold G that is also a group in the algebraic sense, with the property that the multiplication map 

GGGm : and inversion map GGm : , given by 1)(,),(  ggihghgm , are both smooth. If G is a smooth manifold with 

group structure such that the map GGG  given by  1),(  ghhg is smooth, then G is a Lie group. Each of the following 

manifolds is a lie group with indicated group operation. (a) The general linear group ),( RnGL is the set of invertible nn matrices 

with real entries. It is a group under matrix multiplication, and it is an open sub-manifold of the vector space ),( RnM , multiplication 

is smooth because the matrix entries of A and B . Inversion is smooth because Cramer’s rule expresses the entries of 
1A as rational 

functions of the entries of A .  The n torus )...( 11 SST n  is an n dimensional a Belgian group.      
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Definition 2.1.20 [ Lie Brackets]  
 Let V and W be smooth vector fields on a smooth manifold M . Given a smooth function RMf : , we can apply V to f and 

obtain another smooth function Vf , and we can apply W to this function, and obtain yet another smooth function   )(VfWfVW  . 

The operation  fVWf  , however, does not in general satisfy the product rule and thus cannot be a vector field, as the following 

for example shows let 













x
V  and 















y
W on nR , and let yyxgxyxf  ),(,),( . Then direct computation shows that  

1)( gfWV , while   0 fWVggWVf , so WV is not a derivation of )( 2RC . We can also apply the same two vector fields in 

the opposite order, obtaining a (usually different) function fVW . Applying both of this operators to f and subtraction, we obtain an 

operator )()(:],[ MCMCWV   , called the Lie bracket of V and W , defined by      fWVfWVfWV ],[ . This operation 

is a vector field. The Smooth of vector Field is Lie bracket of any pair of smooth vector fields is a smooth vector field.  

 

Lemma 2.1.21 [ Properties of the Lie Bracket]  
The Lie bracket satisfies the following identities for all  XWV ,,  )(M . Bilinearity: Rba  , ,  

                                                       ].,[],[],[,],[],[],[ WXbVXabWaVXXWbXVaXbWaV   

(a) Ant symmetry  ],[],[ VWWV  .  (b) Jacobi identity 0]],[,[]],[,[]],[,[  WVXVXWXWV . For )(, MCgf  :  

(2.3)                                                             VfWgWgVfWVgfWgVf )()(],[],[   

Definition 2.1.22  [ Lie Algebra]  
A Lie algebra is a real vector space g  endowed with a map called the bracket from gtogg , usually denoted by ],[),( YXYX  , 

that satisfies the following properties for all gZYX ,, :  

(a)Bilinearity :  For Rba , ,  ].,[],[],[,],[],[],[ YZbXZaYbXaZZYbZXaZYbXa   

(b) Ant symmetry: ],[],[ XYYX  .  (c) Jacobi identity: 0]],[,[]],[,[]],[,[  YXZXZYZYX .  

 

Example 2.1.23 [ Lie Algebra of Vector Fields] 
(a) The space )(M of all smooth vector fields on a smooth manifold M is a Lie algebra under the Lie bracket .  

(b) If G is a Lie group, the set of all smooth left-invariant vector field on G is a Lie sub-algebra of )(G  and is therefore a Lie algebra.  

(c) The vector space ),( RnM of nn  matrices an 2n dimensional Lie algebra under the commentator bracket :  BAABBA ],[ .  

Bilinearity and ant symmetry are odious from the definition, and the Jacobi identity follows from a straight forward calculation. When 

we are regarding ),( RnM as a Lie algebra with this bracket, we will denote it by ),( Rngl . 

     

2.2 Convector Fields 
 Let V  be a finite – dimensional vector space over R and let *V  denote its dual space.   Then *V  is the space whose elements are 

linear functions from V  to R , we shall call them Convectors. If 
*V  then RV :  for the any Vv  , we denote the value of   

on v  by  v  or by ,v . Addition and multiplication by scalar in 
*V  are defined by the equations: 

(2.4)                                                                    vvvvv     ,  
2121

 

Where Vv  V ,,  and R . 

 

Proposition2.2.1 [ Convectors ] 

Let V  be a finite- dimensional vector space. If ),...,(
1 n

EE is any basis for V ,then the convectors ),...,( 1 n defined by  

(2.5)                                                                  









jiif

jiif
E i

jj

i

0

1
)(  ,   

form a basis for 
V ,called the dual basis to )(

j
E .Therefore, VV dimdim 

. 

 

Definition 2.2.2 [ Convectors on Manifolds.] 

rAC Convector field   on M , 0r , is a function which assigns to each M  a convector  MT
Pp

  in such a manner that for 

any coordinate neighborhood ,U with coordinate frames
n

EE ,..,
1

, the functions   ,,.....,1  , niE
i

  are of class 
rC on U . For 

convenience, "Convector field” will mean C convector field. 
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Remark 2.2.3 

It is important to note that a rC Convector field   defines a map    MC rM: , which is not only R – Linear but even 

 MC r
 Linear, More precisely, if  MCgf r,  and X  and Y  are vector fields on M , then      YgXfYgXf    . 

For these functions are equal at each Mp .                                                                                                                                                                                                                                    

 

Example 2.2.4  

If f is a 
C  function on ,M  then it defines a C Convector field, which we shall denote df , by the formula   

  .     , fXXdforfXdfX
pppppp


 
For a vector field X  on M  this gives    CaXfXfd    ,  function on M . This Convector 

field ,f is called the differential of ,f  and  
p

df , its value at ,P  the differential of f  at .p In the case of an open set ,nRU   we 

verify that it coincides with the usual notion of differential of a function in advanced calculus, and, in fact, makes it more precise. 

In this case the coordinate 
ix  of a point of U  are functions on U  and, by our definition, 

idx  assigns to each vector X at Up
       

a 

number ithitsi      , xX
p

 component in the natural basis of nR .In particular
i

jj

i
i

j S
x

xdx
x







 ,   so we see that ndxdx ,......,1  

Is exactly the field of Co frames dual to.
nxx 






,,.........

1
. Now if f is Ca function on U, then we may express df as a linear 

combination of ndxdx ,...,1 .We know that the coefficients in this combination, that is the components of df , are given by

  ii x
f

x
df







 . Thus, we have n

n
dx

x

f
dx

x

f
df









 ...1

1
. Suppose Ua  and  n

aa
RTX  . Then 

a
X  has components, say 

nhh ,...,1  and geometrically 
a

X  is the vector from h.a    to a  We have   ;
a

i

i

i

i

aa
x

f
hf

x
hfXXdf 

























                                                       

In particular,   i

a

i hXdx  , that is,
idx measures the change in the i-

th
 coordinate of a point as it moves from the initial to the terminal  

point of 
a

X . The preceding formula may thus be written. 

(2.6)                                                                    ....)(1

1 a

n

a

na

a

a
Xdx

x

f
Xdx

x

f
Xdf 

























  

This gives us a very good definition of the differential a function f on ;nRU   is a field of linear functions which at any point a of the 

domain of f assigns to each vector 
a

X  a number. Interpreting 
a

X as the displacement of the n independent variables from a , that is, a  

as initial point and ha   as terminal point.  
a

Xfd  a approximates (linearly) the change in f between these points.  

 

Theorem 2.2.5 [ Convector Fields and Mappings ]  

  Let NMF :  be 
C  and let   be a convector field of class 

rC  on N. Then the formula       
ppFppF

XFXF
*)()(

*    defines 

a rC convector field on M. (where     NTMTF
pFp

:
*

 and     MTNTF
pF

*: **   are linear mapping, Mp  ).  

Proof:  

If   is the convector field on N, then for any Mp , there is exactly one image point )( pF by definition of mapping. It is thus clear 

that  *F  is defined uniquely at each point of M. Now suppose that for a point Mp 


 we take coordinate neighborhood ,U  of 


p  

and ,V of  


pF  so chosen that   VUF  . If we denote the coordinates on U  by  mxx ,...,1
 and those on V  by

 nyy ,...,1

, then 

we may suppose the mapping F to be given in local coordinates by   mixxfy mii ,...,1  ,  ,...,1   . Let the expression for   on V in 

the local co frames be written at Vq  as  



n

i

i

qiq
wq

1

~  , where n

q

i

q
ww ~,...,~  is the basis of  NT

q

*  dual to the coordinate frames. The 

functions  qi  are of class 
rC  on V  by hypothesis. Using the formula defining

*F , we see that if p  is any point on U and 

)(pFq  its image, then                  
jp

i

pFijppjpp
EFwpFEFFEF

**

* ~ .  

However, we have previously obtained the formula . 

(2.7)                                                                      mJE
x

y
EF

PFk

n

k j

k

PJ
...1

~
1

*





 


 

The derivatives being evaluated at )())()....,(( ppxpx mi   using   i

jj

i Ew 
~~ , we obtain        

 P

j

i
n

i
ijPP

x

y
PFEF



 











 

1

*  
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As p varies over U these expressions give the components of   *F relative to nww ,....,1  onU , the co frames dual to
mI

EE ,...., . They 

are clearly of class 
rC at least, and this completes the proof.  

Corollary 2.2.6 

Using the notation above let  
in

i i
w~

1



   on V , and let   jm

j j
wF 




1

*  onU ,where
v

 and
j

 are functions on V and U respectively, 

and ji ww ,~  are the coordinate co frames. Then 
 




m

j

j

j

i

i w
x

y
wF

1

* )~(     and     F
x

y
i

n

i
j

i

j
 

 




1

.  For ni ,......,1   and .,.....,1 mj 

The first formulas give the relation of the bases; the second those of the components. If we apply this directly to a map of an open 

subset of mR  into nR , these give for  idyF *
  the formula    nidx

x

y
dyF jm

j j

i

i ,......,1,
1

* 



 


  

2.3 Tensor Fields 

 

Definition 2.3.1  [  A convector Tensor.]  
A convector tensor on a vector space V  is simply a real valued  

rI
vv ,....,  of several vector variables 

rI
vv ,...., of V , linear in each 

separately.(i.e. multiline). The number of variables is called the order of the tensor. A tensor field   of order r on a manifold M  is an 

assignment to each point MP of a tensor 
P
  on the vector space  MT

P
, which satisfies a suitable regularity condition orCCC r ,,0  

as P  varies on M .    

 

Definition 2.3.2 [ Tensors on A vector Space. ] 

A tensor  on V  is by definition a multiline map   RVVVV
sr


** ..........:      , 

V denoting the dual space toV , r  its 

covariant order, and s its contra variant order.(Assume 0r  or 0s ). Thus   assigns to each r-tuple of elements of V  and s-tupelo 

of elements of 
*V a real number and if for each k, srk 1 , we hold every variable except the kth  fixed, then   Satisfies the 

linearity condition       
1111

,...,...,,...,...,,...,...,
kkkk

vvvvvvv   . For all R, and Vvv
kk
, or  V .respectively For a 

fixed (r,s) we let )(Vr

s
 be the collection of all tensors on V  of covariant order r and contra variant order s. We know that as a function   

from 
** ....... VVVV   to R they may be added and multiplied by scalars elements of R. With this addition and scalar 

Multiplication  r

s
V )(  is a vector space, so that if  

21
,  )(Vr

s
 and ,,

21
R  then

2211
  , defined in the way alluded to above, 

that is, by        ,...,,...,,...,
21222111212211

vvvvvv   ,is multiline, and therefore is in r

s
V )( . Thus r

s
V )(  has a natural vector 

space structure.  

 

Theorem 2.3.3  
With the natural definitions of addition and multiplication by elements of  R  the set r

s
V )(   of all tensors of order ),( sr on  V  forms a 

vector space of dimension 
srn 
. 

 

Definition 2.3.4 [ Tensor Fields.]  

A 
C covariant tensor field of order  r  on a 

C - manifold M  is a function   which assigns to each MP  an element 
P
 of 

  r
P

MT  and which has the additional property that given any C Vector fields on an open subset U  of  M , then  
r

XX ,...,
1

  is a 

C function on U , defined by ,      
rPPPr

XXPXX ,....,,...,
11

  . We denote by   rM   the set of all C covariant tensor fields of 

order r  on M .  

 

Definition 2.3.4  

We shall say that 
rV  , 

rV a vector space, is symmetric if for each rji  ,1 , we have : 

  ),...,,...,,...,(,...,,...,,...,
11

vvvvvvvv
ijrrij

  .Similarly, if interchanging the (i-
th

) and (j-
th

) variables, rji  ,1   Changes the sign,  

  ),...,,...,,...,(,...,,...,,...,
11

vvvvvvvv
ijrrij

  ,then we say   is skew or anti symmetric or alternating; covariant tensors are often 

called exterior forms. A tensor field is symmetric (respectively, alternating) if it has this property at each point.  
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Theorem 2.3.5  

Let NMF :  be a 
C  map of 

C  manifolds. Then each 
C  covariant tensor field    on N determines a 

C  covariant tensor field  

*F  on M by the formula           .,...,,..., *

1

*

1

*

rPPPFrPPP
XFXFXXF   The map :*F  Nr

   Mr
so defined is linear and takes 

symmetric (alternating) tenors to symmetric (alternating) tensors. 

 

Definition 2.3.6 [Alternating Transformations.] 

We define two linear transformations on the vector space 
rV  (a) Summarizing  mapping   S  :    r

V   rV Alternating mapping                            

A  :    rr
VV )(   By the formula: (S 

 
 ),...,(

!

1
),....,()

)()1(1 rr
vv

r
vv And: ( 

 
 ),...,(sgn

!

1
),....,)(

)()1(1 rr
vv

r
vv ,  the summation 

being over all 
r

G  , the group of all permutations of  r  letter. It is immediate that these maps are linear transformations on   rV  in 

fact 
  defined by  ),,...,(),...,(

)()1(1 rr
vvvv


   is such a linear transformations; and any linear combination of linear 

transformations of a vector space is again a linear transformation. 

 

 Properties 2.3.7  [ Of summarizing S  and A alternating mapping.] 

(a) A and S are projections, that is AA 2
 and SS 2

 . (b)   )(VV rr   and 
rr VVS )( . (c)     is alternating if and only if A 

  ;  is symmetric if and only if S   .  (d) If WVF :  is a linear map then A and S commute with  :*F  Vr
     Vr

.All 

of these statements are easy consequences of the definitions. We check them only for A the verification of S being similar. They are 

also interrelated so we will not take them in order. First note that if   is alternating, then the definition and   1sgn
2
 imply 

),...,(sgn),...,(
)()1(1 rr

vvvv


  . Since there are !r element of Gr ,summing both sides over all Gr , gives   A  . On the 

other hand if we apply a permutation  to the variables of ),...,(
1 r

vv , for an arbitrary  V , we Obtain 

         
rr

vv
r

vv


 ,...,sgn
!

1
,...,

11
.Now sgn is a homomorphism and sgn 12  so that  sgnsgnsgn  . For this equation                                                

and since  runs through 
r

G as  does, we see that the right side is  sgn
!

1

r
  sgn    


sgn,....,

)1(


r
vv  ),....,(

1 r
vv .And  

is alternating. This show that   .If  is alternating, every term in the summation defining    is equal, so    .Thus A  is the identity 

on  Vr and A (    VV rr  ).From these facts (a) to (c) all follows for  . a Statement (iv) is immediate the definition of
*F , for we 

have            
rr

vFvFvvF



*1*1

* ,...,,...,  . Multiplying both sides by sgn and summing over all  gives-if we use the linearity of 

*F - A     
r

VVF ,...,
1

*  on the left and 
*F A  ),.....,(

1 r
vv   on the right. Both of these map A  and S can be immediately extended to 

mappings of tensor fields on manifolds with the same properties-by merely applying them at each point and then verifying that both 

sides of each relation (a) to (d) give 
C -functions which agree point wise on every r- tuple of 

C vector fields.  

 Theorem 2.3.8 

The maps A and S are defined on  rM  a 
C manifold and  rM  the 

C covariant tensor fields of order r  , and they satisfy 

properties   there. In these case of (c), :*F  Nr
  Mr

 is the linear map  induced by a 
C mapping NMF : . 

 

Definition2.3.9 [Multiplication of Tensors on Vector Space]. 
Let V  be a vector space and V  are tensors. The product of   and  , denoted 

   is a tensor of order sr   defined by   ),....,(),....,(),....,...,...(
1111 srrrsrrr

vvvvvvvv


  . 

The right hand side is the product of the values of   and  .The product defines a mapping    ,  of  x  Vr
  Vsr

. 

 

Theorem 2.3.10 

The product  Vr
o  Vr

   Vsr
 just defined is bilinear and associative. If n ,....,1 is a basis of . 

(2.8)                                                                      V
 

!!....!

!...
....

21

21

21

k

k

k
rrr

rrr 
   

then     nii
r

rii
 ,...,1/....

1

1  is a basis of  rV .  Finally VWF :
*

is linear, then       *** FFF  .   

Proof:  
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Each statement is proved by straightforward computation. To say   that   is bilinear means that if  ,  are numbers ,,
21

  rV  and 

   Vr
, then      .

2121
  Similarly for the second variable. This is checked by evaluating each Side 

on sr  vectors ofV ; in fact basis vectors suffice because of linearity Associatively,      ,is similarly verified 

the products on both sides being defined in the natural way. This allows us to drop the parentheses. To see that rii  .....1 from a 

basis it is sufficient to note that if
n

ee ,...,
1

is the basis of  V  dual to n ,....,1 , then the tensor rii ,...,1  previously defined is exactly

rii  .....1 .This follows from the two definitions:  

(2.9)                                                       
   
   













rr

rr

rjj

rii

jjiiif

jjiiif
ee

,...,,...,1

,...,,...,0
,...,

11

11

1

...1 , 

and            ri

rj

i

j

i

jrj

ri

j

i

j

i

rjj

rii
eeeee  ...,...,,...,.... 2

2

1

12

2

1

1

1

1  ,which show that both tensors have the same values on any 

(ordered) set of r basis vectors and are thus equal. Finally, given ,:
*

VWF   if Www
sr



,..,

1
, then 

     ))(),...,((,...,
*11

*

srsr
wFwFwwF


   =   ))(),....,(()(),...,(

1*1* srrr
wFwFwFwF


  =     ).,.....,(

1

**

sr
wwFF


   

Which proves       *** FFF   and completes the proof. 

 Theorem 2.3.11 [ Multiplication of Tensor Field on Manifold] 

 Let the mapping   Srsr MMM  )()( just defined is bilinear and associative. If  n ,....,1  is a basis of  1M , then every element   

 rM  is a linear combination with 
C coefficients of    },...,1/....{

1

1 nii
r

rii
  .  If MNF : is a 

C mapping, M  and 

   Ms
, then       *** FFF  , tensor field on .N  

Proof:  

Since two tensor fields are equal if and only if they are equal at each point, it is only necessary to see that these equations hold at each 

point, which follows at once from the definitions and the preceding theorem . 

 

Corollary 2.3.12  
Each rU  including the restriction toU of any covariant tensor field on M , has a unique expression form  

 riri

i ri
rii

a     ........
1

....1
. Where at each point  

riirii
EEaU ,...,,

1....1
  are the Components of   in the basis  rii  .....1  and 

is 
C function on  .U   

   

2.4 Tangent Space and Cotangent Space  
The tangent space )(MT

p
is defined as the vector space spanned by the tangents at p to all curves passing through point p in the 

manifold M . And The cotangent space )(MT
p


 of a manifold, at Mp is defined as the dual vector space to the tangent space

)(MT
p

. We take the basis vectors ii x
E


 for )(MT

p
, and we write the basis vectors for )(MT

p


 as the differential line elements 

ii dxe  . Thus the inner product is given by 
j

i

i

i dx
x




 , .  

 

Definition 2.4.1 [Wedge Product.]  
Carton’s wedge product, also known as the exterior Product, as the ant symmetric tensor product of cotangent space basis elements  

)(
2

1
dxdydydxdydx   dxdy  . Note that, by definition, 0 dxdx . The differential line elements dx  and dy are called 

differential 1-forms or 1-form; thus the wedge product is a rule for construction g 2-forms out of pairs of 1-forms. 

 

Definition 2.4.2  

Let )(xp be the set of anti-symmetric p -tensors at a point x .This is a vectors space of dimension
)!(!

!
pnp

n


. The )(xp path 

together to define a bundle over M . )( pC 
 is the space of smooth p -forms, represented by anti-symmetric tensors )(

...
xf

ij
 , having 

p indices contracted with the wedge product of p   differentials. The elements of  )( pC 
 may then be written explicitly as follows:  

1dim              )}({)( 0  xfC  

ndim         })({)( 1  i

i
dxxfC  
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                2!1)-n(ndim          }dx(x)dx{)( ji2 

ij
fC  

!32)-1)(n-n(ndim   })({)( 3  kji

ijk
dxdxdxxfC  

ndxdxfC nii

nii

n  



 dim    }...{)( 11

1...1

1  

(2.10)                                                
1dim         }...{)( 1

...1
 nii

nii

n dxdxfC . 

 

Remark 2.4.3 

Let 
p

   be an element of p
p

 , 
p

  an element of q . Then  
pq

pq

qp
  )1( . Hence odd forms ant commute and the 

wedge product of  identical 1-forms will always vanish.  

 

 Remark 2.4.4 [ Exterior Derivative]  
The exterior derivative operation, which takes p -forms into )1( p -forms according to the rule   

                             idxCC
i

1d0

x

f
d(f(x))  ;   )()(




   

                             ji dxdxCC 



 

i

jj

j

2d1

x

f
)(x)dxd(f  ;   )()(   

(2.11)                    kji dxdxdxCC 



 

i

jkj

jk

3d2

x

f
)dx(x)dxd(f  ;   )()(   

Here we have taken the convention that the new differential line element is always inserted before any previously existing wedge 

products.  

 

Property 2.4.5 
An important property of exterior derivative is that it gives zero when applied twice:  .0

p
dwd  This identity follows from the 

equality of mixed partial derivative, as we can see from the following simple example:   

 )()()( 21d0   CCC d   , j

j
fdxdf  ,   .0)(

2

1
 ji

ijji

ji

ji
dxdxffdxfdxddf  

 

  Remark 2.4.6  
  (a) The rule for differentiating the wedge product of a 

  p -form 
p

 and a q -form 
q

  is 
qp

p

qpqp
ddd   )1()( . (b) The exterior derivative anti-commutes with 1-forms.  

 

Examples 2.4.7 
Possible p -forms 

p
  in two-dimensional space are 

(2.12)                                                                                   

.),(

),(),(

),(

2

1

0

dydxyx

dyyxvdxyxu

yxf













 

 The exterior derivative of line element gives the two-Dimensional curl times the area dydxuvdyyxvdxyxud
yx

 )()),(),((  . 

The three-space p -forms 
p

  are 

.)(

)(

321

3

21

3

13

2

32

12

3

3

2

2

1

11

0

dxdxdxx

dxdxwdxdxwdxdxw

dxvdxvdxv

xf

















 

We see that  

(2.13)                                                              
.)(

2

1
)(

)(

321

3322112

1

1

321

33221121

dxdxdxwwwd

dxdxvd

dxdxdxwvwvwv

m

ijmkjijk













 

(Where 
ijk
  is the totally anti-symmetric tensor in 3-dimensions).  
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Definition 2.4.7 
An alternating covariant tensor field of order r  on M will be called an exterior differential form of degree  r  (or some time simply , 

r -form).The set  Mr of all such forms is a subspace of  rM . 

 

Theorem 2.4.8 

Let )(M denote the vector space over R of all exterior differential forms. Then for  Mr  and  Ms , the formula , 

 
PPP     defines an associative product satisfying    

rs
1  . With this product,  M is algebra over R . If

)(MCf  , we also have        fff    If n ,...,1  is a field of co frames on M  (or an open set  U  of M ), then 

the set     niii
r

rii
 ...1/...

21

1  is a basis of  Mr   Uor  . 

 

 Theorem 2.4.9 

If  NMF :  is a 
C mapping of manifolds, then     MNF :*

 is an algebra homomorphism. (We shall call  M  the 

algebra of differential forms or exterior algebra on M ). 

 

Definition 2.4.10 
An oriented vector space is a vector space plus an equivalence class of allowable bases, choose a basis to determine the orientation 

those equivalents to it will be called oriented or positively oriented bases or frames. This concept is related to the choice of a basis   

of  Vn . 

 

Lemma 2.4.11 
Let  0  be an alternating covariant tensor on  V  of order,  n  = dim V  and let 

n
ee ,...,

1
 .be a basis of  V . Then for any set of 

vectors
n

vv ,...,
1

, with , j

j

ii
ev  , we have ,      

n

j
in

eevv ,...,det,...
11

  . 

Proof:  

This lemma says that up to a non vanishing scalar multiple   is the determinant of the components of its variables. In particular, If 
nVV  is the space on n-tuples and 

n
ee ,...,

1
 is the canonical basis, then  

n
vv ,...,

1
  is proportional to the determinant whose rows are

n
vv ,...,

1
. The proof is a consequence of the definition of determinant. Given   and

n
vv ,...,

1
, we use the linearity and ant symmetry of 

  to write    
njj

nj
n

j

n
eevv ,...,...,...,

1

1
11

   . Since   0,...,
1


njj

ee , if two indices are equal, we may write  

           
n

j
in

n
nn

eeeevv ,...,det,...,)...(sgn,...,
11

1
11

  
 .The last equality uses the standard definition of determinant.  

 

Corollary 2.4.12 
Note that if 0 , then 

n
vv ,...,

1
 are linearity independent if and only if   0,...,

1


n
vv . Also note that the formula of the lemma can 

be construed as a formula for change of component of  , there is just one component since   1 Vn
, when we change from the basis

n
ee ,...,

1
of V to the basis

n
vv ,...,

1
.These statements are immediate consequences of the formula in the lemma.  

 

Definition 2.4.13 

We shall say that M is orient able if is possible to define a 
C n form on M  which is not zero at any point, in which case M  is 

said to be oriented by the choice of  . A manifold M is orient able if and only if it has a covering  


,U of coherently oriented 

coordinate neighborhoods. 

 

Theorem 2.4.14  

Let M be any 
C  Manifold and let  M  be the algebra of exterior differential forms on M .Then there exists a unique R -linear map 

   MMd
M

:  such that (a) If   )(MCMf   , then dffd
M

 , the differential of f . 

(b) If         
M

r

MM

sr dddthenMandM  1,   . (c) 02 d M .This map will commute with restriction to 

open sets MU  , that is,  
UUUM

dd   , and map  Mr  into  Mr 1 . 
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2.5 Riemannian Manifold 
A bilinear form on a vector space V  over  R  is defined to be a map RVV :  that is linear in each variable separately, that is, for  

R,  and Vwwwvvv 
2121

,,,,,  ,      wvwvwvv ,,,
2121

  ,      
211121

,,, wvwvwwv   . A similar 

definition may be made for a map  of a pair of vector space WV  over R . A bilinear form on V are completely determined by their 

2n . Values on basis 
n

ee ,....,
1

of V . If njiee
jiij

 ,1),,( , are given and  
j

j

i

i ewev  , are any pair of vectors inV , 

then bilinearity requires that   n
ji

ji

ji
wv 1,),(  .A bilinear form, or function is called symmetric if     vwwv ,,   , and skew–

symmetric if    vwwv ,,    asymmetric form is called positive definite if    0, vv  and if equality holds if and only if  ;0v in 

this case we often call    an inner product on  V .  

 

Definition 2.5.1 

A field   of rC bilinear forms,  0r , on a manifold M consists of a function assigning to each point P  of M , a bilinear form 
P

  

on  MT
P

,that is, a bilinear mapping     RMTMT
PPP

: , such that for any coordinate neighborhood ,U , the function

 
jiij

EE ,  , defined by  and the coordinate forms
n

EE ,...,
1

,are of class
rC . Unless otherwise stated bilinear forms will be

C .To 

simplify notation we usually write   
PP

YX ,  for  
PPP

YX , .  

 

Definition 2.5.2  

Suppose VWF 

:  is a linear map of vector spaces and   is A bilinear form on V .Then the formula ))(),((),)(( wFvFwvF



   

defines a linear form F  on W . 

 

Theorem 2.5.3 

Let NMF :  be a  
C  map and  a bilinear form of class 

rC  on N . Then *F  is a rC bilinear form on M . If   is symmetric 

(skew- symmetric), then *F is symmetric (skew- symmetric). 

Proof: 

The proof parallels those of theorem (2.6.14) and corollary (2.6.12) and we analogously obtain formulas for the components of *F  in 

terms of those of   we suppose ,U  and ,V , are coordinate neighborhoods of  P  and of  PF with   VUF  .Using the notation of 

theorem (2.6.14) and corollary (2.6.12) we may write           
jpipjpippji

EFEFEEFp
**

* ,,   . 

Applying as before, we have . 

                                                                                             ).
~

,
~

(
)()(

1,
ptFpsF

n

ts ji

ts

ji
EE

xx

yy
p  

 


  

This gives the formula 

 (2.15)                                                                             ,,1,
1.

mjipF
xx

yy
p st

n

ts ji

ts

ji 



 


      

for the matrix of components  
ji

 of *F at  P  in terms of the matrix  
st

  of    at  pF . The functions 
ji

 thus defined are of class 

rC at least on  U  which completes the proof.  

 

Corollary 2.5.4 
If F is an immersion and   is a positive definite, symmetric form then  *F  is a positive definite, symmetric bilinear form.  

Proof:  

 All that we need to check is that *F is positive define at each  MP . Let
P

X  be any vector tangent to M at p . Then  

(2.16)                                                                   0,,
**

* 
PPPP

XFXFXXF   

with equality holding only if   0
*


P

XF . However, since F  is an immersion,   0
*


P

XF .if and on only if 0
P

X . 

 

Definition 2.5.5 [ Riemannian Manifold.]  
 A manifold M on which there is defined a field of symmetric, positive definite, bilinear forms   is called a Riemannian manifold 

and    the Riemannian metric. We shall assume always that   is of class
C . 
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2.6 Rings Riemannian  
a Riemannian manifold , having define vectors and one-form we can define tensor , a tensor of rank ),( nm  also called ),( nm tensor 

, is defined to be scalar function of m one-forms and v  vectors that is linear in all of its argument, if follow at once that scalars 

tensors of rank (0,0) , for example metric tensor scalar product equation VPVP


,
~

)(
~

 requires a vector and one-form is possible 

to obtain a scalar from vectors or two one-forms vectors tensor the definition of tensors , any tensor of )2,0( will give a scalar form 

two vectors and any tensor of rank )2,0( combines two one-forms to given )2,0( tensor field xg called tensor the
1

xg  inverse 

metric tensor , the metric tensor is a symmetric bilinear scalar function of two vectors that xg and xg is returns a scalar called the dot 

product . ),(..),( VWgVWWVWVg


 .Next we introduce one-form is defined as linear scalar function of vector )(
~

VP


is 

also scalar product VPVP
~

,
~

)(
~




 
one-form p~ satisfies the following relation. 

(2.17)                                    )(
~

)(
~

,
~

,
~

,)(
~

WPbVPaWPbVPaWbVaPWbVaP


  

and given any two scalars a and b and one-forms QP
~

,
~

we define the one-form QbPa
~~

 by. 

(2.18)                             )()(
~

,
~

,
~

,
~~

)()
~~

( VQbVPaVQbVPaVQbPaVQbPa


  

and scalar function one-form we may write )
~

()(
~

,
~

PVVPVP


 . 

 For example 0,2  nm and )
~

,
~

()
~

,
~

()
~

,
~

()
~

,
~

()
~~

,
~~

( SQbdTRQbcTSPadTRPacTSdRcQbPaT  tensor of a 

given rank form a liner algebra mining that a liner combinations of tensor rank ),( nm is also a tensor rank ),( nm , and tensor 

product of two vectors A and B given a rank )0,2( , )
~

().
~

()
~

,
~

(, QBPAQPTBAT


 and  to denote the tensor 

product and non commutative ABBA


 and AcB


 for some scalar , we use the symbol  to denote the tensor product of 

any two tensor e.g BAPTP
~~~

 is tensor of rank )1,2( .   The tensor fields in inroad allows one to the tensor algebra

)( MTA
pR

the tensor spaces obtained by tensor protects of space R , MT
p

and MT p
* using tensor defined on each point Mp

field for example M be n-dimensional manifolds a differentiable tensor )( MTAt
pRp

 are same have differentiable components 

with respect , given by tensor products of bases nkMT
x

p

p

k
,....,1, 











 and   MTdx pp

k * induced by all systems on 

M . 

2.7 Riemannian Manifold on Curvature Bounded 

Let M be complete Riemannian manifold with sectional curvature bounded below by a constant
2K                                                               

Let    MLSCvandMUSCu  be tow functions satisfying.      


xvxu
Mx

sup:
0

  . Assume that u and v are bounded 

from above and below respectively and there exists a function    .,0,0: W satisfying   .0lW when .0l and   00 W such 

that        yxdwyuxu , Then for each 0 there exist Myx 


, , such that        


yvJYqxuJXp   ,2,2 ,,, such 

that      
0

yuxu  .And such that        lPlpYXlPqpyxd


   ,,,               

Where    lpandyxdl


, is the parallel transport along the shortest geodesic connecting 


yandx .We divide the proof into tow 

parts. [a]: without loss of generality , we assume that 0
0
 . Otherwise we replace u by 1

0
 u for each 0 we take Mx 


ˆ

such    
0

0ˆˆ 



















 wxvxu . 

Part[2]: We apply  to       222
,ˆ

2
,ˆ

2
,

2
),( yxdxxdyxdyx












  . We have for any 0 there exist 

)()( ** MSTYandMTSX
yx 

 such that .     


 xuJXyxD
x

 ,2ˆ,, and     


 yuJXyxD
y

 ,2ˆ,, and the block 

diagonal matrix satisfies 

(2.19)                                                               2

0

01






































Y

X
I  

 

2-7-1  Corollary :[Complete Manifolds with Ricci Curvature Bounded ] 
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Let M be complete Riemannian Manifold with Ricci curvature bounded below by a constant   21 kn  and 2Caf function on M 

bounded from below then for any 0 there exist a point Mx 


such that  

 (2.20)                                                               


 xfxffxf ,,inf                                  

Proof : 

Let wfvandfu .,inf  can be chose to be a linear function . it is straightforward to verify that all conditions in the theorem are 

satisfied . 

 

III. DISCRETE LAPLACE – BELTRAMI WITH DISCRETE RIEMANNIAN METRIC 

   

3.1 Laplace-Beltrami operator 

Laplace – Beltrami operator plays a fundamental role in Riemannian geometric .In real applications, smooth metric surface is usually 

represented as triangulated mesh the manifold heat kernel is estimated from the discrete Laplace operator- Discrete Laplace – Beltrami 

operators on triangulated surface meshes span the entire spectrum of geometry processing applications including mesh 

parameterization segmentation.  

 

Definition 3.1.1  [ Laplace – Beltrami Operator ]  

Suppose  ),( gM is complete Riemannian manifold, g  is the Riemannian metric,   is Laplace – Beltrami operator . The eigenvalue 

 
n

 and eignfunctions  
n
 of   are 

nnn
  , where 

n
  is normalized to be orthonormal in  )(2 ML , the spectrum is given by 

n
  .........0

10
 and 

n
 then there is heat kernel )(),,(   RMMCtyxK such that   )()(),,( yxetyxK

nn

tn 



                                                                     

heat kernel reflects all the information of the Riemannian metric. 

 

Theorem 3.1.2 

Let ),(),(:
22

gMgMf  diffeomorphism between two Riemannian manifold , If f is an isometric )()),((),,(
2

xftyMfKtyxK                      

0,,  tMyx   Conversely, if  f is subjective  map and equation  holds then f is an isomety. 

 Definition 3.1.3 : [ Polyhedral Surface ] 

An Euclidean polyhedral surface is a triple ),,( dTS , S: is a closed surface, T: is a triangulation of S , d : is metric on S , whose 

restriction to each triangle is isometric to on Euclidean triangle. 

 

Definition 3.1.4 : [ Cotangent Edge Weight ]  

Suppose   
ji

VV ,  is boundary edge of M and   MVV
ji

, , Then  
ji

VV , is associated with one triangle  
kji

VVV .,  the against  
ji

VV ,  at 

the vertex
k

V  is  then the weight of  
ji

VV ,  is given by cot
2

1


ij
W  , otherwise if  

ji
VV ,  is an interior edge the two angles are  ,

then the weight is )cot(cot
2

1
 

ij
W . 

 

Definition 3.1.5 : [Discrete Heat Kernel ] 

The discrete heat kernel is defined as, 
TCtK  )(exp)( 

 

 

 Definition3.1.6  

Suppose two Euclidean polyhedral surfaces ),,(
1

dTS  and ),,(
2

dTS are give 
21

LL  if and  
1

d and 
2

d differ by a scaling . 

Suppose two Euclidean polyhedral , surface ),,(
1

dTS  and ),,(
2

dTS are given 0)()(
21

 ttKtK  , if 
1

d  and 
2

d  differ by a scaling . 

Proof : 
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Therefore the discrete Laplace metric and the discrete heat kernel mutually determine each other. We fix the connectivity of 

polyhedral surface ),( TS .Suppose the edge set of  ),( TS  is sorted as  
m

eeeE .......,,.........,
21

 where Em   , the face set as F and a 

triangle    FVVV
kji
., as  Fkji ,, . We   denote an Euclidean polyhedral metric ).,,.........,(

21 m
dddd   where  REd : is the edge 

length function )(:
ii

edd is the length of edge 
i

e is   
kjid ddddddE  ),()2( 321

 , Be the space of all Euclidean triangles 

parameterized by the edge where  kji ,, is a cyclic permutation of  3,2,1 . In this work for convene , we use ),........,,(
21 m

uuuu   .To 

represent the metric , where 2

2

1
kk

du   . 

 

Definition 3.1.5 : [ Energy ]  

An Energy RE
u
: is defined as  




),.....,2,1(

)1,.....1,1( 1
21

)().........,,(
muuu m

k
kkm

duWuuuE  . Where )(uW
k

the cotangent weight on the edge 
k

e

determined by the metric  . 

 

Lemma 3.1.6 

Suppose 
nR , is an open convex domain in RERn :,  is a strictly convex function with positive definite Hessian matrix then 

nRE  : is a smooth embedding we show that 
u

 is a convex domain in  
mR , the energy E  is convex . According to gradient of 

energy. 
mRdE  :)( , ),........,,()...,,.........,(

2121 mm
wwwuuuE  is an embedding Namely the metric determined by the edge 

weight unique up to a sealing . 

 

Lemma 3.1.7 
Suppose an Euclidean triangle is with angles ),,(

kji
 and edge lengths ),,(

kji
ddd Angles are treated as function of the edge lengths 

),(
kjii

ddd then  k

j

ji

i

i

A

d

dA

d

d



cos

2
,

2










 . Where A is the area of the triangle. 

Lemma 3.1.8  

In an Euclidean triangle , let  2

2

1
ii

du    and  2

2

1
jj

du  , then 
i

j

j

i

uu 






  cotcot
       

Corollary 3.1.9  
The differential form  

kkjjii
dududuW  cotcotcot   . Is a closed 1-form.  

Corollary3.1.10 [ Open Surfaces ] 

The mapping on an Euclidean polyhedral surface with boundaries  ),........,,()...,,.........,(:
2121

,

mm

m

u
wwwuuuRE   is smooth 

embedding , it can proven using double covering technique.  

 

3.2 A Liouville Type Theorem for Complete Riemannian Manifolds 

First we consider the most popular maximum principle, let U be an connected set in an m-dimensional Euclidean space 
mR  and  jx  

a Euclidean coordinate . We denote by L a differential operator defined by . 

(3.1)                                                                              
j

j

ji

ji

x
b

xx
aL









 

2

                                               

Where ija and jb are smooth function on U for any indices . When the matrix ija is positive definite and symmetric , it is called a 

second order elliptic differential operator . We assume that L is an elliptic differential operator . The maximum principle is explained 

as follows. 

Defections3.2.1 [ Maximum Harmonic on Riemannian Geometry ]  

For a smooth function f on U if it satisfies  0Lf  , and if there exists a point in U at which it attains the maximum , namely , if there 

exists a point  0x in U at which )()(
0

xfxf  , for any point x  in M then the function f is constant. In Riemannian Geometry . this 

property is reformed as follows . Let ),( gM be a Riemannian manifold with the Riemannian metric g , then we denote by the 

Laplacian associated with the Riemannian metric g a function f is said to sub harmonic or harmonic if satisfies              
00  forf                                                                             
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Defection 3.2.2 [ Maximum Principles Riemannian ] 

For a sub harmonic function on f   on Riemannian manifold M if there exist a pints in M at which attains the this property is to give a 

certain condition for a sub harmonic function to be constant , when we give attention to the fact relative t these maximum principles. 

 

Definition 3.2.3Liouvile
,
s  

(a)Let f  be a sub harmonic function on 
nR , if it is bounded then it is constant.(b) Let  f  be a harmonic functions on 

nR  , 3m . If it 

is bounded then it is constant . We are interested in Riemannian analogues of Liouvile,s theorem compared with these Last tow 

theorems we give attention to the fact that there is an essential difference between base manifold . In fact one is compact and the other 

is complete and an compact , we consider have a family of Riemannian manifold  ),( gM at the global situations it suffices to consider 

a bout the family of complete Riemannian manifold of course , the subclass of compact Riemannian manifolds. ),( gM : is complete 

Riemannian manifold since a compact Riemannian manifold . 

 

Theorem 3.2.4 [ Complete Riemannian Manifold ] 

A let M be complete Riemannian   manifold whose Ricci curvature is bounded from below , if  
2C - nonnegative function f  satisfies 

Where  denotes the Laplacian on M , then f vanishes identically, the purpose of this theorem is t prove the following ( Leadville 

Type ) theorem in a complete Riemannian manifolds similar to theorem  in a complete Riemannian manifold similar to give anther 

proof of ( Nishikawas theorem ) . In this note main theorem is as follows  

 

Theorem 3.2.5 [ Riemannian Manifold whose Ricci is Bounded ] 

Let M  be a complete Riemannian manifold whose Ricci curvature is bounded from blew , if  
2C - nonnegative  function f satisfies 

nfCf
0

   

Where 0
C is any positive constant and n  is any real number greater f  vanishes identically .   

 

Theorem 3.2.6 [ Ricci Riemannian Manifold ] 

Let M  an n-dimensional Riemannian manifold whose Ricci curvature is bonded from below on M  , Let G be a 
2C - functions 

bounded from below on M  , then for any 0 , there exists a point p such that  

(3.2)                                                                    )(inf)(,)( pGGandPGPG                              

Proof : 

In this section we prove the theorem stated in introduction first all in order  prove theorem , then our theorem is directly obtained as a 

corollary of this property and hence Nishikawas theorem is also a direct consequence of this ( Nishikawas one ) 

 

Theorem 3.2.7 [ Manifold and  Ricci Curvature ] 
Let M  be a complete Riemannian manifold whose Ricci Curvature is bounded from blew , Let F  be any formula of the variable F

with constant coefficients such that 1

1

10 )..............()( 

  k

kn

k

nn CfCfCfCfF  Where  1n   , 01  kn  and                                                        

10 


k
CC  if a

2C - nonnegative function f satisfies . 

 (3.3)                                                                                             )( fFf    

Then we have Where 1
f denotes the super mum f the given function f  . 

Proof : 

From the assumption there exists a positive number a which satisfies 01
CaC n

k


  For the constant a given above the function )( fG

with respect to 1-variable f is defined by
2

1

)(
n

af


 , n is the maximal degree of the
f

, then it is easily seen that G is the         
2C - 

function so that it is bounded from appositive by the constant 
2

1 n

a


   and bounded from below by 0 , By the simple calculating we have  

(3.4)                                                                                                    fG
n

G n

n




 



1

1

2

1
                                               

Hence we get by using the above equation   
2

1

1

1

2

2

1
G

n

n
GGf

n

n
G

n










  Since the Ricci curvature is bounded from below 

by the assumption and the function G  defined above satisfies the condition that it is bounded from below , we can apply the theorem   

( 32.6) to the function G . Given any positive number     there exist a point P at which it satisfies ( 3.2) and ( 3.3) , ( 3.4 ) the 

following relationship at P . 
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21

2

1

1
)()()(

2

1










n

n
PGfPG

n
n

n

                                

Can be derived , where )(PG denotes )( fG thus for any convergent sequence e GG inf
0
  , by taking a sub sequence , if necessary 

because the sequence is bounded and therefore each term )(
m

PG of the sequence satisfies equation  we have GGPG
m

inf)(
0
  and 

the assumption 1n .An the other hand it follows from ( 5.2) we have  

21

2

1

1
)()()(

2

1
mmmm

n

n

m
n

n
PGPPG

n










 
 And the right side of the a above inequality converges to zero because the function G  is bounded by choosing the constant a it 

satisfies 01
CaC n

k


 , A accordingly there is a positive number   such that 01
2

1

2

1
C

n
aC

n n

k




 


  , 0

C is the constant coefficient 

of the maximal degree of function  F so for a given such that 0a , we can take a sufficiently large integer m such that  

(3.5)                                                                                


 ))(()(
2

1
1

2

m

n

n

m
PfFPG

n
                                        

Where we have used the assumption equation ( 3.2 ) of the theorem ( 3.2.6) and equation (3.4) so this inequality together with the 

definition of )(
m

PG Yield  
n

mm
Paf

n
PfF )()(

1

2
))(( 





                                  

 

 Remark 3.2.8  

Suppose that a nonnegative function f satisfies the condition we can directly yield  ffnf nn   21 )1(  ,                                                                                          

(3.6)                                                                   
ffnfffnnf nnn   231 )1()()2()1(  

we define a function h by 
1nf , if 2n then it satisfies 

2

0)1( hCnh   Thus concerning the theorem in the case 2n the condition 

(2.7) is equivalent 21  n  where 1C  is a positive constant  

 

3.2  [Geometric Maximum Principle on Riemannian Manifolds] 
We now fix our sign conventions on the imbedding invariants of smooth hyper surfaces in Riemannian manifold  gM , . It will be 

convenient to assume that our hyper surfaces are the boundaries of open sets. An this a always true Locally it is not a restriction by 

let MD  be connected open set and let DN  , be part of all D is smooth , let n be the outward pointing unit normal along N

then the second fundamental form of N is symmetric bilinear form defined on the tangent space to N by                                             

 
nx

N YXh  ,, . The mean curvature of N is then 
Ng

N trace
n

H
1

1


 and  

ii

n

i

NN eeh
n

h ,
1

1 1

1




 where  

121 ,........,, neee is local 

orthogonal from for  NT this is the sign convention so that for the boundary 
1nS of the unit ball 

n in 
nR the second fundamental 

form NS

N gh  is negative definite the mean curvature is 1
1


nS

H  . 

 

3.2.1 Definition :[ Hypersuface on Curvature 0H ]   
Let U be an open set in the Riemannian manifold  gM , then .(a) U has mean curvature 0H  in the sense of contact hypersurfaces 

iff for all Uq  and 0 there is an open set D  of M with 


UD and Dq  near q  is a C hypersuface of M and at point q , 



0HH D

q .(b) U has mean curvature 0H in the sense contact hypersurface is constant 0kC  so that for all kq and 0 there 

is open set D   of M with 


UD and Dq  the of D near q , 

0HH D

q and also 
DKg

D

q CH


  . 

 

3.2.3 Theorem  

Let  gM , be a Riemannian manifold MUU 10 , open sets and let 0H be a constant , assume that .(a) 010 UU  (b) 0U has mean 

curvature 0H in the  sense of contact hyper surfaces.  (c) 1U has mean curvature 0H in the sense of contact hypersurfaces with a 

one sided Hessian bound .4. there is a point 


 UUP 0 and a neighborhood N of P that has coordinates  nxxx ,......, 21

cantered at P

so that for some 0r the image of these coordinates is the box  nxxx ,......, 21

= rxi  and there are Lipschitz continues and there are 

Lipschitz continuous function   rxxxxUU in  :.,,.........,:, 121

10  ,  rr, so that NU 0 are given by 

(3.7)                  121

0

21

0 .,,.........,:,.......,,,  nnn xxxUxxxxNU        ,             121

1

21

1 .,,.........,:,.......,,,  nnn xxxUxxxxNU                   
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This implies 10 UU  and 0U is smooth function , therefore NUNU 
10 is a smooth embedded hyper surface with constant 

mean curvature 0H ( with respect to the outward normal to 1U ). 

.  

 

IV. DIFFERENTIABLE  RIEMANNIAN   METRIC 

 5.1 A differentiable Structures on Topological  

A differentiable structures is topological is a manifold it an open covering U where each set U is homeomorphism, via some 

homeomorphism h to an open subset of Euclidean space nR , let M be a topological space , a chart in M consists of an open 

subset MU  and a homeomorphism h of U onto an open subset of mR , a 
rC atlas on M is a collection   hU , of charts such 

that the U cover M and 1, 

hhB the differentiable vector fields on a differentiable manifold M . Let X and Y be a differentiable 

vector field on a differentiable manifolds M then there exists a unique vector field Z such that such that , for all  

fYXXYZfDf )(,  if that Mp and let MUx : be a parameterization at p and  




































 

j
j

j
i

i

i
y

aY
x

aX ,  

(5.1)                                                                



































 

j
j

i
i

i

j
x

f
aYYXf

x

f
bXXYf (,)(                    

Therefore Z is given in the parameterization x by 
Z

. )(,)(
,

j

i

j

j

j

ji
i

x

a
b

x

b
afXYfYXfZ









  . Are differentiable this a 

regular surface is intersect from one to other can be made in a differentiable manner the defect of the definition of regular surface is its 

dependence on 3R . A differentiable manifold is locally homeomorphism to nR the fundamental theorem on existence , uniqueness 

and dependence on initial conditions of ordinary differential equations which is a local theorem extends naturally to differentiable 

manifolds .For familiar with differential equations can assume the statement below which is all that we need for example X  be a 

differentiable  on a differentiable manifold  M and Mp then there exist a neighborhood Mp and MU p  an inter 

,0,),(   and a differentiable mapping MU ),(:  such that curve ),( qtt  and qq ),0( a curve 

M ),(:  which satisfies the conditions ))(()(1 tXt  

and q)0( is called a trajectory of the field X that passes 

through q for 0t . 

 

Definition 5.1.1 

A differentiable manifold of dimension N is a set M and a family of injective mapping MRx n  of open sets nRu  into 

M such that   (a) Muxu )(  (b) for any  , with )()(  uxux  (c) the family ),(  xu is maximal relative to 

conditions (a),(b) the pair ),(


xu or the mapping 
x with )(


uxp is called a parameterization , or system of coordinates of 

M , Muxu )(  the coordinate charts ),( U where U are coordinate neighborhoods or charts , and  are coordinate 

homeomorphisms transitions are between different choices of coordinates are called transitions maps . 

 1

, : 

ijji    

Which are anise homeomorphisms by definition , we usually write 
nRVUpx  :,)(  collection U and 

MUVxp   :,)( 11  for coordinate charts with is i
UM  called an atlas for  M of topological manifolds.                   

A topological manifold M for which the transition maps )(, ijji   for all pairs ji
 , in the atlas are homeomorphisms is 

called a differentiable , or smooth manifold , the transition maps are  mapping between open subset of 
mR , homeomorphisms 

between open subsets of 
mR are

C maps whose inverses are also
C maps , for two charts iU and jU the transitions mapping 

(5.2)                                                                   )()(:)(
1

, jijjiiijji
UUUU 


   

And as such are homeomorphisms between these open of 
mR . 

 

Example 5.1.2 

the differentiability )( 1   is achieved the mapping ))~(( 1   and )~( 1  which are homeomorphisms since )( AA   by 

assumption this establishes the equivalence )( AA  , for example let N and M be smooth manifolds n and m respecpectively , 

and let MNf : be smooth mapping in local coordinates   )()(:1 VUff    with respects charts ),( U and 
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),( V , the rank of f at Np is defined as the rank of f  at )( p i.e )()()( pp fJrkfrk 
 is the Jacobean of f at p this 

definition is independent of the chosen chart , the commutative diagram in that     111 ~     ff                                

Since  1   and  1   are homeomorphisms it easily follows that which show that our notion of rank is well defined 

      111     fJJfJ iyjx , if a map has constant rank for all Np we simply write )( frk , these are called 

constant rank mapping. 

 

 Definition 5.1.3 

The product two manifolds M1 and M2 be two
kC -manifolds of dimension 1n and 2n respectively the topological space 21 MM  are 

arbitral unions of sets of the form VU where U is open in 1M and V is open in 2M , can be given the structure
kC manifolds of 

dimension n1.n2 by defining charts as follows for any charts 1M on  
jjV , on 2M we declare that  

jiji VU   , is chart on

21 MM  where
)21(

:
nn

jiji RVU


 is defined so that    )(,)(, qpqp jiji   for all  
ji VUqp ,  .           A 

given a
kC n-atlas, A on M for any other chart  ,U we say that  ,U is compatible with the atlas A if every map  1 i and

 1

i  is
kC whenever 0

i
UU the two atlases A and A

~
is compatible if every chart of one is compatible with other atlas. 

 

Definition 5.1.4 

A sub manifolds of others of nR for instance 2S is sub manifolds of 3R it can be obtained as the image of map into 3R or as the level 

set of function with domain
3R we shall examine both methods below first to develop the basic concepts of the theory of Riemannian 

sub manifolds and then to use these concepts to derive a equantitive interpretation of curvature tensor , some basic definitions and 

terminology concerning sub manifolds, we define a tensor field called the second fundamental form which measures the way a sub 

manifold curves with the ambient manifold , for example X be a sub manifold of Y of XE : and YEg 1: be two vector 

brindled and assume that E is compressible , let YEf : and YEg 1: be two tubular neighborhoods of X inY then there exists 

a 1pC .   

Definition 5.1.5 
Let 

1M and 
2

M be differentiable manifolds a mapping 
21: MM  is a differentiable if it is differentiable , objective and its 

inverse
1 is diffeomorphism if it is differentiable   is said to be a local diffeomorphism at  Mp if there exist neighborhoods 

U of p and V of )( p such that VU : is a diffeomorphism , the notion of diffeomorphism is the natural idea of equivalence 

between differentiable manifolds , its an immediate consequence of the chain rule that if 
21: MM  is a diffeomorphism then

2)(1: MTMTd pp   . Is an isomorphism for all 
21: MM  in particular , the dimensions of 

1
M and 

2
M are equal a local 

converse to this fact is the following 
2)(1: MTMTd pp   is an isomorphism then  is a local diffeomorphism at p from an 

immediate application of inverse function in nR , for example be given a manifold structure again A mapping NMf  :1 in this 

case the manifolds N and M are said to be homeomorphism , using charts ),( U and ),( V for N and M respectively we can 

give a coordinate expression NMf :
~

   

Example  5.1.6 
Let 1

1

M and 1

2

M be differentiable manifolds and let 
21: MM  be differentiable mapping for every 

1Mp and for each

1MTv p choose a differentiable curve 
1),(: M  with pM )( and v )0( take   the mapping 

2)(: MpTd p  by given by )()( Mvd   is line of  and 1

2

1

1:  MM be a differentiable mapping and at 
1Mp be such

21: MTMTd p   is an isomorphism then  is a local homeomorphism  

 

 

 

 

Theorem 5.1.7 
Let G be lie group of matrices and suppose that log defines a coordinate chart the near the identity element of G , identify the tangent 

space GTg 1 at the identity element with a linear subspace of matrices , via the log and then a lie algebra with  

 
122121, BBBBBB  the space g is called the lie algebra of G   . 

Proof:  
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It suffices to show that for every two matrices gBB 
21

, the  
21, BB is also an element of g as  

21, BB is clearly anti commutative 

and the ( Jacobs identity) holds for
exp2exp1exp2exp1

)()()()()( tBtBtBtBtA  . Define for   t with sufficiently small a path 

)(TA in G such that IOA )( using for each factor the local formula 

(5.3)
                                                    

)(2/1)( 222

exp tOtBBtIBt 
     

  0,)(,)( 2

21  ttOtBBItA                              

hence   )(,)(log)( 22

21 tOtBBtAtB  exp )()( tAtB  hold for any sufficiently that lie bracket   gBB 21, on algebra is an 

infinitesimal version of the commutation   1

2

1

111 ,,  gggg in the corresponding ( lie group ). 

 

Theorem 5.1.8  
The tangent bundle TM has a canonical differentiable structure making it into a smooth 2N-dimensional manifold , where N=dim. The 

charts identify any )()( TMMTUU pp  for an coordinate neighborhood MU  , with nRU  that is hausdorff and second 

countable is called ( The manifold of tangent vectors ) 

 

Definition 5.1.9 
A smooth vectors fields on manifolds M is map TMMX : such that . (a) MTPX p)( for every G (b) in every chart X is 

expressed as )/( ii xa  with coefficients )(xai
smooth functions of the local coordinates ix .  

 

5.2 Differentiable manifolds tangent space )(MT
p

 

  

In this sub section is defined tangent space to level surface  be a curve is in  )(),....,(),(:, 21 ttttR nn   a curve can 

be described as vector valued function converse a vector valued function given curve , the tangent line at the point )(MT
p

 











00

1

....,)( t
dt

d
t

dt

d
t

dt

d n we many k bout smooth curves that is curves with all continuous higher derivatives cons the level 

surface   cxxxf n ,...,, 21
of a differentiable function f where

ix to thi  coordinate the gradient vector of f at point

)(),....,(),( 21 PxPxPxP n is 

















nx

f

x

f
f ,.....,

1
is given a vector ),...,( 1 nuuu  the direction derivative 

n

nu
u

x

f
u

x

f
uffD









 ...1

1
, the point P on level surface  nxxxf ,...,, 21

 the tangent is given by equation. 

(5.6)

                                                      

0)()()(....))(()( 11

1










PxxP

x

f
PxxP

x

f nn

n
 

For the geometric views the tangent space shout consist of all tangent to smooth curves the point P , assume that is curve through 

0tt  is the level surface   cxxxf n ,...,, 21
,   ctttf n )(),....,(),( 21  by taking derivatives on both  

  0))()(....)((
01










tP

x

f
tP

x

f n

n
 and so the tangent line of  is really normal orthogonal to f , where runs 

over all possible curves on the level surface through the point P . The surface M be a C manifold of dimension n with 1k the 

most intuitive to define tangent vectors is to use curves , Mp be any point on M and let   M  ,: be a 1C curve 

passing through p that is with pM )( unfortunately if M is not embedded in any
NR the derivative )(M  does not make sense 

,however for any chart  ,U at p the map    at a 1C curve in
nR and tangent vector   )(

/
Mvv  is will defined the 

trouble is that different curves the same v given a smooth mapping MNf : we can define how tangent vectors in NT
p

are 

mapped to tangent vectors in MT
q

with  ,U choose charts )(pfq  for Np and  ,V for Mq we define the tangent 

map or flash-forward of f as a given tangent vector   NTX
pp

  and      ffMTfd
p


**

,: . 

A tangent vector at a point p in a manifold M is a derivation at p , just as for 
nR the tangent at point p form a vector space 

)(MT
p

called the tangent space of M at p , we also write )(MT
p

a differential of map MNf : be a
C map between 

two manifolds at each point Np the map F induce a linear map of tangent space called its differential at p , 

NTNTF
pFp )(*

:  as follows it NTX
pp

 then )(
* p

XF is the tangent vector in MT
pF )(

defined . 

(5.7)
                                                        

    )(,)(
*

MCfRFfXfXF
pp
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The tangent vectors given any C -manifold M of dimension n with 1k for any Mp ,tangent vector to M at p is any 

equivalence class of 1C -curves through p on M modulo the equivalence relation defined in the set of all tangent vectors at p is 

denoted by MT
p

we will show that MT
p

is a vector space of dimension n of M . The tangent space MT
p

is defined as the vector 

space spanned by the tangents at p to all curves passing through point p in the manifold M , and the cotangent MT
p

*
of a manifold 

at Mp  is defined as the dual vector space to the tangent space MTp , we take the basis vectors 













ii
x

E for MTp and we 

write the basis vectors MTp
* as the differential line elements 

ii dxe  thus the inner product is given by 
j

i

idxx  ,/ .   

 

Theorem 5.2.1  tangent bundleTM  
The tangent bundle TM has a canonical differentiable structure making it into a smooth 2N-dimensional manifold , where N=dim. 

The charts identify any )()( TMMTUU
pp

 for an coordinate neighborhood MU  , with nRU  that is hausdorff and 

second countable is called ( The manifold of tangent vectors ) 

 

Definition 5.2.2 
A smooth vectors fields on manifolds M is map TMMX : such that (a) MTPX

p
)( for every G (b) in every chart X is 

expressed as )/(
ii

xa  with coefficients )(xa
i

smooth functions of the local coordinates ix .  

 

Theorem 5.2.3 Isomorphic MT
p

 

Suppose that on a smooth manifold M of dimension n there exist n vector fields  )()2()1( ....,,, nxxx for a basis of MT
p

at every 

point p of M , then MT
p

is isomorphic to
nRM  m here isomorphic means that TM and 

nRM  are homeomorphism as 

smooth manifolds and for every Mp , the homeomorphism restricts to between the tangent space MT
p

and vector space

  n

i
RP  . 

Proof:  

define TMMTa p 


: on other hand , for any 
nRM  for some Ra

i
 now define 

 n

n
RMaasTMa  ),....,(:)(:

1


 is it clear from the construction and the hypotheses of theorem that  and

1 are 

smooth using an arbitrary chart
nRMU : and corresponding chart. 

(5.8)                                                                      
mn RRTMUT  )(: 1  
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charts . The tangent , cotangent vector space manifold of dimension k with 1k the most intuitive method to define tangent vectors 

to use curves , tangent space MTp and tangent space at some point Mp the cotangent MTp
* is defines as dual vector space of 

Mp . 
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