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  Abstract- As the world runs fast, its our duty to run with the 

world compensating its speed. There is an urge to prove 

everyone unique. Hence time management play a worthless role 

in the daily work of a person. At morning it is a herculean task to 

wake up from the bed. “Let me sleep for some more time” is the 

first slogan of everyone every morning. But feeling guilty for not 

waking up in the morning is also encountered in several cases. In 

this paper we propose  a novel “Murderer Algorithm”  based 

automatic waking up system that helps to wake up every 

morning. The uniqueness of the system is to make the person in 

the bed to wakeup and get away from the bed. The device 

employs simple capacitive touch sensor to sense the presence of 

a person and also a brig 

 

    Index Terms- Murderer Algorithm, AutomaticWake up 

system,  

I. INTRODUCTION 

ime and Tide Waits for none, is meaningful slogan and its 

realised slowly in this era. Hence the available time must be 

utilized in a efficient manner. The entire day depends upon how 

active we wake up every morning. Hence wakeup in every 

morning makes the day. The problem encountered in today’s 

young men : As the sun rises, laziness dominate their work loads 

and hence being in the bed for hours and delays the whole day’s 

process. But feeling guilty for not waking up affects the entire 

day’s process. From the above scenario it is very clear that the 

problem in today’s generation is to make them wake up with 

strong force. The usage of alarm is useless at this instance as it is 

capable for making the alarm to be quiet. Hence this work would 

be helpful in waking up a person as a new “Murderer Algorithm” 

is used. 

II. PROBLEM  IDENTIFICATION 

 

The  major problem concerned with young people is waking up 

from bed every morning. The young men who are working in 

companies would be tired and might sleep for more hours 

regretting the next day’s work. This results in the condition that 

they never get up from the bed which results in lagging of the 

current day’s work chart. The important problem that is surveyed 

is that the young men who regret to get up in the morning needs 

some stimulus that could awake them. And once if they wake up, 

they feel active and proceed with their work else they wake up so 

late and feel guilty for not waking up  in the morning. The 

conventional alarm system works only for a limited extent i.e., 

when a person is so tired he has the  option to switch it off and 

retain his sleep. Thus the problem identified is that we need a 

continuous stimulus to wake the person in the bed.  

III. MURDERER ALGORITHM 

   The proposed Murderer Algorithm (MA) is based on the 

analogy with the character of a typical murder. This algorithm 

can be classified under the Decision Algorithms (DA)[3]. The 

algorithm can be explained as: Let Ai be the area under survey 

and the (x0,x1) are the possible outcomes. The outcome x0 

indicates the agreement of the condition and can be given as 

positive decision where as x1 does not agree with the given 

condition and can be given as negative decision. The constrain Ci 

is the decision factor. 

 

 Hence mathematically, 

 

                                               X0 , if Ai ∈ Ci.  

                          Y= 

                                               X1, if Ai ∉  Ci. 

 

 

The algorithm of the Murderer Algorithm (MA) is given below  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T 

Wait for Ti→ Pi 

 

When Ti = Pi 

 

Check person if available in Ai 

 

Kill the person 

 

Check for the person to be dead 

 

If he is dead, leave the Ai 

 

Else if he is not dead, continuously 

Attack him till death 

 

Leave Ai  and wait for next Pi 
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Fig 1 : Murderer Algorithm 

The variable Ti used in the algorithm denotes the current 

timing and the variable Pi defines the perfect timing. Ai is the 

available area under survey. The flow chart for MA up on the 

proposed device is given as below 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 2 : Flow Chart for Murderer Algorithm 

 

IV. EXPERIMENTAL BACKGROUND   

   The proposed equipment works purely on Murderer Algorithm 

The man to be waked up goes to bed by switching on the 

equipment. The timer starts and the clock proceed. When the 

prescribed time is met, the timer initiates the sensor. The sensor 

checks the availability of man in the bed and when there is a man 

in the bed, it stimulates the vibrator which is set under the bed. 

As soon as the vibrator is switched on, the sensor continuously 

checks for availability.  

The various components to be used in the proposed equipment 

are as follows : 

A. Timer 

    The timer used must be capable of initiating the sensor 

attached and activate the sensor. The timer send the activation 

signal to the sensor. The timer is attached with a clock. 

B. Sensor 

    The best sensor suited for this application is found to be 

capacitive touch sensor. In electrical engineering, capacitive 

sensing [1] is a technology, based on capacitive coupling, that 

takes human body capacitance as input. Capacitive sensors detect 

anything that is conductive or has a dielectric different from that 

of air. Many types of sensors use capacitive sensing, including 

sensors to detect and measure proximity, position or 

displacement, humidity, fluid level, and acceleration. Human 

interface devices based on capacitive sensing, such 

as trackpads can replace the computer mouse. Digital audio 

players, mobile phones, and tablet computers use capacitive 

sensing touchscreens as input devices. Capacitive sensors can 

also replace mechanical buttons. There is also a musical 

instrument, the theremin, that uses capacitive sensing to allow a 

human player to control volume and pitch without physically 

touching the instrument. A simple circuit is taken from [4] 

               

Fig 3 : A Simple Capacitive Touch Sensor 

C. Vibration Scheme : A vibration scheme is set up at the top and 

bottom of the cot so that it, when the sensor gives the input to the 

vibrator, the vibrator turns on and unless the output is zero from 

the sensor the vibration continues to vibrator. The vibration 

scheme should be such that it does not affect the human and at 

the same time it must be capable of waking up a person. The 

proposed design can be implemented using H- Bridged driving 

circuit driven motor[2]. The actual direction that the motor goes 

will depend on its polarity connection in the middle. But for this 

example, let us consider that 'forward' drive occurs when signal 

A is set high, and reverse drive occurs when signal B is 

high.Note that for the H-bridge to work we will also need A' and 

B' which are the A and B drive signals Noted , i.e. when A is 

high, A' has to be low. The driving circuit for the vibrator is 

given in fig 4 

 

Start 

Look up for perfect timing 

When the 

time is 

perfect 

Kill the person (Awake the 

person) 

Dead (Got 

up from 

bed) 

Stop 
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Fig 4: H- Bridged driving circuit 

V. PROPOSED WORKING 

   The entire circuit is activated as the person goes to bed. The 

timer is activated and the timer is preset with the alarm time. 

When the preset time is met the timer alerts the sensor. The 

sensor in turn  alerts the sensor to check weather the person is 

available in the bed. The simple capacitive sensor is used for this 

purpose. When the person is in the bed, the sensor send the 

activation signal to the vibrator and if not then the system waits 

for next preset time. Once when the vibration is switched on, it 

continues to work until  the stop signal is sent from the sensor. 

The sensor sends this signal only when the person gets away 

from the bed.    

 

                           
 

Fig 3 : Proposed waking up system 

 

 As given in fig 3, the vibration produced by the circuit disturbs 

the person in the bed continuously until the person comes out of 

his bed. 

       The proposed become distinct from the conventional 

systems, as the circuit once switched on cannot be switched off 

until the person is away from the bed. Hence it is assumed that 

once when the person is away from the bed even to switch off the 

circuit he becomes active and does not go to bed there after, 

rather he would proceed to his further work. 

VI. FUTURE ENHANCEMENT AND CONCLUSION 

    The proposed work can be improved by specially designed 

integrated circuits as the circuit in the proposed design has more 

complexity. When implemented using integrated circuits the 

power consumptions will also become less to an extent. Also the 

proposed MA also has to analyzed theoretically and 

mathematically and the authors are working in the same 

direction. Several decision problems whose assistance is needed 

to solve real life problems can be solved using MA after its 

complete mathematical analysis  
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Abstract- This paper is mainly concerned with the application of 

countability theory in Finance. The author undertakes to explain 

countability theory for infinite countables not only in a precise 

manner but also gives analytical examples to simplify the theory 

even further. Some of the ways of ascertaining countability of 

infinite countables as indicated by the author entail: finding a 

bijection, finding a surjection, through a listing of elements and 

also through the determination of whether the elements are 

injective. The paper amalgamates Finance and countability by 

determining main areas in which the theory of countability is 

applicable in Finance. The paper explores: countability of 

Financial Statements constitutes, profit countability, countability 

of required rate of return, countability of company financing, 

countability in determination of capital investment decisions, 

countability in working capital constituents and countability in 

projection of financial statements’ data. 

 

Index Terms- Countable, Uncountable, Injective, bijection, 

surjection  

 

I. INTRODUCTION 

1.1 Countable And Uncountables 

ountability is an aspect of sets that relates to the number of 

elements in the set. A countable set is defined as being a set with 

the same cardinality and also one that is denumerable. A set with 

the same cardinality has same number of elements for that case 

as some subset of natural numbers. A set which is denumerable is 

said to mean one that is countably infinite. The opposite of non-

denumerable is infinitely uncountable. A set that is not countable 

is said to be uncountable in countability laws [1]. 

       The question is not whether elements in a finite set are 

countable or not since they are obviously countable by counting 

one at a time of those elements in any given finite set. However, 

one finite set may be said to be ‘more crowded’ than another 

when it contains more elements than the other finite set. The big 

question comes as to whether you can be able to confirm that 

countably infinite and uncountably infinite status of sets exist in 

countability of Financial Statements constitutes, profit 

countability, countability of required rate of return, countability 

of company financing, countability in determination of capital 

investment decisions, countability in working capital constituents 

and countability in projection of financial statements’ data. This 

is the main question that this paper focuses to address.  

        [2] Researchers have come up with a less direct way of 

counting the rationals with the help of continued fraction, but 

theirs has the advantage of being constructive. The sequence of 

integers from the previous step is interpreted as a continued 

fraction such that,  

e.g., {2, 4, 2, 2} is mapped onto [2; 4, 2, 2] = 2 + 1/ (4 + 1/ (2 

+ 1/2)) = 49/22.  

 

       A set X is called countably infinite if there is a bijection f 

that maps X onto the set N of rational numbers. X is called 

countable if it is either finite or countably infinite. X is called 

uncountable if it is not countable.  

       A set is finite if  S  n   . A set that is not finite is said to be 

infinite. All finite sets are countable since they are known and 

can be counted by the mare listing of elements.  

       A set is infinite if  S  n   . Infinite sets are countable if they 

are denumerable. A set is denumerable if there is a bijection (one 

to one function) such that f1 s→N.   

       Here N = {1, 2, 3...} the set of natural numbers. The 

bijection establishes a one to one correspondence between the set 

elements S and the natural elements.  

 

1.2 Determination of infinite countability 

       Infinite countable sets can be determined on the criteria 

below, that there exists either a bijection, surjection, listing of 

elements or an injection, and that can be confirmed as below 

shown: 

a) Injection 

       An injection is a one to one function. If x≠y then f(x) ≠f(y). 

Thus F: s→ N is one to one if f(x)  f(y) if and only if x y. [1] 

       For instance, to determine whether Q of elements is 

countable by getting an injection, you can get two distinct primes 

say 5 and 7 and define F:Q
+
→N by f(m/n) 5

m
7

n
. Suppose 

f(m1/n2)=f(m2/n2), that will translate to 5
m1

7
n1

=5
m2

7
n2 

and thus the 

existence of a unique decomposition n1=n2 and m1=m2. F is 

injective and thus Q
+
 is countable [2].  

       Also, we can prove that ABD is infinitely countable by use 

of an injection as below: 

       Let f(a, b, d) = f(a', b', d'). Assume independent three primes 

say 2, 3, and 5.  

 

This will translate to: 

2
f (a)

 3
f (b)

 5
f (d) =

2
f (a')

 3
f (b')

 5
f (d') 

 

By unique decomposition in N: 

2 
f (a)

 
=
2

f (a')
 

 

3 
f (b) =

3
f (b')

 
 

5 
f (d) =

 5
f (d') 

 

       But f1, f2f3 are injections where a=a', b=b' and d=d'. (a, b, d) 

  (a' b’d’). Hence f is injective and so ABD is countable. 

b) Surjection 

       A surjection gives the evaluative means as to whether 

infinite elements are countable or not. F:s→N is on surjective if 

C 
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F(s)  N i.e. for every n€n1 there exists so€s1 with every f(so)=n 

[1].  

       For instance, to confirm whether Q of integers is countably 

infinite by getting a surjection of g: N→Q
+
,we assume any two 

fixed primes say 5 and 7.  

 

Define g by g (n) ={m/n if n=5
m
7

n
}.  

Let t k/r €Q
+
, k, r €n.   

Take n=5
k
7

n
€n.  

g(n)=g(5
k
7

r
)=k/r.  

       g is onto *(surjective) and hence Q
+
 is countable and so Q

-
 as 

well shall be countable.   

 

       Also assume ABD is countable and you are proving by aid 

of a surjection g: n→ A B D. You assume three primes say 2, 3, 

and 5 and define g by: 

g(n)=m/n/o if n=2
m
3

n
5

o.  

 

Let t k/l/r€ A B D, k, l, r €n, 

 

Take n=2
k
3

l
5

r
€n. 

       The resulting will be g(n)=g(2
k
3

l
5

r
)=k/l/r. Thus ABD of 

integers is infinitely countable.  

 

c) One to one correspondence (Bijection) 

       We can “count” the members of a countable set just like we 

could count the natural numbers. An infinite set like X= {x1, 

x2...} is thus countable, for we can put the members of X into the 

one-to-one correspondence with the natural numbers: 

  

x1→1   x2→2   xm →m 

 

 

        [1] To see this more clearly, let f be a bijection from X onto 

N. Then f is invertible, and the inverse function f
-1

 is a bijection 

from N onto X. But this means that we must have: X= {F
-1

 (1), F
-

1
 (2)...}.  

 

       Thus, if we let xi= f
-1

 (1), i=1,2,... we may write 

X={x1,x2,...}. 

For instance, to determine whether M of integers is countable we 

get a bijection F: n→M by:  0 if n 1 

 f (n)=   k if n=2k 

        -k if n=2k+1 

 

N=1,  2,  3,  4,  5,  6, 7, 8, 9... 

    ↕  ↕  ↕   ↕   ↕  ↨  ↕ ↕  ↕… 

M=0,  1, -1,  2,  -2, 3,-3, 4,-4.... 

 

       The function is a bijection since the sets agree in their 

cardinality.  

       Also, you can define g:m→N where g(n) 2k if k>0, 2k+1 if 

k≤0 and k 0 if g(0) 1, g(1) 2(1) 2 and g(-1)=2(1-1)+1=3. 

N=1  2 2 4 5 

      ↕ ↨ ↕ ↨ ↕ 

g= 0 -1 1 -2 2 

Thus there exists a bijection and hence the set M is countably 

infinite. It is worth noting that if AϵB, and B is countable, then A 

is countable too.  

 

d) Giving a listing of elements 

       Infinite countability can also be determined by giving a 

listing of elements [1]. For instance, to determine whether an 

infinite element P is countable by giving a listing of elements 

where P
+
 is a series of +ve rationals and P

-
 as a series of –ve 

rationals, it shall be enough to show an array in P
+
 with row k 

containing all elements with denominator k.  

1: 1/1 2/1 3/1 4/1 5/1........ 

2: ½ 2/2 3/2 4/2 5/2........ 

3: 1/3 2/3 3/3 4/3 5/3........ 

4: ¼ 2/4 ¾ 4/4 5/4........ 

 

       By getting a listing on sum depending on sum of numerator 

and denominator as below; 

 

1/1→ 2/1→ 3/1→ 4/1→ 5/1........ 

↕ ↕ ↕ ↕ ↕………………………… 

½→ 2/2→ 3/2→ 4/2→ 5/2........ 

↕ ↕ ↕ ↕ ↕………………………… 

1/3→ 2/3→ 3/3→ 4/3→ 5/3........ 

↕ ↕ ↕ ↕ ↕………………………… 

¼→ 2/4→ ¾→ 4/4→ 5/4........ 

 

       Thus 1, 2, 1/2, 1/3, 3/4, 3/2...we can list all elements and 

hence P
+
 is countable and hence P

-
shall be countable as well.  

 

II. COUNTABLE SETS VERSES UNCOUNTABLE SETS 

The following sets are countable: 

a) Q and all its subsets 

b) Any countable union of countable sets 

c) Any countable direct product of countable set i.e. 

countable times countables equals countable 

d) Any extension (field) of countable set 

 

The following sets are uncountable: 

a) Any open/closed interval in R is uncountable set  

b) (0,1)<R since 0,1 is uncountable, R is uncountable 

c) Any subset of an interval in R is uncountable. i.e. A€C 

if A is uncountable and thus B 

d) Countable times uncountable set gives an uncountable 

set. 

 

III. APPLICATION OF COUNTABILITY THEORY TO FINANCE 

       Finance refers to the art and science of managing money. 

Countability theory finds a number of financial applications as 

below argued: 

 

a) Countability of Profits 

       Profit cannot just be determined from a vacuum. There must 

be substantive counting of total expenses and total revenues such 

that the difference between total revenues and total expenses 

gives rise to the profit realized an important phenomenon in all 

businesses. The profit objective has remained the main and key 

objective since time memorial due to the fact that organizations 

need to survive and their survival is depended upon their 
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profitability. The focus of profit maximization objective is to 

achieve the highest possible profits during the year and hence 

organizations must plan well their revenues and expenses such 

that when counted they yield higher profitability.  

i.e.   Profit =Revenue – Expenses 

 

b) Countability to determine required rate of return 

       A firm’s required rate of return refers to the minimum rate of 

return that a project must generate if it has to receive funds.  It is 

mostly abbreviated as (Rj). Rj is therefore the opportunity cost of 

capital or returns expected from the second best alternative [3]. 

Required Rate of Return = Risk free rate + Risk premium 

    Rj = Rf + β (Rm- Rf) 

Where 

Rj:  represents the expected rate of return 

Rf:  represents the risk free rate of return 

β: represents the risk measurement, also called beta 

Rm represents the risk market risk 

Thus, β (Rm- Rf) represents the risk premium 

 

       In other words, the required rate of return can therefore be 

expressed as follows: 

Rf = Rf + (Rj1 – Rf) β1 + (Rj2 – Rf) β2 + (Rj3 – Rf ) β3 

Where; 

1. Rj1, Rj2… Rjn = Expected return of security j under 

macro-economic factors 1, 2 ….n. 

2. β1 , β2….. βn = Beta of security j/ Sensitivity of 

security j returns to change in factors 1, 2, ….n. 

3. Rj for every factor is computed on assumption that there 

is unit sensitivity to a given economic factor and a zero 

sensitivity to all other factors. 

 

       Firms can determine their required rates of return by 

countably knowing the two main components involved: the risk 

free rate and the premium and counting the sum of the two to 

determine the resultant solution. 

 

c) Countability of Financial Statements components 

       The most common Financial Statements entail: the statement 

of financial position, the statement of equity, the statement of 

income and the statement of cash flows. [3]. Countability applies 

in all this since all the elements of these statements must be 

counted and appropriate treatment is taken for the purpose of 

each statement to be ascertained. For instance, in order to realize 

the fruits of the statement of income, the elements from the 

statement, say, incomes and expenses must be countably 

determined and subtracted there-with, to realize the net income 

or the net loss.  

 

d) Countability of Company Financing 

       A company can be financed by either equity, debt or a mix 

of the two. A company must count to determine the best mix that 

will yield higher leveraging benefits as compared to the contrary. 

Therefore, the different sources of finances must be counted in 

regard to the category they fall, whether equity or debt, and thus 

find the relevant financing policy for the company to adopt [4]. 

The Capital structure of a company explains the financing 

aspects and attributes of the company. Pecking order theory 

explains a distinct preference in the use of internal finance over 

external finance countably from retained earnings to debt, then 

external equity and finally internal equity. This order is 

countably consistent.  

 

e) Other Application areas 

       There are zillions of areas as may be explained under which 

the discipline of countability theory lies in Finance, the most 

common are as explained above. Other areas include: 

countability in determination of capital investment decisions, 

countability in working capital constituents and countability in 

projection of financial statements’ data among others.  

 

IV. CONCLUSION 

       Countability theory cannot be separated from Finance theory 

since they have a lot in common. However, there should be a 

proper understanding of the two fields since countability bases its 

root from the Arithmetic discipline and another is a Finance 

discipline. It is worth noting that there are a number of ways of 

determining element countability verses its countability as 

discussed in the context of this paper. Finance merges with 

Countability theory from an argument that all its elements can be 

determined and are either finite (known) or infinitely countable 

(as projected) and hence denumerable by the financial experts 

using previous years’ data. From the works of this paper, there is 

nothing to indicate that the author’s objectives have not been 

met. 
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Abstract- Gray level Slicing is to highlight a specific range of 

gray values. Power Adaptation methods are presented for gray 

level slicing approaches. Power Adaptation methods aims in 

optimization of the resulting bit error rate by gray level slicing 

without preserving background and gray level slicing with 

background. This paper gives us an achievable increase in the 

proposed method rather than the conventional method with a 

better quality and the bit error rate is also optimized in proposed 

method rather than the former method with acceptable quality. 

 

Index Terms- Bit error Rate (BER), Gray level slicing, Power 

Adaptation, Wireless Channels 

 

I. INTRODUCTION 

y the advent of multimedia communications and the 

information superhighway has given rise to an enormous 

demand on high-performance communication 

systems.Multimedia transmission of signals over wireless links is 

considered as one of the prime applications of future mobile 

radio communication systems. However, such applications 

require the use of relatively high data rates (in the Mbps range) 

compared to voice applications. With such requirement, it is very 

challenging to provide acceptable quality of services as measured 

by the bit error rate (BER) due to the limitations imposed by the 

wireless communication channels such as fading and multipath 

propagation. Furthermore, the user mobility makes such a task 

more difficult because of the time varying nature of the channel. 

The main resources available to communications systems 

designers are power and bandwidth as well as system 

complexity. Thus, it is imperative to use techniques that are both 

power and bandwidth efficient for proper utilization of the 

communication resources.  

       Power Adaptation has been an effective approach in the 

transmission of 2D signals over wireless channels. In the process 

of transmission, Quality is the major feature of the signal. 

Several enhancement techniques are used to emphasize and 

sharpen 2D signal features for display and analysis. 

Consequently, the enhancement methods are application specific 

and are often developed empirically. Some enhancement 

algorithms use both the spatial and frequency domains. The type 

of techniques includes point operations, where each pixel is 

modified according to a particular equation that is not dependent 

on other pixel values; mask operations, where each pixel is 

modified according to the values of the pixel's neighbors (using 

convolution masks); or global operations, where all the pixel 

values in the 2D signal are taken into consideration. Spatial 

domain processing methods include all three types, but frequency 

domain operations, by nature of the frequency transforms, are 

global operations. Of course, frequency domain operations can 

become "mask operations," based only on a local neighborhood, 

by performing the transform on small image blocks instead of the 

entire image. Enhancement is used as a preprocessing step in 

some computer vision applications to ease the vision task, for 

example, to enhance the edges of an object to facilitate guidance 

of a robotic gripper.  

       Gray-scale modification (also called gray-level scaling) 

methods belong in the category of point operations and function 

by changing the pixel's (gray-level) values by a mapping 

equation. The mapping equation is typically linear (nonlinear 

equations can be modeled by piecewise linear models) and maps 

the original gray-level values to other, specified values. Typical 

applications include contrast enhancement and feature 

enhancement.The primary operations applied to the gray scale of 

an image are to compress or stretch it.  

 

II. SYSTEM MODEL 

       The system model utilizes two different approaches for gray 

level slicing- Gray Level slicing without preserving background 

and Gray Level slicing with background. In the first approach, 

high values are displayed for a range of interest and low values in 

other areas. But the background information is discarded. In the 

second approach, the objective is to display high values for the 

range of interest and original gray level values in other areas. 

This approach preserves the background of the image. A binary 

phase shift keying digital communication system is considered 

for image transmission. Initially, the image is gray level sliced, 

sampled, quantized, and then coded into binary bits for 

transmission by the system. Each sample is coded into M bits. 

The transmitted   signal is represented as 

 

1
( ) ( ( ) )

00

M
S t w b g t kM i Ti ki bik

 
   

        (1)      

    

       Where wi is the transmitted power and bki is the information 

data (±1) of the ith bit in the kthi block of the M bits representing 

one of the samples, g(t) is a rectangular pulse shape of 

transmitted signal, and Tb is the bit duration. Index i represents 

the location of a bit within the M bits belonging to the same 

sample with M-1 the representing the most significant bit (MSB) 

and index 0 representing the least significant bits (LSB).The 

wireless channel is the AWGN channel.  

 

B 
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III. POWER ADAPTATION METHODS 

       In this paper the power Adaptation methods are implemented 

on  the images based on the gray level slicing approaches. Many 

algorithms for allocating power among the wireless channels 

exist. However, these methods are either optimal and 

computationally efficient, but slow to obtain power Adaptation. 

Current methods for power Adaptation fall into two categories: 

Conventional method and proposed method. The Conventional 

Method is a  simple and widely used method of power 

Adaptation in wireless channels. The power allocated to each bit 

in the transmission is equally distributed i.e. conventional 

method treats all bits equally which is generally used. The 

Proposed Power Adaptation method based on the transmitted bits 

according to their significance on the message quality. The 

proposed scheme was based on adjusting the amount of power 

transmitted for each bit according to its importance in the image 

quality as measured by the mean square error. 

       In this paper we focus on BER performance as the metric to 

be optimized. Utilizing the approximate expression for BER , an 

optimum power Adaptation is calculated such that the end-to-end 

average BER performance is minimized.  

 

Fig.1Table showing RMSE, PSNR, BER of Proposed   Power 

Adaptation-With Background 

 

PROPOSED   POWER ADAPTATION-

WITH BACKGROUND 

Eb/No RMSE BER PSNR 

0 0.8678 0.1065 49.3965 

1 0.7599 0.0814 50.5496 

2 0.6417 0.058 52.018 

3 0.5053 0.036 54.0935 

4 0.36 0.0182 57.0386 

5 0.2033 0.0058 62.0003 

6 0.0835 0.001 69.7281 

7 0.0159 0 84.1548 

8 0 0        Inf 

9 0 0        Inf 

 

Fig.2 Table showing RMSE, PSNR, BER of Conventional   

Power Adaptation 

 

CONVENTIONAL POWER 

ADAPTATION 

Eb/No RMSE BER PSNR 

0 0.2613 0.0076 59.8236 

1 0.2629 0.0077 59.7693 

2 0.2624 0.0077 59.7845 

3 0.2605 0.0075 59.8499 

4 0.2644 0.0078 59.72 

5 0.2581 0.0074 59.9298 

6 0.2627 0.0077 59.7758 

7 0.262 0.0076 59.7975 

8 0.2633 0.0077 59.7564 

9 0.2649 0.0078 59.703 

 

 

Fig.3Table showing RMSE, PSNR, BER of Proposed   Power 

Adaptation-With Out Background 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.4 Plot Showing PSNR values of Proposed, Conventional 

Power methods with and without background 

 

 

 

 

 

 

 

 

 

 

 

 

PROPOSED 

POWERADAPTATION- 

WITH OUT BACKGROUND 

Eb/No RMSE BER PSNR 

0 0.2303 0.0059 60.9185 

1 0.1676 0.0031 63.6802 

2 0.1159 0.0015 66.886 

3 0.0855 0.0008 69.524 

4 0.0556 0.0003 73.2653 

5 0.0366 0.0001 76.8971 

6 0.0083 0 89.7975 

7 0 0        Inf 

8 0 0        Inf 

9 0 0        Inf 
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Fig.5 Plot Showing RMSE  values of Proposed, Conventional 

Power methods with and without background 

 

 

 

 

 

 

 

 

 

 

 

Fig.6 Gray level slicing with background preservation 

 

 

 

 

 

 

 

 

 

 

Fig.7 Gray level slicing without background preservation 

 

IV. NUMERICAL RESULTS  

        Fig.1,2 and 3 represents Table showing RMSE, PSNR, BER 

of Proposed   Power Adaptation-With Background, Conventional   

Power Adaptation Proposed   Power Adaptation-With Out 

Background 

        Fig.6 Graylevel slicing with background preservation and 

Fig.7 shows the graphical representation of Graylevel slicing 

with background preservation and Fig.3,4,5 shows the plots of 

Eb/No versus PSNR,RMSE and BER for  Power Adaptation 

Methods Fig.4 shows Graylevel slicing without background 

preservation and fig.6 shows graphical representation of 

Graylevel slicing without background preservation. At lower 

values of Eb/No,the proposed power Adaptation method 

performs better than the conventional method in terms of BER. 

  

V. CONCLUSIONS 

        In this paper power Adaptation using proposed method 

showed better performance compared to conventional method 

transmitted over a wireless channel .The bit error rate is 

optimized in proposed method using any of the approaches of 

gray level slicing. 
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    Abstract- Burkholderia cepacia is a gram negative bacilli 

usually isolated from persons with genetic lung diseases such as 

Cystic fibrosis. It was discovered as a plant pathogen but later 

researchers have found it to be a notorious pathogen in humans. 

It is also a nosocomial pathogen which contaminates equipment 

and even disinfectants. In the other end of the spectrum, research 

suggests that these organisms maybe used as bio diesel and also 

as pesticides and fertilizers. This review of literature gives an 

idea of the organism and the gateway it opens for further 

research with a special note on the evolution of this genus as a 

nosocomial infection in Neonates. 

 

    Index Terms- Burkholderia, Neonates, NICU, India 

 

I. INTRODUCTION 

urkholderia cepacia was first discovered by Walter 

Burkholder of Cornell University in 1949 as the cause of 

bacterial rot of onion bulbs (1). Organism formerly known as 

Pseudomonas cepacia has been reclassified as Burkholderia 

cepacia because the base sequence of its DNA was found to be 

significantly different from the DNA of the members of the 

genus Pseudomonas (2). Later, the organism has been identified 

to be capable of degrading more than 100 different organic 

molecules. This capability is often a factor in the contamination 

of equipment, drugs and also in disinfectant solutions in the 

hospitals thus evolving the organism as a notorious Nosocomial 

pathogen. It most often causes Pneumonia in individuals with 

underlying lung disease such as cystic fibrosis (3).  

 

II. EPIDEMIOLOGY AND TRANSMISSION 

Burkholderia cepacia complex often have antifungal, anti 

nematodal or plant promoting properties which makes them 

attractive as biological pesticides and fertilizers (4). Because of 

their nutritional versatility, Burkholderia cepacia complex 

bacteria also have an application for bioremediation of 

contaminated soils. They can be found in soil, water, infected 

plants, animals and humans. (5). At present there are 60 validly 

named species in the genus Burkholderia many of which have 

been isolated from soil and water samples (6) 

III. CULTURE AND IDENTIFICATION 

Burkholderia cepacia is a gram negative bacilli. They possess 

multitrichous polar flagella as well as pili used for attachment. 

The organism has three chromosomes and one large plasmid (7). 

The appearance of Burkholderia cepacia species varies based on 

the strain and culture medium used. At present there are three 

media specifically used to isolate the bacteria. They are as 

follows: Pseudomonas cepacia agar (PCA), oxidation 

fermentation bacitracin lactose agar (OFBLA) and Burkholderia 

cepacia selective agar (BCA). The BCA has proved to be the 

most effective of the three, because of its ability to suppress the 

non- Burkholderia cepacia bacteria. The organism can also be 

cultivated in MacConkey agar or Muller Hilton agar. After 24 

hours the bacteria are visible as pinpoint colonies. The organism 

needs 3 days of incubation. In MacConkey agar, after extensive 

incubation they become dark pink to red due to oxidation of 

lactose (8). However, accurate identification of Burkholderia 

cepacia species presents a challenge (9). 

 

IV. UNIQUE FEATURES OF BURKHOLDERIA 

Burkholderia cepacia has the ability to use the chlorinated 

aromatic compound 2, 4, 5 – trichlorophenoxyacetic acid as a 

source of carbon and energy. This compound is usually used in 

agriculture as a pesticides, herbicides and preservatives. 

Burkholderia, thus by breaking it down, eliminates the compound 

from the environment. (10) 

Burkholderia differs from most other pseudomonads in that it has 

higher levels of the enzyme 4-phospho-gluconate dehydrogenase. 

This enzyme is used in the pentose shunt pathway (11). 

Burkholderia possess an inducible β-lactamase which is what 

allows the organism to catabolize the β-lactam antibiotics such as 

Penicillin. They are thus one among the most antimicrobial 

resistant bacteria encountered in the clinical laboratory. They are 

also resustant to aminoglycoside and polymyxin antibiotics (12). 

However, Burkholderia are usually susceptible to Piperacillin, 

Azlocillin, Cefoperaxone, Ceftazidime, Chloramphenicol and 

Trimethoprim-Sulfamethoxazole (13). 

V. PATHOLOGY 

In humans it is well known for its infection in cystic fibrosis 

patients as well as patients with chronic granulomatous disease 

and other patients with compromised immune systems. All 

species within the Burkholderia cepacia complex have been 

isolated from cystic fibrosis patients, however Burkholderia 

cenocepacia and Burkholderia multivorans seem to cause the 

majority of infections.(14) Many patients develop what is known 

as “Cepacia syndrome”  which is a fatal Necrotizing pneumonia 

that is currently untreatable. 

Apart from patients with cystic fibrosis, Burkholderia may also 

affect non- cystic fibrosis patients, even non- 

immunocompromised individuals. The organism has been 

B  
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associated with cutaneous foot lesions in military personnel, a 

malady known as “swamp foot”.  

As it can infect hospital soaps and disinfectants, individuals 

working in hospitals are not necessarily safe. Because cross 

infection is so prevalent, it is important that infected patients be 

segregated from non-infected patients.(15) 

VI. RISING INFECTIONS IN NEONATES 

    Recently there have been several outbreaks of this organism in 

NICU set up. Burkholderia cepacia was isolated four times from 

clinical specimens in Neonatal Unit (NU) of Southern Health-

Monash Medical Centre, Clayton, Victoria, Australia from 2000 

to 2005 and only once from 1994 to 2000. (16) An outbreak of 

Burkholderia cepacia septicaemia occurred in the NU of Kuala 

Terengganu Hospital, Malaysia over a 9-week period in 2001, 

affecting 23 babies and two died. A second outbreak lasting 

8 days occurred a year later, affecting five babies (17). There was 

an outbreak in Japan reported in the year 2010 where there were 

6 cases reported in that year. Among them, one isolate was found 

in peripheral blood apparently giving rise to a systemic infection 

(18). In India, in the year 2001 to 2006 the case fatality rate of 

Burkholderia was reported as 40 in a study conducted in 

Chandigarh (19). BCC was isolated from 6 Cystic fibrosis infants 

admitted in PGIMER, Chandigarh between April 2009 and 

March 2010 (20). Our review of literature suggests that there has 

been only one case reported with Burkholderia in the Pleural 

Fluid in a Neonate (21).  

VII. ONGOING RESEARCH 

   Apart from being dreaded as a nosocomial pathogen, 

Burkholderia cepacia is an effective bio agent in the creation of 

biodiesel in order to help eliminate harmful waste being released 

into the atmosphere by petroleum and diesel (22). Burkholderia 

has also found to be useful in agriculture industry to protect 

plants from pathogen. Burkholderia can colonize the roots of 

many plants where it produces compounds that protect against 

soil borne pathogens. It can also be used in bioremediation 

because of its ability to metabolize toxic compounds like 2, 4, 5- 

trichlorophenoxyacetic acid, a major component of Agent 

Orange (23).   

 

VIII. CONCLUSION 

Burkholderia cepacia offers a wide range of possibilities and 

research opportunities in the fields of medicine, agriculture and 

engineering. The following quote beautifully depicts the nature 

and the uniqueness of this micro-organism; "What better 

microbial challenge to unite agricultural and medical 

microbiologists than an organism that reduces an onion to a 

macerated pulp, protects other crops from bacterial and fungal 

disease, devastates the health and social life of cystic fibrosis 

patients, and not only is resistant to the most famous of 

antibiotics, penicillin, but can use it as a nutrient!" (J. R. W. 

Govan, 1998) 

As it is a contaminant of disinfectants itself, further research is 

needed as to which disinfectants are safe to use and protect us 

from this organism. Studies that suggest its use in bio diesel and 

bioremediation must also focus on how the addition of this 

species into the environment would affect its ability to cause 

disease.  
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Abstract- Measurement of bulk resistance/resistivity of 

conducting polymers is very common and an important 

requirement. Conducting polymers are semiconductors and four 

probe measurements are needed to avoid errors due to contact 

resistance and spreading resistances. However, in a device it is 

convenient to make two probe measurements rather than four 

probe measurement. It has been shown here that the bulk 

resistance of a thick film can be measured in the presence of 

rectifying contacts, using two probe method by measuring the 

impedance of the film beyond a critical frequency. The metal-

film contact has been modeled as a diode to explain the behavior. 

 

Index Terms- Critical frequency, Conducting polymer, Four 

probe measurement, PEDOT-PSS, Strain gauge, Two probe 

measurement. 

 

I. INTRODUCTION 

emiconducting polymers have emerged as novel electronic 

materials for use in variety of devices [1]. Use of conducting 

polymers as strain gauge material to measure force, strain or 

pressure is a recent application that exploits the piezoresistive 

property of certain conducting polymers [2-4]. Advantages of 

using conducting polymers as strain gauge materials are high 

gauge factor and flexibility [5-6] and also compatibility with 

biological environment [7]. In strain gauges change in the bulk 

resistance of the polymer film due to strain has to be measured. 

Since, conducting polymers are semiconductors, metal-

semiconductor contacts form rectifying contacts rather than 

ohmic contact. In order to measure the change in the bulk 

resistance of the film it is necessary to use four probe 

measurements [8] or form ohmic contacts with the film. Thus 

measurement of bulk resistance of conducting polymer films 

poses several challenges. However, for strain gauge applications 

it is convenient to use two probe measurements rather than four 

probes.  This paper proposes a simple two probe method of 

measuring the bulk resistance of polymer films using AC 

technique and provides a method for estimation of 

frequency(critical frequency) at which measurements are to be 

made. Comparison of two probe AC and four probe DC 

measurements for PEDOT-PSS (poly 3,4ethylenedioxythiophene 

– polystyrenesulfonic acid) films pristine and doped with DMSO 

(Dimethyl sulfoxide) is made to prove the efficacy of the 

method. A phenomenological model is presented to explain the 

results. The AC method allows use of any metal contact such as 

copper or tin rather than expensive gold or ruthenium. 

 

II. EXPERIMENTAL DETAILS 

        PEDOT-PSS was procured from H.C. Stark, which is 

dispersion in water, with a weight ratio of 1:6. Film of PEDOT-

PSS is drop cast on a kapton sheet of 120µm thickness. Before 

casting the film on kapton substrate the substrate is 

ultrasonicated in acetone, triple distilled water and isopropyl 

alcohol for 30 minutes. The film cast is annealed (at 50-55 deg. 

C) for about 24 hours [9] so that water evaporates and a thin 

polymer film of about 20µm thick, 15mm length and 5mm width 

is formed. Four contacts (1 to 4) on to the film are made by roller 

pressure contacts, using tinned copper rollers of diameter 0.61 

mm with a distance of 5mm between them. Pressure on the 

contacts is applied using a C clamp which holds the polymer film 

between two rigid Perspex sheets.  

        Two sets of measurements are done; one, four probe 

measurements with DC excitation and another with two probes 

with AC excitation. These are compared to show that two probe 

AC method indeed gives the same value as the DC four probe 

method. For making four probe DC measurements, circuit 

connections are made as shown in Fig 1 where RL is a standard 

resistor of known value. The voltage across RL (VO) gives the 

current through the film. Voltages at contacts1, 2, 3 and 4 are 

measured to calculate the voltage drop across contacts 1-2, 2-3, 

3-4 and consequently resistance between those contacts. Fluke 

179 digital multimeter is used for DC voltage measurements.  

Measurements are made by applying different DC voltages in the 

range 1 to 30V. 

        AC measurements was made to determine Impedance 

between two terminals( 2 and 3) by applying AC voltage as 

shown in Fig.2 and measuring the voltage across RL to get 

current and the voltage across the film V23 (V2 –V3). 

Measurements are made by applying a fixed AC voltage of 5V 

peak and varying  
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Fig 1: Circuit used to measure film resistance using four 

probes 

 

frequency from 100Hz to 50KHz. whenever AC measurements 

are made between contacts 2 - 3, contacts 1 and 4 are left open. 

For all AC and DC measurements RL was fixed at 10KΩ. 

Agilent Digital storage oscilloscope was used for all AC 

measurements. 

 

III. MODELING, RESULTS AND DISCUSSION  

        The metal conducting polymer contact has been studied by 

some workers in reference to making devices such as FET, LED 

where, the contact resistance is very large or comparable to the 

device resistance [10]. The interface is invariably forward biased 

and the contact resistance affects the device current/ voltage or 

the bias characteristics. This forward characteristic is determined 

by the mechanism of carrier injection such as tunneling or 

diffusion limited thermionic emission. The mechanism 

determines the forward characteristic of the schottky diode at the 

interface.  However, they have not studied the frequency 

dependence of the contact impedance as their focus was on DC 

bias characteristics. In another study, Akansha Sharma etal, have 

studied the metal polymer junction in both forward and reverse 

direction [11]. In that study they have measured the interface 

capacitance for forward and reverse bias as a function of bias 

voltage and frequency in order to determine the defect 

distribution at the interface which in turn affects the carrier 

injection. Their results show that the interfacial capacitance in 

reverse bias is nearly constant with frequency in the range 10Hz 

to 1MHz. 

        In the present work two metal polymer interfaces are in 

series with one of them always reverse biased. So, only the 

reverse biased interface determines the current in the film. Thus 

the focus is on the reverse biased contact diode which is modeled 

as a resistance in parallel with the depletion capacitance. In a 

reverse biased junction diode the AC current is largely due to 

modulation of depletion layer and not due to carrier injection.  In 

view of this the carrier injection mechanism in the forward bias 

is unimportant and need not be considered. This allows us  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 2: Circuit used to measure impedance of the film using 

two probes 

 

to use a phenomenological model for the metal polymer film 

interface consisting of a capacitance in parallel with a resistance 

and the results are discussed in the light of this model. An 

equivalent circuit model for a polymer film with four metallic 

roller pressure contacts is shown in Fig. 3.  

        Roller contacts are shown as 1, 2, 3 & 4 and the film 

resistances (bulk) between these contacts are shown as R1, R, and 

R2. The resistance R1 and R2 also include the spreading resistance 

at the contact area of the rollers. Diodes D1 and D2 represent the 

metal semiconductor contact as shown in Fig 3.  

        If a DC voltage is applied to the film between terminals 1 

and 4 current determined by the reverse biased diode and film 

resistance flows between the terminals 1 and 4. Voltages between 

terminal 4 and the other three terminals (1, 2, 3) along with 

voltage across RL (10K) are measured. The voltages across the 

diodes (V12 and V34) and the bulk of the film (V23) may be 

calculated from the voltages V1, V2, V3 and V4.The current is 

calculated as V4/RL. Plots of these voltages with respect to 

current are shown in Fig. 4 to Fig. 6.  

        It may be observed from Fig. 4 that the diode D1 is reversed 

biased as the voltage V12 increases more with current. The diode 

D2 is forward biased as the voltage drop across it, V34, flattens 

with increasing current. Fig. 5 shows voltage V23 vs. current 

which is a straight line of slope 30.75k indicating resistive 

(Ohmic) relation between V23 and current(i.e.R23= 30.75 k). 

However one can calculate the bulk resistance of the film 

between 1 and 4 as three times that between 2 and 3 equal to 

92.25KΩ.  This method of making four probe measurements is 

conventional and is commonly used when contacts are rectifying. 

        Since there is a reverse biased rectifying junction between 

terminals 1 and 2 the measured resistance between 1 and 4 is 

dominated by it as shown in Fig 6. 
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Fig 3: Model of a polymer film with four metallic roller          

pressure contacts when DC voltage is applied to contacts           

1 and 4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 4: Voltage relationship between terminals 1-2 and 3-4 for 

undoped PEDOT-PSS. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 5: Relationship between voltage V23 and Current for 

undoped   PEDOT-PSS. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 6: Relationship between resistance R23 and R14 with 

applied DC voltage for undoped   PEDOT-PSS. 

 

        The AC equivalent model of diodes is shown in Fig 7. AC 

voltage is applied to the contacts 2-3 to determine the impedance 

Z23 and to compare it with R23 determined from DC 

measurements.  When AC voltage is applied between contacts 2 

– 3 at least one of the diodes is reverse biased and the other 

forward biased.  Though there are contact diodes at 1 and 4 they 

are not shown as they are kept open.The capacitances C1 and C2 

represent the metal semiconductor contact capacitances. RD1 is 

the reverse leakage resistance of diode D1 and RD2 is the forward 

static resistance of the diode D2. RD1 is much larger than RD2 as 

diode D2 is forward biased and diode D1 is reverse biased. It may 

also be observed that C1 represents transition capacitance of the 

reverse biased diode D1 and C2 represents the diffusion 

capacitance of the forward biased metal semiconductor junction 

when terminal 2 is positive and terminal 3 is negative. C1/RD1 and 

C2 / RD2 are 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 7: Model of the Diodes and resistors when AC voltage is 

applied to contacts 2 and 3. 

 

        Interchanged when the power supply polarity is reversed. C1 

being the smaller of the two capacitances dominates the overall 

response. As the frequency of the signal applied increases the 
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voltage drop across the diode capacitor (C1) reduces and at 

frequencies f >> 1/[2π(R)C1  the impedance of the capacitors is 

negligible compared to the resistance of the film. 

        To check the above concept impedance of the film between 

terminals 2 and 3 was measured at different frequencies from 

100Hz to 50 KHz which is shown in Fig 8.  

        It may be observed that the impedance decreases from 

60KΩ to 31KΩ and remains at 31KΩ beyond about 10 KHz. The 

impedance measured beyond 10 KHz is the same as that 

measured by four probe DC method shown above (Fig 8). This 

proves that two probe AC measurement of impedance gives the 

film resistance between the terminals at frequencies greater than 

the critical frequency. 

        The modeling of the metal polymer interface was checked 

by using a 5 spice circuit analysis tool. The interface and the bulk 

resistance of the film was simulated using the circuit shown in 

Fig.7 with C1  12nF and RD1  30kΩ and R   31.2KΩ. The fit 

between the experimental results and the frequency response of 

the equivalent circuit is very close indicating correctness of the 

model. The value of C2 and RD2 is neglected as C2 is large 

compared to C1 and RD2 is very small. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 8: Impedances of film between terminal 2-3 as a function 

of frequency for   undoped PEDOT-PSS 

 

IV. CALCULATION OF CRITICAL FREQUENCY FOR UNDOPED  

        Frequency at which resistance of the film is equal to the 

reactance of C1 can be treated as the critical frequency fc. For 

frequencies above 2 to 5 times fc the measured impedance is 

equal to the resistance of the film.  

 

fc   1/(2πC1R) 

 

        The order of magnitude of fc can be estimated by calculating 

the value of C1 which can be estimated if the carrier 

concentration and its mobility are known. Some simplifying 

assumptions can be made as the interest is in approximate value 

of capacitance. 

 

        The carrier concentration (n) can be calculated from the 

resistance of the film which is 31kΩ (Fig.8) 

 

        Dimensions of the undoped PEDOT-PSS film are; 

        Total Length (ℓT): 15mm, Width (w): 5mm, and Thickness 

(t): 20µm, Length between each roller contact (ℓ): 5mm. 

        Diameter of the contact roller (D): 0.61mm  

        Resistivity of the film is calculated as shown in equation 1. 

 

𝝆 = R a =  31K x5mm x20µm   0.62Ωm  1 

        L            5mm   

 

Where ‘a’ is the cross sectional area of the film     

  

σ   1   neμ                        2  

      𝝆 
 

        The relationship between conductivity and charged carrier 

mobility is given by equation 2, where Charge carrier mobility µ 

for undoped PEDOT-PSS is assumed to be 10 cm
2
/ (V.s) 

[12][13], and  e  the charge of an electron is a standard value. 

 

   Therefore carrier concentration    

  n=   1 =    1.00806 x 10 
22

/m
3
                3

        𝝆eμ 

Depletion layer capacitance per unit area [14] is given by 

equation 4.  

 

      1   = 2(Vbi – V )  F     4 

     C
2        

q εo εr n    m
2
 

 

Where Vbi,, built in potential assumed to be 0.5V 

V, bias voltage = 0,  

εo, permittivity of free space = 8.854x10 
-12 

and  

εr, relative permittivity of 3 is assumed for polymer film [15]. 

 

        Substituting for ‘ n’ obtained from equation 3 into equation 

4 the depletion capacitance C1 = 206.98 µF/ m
2
.
  

            5 
       

        The contact capacitance is calculated assuming that 

only15% of the area of the roller makes contact with the film. 

 

15% Contact Area   0.15πDL   1.465 x 10-
6 
m

2
                   6 

 

Therefore contact capacitance   

C1 = 1.465 x 10-
6  

X  206.98X 10 
-6 

 = 297.32pF                   7 

 

        Substituting for C1 and R, Critical frequency can be 

calculated as shown in equation 8  

    

   fC   1 / 2πRC1 ≈ 17KHz                   8                                                                                           

  

        So beyond about 20 KHz (refer Fig. 8 ) rectifying contact 

does not affect the measurement of bulk resistance of the film 

and no difference will be seen between two probe and four probe 

measurements. 

        It is well-known that conductivity of pedot-pss can be 

increased by several folds by adding   Dimethyl 

sulfoxide(DMSO) to pedot-pss [16].Measurements were also 
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done with PEDOT-PSS film doped with 25% DMSO having 

same dimensions as undoped film. It may be observed from Fig. 

9 that as the frequency is varied from100 Hz to 8MHz the 

impedance of the film decreases from 1.1KΩ to 120Ω and 

remains at about 120Ω beyond 2MHz.  The interface with the 

doped polymer film is simulated using the same model shown in 

Figure 7 with C1= 1µF and RD1  1.1kΩ and R   120Ω. The 

frequency response of the simulated circuit fits well with the 

experimental results as shown in Figure 9. It may also be 

observed that the as the bulk resistance of the film has decreased 

density of charge carriers has increased consequently reducing 

the depletion layer thickness and increase of interfacial 

capacitance and decrease of interfacial resistance. Calculations 

similar to that for undoped films for fc, assuming the mobility is 

increased [17 ], [18] by a factor of 10 due to doping, gives a 

value of fc  = 2.77 MHz beyond which impedance is constant at 

120 Ω.The cutoff frequency fc calculated gives only an 

approximate value of frequency at which the measurements are 

to be made as the value of carrier  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 9: Impedances of film between terminal 2-3 as function of 

frequency for PEDOT-PSS doped with 25% DMSO. 

 

 mobility µ (assumed is 10cm
2
/v-s) reported varies by a large 

value. For accurate calculation of cut-off frequency the values of 

carrier concentration and mobility µ are to be known 

individually, while in the calculation above one has to be 

assumed to calculate the other. One can determine the AC 

characteristic for applied input voltage and then decide at what 

frequency the measurements of the film have to be made. The 

main point to make here is that the AC resistance of a PEDOT-

PSS film could be used to measure bulk resistance of polymer 

film in presence of rectifying contacts. The lowest frequency 

however, depends on the contact metal, area of the contact, 

contact type and the resistivity of the polymer film. The area of 

contact is at the control of designer and the lowest frequency of 

measurement can be tailored to the needs. This AC method has 

been developed to measure strain in conducting polymeric 

gauges. 

 

V. CONCLUSION 

        Four probe measurements are normally employed to 

measure bulk resistance of films. This is difficult and 

cumbersome when film is used as a device as in a polymer strain 

gauge. The bulk resistance of film can be measured by measuring 

its impedance beyond a critical frequency as shown above. The 

frequency above which measurements have to be done depends 

also on the area of contacts. A simple diode model explains the 

behaviour. 
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Abstract- Mobile Ad hoc Network  (MANETs) is an 

infrastructure – less network which is created by deploying the 

mobile nodes carrying wireless devices, able to route the data  

through multi hop fashion. MANETs uses distributed routing 

approach. In this paper, analysis of different classification of 

routing protocols such as: Reactive (AODV, DSR) Proactive 

(DSDV)  and Hybrid protocols ZRP (Zone Routing Protocols) 

has been done using NS2 simulator. The above work analysis has 

been done on the following QoS parameters such as: Packet 

Delivery Ratio, Average Throughput, Routing Overhead and 

Average Delay. 

 

Index Terms- AODV, DSDV, DSR, ZRP and MANET. 

 

I. INTRODUCTION 

ANET (Mobile Ad-hoc Network) is a kind of wireless 

network which is self-configuring by mobile routers (and 

associated hosts) connected by wireless links – the union of 

which forms an arbitrary topology. The participating nodes act as 

router, and are free to move randomly and manage themselves 

arbitrarily in the router. Thus, may change rapidly in the wireless 

network topology. Such a network might be connected to the 

larger Internet [1]. The main objective of QoS provisioning is to 

attaining network behaviors which are more deterministic, so that 

information carried by the network can be better delivered and 

resources of the network can be utilized better [2]. In this paper, 

we analyze the Simulation of Different Routing Protocols in 

MANET by using NS2 and there has been variation in number of 

nodes. We simulate various routing protocols such as: proactive, 

reactive and hybrid approach, AODV, DSDV, DSR and ZRP 

where DSDV (Destination sequenced distance vector) is 

Proactive approach, AODV (Ad-hoc on demand routing 

protocol) and DSR (Dynamic source routing) are Reactive and 

ZRP (Zone routing protocol) are Hybrid approach. In MANET, 

every mobile node not only operates as a host but also operate as 

a router, to forward the packets, other nodes might not be within 

direct transmitted range of wireless networks to one another. So 

that, there have been other routes for discovery and maintenance 

of nodes. So, the design of routing protocols for MANET is 

much more challenging than wired networks. 

 

II. RELATED WORK  

       The Performance of DSR, AODV (Reactive), DSDV 

(Proactive) on different parameters like PDF, Average end-to-

end delay, and Routing Overheads and Packet Loss Their results 

has evaluated that AODV performed better in dense environment 

except packet loss. DSR and AODV both performed well. 

AODV and DSR are proved to be better than DSDV [3].The 

authors in [4] compares three routing protocols AODV, DSDV 

and DSR Protocols, the metrics used for this performance 

analysis are throughput and normalized routing load. Their 

assumed scenario shows that DSR shows best performance than 

AODV and DSDV in terms of Throughput and Normalized 

Routing Load. In [5] they describes the potential applications of 

Ad-hoc Network and the technological challenges and also the 

impact of comparison and classification of different routing 

protocol viz. AODV, CGSR, DSR, WRP, DSDV and SSR etc in 

term of different parameters. All the routing protocols are doing 

good performance in wireless network but reactive protocol 

doing better performance. Because this reactive protocol path 

finding protocol perform new path discovery and path 

maintenance. In [6] their analysis on some widely used routing 

protocols with varying range, speed of mobility, distance, and 

number of nodes. They focus on the analysis of varying a range 

of the transmission in terms of mobility speed and number of 

nodes in the network. Their results can be used to determine the 

proper radio transmission range in different mobility speed 

environments for the proactive routing protocol such as DSDV 

and reactive routing protocols such as AODV and DSR in 

wireless Ad-hoc networks without degrading a system 

performance. In [7], they analyze performance of ZRP protocol 

and Using Network Simulator (NS-2) tool to analysis 

performance of ZRP and doing sensitivity analysis by varying 

node density and transmission range on different parameter like 

throughput, average e-to-e delay, and Normalized Routing load. 

Their analysis of result shows that performance of ZRP will 

increase in case of throughput and decrease in case of normalized 

routing load and e-to-e delay while varying node density and 

transmission range but after varying transmission range and 

better result than default transmission range.  

 

III. OVERVIEW OF ROUTING PROTOCOLS IN MANET 

       In Mobile Ad-hoc networks the nodes topology in the 

network is dynamic, they do not assume all the nodes to be in the 

direct transmission range of each other in  these kinds of 

networks. These protocols are classified as proactive, reactive 

and hybrid approach. 

 

 

M 
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Figure 1 Classification of Routing protocols [8] 

 

A. PROACTIVE ROUTING PROTOCOLS  

       Proactive routing protocols are table driven approach and 

every node has the information of the routes which is latest to 

any other node in the network. In this, every node transmits the 

routing information in periodic manner to its neighbor for 

building a view of the network topology global. There are several 

examples for this such as: Destination Sequenced Distance 

Vector (DSDV), Fisheye State Routing Protocol (FSR). 

 

 DSDV (DESTINATION SEQUENCED DISTANCE 

VECTOR) 

       Destination Sequenced Distance Vector [19] is a routing 

protocol which is loop free and calculation of shortest-path is 

based on the Bellman-Ford algorithm. Between the nodes the 

data packets are transmitted by using routing tables stored at each 

node. In the network, each routing table contains all the 

destinations which are possible from a node to another node and 

also the number of hops to each destination. There are three main 

attributes in this protocol: To avoid the loops in network, 

resolving the problem for “count to infinity”, and to reduce the 

high routing overhead. Every node assign a sequence number 

which is joined to every new update message of routing-table and 

it can uses two several types of routing-table updates, namely 

“full dumps” and “incremental“ respectively, to minimize the 

number of control messages in the network. To keep the tables 

up-to-date they can exchanged between neighboring nodes at 

uniform intervals or when a significant topology changes can be 

observed. 

 

B. REACTIVE ROUTING PROTOCOLS 

       Reactive routing protocols are on demand routing protocols 

and the route information continually updates with the latest 

route topology. It floods a query into the network to obtain the 

path to destination instead of the source node wants to transmit a 

packet. There are several examples for Reactive routing 

protocols such as: Ad-hoc on demand Distance Vector Routing 

(AODV) and Dynamic Source Routing (DSR). 

  

 AODV (AD-HOC ON DEMAND DISTANCE 

VECTOR) 

       This protocol can performs Route discovery when a node 

wants to send packets to destination by using control messages 

route request (RREQ) and route reply (RREP). It can reinitiate 

route when the route error (RERR) message is received by source 

node. With the help of broadcasted hello packets, neighborhood 

information is obtained. AODV inclined to reduce the control 

traffic messages overhead at the cost of latency which is 

increased in finding the new routes. This protocol is a loop free 

and to avoid the count to infinity problem, it uses sequence 

numbers which is representative for the distance vector routing 

protocols which is classical [20]. 

 

 DSR (DYNAMIC SOURCE ROUTING) 

       Dynamic source routing protocol (DSR) is an on-demand 

protocol designed to restrict the bandwidth consumed by control 

packets in Ad-hoc wireless networks by eliminating the periodic 

table-update messages required in the table-driven approach. The 

source routing is a technique in which the source of the packet 

determines the complete sequence of nodes n through which to 

forward the data packets. The source routing has the benefit that 

there is no need to maintain the routing information by the 

intermediate hops. Due to routing decision of source it is 

different from link-state routing and table driven routing [1]. The 

DSR protocol has route discovery and route maintenance 

mechanisms that work together in the Ad-hoc network. There is 

Route Discovery that means the mechanism in which source 

node wish to send a packet to destination.. Route Maintenance 

When originating or forwarding a packet to destination the 

mechanism is used for detecting the network topology. Each 

node is responsible to detect, if its next hop has broken, during 

the transmission. 

 

C. HYBRID ROUTING PROTOCOLS 

       This protocol is a combination of (proactive + reactive) 

protocols. ZRP (Zone Routing Protocol) have been a classic 

example in which the allover topology is divided into a zones 

hierarchy. Proactive routing is used within each zone locally, 

while reactive routing protocol used beyond the zone. All nodes 

within r hops radius are considered a zone [16] [17]. 

 

 ZRP (ZONE ROUTING PROTOCOL) 
       Zone Routing Protocol or ZRP was the first hybrid routing 

protocol with both a proactive and a reactive routing component 

in wireless networking [13] [14]. In ZRP, a zone is defined with 

single configurable variable n hops from it for every node. The 

parameter is known as Zone Radius. In this protocol, every node 

proactively maintains routes with in a local region, which is 

called as routing zone. Using a query reply mechanism, creation 

of route is done [15] [16]. There are three elements available in 

ZRP: IARP, IERP and BRP. There is Intra zone Routing Protocol 

(IARP) “A node routing zone is defined as a nodes collection 

whose minimum distance in hops from the node is not greater 

than a parameter referred to as Radius of Zone” [17]. Secondly, 

Inter zone Routing Protocol (IERP) the global reactive routing is 

termed as “Inter zone Routing Protocol” (IERP). By using IERP, 

ZRP discover routes to destination beyond a node’s routing zone 
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reactively [17].Third one is BRP (Border cast Resolution 

Protocol) is used instead of traditional broadcasting to improve 

the efficiency of a global reactive routing protocol. Such as 

IERP, IARP and BRP is not a complete a routing protocol, it 

simply works as a packet delivery service [13] [14]. 

 

IV. SIMULATION ENVIORNMENT AND 

PERFORMANCE PARMETERS  

       In this section, The Simulation environment used for 

analysis is shown in table 1.  Figure 2 and figure 3 depict the 

scenario or 75 nodes for AODV and ZRP protocol. 

 
Table 1: shows the simulation parameters 

Parameter Value 

Number of Nodes 25, 50, 75, 100 

Traffic CBR 

Network Size 1200 x 1200 

Simulation Time 10 sec 

Path loss Model Two- Ray  

Propagation Model 

Antenna Type  Omni-directional 

Physical Layer Protocol PHY802.11 

Data Link Layer MAC 802.11 

 

 
Figure 2 Scenario of 75 Mobile nodes for AODV 

 

 
Figure 3 Scenario of 75 Mobile nodes for ZRP 

 

B. SIMULATION BASED PERFORMANCE                            

PARAMETERS: 

 

       The performance parameters used for the simulation are as 

follow: Packet delivery ratio, Average throughput, Routing 

overhead and Average Delay.  

       Packet Delivery Ratio: - It is defined as the ratio of number 

packets received by the destination to the number of packets 

originated by the source. For better performance of a routing 

protocol, it should be better [20].  

       Average Throughput:- It is defined as the total amount of 

data a receiver receive from the sender divided by the time it 

takes for the receiver to get the last packet [21].  

       Routing Overhead: It is the total number of routing packets 

transmitted over the network, expressed in bits per second or 

packets per second. 

       Routing overhead= total no. of packets transmitted over 

network / packets per sec. 

       Average Delay: A specific packet is transmitting from 

source to destination and calculates the difference between time 

of sending and the time of receiving. Delays due to route 

discovery, propagation or transfer time are included in the delay 

metric. Delay can be defined as: 

       Packet Delay = Packet receive time – packet send time 

 

V. SIMULATION RESULTS AND DISCUSSION 

       The performance of AODV, DSDV, DSR and ZRP has been 

analyzed with number of nodes. The parameters used for 

simulation are summarized in Table 1 and positioning of 

different nodes illustrated in Figure 2, Figure 3 and results such 

as packet delivery ratio, average throughput, routing overhead, 

average delay are shown in Figure 4 to Figure 7. 

 

Packet Delivery Ratio: 

       Packet delivery ratio versus number of nodes for AODV, 

DSDV, DSR and ZRP routing protocols has been shown in 

figure 4. It has been observed that AODV has better performance 

in case of Packet delivery ratio. As the number of nodes 

increases the neighbor density increases hence the value of 

Packet Delivery Ratio increases for all on demand routing 

protocols. So, it shows that AODV has better performance 

among all the routing protocols, where as DSDV has worst case 

because DSDV generates almost constant overhead due to 

proactive nature. 
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Figure 4 Packet delivery ratio vs. number nodes for Different 

protocols 

 

Average Throughput: 

       Average throughput versus number of nodes for AODV, 

DSDV, DSR and ZRP MANET routing protocols is depicted in 

figure 5. It has been observed that AODV has better performance 

followed by DSR because the throughput slightly increases with 

increase in number of nodes for all the on demand the routing 

protocols and it delivers more packets as compare to other 

routing protocols. Here AODV has maximum throughput so it is 

best among all the protocol and DSDV is worst among all the 

protocols because of its table driven approach and periodic table 

exchange. So it has minimum throughput and it is the worst case 

among all the protocols. 

 

 
 

Figure 5 Average Throughput vs. number of nodes for 

different routing protocols 

 

 

Routing Overhead: 

       Figure 6 depicts the Routing overhead versus number of 

nodes for AODV, DSDV, DSR and ZRP MANET routing 

protocols. It has been observed that ZRP has better performance 

because ZRP having smaller zone radius, so the zone density also 

decreases. Due to which it has minimum Routing Overhead that 

shows better performance of ZRP and DSR is worst because it 

replies to all the requests reaching a destination from a single 

request cycle. The major contribution to routing overhead is from 

RREP. So DSR is worst among all the protocols. 

 

 
 

Figure 6 Routing overhead vs. number of node for Different 

protocols 

 

Average Delay: 

       Figure 7 depicts the Average Delay versus number of nodes 

for AODV, DSDV, DSR and ZRP MANET routing protocols. It 

has been observed that ZRP has better performance due to its 

minimum delay and it decrease due to decrease in zone Density 

and AODV is worst because of higher drop rates, it drop packets 

when route expires and a new route must be found. 

 

 
Figure 7 Average Delay vs. number of node for Different 

protocols 

 

VI. CONCLUSION  

       This study has been conducted to simulate the performance 

of MANET Routing Protocols i.e. AODV, DSDV, DSR and ZRP 

based on Packet Delivery Ratio, Average Throughput, Routing 

Overhead, Average Delay. The work can be summarized as: It 

can be found that Packet Delivery Ratio and Average 

Throughput are better in case of AODV routing protocol with 

increase in number of nodes and Average Delay, Routing 
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Overhead are better in case of ZRP routing protocol  as we 

increase the number of nodes. 
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Abstract- Research and Development (R&D) function in the 

Pharmaceutical organization works towards the discovery of new 

drugs, development of drugs and repositioning of the drugs. It is 

very important that all the activities that are carried out in R&D 

comply with the standards of various regulatory and statutory 

authorities so that the organizations produce drugs with care and 

ensure that they are safe for human consumption. 

        This study is aimed at studying how knowledge 

management systems ensure compliance to regulatory and safety 

standards 

 

Index Terms- Regulatory compliance; Pharmaceutical 

organization; Knowledge management ; KM systems; 

Collaborative systems 

 

I. INTRODUCTION 

harmaceutical industry like most of the industries is facing 

stiff challenges both outside and within to deliver 

shareholder/stakeholder value. Challenges are due to low growth 

business environment, questions raised on the R&D productivity 

in relation to the investments, rising risks and also due to the 

changes in the marketplace. With many socio economic changes 

facing the pharmaceutical industry the industry is pressed to 

deliver value to the patients and also bring the benefits to the 

pharmaceutical companies.  

       Pharmaceutical industry is striving hard in view of the 

management mandate to produce drugs at lesser cost while it is 

consistently expected to improve the quality of the drugs as 

desired by the consumers and the regulatory authorities. 

       The pharmaceutical industry is experiencing regulatory 

scrutiny across the globe and across the spectrum of the industry 

especially in clinical operations, quality control activities, drug 

safety reporting, and manufacturing operations. The outcome of 

such scrutinies has resulted in the companies being prosecuted 

and in extreme cases barred from marketing the drugs. 

       Inspections have become tougher and the pharmaceutical 

organizations big and small are not having respite and therefore 

are gearing to be compliant in all the areas possible. 

Organizations have thus started paying more importance to 

reduce the risks through the implementation of strong 

management controls. 

       Regulatory authorities have also started taking more 

proactive approach by conducting series of education and 

training programs which provide guidance for compliance. As 

the organizations start following the guidance they would 

become compliant to the guidance which could potentially 

become a regulation in the future. 

       Critical Compliance challenges faced by pharmaceutical 

companies include 

 

II. VALIDATION 

       Validation is a process of establishing documentary evidence 

demonstrating that a procedure, process, or activity carried out in 

production or testing maintains the desired level of compliance at 

all stages. In Pharma Industry it is very important apart from 

final testing and compliance of product with standard that the 

process adapted to produce itself must assure that process will 

consistently produce the expected results Here the desired results 

are established in terms of specifications for the outcome of the 

process. Qualification of systems and equipment is therefore a 

part of process of validation. It is a requirement of food and drug, 

pharmaceutical regulating agencies like FDA's good 

manufacturing practices guidelines. Validation is critical for the 

organizations as it would not be feasible to use the equipment 

without knowing whether it will produce the product we wanted 

or not, use expensive and latest facilities and equipment, efficient 

usage of the resources is necessary, organizations strive towards 

the reduction of failures and improvement of productivity. At the 

end of the day organizations would like to ensure Assurance of 

quality, Cost reduction and meet Government regulation. 

Managing the equipment and the systems in the validated state as 

per the regulatory guidelines is a very challenging task as each 

location has to manage many equipment and systems at different 

intervals and at different level of complexity. 

 

III. DATA INTEGRITY 

       Data integrity refers to the overall completeness, accuracy 

and consistency of data. It is to do with the generating, 

transforming, maintaining and assuring the accuracy, 

completeness and consistency of data over its entire life cycle in 

compliance with applicable regulations as per ICH 10 guidelines 

on Pharmaceutical Quality Systems. Regulatory authorities often 

check the accuracy and completeness of the data in quality 

control and manufacturing,  Data on finished product stability, 

dissolution, content uniformity, and impurity , Comparison of 

raw data (hardcopy or electronic) such as chromatograms, 

spectrograms, laboratory analyst notebooks, etc. Incomplete data 

is also classified under lack of data integrity. 

       Data integrity could be compromised by various factors 

including human errors, errors due to the data transmission, and 

unauthorized changes to data after the acquisition of the data etc. 

The integrity of data generated by a regulated laboratory can 

make or break a regulatory inspection or audit. It only requires a 

P 
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single adverse non-compliance to cast a shadow over all work 

undertaken by a regulated laboratory.  

       There has been lot of incidences in the recent past about 

various organizations caught on the wrong side of the regulations 

due to compromise on data integrity. While the motive of the 

organizations on such compromise is questioned by regulatory 

authorities it is a fact that many organizations have been facing 

the wrath of the regulatory authorities due to their ignorance of 

data integrity lapses. Many organizations have since received 

warning letters from FDA and other regulatory authorities. Many 

organizations especially the ones in the developing nations have 

been facing scrutiny regarding integrity of the data. 

 

IV. ELECTRONIC RECORDS AND ELECTRONIC SIGNATURE 

MANAGEMENT 

       Pharmaceutical organizations slowly but steadily are moving 

towards the electronic records and electronic signatures as they 

seem to be more cost effective for the industry and the FDA. 

Unlike the traditional physical record keeping the approval 

process is expected to be shorter and access to documentation 

will be faster and more productive.  

       Though it is not mandatory to use of electronic records and 

signatures the companies are keen on moving over to them as 

computers have now become part of operations at every level and 

also the possibility of FDA may in the future only prefer to seek 

electronic records. 

       Implementing Part 11 has a significant impact on the 

instrumentation, the work processes and on the people in 

operations such as quality control laboratories and manufacturing 

operations. Managing electronic records and signatures has been 

a challenge for the organizations as any let off on these would 

result in non-compliance to the records which could implicate the 

organizations of indulging in malpractices. 

 

V. GOOD MANUFACTURING PRACTICES (GMP) COMPLIANCE 

       GMP are the practices required in order to confirm to 

guidelines recommended by agencies that control authorization 

and licensing for manufacture and sale of food, drug products, 

and active pharmaceutical products. These guidelines define the 

minimum requirements that a pharmaceutical or a food product 

manufacturer must meet to assure that the products are of high 

quality and do not pose any risk to the consumers. 

       Good manufacturing practice guidelines provides guidance 

for manufacturing, testing, and quality assurance in order to 

ensure that drug product is safe for human consumption. GMP 

practices are recommended with the goals of safeguarding the 

health of patient as well as producing good quality medicine, 

medical devices or active pharmaceutical products. Complying 

with GMP is a mandatory aspect in pharmaceutical 

manufacturing as they need to be observed at the time of 

manufacturing.The Pharmaceutical industry faces the task of 

meeting all FDA regulatory compliance requirements including 

ISO 13485 and 21 CFR Part 11, and other ISO compliance 

standards. From discovery to clinical trials to patient delivery, 

quality assurance etc. is a very stringent and a very exhaustive 

process. This is one such process that the pharmaceutical 

organizations can think of ignoring at their own risk.  Building 

compliant systems to meet the regulatory requirements is 

associated with investment of millions of dollars in addition to 

the millions that one spends in Research and development and in 

their promotion. 

       It is very critical  for the organizations to meet the regulatory 

requirements while producing safe and effective products.  

Organizations would find it difficult to comply with GMP 

practices with so many elements coming under the roof of GMP.   

 

VI. KNOWLEDGE MANAGEMENT 

       The importance of management of Knowledge has never 

been more important than today. Knowledge management (KM) 

comprises of a range of strategies and practices used in an 

organization to identify, create, represent, distribute, and enable 

adoption of knowledge which exists in human capital or 

organizational capital. It is very important as well to understand 

the generation of knowledge and the resources that are 

responsible for generation of knowledge so that better processes 

can be engineered to ensure that knowledge flows are consistent 

in the organization. 

 

VII. KNOWLEDGE MANAGEMENT SYSTEMS 

       Knowledge management systems (KMS) refer to tools that 

are employed to achieve various goals of knowledge 

management and are manifested in various ways (Davenport et 

al. 1998), which include discussion lists, document repositories, 

context-specific retrieval systems and expertise databases 

integrated with collaborative filtering technologies. 

       Knowledge management systems are very important 

components of research and development organizations as they 

play a vital role in identifying the sources of knowledge and 

disseminating the same.  

       A well-planned KM system serves the overall business 

strategy of the organization. A knowledge management system 

can be made more robust through the contribution of all the 

stakeholders of the organization. By offering sound collaborative 

capabilities, a knowledge management system can provide the 

platform for helping the knowledge stakeholders share 

documents and project plans, find outside experts when needed, 

and know the status of a project even in complex situations. 

       The one key success factor for a knowledge flow 

management initiative that is above all the others is whole 

hearted support of all the stakeholders. Passionate commitment 

along with the skills would be an ideal option to survive the 

initial stages of KM initiatives in the organization. 

       Current research landscape given the challenges that the 

R&D organizations  face today necessitate the work spread 

across various distributed project teams, tough timelines, 

coordination of complex and large scale efforts, Collaboration of 

teams  Such demanding requirements pushed the envelope for 

the need for a variety of technologies to harness organization’s 

intellectual capital. 

       All the pharmaceutical organizations work in groups and it is 

imminent that they have to work together With the need for 

multi-dimensional approach needed by the businesses the 
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number and scope of collaboration between the teams  have 

grown rapidly in pharmaceutical research and development  

       The success of the KMS applications depends upon the 

collaboration between the researchers and the application 

developers and technical teams. The most common type of group 

work amongst the researchers is  communication between 

individual researchers and the teams.  

       Information sharing is equally important if not more than the 

communication. . Information is commonly shared by the 

researchers by leaving a document or a note on a common 

platform so that other researchers can access it. Such KMS 

applications include discussion databases, bulletin boards and 

electronic news groups where documents and their responses are 

often grouped to follow the discussions. 

       The pharmaceutical industry is rapidly undergoing a 

revolution due to evolution of new health challenges together 

with social and economic challenges facing the current world. 

This has also caused evolution of R&D. Here, pharmaceutical 

R&D seem to rely more on technology use through which 

computers are employed to understand  the biology of disease in 

‘virtual man’ hence increasing the predictability of  the effects of 

new drugs (Pharma 2020, 2013).  

       Now many companies are implementing easily configurable 

and flexible knowledge management systems that meet the 

requirements of the dynamic regulatory requirements. The 

robust, workflow-based knowledge management system allows 

for the automation of business processes, without programming 

or custom development. This would ensure that the systems meet 

today’s regulatory requirements. 

       An enterprise content management system organizes 

documents, contacts and records related to the processes of a 

commercial organization. It structures the enterprise's 

information content and file formats, manages locations, 

streamlines access by eliminating bottlenecks and optimizes 

security and integrity. Enterprise content management systems 

which are part of KMS application portfolio play a very vital role 

in managing information pertaining to compliance to the 

regulatory standards.  Document management systems (DMS) 

which is a computer system (or set of computer programs) used 

to track and store electronic documents. It is usually also capable 

of keeping track of the different versions modified by different 

usersare those Document management systems shall ensure that 

the documentation such as standard operating procedures (SOPs) 

and checklists are updated. DMS ensures that all the information 

is integrated with relevant repositories. DMS ensures that most of 

the document types are captured. DMS ensures that the 

documents such as SOPs are stored properly and maintained as 

per the desired storage duration. DMS also facilitates the 

retrieval of the documents as and when desired based on the 

Meta data which is so crucial when the researcher has to go 

through few thousands of pages of documentation. DMS also 

ensures that the critical documents are protected and are allowed 

to be accessed by those researchers to whom it is intended. DMS 

also ensures that rules based workflow would allow the 

documents sent to various people in the communication chain. 

Versioning part of the DMS would ensure that the documents 

that change over time and require updating can be Content 

management systems. Collaborative software or groupware is 

application software designed to help people involved in a 

common task to achieve goals. The design intent of collaborative 

software is to transform the way documents and rich media are 

shared to enable knowledge pertaining to compliance is shared 

more effectively and the teams distributed across the globe get 

benefitted through  more effective team collaboration.  

       Collaborative software like lotus notes platform and 

Microsoft SharePoint facilitate action-oriented teams working 

together over geographic distances by providing features that 

support the researchers in communicating and collaborating the 

measures that have been taken to ensure compliance to 

regulatory and statutory requirements. The use of collaborative 

software in the pharmaceutical R&D creates a collaborative 

working environment. A collaborative working environment 

supports people in both their individual and groups thus ensuring 

that it gives competitive advantage to the organization by 

ensuring compliance. 

       KMS applications are principally designed to benefit and 

reward the workgroups rather than the individuals. It is very 

important to get the researchers use the applications as the 

applications rely on the usage by groups to be effective.  In the 

high tech industry like pharmaceuticals the means for organizing 

knowledge is to develop it. One should maximize the functioning 

of research and development teams on knowledge creation and 

knowledge creation rather than for processing information. 

KMS acts as a good source of knowledge creation and sharing as 

they enable data to be collected, stored and retrieved through any 

combination of forms thus meeting the   requirements of the 

researcher and the teams. 

       A learning management system (LMS) is a software 

application for the administration, documentation, tracking, 

reporting and delivery of e-learning education courses or training 

programs 

       LMSs range from systems for managing training and 

educational records to support the researcher teams to learn 

collaboratively over the network software for sharing the 

knowledge about good manufacturing and good laboratory 

processes. As compliance to regulatory requirements it is 

essential that the researchers keep learning from each other 

among the teams and enrich each other’s knowledge regarding 

compliance. Learning plans, scheduling the programs and the 

feedback systems toughly help the researchers to use learning 

management systems 

       The features of KMS have been enhanced allowing data to 

be interrogated, tabulated, checked, approved, stored and 

archived to comply with the latest regulatory guidance and 

legislation.  

       Conferencing solutions ensure that teams work cohesively 

and everything common between them can be share more 

efficiently and in real time as and when it is required. Use of 

Video conferencing products and online real-time presentation 

applications would certainly help researchers to collaborate and 

continue their research work in an interactive manner.  

       These seamless systems ensure that teams collaborate, 

information is stored centrally and the teams work on the 

applications as if they are working on them locally.  
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VIII. CONCLUSION 

       Compliance to regulatory and statutory requirements is seen 

as a necessary benchmark that all the pharmaceutical 

organizations have to abide by. Organizations have an option of 

looking at them as the guidelines  that they need to comply to so 

that they exist and on the other side complying to those standards 

and adopting them earlier than other organizations would ensure 

that they have competitive advantage as the consumers would be 

more keen on buying products from those organization s which 

follow the guidelines. Knowledge management systems helps the 

researchers to collaborate and act as set of tools which not just let 

the researchers to collaborate together to produce better products. 

KMS tools like collaborative systems, content management 

systems, learning management systems ably support the research 

teams to share their knowledge especially the ones pertaining to 

regulatory compliance. Using these tools the researchers can 

carry out repetitive tasks easily 

       By far the technology tools, KMS being one among them 

have contributed to the collaboration aiding management of 

researchers in the organization.  

       The discussion above emphasizes that KMS have the 

capability of managing the knowledge of the R&D organization 

effectively through their collaborative features and their 

contribution is very important from the perspective of the 

researchers. 

       Organizations therefore need to accept the fact that KMS 

enhances the ability of the researchers immensely in facing the 

regulatory and statutory audits as these tools help them in 

retrieving the information in time and in full.  KMS tools are 

only becoming more intelligent to meet the requirements and 

with predictive analytics built into such tools it come much easy 

for the companies to be compliant. 
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Abstract- We hereby presenting a case of 30 year old male 

patient with Dengue fever found to have cerebral venous sinus 

thrombosis. Dengue infection can be either asymptomatic or 

progress to involve hemorrhagic manifestations with shock. 

Thrombotic events have not been extensively reported, despite 

the wide range of procoagulant state during illness. 

 

Index Terms- Dengue fever, Cerebral venous sinus thrombosis, 

Procoagulant state. 

 

I. CASE REPORT 

 30 year old male patient, chronic alcoholic for 10 years 

presented to emergency department of civil hospital, 

Ahmedabad with generalized tonic clonic convulsions. He had 4 

episodes of seizure in one day, each lasting for 2 min, associated 

with uprolling of eyeballs , frothing from mouth & post ictal 

confusion lasting for 5-10 min. 

       Patient also had high grade fever with chills and rigors for 4 

days preceding seizures which was intermittent in nature and 

relieved by medication. Patient also had diffuse, severe and 

throbbing type of  headache on admission not completely 

relieved by medication. 

       Patient did not have any bleeding manifestations, altered 

sensorium, focal neurological deficit, vomiting or decrease urine 

output. 

       On admission, patient had hypotension (BP 90/60 mm of 

Hg), Tachycardia (104/min) and elevated temperature (102 

degree F). 

       On examination, patient was conscious oriented and irritable 

with no focal neurological deficit or neck rigidity. 

 

II. INVESTIGATIONS 

Hb was 14.2 gm% 

Hematocrit was raised (55.1%) 

Platelet count were decreased (80,000/ cumm) 

TLC of 14,000/cumm with lymphocytosis. 

Coagulation profile was normal. 

       Peripheral smear was negative for malarial parasite and 

blood culture was negative for any organisms. 

Liver function and Renal function tests were within normal 

limits. 

 

Patient found to have Dengue NS1 antigen positive and Ig M 

antibody positive. 

       MRI Brain was suggestive of thrombosis of superior 

saggital sinus, right transverse sinus and sigmoid sinus and 

cortical branches. 

 

       Patient was treated with iv fluids,, subcutaneous enoxaparin 

1 mg/kg/day in 2 divided doses with daily monitoring of platelet 

counts, aPTT levels. After 3 days of subcutaneous heparin, he 

was started on oral warfarin keeping INR between 2-3. 

 

III. DISCUSSION 

       Many factors might increase thrombotic risk in dengue fever. 

Dehydration is the foremost which leads to increased hematocrit 

which predisposes to venous thrombosis. 

       Dengue virus may down  regulate thrombomodulin thrombin 

protein C complex formation thus reducing activated protein C. 

Low concentration of plasma anticoagulant proteins C and S and 

antithrombin III have been  detected in severe dengue but have 

not been associated with clinical thrombosis. No procoagulant 

risk factor was identified in this case. 

       Dengue virus activates endothelial cells and increases the 

expression of thrombomodulin . Lin, et al described host 

antibodies formed against dengue non structural protein that had 

cross reactivity with host endothelial cells which can lead to 

inflammatory responses. Increased PAI-1 plasma levels were 

also observed. Disseminated intravascular coagulation and 

consequent microthrombi formation may contribute but have not 

been associated with large vessel thrombosis. Antibodies against 

phospholipids, cardiolipin and increased lupus anticoagulant 

have been associated with thrombotic events in peripheral 

arteries and cerebral vasculature. Venous cerebral vasculature  

thrombosis and ischemic stroke   not associated with any risk 

factor have been  rarely reported in dengue fever . As the 

thrombosis was clinically detected at admission, loss of 

endothelium non thrombogenic protective factors mayhave been 

the cause. 

 

IV. CONCLUSION 

       Clinicians should sought for rare thrombotic manifestations 

in case of dengue fever apart from more common hemorrhagic 

manifestations. 
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Abstract- We are presenting a case of 13 year old female , 

diagnosed as Miller Fischer variant of Guillain Barre syndrome 

who presented to us with sudden onset of bilateral facial 

weakness followed by limb weakness. 

 

I. CASE REPORT 

13 year old female, 5
th

 standard student presented to us with 

sudden onset of double vision followed by difficulty in 

walking for one day. Weakness developed within 1 day. 

      There was no complain of trauma, back pain , fever, 

diarrhoea , cough, convulsion, loss of consciousness, difficulty in 

swallowing. There was no sensory complains or bowel bladder 

involvement. 

      There was no past history of similar complain or family 

history of similar illness in parents or siblings. 

      On admission, patient’s vitals were normal. On neurological 

examination, there was complete External Opthalmoplegia due to 

iii, iv and vi nerve palsy and mild ptosis  in both eye. Both pupils 

were normal in size and reacting to light. There was also bilateral 

lower motor neuron type of facial weakness. 

      There was complete paraplegia and hypotonia in bilateral 

lower limb. There was bilateral hand grip weakness. Head 

flexion was weak. 

      All deep tendon reflexes were absent. Plantars were 

bilaterally absent. All sensations were preserved with intact 

bowel and bladder control. 

      On investigation, Electrolytes were normal, Urine for 

Porphyria was negative, S.CPK total was 59 mcg/L. 

      Nerve Conduction Study was suggestive of  Demyelinating 

polyneuropathy suggesting Guillain Barre syndrome. 

      During stay in hospital, 5 cycles of plasmapharesis was done 

along with active physiotherapy. 

      Opthalmoplegia, ptosis and facial weakness improved. There 

was mild improvement in distal weakness in bilateral lower limb. 

Deep tendon reflexes were still absent. 

 

II. DISCUSSION 

      Guillain-Barré syndrome (GBS), also known as acute 

idiopathic polyneuritis, is a type of neuromuscular paralysis that 

has several variants.These variants all share similar patterns of 

symptoms and patient recovery. Miller Fisher syndrome (MFS) 

is a rare variant of GBS, observed in only about 1% to 5% of all 

cases of GBS in Western countries. Miller Fisher syndrome 

occurs in more men than women by a ratio of approximately 

2:1.3The mean age of onset of MFS is 43.6 years, though onset 

has been documented in individuals between the ages of 13 and 

78 years. 

      The main difference between MFS and more common 

variants of GBS is that the first nerve groups to be affected by 

paralysis in patients with MFS are those in the head, resulting in 

difficulty controlling eye muscles and balance. Paralysis in other 

forms of GBS typically begins in the legs. Moreover, MFS is 

characterized by a triad of conditions: areflexia, ataxia, and 

ophthalmoplegia. 

      The present report describes the case of a girl presented 

chiefly with complaints of diplopia and gait abnormality. Further 

evaluation revealed the triad of conditions characteristic of MFS. 

The examination found no signs of pupillary defects or 

nystagmus. Bilateral Ptosis was present with eye ball central in 

position. Bilateral hyporeflexia was detected throughout the 

patient's body. The patient showed no sensory deficits to light 

touch, pinprick, or proprioception. 

      Miller Fisher syndrome is an uncommon variant of GBS that 

can be diagnosed by tests for its characteristic triad of conditions: 

areflexia, ataxia, and ophthalmoplegia. 

      In cases of MFS, ataxia is primarily noted during the patient's 

gait, typically in the trunk and with lesser involvement of the 

limbs. A patient's motor strength characteristically is spared in 

MFS. Anti-GQ1b antibodies, activated by certain strains 

of Campylobacter jejuni, have a relatively high specificity and 

sensitivity for MFS. Dense concentrations of GQ1b ganglioside 

are found in the oculomotor nerve (cranial nerve III), trochlear 

nerve (cranial nerve IV), and abducens nerve (cranial nerve VI) 

of patients with MFS, which may explain the relationship 

between anti-GQ1b antibodies and ophthalmoplegia. Titers of 

anti-GQ1b antibodies in CSF that are greater than 1:40 are 

specific for MFS.  

      Onset of recovery from ataxia and ophthalmoplegia in 

patients ranges from approximately 2 weeks to 2 months, with a 

mean recovery onset at 10 weeks. Most patients will fully 

recover from ataxia and ophthalmoplegia, as well as areflexia, 

within 6 months. In some cases of MFS, post-gadolinium 

magnetic resonance imaging might show enhancement of cranial 

nerves.  

 

III. CONCLUSION 

      The present case demonstrates that physicians need to be 

aware of symptoms and examination findings consistent with 

MFS so as not to confuse with other diagnostic possibilities. 
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Abstract- Agriculture is an economic activity that manifests the 

complex relationship between natural and human resources. The 

growth of agriculture is prerequisite for overall development of 

Indian economy. It contributes significantly to the export 

earnings and affects the performance of other sectors of the 

economy through forward and backward linkages. The present 

paper analysis disparities in agricultural development in Aligarh 

district at block level during the period of 2011-12. The analysis 

of the study have been carried out by transforming and 

combining data related to various variable, (percentage of literate 

people to total population, percentage of agricultural workers to 

total workers, percentage of net sown area to total geographical 

area, fertilizers consumption in kg per hectare, percentage of net 

irrigated area to net sown area, percentage of canal irrigation to 

the net irrigated area, percentage of tube well irrigation to the net 

irrigated area, number of agricultural implements per thousand 

hectare, cropping intensity) using Z score to get composite score, 

development of blocks have been categorized into three 

categories i.e., high, medium and low. The results of the 

aforesaid analysis the modern technological inputs have 

reciprocal relationship with agricultural development in the study 

area. 

 

Index Terms- disparity, levels, development, variables, 

technology. 

 

I. INTRODUCTION 

griculture is undoubtedly one of the most important 

economic activities of man. It provides not only the food to 

the teaming billions of the world but also a number of industrial 

raw materials. In India, the importance of this activity is all the 

greater as nearly 64 per cent of the total population is even now 

dependent upon farming. The development of change in the 

national output depends upon the agricultural development as it 

exists as a dominant sector. Agriculture is regarded as the key 

development in the rise of sedentary human civilization. 

Agriculture plays an important role in economic development, 

such as provision of food to the nation, enlarging exports, 

transfer of manpower to non-agricultural sectors, contribution to 

capital information, and securing markets for industrialization 

(Johnson and Mellor, 1961) 

       The term of agricultural development refers to the growth 

and overall changes of agriculture resulting in vertical expansion. 

The development of agriculture should be assessed not only by 

productivity levels but also with reference to inputs such as 

fertilizers, improved varieties of seeds and irrigation (Sharma, 

1976). Agricultural development denotes the quality of 

agricultural system of a region; it is a multi-dimensional concept 

which mainly includes development in a real strength of cropped 

land, improvement in farm system, improved farm implements, 

irrigation system and irrigated area, high yielding improved 

varieties of seeds, chemical fertilizers, insecticides and 

pesticides, intensity of cropping and specialization and 

commercialization of agriculture (Mohammad,1980). The study 

of agricultural development is of immense important in 

agricultural planning as it helps to identify problems area which 

might give a clue to the planners to adopt proper remedial 

measures for correcting imbalances 

(M.G.Jadhav.1997).Swaminathan (1999) concluded that before 

mid-sixties, increase in food grain output in the country was 

attributed mostly to the growth of the cultivated area and the 

extension of irrigation, since, then, the new farming system 

symbolised by HYV of seeds, use of agro-chemical and 

mechanisation had the powerful impact on the food sector of the 

country. P. Kumar and others (2008) attempted to account 

agricultural growth and total factor productivity in South Asia. 

According to them, productivity growth in agriculture is essential 

for the development of the sector. Singh Richa (2004) attempted 

to examine equity in fertilizer subsidy distribution. She examined 

the issue of inter-crop, inter-regional and inter-class equity in 

fertilizer distribution in terms of shares of different farm classes, 

crops and states in total fertilizer use as well as per hectare 

fertilizer use across the farm. Pandey M.M. (2009) studied about 

the Indian agriculture to take its overall review. According to 

him, country has made significant progress in the adoption of 

modern methods of cultivation and creative infrastructure for 

effectively and sustainable utilizing the national resources 

available at its command. 

       Several eminent scholars have explained the need for 

measuring and explaining regional disparity on agricultural 

development and have adopted different approaches. Although 

considerable amount of work has been done to study the regional 

disparities on agricultural development both national and 

international levels, hardly any systematic attempt has been made 

in this field of district level as well as block level. In this paper 

an attempt is made to analyse the levels of agricultural 

development in the study region. The levels of agricultural 

development has been measured in terms of technological and 

economic factors, such as cropping intensity, fertilizer 

consumption, net sown area, agricultural implements etc. 
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Objectives 

(i) To access the regional variation of levels of agricultural 

development in the study region, 

(ii) To know the weaker and prosperous patches in Aligarh 

district, 

(iii) To assess the indicators responsible for the imbalance in 

agricultural development in the study region. 

 

Study Area 

       Aligarh district is located in the central part of the Ganga -

Yamuna Doab region of western part of Uttar Pradesh. It lies 

between latitudes 27º34’n and 28º10’n and between 77 29’ E and 

78 28’ E longitudes in the western part of U.P. The total 

population of the district accounted for 29,92,286 persons (Rural 

2,456,698 persons and Urban 1,217,191 persons) and the 

population density in the region is 1,007 persons per km square 

(Census 2011). The district has been divided into five tehsils 

namely, Atrauli, Ghabana, Khair, Koil and Iglas. These tehsils 

are further subdivided into twelve blocks. They are atrauli, 

gangiri, Bijauli, Jawan, Chandaus, Khair, Tappal, Dhanipur, 

Lodha, Akrabad, Iglas and Gonda (fig.1) 

Aligarh district is made-up of fertile alluvium which is 

remarkable for its uniformity and a levelled surface. 

Geologically, these deposits are older alluvium. The region 

enjoys a tropical monsoon climate characterized. Economically 

the study area is well developed because of good agricultural 

practices. There are five agricultural farms located in different 

parts of the study region where seeds of different crops prepared 

and supply to the farmers.  

 

 
 

Fig.1 Study Area (Source: District Statistical Hndbook,2001) 

 

Database and Research Methodology 

       The present work is based on secondary source of data. The 

relevant data is collected from the District Statistical Handbook. 

We have taken blocks as a unit at micro level under study. in 

order to determine levels of agricultural development following 

indicators are considered. 
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Table 1.List of selected Variables 

 

S.No. Variables Definition 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

X1 

X2 

X3 

X4 

X5 

X6 

X7 

X8 

X9 

X10 

X11 

X12 

X13 

X14 

X15 

X16 

X17 

Percentage of working population to total population 

Percentage of literate population to total population 

Percentage of agriculture workers to total workers. 

Percentage of net sown area to total geographical area 

Percentage of net irrigated area to net sown area 

Percentage of canal irrigation to net irrigated area 

Percentage of tube well irrigation to net irrigated area 

Number of pump sets per ten thousands of net area sown 

Number of tractor per ten thousands of net area sown 

Number of threshing machine per ten thousands of net area sown 

Number of sowing instrument per ten thousands of net area sown 

Number of sprays per ten thousands of net area sown 

Number of harrow cultivator per ten thousands of net area sown 

Number of wooden ploughs per ten thousands of net area sown 

Number of iron ploughs per ten thousands of net area sown 

Fertilizers consumption in kg per hectare 

Cropping intensity 

 

       To determine the overall levels of agricultural development 

and its uneven distribution in the study area the data of the all 

indicators have been transformed into indices using Z-score 

technique. The formula is 

 

 Zi =        ………….(1) 

Where, 

Zi = Standard score of the ith observation, 

Xi = Actual value of the ith observation, 

X    Mean of the value of X variable, 

SD = Standard deviation of X variable 

 

Further, the results of the standard score obtained for different 

indicators, were aggregated by composite standard score (CSS) 

so that regional disparities in the levels of agricultural 

development of blocks are obtained on a mean and standard 

deviation scale. The composite score may be algebraically 

expressed as 

 

  …………(2) 

Where, 

 

CSS= Composite Standard Score, 

Zij = Z-score of an indicator j in block i, 

N = Number of indicators. 

 

       In order to classify the blocks according to their levels of 

agricultural development the composite Z-score have been 

divided into three classes that are high, medium and low. 

 

Analysis of Variables 

       To determine the levels of agricultural development in 

Aligarh district, we have selected 17 indicators. These indicators 

are categorized into three categories based on z score- high, 

medium and low. The value of high categories ranges above 

+0.50. The medium group ranges from -0.50 to +0.50 and the 

blocks under low categories range below -0.50. These are 

discussed as follows- 

 

Percentage of working population to total population (X1) 

       Working population is not a highly technical term as it is 

used by laypersons and academicians. In simple meaning, 

working population refers to the number of people who are 

willing and eligible to work. Those who are above fifteen years 

of age and willing to work are considered in working population 
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in Indian context. The age of working population differs from 

one country to another country. In Aligarh district, percentage of 

working population to total population is relatively high in 

Chandaus (0.86), Gonda (0.73), Khair (0.60), Lodha (0.57) and 

Iglas (0.52) while it is moderate in four blocks namely Jawan 

(0.44), Akarabad (0.09), Dhanipur (-0.05) and Atrouli (-0.11). 

The remaining two blocks i.e. Bijouli and Gangiri fall under low 

level category. (as shown in Table 3.) 

 

Percentage of literate population to total population (X2) 
       Literacy is a necessity for all those who wish to practice the 

agricultural occupation on modern lines. Literacy and population 

growth are two factors which brings about a change in 

agriculture. Therefore the work of literacy has to be assessed by 

its effectiveness as an instrument of agricultural development on 

progressive lines (Jasbir Singh & Dhillon S.S., 1995). Table 3 

clearly indicates that only two blocks i.e. Tappal(1.86) and 

Bijouli (0.86) come under high level category, whereas majority 

of blocks come under moderate level viz. Chandaus (0.30), Khair 

(0.30), Dhanipur (0.49), Iglas (0.18), Gangiri (0.12), Akrabad(-

0.0), Gonda (-0.07) and Lodha (-0.45). Only two blocks namely, 

Jawan (-2.26) and Atrouli (-1.14) fall under low category. 

 

Percentage of agricultural workers to total workers (X3) 

       Agricultural workers maintain the quality of farms, crops 

and livestock by operating machinery and performing physical 

labor under supervision of agricultural managers. The largest 

number of agricultural workers has been recorded in Bijouli 

(1.11), Gangiri (0.93) and Akrabad (0.82) while the medium 

category covers seven blocks namely, Atrouli (0.44), Chandaus 

(0.38), Tappal (0.29), Khair (0.24), Iglas (-0.05) and Dhanipur (-

0.90), remaining two blocks Lodha (-2.36) and Jawan (-1.15) fall 

under low category. 

 

Percentage of net sown area to total geographical area (X4) 

       This represents the total area sown with crops and orchards. 

Area sown more than once in the same year is counted only once. 

It is clear from the Table 3 that percentage of net sown area to 

total geographical area is occupied top position by Akrabad 

(1.67). After Akrabad, Atrouli(1.31), Gonda (1.01) and Iglas 

(0.54) blocks fall under high level category whereas it is 

moderate in Gangiri (0.41) and Chandaus (0.34). Remaining six 

out of twelve blocks fall under low category viz. Lodha (-0.66), 

Dhanipur (-0.73), Khair (-0.67), Jawan (-1.04), Bijouli (-1.06) 

and Tappal (-1.13). 

 

Percentage of net irrigated area to net sown area (X5) 

       The artificial application of water to land for growing crop is 

known by the term ‘Irrigation’ (Andrede,B., 1975). Contore L. 

M. (1967) defined it irrigation is artificial application of water to 

the soil for crop production. It has been therefore, considered as 

one of the important technological components of progressive 

agriculture – providing water under best management on 

scientific basis has also received importance in irrigation. Only 

Jawan block fall under high level category of net irrigated area 

whereas eight blocks namely, Tappal, (0.50), Khair (0.33), 

Chandaus (0.27), Atrouli (0.15), Iglas (0.09), Gonda (-0.02), 

Dhanipur (-0.08) and Gangiri (-0.38). It is low in three blocks i.e. 

Akrabad (-1.02), Lodha (-1.08) and Bijouli (-1.31). There are two 

methods used for irrigation canal irrigation and tube well 

irrigation 

 

Percentage of canal irrigation to net irrigated area (X6 ) 

       Canal irrigation recorded high in Dhanipur (2.05), Akrabad 

(1.41), Khair (0.82) and Gonda (0.58).Canal irrigation covers 

four blocks under moderate category namely Jawan (-0.22), 

Bijouli (-0.23), Iglas (0.34) and Tappal (0.41) whereas remaining 

four blocks fall under low category.  

 

Percentage of tube well irrigation to net irrigated area (X7) 

       Well irrigation may be said to be the indigenous form of 

irrigation in India. It is very well suited to the poor Indian farmer, 

because it is cheap to build, no elaborate machinery to work it, 

and does not need any specialized engineering skill to build it or 

to work it. It can be dug at very poor of the farmer. Therefore it 

is within the means of the farmers (Dubey R.N. and Negi B.S., 

1968). 

       Tube well irrigation is high in Lodha (1.06), Chandaus 

(0.96), Atrouli (0.94) and Gangiri (0.71). it covers four blocks 

under moderate category, namely Tappal (0.42), Jawan (0.23), 

Iglas (0.31) and Bijouli (0.22) while it is low in Gonda (-0.57), 

Khair (-0.81), Akrabad (-1.41) and Dhanipur (-2.06). 

 

Agricultural Implements 

       It includes the use of pumpsets, tractor, threshing machine, 

sowing instrument, sprays, harrow cultivators, wooden plough 

and iron plough. The technology diffusion in rural areas can not 

be regarded as independent or self explanatory, rather it has 

complimentarily with a number of factors (Yadav and Minocha, 

1987). Agricultural implements help in increasing the production 

and time consuming of laborers. Variables from X8 to X15  are 

considered in agricultural implements. 

 

Pump sets 

       The largest number of pumpsets have been recorded in 

Gonda (1.53), Iglas (1.21), Akrabad (0.87), Bijouli (0.66) and 

Khair (0.62) while the medium category covers Dhanipur (-0.04), 

Atrouli (-0.11) and Gangiri (-0.45), remaining four blocks fall 

under low category. 

 

Tractors 

       High number of tractors per ten thousands of net area sown 

is observed only in Tappal block (3.15) which is very high and 

only Bijouli block (-0.53) fall under low category. Remaining ten 

blocks out of twelve fall under medium level category. (Table 3) 

 

Threshing machine 

       In the high category, there are two blocks Atrouli (2.83) and 

Bijouli (0.80). Fifteen percent blocks have been observed under 

nedium category i.e. Jawan (0.42),Gangiri (0.01), Iglas (-0.27), 

Lodha (-0.43), Gonda (-0.47) and Tappal (-0.49). There are four 

blocks namely, Khair (0.52), Akrabad (-0.62), Dhanipur (0.63) 

and Chandaus (-0.63). 

 

Sowing instrument 

       High level of sowing instrument are found in Akrabad (1.77) 

, Tappal (1.44), Lodha (0.59) and Khair (0.58) whereas it is 

moderate in Chandaus(0.33), Iglas (0.17) and Dhanipur (-0.13). 
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Five blocks namely Gonda, Jawan, Bijouli, Gangiri and Akrabad 

fall under low level category. 

 

Sprays 

       There are three blocks which fall under high level category 

i.e. Khair (1.72), Tappal (1.53) and Iglas (0.94). in medium level 

category, five blocks are considered i.e. Dhanipur (0.42), Gonda 

(0.16), Lodha (-0.15), Atrouli (-0.21) and Chandaus (-0.30), 

whereas is is low in Jawan (-0.87), Akrabad (0.87), Bijouli (-

1.15) and Gangiri (-1.37). 

 

Harrow Cultivators 

       High number of harrow cultivators per ten thousands of net 

area sown is observed in Gangiri (1.83), Tappal (1.68) and 

Akrabad (0.53).There are only two blocks namely Khair (0.17) 

and Dhanipur (-0.26) fall under medium category. Six blocks i.e. 

fifteen percent of area fall under low level category. 

 

Ploughs 

       It is clearly shown from the table 3 that iron and wooden 

ploughs both have been observed in Gangiri and Bijouli. Five 

blocks namely Akrabad (0.17), Lodha (-0.09), Atrouli (-0.16), 

Dhanipur (-0.23) and Khair (-0.51) fall under medium category 

of wooden plough whereas in iron ploughs, seven blocks namely, 

Atrouli (0.15), Dhanipur (0.06), Lodha (0.04), Akrabad (-0.05), 

Tappal (-0.40), Chandaus (-0.40) and Khair (-0.44). Remaining 

blocks fall under low level category. 

 

Fertilizers in kg per hectare (X16) 

       Fertilizers have played their crucial role for accelerating the 

growth of agricultural output in short period and solving the 

problem of low yield. The national commission on agriculture 

has rightly said that, "It has been the experience throughout the 

world that increased agricultural production is related to 

increased consumption of fertilizers". There are four blocks 

reported in the category of high level fertilizers, these are Lodha 

(1.56), Bijouli (1.55), Iglas (0.71) and Akrabad (0.56), whereas 

three blocks reported under the category of medium level 

fertilizers, these are Dhanipur(0.43), Jawan (0.09), and Gonda (-

0.18). the remaining five blocks fall in the category of low level 

viz. Atrouli (-0.55), Chandaus (-0.69), Khair (-0.82), Tappal (-

1.02) and Gangiri (-1.63). 

 

Cropping Intensity (X17) 

       The cropping intensity is significant indicator of dependence 

on agriculture. Cropping intensity is defined as the extent to 

which the net sown area has been cropped. Intensity of cropping 

refers to the number of crops grown on the same area in a year. 

Therefore higher the intensity of cropping, higher is the landuse 

efficiency and vice versa (T.S.Chauhan, 1987). Table 3 reveals 

that there are three blocks, reported under high intensity of 

cropping i.e. Akrabad (1.99), Atrouli (1.08), Gonda (0.51). 

Another five blocks lie in moderate category of intensity of 

cropping, these are  Bijouli (0.31), Iglas(0.08), Lodha (0.07), 

Dhanipur (-0.22) and Chandaus (-0.23) while remaining three 

blocks  i.e. Jawan (-0.51), Khair (-1.40) and Tappal (-1.78). 

 

II. RESULTS AND DISCUSSION 

Levels of Agricultural Development 

       After calculating Composite Standard Score for all blocks, 

following results were obtained.For sake of interpretation value 

of index are grouped into three categories. 

 

High Level of Agricultural Development (above + 0.09):  
       Fig.2 displays the spatial pattern of level of high agricultural 

development of the study region in 2011-12. This group of 

agricultural development covers 16.67 per cent area of the 

district. In this category, two blocks are identified namely Tappal 

(+0.24) and Akrabad (+0.33). Akrabad achieved high level of 

agricultural development due to high cropping intensity, 

irrigation facilities by canal irrigation, highly mechanised as 

supported by large number of pump sets, sowing instrument and 

high per hectare consumption of fertilizers. Tappal block is 

developed owes to more working population, highly mechanised 

by tractors, sowing instruments, spray machines and harrow 

cultivators but cropping intensity is low because of flooding in 

rainy season and building Yamuna Express Highways.  

 

Moderate Level of Agricultural Development (between-0.09 

and +0.09): 
       This category covers just half of the district total area. Six 

blocks have noticed in this category, namely, Khair (-0.00), 

Gangiri (+0.04), Bijouli (+0.05), Atrouli (+0.06), Iglas (+0.08) 

and Gonda (+0.09). These blocks achieved moderate agricultural 

development due to high working agricultural population, net 

sown area, tubewell irrigation. 

 

Table 2: Levels of Agricultural Development in Aligarh 

District, 2011 

 

Category Composite 

Standard 

Score 

Range 

No. Of 

District 

Percentage 

of the Total 

District 

Name of 

the Blocks 

High Above + 

0.09 

2 16.67 Tappal, 

Akrabad 

Medium Between -

0.09 and + 

0.09 

6 50.00 Khair, 

Gangiri, 

Bijouli, 

Atrouli, 

Iglas, 

Gonda 

Low Below – 

0.09 

4 33.33 Chandaus, 

Dhanipur, 

Lodha, 

Jawan 

 

 

Low Levels of Agricultural Development (below - 0.09): 

       It comprises four blocks covering 33.33 per cent area of the 

district. Chandaus (-0.11), Dhanipur (-0.13), Lodha (-0.19), and 

Jawan (-0.37) have been reported in this category. This low 

development is due to low canal irrigation, net sown area, low 
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mechanisation, fertilizers consumption and also low cropping 

intensity. 
 

 

Table 3: Composite Standard Score of the variables for the agricultural development in Aligarh District 

 

BLOCKS X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 X16 X17 CSS

Tapapl 0.44 1.86 0.29 -1.13 0.50 -0.41 0.42 -1.51 3.15 -0.49 1.44 1.53 1.68 -0.51 -0.40 -1.02 -1.78 0.239

Chandaus 0.86 0.30 0.38 0.34 0.27 -0.95 0.96 -0.64 -0.19 -0.63 0.33 -0.30 -0.91 -0.38 -0.40 -0.69 -0.23 -0.110

Khair 0.60 0.30 0.24 -0.67 0.33 0.82 -0.81 0.62 -0.27 -0.52 0.58 1.72 0.17 -0.51 -0.44 -0.82 -1.40 -0.004

Jawan 0.44 -2.26 -1.15 -1.04 2.55 -0.22 0.23 -1.02 -0.26 0.42 -0.76 -0.72 -0.59 -0.75 -0.75 0.09 -0.51 -0.370

Lodha 0.57 -0.45 -2.36 -0.66 -1.08 -1.05 1.06 -1.34 -0.14 -0.43 0.59 -0.15 0.79 -0.09 -0.04 1.56 0.07 -0.185

Dhanipur -0.05 0.49 -0.90 -0.73 -0.08 2.05 -2.06 -0.04 -0.27 -0.63 -0.13 0.42 -0.26 -0.23 0.06 0.43 -0.22 -0.127

Gonda 0.73 -0.07 0.25 1.01 -0.02 0.58 -0.57 1.53 -0.20 -0.47 -0.51 0.16 -0.76 -0.73 -1.12 -0.18 0.51 0.009

Iglas 0.52 0.18 -0.05 0.54 0.09 -0.34 0.31 1.21 -0.09 -0.27 0.17 0.94 -0.86 -0.82 -0.94 0.71 0.08 0.081

Atrouli -0.11 -1.14 0.44 1.31 0.15 -0.95 0.94 -0.11 -0.42 2.83 -1.32 -0.21 -0.96 -0.16 0.15 -0.55 1.08 0.058

Bijouli -2.05 0.68 1.11 -1.06 -1.31 -0.23 0.22 0.66 -0.53 0.80 -0.94 -1.15 -0.65 1.52 1.84 1.55 0.31 0.045

Gangiri -2.05 0.12 0.93 0.41 -0.38 -0.70 0.71 -0.25 -0.45 0.01 -1.23 -1.37 1.83 2.48 2.09 -1.63 0.10 0.036

Akrabad 0.09 -0.01 0.82 1.67 -1.02 1.41 -1.41 0.87 -0.33 -0.62 1.77 -0.87 0.53 0.17 -0.05 0.56 1.99 0.328
 

 

 

 

ALIGARH DISTRICT 

LEVELS OF AGRICUTURAL DEVELOPMENT 

(2011-12) 

             
  

 

 

Fig.2 Block wise Levels of Agricultural Development based on Composite Standard Score 
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III. CONCLUSION  

       The above analyses of level of regional disparities clearly 

indicate that the level of agricultural development is not uniform 

in the study region. The study highlights that the majority of the 

district come under the medium category of agricultural 

development which covers the north-eastern part of the region. It 

is clear that Chandaus,Jawan,Lodha,Dhanipur have witnessed 

low level of agricultural development due to low agriculture 

infrastructure facilities. The region, which have high level of 

agricultural development, are not need of any special effort, 

because already they have well developed facilities for 

agricultural development. But there is special attention at the 

time of floods in Tappal block which is located at the bank of 

Yamuna River and not excess use of chemical fertilizers in high 

category of blocks. Nevertheless, in blocks which have low level 

of agricultural development, need special attention to irrigation 

facilities developed like tube well, canal irrigation etc., 

awareness of agricultural technical knowledge and proper use of 

fertilizers etc. So the level of agricultural development could be 

raised. 
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Abstract- In this work we illustrate how fuzzy if-then rules can 

be used for fuzzy Petersen graph. Basic results and its 

characteristics of fuzzy graphs are introduced.  Further we 

introduced the results based on fuzzy if-then rule which is 

applied on fuzzy Petersen graph version of classical graph 

theory. 

 

Index Terms- Fuzzy if-then rule, Fuzzy Petersen graph. 

 

I. INTRODUCTION 

uzzy systems based on fuzzy if-then rules have been 

successfully applied to various theorems in the field of fuzzy 

control.  Fuzzy Rule based system has high comprehensibility 

because human users can easily understand the meaning of each 

fuzzy if-then rule through its linguistic interpretation. 

       Graph theory has numerous applications to problems in 

system analysis, operation research, transportation and 

economics.  In many cases, however some aspects of a graph 

theoretic problem may be uncertain.  For example the vehicle 

travel time or vehicle capacity on a road network may not be 

known exactly.  In such cases, it is natural to deal with the 

uncertainty using fuzzy set theory. 

       The concept of a fuzzy graph is a natural generalization of 

crisp graphs, using fuzzy sets, and in many cases the extension 

principle.  Our exposition of fuzzy graphs, given by Rosenfeld 

[Zadeh et al., 1975]. 

 

II. BASIC CONCEPTS 

       Definition 2.1: A graph G consists of a pair G:(V, E) where 

V(G) is a non-empty finite set whose elements are called points 

or vertices and E(G) is a set of unordered pairs of distinct 

elements of V(G).  The elements of E(G) are called lines or 

edges of the graph G. 

 

 

 

 

 

 

 

 

 

 

 

Example 2.1: 
 

 

 

 

 

 

 

 

 

 

 

Let V={1,2,3,4} and  

 X={(1,2),(1,3),(1,4),(2,3),(2,4),(3,4)} 

G=(V, E) is a (4,6) graph. 

 

       Definition 2.2: The Petersen graph G is the simple graph 

with 10-verties and 15-edges.  The Petersen graph is most 

commonly drawn as a pentagram inside with five spokes.  It is 

called a Petersen graph. 

 

Example 2.2: 
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Fig 2: Petersen Graph 
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       It is set of vertices {v1,v2,v3,v4,v5,v6,v7,v8,v9,v10} 

It is set of edges  

 {e1,e2,e3,e4,e5,e6,e7,e8,e9,e10,e11,e12,e13,e14,e15}.

   

       Definition 2.3: Let V be a non-empty set.  A fuzzy graph is 

a pair of functions G:(σ, µ) where σ is a fuzzy subset of V and µ  

is a symmetric fuzzy relation on σ. 

  i.e. σ:V  [0,1] and µ:V×V  [0,1] such that µ(u,v ) ≤ σ(u) ˄ 

σ(V) for all u,v in V. 

 

Example 2.3: 

 

 

  

 

 

 

 

 

 

 

µ(a,b) .5, µ(b,c) .5, µ(c,d) .25, µ(d,a) .25 and σ  {1,.75,1,.25}. 

 

       Definition 2.4: The membership function values need not 

always be described by discrete values.  Sometimes, these turn 

out to be as described by a continuous function.  The most 

commonly used range of values of membership functions is the 

unit interval[0,1]. 

       In this case, each membership function maps elements of a 

given universal set X, which is always a crisp set, into real 

numbers in [0,1].  The following two types of notations 

commonly used to denote the membership function. 

1. The membership function of a fuzzy set Ã is denoted by 

µÃ, i.e.,  

µÃ : X [0,1]. 

2. The membership function of a fuzzy set Ã has the 

following form 

Ã : X [0,1]. 

 

Example 2.4: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       Definition 2.5: When a vertex σ(ui) is an end vertex of some 

edges µ(ui,vj) of any fuzzy graph G:(σ,µ), then σ(ui) and µ(ui,vj) 

are said to be incident to each other. 

 

Example 2.5: 

 

 

  

 

 

 

 

 

 

 

 

(u1,u2), µ(u2,u3) and µ(u2,u5) are incident on σ(u2). 

 

       Definition 2.5: The degree of any vertex σ(ui) of a fuzzy 

graph is sum of degree of membership of all those edges which 

are incident on vertex σ(ui) .  And is denoted by d(σ(ui) ). 

 

Example 2.5: 

 

 

 

 

 

 

 

 

   
 

 

 

       Degree of vertex σ(u2) = degree of membership of all 

those edges which are incident on a vertex σ(u2)  

 = µ(u1,u2)+µ(u2,u3) 

 = 0.4+0.6=1.0                                    

i.e. d[σ(u2)] = 1.0 

 

       Definition 2.6: A fuzzy rule is defined as a conditional 

statement in the form: 

IF x is A THEN y is B 

       Where x and y are linguistic variables; A and B are linguistic 

values determined by fuzzy sets on the universe of discourse x 

and y respectively.  The If-part of the rule "x is A" is called the 

antecedent or premise. Then-part of the rule "y is B" is called the 

consequence or conclusion. 

 

Example 2.6: 

a) If pressure is high, then volume is small. 

b) If the road is slippery, then driving is dangerous. 

c) If an apple is red, then it is ripe.  

d) If the speed is high, then apply the brake a little. 

 

I. Application of Fuzzy If-Then Rule 

       Theorem 3.1: Let £ be a residuated lattice on [0,1] and a 

structure S be given by (X,Y,{Ai, Bi}i 1,…,n,, £ , °).  Let, 
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moreover, the t-norm * be a continuous Archimedean t-norm 

with a continuous additive generator g.  A fuzzy function  

FR: (X) (Y)  realizes GMP in the structure S with respect 

to fuzzy IF-THEN rules if and only if  

 

Dg(Bi,FR(A))  Dg(Ai, A) 

for each i and each fuzzy set A (X). 

 

       Theorem 3.2 (Main Theorem): Let S = 

(X,Y,{Ai,Bi}i 1,…,n,,£, °) be a structure.  A fuzzy function 

FR: (X)  (Y) is a model of fuzzy IF-THEN rules 

(x,y) are R 

x is A 

y is AᵒR 

 

       in the structure S if and only if it realizes GMP in S with 

respect to all fuzzy IF-THEN rules. 

 

       Proposition3.3: The rule “Single-input-single-output 

approximate reasoning model: 

Rule: If X, then Y. 

                                      Premise: X', 

 

 

                                    Conclusion: Y' 

 

       where X, X', Y, Y'  L
Fp

.  If Y⊆X and X is  -i type 

consistent with respect to ( , then the above rule is 

( -i type representable in Lvpl. 

 

Theorem 2.1: In fuzzy Petersen graph 

         (vi)] =2 (ui,vi+1) Twice the sum of degree 

of membership of  (ui,vi+1).where σ(vi) is degree of all vertices vi 

and µ(ui,vi+1) is degree of membership ui,vi+1 E. 

 

       Proof: Since G:(σ,µ) is a fuzzy Petersen graph of the graph 

G:(V,E), then consider 10-verties σ(v1), σ(v2),…, σ(v10) of fuzzy 

Petersen graph G:(σ,µ).  
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Rule1: 

        If add the membership grade of edges which are incident on 

any degree of vertex σ(ui), then the corresponding membership 

values of vertices vary. 

 

Example: 

d[σ(v1)] = 0.4+0.5+0.1 = 1.2 d[σ(v6)] = 0.7+0.3+0.1 = 0.6 

d[σ(v2)] = 0.1+0.4+0.1 = 0.7 d[σ(v7)] = 0.5+0.2+0.2 = 1.1 

d[σ(v3)] = 0.1+0.1+0.3 = 0.6 d[σ(v8)] = 0.6+0.3+0.4 = 1.4 

d[σ(v4)] = 0.1+0.1+0.2 = 0.5 d[σ(v9)] = 0.1+0.2+0.3 = 0.7 

d[σ(v5)] = 0.1+0.4+0.7 = 1.7 d[σ(v10)] = 0.2+0.2+0.6 = 1.1 

 

Rule2: 

       If sum of the membership grade of the degrees added, then 

we get the sum of the membership grade of the edges.  

Example:  

(vi)] = 1.2+0.7+0.6+0.5+1.7+0.6+1.1+1.4+0.7+1.1  

           = 8.6 

   

       Since each edges are incident on two vertices then by the 

definition of degree of any vertex of fuzzy Petersen graph, the 

sum of the degree of vertices in fuzzy Petersen graph G:(σ,µ) is 

twice the degree of membership of edges in G :(V,E).   

 

Rule3: 

       If add all the membership grade of edges increased, then the 

sum of membership values of edges increased. 

 

Example: 

(ui,vi+1) = 0.1+0.1+0.1+0.1+0.4+0.7+0.5+0.4+0.3+0.2+ 

    0.3+0.6+0.2+0.2+0.1 

 =  4.3 
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       If the sum of the degree of vertices occurs, then it is equal to 

twice the degree of membership values of edges.  

 

Example: 

(vi)] = 2 (ui,vi+1) 

 

  Hence, proved the theorem. 

 

III. CONCLUSION 

       We have discussed the Petersen graph and degree of every 

vertex of fuzzy Petersen graph.  The fuzzy If-Then Rules are also 

discussed.  Finally fuzzy if-then rule applied on fuzzy Petersen 

graph with different characteristics.  
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   Abstract- This paper presents Computational Fluid Dynamics (CFD) analysis of Pelton turbine of Khimti Hydropower in Nepal. The 

purpose of CFD analysis is to determine torque generated by the turbine and pressure distributions in bucket for further work on 

fatigue analysis. The CFD analysis is carried out on model size Pelton runner reduced at 1:3.5 scale to minimize computational cost 

and time. The operating conditions for model size runner is selected in accordance with IEC 60193 and IEC 1116. The paper describes 

the methods used for CFD analysis using ANSYS CFX software. 3 buckets are used to predict the flow behavior of complete Pelton 

turbine. k-ε and SST turbulence model with interphase transfer method as free surface and mixture model is compared in the paper. 

The pressure distribution is found maximum at bucket tip and runner Pitch Circle Diameter (PCD). The torque generated by the 

middle bucket is replicated over time to determine total torque generated by Pelton turbine. 

 

    Index Terms- Pelton turbine, Computational Fluid Dynamics (CFD), Similitude, Turbulence Model, Torque 

 

I. INTRODUCTION 

omputational Fluid Dynamics (CFD), is a branch of fluid dynamics which uses numerical methods and algorithms to solve fluid 

flow problems. Reduction of time and cost to predict the model behavior in real environment is key advantage of CFD analysis.  

However, the CFD analysis results should be analysed and validated before the model is accepted [1].  

ANSYS CFX and ANSYS Fluent are the commercial CFD codes available. The main difference between these is the way solvers 

integrate the flow equations and solution strategies. CFX uses finite volume elements to discretize the domain. Contrarily, Fluent 

utilizes finite volumes. They are both control volume based solvers, which ensures conservation of flow quantities. The CFD analysis 

of Pelton turbine in the paper is carried out using ANSYS CFX [2]. 

The Pelton turbine is a good choice in situation where the volume flow is small relatively to head. The paper describes the CFD 

analysis of scaled Pelton turbine of Khimti Hydropower in Nepal. The purpose of CFD analysis of model Pelton turbine is to 

determine the pressure distribution in the Pelton bucket which shall be used for fatigue analysis of Pelton runner with two different 

bucket geometry, with and without fillet at root section, as shown in figure 1. The design geometry of bucket was changed during 

welding repair and runner failure occurred after 10000 hours of operation [3]. In addition, the torque generated by the turbine is 

determined in the paper. 

 

 

 

 

 

 

 

 

 

 

 

 

II. METHODOLOGY 

The methodology used for CFD analysis of Pelton turbine is shown in Figure 2. The 3D model of Pelton turbine was created with 

reference to Khimti Hydropower. The rotating domain and stationary domain for CFD analysis was modeled using PRO/Engineer and 

ANSYS Design Modeler respectively. The model size runner was selected considering laboratory test facility and IEC 60193 test 

requirements. The numerical methods and boundary conditions were defined in ANSYS CFX and the numerical results were 

computationally and analytically validated. The torque was calculated and computationally valid pressure distribution was exported 

for fatigue analysis. 

 

C 

  

(a) Before Repair (b) After Repair 

Figure 1. Runner geometry before and after repair 

With fillet between 

splitter and runner disc Without fillet between 

splitter and runner disc 
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III. 3D MODELING OF PELTON TURBINE 

   2D contour plot of Pelton bucket was used to model 3D Pelton runner for CFD analysis. Each contour lines were exported using 

AutoCAD and imported in PRO/Engineer software to build 3D model, shown in Figure 3. Figure 4 shows the selected Pelton bucket 

for CFD analysis. Half bucket was selected for analysis since the Pelton bucket is symmetric about the splitter. This reduces the total 

time for computational analysis [4]. 

 

 

Figure 3. 3D Model of Pelton Turbine Figure 4. Selected Pelton Bucket for CFD Analysis 

 

IV. SELECTION OF MODEL SIZE RUNNER 

    Scaled runner has been selected to reduce the computational cost and considering the future prospects of verifying the CFD result at 

Turbine Testing Lab, Kathmandu University. The laboratory test facility and minimum requirements for model test of hydraulic 

turbines mentioned in IEC 60193 and IEC 1116 has been used to obtain hydraulic similitude conditions between the model and 

prototype. The turbine data for prototype is shown in Table 1.  

A kinematically similar turbine is obtained when the model and prototype are geometrically similar and ratio of their fluid velocity 

and peripheral velocity is equal. A complete similarity is achieved when the Reynolds number is equal between the model runner and 

prototype in addition to kinematic similarity. These conditions are satisfied when the speed number is equal in both the turbines [5]. 

Therefore, equations 1 – 3 are used to determine the hydraulic similitude conditions [6]. 

  Equation 1 

  Equation 2 

  Equation 3 

 

Besides, minimum requirements for model Pelton turbine as stated in IEC 60193 and hydraulic similitude conditions, shown in 

Table 2, and the laboratory test facility available at Turbine Testing Lab, shown in table 3, are used to determine the appropriate 

operating conditions for model Pelton turbine, shown in Table 4 [6] [7]. 

 
Figure 2. Methodology for CFD analysis 

3D Modelling of Pelton Turbine 

(With reference to Khimti Hydropower) 

Selection of Model Size Runner 

(Meet the requirements for Experimental Test) 

CFD Analysis using ANSYS CFX 

Analysis of the Numerical Results 

 

 

 

IEC 60193 Laboratory Test 

Facility 

Stationary Domain 

(ANSYS Design 

Modeler) 

Rotating Domain 

(PRO/Engineer) 

Numerical Methods Boundary Conditions 

Export computationally valid pressure 

distribution for fatigue analysis 

 

Mesh Dependent Test Analytical Solution 
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Table 1: Turbine Data: Prototype 

Parameter Unit Value 

Pitch Circle Diameter  mm 1400 

Number of Buckets - 22 

Number of Nozzles - 2 

Head (H) m 660  

Discharge (Q) m
3
/s 2.15 

Rotational Speed RPM 600 
 

 Table 2: Hydraulic Similitude Conditions 

Parameter Unit Value 

Speed Number - 0.076 

Speed Factor - 10.44 

Flow Factor - 0.014 

Minimum Reynold’s Number - 2  10
6 

Minimum Hydraulic Specific Energy J/Kg 500 

Minimum Bucket Width mm 80 
 

   

 

Table 3: Laboratory Constraint 

Parameter Unit Value 

Head 

(H) 

Open System m 30 

Closed System m 150 

Discharge (Q) m
3
/s 0.5 

Torque (T) Nm 2000 

 

 

Table 4: Selected Model Turbine Operating Condition 

Parameter Unit Value 

Head (H) m 53.9 

Discharge (Q) m
3
/s 0.05 

Pitch Circle Diameter (PCD) mm 400 

Scale Factor - 1:3.5 

 

V. MESHING 

    Stationary and rotating domain was discretized separately using ANSYS Meshing. The stationary domain, shown in Figure 5 (a), 

consists of two regions, water and air flow region. Water flow region is of prime interest while discretizing the stationary domain. 

Sweep method was used in core region of water while inflation method was used in boundary region of water and air [8]. The mesh in 

stationary domain consisted of structured hexahedral type mesh. Figure 5 (b), (c) shows the mesh in stationary domain. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

(a) Rotating Domain (b) Mesh (c) Bucket surface and Inlet 

Figure 6: Rotating Domain 

 

 

 

(a) Stationary Domain (b) Mesh (c) Nozzle Region 

Figure 5: Stationary Domain 

Water Flow Region Air Flow Region 

Bodies of Influence 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 8, August 2014      53 

ISSN 2250-3153  

www.ijsrp.org 

Automatic type of meshing method was used in rotating domain due to complex geometry of the bucket. The rotating domain was 

divided into three region of interest where fine mesh was created. A body of influence method was used in inlet and outlet region of 

the bucket, and the bucket surface meshed using inflation method, shown in Figure 6 (a) [8].   

VI. NUMERICAL ANALYSIS 

     The governing equations of viscous flow are based on conservation of mass, momentum and energy which are langrangian in 

nature. The governing equations are expressed using equations 4 – 6 [9]. 

 

Conservation of Mass:   Equation 4 

Conservation of Momentum:   Equation 5 

Conservation of Energy:   Equation 6 

 

The numerical analysis of CFD in Pelton turbine consists of incompressible fluid flow that reduces the conservation of mass and 

momentum to equation 7 – 8 respectively. In addition, the temperature effect is negligible during the analysis. Therefore, conservation 

of energy is ignored during analysis [9]. 

 

  Equation 7 

  Equation 8 

 

The standard k- model is extensively used due to its excellent performance. But, it shows poor performance in unconfined flow 

regions where the boundary is curved, and in rotating and swirling flows. Similarly, the Wilcox model does not require wall damping 

functions and it is robust in near wall regions. However, its robustness is decreased due to sensitivity in free stream region. SST model 

is the hybrid model which used the Wilcox model in near wall region and standard k- model in the fully turbulent region. A 

comparative study of turbulence model has been carried out using k- and k-ω based SST model separately in the paper [10].  

The domain type for both the rotating and stationary domain was defined fluid. Air and water, both at 25 
0
C, with continuous fluid 

morphology was used in analysis. The fluid model was selected as homogeneous model with standard free surface model. The 

interface compression level was set to 2 to produce better convergence. Shear Stress Transport (SST) type turbulence model has been 

used with automatic wall function. The surface tension model has been set as continuum surface force with primary fluid as water. 

Interphase transfer model was studied separately using free surface and mixture model. The initial conditions for the fluid volume 

fractions was defined 1 and 0 for air and water respectively. Since there is no pressure difference between the inlet and the outlet, the 

reference pressure was set to 1 atmosphere. And the domain motion option was set to rotating and stationary for rotating and 

stationary domain respectively. The symmetry boundary condition was applied in the middle plane diving the turbine into two 

sections. Smooth wall with no slip conditions was applied in the bucket wall. 

 

VII. RESULTS AND DISCUSSION 

The CFD analysis was carried out using k- and SST model separately using mixture model and free surface model as interphase 

transfer method, as shown in Table 5. The simulation failed to converge using k- turbulence model. However, SST model converge 

for both mixture and free surface interphase models. This is due to the fact that k-e model has poor performance in unconfined flow 

where the boundary is curved. But, SST model uses k- and Wilcox model in fully turbulent and near wall region respectively. 

 

 

 

 

 

Mesh dependent test was carried out to computationally validate the result in seven different mesh sets. The total number of nodes was 

varied from 0.75 million to 4.3 millions. Figure 7 shows the mesh dependent test using SST model using mixture model and free 

surface model as interphase transfer method. It was found that the results are better when using free surface model [11]. 

The pressure distribution in middle bucket was exported from ANSYS CFX, shown in Figure 8. It was found that the pressure 

peaks are obtained at bucket tip and PCD of runner. The pressure peak in bucket tip is due to flow disturbance when jet strikes bucket 

tip. It is obvious to obtain the pressure peak at runner PCD since the Pelton runner are designed such that it would convert most of the 

hydraulic energy to mechanical energy when the jet strikes the runner PCD [12]. The water volume fraction with velocity index and 

pressure distribution in Pelton bucket is shown in Figure 9.  

The torque generated by the runner can be predicted by using the torque data produced by middle bucket. A single torque data is 

replicated over time calculating the frequency of bucket during rotation, using equation 9. The calculated frequency for the model 

turbine is 0.0045 seconds. Figure 10 shows torque generated by different buckets and total torque produced by Pelton turbine. The 

Table 5: Convergence Vs. Turbulence Model and Interphase Transfer 

 Mixture Model Free Surface Model 

K E Model Failed Failed 

SST Model Converged Converged 
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comparison of computational torque with analytical solution obtained using equation 10 showed that mechanical efficiency of the 

turbine is 82.5%. 

 

 

Figure 7: Maximum Pressure Vs. Mesh Set Figure 8. Maximum Pressure Vs. Time Steps 

 

  

(a) At bucket tip 

 

 

(b) At Runner PCD 

Figure 9: Water Volume Fraction above 0.75 (left) and Pressure Contour in Pelton bucket (right) 
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Figure 10. Torque generated by buckets over time 

 

 

 

 

 

 

 

VIII. CONCLUSION 

The CFD analysis of scaled Pelton turbine of Khimti Hydropower was performed using ANSYS CFX software. The scale factor 

for selected model turbine was 1:3.5. Scaling of the turbine reduces computational time and cost. The time and cost in CFD analysis of 

Pelton turbine is also reduced by selecting 3 buckets to predict the behavior of complete turbine. The result showed that SST model is 

robust turbulence model to conduct CFD analysis of Pelton turbine. In addition, free surface interphase transfer method gives better 

result than mixture model. It was found that peak pressure is obtained at bucket tip and PCD of runner. The pressure distribution in 

each bucket surface was exported using monitor tool in ANSYS CFX for further analysis on fatigue of Pelton turbine. The torque 

results obtained from the single bucket can be replicated over time to predict the total torque transferred by the Pelton turbine. The 

torque results obtained from CFD showed that the model Pelton turbine has efficiency of 82.5%. 
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Abstract- In this paper a hexagonal patch microstrip antenna with 

hexagonal slot behaves as a wide band monopole antenna having 

great return loss. It is designed for 1.1194-2.7078 GHz frequency 

band with wide bandwidth of 1.5884 GHz and return loss of -

73.63dB. A hexagonal patch with etched ground plane monopole 

antenna with hexagonal Slot is fabricated on the glass epoxy 

(FR4 lossy) of dielectric substrate with relative permittivity (εr) 

of 4.3, thickness of 1.6mm, loss tangent of 0.02 with a ground 

plane, fed with a 50Ω rectangular microstrip feed line. This 

prototype antenna having an omnidirectional radiation pattern is 

measured for frequency range of 0-3 GHz. The novelty of this 

antenna is that hexagonal patch with hexagonal slot gives it 

uniqueness in design and also getting a bandwidth approx 1.6 

GHz with -73dB Return loss is big achievement in        0-3 GHz 

frequency Band itself. As the antenna is designed only in 0-

3GHz band, having all such properties in one antenna proves its 

novelty and uniqueness. The measured reflection coefficients are 

far below of -10dB.The simulated result and experimental results 

are analyzed and verified after comparison. 

 

Index Terms- Hexagonal patch, Hexagonal slot, Monopole 

Antenna, Return Loss, Bandwidth, Gain, Slot Diameter, 

Efficiency, CST. 

 

I. INTRODUCTION 

odern and future wireless systems are placing greater 

demands on antenna designs. Printed monopole antennas 

are widely used in wideband communication systems. Among 

the printed monopole antennas of various shapes [1], hexagonal 

monopole antenna is simple in geometry and its radiation 

patterns are Omni-directional with wide bandwidth. Antennas, 

which can work properly in more than one frequency region 

either for transmitting or receiving electromagnetic (EM) waves, 

are termed as Multiband antennas.   Multi-band antennas are 

much more complex than the single band antennas in their 

design, structures and operations [2]. 

       Printed monopole antenna can be optimized to provide 

extremely wide impedance bandwidths with acceptable radiation 

performance [3-4]. They can be developed to cover various 

functional frequency bands of wireless communication, such as 

GSM900, DCS, Personal Communication System, and Universal 

Mobile Telecommunication [5]. 

       CST MICROWAVE STUDIO is a fully featured software 

package for electromagnetic analysis and design in the high 

frequency range. The software contains four different simulation 

solver techniques which are transient, frequency domain, Eigen 

mode and modal analysis which best fit their particular 

applications. The most usable and popular tool is a transient 

solver, which can provide the entire broadband frequency 

behavior of the simulated device from only one calculation run 

(in contrast to the frequency stepping approach of many other 

simulators). This solver is very efficient for various kinds of high 

frequency applications such as connectors, transmission lines, 

filters, various antennas and many more. This antenna is 

applicable in the Global Positioning System Carriers, 

telecommunications for use in GSM mobile phones operate at 

800±900 MHz and 1800±1900 MHz Presently there are many 

other government and commercial applications such as mobile 

radio and wireless communications. [6] 

             

II. ANTENNA DESIGN 

       The hexagonal disc having a diameter of 50 mm monopole 

antenna with hexagonal shaped slot is printed on the front side of 

FR4 substrate & the etched ground plane is located on the back 

side of the substrate. The proposed design of the antenna is 

printed with a length of 46 mm and the width of 3 mm feeding 

strip on one side of the substrate & the etched ground plane 

having a length of 47.5 mm and width of 100 mm on the other. 

Hexagonal Slot is having a diameter of 24.5 mm. Here the 

position of Hexagonal slot is set as to achieve a greater radiation 

efficiency & Omni directional radiation pattern with minimum 

return loss. Hexagonal slot is located at the (0, 20) axis 

coordinate of hexagonal disc monopole patch. The design of the 

printed hexagonal disc monopole antenna with hexagonal slot is 

shown in figure1. 

 

 
 

Fig1 General View of Proposed structure 

 

M 
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       The dimensions of the antenna are shown in tabulated form 

in Table 1. 

 

Component Length(mm) Width(mm) 

Ground 47.5 100 

Substrate 100 100 

Feed Line 47 3 

Feed Gap 9 16 

 

Table 1 Dimensions of PCDMA 

 

III. SIMULATION AND EXPERIMENTAL 

RESULTS 

       The printed hexagonal disc monopole antenna having 

hexagonal slot with etched ground plane is simulated using CST 

MW STUDIO 2010 software. Figure 2 shows comparison 

between the return loss of simulated result and measured result of 

proposed monopole antenna for 0 to 3 GHz range. The simulated 

result of the proposed antenna having hexagonal slot gives wide 

band frequency applications.  

       The monopole antenna is used for frequency range of 

(1.1194-2.7078) GHz with return loss of about -73.63 dB at a 

resonance frequency of about 2.139 GHz having a wide 

bandwidth of about 1.5884 GHz.  

 

       The simulated result using a CST Studio 2010 is shown Fig 

2. 

 

 
 

Fig 2 Simulated Response using  CST studio 2010 software 

 

 

       Comparision of simulated and measured response of 

proposed monopole antenna is shown in fig 3. 

 

 
 

Fig3  Comparision of simulated and measured response 

 

       Here we can say that practical or measured response is 

approximately equal to simulated response using CST Studio 

2010 software. 

       The photograph of a fabricated PHDMA with Hexagonal 

slot with etched ground plane for wide band frequency 

application is shown in fig 4.       

 

 
 

Fig 4(a) Front View 
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Fig 4(b) Rear View 

 

 

       The far field radiation patterns for proposed antenna are 

shown below in fig 5. 

 

 
 

 

 
 

Fig 5 Radiation Patterns for Resonant Frequency of 2.139 

GHz 

 

       As we clearly seen from fig 5 that the radiation pattern    of 

proposed monopole antenna is quite like an omnidirectional 

radiation pattern. 

       The final result of directivity, gain, bandwidth and efficiency 

is shown in a tabular form in Table 2 below: 

 

Resonant 

Frequency 

(GHz) 

 

 

Direct- 

-ivity 

(dBi) 

Gain 

(dB) 

BW 

(GHz) 

Total 

Radiation 

Efficiency 

2.139 2.737 2.522 1.5884 95.15% 

 

Table 2 

 

       Comparison of above parameters after variation in feed gap 

of the proposed antenna is shown in a following figure 7 and in a 

tabular form shown in Table 3. 
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Fig 7 Comaprision of Feed Gap 

 

 

S. 

No

. 

Feed 

Gap 

(mm) 

BW 

(GHz) 

Efficiency Directi-

-vity 

(dBi) 

Gain 

(dB) 

1 16 1.5884 95.15% 2.737 2.522 

2 18 1.5973 94.73% 2.870 2.635 

3 20 1.604 93.27% 3.269 2.968 

4 22 1.6276 92.51% 3.418 3.089 

 

Table 3 

 

       It can be observed from the above comparison that as much 

as we increase the feed gap of the proposed monopole antenna, 

all the parameters i.e. Bandwidth, Directivity, Gain also increase 

but the efficiency is decreases along with Return loss magnitude, 

As we have measured the response only in 0-3 GHz, we can’t 

increase the feed gap anymore because the upper band frequency 

is then crossed the 3 GHz limit. 

       Comparison of all the parameters after variation in Slot 

Diameter of the proposed antenna is shown in a following figure 

8 and in a tabular form shown in    Table 4. 

 

 

 
 

Fig 8 Comparison of Slot Diameter 

 

 

 

S. 

No 

Slot 

Diameter 

(mm) 

BW 

(GHz) 

Efficiency Direc

tivity 

(dBi) 

Gain 

(dB) 

1 15 1.595 95.10% 2.597 
2.38

0 

2 20 1.5935 95.17% 2.609 
2.39

4 

3 24.5 1.5884 95.15% 2.737 
2.52

2 

4 30 1.5787 94.77% 2.908 
2.67

8 

Table 4 

 

       It can be observed easily that slot diameter doesn’t make 

much difference upon bandwidth or efficiency but there is an 

increment both in directivity and gain. We also see the 

magnitude of return loss is maximum for our standard slot 

diameter of 24.5 mm.We measured our proposed antenna only 0-

3GHz interval so we can’t get much opportunity above 3 GHz 

frequency so that we are unable to increase slot diameter above 

30 mm.   

       We have also compared Directivity and Gain with respect to 

frequency and plotted the response curves in Fig 9. 

       In addition to that we also compared the Total Radiation 

Efficiency with respect to frequency and plotted the resultant 

curve in Fig 10 respectively.  
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Fig 9 Gain & Directivity Vs Frequency Plot 

 

 
 

Fig 10 Total Radiation Efficiency Vs Frequency Plot 

 

IV. CONCLUSION 

       Configuration of printed hexagonal disc monopole antenna 

with a hexagonal shaped slot on the FR4 lossy substrate with 

etched ground plane has been fabricated for the wide band 

frequency applications. After analyzing the measured response it 

has been noticed that optimum response for the wide band of 

frequency bandwidth and minimum return loss has been 

achieved. We also checked the effect of feed gap space and 

hexagonal slot diameter, we can conclude that both affect the 

response of the proposed antenna and optimum response has 

been achieved. Simulation   results   have   been verified with 

experimental result with good degree of agreement. 
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Abstract- The  purpose of this study  was  to  determine  the  

concentrations  of  toxic  metals  (Cd,  Hg,  Cr,  Pb,  As)  in  meat  

at  the  Kumasi  Central  Abattoir,  Ghana  by  using  a  Varian  

220  Atom  Absorption  Spectrophotometer.  The  levels  of  

toxic  metals  in  meat  (cow,  pig,  sheep,  goat,  grass cutter,  

deer)  varied  in  concentration.  The  concentration  of  lead  was  

above  the  tolerance  level  in  all  the  meat  samples  with  the  

highest  concentration  recorded  in  beef  at  1.154 mg/kg and  

the  lowest  at  0.037 mg/kg in  pork.  The  amount  of  mercury,  

Hg  observed  in  the  various  meat  samples  fell  within  the  

range  of  0.059 mg/kg to 0.012 mg/kg, a  little  over  the  

tolerable  level  of  0.05 mg/kg. The  highest  mercury,  Hg  

concentration  was  observed  in  grasscutter  meat (0.071 mg/kg)  

and  the  lowest  concentration  in  pork,  which  was  observed  

at  0.012 mg/kg,  with  the  former  above  the  permissible  limit  

and  the  latter  below  the  permissible  limit.  The  

concentrations  of  As,  Cd  and  Cr  were  all within  the  

tolerance  limit.  The meat analyzed may have a potential health 

risk to consumers. 

 

Index Terms- Trace metals, meat, contamination, Atomic 

absorption 

 

I. INTRODUCTION 

eat makes up an essential part of the food we eat and is 

mainly composed of protein, fat and some important 

essential elements (Akan et al. 2010). It is also a good source of 

niacin, vitamins B6 and B12, phosphorous, zinc, and iron 

(Williams 2007). Animal proteins have a high biological value 

(Ziegler 1968 in Dabuo 2011), and the presence of essential 

amino acids in them makes a complete protein (Bastin 2007).  

      Apart from meat and meat products forming an important 

part of the human diet as well as an important source of a wide 

range of nutrients, they may also carry certain toxic substances 

(Fathy et al. 2011). Toxic substances in meat tissues can be 

caused by a variety of sources including animal drugs, pesticides, 

feed and other agricultural or industrial chemicals substances 

(Fathy et al. 2011). Instances  of  heavy  metal contamination  in  

meat  products  during  processing  have also been reported  

(Akan et al. 2010; Harlia and Balia  2010). Methods such as  

singeing  off  the  hairs  of  the  animals  in  flame  fuelled  by  

various  substances  such  as  wood  mixed  with  spent  engine  

oil,  plastics  mixed  with  refuse  or  tyres.  These materials  

contain  toxic  substances  such  as  heavy  metals  which  can  

contaminate  the  meat  and  render  them   unfit  for  human  

consumption (Okiei et al. 2009). In  other  cases,  contaminated  

animal  feed  and  rearing  of livestock  in  proximity  to  polluted  

environment  were  reportedly  responsible  for  heavy metal  

contamination  in  meat (Fathy et al. 2011). 

      Heavy metals in their standard state have a specific gravity 

(density) of more than about 5 g/cm3. Some of them, such as 

copper, nickel, chromium and iron, are essential in very low 

concentrations for the survival of all forms of life (AIUM IND-

015 2013),  Specific elements  that  are  normally  toxic  for some  

organisms  are  under  certain  conditions, beneficial, examples 

include vanadium, tungsten, and cadmium. Only when they are 

present in greater quantities, can these, cause metabolic 

anomalies. The boundary between the essential and the toxic 

effect therefore becomes problematic (AIUM IND-015 2013). 

      Contamination with  heavy  metals  is  a  serious  threat  

because  of  their  toxicity,  bioaccumulation  and  

biomagnification in  the  food  chain. These pollutants often have 

direct physiological toxic effects because they are stored or 

incorporated in tissues, sometimes permanently (Abd EI-Salam 

et al. 2013). Heavy  metals  such  as  mercury,  plutonium,  and  

lead are  toxic  metals  that  have  no  known  vital  or  beneficial  

effect  on  organism  and  their accumulation  over  time  in  the  

bodies  of  animals  and  humans  can  cause  serious  ailments. 

Among all heavy metals, however, cadmium and lead are known 

as highly toxic (Binkowski 2012). The  risk  associated  with  the  

exposure  to  heavy  metals  present  in  food  product  have  

aroused  widespread  concern  in  human  health. Cadmium is 

primarily toxic to kidney, especially to proximal tubular cells. 

Bone demineralization is affected by cadmium toxicity directly 

by bone damage and indirectly as results of renal dysfunction 

(Solidum et al. 2013). Overexposure to lead affects the 

neurological, reproductive, renal, haematological systems. 

Studies show that children are more prone to lead toxicity as 

compared to adults (Gonzalez - Waller et al. 2006).   

      In  Ghana,  chicken  meat,  the  liver,  kidney  and  meat  of  

goat,  sheep  and  beef  are  a  major source  of  protein  to  the  

population  and  are  widely  consumed with a per capita meat 

consumption of 9.2 kg..  The  main  source  of  metals  in  meat  

arises  from  contamination  of  animal feed  and  drinking  water 

(Hussain et al. 2012).  

      In this study, concentrations of various metals in meat were 

determined. Meat from different sources were purchased and 

investigated for toxic metals and their concentrations, and 

compared to international standards. The study was aimed  at 

determining   the  content of the toxic  elements ; Cr, Cd, Hg, Pb 

and As  in  meat  from  seven  different  animals; sheep,  goat,  

pig, cow, deer, rat,  and grass-cuter,  from  the  Kumasi  Central  

Abattoir.   
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II. METERIALS AND METHODS 

      Analar grade of reagents were used in all situations.  

      A  total  of  three fresh  samples  each  of  the  meat  of  a  

pig,  cow,  sheep,  goat,  deer,  rat,  and  grass-cutter from the  

Kumasi Central  abattoir  were  collected  between  the  months  

of  November  to  December,  2012. Samples were randomly 

selected. The  meat  (liver,  flesh,  etc)  of  each  of  the  selected  

animals  was  packed  in sterile  polythene  bags,  properly  

labeled  with a permanent  marker  and  transported  to  the   

laboratory  for  analysis. 

      Meat samples were subjected to dry ashing, followed by acid 

digestion with aqua regia adopted from Dalton and Malanoski 

(1969). 

      Standard solutions ranging from 0.2 to 5 mg/l of the metals 

determined were prepared for the plotting of calibration curves 

and the metals were determined with Varian 220 Atomic 

Absorption Spectrophotometer. 

 

III. RESULTS AND DISCUSSION 

      The data obtained from the AAS analysis of meat samples for 

metals has been presented in Table1. The following 

abbreviations have been used: B – Beef, M – Mutton, C – 

Chevon, R – Rat. D – Deer, P – Pork, G – Grass- cutter. 

 

Table 1: Summary of levels of metals in various meat samples (μg/g) 

 

 

 

 

 

 

 

 

       Chromium was detected in all the meat samples and varied 

in the range of 0.0472mg/kg to 0.957mg/Kg . The  highest  

concentration  of  chromium,  Cr  was  found  in  the  meat  of  

sheep  (mutton) while  the  lowest  in  the  meat  of  the deer. Cr 

is an essential element helping the body to use sugar, protein and 

fat, and at the same time carcinogenic for organisms. Excessive 

amounts may cause adverse health effects, Abd EI-Salam et al. 

2013) and can reduce how effective insulin is at controlling 

blood sugar and cause irritation itching and flushing (UMMC 

2013).The  chromium,  Cr  level  in  the  meat  samples  was  

found  to  be  lower  than  the  tolerable  level  of  1.0 mg/kg 

(USDA 2006).  

       The  highest  cadmium,  Cd  concentration  was  observed  in 

the  meat  of  the  rat  at  0.085 mg/kg  and  the  lowest  in  pork  

meat  at  0.010 mg/kg, far  below  the  permissible  limit  of  

0.500 mg/kg, as  recorded  by  USDA,  2006 (USDA 2006). 

Cadmium exists in low concentrations in all soils. It is spread by 

air and water (sewage sludge) far over sea and land, but 

especially in the vicinity of heavy industrial plants and hence 

absorbed by many plants and sea organisms. The highest level of 

cadmium detected in the rat could therefore be as a result of bush 

rats having more contact with both soil and plants as compared to 

the other animals. Cadmium is primarily toxic to kidney, 

especially to proximal tubular cells. Bone demineralization is 

affected by cadmium toxicity directly by bone damage and 

indirectly as a result of renal dysfunction (Solidum et al. 2013). 

Cadmium may catalyze diabetes-induced effects on kidneys. 

Kidney damage may further progress to end stage renal disease 

(ESRD) and death if exposure is high and prolonged. Recent 

investigations show that cadmium may also play a role in the 

development of other cancers, such as testicular cancer, bladder 

cancer, pancreatic cancer and cancer of the gall bladder (Ilie et 

al. 2007). The levels of cadmium detected in all meat samples 

however, pose no toxicological risk to consumers.  

       The  amount  of  mercury,  Hg  observed  in  the  various  

meat  samples  fell  within  the  range  of 0.071mg/kg to 

0.012mg/kg . The  highest  mercury,  Hg  concentration  was  

observed  in  the  meat  of  the  grass cutter. Some forms of 

human activity such as the application of agricultural fertilizers 

and industrial waste water disposal, release mercury directly into 

the soil. Mercury released into the environment eventually end 

up in soils or surface waters (Solidum et al. 2013). Grass cutters 

Meat Cadmium Mercury Chromium Lead Arsenic 

Beef 0.079±0.00012 0.052 ± 0.010 0.304 ± 0.101 1.154 ± 0.288 0.007± 0.0005 

Mutton 0.019±0.00240 0.015 ± 0.305 0.957 ± 0.553 0.377 ± 0.004 0.014 ±0.0020 

Chevon 0.018±0.00250 0.034 ± 0.052 0.632 ± 0.228 0.377 ± 0.057 0.012± 0.0001 

Rat 0.085±0.00029 0.0219 ±0.186 0.219 ± 0.186 1.054 ± 0.190 0.001 ±0.0110 

Deer 0.032 ± 0.0012  0.051 ± 0.005 0.0472± 0.067 0.362 ± 0.144 0.020 ±0.0080 

Pork 0.010 ± 0.0033  0.012 ± 0.119 0.060 ± 0.245 0.237 ± 0.144 0.008± 0.0040 

Grasscutter 0.062±0.00004 0.071 ± 0.046 0.190 ± 0.215 0.728 ± 0.012 0.021± 0.0090 
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are not domesticated and are usually obtained from the wild by 

hunting and trapping. They are herbivorous animals; feeding on 

roots, tubers, grains of cereals and wood of all sorts. During 

digging for tubers, and roots, they might consume bits of soil on 

roots and tubers (Golow 1993), thereby introducing mercury 

through their mode of feeding. The lowest concentration of 

mercury was in the meat of pig (pork). 

       Lead is a toxic  metal  that  has  no  known  vital  or  

beneficial  effect  on  organisms  and its accumulation  over  time  

in  the  bodies  of  animals  and  humans  can  cause  serious  

ailments (Binkowski, 2012).  The highest concentration of lead 

was 1.154 mg/kg and   the lowest at 0.237 mg/kg, all above the 

tolerable limit of 0.1mg/kg. Its highest concentration was 

recorded in the meat of cow (beef) and the lowest in that of the 

pig (pork). Pb may enter the atmosphere during mining, smelting, 

refining, manufacturing processes and by the use of lead 

containing products (Abd EI-Salam et al, 2013). The source of 

Pb contamination of livestock come from the air, water they 

drink and food they eat. All the meat analysed contain lead in 

high doses (above the tolerable limit), and this could be due to 

the use of lead containing products during meat processing. 

Higher levels of lead in beef could be as a result of the areas in 

which cattle were reared (Harlia and Balia 2010).  

       The greatest threat to public health through arsenic 

originates from contaminated groundwater. Inorganic arsenic is 

naturally present at high levels in the groundwater of a number of 

countries. Drinking-water, crops irrigated with contaminated 

water and food prepared with contaminated water by these 

animals might be sources of arsenic exposure (Flanagan et al., 

2012). Experimental  data  showed  levels  of  arsenic (As);  the  

highest  in  concentration  being  the  meat of cow (beef)  and  

the  lowest, that   of  the  sheep  at  0.001 mg/kg  and  0.021 

mg/kg respectively, all below the  permissible  limit  of  0.05 

mg/kg  (USDA 2006).  

 

IV. CONCLUSION 

       The results of the study confirmed the presence of heavy 

metals namely, Cr, Cd, Hg, Pb and As in all the samples 

analysed. Among all the heavy metals determined in the study, 

Pb showed the greatest number of samples that exceeded the 

tolerance limit. Hg levels  in  beef,  rat  meat  and  grass  cutter  

were  also  found  to  be  beyond  the  tolerated  dose.  However,  

the  concentrations  of  As, Cd and  Cr  were  all  within  the  

tolerance  limits. The consumption of meat in which metal 

concentrations beyond the tolerated dose were detected might be 

harmful to the health of consumers, doses below the tolerance 

limit, though not harmful, might pose health hazards when 

consumed in large quantities due to bioaccumulation. 
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Abstract- The present investigation was carried out at field trail 

of Main Experimental Station, Vegetable Science N.D.U.A. & 

T., Kumarganj, Faizabad (U.P.) during 2011-12 to study the 

performance of turmeric cultivars. Cultivar NDH-7 and NDH-8 

was found superior in growth characteristics such as plant height, 

yield of rhizome/plant. NDH-8 found tallest (111.2 cm) while, 

yield of rhizome per plant was recorded in NDH-7 (303.00 g). 

The results showed that moisture, mineral, curcumin and 

essential oil ranged from 9.4 to 12.2 per cent, 3.39 to 5.30 per 

cent, 3.7 to 5.9 per cent and 3.32 to 8.19 per cent, respectively. 

NDH-7, NDH-8 and Prahba were found superior among all 

cultivars and variety. 

 

Index Terms- Turmeric, physical parameters, curcumin, essential 

oil 

 

I. INTRODUCTION 

ndia is popularly known as the “Spice Bowl of the World” as a 

wide variety of spices with premium quality is grown in the 

country since ancient times. Turmeric — the Golden Spice — is 

widely cultivated in different countries such as India, China, 

Myanmar, Nigeria, Bangladesh, Pakistan, Sri Lanka, Taiwan, 

Burma and Indonesia. Among these countries, India occupies the 

first position in area, viz. 1,75,300 ha and also in production, 

viz.7,94,400 tonnes during 2007-08, (Spices Statistics, 2011). In 

India, turmeric is grown in its 18 states. The states like Andhra 

Pradesh, Tamil Nadu, Karnataka, Orissa and West Bengal are the 

major turmeric-producing states in India. 

       Curcumin, demethoxycurcumin, bis-demethoxycurcumin, 

and aromatic-turmerone are four major active components of 

turmeric. Turmeric contains protein (6.3%), fat (5.1%), minerals 

(3.5%), carbohydrates (69.4%) and moisture (13.1%). The 

essential oil (5.8%) obtained by steam distillation of rhizomes 

(Kapoor, 1990) Curcumin (diferuloylmethane) (3–4%) is 

responsible for the yellow colour, and comprises curcumin I 

(94%), curcumin II (6%) and curcumin III (0.3%) (Ruby et 

al.,1995). This investigation attempts to evaluate the physio-

chemical characteristics, curcumin and essential oil contents of 

different cultivars grown in Eastern U.P. for its quality 

parameters. 

 

II. MATERIALS AND METHODS 

       The material for the research work was collected from the 

field trail of Main experimental station, Vegetable Science 

N.D.U.A.& T., Kumarganj, Faizabad (U.P.) India.  Freshly 

harvested turmeric rhizomes were sorted, cleaned to remove 

hairy roots and washed with potable water to study the general 

characteristics and quality of turmeric.  

 

Physical parameters: 

       The plant height was measured in centimetres as the length 

at prelude stem from the soil surface to the tip of the tallest leaf. 

After harvesting, the rhizome of each plant were cleaned by 

removing adhered soil particles, number of clump per plant was 

weighed. Length of finger and mother rhizome was taken with 

the help of scale in centimetres. 

 

Biochemical parameters: 

       The powders obtained from dried rhizome of 10 different 

cultivars viz. NDH-7, NDH-8, NDH-45, NDH-68, NDH-69, 

NDH-86, NDH-88, NDH-116, NDH-1 and Prabha were taken for 

analysis of moisture, mineral, essential oils and curcumin 

content. Moisture content was determined by Rangnana (1986) 

and mineral content by Hart and Fisher (1971). Essential oil 

content was estimated by (A.O.A.C.,1970). Curcumin content 

was estimated by the procedure suggested by the ASTA (1968). 

 

III. RESULTS AND DISCUSSION 

       Data in respect to plant height, Yield of rhizome/plant, 

length of finger rhizome and length of mother rhizome have been 

shown in Table 1 and graphically depicted in Fig. 1.  

       For crop improvement in turmeric, plant height determines 

the yield potential of the genotype (Narayanpur and 

Hanamashetti, 2003). Therefore plant height is the single most 

important morphological character on which selection for yield 

could be made. Reduction in plant height may improve their 

resistance to lodging and reduce substantial yield losses (Abbasi 

et al., 1995). It was obvious from table that plant height varied 

significantly. It varied from 75.96 cm to 111.21 cm. Highest 

plant height was recorded in NDH-8 (111.21 cm) followed by 

NDH-68 (107.00 cm) and NDH-69 (106.23 cm) whereas, lowest 

value was found in NDH-45 (75.96 cm). It was obvious from 

table that plant height varied significantly. Similar observations 

have been recorded by Jalani et al. (2012), Srivastava and Singh 

(2003). 

       Yield of rhizome/plant varied from 191.46 g to 303.00 g. 

Maximum yield of rhizome/plant was recorded in NDH-7 

(303.00 g) followed by Prabha (300.36 g) and NDH-116 (295.86 

g). Minimum yield of rhizome/plant was accounted 191.46 g in 

germplasm NDH-88. The data with respect to yield of rhizome 

/plant varied significantly. The variation in the yield among the 

all turmeric cultivars grown under the same agro climatic 

condition can be attributed to genetic factor. The results have 

I 
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been supported by Chaudhary et al. (2006) and Srivastava and 

Singh (2003).  

       The data showed that length of finger rhizome varied from 

5.26 to 11.83 cm, maximum length of finger rhizome was 

recorded in Prabha (11.83 cm) followed by NDH-8 (11.26 cm) 

and NDH-68 (9.10 cm). Minimum yield of rhizome/plant was 

found 5.26 cm in germplasm NDH-69. The data regarding to the 

length of finger rhizome varied significantly. These results have 

been close correlation from Jalani et al. (2012). 

       In respect of data on length of mother rhizome ranged from 

5.16 to 9.96 cm. Maximum length of mother rhizome was found 

9.96 cm in NDH-8 followed 8.73 cm in NDH-69 and 8.63 cm in 

NDH-1 whereas minimum length of mother rhizome was 

recorded 5.16 cm in NDH-45. The study highlighted that length 

of mother rhizome varied significantly. Similar observations 

have been recorded by Kamal and Yousuf (2012) and Lokhande 

et al. (2013). 

       Data pertaining to moisture content, mineral content, 

curcumin content and essential oil content turmeric rhizome have 

been shown in Table 2 and graphically depicted in Fig.2. The 

data showed that moisture content varied from 9.41 to 12.20 per 

cent. It was observed that maximum moisture content was found 

in NDH-116 (12.20%) followed by NDH-88 (11.80%) and 

NDH-7 (11.66%), whereas minimum value was recorded in 

NDH-1 (9.41%). In respect to moisture content in turmeric 

rhizome germplasm varied non significantly among the cultivars. 

Results are in agreement to Fattepurkar et al. (2009).  

       It was indicated that mineral content varied from 3.39 to 

5.30 per cent in 2011-12 and 3.89 to 5.21 per cent in 2012-13. 

Highest mineral content was recorded in NDH-7 (5.30%) 

followed by NDH-8 (5.16%) and NDH-1 (5.12%) while lowest 

value was recorded in NDH-86 (3.39%). It was revealed from the 

data that mineral content varied significantly. Similar 

observations were also recorded by Souza and Gloria (1998), 

Niranjan et al. ( 2003)  and Fattepurkar  et al. (2009).  

       It was revealed from the data that curcumin content varied 

significantly.  It was indicated that curcumin content from varied 

from 3.70 to 5.90 per cent. Maximum curcumin content was 

recorded in NDH-1 (5.90 g/100g) followed by NDH-68 (5.50 

g/100g) while minimum value was recorded in NDH-45 (3.70 

g/100g). The results have been supported by Mnnjunath et al., 

(1991), Fattepurkar  et al. (2009) and Kamble et al. (2011). 

The data showed that essential oil content varied from 3.32 to 

8.19 per cent, it was observed that maximum essential oil content 

was found in NDH-8 (8.19%) followed by NDH-69 (8.14%) and 

NDH-86 (7.60%) while minimum value was recorded in NDH-

45 (3.32%). In respect to essential oil content in turmeric 

rhizome germplasm varied significantly. Results are in 

agreement to Kumar et al. (1997) and Lokhande et al. (2013). 

 

IV. CONCLUSION 

       From the result it had been concluded that, turmeric grown 

in the Eastern U.P. India found economically and medicinal 

viable for commercial and profitable production of turmeric 

(Curcuma longa L) under the agro-climatic condition present 

here. Some of the cultivars show better performance in yield 

characteristics as well as in medicinal components viz. curcumin 

and essential oil, which positive result for its commercialization 

as food preservatives, additives and nutraceutical foods. 

 

 

Table 1: Variation in physical parameters of different 

turmeric cultivars 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Varieties/ 

Germplasm 

 

Plant 

Height 

(cm) 

 

Yield of 

rhizome/Plant 

(g) 

Length of 

fingers 

rhizome(cm) 

 

Length 

of 

Mother 

rhizome 

(cm) 

NDH-7 104.80 303.00 5.56 6.86 

NDH-8 111.21 281.90 11.26 9.96 

NDH-45 75.96 242.06 6.10 5.16 

NDH-68 107.00 267.37 9.10 6.70 

NDH-69 106.23 196.13 5.26 8.73 

NDH-86 88.10 245.73 6.60 8.03 

NDH-88 77.66 191.46 5.50 8.06 

NDH-116 96.60 295.86 5.56 6.70 

NDH-1 102.66 279.10 6.66 8.63 

Prabha 

 
105.66 300.36 11.83 8.26 

CD@ 5% 12.125 51.922 0.835 0.796 

S. Em ± 4.079 17.477 0.279 0.264 
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Fig. 1:  Variation in physical parameters of different turmeric cultivars 

 

Table 2: Variability in biochemical composition of different turmeric cultivars 

 

Varieties/ 

Germplasm 

Moisture content 

(%) 

Mineral Content 

(%) 

Curcumin content 

(g/100g) 

Essential oil content 

(%) 

NDH-7 11.66 5.30 5.30 7.50 

NDH-8 10.83 5.16 4.50 8.19 

NDH-45 10.26 5.03 3.70 3.32 

NDH-68 10.53 4.69 5.50 3.91 

NDH-69 10.83 4.94 4.60 8.14 

NDH-86 9.60 3.93 4.10 7.60 

NDH-88 11.80 4.47 4.90 7.41 

NDH-116 12.20 4.59 5.10 5.44 

NDH-1 9.41 5.12 5.90 6.44 

Prabha 11.42 4.63 5.30 4.81 

CD @ 5% NS 0.436 1.054 1.063 

S. Em ± - 0.144 0.358 0.357 
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Fig. 2:  Variability of biochemical composition of different turmeric cultivars: 
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Abstract- Density and Ultrasonic velocity Sucrose in 1M NaCl at 

298.15K, 303.15K, 308.15K and 313.15K have been measured. 

Various ultrasonic and solution parameters such as adiabatic 

compressibility, change and relative change in adiabatic 

compressibility, acoustic impedance, available volume and free 

length have been calculated using these data. The present 

investigation has been used to exploit the possible molecular 

interactions which are identified and eventually discussed about 

the behavior of solute (Sucrose) in the solvent 1 M solution of 

NaCl) 

 

I. INTRODUCTION 

ltrasonic and density measurements are being used as a very 

useful tool for gaining informations on the solution 

properties [1-5]. Studies on interactions of non-ionic solutes with 

ionic ones in different solvents are significant and important for 

understanding their physic-chemical behavior [6-8]. 

      The study of carbohydrates has become a subject of 

increasing interest because of the multidimensional physical, 

biochemical and industrially useful properties of these 

compounds [9-15]. Most of the chemical and biological functions 

of carbohydrates take place in aqueous medium. The situation 

becomes interesting if an electrolyte is also present in such 

solutions. 

      The molecular association, physico-chemical behavior and 

acoustic properties of multicomponent liquid mixtures of Sucrose 

in 1 M NaCl at temperatures 298.15, 303.15, 308.15, 313.15K 

have been studied by measuring ultrasonic velocity and density. 

Various acoustic and thermodynamic parameters have been 

computed using the experimental data with a view to investigate 

the nature of interaction between the components of the liquid 

mixtures. 

 

II. EXPERIMENTAL 

      Ultrasonic velocity at 2MHz has been measured by single by 

single crystal ultrasonic interferometer manufactured by M/s 

Mittal Enterprises. The accuracy of the velocity is found to be 

±0.04%. 

      Density measurements has been carried out using 

pyknometer having well-fitted glass cap in order to prevent 

changes in composition due to evaporation. The accuracy of 

density measurement is within the range ±0.005 g/ml. All the 

chemicals used in the present work are from BDH (AR Grade) 

 

III. RESULTS AND DISCUSSION 

      Ultrasonic velocity and density have been experimentally 

determined for the system  1 M NaCl + Sucrose, at various 

temperatures. 

      The acoustic parameters viz. adiabatic compressibility, 

acoustic impedance, freelength, free volume are calculated using 

the experimentally determined density and ultrasonic velocity 

using the relations [16]. 

 =  

Z = u.d 

Lf  = K  

Va = Vm (  

 

where symbols have their usual meanings. 

 

      The change in adiabatic compressibility and relative change 

in adiabatic compressibility have been computed as 

 

Δβ   β - βo 

    (β - βo)/ βo 

 

      The experimentally determined density and ultrasonic 

velocity along with the calculated parameters are listed in Table 

1. Both d and u values are found to increase with increasing 

concentration of Sucrose. Adiabatic compressibility (β) decreases 

with increasing concentration due to electrostatic forces of ions 

on the surrounding water molecules. As the temperature rises 

compressibility of the solution increases [17, 18]. With increase 

in solute concentration the electrostatic forces break the water 

structure and with close packing structure around the solute 

molecules, compressibility decrease [19]. 

      The negative values of change in adiabatic compressibility 

(Δβ) and the relative change in adiabatic compressibility (Δβ/βo) 

are due to solute-solvent interactions [20, 21]. Such an increase 

in Δβ and Δβ/βo values (Fig. 1) with increase in concentration 

may be attributed to an overall increase in the cohesive forces in 

the solution [22]. 

      The acoustic impedance (Z) of all the systems is found to 

increase with increase in the concentration of Sucrose. The 

increase in Z values (Fig. 2) may be due to the effective solute- 

solvent interactions [23]. 

U 
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Intermolecular free length Lf is obtained from the adiabatic 

compressibility (β). It is clear from the table that the ultrasonic 

velocity is increasing while intermolecular free length is 

decreasing (Fig. 3) with increase in Sucrose concentration at 

different temperatures. In general Ultrasonic velocity and Lf 

varies inversely [24, 25]. Decrease in Lf values indicate the ion-

solvent interaction [26]. Due to thermal expansion of liquids, an 

increase in temperature causes free length to increase. Available 

volume decreases with increasing concentration of Sucrose 

which seems to be due to solute-solvent interaction. 
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Table 1 : Density (d/g.cm
-3

), Ultrasonic velocity (u/m.s
-2

) and derived parameters adiabatic compressibility (β/10
-11

m
2
N

-1
), change in 

adiabatic compressibility(Δβ/10
-11

m
2
N

-1
), relative change in adiabatic compressibility (Δβ/β/10

2
 ), Acoustic  impedance (Z/10

-3
kgm

-2
s

-

1
), Free length (Lf ),available volume (Va/cm

-3
mol

-1
) for Sucrose + aqueous NaCl (1M) at 298.15K, 303.15K, 308.15K and 313.15K 

Temperature:-298.15K 

 

Molarity 

(Sucrose) 
d u β Δβ Δβ/β0 Z Lf Va 

0 1.0362 1557.2 39.798     1613.57 39.429 1.510 

0.01 1.0364 1558.8 39.709 -0.089 -0.224 1615.54 39.385 1.453 

0.02 1.0368 1561.4 39.562 -0.236 -0.595 1618.86 39.311 1.361 

0.03 1.0373 1563.2 39.452 -0.347 -0.871 1621.51 39.257 1.297 

0.04 1.038 1565.4 39.314 -0.484 -1.216 1624.89 39.188 1.219 

0.05 1.0391 1567.2 39.183 -0.616 -1.547 1628.48 39.123 1.154 

0.06 1.0403 1569.2 39.038 -0.761 -1.911 1632.44 39.050 1.083 

0.07 1.0415 1572.8 39.814 -0.984 -2.472 1638.07 38.938 0.955 

0.08 1.0427 1574.4 38.091 -1.107 -2.783 1641.63 38.876 0.898 

0.09 1.0438 1577.2 38.513 -1.285 -3.23 1646.28 38.787 0.799 

 

 

 

 

 

 

Temperature:-303.15K 

Molarity 

(Sucrose) 
d u β Δβ Δβ/β0 Z Lf Va 

0 1.0293 1563.6 39.738     1609.41 39.777 1.293 

0.01 1.0295 1564.2 39.700 -0.038 -0.096 1610.34 39.758 1.271 

0.02 1.0299 1566.6 39.563 -0.175 -0.441 1613.44 39.689 1.186 

0.03 1.0304 1568.4 39.453 -0.285 -0.717 1616.08 39.634 1.121 

0.04 1.0311 1570.8 39.306 -0.432 -1.088 1619.65 39.560 1.035 

0.05 1.0322 1572.4 39.184 -0.554 -1.394 1623.03 39.499 0.978 

0.06 1.0334 1574.2 39.049 -0.689 -1.734 1626.78 39.431 0.913 

0.07 1.0346 1576.6 38.885 -0.853 -2.146 1631.15 39.348 0.827 

0.08 1.0358 1578.2 38.761 -0.977 -2.458 1634.70 39.285 0.770 

0.09 1.0369 1580.4 38.613 -1.125 -2.832 1638.72 39.210 0.691 

 

 

Temperature:-308.15K 

Molarity 

(Sucrose) 
d u β Δβ Δβ/β0 Z Lf Va 

0 1.0217 1567.4 39.840     1601.41 39.954 1.167 

0.01 1.0219 1568.6 39.771 -0.069 -0.172 1602.95 39.920 1.123 

0.02 1.0223 1569.8 39.695 -0.145 -0.364 1604.81 39.881 1.080 
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0.03 1.0228 1571.2 39.605 -0.235 -0.590 1607.02 39.836 1.030 

0.04 1.0235 1573.4 39.467 -0.373 -0.936 1610.37 39.767 0.950 

0.05 1.0246 1575.2 39.335 -0.505 -1.268 1613.95 39.700 0.885 

0.06 1.0258 1576.8 39.209 -0.631 -1.584 1617.48 39.637 0.827 

0.07 1.027 1579.2 39.044 -0.796 -1.997 1621.84 39.553 0.741 

0.08 1.0282 1581.2 38.900 -0.940 -2.359 1625.79 39.480 0.669 

0.09 1.0293 1583.6 38.741 -1.099 -2.759 1630.00 39.399 0.583 

 

 

Temperature:-313.15K 

Molarity 

(Sucrose) 
d u β Δβ Δβ/β0 Z Lf Va 

0 1.0144 1570.8 39.953     1593.42 40.2321 1.052 

0.01 1.0146 1572.2 39.874 -0.079 -0.198 1595.15 40.1923 1.002 

0.02 1.015 1573.2 39.808 -0.145 -0.364 1596.80 40.1589 0.965 

0.03 1.0155 1574.8 39.707 -0.246 -0.615 1599.21 40.1082 0.907 

0.04 1.0162 1576 39.619 -0.334 -0.835 1601.53 40.0638 0.864 

0.05 1.0173 1577.8 39.486 -0.467 -1.168 1605.10 39.9965 0.798 

0.06 1.0185 1579.2 39.370 -0.583 -1.459 1608.42 39.9375 0.747 

0.07 1.0197 1581.6 39.204 -0.749 -1.874 1612.76 39.8534 0.660 

0.08 1.0209 1583.6 39.059 -0.894 -2.236 1616.70 39.7797 0.587 

0.09 1.022 1585.2 38.939 -1.014 -2.539 1620.07 39.7181 0.529 

 

 

 

 
 

Fig 1:- Plot of relative change in adiabatic compressibility as a function of concentration at various temperatures 
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Fig 2:- Plot of Acoustic impedance as a function of concentration at various temperatures 

 

 

 
 

Fig 3:- Plot of Free length as a function of concentration at various temperatures
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Abstract- This paper presents an efficient VLSI architecture for a 

4x4 64-QAM multiple-input–multiple-output (MIMO) detector. 

The augmentation is done by on demand expansion of 

intermediate nodes of the tree rather than exhaustively, along 

with pipelined distributed sorters. The proposed architecture has 

a stable critical path independent of constellation size, scalable to 

higher number of antennas with efficient distributed sorters. 

Further, modification will be carried out with the faster 

multiplication unit to make it scalable to higher number of 

antennas. 

 

Index Terms- K-best algorithm, multiple-input-multiple-output 

(MIMO), on-demand expansion. 

 

I. INTRODUCTION 

ultiple-input–multiple-output (MIMO) systems have 

gained significant concentration as the hand-picked 

technology in many standards such as IEEE 802.11n, IEEE 

802.16e, IEEE 802.16m and the long term evolution (LTE) paper 

due to the high spectral efficiency. To accomplish the potential 

of MIMO systems, the main challenge is to design high 

throughput detection device of low complexity with near 

maximum-likelihood (ML) performance that are suitable for 

efficient very large scale integration (VLSI) implementation. 

Unluckily, with the number of transmit antennas and the 

constellation size the complexity of the optimal ML detection 

scheme grows exponentially. Available lower-complexity 

detectors such as zero-forcing (ZF), minimum mean-square error 

(MMSE) or successive interference cancelation (SIC) detectors 

can greatly reduce the computational complexity but still they go 

through performance loss. 

       The other choice is to use near-optimal non-linear detectors. 

Near-optimal non-linear detectors can be classified as depth-first 

search, breadth-first search, and best-first search based on non-

exhaustive search. Depth-first sphere decoding (SD) have drawn 

attention in depth-first approach whose performance is optimal 

under the assumption of unlimited execution time. However, the 

actual runtime of the algorithm not only accounts for the channel 

realization but also depends on the operating signal-to-noise-ratio 

(SNR). Thus obtaining a variable sustained throughput, which 

results in extra overhead in the hardware due to the extra 

required I/O buffers and lower hardware utilization.   

       Among the breadth-first search methods, the familiar 

approach is the K-best algorithm. The K-best detector assures 

fixed-throughput with a performance close to ML which is 

independent of SNR. Being fixed-throughput in nature along 

with the fact that the breadth-first approaches are feed-forward 

detection schemes, makes them especially attractive for VLSI 

implementation. Moreover, in spite of various published 

architectures for the implementation of 4×4 16-QAM systems, an 

efficient high-throughput application specific integrated circuit 

(ASIC) implementation for 64-QAM systems at high data rate is 

still a major challenge and has not been fully addressed in the 

literature. 

       In this paper, an efficient VLSI architecture is designed for a 

4×4 64-QAM K-best MIMO detector, which lessen the problems 

described above and operates at a significantly higher 

throughput. It efficiently expands all the possible children and 

provides K-best solution. 

 

II. K-BEST ALGORITHM 

       A spatial multiplexing MIMO system is considered with Nt 

transmit and Nr receive antennas whose equivalent baseband 

model of the Rayleigh fading channel described by a complex-

valued Nr x Nt  channel matrix .The complex baseband 

equivalent model can be expressed as  where 

denotes the Nt-dimensional complex transmit 

signal vector, in which each element is independently drawn 

from a complex constellation O (a symmetric M-QAM scheme 

with  bits per symbol, i.e., |O| = M), 1, 2,…, ]
T
 is 

the Nr –dimensional received symbol vector, and 

1, 2,…, ]
T
 represents the Nr - dimensional independent 

identically distributed complex zero-mean Gaussian noise vector 

with variance , i.e., i Nc(0,
2
). The real model can be 

derived equivalent to this system using a real-valued 

decomposition (RVD) model as follows: 

 

y=Hs+v  (1) 

 

       where y=[y1, y2,…, y2Nr-1, ]
T
 , s=[s1, s2,…, s2Nt-1,  ]

T
 

and H are the equivalent real-valued vectors with the following 

mappings  ,  , , and v 

and H are decomposed accordingly, where ℜ(.) and ℑ(.) denote 

the real and imaginary parts of the variables, respectively. Note 

that si ={- }, where Ω is the 

set of possible real entries in the constellation for in-phase and 

quadrature parts with =  . The aim of the MIMO ML 

detection method is to find the closest transmitted vector  ŝ  

based on the observation , i.e., 

 

 
 

       The exhaustive-search ML detection is not effective to 

implement for large constellation sizes (i.e., 64-QAM and larger) 

because of its exponential complexity nature. The K-best 

algorithm, a.k.a. the M-algorithm, is a near-ML technique to 

solve the above problem with a much lower complexity. 

M 
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       The problem in (2) can be considered as a tree-search 

problem with 2Nt levels. The K-best algorithm explores the tree 

from the root to the leaves by expanding each level and it selects 

the best candidates with the lowest PED  in each level that are 

the surviving nodes of that level. Consider the problem in (2), 

and let us denote the QR-decomposition of the channel matrix as 

H=QR, where Q is a unitary matrix of size 2Nr ×2Nt   and R is an 

upper triangular 2Nt ×2Nt   matrix. Applying Q
H 

to (1) results in 

  

Z = Q
H

y = Rs + w                (3) 

 

       where w = Q
H

 v. Since the nulling matrix is unitary, the 

noise, w, remains spatially white and the norm vector in (2), 

which represents the ML detection rule, can be rewritten as 

. Exploiting the upper triangular 

nature of R, this norm vector can be further expanded as 

 

 
 

TABLE I 

K-BEST ALGORITHM 

 
 

Step 1) Initialization: Set one path at level 2Nt+1 with PED=0 

Step 2) Expansion: Expand K surviving paths from the last level 

to  new children in  & calculate the PED of new K  

paths. 

Step 3) Sorting: Sort all K  existing paths PED and select the 

best K paths. 

Step 4) If not at the last level, go to step 2, o.w. announce the 

path with the lowest PED. 

 

 

       which is a tree-search problem with levels. Starting from l = 

2Nt , (4) can be evaluated recursively as follows: 

                    

Tl(s
(l)

)= Tl+1(s
(l+1)

)+|el(s
(l)

)|
2
                                   (5) 

 

       for l = 2Nt ,2Nt - 1, … , 0, where s
(l)

 = [slsl+1 … ]
T
, Tl(s

(l)
) 

is the accumulated partial Euclidean distance (PED) with 

 , el(s
(l)

)
2
 denotes the distance increment 

between two successive nodes/levels in the tree, and 

 

 
 

=                                                            (7) 

 

       where , , and  denote the scaled ,  , and  

 by , respectively, i.e.,  = ,  =  , and 

 =  . Based on the above formulation, the K-

best algorithm can be described as in Table 1. 

       The path with the lowest PED at the last level of the tree is 

the hard-decision output of the detector, whereas, for a soft-

decision output, all of the existing paths at the last level are 

considered to calculate the Log-Likelihood Ratios (LLRs) 

       Let us consider a 2Nr ×2Nt  real-model MIMO system with 

channel matrix H(1). The system is considered as a detection 

problem in a tree with 2Nt levels, K nodes per level and  

children per node. The algorithm starts from the last row of the 

matrix because of the upper triangular structure of matrix R and 

goes all the way up to the first level of the detection tree.  

       There are two main computations that take major roles in the 

total computational complexity of the algorithm, namely, 1) the 

expansion of the surviving paths, and 2) the sorting. Therefore, 

for VLSI realization of the K-best algorithm these two 

computational cores are considered as most important one. 

       1) Expansion: Efficient expansion method called the on-

demand expansion scheme is carried out, which avoids the 

exhaustive enumeration of the children and obtain exact K-best 

implementation with no performance loss. There are K parent 

nodes at each level and  children per parent, thus the path 

metrics of K  children is to be computed in each level, which 

leads to a large computational complexity. The computational 

complexity is independent of constellation size and proportional 

to the K value. 

       2)  Sorting: In this paper, a distributed sorter, working in a 

pipelined structure based on the on-demand expansion scheme is 

considered. 

 

 
Figure 1: Order of the SE row-enumeration for four 

consecutive enumerations in 16-QAM 

. 

       It obtains K best candidates in K clock cycles. It is 

applicable for any value of K and M. 

 

III. PROPOSED K-BEST DETECTION SCHEME 

       Consider level of the tree and assume that the set of K-best 

candidates in level l+1(denoted by Kl+1 ) is known. Each node in 

level has possible children, so there are possible children in level 

l. The K-best scheme is used to find the first child (FC) of each 

parent node in Kl+1 . Among these first children the one with the 

lowest PED is one of the K-best candidates in Kl for sure. That 

specific child is taken and replaced by its next best sibling. This 

process repeats K times to find the K-best candidates in level l 

(Kl). The same approach is used at each level. 

 

A. First/Next Child Calculation 

       In the on-demand scheme described above, the first and next 

child are required to be determined. Based on the system model 

in (5), the first child (sl
[1]

) of a node in Kl+1 is the one minimizing 

 , i.e., 
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       Therefore,  can be found by rounding  =    

to the nearest integer value in Ω. In order to find the next 

children (NC), the Schnorr-Euchner technique is employed, 

which implies a zig-zag movement around  to select the 

consecutive elements in Ω. Figure. 1 shows such an enumeration 

for  = 4. The SE enumeration by changing the search 

direction finds the closest points in a real domain one-by-one. 

The procedure is described in Table II, where nl
j
 denotes the 

number of moves, and SignBit represents the direction. SignBit 

alternates between positive and negative until it reaches 

. The number of moves also increases by 2 every time 

and is reset to 2 if boundaries of Ω are reached. 

 

TABLE II 

 

First/Next child selection procedure for node j 

A) First child 

A.1) sl
[0]

 =Ll(s
(l)

)/rll 

A.2) sl
[1]

   , nl
j

2 

       B) Next (k-th) child 

B.1) SignBit=   

              where SB=Sign(sl
[k-1]

- sl
[k-2]

) 

B.2) sl
[k]

 sl
[k-1]

+ nl
j
 × SignBit. 

B.3) nl
j
=  

 

 

 

Figure 2: The proposed distributed K-best algorithm for  

= 4 and K=3 and example PED values. 

 

IV. VLSI IMPLEMENTATION 

       A pipelined structure is used, which performs the child 

expansion and minimization jointly in a pipelined fashion and 

implements the sorting in a distributed way without sacrificing 

the throughput. The proposed architecture with all intermediate 

parameters for a 4×4, 64-QAM MIMO system with K=10 and 

Ω {-7,-5,-3,-1,+1,+3,+5,+7} is shown in Figure. 3. There are 

2Nt=8  levels in the tree. The 8th level of the tree, corresponding 

to the last row of (3), opens up all the possible values in Ω, and 

calculates their corresponding PEDs. 

 

 
 

Figure 3: Proposed pipelined VLSI architecture of the K-best 

algorithm for the detection of a 4× 4, 64-QAM system with 

K=10 

 

       The output of this stage is |Ω| 8 PED values which is 

performed by Level I. First child is found and its PED is updated 

using the FC-Block in Level II. Then the FC with the lowest 

PED should be determined, which requires all the FCs to be 

sorted. This is done using the Sorter block. The output of the 

Sorter block is the sorted FCs of level 7 are loaded 

simultaneously to the next stage PE II block is used to generate 

and sort the list of all FCs of the current level and 1 PE I block is 

used to generate the K-best list of the current level to the next 

stage.  

 

V. DETAILED VLSI ARCHITECTURE 

       The inputs to the architecture are the entries of the matrix as 

well as z the vector in (3). The basic blocks used throughout the 

architecture discussed as follows. 

       Multiplication (MU): Two types of multiplication carried 

out in the architecture. The multiplication of  and . 

The former multiplication implemented using a 13 bit × 13 bit 

multiplier. The later carried out with a faster multiplication unit 

consuming less area shown in Figure.4 
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Figure 4: Alternative architecture for multiplication (MU). 

 

       Mapper: once  is calculated as given in Table II, then by 

mapping it to the nearest odd integer in Ω first child is calculated 

which is carried out in two consecutive stages as shown. 

       Limiter: If  exceeds the boundaries of Ω, the limiter 

block is used to bound the values with in upper and lower range 

of Ω (e.g., +7/-7 for 64-QAM). The limiter block is shown in 

Figure. 5, with examples to determine first child for 3 values. 

 

 
 

Figure 5: Architecture for the Limiter block. 

 

 

 
 

Figure 6: Architecture for Level I. 

 

       1) Level I Block: The nodes in the 8
th

 level of tree are taken 

as input to the Level I and corresponding PED values are 

generated as output. The architecture shown in Figure. 6 involves 

13 bit × 13 bit multiplier, adder and absolute value block. 

Absolute value block may represent either l
1 

norm or l
2
 norm. 

Former can be replaced with squaring operation and later can be 

replaced with carry save adder technique. Fine grained pipelining 

is introduced in this block to increase the system throughput. 2 

stage pipelining is employed here shown by the introduction of 2 

and 5 positive-edge-triggered flip-flops in stage 1 and 2 

respectively. Resulting in avoidance of long critical path 

assuming that there is only one multiplication unit in the critical 

path.   

       2) Level II Block: The PED values of the 8
th 

level are given 

as input to the Level II block and PED values of first children in 

7
th

 level are generated as output. The first children of the 7
th 

level 

are same and independent of 8
th

 level of the tree due to the 

structure of the R matrix. To find first child   is applied to the 

limiter/mapper block and it is multiplied with  by using MU 

block. Normalized input  is also multiplied with . The 

Euclidean distance between the first child and received vector is 

calculated and it is added with PED values of 8
th 

level, resulting 

in updated 8 PED values of 7
th

 level. 4-stage pipelining is 

introduced to reduce the length of critical path as shown in 

Figure. 7.   

 

 
 

Figure 7: Architecture for Level II. 

 

       3) Sorter Block: The updated PED values of 7
th

 level FC’s 

are given as input to the sorter block to generate sorted list of 

these 8 PED values. Eight inputs are denoted as D0-D7 loaded 

with the ctrl signal and the outputs are stored in flip-flop denoted 

as “N” as shown in Figure. 8. The general sorter involves two 

operations in one clock cycle (min/max and data exchange) sorts 

K numbers in K/2 clock cycles. 

       4) PE I Block: PE I is a common block shown in Figure. 9 

used from level 7 to level 2. The sorted list of first children of 

each level is received and it generates K-best candidates of that 

level. For example in level 7 the output of PE I, called NC-L7 

consists of lowest PED values generated one-by-one at the output 

in series. This block composed of a sorter, and a block called 

NC-Block on the feedback path. Sorted list of PEDs received 

from the preceding stage and selects best one with lowest PED, 

and it is taken as K-best candidate. NC-Block then calculates the 

next best sibling of that candidate and fed it back to the sorter to 

find the location of the new sibling that present already in the 

sorted list. Efficient architecture to be considered for NC-Block 

since it is present in the critical path. 
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Figure 8: Architecture for the Sorter block. 

 

 

 
 

Figure 9: Architecture for the PE I block. 

 

 
Figure 10: Architecture for the NC-Block inside the PE I block  

(a) Original. (b) Improved. 

 

       5) NC-Block: The NC-Block shown in Figure. 10 involves 

three operations. SignBit calculates the direction of the SE 

enumeration for the next child, check for lower/upper boundary 

in Ω and finally calculates the PED value of new sibling. To 

obtain a efficient architecture the following two methods are 

used in VLSI architecture: 

       1)Avoid multiplication: Since the value of  in (7) 

independent of current sibling and it depends only on the selected 

symbols till level l. The calculation of  and  rll can be done by 

FC-Block in the preceding stage and it is moved as input to the 

NC-Block. This is the preferred technique that removes the 

multiplication from the critical path. 

       2)Broken critical path: The critical path is broken down in to 

two smaller parts. As can be seen from the Figure. 10(a), the 

original structure has 3 adders along with the MU unit. Using 

scheduling method, the first part of the critical path calculates the 

next sibling and further it is moved to the FC-Block in the 

preceding block as shown in Figure. 10(b). For each it calculates 

both the first and second best child and it sends to the NC-Block.       

The NC-Block calculates the second best child while determining 

the third child and it goes on. This obviously shows that NC-

Block always calculates one child ahead. The first section 

calculates the second best child is added to the preceding FC-

Block. The second section consists of two adders whose 

complexity independent of K value.     

 

 
 

Figure 11: Architecture for the PE II block. 

 

       6) PE II Block: As each of the K-best candidates are found, it 

is transferred to the PE II block to calculate the first children of 

next level and sort them. The architecture of PE II block is 

shown in Figure. 11., where Din served as input to generate 

output namely D0-D9. At first, FC-Block calculates the first child 

of K-best candidate and its PED values are updated. To sort these 

PED values, it is followed by a sequential sorter. PE II block is 

connected to the output of PE I bock in a pipelined fashion hence 

the process is carried out on the basis of clock cycles. Two 

register banks are updated at the same time in every clock cycle.   

7) FC-Block: The main assignment of this block is to calculate  

in (7). Based on this  value, the first child of current parent 

node and its PED values are calculated. Pipelining has been used 

by the introduction of FFs on all the forward paths. The proposed 

architecture for the FC-Block consists of 5 pipeline levels. In 

first two levels  is calculated.  is calculated in third 

level, which is used to find first child using mapper and limiter 

bock. The next best child needed for NC-Block is determined by 

finding the number of moves and direction of moves for the SE 

enumeration. Finally the PED value of announced first child is 

calculated in the level 5 as shown in Figure. 12. 
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Figure 12: Architecture for the FC-Block inside the PE II 

block. 

 

VI. RESULT ANALYSIS 

 

A) Simulated waveform 

 

 

 
 

       The best child with lowest PED value is found as shown in 

the simulated waveform. Array multiplier unit involved in this 

structure obtaining delay of 21.656 ns, throughput of 46.177 

MHz carried out in XILINX ISE 9.1i. 

 

VII. CONCLUSION AND FUTURE WORK 

       The efficient pipelined architecture is simulated with 

reduced delay achieving low data rate. It supports for any value 

of K and M thus scalable to higher number of antennas. Further, 

modifications can be done with multiplication unit by using fast 

multiplier techniques involved in Vedic mathematics to improve 

the throughput and reduce the delay.   
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     Abstract- Introduction: Addison's disease is a rare endocrinal disorder, with several oral and systemic manifestations. A variety of 

pathological processes may cause Addison's disease. Classically, hyperpigmentation is associated with the disease, and intraoral 

pigmentation is perceived as the initial sign and develops earlier than the dermatological pigmentation. The symptoms of the disease 

usually progress slowly and an event of illness or accident can make the condition worse and may lead to a life-threatening crisis. In 

this case, several oral as well as systemic manifestation of the Addison's disease was encountered. 

 A 45 year old male became acutely unwell and had a background of recurrent admissions in past  for AGE  like illness requiring 

pressor support and in between had generalized weakness,nausea,weight loss  and fatigue. He had an acute diarrhoeal  illness which 

didn’t respond completely to intravenous fluids and antibiotics. In view of patient having such episodes in past 5 years and features of 

hyperpigmentation and generalized weakness, nausea and weight loss. With this background , patient was evaluated for adrenal 

insufficiency which was confirmed  by basal cortisol levels and  Short synacthen test(SST). 

Conclusion: Addison's disease can remain unrecognised until precipitated by acute stress. 

 

    Index Terms- Addison's disease, hyperpigmentation, prednisolone. 

 

I. INTRODUCTION 

Addison's disease is rare endocrinal disorder that affects 1 in 100,000 people. It is seen in all age groups and affects male and female 

equally. This disease is named after Thomas Addison, who first described patients affected by this disorder in 1855, in the book titled 

“On the constitutional and local effects of the disease of supra renal capsule.[1,2] Addison's disease can present as a life-threatening 

crisis, because it is frequently unrecognized in its early stages. The basis of Addison's disease has dramatically changed from an 

infectious cause to autoimmune pathology since its initial description. However, tuberculosis is still the predominant cause of 

Addison's disease in developing countries.[3] 

The symptom of Addison's disease begins gradually, chronic worsening fatigue, loss of appetite, generalized weakness, hypotension, 

and weight loss. The clinical features of hypoadrenocorticism do not actually begin to appear until at least 90% of the glandular tissue 

has been destroyed. Generalized hyperpigmentation of skin is seen, which is classically described as “bronzing” the 

hyperpigmentation is generally more prominent on sun-exposed skin and over pressure points, such as the elbows and knees which are 

caused by increased levels of beta-lipotropin or Adrenocorticotropic hormone, each of which can stimulate melanocyte production. 

Hyperpigmentation of the mucous membrane and skin usually proceeds over other symptoms by month to year. Vitiligo may also be 

seen in association with hyperpigmentation in idiopathic Addison's disease due to autoimmune destruction of melanocytes.[4–6]   

Hyponatremia and hyperkalemia are commonly associated with Addison's disease, while hypoglycaemia uncommon. The patient 

usually complains of gastrointestinal upset with anorexia, nausea, vomiting, diarrhea, and a peculiar craving for salt. Adrenal 

calcification and enlargement are commonly seen in Addison's disease associated with tuberculosis.[7–9] 

The symptoms of Addison' disease progress slowly and are usually ignored, an event of illness or accident can make the condition 

worsen and lead to Addisonian crisis. Sudden penetrating pains in the lower back region, abdomen or legs are symptoms of 

Addisonian crisis with severe vomiting and diarrhea, which is followed by dehydration, low blood pressure and loss of 

consciousness.[6,9] .The current case not only presents with the typical features of the disorder but also with the extra and particularly 

unique extensive intraoral pigmentation which is often considered as the initial presentation of the Addison's disease. 

 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3636818/#ref3
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3636818/#ref4
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3636818/#ref6
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3636818/#ref7
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3636818/#ref9
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3636818/#ref6
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3636818/#ref9
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Case : A 45 year old man presented with complaints of multiple episodes of vomiting and loose stools. He was evidently fatigued and 

weak. He had abdominal pain and in past had occasional nausea ,vomiting and abdominal pain episodes for which he had multiple 

admissions in past. On clinical examination he had  thin and brittle nails, scanty body hair, hyperpigmentation of skin in the neck  , 

palmar crease (fig 1) and feet  (fig 2) was present. There was a pulse of 106 bpm, and blood pressure 90/65 mmHg supine (after fluids 

and noradrenaline). Extraoral examination showed browny pigmentation affecting the perioral region. Intraoral examination 

demonstrated pigmentation with bilateral involvement of buccal mucosa, gingival, mucosal surface of lower lip, alveolar mucosa, and 

hard palate.(fig 3) Tongue has  pigmentation on the anterior and lateral  surfaces . (fig4) 

 

Laboratory investigations revealed hemoglobin level 10.8 g/dl, with normal red blood cell morphology, erythrocyte sedimentation rate 

(ESR) 59 mm/h, fasting blood sugar 70 mg/dl. The metabolic profile - serum urea 96mg/dl, creatinine 2mg/dl and electrolytes sodium 

126meq/l, potassium 5.7meq/l . Early morning 8a.m cortisol level was well below normal level  1.6 μg/dl. A SST was done which 

revealed flat cortisol level at 30 minutes. Anti-HIV, anti hepatitis C virus hepatitis B surface antigen (HCV ,HBs Ag) factors were 

negative. Mantoux tuberculin skin test was negative and chest radiograph also ruled out tuberculosis. Based on patient history, clinical 

findings and laboratory investigations, we reached to the diagnosis of Addison's disease. Initially, scaling was done and instruction 

was given to maintain oral hygiene. Cortisol replacement in from of  prednisolone 20 mg in morning and 10 mg in evening was 

started, as her condition improved after being on hydrocortisone 10 mg/hr infusion. He was managed with intravenous fluids, parental 

supplement glucose, hydrocortisone. He had full recovery after 20 days of hospitalization and is maintained on prednisolone. 

 

Discussion: 

A variety of pathological processes may cause Addison's disease, which was first described by Thomas Addison.[1–3] The 

commonest causes of Addison's disease are autoimmune and tuberculosis. Several autoimmune processes can lead to adrenal 

insufficiency affecting exclusively the adrenal glands or be part of a more complex inherited autoimmune polyglandular 

syndrome.[2,3,6,10] Tuberculosis is the most common cause of Addison's disease in developing countries.  

Fungal infection, hemochromatosis, metastatic neoplasm, and X-linked adrenoleukodystrophy are other causes of Addison's 

disease.[2,11] Several investigators have found dysphagia, fatigue, weight loss and hypotension, abdominal pain, amenorrhea, nausea, 

and vomiting, thin and brittle nail, scanty body hair in Addison's disease, which is also present in this study.[2–5,7–9,11,12] 

Psychiatric symptoms such as mood disturbances, decreased motivation, and behavior changes are frequently associated with 

Addison's disease. According to Anglin et al., the etiology of neuropsychiatric symptoms associated with Addison's disease is 

unknown, but may be related with the disturbances in the electrophysiological, electrolyte, and metabolic activity. In this case, 

positive history of mood disturbances and behavior changes is also present.[13] Sleep disturbances on periodic exacerbation is present 

in this case, which is according to the study by Løvås et al.[14] One of the hallmark signs of Addison's disease is cutaneous and 

mucosal hyperpigmentations related to ACTH melanogenesis action.[3–5] Soule reported that the presenting features among 50 

patients seen over a 17-year period, as including hyperpigmentation (86%), weight loss (67%), abdominal pain (20%), and diarrhea 

(16%).[7] Pigmentation can be homogeneous or blotchy. The pigmentation may involve skin, oral cavity, conjunctiva, and 

genitalia.[3,5] Brown patches of gingival, vermillion border of the lips, buccal mucosa, palate, and tongue may represent the first signs 

of Addison's disease.[5] In this study, pigmentation was present in the feet  and with bilateral involvement of buccal mucosa, gingival, 

mucosal surface of lower lip, and alveolar mucosa. Tongue has pigmentation on the posterior surface . This case is managed by 

hydrocortisone in hospital and after  fully recovered  the patient is now maintained with  prednisolone. 

 

Conclusion: 

Addison disease is rare endocrinal disorder, in the developed nations it usually related to auto-immune disorder but in the developing 

nations it is widely associated with tuberculosis. Addison disease is usually associated with dysphagia, fatigue, weight loss, 

hypotension, abdominal pain, amenorrhea, nausea, vomiting, thin and brittle nail, scanty and body hair. Addison disease is classically 

seen with hyperpigmentation due to ACTH melanogenesis. Intraorally pigmentation over the gingival, vermillion border of lip, buccal 

mucosa, palate tongue, is evident and perceived as first sign. As the oral manifestation of the Addison's disease, particularly oral 

pigmentation may develop earlier than their dermatological counterpart, dental surgeon may be the first medical professional to 

encounter disease and early diagnosis of the disease essential for proper medical management. 
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FIGURES 

    

FIGURE1. HYPERPIGMENTATION  OF SKIN    FIGURE 2. HYPERPIGMENTATION  OF FEET. 

AND PALMAR  CREASE.       

    

FIGURE 3.  PIGMENTATION WITH BILATERAL            FIGURE 4. TONGUE HAS  PIGMENTATION ON THE ANTERIOR  

INVOLVEMENT OF BUCCAL MUCOSA, GINGIVAL,     AND LATERAL SURFACES 

MUCOSAL SURFACE OF LOWER LIP,  

ALVEOLAR MUCOSA, AND HARD PALATE  
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    Abstract- Cooling tower is an important part of power plant. The efficiency of power plant is directly depends on the effectiveness 

of cooling tower. In cooling tower scheduled maintenance and shutdown maintenance is a problem which affects its effectiveness and 

performance of cooling tower. In cooling tower shutdown maintenance required in every 2 to 3 year periods at this period the whole 

plant will be shutdown, and require 28 to 35 days maintenance so that cooling tower will be in its best working condition. In every 

cooling tower manufacturer provide the scheduled maintenance check list so that the worker will perform their maintenance as per 

given instruction. In present work optimization of shutdown maintenance strategy is done so that the time elapsed in maintenance will 

reduce and the requirement of man power will be reduced. 

 

    Index Terms- Cooling tower, Maintenance strategy, Optimization, Scheduled maintenance, and Shutdown maintenance 

 

I. INTRODUCTION 

ooling towers are heat rejection devices used to transfer waste heat to the atmosphere. Cooling towers are an integral part of many 

industrial processes [1]. Cooling towers  may either use the evaporation of water  to  remove  process  heat  and  cool  the 

working fluid to near the wet-bulb air  temperature or,  in  the  case  of  closed  circuit  dry  cooling towers, rely solely on air to cool 

the working fluid to near the  dry-bulb air temperature [2]. 

In natural draft cooling tower, the circulation of air in the tower is due to the difference in pressure between the inside air and 

outside air of the cooling tower. The bottom of the tower is open so that the air flows from the downward to the upward direction. This 

paper is focused on the shutdown maintenance of Natural draft cooling tower. Evaporative heat rejection devices such as cooling 

towers are commonly used to provide significantly lower water temperatures than achievable with "air cooled" or "dry" heat rejection 

devices 

                                                        .  
Figure 1: Natural draft cooling tower 

The natural draft cooling tower has long been associated with thermal power plants to discharge waste heat to the 

atmosphere. Nowadays, with the growing environmental concern this type of tower is more and more considered as a valuable 

solution due to its quiet operation, longevity and its ease in maintenance and fuel savings. With capacity reaching hundreds of 

megawatts, any under-performance of cooling tower means additional cooling equipment for the cooling water to the turbine 

condenser to ensure the thermal efficiency is maintained [3]. 

C 
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Optimization is an act, process, or methodology of making something as fully perfect, functional or effective as possible. 

Optimization’s aim is to determine the best solution to a problem under a given set of constraints. Design and optimization of thermal 

systems are commonly inspired by the thermodynamic properties, investment and maintenance cost of system equipments. The basis 

of most engineering decisions is economic. In the study of thermal systems, one of the key ingredients is optimization, and the 

function that is most frequently optimized is the potential profit [4]. 

Various types of cooling tower: Cooling tower is broadly classified into four groups.  

1. Classification based on build 

2. Classification based on heat transfer method 

3. Classification based on air draft 

4. Classification based on air flow pattern  

Further classification based on air draft:- 

a. Atmospheric tower 

b. Natural draft tower 

c. Mechanical draft tower [5]. 

II. RESEARCH ELABORATIONS 

A. Cooling Tower Shutdown Activity 

Cooling tower shutdown maintenance is very complex and time consuming. This problem is occurs when proper sequencing 

procedure is not used in shutdown maintenance. Shutdown maintenance of cooling tower is occurs when the component of cooling 

tower are not performing their functions properly causes the performance of cooling tower reduces. When we use the proper sequence 

of shutdown maintenance activity then we can reduce the complexity in maintenance activity and achieve the less time with minimum 

labour. When these maintenance activities are unplanned then it increases the overhauling cost of a cooling tower in terms of labour 

cost and time consumption. 

The below data is taken from power plant. These activities are carried out at the time of shutdown maintenance of cooling tower. 
S 

No. 

Component 

used 

            DAYS            

  1 2 3 4 8 9 11 12 13 14 16 17 18 19 20 21 22 23 25 26 31 32 34 35 

1 Screen 

assembly 

                        

2 Monorail 

assembly 

                        

3 Slide(stop) gate                         

4 Butterfly valve                         

5 Hot water duct                         

6 PVC 

Distribution 

pipe 

                        

7 Adapter arm                         

8 Nozzle                         

9 Sprinkler                         

10 PVC U-channel                         

11 GRP (Glass 

reinforced 

polymer) grid 
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12 Fill (PVC V- 

bar) 

                        

13 Cold water 

basin 

                        

14 RCC structure                         

15 X legs                         

 

Table-1 Cooling Tower Shutdown Maintenance Activity Chart 

 

B. Cooling Tower Shutdown Maintenance Activity Details In Power Plant 

In power plant various types of activity involve in the shutdown maintenance of cooling tower. Labour required in shutdown 

maintenance activity are depends upon the type of activity is to be done. The cost of labour is depends upon the number of labour and 

their skills. Skilled labour performs their task more efficiently with minimum time. 

Labour Cost (Skilled labour) = 400 Rs. 

Labour Cost (Semi Skilled labour) = 300 Rs. 

The table shows the activity i.e. number of activity which is to be performed in the cooling tower, day shows the number of days 

required to do a certain activity, labour shows the number of labours involve to complete the activity, cost of labour shows the labour 

cost associated with particular activity and types of labour shows which type of labours are involve in the activity i.e. skill or semi 

skill. 

Activity Day Labour Required Labour cost Types of Labour 

1-3 1 7 2100 Semi Skilled 

4 2 4 3200 Skilled 

5 5 7 10500 Semi Skilled 

6 3 5 4500 Semi Skilled 

7 2 3 1800 Semi Skilled 

8 3 5 6000 Skilled 

9 2 2 1200 Semi Skilled 

10 2 4 3200 Skilled 

11 2 4 3200 Skilled 

12 3 5 6000 Skilled 

13 6 8 14400 Semi Skilled 

14 3 4 3600 Semi Skilled 

15 1 2 600 Semi Skilled 

Total 35 60 60300  

 

Table-2 Cost and Labour Involve In Cooling Tower Shutdown Maintenance Activity 

This shutdown maintenance activity charts represents the cost and activity of a cooling tower shutdown maintenance activity. Charts 

shows how much cost is associated with a particular activity involve in maintenance of a cooling tower used in power plant. 
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Chart-1 Cost Vs Activities of Cooling Tower Maintenance 

III. FINDINGS 

A. Optimization of Cooling Tower Shutdown Activity:- 

Optimization of cooling tower activity can be achieved by starting those activities together that’s assembling or disassembling does 

not affect the one another. When we start these activities together then it saves the time in terms of lost in production and cost in terms 

of labour. 

This table shows the reduced time of overhauling activity thus saves the time and labour cost. 

 

S 

No. 

Component used         DAYS         

  1 2 3 4 6 7 9 10 11 14 15 16 17 18 19 21 23 

1 Partition assembly                  

2 Monorail 

assembly 

                 

3 Slide(stop) gate                  

4 Butterfly valve                  

5 Hot water duct                  

6 PVC Distribution 

pipe 

                 

7 Adapter arm                  

8 Nozzle and 

Sprinkler 

                 

9 PVC U-channel                  

10 GRP (Glass 

reinforced 
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polymer) grid 

11 Fill (PVC V- bar)                  

12 Cold water basin                  

13 RCC structure, X 

legs 

                 

 

Table-3 Optimization of Cooling Tower Shutdown Maintenance Activity 

 

Activity Day Labour Required Labour cost Types of Labour 

1-3 1 7 2100 Semi Skilled 

4-6 8 5 16000 Skilled 

7-8 5 4 8000 Skilled 

9-10 2 5 4000 Skilled 

11-13 7 8 22400 Skilled 

Total 23 29 52500  

Table-4 Optimum Cost and Labour Involve In Cooling Tower Shutdown Maintenance Activity 

 

This chart represents the cost and activity of a optimize shutdown maintenance of cooling tower. All the activity shows in the bar 

represents that these activity is started simultaneously. Simultaneous starting of these activities overcomes the time to complete the 

maintenance and save the cost in terms of labour and time. 
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Chart-2 Optimize Cost Vs Activities of Cooling Tower Maintenance 

B. Cooling Tower Shutdown Maintenance Cost Saving:- 

This chart shows the save in cost of cooling tower shutdown maintenance activity. The previous cost of shutdown maintenance of 

cooling tower is 60300 Rs. and optimum cost is 52500 Rs. 
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Chart-3 Cooling Tower Shutdown Maintenance Cost Saving 

 

Cost Saving = (Actual Cost – Optimum Cost)*100/ Actual Cost 

   = (60300 - 52500) * 100 / 60300 

   = 12.93% 

Hence we can save the cost up to 7800 Rs. i.e. 12.93%. 

C. Cooling Tower Shutdown Maintenance Time Saving:- 

This chart shows the save in time of cooling tower shutdown maintenance activity. The previous time of shutdown maintenance of 

cooling tower is 35 days and optimum time is 23 days. 
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Chart-4 Cooling Tower Shutdown Maintenance Time Saving 

 

Time Saving = (Actual Time – Optimum Time)*100/ Actual Time 

   = (35 - 23) * 100 / 35 

   = 34.28% 

Hence we can save the time up to 12 days i.e. 34.28%. 

IV. CONCLUSION 

1) The most important part of the cooling tower is the mechanical equipment, to which the operator must devote the most 

attention in order to maintain optimum cooling tower production. Downtime and associated losses can be prevented by 

proper operation and maintenance. Preparation of shutdown maintenance schedule makes the proper inspection of 

cooling tower. This shutdown maintenance schedule reduces the instant failure of the cooling tower thus enhances the 
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life of cooling tower components. Proper water treatment of cooling tower as per scheduled maintenance also reduces 

the uneven biological growth, scaling and corrosion. 

2) For cooling tower shutdown maintenance activity data Collected from the cooling tower maintenance manual. Which 

will help in proceeding that how to do our maintenance work and what is the sequence of cooling tower shutdown 

maintenance preceding? 

3) After the thorough study of maintenance manual, optimization of shutdown maintenance strategy is done so that the time 

elapsed in shutdown maintenance is reduced. 

4) After the thorough study of maintenance manual, optimization of shutdown maintenance strategy is done so that the cost 

associated with maintenance (labour cost) is reduced. 

5) In cooling tower maintenance we save 12.93% labour cost which is associated with shutdown maintenance activity. In 

shutdown maintenance activity we also save the requirement of labour for the activity. 

6) In cooling tower maintenance we save 34.28% time which is associated with shutdown maintenance activity. In 

shutdown maintenance activity we merge some of the activity on the basis of their uses and the sequence in the 

shutdown maintenance activity chart. So that the overall performance of cooling tower is increases and the efficiency of 

power plant also increases. 
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Abstract 

Introduction. Vitamin D receptor (VDR) gene is recognized as 

candidate gene for susceptibility to Type 2 diabetes mellitus 

(T2DM). The aim of this study was to investigate the association 

between VDR gene polymorphisms and T2DM in Moroccans 

patients. Materials and Methods. 176 clinically diagnosed T2DM 

patients and 177 healthy controls from the Moroccans population 

were recruited. BsmI(rs1544410),  FokI(rs10735810) and ApaI 

(rs7975232) single nucleotide polymorphisms (SNPS) of the 

VDR gene were determined using polymerase chain reaction 

restriction fragment length polymorphism (PCR-RFLP). A 

Vitamin D level was determined using ELISA. Results. The 

prevalence of Vitamin D deficiency and insufficiency is 

significantly higher in patients with T2DM than in the control 

subjects. There was a strong association between fok1 

polymorphisms with T2DM (OR = 0,35, 95% CI = 0.14–

0.83, P = 0.018), while the VDR BsmI and  ApaI polymorphisms 

are not. The Fok1 polymorphism was significantly associated 

with increased levels of total cholesterol, LDL cholesterol, HDL 

cholesterol and triglycerides (all P values <0.05). We found 

significantly elevated systolic blood pressure (P = 0.042) in 

association with Apa1. Conclusions. Our study indicated that 

vitamin D deficiency was prevalent in Moroccans patients with 

T2DM, and each variants in VDR polymorphism may be 

associated with different mechanisms that enhance the plasma 

lipid profil and the risk of cardiovascular disease. However, the 

allele FokI f appears to have protective effect against diabetes. 

 

Keywords 

Diabetes, genetic polymorphisms, restriction fragment length 

polymorphisms, vitamin D receptor 

 
Abbreviations 
T2DM, type 2 diabetes mellitus; VDR, vitamin D receptor; PCR-

RFLP, polymerase chain reaction restriction fragment length 

polymorphism; 25(OH)D, 25-hydroxyvitamin D; BMI, body 

mass index, SNPs, single nucleotide polymorphisms;  

 

Background 

Type 2 diabetes mellitus (T2DM) is characterized by insulin 

resistance and altered insulin secretion. T2DM is a multifactorial 

disease, influenced by both genetic and environmental factors. In 

Morocco, the prevalence of diabetes has increased dramatically 

with the adoption of a new lifestyle of over nutrition and reduced 

physical activity [1]. T2DM is associated with a high risk of 

vitamin D deficiency [2]. This deficiency is now considered a 

public-health because it has been associated with greater risks of 

other morbidities, such as cardiovascular disease and cancer 

[3,4]. Several studies have shown that vitamin D deficiency 

might play an important role in the pathogenesis of T2DM. 

Epidemiological data showed a reduction in vitamin D deficiency 

in a London Bangladeshi population at risk for T2DM compared 

with subjects not at risk [5]. Vitamin D primarily known to be 

involved in phospho-calcium homeostasis also regulates growth 

and differentiation of diverse types of cells through specific 

receptor [6]. Vitamin D and its metabolites could inhibit T-cell 

proliferation and suppress production of interleukin 1, interleukin 

2, tumor necrosis factor-α and interferon-β [7,8]. In the nonobese 

diabetic mouse model for insulin-dependent diabetes mellitus, 

vitamin D is necessary for normal insulin release and 

maintenance of glucose tolerance (9). Vitamin D is activated 

after binding to its specific cytosolic/nuclear vitamin D receptor 

(VDR) [10,11].  VDR is a member of the steroid/thyroid 

hormone receptor family. The VDR gene as a important 

candidate gene for T2DM, because vitamin D exerts its effects 

through the VDR. Genetic alterations of the VDR gene may lead 

to defects in gene activation or changes in the protein structure of 

the VDR, both of which could affect the cellular functions of 

vitamin D. The VDR gene is located on chromosome 12q12–

q14, and common polymorphisms have been identified namely 

BsmI (rs1544410), FokI (rs10735810), and ApaI (rs7975232) 

[12]. The aim of this study was to investigate the association 

between VDR gene polymorphisms and T2DM in Moroccans 

patients. 

 

Methods   

Study population  

This study concerned 353 Moroccan adult volunteers, 177 

patients diagnosed as T2DM by medical corps and 176 healthy 

controls. At enrolment in the Medical Biology Center of Pasteur 

Institute of Morocco in Casablanca, they completed a health and 

lifestyle questionnaire including social demographics 

characteristics, and medical history. The clinical examination 

consisted of questionnaire and a physical examination: age, 

gender, geographical origin, family history, body mass index, the 

presence of hypertension, diabetes, hypercholesterolemia, 

realized at the Pasteur Institute in Casablanca. All subjects 

(patients and controls groups) included in this study were from 

different geographic and ethnic backgrounds inMorocco. 
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Ethics statement 

We obtained written informed consent from each subject and the 

research protocol was approved by the committee on research 

ethics of Pasteur Institute of Morocco. 

 

Biochemicals measurements 

The blood was collected in EDTA tubes. Glycemia, total 

cholesterol (TC), Triglycerides (TG) and High-Density 

Lipoprotein Cholesterol (HDL-C) levels were determined using 

the VITROS (5.1 FS Chemistery System). Low-density 

Lipoprotein Cholesterol (LDL-C) level was calculated according 

to the Friedwald’s formula. All biochemical measurements were 

performed in the Biochemistry Laboratory of the Medical 

Biology Center in Pasteur Institute of Morocco. Serum 25-

hydroxyvitamin D (25(OH)D) level was measured by ELISA. 

Vitamin D status was classified as recommendations. A 

25(OH)D level of < 20 ng/mL as deficiency, a level of 20–

30 ng/mL as insufficiency, and a level of > 30 ng/mL as normal. 

 

Isolation of DNA 

Genomic DNA was extracted from peripheral blood leucocytes 

using the salting-out method (8). DNA quality was determined 

using 1 % agarose gel electrophoresis followed by staining with 

ethidium bromide. Purity of DNA was determined by taking the 

optical density of the samples at 260 nm and 280 nm using the 

Nanodrop Analyzer spectrophotometer. 

 

VDR genotyping 

Polymerase chain reaction (PCR) and restriction fragment length 

polymorphism (RFLP) were performed for genotyping of 

SNPs: FokI (rs10735810), BsmI (rs1544410), ApaI (rs7975232) 

of VDR gene. All PCR were performed in a Biometra thermal 

cycler, using Taq Polymerase (Bioline).  

 

Fok1 polymorphism 

 PCR amplification was carried out in a total volume of 10 µL 

containing approximately 50 ng of genomic DNA, 200 µmol/L 

dNTPs, 10 pmol of each primer, 1.5 mmol/L MgCl2, 0.5 U Taq 

polymerase and 1 µL of 10× PCR buffer.  A fragment of  270 bp 

including the FokI (rs10735810) polymorphism was amplified 

using two oligonucleotides: 

Forward: 5′- AGCTGGCCCTGGCACTGACTCTGGCTCT-3′,  

Reverse: 5′- ATGGAAACACCTTGCTTCTTCTCCCTC -3′.  

The PCR conditions were an initial denaturing at 94°C for 5 min, 

followed by 35 cycles of 94°C for 40 s, 61°C for 40 s, 72°C for 

50 s, and a final extension of 72°C for 7 min. The PCR products 

were digested for one hour at 37°C with FokI restriction enzyme 

(Biolabs). Then the products of digestion were electrophoresed 

on a 3% agarose gel stained with ethidium bromide and 

visualized using ultraviolet illumination. The wild type 

homozygote (FF), heterozygote (Ff) and mutant homozygote (ff) 

showed one band (270 bp), three bands (270, 210 and 60 bp) and 

two bands (210 and 60 bp), respectively, because the substitution 

creates a Fok1 recognition sequence which digests the 270 bp 

into 210 and 60 fragments. 

 

Bsm1 polymorphism 

Genotyping for BsmI (rs1544410) was performed with the 

following primers:  

Forward: 5′- CAACCAAGACTACAAGTACCGCGTCAGTGA-

3′, 

Reverse 5′-AACCAGCGGGAAGAGGTCAAGGG -3′.  

A 820 bp fragment VDR gene was amplified using the PCR 

under reactions conditions identical to those used for the FokI 

polymorphism. The PCR products were digested with BsmI 

restriction enzyme (Biolabs) for one hour at 65°C . The digested 

fragments were separated in a 3% agarose gel stained with 

ethidium bromide and visualized using ultraviolet illumination.  

The wild type homozygote (BB), heterozygote (Bb) and mutant 

homozygote (bb) showed one band (820 bp), three bands (820, 

650 and 170 bp) and two bands (650 and 170 bp), respectively, 

because the substitution creates a BsmI recognition sequence 

which digests the 820 bp into 650 and 170 fragments. 

  

ApaI  polymorphism 

Genotyping for ApaI (rs7975232) was performed with the 

following primers:  

Forward: 5′- CAGAGCATGGACAGG GAGCAA-3′, 

Reverse 5′- GCAACTCCTCATGGCTGAGGTCTC -3′.  

A 82000 bp fragment VDR gene was amplified using the PCR 

under reactions conditions identical to those used for the FokI 

polymorphism. The PCR products were digested with ApaI 

restriction enzyme (Promega) for one hour at 65°C. The digested 

fragments were separated in a 3% agarose gel stained with 

ethidium bromide and visualized using ultraviolet illumination. 

Absence of Apa-I restriction site (2000bp) was assigned as a 

common allele A (wild-type allele) and presence of restriction 

site resulting in 1700 bp and 300bp fragments was assigned as 

infrequent allele a (mutant allele). Genotypes were assigned 

accordingly as homozygotes for common allele (AA) and 

homozygotes for infrequent allele (aa). Presence of 2000, 1700 

and 300 bp fragments was assigned as heterozygotes (Aa). All 

molecular analyses were performed in the Human Genetic 

Laboratory in Pasteur Institute of Morocco. 

 

Statistical analysis 

The Clinical and biochemical parameters were expressed as 

means ± SD. The student’s 1 test was applied for comparison of 

quantitative traits that follow a normal distribution. Otherwise, 

we used Manne-Whitney test.Chi-square test and logistic 

regression analysis were performed to test the association 

between DT2 and VDR genotypes and haplotypes. Logistic 

regression analysis was adjusted by age and gender. A P value of 

less than 0.05 was considered statistically significant. All 

statistical analyses were performed using STATA software, 

version 11.0. The P-values were corrected with the Bonferroni 

correction by multiplying with the number of comparisons. All 

haplotype frequencies estimation and comparison we used the 

PLINK software, version 1.07. All haplotypes with frequencies 

less than 5% were ignored in the analysis. Linkage 

disequilibrium between each pair of VDR gene polymorphisms 

was estimated using Haploview software, version 4.2. 

  

Results 

Characteristics of controls and patients 

The clinical characteristics of the study subjects are shown 

in Table 1. The mean age of the control group was 56.94 years. 

The mean age of the T2DM group (n=176) was 57.01 years. 
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Compared with control subjects (n=177), patients with T2DM 

had a lower vitamin D level (26.07±13.03 ng/ml vs. 30.28±13.05 

ng/ml, p<0.01). 29% of T2DM patients were Vitamin D 

insufficient (20-29 ng/ml) and 40% % of the patients were 

Vitamin D deficient (<20 ng/ml). Among control subjects, 29% 

of the subjects were Vitamin D insufficient and 20% of the 

subjects were Vitamin D deficient. 31% of the patients with 

T2DM had normal vitamin D levels (> 30 ng/ml), and 51% of 

control subjects had normal vitamin D levels (> 30 ng/ml). The 

prevalences of Vitamin D deficiency is significantly higher in  

         

Table 2. Characteristics of the studied groups. 

 
BMI: bodymass index, TC: Serum total cholesterol, TG: Triglycerides, FGP:  Fasting plasma 

glucose, HDL: High-Density Lipoprotein Cholesterol, LDL: Low-density Lipoprotein 

Cholesterol, Sbp systolic blood pressure, Dbp diastolic blood pressure. 

 

patients with T2DM than in the control subjects. As expected, 

triglyceridemia (TG), LDL, total cholesterol (TC), Glycemia 

(Gly), blood pressure and vitamin D level were significantly 

different between T2DM patients and controls. There was no 

significant difference in body mass index (BMI), Waist 

circumference, Hip circumference and HDL between both 

groups. 

 . 

Genotypic model distributions of VDR polymorphisms 

between DT2 subjects and controls and linkage 

disequilibrium 

The genotype frequencies of the VDR BsmI, FokI and  ApaI were 

in agreement with Hardy–Weinberg equilibrium in all groups 

( Table 3). In type 2 diabetic patients, the frequencies of ff 

genotypes of VDR FokI is significantly increased compared to 

control group and (OR = 0.35, 95% CI = 0.15 –0.82, P = 0.016). 

Regarding the VDR ApaI and TaqI polymorphisms, there were 

no significant differences in all genetics model between cases 

and controls (P > 0.05).   

To determine the extent of linkage disequilibrium (LD) among 

the three polymorphisms, standardized LD coefficient D’ was 

calculated for all pairs of polymorphisms. Figure 1 shows that 

with the exception of BsmI and ApaI polymorphisms which were 

in strong linkage disequilibrium (D’ =49), other polymorphisms 

were not in linkage disequilibrium (Figure 1). 

Comparisons of clinical and biochemical parameters between 

VDR genotypes. 

 We compared biological and clinical traits between VDR 

genotypes for all patients and controls combined. The Fok1 

polymorphism was significantly associated with increased levels 

of total cholesterol, LDL cholesterol, HDL cholesterol and 

triglycerides (all P values <0.05). We found significantly 

elevated systolic blood pressure (P = 0.042) in association with 

Apa1 polymorphism. No Significant association was observed 

for Bsm1 polymorphism (Table 4). 

 

Table 3. Genotypic distribution of VDR polymorphisms and 

statistic comparison  between DT2 subjects and controls 

VDR rs10735810 (FokI) 

Model Genotype Controls (n= 177) Patients (n= 176) OR (95% CI) P-value 

Codominant FF 82 (46.33%) 87 (49.43%)   

 Ff 74 (41.81%) 80 (45.45%) 0.99(0.63-1.54) 0.958  

 ff 21 (11.86%) 9 (5.11%) 0.35(0.14-0.83) 0.018 

Dominant FF 82 (46.33%) 87 (49.43%)   

 Ff+ff 95 (53.67%) 89 (50.57%) 0.84(0.55-1.28) 0.420 

Recessive FF+Ff 156 (88.14%) 167 (94.89%)   

 ff 21 (11.86%) 9 (5.11%) 0.35(0.15-0.82) 0.016 

VDR rs1544410 (BsmI) 

Model Genotype Controls (n= 177) Patients (n= 176) OR (95% C`I) P-value 

Codominant BB 18 (13.24%) 18 (13.33%) 1.00  

 Bb 57 (41.91%) 57 (42.22%) 1.00 (0.47-2.13) 1 

 bb 61 (44.85%) 60 (44.44%) 0.99 (0.46-2.10) 0.979  

Dominant Bb 61 (44.85%) 60 (44.44%) 1.00  

 Bb+bb 75 (55.15%) 75 (55.56%) 0.99 (0.49-2.02) 0.989 

Recessive bb+Bb 118 (86.76%) 117 (86.67%) 1.00  

 BB 18 (13.24%) 18 (13.33%) 0.98 (0.61-1.59) 0.951 

VDR rs7975232 (ApaI) 

Model Genotype Controls (n= 177) Patients (n= 176) OR (95% CI) P-value 

Codominant AA 36 (22.50%) 36 (22.64%) 1.00  

 Aa 90 (56.25%) 89 (55.97%) 0.99 (0.57-1.71) 0.965 

 aa 34 (21.25%) 34 (21.38%) 1.00 (0.50-1.98) 1 

Dominant A/A 36 (22.50%) 36 (22.64%) 1.00  

 Aa+aa 124 (77.50%) 123 (77.36%) 0.99 (0.58-1.68) 0.971 

Recessive A/A+Aa 126 (78.75%) 125 (78.62%) 1.00  

 aa 34 (21.25%) 34 (21.38%) 1.01 (0.58-1.74) 0.982 

 

 

Figure 1 The linkage disequilibrium (LD) between the three 

VDR SNPs 

 

 Controls 

(n=177) 

Patients   

(n= 176) 

P-value 

Age (years) 56.94±11.47 57.01±11.46 0.94 

BMI (kg/m2) 28.51±4.25 28.54±4.24 0.94 

Waist circumference 
(cm) 

100.79±8.83 98.44±18.12 0.84 

Hip circumference (cm) 108.42±10.21 108.26±10.18 0.88 

Sbp (mmgHg) 73.21±4.14 83.82±8.93 <0.001 

Dbp (mmgHg) 127.92±6.65 146.26±15.52 <0.001 

FGP (g/L) 0.87±0.08 1.52±0.31 <0.001 

TC (g/L) 1.75±0.13 2.07±0.33 <0.001 

TG (g/L) 0.95±0.36 1.37±0.75 <0.001 

LDL-cholesterol (g/L) 1.13±0.11 1.40±0.41 <0.001 

HDL-cholesterol (g/L) 0.45±0.07 0.43±0.08 0.08 

Vitamin D level (ng/ml) 30.28±13.05 26.07±13.03 <0.001 

Vitamin D normal 

(>30 ng/ml). 
51% (n=90) 31% (n=55)  

Vitamin D insufisancy 

(20-29 ng/ml) 
29% (n=51) 29% (n=51)  

Vitamin D deficiency 

(<20 ng/ml) 
20% (n=36) 40% (n=70)  



International Journal of Scientific and Research Publications, Volume 4, Issue 8, August 2014      95 

ISSN 2250-3153  

www.ijsrp.org 

 
 

 

 

 

 

 

 

VDR haplotype analysis 
To examine the combined effect of three variants (fok1, Bsm1, 

Apa1) in the VDR gene. There were 7 haplotypes identified in 

the VDR gene in our population, with frequencies greater than 

5% (Table 5). No significant association was observed between 

the all haplotypes and DT2M.  

The frequencies all haplotypes are listed in Table 5. Analysis of 

the interaction between haplotypes, and clinical and biochemical 

showed that the H1 haplotype was associated with higer waist 

circonference and lower triglycerides levels (TG). The H2 

haplotype was significantly associated with lower HDL 

cholesterol levels. No significant difference was detected 

between carriers and noncarriers of others haplotype (Table 6). 

 

4. Discussion 

Vitamin D is reported to be involved in a wide variety of 

biological processes. Variations in this vitamin D endocrine 

systems can lead to several common chronic diseases, such as 

cardiovascular disorders, diabetes, cancer, tuberculosis, and 

osteoarthrosis [13,14]. The gene of VDR is one of the 

interessants genes that has been expressed in a large number of 

different tissues [13]. Pancreatic beta-cells is among the severals 

types of cells that respond to vitamin D [14]. Thanks to this, 

VDR genotype can play an important role in glucose 

homeostasis and in the mechanism of insulin release [15]. We 

conducted this study aiming to clarify the contribution of VDR 

polymorphisms in susceptibility to T2DM among Moroccan 

population. To our knowledge, this is the first such study to 

analyse the prevalence of vitamin D deficiency in Moroccan 

patients with T2DM, and the distribution of VDR 

polymorphisms in relation biochemical’s and anthropometric 

parameters.  

The present study revealed that the prevalence of vitamin D 

deficiency was considerably higher in T2DM (40%) compared 

to control (20%). The prevalence of vitamin D deficiency was 

same in our cohort than in recent study in Caribbean subjects 

with T2DM who found that 42,6% [16].  

Vitamin D deficiency is a major health problem in many parts of 

the world, including Africa and Middle East [38,39,40]. Among 

the risk factors for vitamin D deficiency there extreme age, 

female gender, dark skin pigmentation, winter season, 

malnutrition, lack of sun exposure, a covered-up style of 

clothing and obesity [17]. Intestinal absorption of calcium and 

phosphorus and improving the reabsorption of calcium by the 

kidney, is stimulated by Vitamin D, which leads to higher plasma 

levels of these two important minerals. [18]. As a consequence, 

the mineral homeostasis and regulation of bone remodelling is a 

major biological role of  vitamin D  [19, 20]. Findings from 

several studies have shown that vitamin D deficiency may play a 

crucial role in the pathogenesis of T2DM; and is a multifactorial 

disease in which genetic and Environmental factors play an 

complex role and not yet clearly defined. Several genes involved 

in the metabolic pathway of T2DM have been regarded as 

candidates for the onset of the disease (21), and among these, the 

VDR gene is considered as a particularly good candidate for 

disease susceptibility (22).        

Table 4. Anthropometric and metabolic parameters according to 

genotypes of VDR polymorphisms 

VDR rs10735810 (FokI) 

 FF Ff Ff 
P-value  

(FF vs Ff) 

P-value  

(FF vs ff) 

Age 57.99±10.70 56.01±11.97 56.24±12.64 0.367 0.880 

BMI 28.31±4.30 28.71±4.07 28.72±4.80 0.349 0.804 

Waist circumference 100.61±12.55 98.54±16.62 99.48±9.44 0.522 0.489 

Hip circumference 108.26±9.79 107.92±10.26 111.36±11.96 0.622 0.293 

Diastolic blood pressure 78.37±8.60 78.92±9.09 77.46±7.96 0.777 0.573 

Systolic blood pressure 137.20±15.41 137.00±14.69 137.21±15.44 0.778 0.759 

Fasting plasma glucose 1.21±0.41 1.20±0.39 1.10±0.37 0.868 0.229 

Total cholesterol 1.85±0.26 1.94±0.32 1.74±0.15 0.057 0.019 * 

Triglycerides 1.08±0.65 1.14±0.58 1.22±0.19 0.406 0.001 * 

LDL-cholesterol 1.21±0.24 1.31±0.36 1.08±0.26 0.020 * 0.023 * 

HDL-cholesterol 0.46±0.07 0.45±0.07 0.37±0.05 0.292 <0.001  * 

Vitamin D 28.18±12.72 28.61±12.82 25.83±17.49 0.774 0.083 

VDR rs1544410 (BsmI) 

 BB Bb bb 
P-value  

(BB vs Bb) 

P-value  

(BB vs bb) 

Age 61.00±10.84 57.33±10.96 56.66±12.37 0.026 * 0.112 

BMI 27.48±4.44 28.48±4.38 28.62±4.43 0.314 0.232 

Waist circumference 98.29±18.72 100.84±13.47 98.04±16.86 0.933 0.327 

Hip circumference 105.47±9.63 108.72±9.62 107.72±10.82 0.123 0.253 

Diastolic blood pressure 78.80±8.66 77.75±8.54 79.30±8.90 0.509 0.806 

Systolic blood pressure 138.80±15.45 136.72±14.74 136.92±14.28 0.471 0.608 

Fasting plasma glucose 1.17±0.34 1.19±0.39 1.19±0.43 0.843 0.532 

Total cholesterol 1.91±0.26 1.86±0.25 1.89±0.32 0.398 0.571 

Triglycerides 1.13±0.40 1.01±0.48 1.24±0.77 0.159 0.775 

LDL-cholesterol 1.24±0.44 1.23±0.28 1.25±0.32 0.912 0.877 

HDL-cholesterol 0.44±0.08 0.46±0.08 0.43±0.07 0.437 0.956 

Vitamin D 28.21±11.74 28.01±12.42 27.94±14.70 0.787 0.524 

VDR rs7975232 (ApaI) 

 AA Aa aa 

P-value  

(AA vs 

Aa) 

P-value  

(AA vs 

aa) 

Age 55.00±11.85 56.09±11.80 60.12±11.03 0.592 0.007 * 

BMI 28.44±4.56 28.46±4.42 29.45±3.47 0.677 0.140 

Waist circumference 99.67±15.03 100.17±14.45 99.44±15.02 0.522 0.774 

Hip circumference 109.45±10.93 108.52±9.86 107.44±10.06 0.841 0.527 

Diastolic blood pressure 78.82±9.82 78.51±8.31 78.15±9.29 0.955 0.752 

Systolic blood pressure 138.85±14.58 137.77±15.39 133.69±15.19 0.466 0.042 * 

Fasting plasma glucose 1.18±0.38 1.21±0.43 1.18±0.36 0.862 0.904 

Total cholesterol 1.85±0.26 1.88±0.25 1.93±0.33 0.608 0.508 

Triglycerides 1.06±0.41 1.12±0.50 1.15±0.97 0.477 0.360 

LDL-cholesterol 1.19±0.29 1.25±0.28 1.25±0.35 0.216 0.353 

HDL-cholesterol 0.43±0.08 0.44±0.08 0.46±0.08 0.435 0.085 

Vitamin D 29.97±16.73 27.60±12.20 29.33±13.23 0.311 0.988 



International Journal of Scientific and Research Publications, Volume 4, Issue 8, August 2014      96 

ISSN 2250-3153  

www.ijsrp.org 

 

This study demonstrated that VDR gene polymorphisms were 

associated with susceptibility to T2DM in the Moroccan 

population, which can be explained by differences in VDR FokI 

genotype distributions between T2DM and control subjects.  

The presence of a correlation between VDR polymorphisms and 

T2DM associated metabolic parameters, including fasting 

glucose, glucose intolerance, insulin sensitivity, insulin secretion, 

and calcitriol levels, has been reported by observational studies 

[23,24]. VDR FokI polymorphisms and T2DM are closely 

correlated. In patients with T2DM, VDR ff genotype were 

significantly lower in patients with T2DM than in control 

individuals. Carrying the f allele of the FokI SNP might be 

protective against vitamin D deficiency: an earlier study found 

that they can affect circulating levels of vitamin D and may also 

influence cardiovascular risk [25]. 

In agreement with our results, a recent study has demonstrated 

FokI polymorphism of the VDR gene as a possible risk factor for 

T2D [26]. In the recent meta-analysis, Li et al. (2013) examined 

the association among four well-characterized VDR 

polymorphisms with T2D, and showed that allele f and variant 

homozygote ff of FokI were significantly associated with T2D. 

The conclusions of this meta-analysis that the FokI 

polymorphism of the VDR gene could be a risk factor for T2DM 

especially in an Asian population[34]. In addition the results of 

recent study in patients with T2DM suggest that higher vitamin 

D levels may be associated with better chronics kidney disease 

and that this association was modified by FokI polymorphisms. 

On the contrary, there are studies founding no association 

between T2DM patients and controls in the allele and genotype 

frequencies in VDR FokI gene polymorphism [27,28,29]. The 

molecular explanation for the supposed relationship between 

FokI polymorphism and type 2 diabetes are only partly 

understood. The FokI polymorphism can be detected by the 

presence or absence of a FokI restriction site within the ATG 

transcriptional start site of the VDR gene. The gene is transcribed 

into normal length when the restriction site (f allele) is present 

and into shortened length when the restriction site (f allele) is 

absent. The longer VDR protein appears to possess decreased 

transcriptional activity, leading to lower activation of target cells 

[35,36]. Another study showed that Ff/ff subjects are more 

insulin resistant and obese than FF subjects [37]. VDR ApaI and 

BsmI polymorphisms were not correlated with T2DM in 

Moroccan population. The distribution of VDR ApaI and BsmI 

genotype showed no statistical difference between the control 

and T2DM patient. In agree with our results a recent meta-

analysis did not find any association of the other three 

polymorphisms (Bsm1, Apa1 and Taq1) with an increased 

T2DM risk in overall and subgroup analysis [34]. In contrast, a 

studies in chinese population found that VDR ApaI gene 

polymorphism was associated with T2DM [41,42]. Previous 

studies (genome-wide association and candidate gene 

polymorphism) have focused on the association between VDR 

gene and development of T2DM, but findings have often been 

inconsistent among different populations worldwide. Generally 

the discrepancies between studies may be due to false positive 

finding, replication study lacks power, heterogeneity between 

studies and heterogeneity across studies. Some studies have 

reported interactions between VDR polymorphisms and vitamin 

D in diseases such as Type 1 diabetes mellitus [43], 

tuberculosis [44] and prostate cancer [45]. Although to our 

knowledge, this is the first time an interaction between VDR 

polymorphisms and vitamin D levels has been reported in T2DM 

patients in Moroccan population. 

The findings of this study confirm the relationship between 

biological and clinical traits and VDR genotypes for all patients 

and controls combined. The Fok1 FF variant was significantly 

associated with increased levels of total cholesterol, LDL 

cholesterol, HDL cholesterol and triglycerides (all P values 

<0.05). We found significantly elevated systolic blood pressure 

(P = 0.042) in association with Apa1 AA variant. No Significant 

association was observed for Bsm1 polymorphism. In addition, 

the VDR H1 haplotypes is significantly associated with increase 

in triglyceride level and Waist circumference. In addition the H2 

haplotype was associated with lowe HDL cholesterol level. 

These results suggest that each variants in VDR haplotypes may 

be associated with different mechanisms that enhance the plasma 

lipid levels and the risk of cardiovascular disease.  In agreement 

with our study, the results of a study conducted in Caribbean 

patients revealed that vitamin D deficiency was high in our T2D 

patients, and was associated with the VDR gene FokI and ApaI 

polymorphisms and cardiovascular risk profile, and that 

measurements of vitamin D may help to detect T2DM patients 

with cardiovascular risk, and VDR polymorphisms might explain 

why vitamin D deficiency is so frequently seen in some T2D 

patients [16]. Another study demonstrated that the BsmI VDR 

polymorphism influenced BMI, while the FokI VDR 

polymorphism was associated with lower serum HDL-C level 

[46]. In addition, a study realized in postmenoposal women 

showed that the BsmI polymorphism in the VDR gene had no 

association with susceptibility to obesity and insulin resistance, 

while it was related to a higher LDL-C level [47].   

The gene encoding for VDR is located on the 12q12-q14. A 

direct effect of vitamin D on adipocyte differentiation and 

metabolism is a possible mechanism for such an effect, as VDR 

is expressed in preadipocytes [30]. It has also been suggested that 

the underlying mechanism of the relationship between vitamin D 

deficiency and chronic disease is the presence of VDR in several 

tissues and cells, including pancreatic beta cells and adipocytes 

[31]. In addition, an association between VDR polymorphisms 

and body weight and insulin secretion has also been reported 

[32,33]. 

There are a few limitations of our study. Firstly, our sample 

numbers considered relatively small. Secondly, lack of 

replication studies of the association of VDR gene 

polymorphisms and T2DM in Moroccan population. 

Consequently, further studies including larger sample numbers 

and replication of significant findings are necessary to clarify the 

role of the VDR gene polymorphism in T2DM.  

In conclusion, it is evident that vitamin D deficiency has 

prevailed in Moroccan population with T2DM. Alterations in 

vitamin D action may affect insulin sensitivity, b-cell function or 

both. Moreover our study documents a correlation between 

VDR  FokI gene polymorphisms and susceptibility to T2DM in 

the Moroccan population. The possible role of vitamin D in the 

pathogenesis of T2DM is far from being completely understood. 

Additionally, further knowledge on this issue may identify new 
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candidate targets in the treatment and prevention of the disease. 

Therefore, further investigations on this issue are warranted. 
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Table 5 Association analysis of haplotypes derived from polymorphic sites using genotype data 

  

                                       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Table 6 Association between VDR haplotypes and clinical and biochemical parameters 

 

 

 

 

H1   FBA H2    fbA H3        FbA 

Carriers Noncarriers P-value carriers Noncarriers P-value carriers Noncarriers P-value 

Age 64.88±9.9 56.08±11.43 0.0003 *  57.79±13.51 56.57±11.21 0.1648 56.64±11.21 56.94±12.25 0.5627 

BMI 

 

 

 

 

MI 

29.86±4.18 28.47±4.26 0.0798 29.19±4.06 28.46±4.30 0.2601 28.52±4.15 28.67±4.51 0.8600 

Waist circumference 104.04±6.31 99.40±15.06 0.0476 * 97.95±17.94 100.07±13.98 0.5023 99.31±15.22 100.63±13.40 0.4153 

Hip circumference 105.52±11.28 108.78±10.09 0.0975 106.90±10.25 108.79±10.19 0.2692 108.58±9.72 108.38±11.11 0.4744 

Diastolic blood 

pressure 
78.04±8.90 78.60±8.74 0.6831 79.09±9.74 78.47±8.59 0.9729 78.62±8.45 78.43±9.32 0.5344 

Systolic blood 

pressure 
136.40±15.85 137.33±15.15 0.8239 135.63±15.06 137.51±15.21 0.3760 136.60±15.06 138.51±15.39 0.3219 

Fasting plasma 

glucose 
1.20±0.34 1.19±0.40 0.3871 1.14±0.37 1.20±0.40 0.3567 1.20±0.41 1.17±0.37 0.8845 

Total cholesterol 1.90±0.30 1.88±0.28 0.8987 1.88±0.37 1.88±0.26 0.2024 1.90±0.29 1.84±0.26 0.0860 

Triglycerides 0.89±0.41 1.14±0.61 0.0342 * 1.19±0.57 1.11±0.61 0.2456 1.15±0.69 1.06±0.39 0.7966 

LDL-cholesterol 1.31±0.43 1.23±0.29 0.9752 1.24±0.33 1.24±0.30 0.5546 1.26±0.30 1.20±0.31 0.1801 

HDL-cholesterol 0.48±0.07 0.44±0.08 0.0538 0.41±0.07 0.45±0.08 0.0285 * 0.45±0.07 0.43±0.08 0.0567 

Vitamin D 28.26±11.69 28.29±13.50 0.8039 28.47±13.72 28.25±13.33 0.9845 27.92±-12.54 29.03±14.95 0.5096 

 H4        fBa H5       FBa H6           fba 

 Carriers Noncarriers P-value carriers Noncarriers P-value carriers Noncarriers P-value 

Age 55.95±11.90 56.92±11.48 0.7771 56.75±11.06 56.73±11.82 0.1759 53.45±11.69 57.78±11.33 0.0128 * 

BMI 27.95±3.98 28.70±4.32 0.1844 28.07±4.47 28.83±4.14 0.1954 28.76±4.41 28.51±4.23 0.5565 

Waist circumference 96.82±19.76 100.45±13.07 0.3135 101.20±13.34 98.98±15.23 0.1572 101.06±8.89 99.40±15.84 0.6711 

Hip circumference 106.58±8.72 108.96±10.49 0.1685 109.48±9.70 108.01±10.45 0.2349 110.92±11.26 107.82±9.80 0.0742 

Diastolic blood 

pressure 
78.20±8.10 78.63±8.90 0.7397 78.91±9.43 78.35±8.35 0.7060 78.95±8.99 78.43±8.68 0.6691 

Systolic blood 

pressure 
137.37±15.28 137.23±15.18 0.9721 138.06±15.08 136.81±15.25 0.3914 138.46±15.09 136.88±15.22 0.3131 

Fasting plasma 

glucose 
1.18±0.39 1.20±0.40 0.7452 1.20±0.38 1.19±0.41 0.4541 1.20±0.40 1.19±0.40 0.9115 

Total cholesterol 1.88±0.23 1.88±0.29 0.8699 1.87±0.24 1.88±0.29 0.9250 1.88±0.26 1.88±0.28 0.7175 

Triglycerides 1.18±0.47 1.11±0.63 0.1708 1.03±0.42 1.17±0.66 0.0766 1.12±0.53 1.12±0.63 0.6208 

LDL-cholesterol 1.23±0.35 1.24±-0.30 0.8904 1.22±0.23 1.24±0.34 0.9015 1.25±0.29 1.23±0.31 0.5710 

HDL-cholesterol 0.43±0.09 0.45±0.07 0.2108 0.45±0.08 0.44±0.08 0.4259 0.43±0.07 0.45±0.08 0.0511 

Vitamin D 27.61±13.28 28.43±13.40 0.5709 28.59±11.24 28.12±14.38 0.1819 27.49±13.77 28.53±13.25 0.3519 

 

Haplotype 
FokI 

(rs10735810) 

BsmI  

(rs1544410) 

ApaI  

(rs7975232) 

Frequency 
OR(95%CI) P-value 

Controls Cases 

H1 F B A 0.07637 0.06835 1.296(0.568-2.96) 0.535 

H2 f b A 0.1042 0.1162 0.791(0.421-1.49) 0.466 

H3 F b A 0.3071 0.2998 1.091(0.725-1.64) 0.677 

H4 f B a 0.07353 0.09622 0.6547(0.332-1.29) 0.216 

H5 F B a 0.1815 0.1595 1.302(0.779-2.18) 0.312 

H6 f b a 0.08703 0.09328 0.8981(0.456-1.77) 0.756 

H7 F b a 0.1701 0.1666 1.059(0.631-1.78) 0.829 
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Abstract- This paper touched the concept of a new system of 

abstract algebra .Where we relied on a set of semi order, and the 

stack of elements in the form of a matrix. We proved that this 

system is a semi-group, after providing the fuzzy system to the 

system, and access to the algebraic operations determine the 

significance of any element in the set and reliance on the location 

element in the set . Identify new methods to resolve the issues of 

transportation models in Operations Research. 

 

Index Terms- stacked set , stacked system ,  order fuzzy stacked 

, level stacked system , stacked-semi-group. 

 

I. INTRODUCTION 

he transportation model is actually a class of the linear 

programming models discussed in quantitative module . As 

it is for linear programming, software is available to solve 

transportation problems. To fully use such programs, though, you 

need to understand the assumptions that underlie the model. The 

basic idea in a transportation problem is that there are sites or 

sources of product that need to be shipped to destinations. 

Usually in issues transport models we are looking for  reducing 

cost less as possible or increase (and a few of these exist). In this 

paper we tried to address a new concept which determine the cost 

to be accessible, and we dealt using fuzzy systems, range to the 

desired cost, even if we cannot get to the same cost .  And the 

introduction of the concept of abstract algebra to make it semi-

group and prove it. 

       Generally this study opens the door to new relationships and 

mathematical operations are very important, and will appear to 

the spotlight soon. 

 

II. PRELIMINARIES 

2.1 Definition
[6]

  

       For a set A ,we define a membership function 𝜇A such as  

1
( )

0
A

iff x A
x

iff x A



 

  
( “ iff ” is short for “if and only if ”). 

 

       X be a classical set of objects, called the universe, whose 

generic elements are denoted x . Membership in a classical 

subset A of X is often viewed as a characteristic function , 𝜇A 

from X to {0,1} such that : 

𝜇A : X → { 0 , 1 } . 

2.2 Definition
[8]

   

       Let X be a space of points (objects),with a generic element 

of X denoted by x .  Thus, X = {x}. A fuzzy set (class) A in X is 

characterized by a membership (characteristic) function fA(x) 

which associates with each point  in X a real number in the 

interval [0, 1] , with the value of fA(x) at x representing the 

“grade of membership” of : x in A. Thus, the nearer the value of 

fA(x) to unity, the higher the grade of membership of 0 in A. 

When A is a set in the ordinary sense of the term, its membership 

function can take on only two values 0 and 1, with fA(x) = 1 or 0 

according as x does or does not belong to A . Thus, in this case 

fA(x) reduces to the familiar characteristic function of a set A . 

(When there is a need to differentiate between such sets and 

fuzzy sets, the sets with two-valued characteristic functions will 

be referred to as ordinary sets or simply sets). 

 

2.3 Definition
[2]

  
       If Ã is a collection of objects denoted generically by x then a 

fuzzy set A in  Ã is a set of ordered pairs: 

Ã = {( x , 𝜇Ã(x)) | x ∈ T } . 

       𝜇Ã(x)is called the membership function or grade of 

membership (also  degree of compatibility or degree of truth) of 

x in A which maps X to the  membership space M. (When M 

contains only the two points 0 and 1, Ã is  nonfuzzy and 𝜇Ã(x) is 

identical to the characteristic function of a nonfuzzy  set.) The 

range of the membership function is a subset of the nonnegative  

real numbers whose supremum is finite. Elements with a zero 

degree of  membership are normally not listed. 

 

2.4 Definition
[2]

   

       The support of a fuzzy set Ã, S(Ã), is the crisp set of all x ∈ 

X such that : 

𝜇Ã(x) > 0 . 

 

2.5 Definition
[2]

  
       The (crisp) set of elements that belong to the fuzzy set A at 

least to the degree a is called the 𝛼 - level set :  

A𝛼 = {x ∈ X | 𝜇Ã(x) ≥ 𝛼 } 

Ã𝛼  = {x ∈ X | 𝜇Ã(x) > 𝛼 } is called "strong 𝛼 - level set" or 

"strong  𝛼 -cut." 

 

2.6 Definition
[5] 

  
       A real function f defined on a real interval I is convex on I 

iff:  

∀x1,x2,x3∈ I:x1< x2< x3 :[f(x2)−f(x1)] / [x2−x1]  ≤  [f(x3)−f(x2)] / 

[x3−x2]. 

or:  

       ∀x1,x2,x3∈ I:x1< x2< x3 :[f(x2)−f(x1)] / [x2−x1]   ≤  

[f(x3)−f(x1)] / [x3−x1]. 

T 
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       The function f is strictly convex on I if, in the above 

inequalities, equality cannot hold. 

 

2.7 Definition
[2]

   
A fuzzy set Ã is convex if : 

       𝜇Ã  ( 𝜆x1 + (1 – 𝜆 )x2 )≥ min(𝜇Ã (x1) , 𝜇Ã (x2)), x1 , x2 ∈ X , 𝜆 

∈ [ 0 , 1 ] 

 

 
Figures 1 

Convex fuzzy set 

2.8 Definition
[7]

   
       The mathematical systems is a set of interacting or 

interdependent components forming an integrated whole or a set 

of elements (often called 'components' ) and relationships which 

are different from relationships of the set or its elements to other 

elements or sets . 

 

2.9 Example   
        ( R , + ) is a system , R is a set of  all the  reel numbers, and 

( + ) the relation between the elements . 

   

2.10 Definition
[7]

   
       A binary operation on a set S is a mapping of the Cartesian 

product S × S into S. 

 

2.11 Definition
[4]

   
       Let S be a set and σ : S ×  S → S a binary operation that 

maps each ordered pair (x , y) of S to an element σ(x , y) of S. 

The pair (S, σ) (or just S, if there is no fear of confusion) is 

called a groupoid . 

 

2.12 Definition
[3]

   
       By groupoid ( S, * ) we shall mean a non-empty set S on 

which a binary operation * is defined. That is to say, we have a 

mapping *: S × S → S.  

       We shall say that ( S, * ) is a semigroup if * is associative, 

i.e. if  

                     (∀  x, y, z   S), ((x, y)*, z)* = (x, (y, z)*)* 

 

2.13 Definition
[3]

  
       S is a finite semigroup if it has only a finitely many 

elements. 

 

2.14 Definition
[3]

   
       A commutative semigroup is a semigroup S with property : 

(∀ x, y   S)    (  xy  =  yx  ).  

 

2.15 Definition
[3]

  

       If there exists an element 1 of  S such that ( ∀ x  S)  x1 = 

1x = x .We say that 1 is an identity (element) of S and that S is a 

semigroup with identity. 

 

2.16  Definition
[1]

   

        let  T𝛼 be a finite set , where  T𝛼  be a stacked set if and only 

if a𝛼 ∈ T𝛼 , 𝛼 ∈  N/0  , 𝛼  is the number of methods  stacking  

elements in the set, and it is called paths ( P1 ,P2 ,… , P𝛼  ).   

 

2.17  Definition
[1]

   

       The system ( T𝛼 ,  )  called stacked - system if and only if  

a𝛾   b = min0 ( a𝛾 , b ), and  the system  looking for ( zero 

convergence) , and  The system ( T𝛼 , Ʈ )  called stacked - system 

if and only if  a𝛾  Ʈ  b = max
 
0 (a𝛾 , b ), and the system  looking 

for ( zero spacing ) .  a𝛾 and b   T𝛼 . 

 

2.18  Definition
[1]

   

       The system ( T𝛼 ,  )  called stacked - system if and only if  

a𝛾   b = mint( a𝛾 , b ), and  the system  looking for 

(convergence of t ) , and  The system ( T𝛼 , Ʈ )  called stacked - 

system if and only if  a𝛾  Ʈ  b = max
 
t(a𝛾 , b ), and the system  

looking for (spacing of t) .  a𝛾 and b   T𝛼 , t ∈ ℛ . 

 

2.19  Definition
[1]

   

       The order element on stacked system  T𝛼 ,where the system  

looking for  zero convergence or zero spacing, is  amount 

contributes to this element in the system, and this estimate is 

calculated relationship of this element in every path that contains 

this element, then the element order of  a𝛾 , (  O0(a𝛾 ) ) : 

 

O0(a𝛾 )  ⌠ a𝛾 ⌡0 =  [

1

1

| |

| |i

i

a

a









+

2

1

| |

| |i

i

a

a









+…+ 1

| |

| |i

i

a

a









]/𝛼  

=

1

1

| |
[ ] /

| |

i

i
i

i

a

a
















. 

  

2.20  Definition
[1]

   

       The order element on stacked system  T𝛼 ,where the system  

looking for  convergence of t ( or spacing of t ), is  amount 

contributes to this element in the system, and this estimate is 

calculated relationship of this element in every path that contains 

this element, then the element order of  a𝛾 ,(Ot(a𝛾 )) : 

 

Ot(a𝛾 )   ⌠ a𝛾 ⌡t =  

[ 

1

1

| |

| |i

i

a t

a t












+

2

1

| |

| |i

i

a t

a t












+…+ 1

| |

| |i

i

a t

a t












]/𝛼  

=

1

1

| |
[ ] /

| |

i

i
i

i

a t

a t



















. 

2.21  Definition
[1]

   

       The order stacked set T𝛼 in zero convergence  system is set 

O0(T𝛼 ) = {x1,x2 , … ,xn} if ⌠ x1⌡0  ⌠ x2 ⌡0  …  ⌠ xn⌡0  .And 
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the order stacked set T𝛼 in zero spacing system is set O0[T𝛼 ] = 

{xn,xn-1 , … ,x1} if ⌠ x1⌡0> ⌠ x2 ⌡0> … > ⌠ xn⌡0  .  

       The order stacked set T𝛼 , where the system  looking for  

convergence of t ( or spacing of t ), is set O0(T𝛼 ) = {x1,x2 , … 

,xn} if ⌠ x1⌡t  ⌠ x2 ⌡t  …  ⌠ xn⌡t  .And the order stacked set 

T𝛼 in zero spacing system is set O0[T𝛼 ] = {xn,xn-1 , … ,x1} if ⌠ 

x1⌡t > ⌠ x2 ⌡t > … > ⌠ xn⌡t .   

 

2.22  Definition
[1]

   

- If ( T𝛼 ,  ) or (T𝛼 , Ʈ )   is stacked – system then ∀ a  , 

b ∈  T𝛼   :  

Maxt  (a  , b  ) = a  Ʈ  b , and Mint  ( a  , b  ) = a    b 
 

- If ( T𝛼 ,  ) or (T𝛼 , Ʈ )   is stacked – system then ∀ a  , 

b ∈  T𝛼   : 

 

: .
max ( ,

: .
)

t t

t t

t

a if
a b

b i

b

b af

a 





 

 

   

   


 
  

 

 

: .
min ( ,

: .
)

t t

t t

t

a if
a b

b i

b

b af

a 





 

 

   

   


 
  

 

 

- If a𝛼   t ,( in⌠ a  ⌡t ) then we suppose that | a𝛼 – t |   ∆t 

, and where 

| |i

i

a t



, 𝛼 ∈ {1 , ..i} then, we 

compensate  | a𝛼 – t | = 0 . 

 

- If  ⌠ a  ⌡t   ⌠ b  ⌡t  ( one order element in two 

different places)so we have many type of this system , 

and if  ⌠ a  ⌡t ≠  ⌠ b  ⌡t  the system is  type-1 . 

 

2.23  Definition
[1]

   

       A stacked-semigroup is a stacked-system Tα , with 

associative binary operation . 

2.23  Theorem 
[1]

   

(i) If the systems ( T α ,  ) is a stacked-system ( type – 1 ), 

then ( T α ,  ) is a semigroup and called a stacked-

semigroup . 

(ii) If the systems ( T α , Ʈ )is a stacked-system ( type – 1 ), 

then ( T α , Ʈ ) is a semigroup and called a stacked-

semigroup. 

 

Prove this theorem earlier in paper [1] 

 

III. STACKED SET AND FUZZY SYSTEMS ON 

TRANSPORTATION MODELS 

 

       Let T α ={ x11 , x12 ,…, x1n , x21 , … , x2n , … , xnn } be a set 

of the cost in the transportation model , from sales centers to 

distribution centers,  n ∈ N / 0   

 

 

 

Or  :         T α  =  

 

                 

Table 1 

 

       Such that rows means selling centers , and columns means 

the distribution centers , or the opposite. 

       Then Tα be a set with some relations between an element 

such that we stacks this relations vertically and horizontally, then 

T α is called a stacked set . 

       And this set becomes a system if there is some operation on 

it , like looking for minimums or maximums , as in transport 

models .then T α is called a stacked system. 

 

3.1 Definition   
       Let T α ={ x11 , x12 ,…, x1n , x21 , … , x2n , … , xnn } be called 

a stacked set if the elements in T α are stacked in terms of the 

place (horizontally and vertically). 

  

3.2 Definition   
       If  T α is a stacked system of element denoted generically by 

x then a fuzzy stacked system T𝜇  in T α is a system of ordered 

pairs: 

T𝜇 = {( x , 𝜇T(x)) | x ∈ T α } . 

       𝜇T (x) is called the membership function or grade of 

membership ( also degree of compatibility or degree of truth ) of 

x in T𝜇  which maps T α to the membership space M . (When M 

contains only the two points 0 and 1, T𝜇 is nonfuzzy and 𝜇T(x) is 

identical to the characteristic function of a nonfuzzy stacked set). 

The range of the membership function is a subset of the 

nonnegative real numbers whose supremum is finite . Elements 

with a zero degree of membership are normally not listed . 

T𝜇 = {( x , 𝜇T(x)) | x ∈ T } . 

 

3.3 Theorem   

If  T α is a stacked system, ∀ x , a ∈  T α  : 

𝜇T 1(x)=  ( 1 + | a – x | )
-1  

. 

𝜇T 2(x)=  ( 1 + ( a – x )
2
 )

-1 
. 

𝜇T n(x)=  ( 1 + ( |a – x| )
n
 )

-1
 

are types of a function such that 𝜇T i(x)∈  [0, 1],i ∈ { 1 , 2 , … , n 

} . 

 

proof :let T α is a stacked system, ∀ x , a ∈  T α : 

| a – x | ≥  0 ⟹ (1+| a – x | ) ≥  1 ⟹ 0 ≤ ( 1 + | a – x | )
-1  
≤ 1 

⟹ 𝜇T 1(x)= ( 1 + | a – x | )
-1∈  [0, 1]. 

( a – x )
2
 ≥  0 ⟹ (1+( a – x )

2
) ≥  1 ⟹ 0 ≤ ( 1 + ( a – x )

2
)

-1  
≤ 1 

⟹ 𝜇T 1(x)= ( 1 + ( a – x )
2
)

-1∈  [0, 1], so 𝜇T n(x)=  ( 1 + ( |a – x| )
n
 

)
-1

 )∈  [0, 1], i ∈ { 1 , 2 , … , n }. 

 

3.4 Theorem   

If  T α is a stacked system, ∀ x ∈  T α , 𝜇T (a)≥ 𝜇T (x) then :   

𝜇T (x)=  ( 1 + ( a – x )
n
 )

-1
, n ∈ N/0 ,is convex function . 

       Proof : Let x1 < a < x2 ,and ∀ x ∈  T α ,  𝜇T (a)≥ 𝜇T (x) then : 

                   𝜇T (a)≥ 𝜇T (x1) , and 𝜇T (a)≥ 𝜇T (x2) 

       So :[ 𝜇T (a)− 𝜇T (x1)] / [a−x1] < 0  < [𝜇T (x2)− 𝜇T (a)] / [x2−a] . 

From definition 2.6 :[ 𝜇T (a)− 𝜇T (x1)] / [a−x1] ≥ [𝜇T (x2)− 𝜇T (a)] / 

[x2−a] ,then 𝜇T (x)=  ( 1 + ( |a – x| )
n
 )

-1  
is convex function . 

 x11 x12 ….. x1n 

x21 x22 ….. x2n 

..⋮.. ..⋮.. ..⋮.. ⋮ 
xn1 xn2 ….. xnn 
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3.5 Definition   

       If  T α is a stacked system, then the fuzzy stacked system T𝜇  

in T α is a system of ordered pairs: 

T𝜇 = {( x , 𝜇T(x)) | x ∈ T } . 

Such that  : 

 

         𝜇T(x) =    

 

 

3.6 Remark   
       During this paper we take into account the system is always 

looking for the nearly values of a . 

  

3.7 Definition    

       For a finite  fuzzy stacked set T𝜇 the column(row) cardinality 

\T𝜇 ( C or R ) \ is defined as :  

  \T𝜇 ( C or R ) \ = ( )x CorR


 𝜇T( C or R ) (x). 

3.8 Definition    

       Let 𝜇(x𝛾𝛽 ) ∈ T𝜇  , 𝛾 is a row and 𝛽 is column then the order 

fuzzy stacked of 𝜇(x𝛾𝛽 )  is : 

O(x) = || 𝜇(x𝛾𝛽 ) || =[ 𝜇(x𝛾𝛽 )/ \T𝜇 (𝛾 ) \  + 𝜇(x𝛾𝛽 )/ \T𝜇 (𝛽 ) \ ]/2   . 

 

3.9 Theorem   

If  T is a stacked system, ∀ x , a ∈  T  : 

O(x) = || 𝜇(x𝛾𝛽 ) || =[ 𝜇(x𝛾𝛽 )/ \T𝜇 (𝛾 ) \  + 𝜇(x𝛾𝛽 )/ \T𝜇 (𝛽 ) \ ]/2 

is  a type of a function such that O(x)∈  [0, 1], 

 

Proof :from definitions (3.5) , (3.7) , (3.8).  

       0 ≤  𝜇(x𝛾𝛽 ) ≤ \T𝜇 (𝛾 ) \  ⇒   0 / \T𝜇 (𝛾 ) \  ≤  𝜇(x𝛾𝛽 ) / \T𝜇 (𝛾 ) \   ≤ 

\T𝜇 (𝛾 ) \ / \T𝜇 (𝛾 ) \   ⟹  0 ≤   𝜇(x𝛾𝛽 )/ \T𝜇 (𝛾 ) \    ≤ 1  (A) .  And so 0 

≤  𝜇(x𝛾𝛽 ) ≤ \T𝜇 (𝛽 ) \  ⇒   0 / \T𝜇 (𝛽 ) \  ≤  𝜇(x𝛾𝛽 ) / \T𝜇 (𝛽 ) \   ≤ \T𝜇 (𝛽 ) \ 

/ \T𝜇 (𝛽 ) \   ⟹  0 ≤   𝜇(x𝛾𝛽 )/ \T𝜇 (𝛽 ) \    ≤ 1(B). 

Then (A) +(B) ⇒ 0+0   0 ≤   𝜇(x𝛾𝛽 )/ \T𝜇 (𝛾 ) \ + 𝜇(x𝛾𝛽 )/ \T𝜇 (𝛽 ) \ ≤ 

1 + 1 =2 ⟹  0 ≤  [𝜇(x𝛾𝛽 )/ \T𝜇 (𝛾 ) \ + 𝜇(x𝛾𝛽 )/ \T𝜇 (𝛽 ) \]/ 2 ≤ 1  ⟹ 

O(x) )∈  [0, 1] 

 

3.10 Definition    
       If  T α is a stacked system, then the fuzzy level stacked 

system l(T𝜇) in T α is a system : 

l(T𝜇)  = {( x , 𝜇T(x), O(x)) | x ∈ T α } . 

 

3.11 Definition   

       Let l(T𝜇) in T α is a fuzzy level stacked system [l(T𝜇)={(x, 

𝜇T(x), O(x))|x ∈ T α } ] , then : 

 maxt1[O(T)] = { x1 , x2 ,… , xn } .That's where : 

max[O(T)] = x1 , max[O(T)/{ 1 1
,x xR C

}] = x2 ,… , 

max[O(T)/{ 1 1
,x xR C

, 2 2
,x xR C

,… , 1 1
,

n nx xR C
  }]= xn , C mean 

column and R mean row ,and if x𝛽  ∈ maxt1(O(T)), then R𝛽 ∩ 

maxt1(O(T))= {x𝛽} , and C𝛽 ∩ maxt1(O(T))= {x𝛽} ,|Ci| = |Ri| = | 

Maxt1(O(T))| = n .  

 

3.12 Example 

       Suppose that a product is transferred from four stores {C1 , 

C2 , C3 , C4 } , to four center sales { R1 , R2 , R3 , R4 }  at cost 

price shown in the following table , and is the transfer of four 

units of the cost or price close to this, to Centers of sale  

 

 

  

 

              Tα  =  

 

 

 

 

 

Table 2 

 

                   𝜇𝛼 (x) =    

 

1- Where a = 4 , so 𝜇4 (1) = ( 1 + ( 1 – 4  )
2
 )

-1
 = 0.1 , 𝜇4 

(0)= 0.059, 𝜇4 (2)= 0.2 , 𝜇4 (3)=  0.5 , 𝜇4 (3.5)= 0.8 , 𝜇4 

(4)= 1 , 𝜇4 (4.5)= 0.8 ,  𝜇4 (5) = 0.5 , 𝜇4 (6) = 0.2 , 𝜇4 (7) 

= 0.1 , 𝜇4 (8) = 0.059  , and 𝜇4 (9) = 0  ( 9 ∉  T α ) . 

2- Since T𝜇 = {( x , 𝜇𝛼(x)) | x ∈ T α } , then the fuzzy 

stacked system T𝜇  in T α is  

 

       T𝜇 = { (111 , 0.1), ( 812 , 0.059) , ( 3.513 , 0.8 ) , ( 214 , 0.2 ) , ( 

621 , 0.2 ) , (722 , 0.1 ) , ( 423 , 1 ) , ( 4.524 , 0.8 ) ,( 131 , 0.1 ) , ( 532 

, 0.5 ) , ( 633 , 0 .2 ) , ( 834 , 0.059 ) , ( 341 , 0.5 ) , ( 142 , 0.1 ) , ( 

243 , 0.2 ) , ( 044 , 0.059 ) } .  

         Or  

 

 

 

  

         T𝜇 = 

 

 

 

 

 

                                              Table 3 

 

3- O11(0.1) = 

[(0.1/(0.1+0.059+0.8+0.2))+(0.1/(0.1+0.2+0.1+0.5))]/2= 

0.0987. 

 

       And so : O12(0.059)= 0.0643 , O13(0.8)= 0.527 , O14(0.2) = 

0.1767 , O21(0.2)= 0.15873 , O22(0.1)= 0.08969 , O23(1)= 0.465 , 

O24(0,8)= 0.552 , O31(0.1)= 0.1146 , O32(0.5)= 0.62 , O33(0.2)= 

0.16 , O34(0.047)= 0.049 , O41(0.5)= 0.5688 , O42(0.1)= 0,124 , 

O43(0.2)= 0.16 , O44(0.1)= 0.052 . 

 

       O(T) = { (111 , 0.0987), ( 812 , 0.0643) , ( 3.513 , 0.527 ) , ( 214 

, 0.1767 ) , ( 621 , 0.1583 ) , (722 , 0.08969 ) , ( 423 , 0.465 ) , ( 

4.524 , 0.552 ) ,( 131 , 0.1146 ) , ( 532 , 0.62 ) , ( 633 , 0 .16 ) , ( 

8.534 , 0.047 ) , ( 341 , 0.5688 ) , ( 142 , 0.124 ) , ( 243 , 0.16 ) , ( 144 

, 0.052 ) } .  

         Or  

 

 

 

           TO  = 

 

( 1 + ( | x – a | )n )-1 , n ∈ N/0 and x ∈  T α 

 C1 C2 C3 C4 

R1 1 8 3.5 2 

R2 6 7 4 4.5 

R3 1 5 6 8.5 

R4 3 1 2 0 

 

   ( 1 + ( x – a  )2 )-1   :    x ∈  T α 

 C1 C2 C3 C4 

R1 0.1 0.059 0.8 0.2 

R2 0.2 0.1 1 0.8 

R3 0.1 0.5 0.2 0.047 

R4 0.5 0.1 0.2 0.059 

 

 C1 C2 C3 C4 

R1 0.0987 0.0643 0.527 0.1767 

R2 0.1583 0.08969 0.465 0.552 

R3 0.1146 0.62 0 .16 0.047 

R4 0.5688 0.124 0.16 0.052 
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Table 4 

 

4- l(T4) = {( x , 𝜇T(x), O(x)) | x ∈ T α } = { (111 , 0.1, 

0.0987), ( 812 , 0.059 , 0.0643) , ( 3.513 , 0.8 , 0.527  ) , ( 

214 , 0.2 , 0.1767) , ( 621 , 0.2 , 0.1583 ) , (722 , 0.1 , 

0.08969  ) , ( 423 , 1 , 0.465  ) , ( 4.524 , 0.8 , 0.552  ) ,( 

131 , 0.1 , 0.1146  ) , ( 532 , 0.5 , 0.62  ) , ( 633 , 0 .2 , 0 

.16  ) , ( 8.534 , 0.059 , 0.047  ) , ( 341 , 0.5 , , 0.5688 ) , ( 

142 , 0.1 , 0.124 ) , ( 243 , 0.2 , 0.16  ) , ( 144 , 0.1 , 0.052 

)}. 

5-  Maxt1 [l(T4)] = { ( 532 , 0.5 , 0.62  ) , ( 341 , 0.5 , 0.5688 

) , ( 4.524 , 0.8 , 0.552  ) , ( 3.513 , 0.8 , 0.527  ) }. 

6- Max t1 [O(T4)]= {  0.6232  , 0.568841  , 0.55224  , 0.52713  

}. 

Or Max t1 [O(T4)]= { ( 532 , 0.62  ) , ( 341 , 0.5688 ) , ( 4.524 ,0.552  

) , ( 3.513 , 0.527  ) }. 

7- Max t1 [T ]= {532 , 341 , 4.524 , 3.513 } . 

 

IV. STACKED SEMI-GROUPS ON TRANSPORTATION 

MODELS 

4.1 Definition   

       Let l(T𝜇) in T α be a fuzzy level stacked system 

[l(T𝜇)={(x,𝜇T(x),O(x))|x ∈ Tα } ] , then : 

 The best level of T𝜇  is b.l(T𝜇) = {( x , 𝜇T(x) ,  b.l(x) ) | x ∈ T α , 

b.l(x) = O(x) if b.l(x)∈ Maxt1[O(T α)] , or  b.l(x) = 0 if b.l(x) ∉ 

Maxt1[O(T α)] } .  

 

4.2 Definition    

       Let (T0 ,
1
 ) is stacked system ( 0 ∈ T0 , and 0 = min[O(T)] ) 

,∀ a ,b T0 , then a 
1
 b = b 

1
 a  = 

1
 ( a , b ) = maxt1 ( a , b)  = a, 

if  b.l(a) >  b.l(b) , if b.l(a) = b.l(b) = 0 ,then  a 
1
 b = 0  . 

 

4.3 Remark    
       if b.l(a)    b.l(b) ≠ 0 , or O(a) = O(b) then there is two 

stacked systems one of them called T[a] ,this system takes b.l.(a) 

> b.l(b)  , and T[b] takes b.l.(b) > b.l(a) .   

 

4.4 Example   

From example(3-12) above : 

1- b.l(T4) = {( x , 𝜇T(x), b.l(x)) | x ∈ T } = { (111 , 0.1, 0 ), ( 

812 , 0.059 , 0 ) , ( 3.513 , 0.8 , 0.527  ) , ( 214 , 0.2 , 0 ) , ( 

621 , 0.2 , 0 ) , (722 , 0.1 , 0 ) , ( 423 , 1 , 0 ) , ( 4.524 , 0.8 , 

0.548  ) ,( 131 , 0.1 , 0 ) , ( 532 , 0.5 , 0.62  ) , ( 633 , 0 .2 , 

0 ) , ( 834 , 0.059 , 0 ) , ( 341 , 0.5 , , 0.5688 ) , ( 142 , 0.1 , 

0 ) , ( 243 , 0.2 , 0.5657  ) , ( 144 , 0.1 , 0 )}. 

      

 

Or 

 

 

 

           b.l(T4) = 

  

 

 

Table 5 

 

2- 3.513 
1
  532  = 532   ,   423 

1
 341  = 341  ,  633  

1
 131  = 044  , 

423  
1
  044  = 044   , 044    

1
   532  = 532  .  

 

4.5 Theorem  

       The operation 𝜏1
 is binary operation in T

0
 . 

       Proof : Let a , b ∈ Tα and Tα is stacked set so 0 ∈ Tα and 

O(0)= min[O(Tα)], from definition 4-2 above  a 
1
  b = 

1
 ( a , b ) 

= maxt1( a, b)  = a or b or  0 = ( a ∨ b ∨ 0 ) ∈ Tα , so ∀ a , b ,0 ∈ 

Tα ⟹ a 
1
  b ∈ Tα ⟹  𝜏1

  is cartesian product Tα × Tα into Tα , 

and from definition 2-10 , 𝜏1
   is binary operation . 

 

4.6 Theorem  

       The operation 𝜏1
  is associative . 

       Proof :Let a , b , c  Tα , then  (( a 
1
  b ) 

1
  c ) = ((a ⋁  b⋁ 0 

) 
1
  c ) =((a ⋁  b ⋁ 0 ) ⋁  c ⋁ 0  )=( a ⋁  0  ( b  ⋁   d ) ⋁ 0 ) =( a 

⋁ ( b  
1
   c ) ⋁ 0  ) =( a 

1
  ( b  

1
   c )) , then    is associative  

relation . 

 

4.7 Theorem  

       If the system ( Tα , 
1
 ) is a stacked-system then ( Tα , 

1
 ) is a 

semigroup and called a stacked-semigroup . 
 

       proof : From theorems (4-5) ,(4-6) and definition (2-12) 

(about  the semigroup)  we proof  that ( Tα , 
1
 ) is a semigroup. 

 

4.8 Theorem  

       If the semigroup ( Tα , 
1
 ) is a stacked-semigroup , then ( Tα 

, 
1
 ) is  a commutative semigroup. 

 

       Proof :Let   x , y  Tα, then x 
1
  y = x ⋁  y⋁ 0   = y ⋁ x⋁ 0 

= y 
1
  x  Tα ⟹ x 

1
  y = y 

1
  x ⟹ ( Tα , 

1
  ) is a commutative 

semigroup. 

 

4.9 Theorem  

       If the semigroup ( Tα , 
1
  )is a stacked-semigroup , then ( Tα 

, 
1
 ) is  a finite semigroup 

 

       proof : From definition of the stacked set T is a finite ,then 

from definition(2-13)  ( Tα , 
1
  ) is  a finite semigroup . 

 

4.10 Theorem  

       If ( Tα , 
1
 ) is a stacked-semigroup (

1
 is operation defined in 

definition (4-2)), then there is  no an identity element in ( Tα , 
1
 

). 

  

       proof :From definition (4-2). Let (T ,
1
 ) is stacked system , 

a ,b Tα , then a 
1
 b = b 

1
  a = 

1
 ( a , b ) = maxt1 ( a , b)  =  a, if        

 C1 C2 C3 C4 

R1 0 0 0.527   0 

R2 0 0 0 0.548 

R3 0 0.62   0 0 

R4 0.5688 0 0 0 
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O(a) = O(b) = 0 , then a 
1
  b = b 

1
  a = 0  T

 
. let e is identity 

element ,then O(e)≥ 0 . 

1- If O(e)= 0 , O(a)=0 , then a 
1
  e = e 

1
  a = 0 , it is not 

necessary to be 0 = a , so there is no e  Tα
 
such that 

O(e)= 0, and ∀a  Tα
 
, a 

1
 e = e 

1
  a = e .  

2- Now let O(e) > 0, O(a)=0, then a 
1
 e = e 

1
  a = e . This 

is contrary to the concept of an identity element (such 

that ∀a  T
 
, a 

1
 e = e 

1 
 a = a ) .          

 

       From ( 1 and 2 ) there is no  an identity element in ( T , 
1
 ), 

such that  e ∈ T , max t1
 
( x , e ) = maxt1

 
( e , x ) =  x ( ∀ x ∈ T ) .   

 

4.11 Theorem  

       If ( Tα , 
1
 ) is a stacked-semigroup (

1
 is operation defined in 

definition (4-2)), then there is a zero element (xzero )in ( T , 
1
 ), 

such that ( ∀ x , xzero ∈ Tα ):  xzero  
1
  x  =  x  

1
  xzero = xzero . 

  

       Proof :From definition (4-2). Let (Tα ,
1
 ) is stacked system , 

a ,b Tα , then a 
1
  b =  ( a , b ) = maxt1 ( a , b)  =  a, if  b.l(a) >  

b.l(b) . When O(a) = O(b) = 0 , then a 
1
  b =  ( a , b ) = maxt1 ( a 

, b)  =  0𝜎 ,  now let O(xzero) ≥ O(x) ( ∀ x , xzero ∈ T ) , then   xzero  


1
  x  =  x  

1
  xzero = xzero for all x ∈ Tα , so xzero is a zero element 

, when O(xzero) ≥ O(x), ( ∀ x , xzero ∈ Tα ) .    

 

 

V.  RESULTS AND PAPER TARGETS 

1- There is a new shape of the sets, and the elements order 

is not larger or smaller, but by placement the elements 

in the set .This set make a different system of known 

mathematical systems, through some mathematical 

operations. 

2- Apply this concept to some mathematical models such 

as in transport models (Operations Research) and others, 

and through conversion solutions transport models 

known to search for minimize the cost to determine the 

cost if we wish this. 

3- Insert new mathematical meanings of some words that 

already exist, but not in common use such as semi-order 

set  , stacked sets and stacked system and other. 

4- Prove the stacked system is a semi-group. 

5- Finally .This paper is submitted to a series of papers that 

will reveal some new concepts in the same system 

reached researcher . The expansion of the concept of the 

sets is very necessary to expand the research and 

development of the pattern previously. 
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Primary Production estimation in the euphotic zone of a 
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Abstract- Primary productivity and selected relevant associated 

physico-chemical parameters in the euphotic zone of Lagos 

Harbour, a tropical Harbour was monitored at NIOMR Jetty 

station (Latitude 6º 25
´ 
14, 88º N, Longitude 3º 24´ 24, 42º E) on 

a monthly basis from October, 2012 to March, 2013.  Air and 

surface water temperature ranged from 23.5⁰C to 28⁰C and 

between 27 ⁰C and 30⁰C respectively. Alkaline pH ranged (7.81 

to 8.45). Brackish salinity varied from 6.2 to 35.4PSU while 

Electrical conductivity minimum and maximum values were 

11200 and 53300µS/cm respectively. Moderate dissolved oxygen 

ranged between 5.0mg/l and 6.4mg/l, slightly lower than 6.8mg/l 

standard suggested by FEPA.  Total dissolved solid ranged from 

7504 to 35711mg/l while Low Alkalinity varied between 12 and 

20mg/l.  Rainfall minimum and maximum values were 8.8 and 

229mm respectively. Gross primary production (GPP) varied 

from 0.22 to 0.46gC/m
2
/day. The corresponding Net primary 

production (NPP) and Community respiration (CR) ranged from 

0.07 to 0.3gC/ m
2
/day and 0.144 to 0.31gC/m²/day respectively. 

GPP correlated positively with NPP (r = 0.69), Dissolved 

Oxygen (r = 0.56) and significantly correlated negatively with 

Alkalinity (r = -0.86) at P < 0.05. NPP also correlated positively 

with Dissolved Oxygen (r = 0.80). 

       This investigation revealed that the productivity of Lagos 

Harbour is impacted by various factors such as sand mining and 

dredging, industrial effluents, sewage water and other 

anthropogenic activities. 

       The information and observation of this study will be very 

useful as baseline data against which future changes can be 

measured. 

 

Index Terms- Primary production, tropical harbor,  

Physicochemical parameters, euphotic zone 

 

I. INTRODUCTION 

roductivity is of great importance in ecosystem as it 

integrates the cumulative effects of many physiological 

processes, which occurs simultaneously within the ecosystem 

(Jordan, 1985).  Primary productivity of aquatic ecosystems is 

essential for a proper assessment of the biological potential of 

that habitat. Primary productivity refers to the fixation of 

inorganic carbon and the gross or net production of organic 

matter by the photosynthesis process (Tundisi, 1976). 

Productivity of any ecosystem depends upon both the flora and 

fauna of a particular ecosystem but the main factor controlling 

the productivity of aquatic ecosystem is the phytoplankton 

population dynamics. The primary role of phytoplankton is to fix 

solar energy by photosynthesis and make it available to other 

organisms.  

       Primary production studies are of paramount interest in 

understanding the effect of pollution on system’s efficiency and 

because all the organic production of an ecosystem depends on 

the photosynthetic organisms. The light intensity and nutrient 

availability are important factors to primary productivity in 

aquatic ecosystems, because they constitute a limiting factor of 

photosynthesis. However, there are certain physico-chemical and 

biological factors which control the rate of production in a 

marine ecosystem. Higher production is not governed by a single 

factor (Singh and Singh, 1999). 

       Lagos Harbour is one of the three main segments of Lagos 

Lagoon Complex; other segments are Metropolitan and the Epe 

Division Segments. The 2 km wide harbour receives inland 

waters from the Lagos Lagoon in the north, and from Badagry 

Creek in the west. Apart from providing the only opening to the 

sea for the nine lagoons of South Western Nigeria, the Harbour is 

used as a route to transport goods and subsistence fishing takes 

place on the water body by artisanal fishermen. 

       In order to obtain the knowledge and analysis of support 

capacity of a tidal Harbour ecosystem, an attempt has been made 

in this present investigation to study primary productivity of this 

water body. Furthermore, apart from seeking a greater 

knowledge about current conditions of this environment, the 

study will be serving as basis for further work. 

 

II. MATERIALS AND METHODS 

Study Area: 

       Lagos is located in south-western Nigeria on the West Coast 

of Africa and is undoubtedly the commercial nerve-center of 

Nigeria. Lagos Harbour (figure 1) situated in Lagos, is Nigeria's 

most important seaport and the first inlet from the Atlantic Ocean 

beyond the Republic of Benin. The Harbour is one of the three 

main segments of Lagos Lagoon Complex; other segments are: 

Metropolitan and the Epe Division Segments. The 2 km wide 

harbour receives inland waters from the Lagos Lagoon in the 

north, and from Badagry Creek in the west. Apart from oil depots 

located along the shore of western parts of the Harbour coupled 

with the proliferation of urban and industrial establishments on 

the shore of eastern part of the Harbour, the Harbour is used as a 

route to transport goods. NIOMR jetty station (Latitude 6º 25
´ 
14, 

88º N, Longitude 3º 24´ 24, 42º E) is located in the commodore 

channel of Lagos Harbour with Jetty facilities awaiting 

rehabilitation. Subsistence fishing takes place at this part on the 

water body by artisanal fishermen (Balogun and Ladigbolu, 

2010). 

P 
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       This study was carried out at monthly interval from October, 2012 to March, 2013 covering a typical dry season in Nigeria. 

 

 
 

Figure 1: Map of Lagos Harbour showing NIOMR Jetty sampling station denoted by • 

 

 

Primary production and Physicochemical Parameters 

measurements: 
       Water samples for phytoplankton primary productivity were 

collected with water sampler from a selected point (NIOMR Jetty 

station) on the Lagos Harbour during morning time (Between 9 

am and 10am), in the third week of every month. The water 

collected were poured into triplicate bottles (one dark and two 

light bottles) The sample in one of the light bottles was fixed 

immediately according to Winkler’s method using Manganese 

Sulphate solution and Alkaline Potassium iodide reagents to 

determine the initial level of dissolved oxygen content (APHA, 

1998),
 
while the other light and dark bottles were then suspended 

in a vertical position under water in the euphotic zone of the 

sampling station for twenty four hours. After incubation time, the 

bottles were taken out and fixed prior to Dissolved Oxygen 

determination in the laboratory. Water samples for determination 

of Physico-chemical parameters such as pH, Salinity, Electrical 

conductivity, total dissolved solids (TDS) and Alkalinity were 

collected with a 1dm
3
 water sampler and store in 1 litre screw-

capped plastic container and refrigerated at 4⁰C ± 1⁰C prior to 

analysis. Air and surface water temperature (
0
C) were measured 

in situ using Mercury in glass thermometer. 

       In the Laboratory, physico-chemical variables (pH, 

Conductivity and Salinity) were determined using a multi-meter 

water checker (Horiba U – 10). TDS reading was automatically 

measured with a Cole Palmer TDS meter. Alkalinity was 

determined by titrating dilute HCL against 100ml of the water 

sample using methyl orange as an indicator (APHA, 1998).  

Dissolved oxygen was estimated using iodometric Winkler’s 

method (Stirling, 1999). The light and dark bottles method 

(Trivedi and Goel, 1986) was used for measuring the primary 

productivity (GPP, NPP and Community respiration). Gross 

primary production, Net primary production and Community 

respiration were calculated based on this formula (NOAA, 2000). 

 

Calculation: 

NPP (mg/l) = Final DO in light bottle (mg/l) – Initial DO in 

light bottle (mg/l) 

CR (mg/l) = Initial DO in dark bottle (mg/l) – Final DO in dark 

bottle (mg/l) 

GPP (mg/l) = CR (O2 consumed by respiration in mg/l) + NPP 

(Net O2 production in mg/l).  
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       The conversion factor 0.375 represents a constant to convert 

oxygen value (mg/l) to (productivity) carbon value (gC/m
2
/h) 

(Thomas et al., 1980). This value was derived on the assumption 

that one atom is assimilated for each molecule of oxygen (32g) 

released for each molecule of carbon (12g) fixed (APHA, 1998). 

Per hour values were multiplied by 24 to derive the productivity 

values per day (Michael, 1984). 

       Monthly Rainfall data measured in mm of the study 

environment were obtained from Nigerian Meteorological marine 

office at the Nigerian Institute for Oceanography and Marine 

Research, Victoria – Island, Lagos. 

 

Statistical Analysis: 

       All descriptive statistics and graphs were executed using 

Statistical 12 software and Microsoft office Excel 2010. Data 

were further subjected to Correlation test to find significant 

relationship between the measured variables at 0.01 and 0.05 

levels of significant. 

 

III. RESULTS AND DISCUSSIONS 

       The trends in physico-chemical parameters measured in 

Lagos Harbour at NIOMR Jetty station is tabulated in Table 1. 

Air temperature during the study period ranged from 23.5⁰C in 

December, 2012 to 28⁰C (Oct, 2012 and March, 2013) while 

water temperatures were between 27⁰C (December, 2012) and 

30⁰C (March, 2013). The Air and water temperatures values 

were typical for the tropics and similar patterns have been 

reported by various authors (Ajibola et al., 2005; Balogun and 

Ladigbolu, 2005). The temperature of surface waters are  

influenced by latitude, altitude, season, time of day, air 

circulation, cloud cover and the flow and depth of the water 

body. In turn, temperature affects physical, chemical and 

biological processes in water bodies and, therefore, the 

concentration of many variables.    pH ranged were found 

alkaline in nature (7.81 to 8.45) throughout the study period 

(Table 1). This alkaline and fairly stable pH may be due to the 

buffering effects of the seawater. Similar opinion has been 

reported (Oyewo, 1998). The biological activity of the coastal 

zone ensures stable pH, a notable feature of the marine 

environment, where conditions are remarkably constant over 

certain areas. 

 

TABLE 1: Physico-chemical parameters of Lagos Harbour, Nigeria at NIOMR Jetty station 

 

Parameters Oct., 

2012 

Nov., 

2012 

Dec., 

2012 

Jan., 

2013 

Feb., 

2013 

March., 

2013 

Mean  ± S.E 

Air Temperature (⁰C) 28 26 23.5 27 26 28 26.42 ± 0.69 

Water Temperature 

(⁰C) 

28 28 27 29 29 30 28.5  ± 0.43 

pH 8.09 7.81 8.45 8.07 8.41 8.3 8.19  ± 0.09 

Salinity (PSU) 6.2 28.3 27.9 32.5 33.6 35.4 27.32  ± 4.39 

Conductivity (µS/cm) 11200 43800 43100 49400 51000 53300 41966.7  ± 6367.98 

Dissolved Oxygen (mg/l) 6.4 5.2 6 5 5.2 6.4 5.7  ± 0.26 

TDS (mg/l) 7504 29346 28877 33098 34170 35711 28117.7  ± 4266.54 

Alkalinity (mg/l) 18 16 12 14 20 12 15. 33  ± 1.33 

Rainfall (mm) 229 71.8 8.8 60.7 55.5 64.1 81.65  ± 30.85 

  

 

        Salinity of the study station was between 6.2 and 35.4psu 

while electrical conductivity minimum and maximum values 

were 11200 and 53300µS/cm respectively (Table 1). The lowest 

salinity observed (October, 2012) was probably due to dilution 

from rainfall as the month also recorded maximum rainfall 

(Table 1). The high values of Electrical conductivity were an 

indication of more dissolved solids. The highest electrical 

conductivity of the environment study occurred in March, 2013 

while the lowest was observed in October, 2012. Total dissolved 

solid ranged from 7504 (October, 2012) to 35711mg/l (March, 

2013). Meanwhile, Conductivity and salinity have been reported 

as associated factors (Onyema and Nwankwo, 2009). 

Conductivity for a given water body is also related to the 

concentrations of total dissolved solids and major ions 

(Chapman, 1996). Conductivity values obtained in this 

investigation increase with rise in Salinity and Total dissolved 

solids. Furthermore, a highly significant positive correlation was 

established between salinity and conductivity (r= 0.99, P < 0.01, 

n = 6) (Table 2). Salinity and TDS also showed a similar 

relationship (r = 0.99, P < 0.01, n = 6) Table 2. Consequently, 

there was strong significant positive correlation between 

conductivity and TDS (r= 0.99, P < 0.01, n = 6). This finding is 

in agreement with the view of several authors that there is a close 

correlation between salinity and other ecological factors in Lagos 

Lagoon including the rainfall of the region (Oyewo, 1998; Hill 

and Webb, 1958). Dissolved Oxygen content indicates the health 

and ability of the water body to purify itself through biochemical 

processes. Furthermore, the concentration of the oxygen in 

aquatic environments is a very important component of water 

quality. The measurement of the DO concentration of a body of 

water is often used to determine whether the biological activities 

requiring oxygen are occurring and consequently, it is an 
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important indicator of pollution. Lowest value of Dissolved 

oxygen recorded was 5.0mg/l while the highest value was 

6.4mg/l. These DO values were within the minimum 5.0mg/l 

suggested (Eroudu, 1991) and slightly lower than 6.8mg/l 

standard suggested (FEPA, 1991) for the survival of fish and 

other aquatic organisms. The Alkalinity of water is controlled by 

the sum of the titratable bases. It is mostly taken as an indication 

of the concentration of carbonate, bicarbonate and hydroxide, but 

may include contributions from borate, phosphates, silicates and 

other basic compounds. Low Alkalinity recorded in this study 

varied between 12 and 20mg/l. Water of low alkalinity (< 24mg/l 

as CaCO3) have a low buffering capacity. The average rainfall of 

Lagos Harbour during the period of study was 81.65mm. Rainfall 

minimum and maximum values were 8.8 and 229mm 

respectively (Table 1). The highest rainfall was recorded in 

October, 2012 while December, 2012 had the least value. A 

significant negative correlation was established between Rainfall 

and Salinity (r= - 0.88, P < 0.05, n = 6), Rainfall and 

Conductivity (r = -0.89, P < 0.05, n = 6) and Rainfall and Total 

dissolved solids (r = - 0.89, P < 0.05, n = 6) (Table 2). 

        The Monthly variation of gross primary productivity, net 

primary productivity and community respiration of Lagos harbor 

is presented in Figure 2. The gross primary productivity was 

generally low in the study site throughout the study duration. The 

low gross production may be due to low photosynthetic activity 

in this water body. 

        Maximum gross production per day (0.46gC/m
2
/day) was 

recorded in the months of December, 2012 and March, 2013, 

while minimum value (0.22gC/m
2
/day) was recorded in 

November. The corresponding maximum (0.3gC/m
2
/day) and 

minimum (0.07gC/m
2
/day) values of Net production were 

obtained in March, 2013 and November, 2012 respectively 

(Figure 2). Community respiration was highest in the month of 

December, 2012 (0.31gC/m²/day) and lowest (0.144gC/m²/day) 

in November, 2012 and March, 2013. These values were lower 

than the range reported in Krishnasayer lake (Banerjee and 

Chattopadhyay, 2008) but higher than range reported in ponds of 

Otamiri River, Nigeria (Ogbuagu, 2013). The low productivity 

observed in this present investigation could be probably linked to 

intense sand mining operation in this harbor for Atlantic City 

project land reclamation. Sand mining could exert negative 

influences on the productivity of aquatic ecosystems (Tamuno, 

2005). The positive correlation between GPP and NPP (r = 0.69, 

P = 0.133) revealed that high GPP is responsible for high NPP. A 

negative significant correlation between GPP and Alkalinity(r = -

0.86, P < 0.05) was established (Table 2). The rate of primary 

production in NIOMR jetty station of Lagos Harbour was found 

to be relatively uniform throughout this study probably because 

of stable rate of photosynthesis due to moderately stable water 

temperature experienced. The excessive amount of nutrients 

along with higher temperature favors the maximum growth of 

aquatic flora, which ultimately favors the primary productivity. 

Temperature, solar radiation and available nutrients may be 

important limiting factors for primary production (Sultan et al., 

2003). 

        The productivity of Lagos Harbour in this present 

investigation was influenced by various factors such as sand 

mining and dredging, agriculture runoff, industrial effluents, 

sewage water and other anthropogenic activities. 
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Figure 2: Monthly Variation in Primary Productivity at NIOMR Jetty Station in Lagos Harbour during the study period. 
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TABLE 2: Pearson Correlation Co-efficient Matrix of all variables measured at NIOMR Jetty station in Lagos Harbour 

  

 Air 

Temp.⁰C 

Water 

Temp. 

⁰C 

pH Salinity 

(psu) 

Cond. 

(µS/cm) 

DO 

(mg/l) 

TDS 

mg/l 

Alkalinity 

(mg/l) 

Rainfall 

(mm) 

NPP 

(gC/m²/d) 

GPP 

(gC/m²/d) 

CR 

(gC/m²/d) 

Air 

Temp.⁰C 

1            

Water 

Temp.⁰C 

0.707 1           

pH -0.363 0.051 1          

Salinity 

(psu) 

-0.246 0.479 0.270 1         

Cond. 

(µS/cm) 

-0.261 0.465 0.264 0.999** 1        

DO  

 (mg/l) 

0.250 -0.030 0.318 -0.469 -0.477 1       

TDS  

(mg/l) 

-0.261 0.465 0.264 0.999** 0.999** -0.477 1      

Alkalinity 

(mg/l) 

0.206 0.000 -0.142 -0.354 -0.354 -0.305 -0.354 1     

Rainfall 

(mm) 

0.661 -0.024 -0.381 -0.880* -0.887* 0.419 -0.887* 0.481 1    

NPP 

(gC/m²/d) 

0.366 0.452 0.345 0.100 0.088 0.798 0.088 -0.556 0.029 1   

GPP 

(gC/m²/d) 

-0.087 0.064 0.485 0.162 0.156 0.556 0.156 -0.864* -0.274 0.685 1  

CR 

(gC/m²/d) 

-0.537 -0.434 0.250 0.101 0.106 -0.174 0.106 -0.515 -0.399 -0.234 0.547 1 

 

** Correlation is significant at the 0.01 level (2-tailed).  

* Correlation is significant at the 0.05 level (2-tailed).  

N = 6 
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Abstract- Rapid and extensive modifications of land use /land 

cover due to accelerated human activities have been a major 

cause of global environmental change in the past three centuries. 

During the past 20 years, humans changed these landscapes to 

meet the growing demand for food, fodder, timber, fiber and fuel 

more rapidly and extensively than in any comparable period of 

time. Changes in land use/ land cover have occurred to such an 

extent that it has significantly affected the functioning of 

biosphere, being one of the most important causes of biodiversity 

loss as well as climate change. This change is one of the primary 

causes of soil degradation and has a major impact on the 

provision of ecosystem services to people. Although this 

phenomenon is global in nature and is neither region specific nor 

country specific. But the nature and magnitude varies from one 

part of the globe to other, from developed to developing and 

under developed part of the world. It varies from plains to deserts 

and mountains.  The present study is based on changing land use 

/ land cover analysis with special reference to agroforestry in 

Pulwama District of Jammu & Kashmir, which is located in the 

central part of Kashmir Valley and is mostly dominated by 

agricultural occupation. The study is based mainly of secondary 

sources. A multi-temporal analysis was carried out in order to 

analyze the extent as well as direction of change. The study 

revealed that in Pulwama District, there was a major change in 

some of land use/ land cover categories. The change was mainly 

because of shifting to horticulture and agriculture plantation 

which are economically beneficial and also due to increasing 

pressure of population resulting in to a lot of residential and 

commercial developments. Therefore it becomes imperative to 

develop a sustainable land management strategy that does not 

cause the degradation of such valuable resources. 

 

Index Terms- Landscape, Biosphere, Degradation 

 

I. INTRODUCTION 

apid and extensive modifications of land use /land cover due 

to accelerated human activities have been a major cause of 

global environmental change in the past three centuries, although 

evidence for land cover alteration dates back many thousand 

years. Over the past 200-300 years, humans have been dominant 

drivers of landscape transformations (Vitousek et al., 1997). 

During the past 20 years, humans changed these landscapes to 

meet the growing demand for food, fodder, timber, fiber and fuel 

more rapidly and extensively than in any comparable period of 

time (Millennium Ecosystem Assessment, 2005). Changes in 

land use/ land cover have occurred to such an extent that it has 

significantly affected the functioning of biosphere, being one of 

the most important causes of biodiversity loss as well as climate 

change. This change is one of the primary causes of soil 

degradation and has a major impact on the provision of 

ecosystem services to people. Although this phenomenon is 

global in nature and is neither region specific nor country 

specific. But the nature and magnitude varies from one part of 

the globe to other, from developed to developing and under 

developed part of the world. It varies from plains to deserts and 

mountains. Land use/ land cover change in mountainous areas 

have wider ramifications. The ecosystem is fragile and it is more 

susceptible to the negative impacts of this change. Deforestation 

bad agricultural practices, unplanned growth of settlements and 

developmental activities have wide ranging effects in 

mountainous regions. Kashmir valley is known for its beauty 

throughout the world. This valley has snow clad mountains, 

diverse landscapes cascading rivers and streams etc. But this vale 

has been experiencing environmental deterioration since last 

several decades. The lush green forests which dotted the 

landscapes have started dwindling because of the unprecedented 

anthropogenic impact. The land use/ land cover pattern has 

changed over the period of time. The forest cover has decreased 

not only in extent but also in terms of density. (Kango and Qadri, 

1984; Ahmed, 2009). This land has been brought under 

agriculture, agriculture plantation, settlement and horticulture 

uses. Globally, remote sensing and GIS technologies are being 

applied to carry out change detection studies for land use/ land 

cover analysis especially in mountainous regions where there are 

other constraints besides accessibility. 

 

      The present study/ has been carried out to identify the 

existing land use/ land cover analysis of district Pulwama. The 

detailed work has been carried out with the following objectives: 

(i) To observe the existing land use/land cover 

analysis in the study area. 

(ii) To workout the factors responsible for land 

use/ land cover change. 

 

II. STUDY AREA 

      The study area is the Pulwama district of Kashmir valley. It 

came into being in 1979 when it was carved out of Anantnag 

district. It is centrally located in the valley of Kashmir, situated 

between the geographical coordinates of 33
o
37´-34

o
06´ N latitude 

and 74
o
33´ -75

o
14´ E longitude.  

 

R 
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Source: IRS P6 LISS III (2010) 

Fig. 1.1 

 

Data base & Methodology 
      The study area was delineated from the SOI toposheet No.43 

K/13, K/14, J/16 and 0/5 of 1961 on 1:50,000 scale. Land use 

map was generated by using images of the two time periods of 

the year 1990 and 2010. The land use/land cover map for 1990 

was generated from Landsat-TM (1990) with resolution of 30 

meters while as the land use / land cover map for 2010 was 

generated by using IRS P6 LISS-III (2010) image with a 

resolution of 23.5 meters, through the method of digitization in 

Arcview 3.2 a GIS software. These two images were compared 

to work out the change detection. The generated land use / land 

cover maps of the two different time periods were validated after 

ground truthing. 

 

III. LAND USE & LAND COVER ANALYSIS - 1990 

      The analysis of land use /land cover of the study area for the 

year 1990 and 2010 were done in order to detect the changes that 

had taken place in different categories. The Table 1.1 and Fig.1.2 

reflects that in 1990, the total area under agriculture category was 

42503 hectares about 53.97 percent of the total area of the study 

area. The agriculture plantation covered an area of about 3914 

hectares that accounted a percentage of 4.97 of the total land 

area. The total area under built up category was 1793 hectares 

which constitutes about 2.28 percent. Forests accounted for 

12487 hectares
 
accounted a percentage of 15.86 of the total land 

area. Horticulture occupies an area of about 2527 hectares 

constitutes a percentage of about 3.21 of the total land area. 

Snow/ Glacier covered an area of 584 hectares constitutes 0.74 

percent. The wasteland covered an area of about 13157 with a 

percentage of about1 6.71.The water body covered an area of 

1425 hectares and constitutes a percentage of about 1.81 and the 

wetland covered an area of about 360 hectares, thus  occupying a 

percentage of about 0.46. 
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Source:  Landsat-TM (1990) 

Fig. 1.2 

 

                       

Table 1.1: Land Use/ Land Cover of Pulwama District (1990) 

 

Land use / Land cover classes Area (Hectares) % of the total area 

Agriculture 42503 53.97 

Agriculture Plantation 3914 4.97 

Built up 1793 2.28 

Forests 12487 15.86 

Horticulture 2527 3.21 

Snow /Glacier 584 0.74 

Wasteland 13157 16.71 

Water body 1425 1.81 

Wetland 360 0.46 

Total 78750 100.00 

     Source: Landsat-TM (1990) 
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Source: Landsat-TM (1990) 

 

Fig. 1.3 

 

 

IV. LAND USE/LAND COVER ANALYSIS-2010 

      Land use/Land cover status of year 2010 reveals that there 

has been discernible change in some of the categories. The Table 

1.2 and Fig. 1.2 shows that so for as agriculture is concerned it 

recorded total area of 34569 hectares accounts 43.90 percent, 

which means a decrease in area under this land use. The 

agriculture plantation showed an increased trend and covered an 

area of 9399 hectares , accounted a percentage of 11.94 of the 

total land area. The built up covered an area of 3844 hectares 

constituted a percentage of 4.88 of the total land area. The forests 

accounted 11408 hectares i.e. about 14.49 percent of the total 

geographical area of the district. Horticulture constituted an area 

of about 5483 hectares accounts 6.96 percent. The area under 

snow cover is 449 hectares with a percentage of about 0.57. The 

wasteland category covered an area of 11999 hectares and 

accounted a percentage of 15.24 of the land. The water body 

covered an area of 1308 hectares accounts 1.66 percent and the 

wetland constituted an area of 291 hectares constituted a 

percentage of 0.37 of the land area. 
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Source: IRS P6 LISS III (2010) 

Fig. 1.4 

                   

 

Table 1.2: Land use/ Land cover of Pulwama District (2010) 

 

Land use / Land cover classes Area (Hectares) % of the total area 

Agriculture 
34569 43.90 

Agriculture Plantation 
9399 11.94 

Built up 
3844 4.88 

Forests 11408 14.49 

Horticulture 5483 6.96 

Snow /Glacier 449 0.57 

Wasteland 11999 15.24 

Water body 
1308 1.66 

Wetland 291 0.37 

Total 78750 100.00 

      Source: IRS P6 LISS III (2010) 
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Source:  IRS P6 LISS III (2010) 

Fig. 1.5 

 

 

V. CHANGE DETECTION ANALYSIS-1990-2010 

      The change detection analysis was performed in order to 

analyse the change in land use/ land cover that has occurred from 

1990-2010. The perusal of Table 1.3 reveals that there has been 

discernible change in land use / land cover status of the study 

area during the years from 1990 to 2010.The land under 

agriculture has shown a remarkable change as it has decreased 

from 42503 hectares in 1990 to 34569 hectares in 2010, a 

decrease of 7934 hectares depicting a negative growth rate of 

18.66 percent and an average annual negative growth of 0.93 

percent. As far as agriculture plantation is concerned, there was 

an area of 3914 hectares in 1990 and in 2010 the area under this 

category was 9399 hectares
 
showing an increase of about 5485 

hectares. This category showing a growth rate of 140.13 percent 

and an annual growth of 7.00 percent. The built up area in 1990 

was 1793 hectares and in 2010 it was 3844 hectares accounting 

an increase of 2051 hectares. The growth rate in this category 

was 114.38 percent and an annual average growth was 5.71 

percent. The total area under forest category was 12487 hectares 

in 1990 and in 2010 it was only 11408 hectares, registering a 

negative growth rate of 8.64 percent and an average annual 

negative growth rate of 0.43 percent. The land under horticulture 

has increased. It was only 2527 hectares in 1990 but in 2010 it 

was 5483 hectares depicting an increase of about 2956 hectares 

during the period from 1990 to 2010. This category showing a 

growth rate of 116.97 percent and an average annual growth of 

5.84 percent. The snow covered an area of about  584 hectares  in 

1990 and in 2010, it was only 449 hectares showed a decreasing 

trend of about 135 hectares. It is showing a negative growth rate 

of 30.06 percent and an annual average negative growth of about 

1.50 percent. The area under wasteland has also decreased, it was 

13157 hectares in 1990 and in 2010 it was only 11999 hectares 

registering a decrease of about 1158 hectares, showing a negative 

growth rate of 8.80 percent and an annual average negative 

growth rate of 0.44 percent. The water body covered an area of 

about 1425 hectares in 1990 and in 2010 it covered an area of 

1308 hectares showing a decrease of 117 hectares, registering a 

negative growth rate of 8.21 percent and an average annual 

negative growth rate of 0.41 percent. The wetland covered an 

area of about 360 hectares in 1990 and in 2010 it was only 291 

hectares. This category is showing a decreased trend of about 69 

hectares showing a negative growth rate of 19.16 percent and an 

annual average negative growth rate of 0.95 percent. 

 

 

             

 

Table 1.3: Growth of Land use / Land cover categories in Pulwama district-1990-2010 

 

Land use/Land cover Area 

(Hectares) 

1990 

% of the 

total area 

Area 

(Hectares) 

2010 

% of the 

total area 

Growth 

rate 

Average 

annual 

growth rate 

Agriculture 42503 53.97 34569 43.90 (-)18.66 -0.93 

Agriculture Plantation 3914 4.97 9399 11.94 140.13 7.00 
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Built up 1793 2.28 3844 4.88 114.38 5.71 

Forests 12487 15.86 11408 14.49 (-)8.64 -0.43 

Horticulture 2527 3.21 5483 6.96 116.97 5.84 

Snow /Glacier 584 0.74 449 0.57 (-)30.06 -1.50 

Wasteland 13157 16.71 11999 15.24 (-)8.80 -0.44 

Water body 1425 1.81 1308 1.66 (-)8.21 -0.41 

Wetland 360 0.46 291 0.37 (-)19.16 -0.95 

Total 78750 100.00 78750 100.00 - - 

     Source: Landsat- TM (1990) &IRS P6 LISS-III (2010) 

                                       

Growth Rate of Land use / Land cover - (1990-2010) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source:  Landsat-TM (1990) & IRS P6 LISS III (2010) 

Fig. 1.6 

 

 

VI. CONCLUSION 

      During the field work, it was observed that most of the land 

has been shifted to agriculture plantation and horticulture. The 

most important reason for this is that the returns from plantation 

and horticulture sector have been quite attractive and the farmers 

are fast transferring their paddy lands to agriculture plantation 

and horticulture.It was found that the wasteland has also 

decreased substantially as a sizeable area has been brought under 

agriculture plantation and horticulture.The land use / land cover 

map also shows that the area under snow cover has decreased 

because of less precipitation and comparatively higher 

temperature.It was also observed that deforestation has also taken 

place and sizeable forest land has been lost. In 1990 the total area 

under forests cover was 12487 hectares and by 2010 it was only 

11408 hectares. So there was decrease of about 1029 hectares 

during the past twenty years from 1990-2010. 
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Abstract- Phonics skills are considered to be the predictors of 

reading disability, which is off late viewed  as a language based 

disorder. The aim of the present study is to compare the phonics  

skills of high and low academic achievers across Bengali and 

English. A checklist consisting of three parameters was 

developed in both the languages to assess phonics skills. A total 

of 42 normally developing bilingual females who attended 

standard three to standard five in the age range eight to eleven 

years participated in the study. The participants were classified as 

high and low academic achiever based upon school performance. 

Significant  differences were found in all the phonics skills in 

both the languages except vowel sound skill in Bengali and letter 

name in English. It is concluded that phonics tasks should be 

provided importance and during classroom curriculum as it 

distinguishes between high academic achievers from the low 

academic achievers. 

 

Index Terms- Academic achievers, Phonics,Bengali, English, 

High and low academic achievers. 

 

I. INTRODUCTION 

cholastic problems affects about 5-15% of the Indian  school 

going population who  have dropped out of school or at risk 

of being school dropouts (Sangeeta and Sakhuja, 2004; Thacker, 

2007). Reading research in the past three decades has confirmed 

the complex but symbiotic relationship that exists between 

reading and writing and oral language (Butler & Cheng, 1998), 

the reading and spelling errors in children with learning 

disabilities are preceded by errors in oral skills and histories of 

slow language growth  (Catts and Kamhi, 1999; Roth and 

Spekman, 1989). Thus a speech language pathologist has a role 

to play in identifying and preventing the reading difficulties 

before they present themselves with typical errors (American 

Speech-Language-Hearing Association, 2001; Justice and 

Kaderavek , 2004) of letter reversals, reading and spellings.  

       Off late in the technological society, formal education 

primarily imparted in schools, has become essential to social and 

economic success (National Reading Council, 1998, Leu, 2000., 

Kirby, 2003, Lacey, 2010). Keeping this in view, the Indian 

constitution ascertains free and compulsory education for all till 

the age of 14 years (Ministry Human Resource Development 

2005). To achieve the target of “Education for all” it’s not just 

enough to admit children in schools but also to avoid school 

dropouts. In a study at Cochin 58.8% of 1,310 cases of poor 

school performance had learning difficulties John (2003). 

Researchers (Mathes and Denton, 2002, Kirby, 2003) have 

demonstrated that reading weakness can develop into dyslexia or 

a reading disability when neglected. Nevertheless early 

identification and intervention studies, both small and large scale, 

confirm that the course of reading disabilities can be reversed 

(Swank & Catts, 1994; Swank & Larivée, 1998; Stuart, 1999; 

Hiebert & Taylor, 2000; Hus, 2001, Berninger, Vermeulen, 

Abbott, McCutchen, Cotton, Cude, Dorn, Sharon, 2003) and they 

can learn effectively. Irrespective of the orthography one of the 

major skills which decides capability to read and spell is 

associating sounds with their written representations i.e. phonics. 

And inability of the child to do the letter to sound mapping which 

would inhibit the child to read and spell (Goswami, 2005). 

Research suggest that the most powerful predictors of later 

reading success are letter name knowledge and phonological 

awareness (eg /cat/ starts with which sound) (Bond and Dykstra, 

1997; Ehir and Wilce, 1980, 1985; Chiappe,  Siegel and 

Gottardo, 2002). When a child is asked to spell or to name how a 

letter sounds the child has to think about and consciously 

manipulate language, this skill is often refered to as a 

metalinguistic  skill (Tunmer, Pratt, and Herriman, 1984). 

Amongst the metalinguistic skills metaphonological skills 

(phonics and phonological processing) are best correlated with 

reading achievements (Catts, 1993; Gillon 2002).   

       Learning phonic skills like the correspondences between 

letters and speech sounds of a language is a crucial step in 

reading acquisition, failure of which is thought to account for 

reading problems in developmental dyslexia (Frith, 1985). 

Assessment tools like Scholastic Red (2000) assess phonics 

under three parameters viz alphabetic skills, reading and 

decoding skills and spelling skills.   Although quiet a bit of work 

has been done in English to facilitate acquisition of literacy and 

how the deficits in phonics affect linguistic comprehension and 

production there is a dearth of research in any Indian languages 

in this area (Kumar & Karanth, 2006). Kumar and Karanth 

contraindicate the practice of using conclusions of western 

studies to Indian languages. The two languages are different and 

have different neural representations (Kumar, Das, Raju, Bapi, 

Padakannaya, Joshi and Singh, 2009).  An alphabetic system and 

a linear writing system such as English script represents language 

at the level of phonemes and has one of the most opaque 

orthography (Eng, 2002; Goswami, 2002). Indian systems of 

writing, that have a common source of origin in Brahmi, are non 

linear, alphasyllabic (Bright, 2000, Karanth, 2003, Kumar et. al, 

2009) and have a transparent orthography (Karanth, 2003a; 

Mishra and Stainthorp, 2007). The Bengali cursive script is with 

11 vowel graphemes denoting the independent form of 9 vowels 

and two diphthongs, and 39 consonant graphemes which are used 

to represent 32 consonant phonemes  whereas in English 26 

S 
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letters are used to represent 44 phonemes (Honeybone & Watson, 

2006) which clearly indicates that grapheme to phoneme ratio is 

less in English as compare to Bengali leading to a confusion in 

spelling in English. Ligatures and more number of graphemes 

place extra demand on Bengali reader.  Features such as irregular 

words which are a perennial source of difficulty for the reading 

disabled child are far less in Indian scripts (Karanth, 2003b). For 

instance in Bengali, among vowels, only two vowels have their 

variation in pronunciation (Chakbrorty,1994) whereas in English 

five vowels have multiple variation in pronunciations. Thus 

Bengali has more (44) number of aksharas which are visually 

complex as compared to 26 English alphabets however the 

phoneme grapheme variation in English is much more ad 

compared to Bengali. Thus children are expected to exhibit 

varying difficulties in learning and processing the two languages.  

 School teachers are the first professionals to encounter a poor 

academic achiever. They often assign academic under 

achievement to restlessness or as a result of poor attention of the 

child and parents towards academic issues. Teachers need to be 

sensitized towards the fact that children with deficits in 

metaphonological skills, especially phonics and phonological 

processing  often emerge as poor academic achievers or reading 

disabled children. It may thus be hypothesized that high 

academic achievers have better in phonics  as compared to their 

low achieving peers.  

       The aim of the study is to compare the phonic skills of high 

and low academic achievers (8-12 years) in Bengali and English 

and to identify if certain parameters differ significantly across the 

two groups.  

 

II. METHODOLOGY 

Participants  

       The participants of the present study comprise 42 females 

from Kolkata, who were matched for there age, sex, language 

exposure and neighborhood. The participants were in the age 

range of 8-12 years (mean: 10.07 years SD 1.1) and attended 

class III to class V in an English medium school managed jointly 

by both the private and government bodies. The two selected  

schools were in the middle class areas and followed similar 

teaching methods for both the languages, which was 

predominantly look-and-say  as usually followed across the state 

and the neighboring state of Odisha (Mishra and Stainthorp, 

2007). They were classified under two groups, as high academic 

achievers and low achievers. High achievers scored 75% or more 

marks in their academic performance and low achievers scored 

35% or below in their academic performance (Shenoy and 

Kapur, 1996). The selection of the participants was done after 

seeking informed consent from parents and school authorities. 

The participants parents were interviewed about the linguistic 

environment at home, literacy activity exposure at home, their 

educational and occupational background during two of the 

parents day meets. Every effort was made to control the variables  

(spoken language, socioeconomic background, educational level 

of parents) when selecting the final pool of parents. All the 

participants were Bengali speakers (L1) and used it as the 

primary language for communication at home and neighborhood. 

In addition their parents indicated that the children had attended 

formal education since 4 years of age and had been to lower KG 

and Upper KG where they were exposed to Both English and 

Bengali.  All the participants were native Bengali speakers and 

belonged to the middle income group. Both the languages were 

used at schools however standard colloquial Bengali was 

predominantly the mode of communication at home and the 

neighborhood. English was used at home especially during the 

completion of home work assigned from the school. All the 

parents were literate, had were graduates and could understand 

both the languages nevertheless were proficient in Bengali as 

compared to English. The children and were exposed to formal 

Bengali and English since their pre-school ages. Equal number 

(n=7) of high achievers and (n=7) low achievers, 14 students 

from each class (III, IV and V) participated in the study. The 

participants were screened out for the presence of hearing loss, 

oromotor deficits, uncorrected visual deficits or any mental 

retardation.  

 

III. MEASURES 

Standardized measures 

       The tools used for this investigation included two measures; 

WISC-R (Weschler, 1974) and hearing screening using transient 

evoked otoacoustic emission (MACO- Ero Scan). The WISC-R 

is a standardized intelligence test administered to children 

individually. It contains two different scales composed of a series 

of subtests that give two types of IQ scores: a Verbal Scale IQ 

and a Performance Scale IQ. In addition, the test gives an overall 

intelligence quotient, a Full Scale IQ.  The transient evoked 

otoacoustic emission was done using Maico Ero Scan hand held 

OAE in an acoustically treated room. The standard recording 

parameters was used for recording and analysis of results. The 

pass criteria for signal to noise ratio is 5dB or more than 5dB in 

three or more frequency regions. Oromotor skills were assessed 

informally through the examination of cranial nerve no. V, VII, 

IX, X and XII. 

 

Experimental measures 

       Two experimental measures to evaluate phonic skills in 

English and Bengali were developed for the study. Descriptions 

of the experimental measures are as follows:  

       Three sub-parameters which were considered under phonics 

include alphabetic skills, reading and decoding skills and 

spelling. The three parameters asses the letter and sound 

correspondences which are crucial skills to understand and to use 

association of graphic signs and phonological sequence within 

words (Etchepareborda, 2003, Gray   and Mccuthen, 2003), 

training in these areas accelerates reading acquisition (Hindson, 

Byrne, Fielding-Barnsley, Newman, Hine, Shankweiler, 2005 

and   Swanson, Howard, and Saez, 2006). The Scholastic Red, 

2002 was used for assessing English phonic skills and the 

Bengali checklist was developed based on the guidelines of 

Scholastic Red. The alphabetic skills were evaluated by three 

tasks which required the participant to name the letters in the 

upper case in the first sub test followed by naming the consonant 

sounds and vowel sounds in the next two subtests. The 

participant received a correct score and was awarded one point 

for an item. They were instructed for the test in Bengali and 

English in the following manner:  

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 8, August 2014      124 

ISSN 2250-3153  

www.ijsrp.org 

 
        For the next two sub tests of consonant sounds and vowel sounds the child is instructed as: 

 

 
 

       For the reading and decoding task the candidates were instructed in the following manner: 

 

 
 

 

       Detail the test construction 

 

       The letter name, consonant sounds and vowel sounds under 

phonics skills include the different fifty consonant and vowel 

letters, thirty consonant sounds, six vowel sound and three 

alternative vowel sounds respectively in Bengali and  twenty six 

consonant and vowel letters, seventeen consonant sounds, five 

long vowel sounds and five short vowel sounds respectively in 

English. They were randomized in presentation. The reading and 

decoding skills under phonics skill are arranged under three 

subheadings; short vowels in CVC words, consonant blends with 

short vowels and r and l influencing previous vowels. Under each 

subheadings both real and pseudo words have been taken into 

consideration in both the languages. Under the first subheading 

i.e., short vowels in CVC words, the short vowel is the primary 
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focus in word construction. Therefore, to keep the complexity of 

the word same in both the languages and also keeping in view the 

smearing effect which plays a crucial role in auditory processing 

the initial consonant with following vowel i.e., CV portion of the 

word were kept constant in both the languages keeping in 

consideration that process to acquire first language and second 

language is different specified by dialects of particular state or 

country or geographical boundary. For example, in the word ‘let’ 

in English and ‘leʤ’ in Bengali the CV portion ‘le’ are kept 

constant. Similarly, under the subheading consonant clusters with 

short vowels, the consonant clusters with following or preceding 

vowel for example, ‘clip’ in English and ‘clib’ in Bengali and 

under subheading /r/ and /l/ influencing previous vowels /r/ and 

/l/ with either preceding or following vowels were kept constant 

in both the languages, for example, ‘bark’ in English and 

‘balark’ in Bengali. In spelling skills initial consonant with the 

following vowel and final consonant with the preceding vowel 

have been taken into consideration, for example pen in English 

and ‘perek’ in Bengali.  

       The maximum possible scores for phonics skills are one 

hundred thirty (130) in English and ninety four (94) in Bengali. 

       The words selected for the Bengali checklist were from the 

standard 1
st
 and 2

nd
 text books followed in West Bengal Board of 

Secondary Education keeping in mind that the participants for 

the present study belong to standard 3
rd

, 4
th

 and 5
th

. English 

words were from 1
st
 and 2

nd
 standard test books prescribed by 

Central Board of Secondary Education. The nonsense words and 

sentences were constructed with the help of a clinical linguist 

who had a 20 years experience in working with both the 

languages.   A face validity and test retest scoring was done prior 

to the finalization and application of the checklist.  The face 

validity of the checklist was done by three speech language 

pathologists and three clinical linguists with a ten years or more 

experience of working with children having language and speech 

disorders. Each item was rated on a two point rating scale (0 – 

rejected, 1- included). The items which were significantly rated 

as 1 (p< 0.05) were considered for the checklist. 

 

Reliability study 

       The experimental measure was pilot tested on forty primary 

school goers (Standard III to V) who were not included in the 

study. The test was re-administered in a gap of fourteen days. 

The measures of reliability were applied on the data. Test retest 

reliabilities are reported on table 1. 

 

Table 1: Test-retest reliability for experimental measures (n= 

40) 

 

 

SL 

NO. 

 

Skills  

 

                       Sub 

parameters 

   

Bengali 

      ( r) 

English 

   ( r) 

  Letter Name .99 .99 

 

        

1. 

 

      Phonics 

skills 

Consonant Sounds .93 .99 

Vowel Sounds .91 .99 

Reading and 

Decoding skills 

.99 .99 

Spelling skills .99 .99 

 

IV. PROCEDURE 

       Each participants were administered the test battery 

individually in a prearranged manner. The procedures employed 

for each of the experimental measures were as follows. 

Exemplars were provided and the correct responses were 

reinforced. Demonstration and practice items were administered 

until the participant could express correct independent 

performance on one item following which the test trail was run. 

The measure was administered one to one in a quiet room. For 

each correct response was awarded as score one. The responses 

were immediately rated as correct or wrong by the co 

investigator on the scoring sheets. All of their verbal responses 

were audio-tape recorded.  

       The only item which differed in both the checklists was 

maximum possible scores on alphabetic skills. In Bengali there 

are 50 alphabets while in English there are 26 alphabets. To 

compare the total score obtained in both the languages 

percentage of mean scores were considered. Statistical analysis 

was done using the SPSS (Statistical Package for Social 

Sciences) software (version 17.0).  

 

V. RESULTS 

       After the measures were administered to all the participants 

their responses were recoded, scored and subjected to a series of 

statistical analysis. The results have been discussed under two 

subheadings; Firstly, the comparison of performance between 

HA and LA, and secondly, the comparison of performance 

between two languages.  

 

The comparison of performance between HA and LA 

       The performance of HA and LA has been analyzed using 

three statistical tests; percentage of mean scores, standard 

deviation and chi-square test. The maximum possible scores on 

alphabetic skills in Bengali were not same as English. To 

compare the total score obtained in both the languages 

percentage of mean scores only for alphabetic skills  were 

considered.  

 

Percentage of mean scores:  

       It is clear from the table no. 2 and fig. 1 and 2 that the mean 

percentage scores of HA is higher in all skills than LA in both 

the languages.  
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Table 2: Mean and standard deviations of the scores obtained by high and low achievers in Bengali and English 

 

 

Skills  

 

   Sub parameters 

Bengali 

(Mean ± SD) 

English  

(Mean ± SD) 

HA LA HA LA 

 

 

 

 

Phonics skills 

Letter Name 99.809%± .601 94.380%± 5.817  100%± 0 96.703%± 7.815 

Consonant Sounds 95.684%± 1.555 91.666%± 4.231 88.795%± 1.769 50.139%± 39.748 

Vowel Sounds 67.718%± 3.341  66.130%± 4.268  84.761%± 6.015 28.571%± 28.685 

Reading and Decoding skills 30.380± 1.961 21.714± 4.659  29.904± 0.538 12.476± 5.938 

Spelling skills 8± 0 3.095± 1.841  7.904± .30079 4.333± 1.983 

 

 

 
 

Fig 1: Mean percentage scores of various phonics skills of HA and LA in Bengali 

 

 
 

Fig 2: Mean percentage scores of various phonics skills of HA and LA in English 

 

Chi- square test:  

       The scores obtained in phonics by high and low academic 

achiever in Bengali and English has been compared as a whole as 

well as across the sub parameters. There was significant 

difference (p= <.05) between the performance of high and low 

achievers in total scores of phonics in both the languages.  

       Significant difference (p< .01) in Bengali among the low 

achievers and high achievers were obtained for sub parameters 

(table 3) including letter name, consonant sounds, reading and 

decoding skills and spelling skills. Vowel sounds is the only 

parameter in Bengali phonics skills, which had no significant 

difference (p> .05). On comparing the scores obtained by high 

achievers and low achievers for the language English, significant 

differences (p< .01) were found for consonant sounds, vowel 

sounds, reading, decoding skills and spelling skills. In English, 

no significant difference (p> .05) was found in letter naming skill 

(table 3).  

 

Table 3: Result of chi-square test to compare the 

performance of low and high academic achievers in various 

sub-parameters of Bengali & English phonics and 

phonological processing skills 

 

SKILLS SUBPARAMETERS BENGALI ENGLISH 

 Letter name * .018 .352 
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Phonics 

skills 

Consonant sounds * .002 * .002 

Vowel sounds .307 * .000 

Reading and decoding 

skills 

* .001 * .001 

Spelling skills * 000 * .000 

        *Significant difference 

 

The comparison of performance between two languages 

       The performance of two languages has been analyzed using 

two statistical tests; percentage of mean scores, standard 

deviation. The maximum possible scores on alphabetic skills in 

Bengali were not same as English. To compare the total score 

obtained in both the languages percentage of mean scores were 

considered.  

  

Percentage of mean scores:  

       On comparison the percentage of mean scores, letter name is 

the common skill in which both HA and LA scores poorer in 

Bengali than English. HA scores poor in vowel sound task in 

Bengali than English (table 4). LA scores poor in spelling task in 

Bengali than English (table 5).  

 

Table 4: percentage of mean scores of HA in Bengali and 

English 

 

 

Skills  

 

   Sub parameters 

   Bengali 

    

(Mean) 

    

English 

   (Mean) 

HA HA 

 

 

Phonics 

skills 

Letter Name 99.809% 100% 

Consonant Sounds 95.684% 88.795% 

Vowel Sounds 67.718%  84.761% 

Reading and Decoding 

skills 

30.380 29.904 

Spelling skills 8 7.904 

 

Table 5: percentage of mean scores of LA in Bengali and 

English 

 

 

Skills  

 

   Sub parameters 

Bengali 

   

(Mean) 

English 

(Mean) 

LA LA 

 

 

Phonics 

skills 

Letter Name 94.380%  96.703% 

Consonant Sounds 91.666% 50.139% 

Vowel Sounds 66.130%  28.571% 

Reading and Decoding 

skills 

21.714  12.476 

Spelling skills 3.095  4.333 

 

Standard deviation:  

       The standard deviations are higher in all phonics skills in 

English for both HA (table 6) and LA (table 7) except letter name 

and reading and decoding skills of HA in Bengali.  

 

 

 

 

Table 6: Standard deviation of HA in Bengali and English 

 

 

Skills  

 

   Sub parameters 

 

Bengali 

(± SD) 

English 

(± SD) 

HA HA 

 

 

Phonics 

skills 

Letter Name ± .601 ± 0.1 

Consonant Sounds ± 1.555 ± 1.769 

Vowel Sounds ± 3.341  ± 6.015 

Reading and Decoding 

skills 

± 1.961 ± 0.538 

Spelling skills ± 0 ± 

.30079 

 

Table 7: Standard deviation of LA in Bengali and English 

 

 

Skills  

 

   Sub parameters 

Bengali 

(± SD) 

English 

(± SD) 

LA     LA 

 

 

Phonics 

skills 

Letter Name ± 5.817  ± 7.815 

Consonant Sounds ± 4.231 ± 

39.748 

Vowel Sounds ± 4.268  ± 

28.685 

Reading and Decoding 

skills 

± 4.659  ± 5.938 

Spelling skills ± 0 ± 1.841  

 

       The maximum possible scores in alphabetic skills in English 

and Bengali were varied. Therefore, the comparison between two 

variables was not possible using chi-square test. The 

performances of HA and LA were compared separately in both 

the languages and these results were compared to obtain a view 

on differences between two languages.  

       Although no significant difference were found in some of the 

skills as mentioned above, poor achievers uniformly scored 

lower on all the test items, required more number of instructions, 

took longer duration to process the skills. 

 

VI. DISCUSSION 

       The investigation of the phonics skills to high and low 

academic achievements revealed a number of significant 

findings. The total scores on phonics differed significantly 

(p<.05) across both the groups. Poor achievers who fail to learn 

effectively have deficits in some key capabilities which include 

processing what they hear, retaining information, understanding 

and using language and making connections between ideas 

(Lacey, 2010). Lundberg & Hoien, (1999) identified 

characteristic indicator of phonological problems that play part in 

reading difficulties. These include; problem in segmenting words 

into phonemes, problem in keeping linguistic material (string of 

sound and letter) in short term memory, problem in repetition of 

non-word, slow naming of colors, numbers, letters and object in 

pictures, slow rate of speech, some times with indistinct 
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pronunciation, problems in playing word- games where the point 

is to manipulate phoneme.  

       Many researchers (Murphy, Pollatsek, & Well, 1988) have 

suggested a deficit in the phonological coding or deficit in 

lexeme level in children with Specific learning disabilities ( Bock 

& Levelt, 1994; Indefrey & Levelt, 2000; Levelt, 1999; Levelt, 

Roelofs, & Meyer, 1999) which leads to difficulty in retrieving 

the phonological information. Ramus and Szenkovits (2008) 

reviewed a series of experiments aimed at understanding the 

nature of phonological deficits in developmental dyslexics. These 

experiments investigated the input and output phonological 

representations, foreign speech perception and production, 

unconscious speech processing and lexical access. The 

researchers found that the phonological representation of people 

with dyslexia may be intact and, the phonological deficits 

surfaces only as a function of certain task requirements, notably 

short term memory, conscious awareness and time constrains. 

Thus the researchers propose that individuals with dyslexia have 

a deficit to access the stored phonological information rather than 

a defective phonological system.  Deficits in specific have been 

discussed below based on the statistical analysis. 

 

The comparison of performance between HA and LA 

Mean percentage scores and standard deviation 

       It is clear from the table no. 3 that the mean percentage 

scores of HA is higher in all skills than LA in both the languages. 

The higher SD value of low achievers in both the languages 

indicates that the scores of low achievers are more scattered and 

less uniform than high achievers. The uniformity across the 

scores signifies the intrinsic knowledge on that particular skill 

rather than learnt behavior. The higher mean percentage of high 

achievers indicate that they acquire the knowledge of 

metaphonological skills of particular language automatically 

during their language acquisition wherever, low academic 

achievers fail to acquire the knowledge of most of the skills 

during their language acquisition. This may lead to their scattered 

scores in various skills. 

 

Chi-square test: 

Alphabetic skills 

       Significant differences were found for most of the Bengali 

phonics skills like letter name, consonant sounds, reading and 

decoding skills and spelling skills, there was no significant 

difference in vowel sounds task. This may be in part owing to the 

ease of production and distinct pronunciation of vowels which 

have fixed number of pronunciations.  Relatively complex 

bilateral hemispheric activation for alphasyllabic script (Kumar 

et al., 2009) may lead to the overall poor performance of low 

achievers in Bengali phonics skills. Along with the visual 

complexity, more numbers of varnas in Bengali script may also 

contribute to the significant difference in letter naming task. Poor 

reading and decoding skills may ascribe to the relatively complex 

articulatory movements for the production of consonant sounds 

which are more in number compared to vowel sounds.  The 

generalization rule is more consistent for vowels rather than 

consonants (Ehri, 1983). The generalization rule is, if the name 

contains a vowel, that vowel is the value of the letter. This may 

be the reason for no significant difference in vowel sound task 

compared to consonant sound task. The letters represent vowels 

are relatively visually less complex. Vowels are focused or learnt 

first. Therefore, vowels can be read by using route memory. It 

may also contribute to the no significant between the 

performance between low and high academic achievers. 

       The significant differences were found for all the English 

phonics skills except for letter name. The less complex visuo-

spatial processing and less number of letters may contribute to no 

significant difference in letter naming task. Inconsistent 

generalization rule for both vowel and consonant sounds 

contribute to significant difference to both consonant sounds and 

vowel sound task. Further unlike Bengali varnas the English 

alphabets can be sung in a rhythm that children enjoy repeating 

and reciting (Patel, 2004). Regular repetition of the alphabetic 

strings may have lead to better retention and retrieval of the 

alphabets.  

 

Reading and decoding 

       The task used to assess reading and decoding required the 

participant to read both real and pseudo-words. To read 

effectively, children must learn to decode printed words to access 

their meaning (Adams, 1990). The decoding process involves 

matching a printed word with an underlying phonological 

representation in order to access to the word’s meaning or 

semantic representation (Ehri, 1983). It has been proposed that 

the cognitive processes engaged when reading a word overlap 

considerably with those engaged when naming a known object. 

In the both instances one perceived and identify a visual stimuli 

and retrieve its associated lexical form, which is then output 

during articulation. It is also well established that picture naming 

which is related to word reading
 
provides a means to index 

literacy skill.  Picture Naming performance
 
in kindergarten; for 

example, represents a powerful predictor
 
of later reading ability 

(Wolf and
 

Goodglass, 1986). During reading, a stored 

phonological code is
 
retrieved which is likely to consist of 

phonological segments
 
that are activated and assembled into a 

sequence that controls
 

production, however despite a large 

amount of empirical research, it is still
 
a matter of debate how 

these connections are instantiated (Coltheart, 1978).    Hanly and 

Champman (2008) , used Tip of the tongue responses on a 

picture naming task and found that dyslexia involves 

phonological, but not semantic processing deficits.  

       The dual route cascade model by Coltheart, Rastke, Perry, 

Langdon and Zeigler (2001) explains reading and spelling the 

model specifies that the meaning of printed words can be 

accessed via two separate but interactive routes, phonological 

route or non lexical route and visual route or lexical route. When 

the child reads a word by producing one-sound-at-a-time (s) he 

uses the phonological route (Gillon, 2004). The phonological 

processing route is not necessarily the only route to word 

recognition. Proponents of the visual route argue that many 

irregularities in pronouncing English word require readers to 

bypass phonological route and map orthographic representations 

directly onto semantic representations through the lexical route 

(Coltheart, 1978; Karanth, 2003a). Keeping in view the 

orthographic nature of English and Bengali it can be assumed 

that English may predominantly be processed through the lexical 

route while Bengali can be easily processed through the non-

lexical route.  
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       An alphabetic system such as English script represents 

language at the level of phonemes. This offers a linear writing 

system has one of the most opaque orthography (Eng, 2002; 

Goswami, 2002). Indian systems of writing, that have a common 

source of origin in Brahmi, are non linear, alphasyllabic (Bright, 

2000, Karanth, 2003a) and have a transparent orthography 

(Karanth, 2003a).  Because of the phonetic nature the ancient 

script since the 3
rd  

 century BC is remarkably modern (Patel, 

2004).  

       Non-word reading test is very good measure of phonological 

processing (Snowling, 1996) and the Dual – Route models 

explain the mechanism of reading nonword (Coltheart, 1978). 

Proficient reader can read pseudo word, nonword, nonsense 

word, even though they are totally novel, because they can sound 

out the letters one by one.  Gathercole and Baddeley  (1990, 1993 

and 1996) suggested that the relationship between nonword 

repetition and lexical knowledge can be explained in two 

different ways. The first explanation is called the linguistic 

hypothesis: children with high lexical knowledge are able to 

repeat more non-words than children with low or limited lexical 

knowledge. They assumed that children with high lexical 

knowledge can benefit from the presence of familiar 

phonological segments (assimilated to some morphemes of their 

first language) in the non-words in order to facilitate repetition. 

The second explanation is called the mnesic hypothesis: subjects 

use the short-term memory representations of non-words (or of 

the non-familiar phonological forms) to build permanent lexical 

representations of the phonological forms. 

       The model proposed by Geschtwind and Wolf, 1991 can be 

accounted in the explanation of reading and decoding skills. The 

model explains that meaning of words are extracted or retrieved 

after receiving the stimuli through visual mode. In the next step 

phonological codes are assembled before words are stored at 

lexicon. Then the articulatory movements are sequenced in order 

to produce a word. Difficulty in assembling phonological codes 

and complex articulatory sequencing may attribute to the 

significant difference in reading and decoding task in both the 

languages. The difficulty in extracting meaning of complex 

words, not frequently used in conversation may also account for 

the same. Considering the articulatory feedback (Vihman, 2012) 

relexification route involved in speech development, however, 

isolated articulation impairment may well affect the development 

of underlying phonological representations. This is consistent 

with clinical evidence of many children presenting with a 

combination of both articulation and phonological impairments 

(Dodd, 1995). 

       Spelling skills were assessed by asking the participant to 

identify the first and the last sound of the pronounced word. The 

participant requires acquiring fine grained capabilities to identify 

the phonetic details of features occurring at the word initial and 

final positions. Low academic achievers performed significantly 

poor on the task.  The skill to identify phonetic features can be 

developed as early as eight months of age.  

 

Comparison between two languages 

Mean percentage scores: 

       On comparing the percentage of mean scores, both the group 

HA and LA score higher in all phonetic skills except letter name, 

vowel sounds and spelling skills. Letter name is the common 

skill in which both HA and LA scores poorer in Bengali than 

English. Relatively complex bilateral hemispheric activation for 

alphasyllabic script (Kumar et al., 2009) contributes for the same. 

Visual complexity, more numbers of varnas in Bengali script 

may make the task complex.  

       HA scores poor in vowel sound task in Bengali than Vowel 

sounds. The variations in sounding for vowels are more in 

numbers in English compared to Bengali. This phenomenon may 

lead to the make the task to produce a single vowel sound in 

English than Bengali. A part from that there are only two vowels 

in Bengali which varies in sounding. Due to less number of 

vowels which varied in sounding the frequency to use vowel 

variation in language is less. Participants may not be aware of 

vowel variation in that language.  

       LA scores poor in spelling task in Bengali than English. 

When the LA were asked to write down the first sound or last 

sound in Bengali and English words, it was expected to write 

down the first consonant with following vowel or the last 

consonant with preceding vowel. As in English the vowels are 

independent in form the participants may not face any difficulty 

to mention the vowel along with consonant whereas due to 

dependent form of Bengali vowels they may face problem to 

mention out the vowel. 

 

Standard deviation: 

       Letter name and reading and decoding skills are such skills 

in which the standard deviations are more for HA in Bengali than 

English. Relatively complex bilateral hemispheric activation for 

alphasyllabic script (Kumar et al., 2009) contributes for the more 

scattered scores of HA in letter naming and reading and decoding 

task. Visual complexity, more numbers of varnas in Bengali 

script may make the task complex. Expectedly standard 

deviations are higher for LA in all the phonics skills in English 

than Bengali. The fact that Bengali is the mother tongue may be 

giving an advantage to the students. 

 

Chi-square: 

       The significant differences were found in Bengali letter 

naming task whereas no significant differences were there in 

English letter naming task. This phenomenon can be explained 

through Dual route cascade model, Bengali is phonologically 

transparent, nearly always regular, and can therefore be treated 

sub-lexically. Use of the lexical route, although not prohibited, 

may not occur given that Bengali words even the complex ones 

are phonologically transparent and there are very few irregular 

words. English, on the other hand, is a very irregular ‘alphabetic 

writing system’ and the lexical route is consistently very often 

required for both reading and writing. Complex visuo-spatial 

processing for syllabic script may contribute to the fact. There 

was significant difference in consonant sound task in both the 

languages. High achievers are expected to learn with greater 

efficiency as compared to the low achievers who in spite of 

exposure may not be in a position to internalize the language and 

its rules. At least 90% of schools going children learn the letter-

sound correspondences without exceptional effort within a few 

months (Blomert, 2002). In vowel sound task, although 

significant difference was found in English but no significant 

difference was found in Bengali. It can be explained by the 

consistent generalization rule for consonant sounds compared to 
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vowel sounds (Ehri, 1983). Inconsistent generalization rule for 

vowel sound in English script compared to Bengali script may 

describe the phenomenon of no significant difference in Bengali 

vowel sound task and significant difference in English vowel 

sound task. Apart from that, Bengali being the native language 

provides ample opportunity for it to be learned and to be taught 

both by teachers and by parents. Majority of the children were 

exposed to English as their second language and most of them 

came from non-English background. This might be a reason for 

the significant difference in performance of the HA and LA in 

vowel sound task in English than Bengali. It was observed during 

assessment that the writing script influenced lot in reading and 

spelling performance. When the participants were asked to write 

non-word like ‘pʰern’ in Bengali, most of the participants did the 

mistakes to pronounce /r/ before the vowel in place of following 

the vowel. This type of mistakes are due to the dependent form 

of vowel in Bengali script whereas, this mistakes were not 

noticed in English script due to its independent form of vowel in 

writing script.  

       The poor performance of both high and low achievers in 

almost all English phonics skills compared to Bengali phonics 

skills can be explained through Dual route cascade model cited 

by Steven et al., 2007 in his study. Bengali is phonologically 

transparent, nearly always regular, and can therefore be treated 

sub-lexically. Use of the lexical route, although not prohibited, 

may not occur given that Bengali words even the complex ones 

are phonologically transparent and there are very few irregular 

words. English, on the other hand, is a very irregular ‘alphabetic 

writing system’ and the lexical route is consistently very often 

required for both reading and writing. 

       Karanth (2002) in on study on bilingual dyslexic speaking 

Hindi and English found subtle differences. Hindi is 

phonologically transparent, nearly always regular, and can 

therefore be treated sub-lexically (ref dual route model). Use of 

the lexical route, although not prohibited, may not occur given 

that Hindi words even the complex ones are phonologically 

transparent and there are very few irregular words. English, on 

the other hand, is a very irregular and the lexical route is 

consistently very often required for both reading and spelling. 

Another supportive study by Gupta and Jamal, 2006 examined 

the nature of reading errors made by dyslexic readers in Hindi 

and English. A significant correlation was found between reading 

accuracy in Hindi and in English as well as the difference in the 

type of errors in both the language indicated different processing 

demands placed by the two languages on the readers. 

       In a multilingual country like India the cognitive load on the 

school children increases substantially since they have to cope 

with at least two languages. The first is the native language and 

English, a second language which has one of the most opaque 

orthographies in the world (Eng, 2002; Goswami, 2002). 

Consequently, explicit instruction in the alphabetic code, is 

needed for many if English reading acquisition is to be successful 

(Swank & Lariveé, 1998;  Hiebert & Taylor, 2000) for the 

multilingual populations (Smythe & Everatt, 2002). 

 

VII. CONCLUSION 

       The difference in scholastic performance between low 

achievers and high achievers in part may be attributed to 

inadequate metaphonological knowledge of the low achievers. 

Consequently, this issue should be carefully considered during 

classroom teaching. In academic syllabus, phonics  tasks  at the 

syllabic level should be provided importance and during 

classroom curriculum for teaching reading /spelling in Indian 

languages. The speech language pathologist should also build up 

skills in this area and provide assistance to children who are poor 

language learners but do not present any overt symptoms of 

delay or deviance of linguistic skills. 
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     Abstract- Even a small transition delays and little faults create major concern in digital circuits. It Produce greater impact on 

not only for simple memory but also for most of the memory applications. This paper presents an error-detection method for 

difference-set cyclic codes with majority logic decoding. Majority logic decodable codes are suitable for memory applications due to 

their capability to correct a large number of errors. However, they require a large decoding time that impacts memory performance. 

The proposed fault-detection method significantly reduces memory access time when there is no error in the data read. The 

technique uses the majority logic decoder itself to detect failures, which makes the area overhead minimal and keeps the extra 

power consumption low. The proposed method detects the occurrences of single error, double error ,triple error in the received 

code words obtained from the memory system. 
 
     Index Terms- majority logic (ML), Low-density parity check (LDPC), Difference-set cyclic codes (DSCCs), Triple modular 

redundancy (TMR), Error correction codes (ECCs), Soft error rate (SER), ML Detector / Decoder (MLDD). 

 

I.INTRODUCTION 

 
The impact of technology scaling smaller dimensions, higher integration densities, and lower operating volt- ages—

has come to a level that reliability of memories is put into jeopardy, not only in extreme radiation environments like spacecraft 

and avionics electronics, but also at normal terres- trial environments [1], [2]. Especially, SRAM memory failure rates  are  

increasing significantly, therefore posing  a major reliability concern for many applications.Some commonly used mitigation 

techniques are: 

 

• Triple modular redundancy (TMR); 

• Error correction codes (ECCs). 

 

TMR is a special case of the von Neumann method [3] con- sisting of three versions of the design in parallel, with a 

majority voter selecting the correct output. As the method suggests, the complexity overhead would be three times plus the 

complexity of the majority voter and thus increasing the power consump- tion. For memories, it turned out that ECC codes are 

the best way to mitigate memory soft errors [2]. 

For terrestrial radiation environments where there is a low soft error rate (SER), codes like single error correction and 

double error detection (SEC–DED), are a good solution, due to their low encoding and decoding complexity. However, as a 

consequence of augmenting integration densities, there is an increase in the number of soft errors, which produces the need for 

higher error correction capabilities [4], [5].  

The usual multierror cor- rection codes, such as Reed–Solomon (RS) or Bose–Chaud- huri–Hocquenghem (BCH) are not 

suitable for this task. The reason for this is that they use more sophisticated decoding algo- rithms, like complex algebraic (e.g., 

floating point operations or logarithms) decoders that can decode in fixed time, and simple graph decoders, that use iterative 

algorithms (e.g., belief prop- agation). Both are very complex and increase computational costs [6]. 

Among the ECC codes that meet the requirements of higher error correction capability and low decoding complexity, 

cyclic block codes have been identified as good candidates, due to their property of being majority logic (ML) decodable [7], [8]. A 

sub- group of the low-density parity check (LDPC) codes, which be- longs to the family of the ML decodable codes, has been re- 

searched in [9]–[11]. 

In this paper, we will focus on one specific type of LDPC codes, namely the difference-set cyclic codes (DSCCs), 

which is widely used in the Japanese teletext system or FM multiplex broadcasting systems [12]–[14]. 

The main reason for using ML decoding is that it is very simple to implement and thus it is very practical and has low 

complexity. The drawback of ML decoding is that, for a coded word of     -bits, it takes       cycles in the decoding process, 

posing a big impact on system performance [6]. 

One way of coping with this problem is to implement par- allel encoders and decoders. This solution would enormously 

increase the complexity and, therefore, the power consumption. As most of the memory reading accesses will have no errors, the 

decoder is most of the time working for no reason. This has motivated the use of a fault detector module [11] that checks if the 
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codeword contains an error and then triggers the correction mechanism accordingly. In this case, only the faulty codewords need 

correction, and therefore the average read memory access is speeded up, at the expense of an increase in hardware cost and power 

consumption. A similar proposal has been presented in [15] for the case of flash memories.. 

This paper explores the idea of using the ML decoder cir- cuitry as a fault detector so that read operations are accelerated 

with almost no additional hardware cost. The results show that the properties of DSCC-LDPC enable efficient fault detection. 

 

 
 

                                        Figure1: Memory system schematic with MLD 

 

II. EXISTENT MAJORITY LOGIC DECODING (MLD) SOLUTIONS 
 

MLD is based on a number of parity check equations which are orthogonal to each other, so that, at each iteration, each 

code- word bit only participates in one parity check equation, except the very first bit which contributes to all equations. For this 

reason, the majority result of these parity check equations de- cide the correctness of the current bit under decoding. 

MLD was first mentioned in [7] for the Reed–Müller codes. Then, it was extended and generalized in [8] for all types of 

systematic linear block codes that can be totally orthogonalized on each codeword bit. 

A generic schematic of a memory system is depicted in Figure1 for the usage of an ML decoder. Initially, the data words are 

en- coded and then stored in the memory. When the memory is read, the codeword is then fed through the ML decoder before sent to 

the output for further processing. In this decoding process, the data word is corrected from all bit-flips that it might have suf- 

fered while being stored in the memory. 

There are two ways for implementing this type of decoder. The first one is called the Type-I ML decoder, which determines, 

upon XOR combinations of the syndrome, which bits need to be corrected [6]. The second one is the Type-II ML decoder that 

calculates directly out of the codeword bits the information of correctness of the current bit under decoding [6]. Both are quite 

similar but when it comes to implementation, the Type-II uses less area, as it does not calculate the syndrome as an intermediate 

step. Therefore, this paper focuses only on this one. 

 
    A.  Plain ML Decoder: 

 
As described before, the ML decoder is a simple and pow- erful decoder, capable of correcting multiple random bit-flips 

depending on the number of parity check equations. It consists of four parts: 1) a cyclic shift register; 2) an XOR matrix; 3) a ma- 

jority gate; and 4) an XOR for correcting the codeword bit under decoding, as illustrated in Figure 2. 

 

The input signal is initially stored into the cyclic shift reg- ister and shifted through all the taps. The intermediate values in 

each tap are then used to calculate the results {Bj} of the check sum equations from the XOR matrix. In the Nth cycle, the result has 

reached the final tap, producing the output signal. 

As stated before, input     might correspond to wrong data corrupted by a soft error. To handle this situation, the decoder 

would behave as follows. After the initial step, in which the codeword is loaded into the cyclic shift register, the decoding starts by 

calculating the parity check equations hardwired in the XOR matrix. The resulting sums    are then forwarded to the majority gate 

for evaluating its correctness. If the number of 1’s received in {Bj} is greater than the number of 0’s, that would mean that the 

current bit under decoding is wrong, and a signal to correct it would be triggered. Otherwise, the bit under decoding would be 

correct and no extra operations would be needed on it. 

 

In the next step, the content of the registers are rotated and the above procedure is repeated until all N codeword bits have 

been processed. Finally, the parity check sums should be zero if the codeword has been correctly decoded. Further details on how 

this algorithm works can be found in [6].  

The previous algorithm needs as many cycles as the number of bits in the input signal, which is also the number of taps,    

, in the decoder. This is a big impact on the performance of the system, depending on the size of the code. For example, for a 

codeword of 73 bits, the decoding would take 73 cycles, which would be excessive for most applications. 
 
 

        B.  Plain MLD With Syndrome Fault Detector (SFD): 

In order to improve the decoder performance, alternative de- signs may be used. One possibility is to add a fault 

detector by calculating the syndrome, so that only faulty codewords are decoded [11]. Since most of the codewords will be error-

free, no further correction will be needed, and therefore performance will not be affected. Although the implementation of an SFD 

re- duces the average latency of the decoding process, it also adds complexity to the design (see Figure 4). 

The SFD is an XOR matrix that calculates the syndrome based on the parity check matrix. Each parity bit results in a 
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syndrome equation. Therefore, the complexity of the syndrome calculator increases with the size of the code. A faulty codeword is 

detected when at least one of the syndrome bits is “1.” This triggers the MLD to start the decoding, as explained before. On the 

other hand, if the codeword is error-free, it is forwarded directly to the output, thus saving the correction cycles. 

In this way, the performance is improved in exchange of an additional module in the memory system: a matrix of XOR gates to 

resolve the parity check matrix, where each check bit results into a syndrome equation. This finally results in a quite complex 

module, with a large amount of additional hardware and power consumption in the system. 
 

III.  PROPOSED ML DETECTOR/DECODER 

This section presents a modified version of the ML decoder that  improves  the  designs  presented  before.  Starting  

from the original design of the ML decoder introduced in [8], the proposed ML detector/decoder (MLDD) has been implemented 

using the difference-set cyclic codes (DSCCs) [16]–[19]. This code is part of the LDPC codes, and, based on their attributes, they 

have the following properties: 

  • Ability to correct large number of errors; 

•  sparse encoding, decoding and checking circuits synthesiz- able into simple hardware; 

•  modular encoder and decoder blocks that allow an efficient hardware implementation; 

•  systematic code structure for clean partition of information and code bits in the memory. 

 
 

 

 
 

Fig.ure 7.  Schematic of the proposed MLDD. i) Control unit. ii) Output tristate buffers 

 
 

. 

Since performance is important for most applications, we have chosen an intermediate solution, which provides a good 

reliability with a small delay penalty for scenarios where up to five bit-flips may be expected.This proposal is one of the main 

contributions of this paper, and it is based on the following hypothesis: 
 

Given a word read from a memory protected with DSCC codes, and affected by up to five bit-flips, all errors can be 

detected in only three decoding cycles. 

This is a huge improvement over the simpler case, where decoding cycles are needed to guarantee that errors are 

detected. 

The proof of this hypothesis is very complex from the mathematical point of view. Therefore, two alternatives have been used 

in order to prove it, which are given here. 

•  Through simulation, in which exhaustive experiments have been conducted 

 

For simplicity, and since it is convenient to first describe the chosen design, let us assume that the hypothesis is true and 

that only three cycles are needed to detect all errors affecting up to five bits (this will be confirmed in Section IV). 

In general, the decoding algorithm is still the same as the one in the plain ML decoder version. The difference is that, instead of 

decoding all codeword bits by processing the ML decoding during  N cycles, the proposed method stops intermediately in the third 

cycle. 

If in the first three cycles o, the evaluation of the XOR matrix for all {Bj} is “0,” the codeword is de- termined to be error-

free and forwarded directly to the output. If the {Bj} contain in any of the three cycles at least a “1,” the proposed method would 

continue the whole decoding process in order to eliminate the errors.A detailed schematic of the proposed design is shown.  

 

The figure shows the basic ML decoder with an N-tap shift register, an XOR array to calculate the orthogonal parity 

check sums and a majority gate for deciding if the current bit under decoding needs to be inverted. Those components are the 
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same as the ones for the plain ML decoder. The additional hardware to perform the error detection is illustrated in Fig. 7 as: i) the 

control unit which triggers a finish flag when no errors are detected after the third cycle and ii) the output tristate buffers. The 

output tristate buffers are always in high impedance unless the control unit sends the finish signal so that the current values of 

the shift register are forwarded to the output   . 

The control schematic is illustrated in Figure 8. 

Figure 8.  Schematic of the control unit. 

 
The control unit manages the detection process. It uses a counter that counts up to three, which distinguishes the first 

three iterations of the ML decoding. In these first three itera- tions, the control unit evaluates the {Bj} by combining them with 

the OR1 function. This value is fed into a three-stage shift register, which holds the results of the last three cycles. In the third 

cycle, the OR2 gate evaluates the content of the detection register. When the result is “0,” the FSM sends out the finish signal 

indicating that the processed word is error-free. In the other case, if the result is “1,” the ML decoding process runs until the end. 

This clearly provides a performance improvement respect to the traditional method. Most of the words would only take 

three cycles (five, if we consider the other two for input/output) and only those with errors (which should be a minority) would 

need to perform the whole decoding process. More information about performance details will be provided in the next sections. 

 
 

                          IV.  RESULTS 

 

The tabular column I shows the number of data bits and parity bits for different values of  ‘N’ according to difference-set 

codes. 

 
Table I:  DSCC LENGTHS 

 
 

 

       A.  Effectiveness: 

 

 

Table II shows the results for errors with two bit-flips. These results confirm that with only one decoding cycle, the 

detection method is covering more than 90% of the error patterns for all 

. The second cycle increases the percentage of detection and after the third one, 100% of the errors are detected 
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Table  II: 
EXHAUSTIVE SEARCH  RESULTS  FOR TWO BIT-FLIPS 

 
 

Table III: 
PERFORMANCE OF THE DIFFERENT  MODELS 

 
 

 

Table III shows the performance of three models of MLD in terms of cycles. And it also compares the proposed MLD 

with previous ones in performance. 

Table IV: 

SPEED-UP  OF THE PROPOSED  MLDD FOR ERROR-FREE  CODEWORDS 

 
 

Table IV shows the performance of two models of MLD in terms of cycles. And it also compares the proposed MLD with 

previous ones in performance. 

 

   B.Memory Read Access Delay: 

The memory read access delay of the plain MLD is directly dependent on the code size, i.e., a code with length 73 needs 

73 cycles, etc. Then, two extra cycles need to be added for I/O. On the other hand, the memory read access delay of the proposed 

MLDD is only dependent on the word error rate (WER). If there are more errors, then more words need to be fully decoded. 

 

The detection phase of the MLDD is code-length-independent and therefore has the same number of cycles for all N. A 

summary of the performance of the three different designs. 

 

The “I/O” column represents the number of cycles the design needs to forward the data to the registers and to read from 

those registers to the output. It has the same value for all the designs. The “detecting” column gives the actual number of cycles 

the design needs to detect an error in the codeword. In the case that there are no errors in the codeword, the designs would need, 

in total, the number of cycles given in the “no errors” column (which is the addition of the “I/O” and “detecting” columns). On the 

other hand, the “errors” column gives the total number of cycles needed by the design to correct the errors in the codeword. The 

three designs that have been compared are the plain ML decoder (MLD), the ML decoder with a syndrome calculator for error 

detection (SFD), and the proposed MLDD. As it can be seen, the plain MLD always needs N cycles in all cases. The SFD, however, 

is able to detect in just one single cycle (plus 2 of I/O) if the codeword is error free and forward it to the output. The performance 

of the proposed design is closer to that of the SFD rather than to the MLD. It just requires three cycles to detect any error 

(plus two of I/O).  

 

    C.Simulation results: 

 

Figure 1 shows the simulation results of the existing method MLD which requires ‘N’ cycles to decode ‘N’ bits. 

The figure will be as follows: 

 

 

 

 

 

Fig.ure 1:  Simulation of  MLD for 73 bits 
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Here, figure 2 shows the simulation results of the proposed method MLDD which requires ‘5’ cycles to decode ‘N’ bits 

and is independent of  code size ‘N’. 

 

 

Fig.ure 11.  Simulation of  MLDD  for 73 bits 

 

 
 

 

 

 

 

     D.  Area 

The previous subsection showed that the performance of the proposed design MLDD is much faster than the plain MLD 

version, but slightly lower than the design with syndrome calculator (SFD). 

As mentioned several times, this is compensated with a clear savings in area. To study this, the three designs have been im- 

plemented in VHDL and synthesized, for different values using a TSMC35 library. The obtained results are depicted, in number 

of equivalent gates. 

 
Table V: Synthesis  Results  of the three designs  for different  code lengths 

 

 
 

 

 

The conclusions of  Table V on the area results are given as follows: 

•  The MLD design requires little area compared with the other two designs. However, as seen before, the performance results 

are not very good. 

•  The SFD version, which had the best performance, needs more area than the MLD does, ranging from 25.40% to 

294.94% depending on  N. Notice that the increment of area grows quicker. 

• The MLDD version has a very similar performance to SFD, however it requires a much lower area overhead.  

 

These conclusions can be extrapolated to power. The over-head introduced by MLDD is very small, contrary to the 

SFD. 
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An important final comment is that the area overhead of the MLDD actually decreases with respect to the plain MLD 

version. For large values of N, both areas are practically the same. The reason for this is that the error detector in the MLDD has 

been designed to be independent of the size code 

.  The opposite situation occurs, with the SFD technique, which uses syndrome calculation to perform error detection: its 

complexity grows quickly when the code size increases. 

One of the problems to make the MLDD module independent has been the mapping of the intermediate delay line 

values to the output signals. The reason is that this module behaves in two different ways depending if the processed word is 

erroneous or correct. If it is correct, its output is driven after the third cycle, what means that the word has been shifted three 

positions in the line register. If it is wrong, the word has to be fully decoded, what implies being shifted positions. So, both 

scenarios end up with the output values at different positions of the shift register. Then some kind of multiplexing logic would 

be needed to reorder the bits before mapping them to the output. However, the area of this logic would grow with linearly. In 

order to avoid this, it has been decided to make three extra shift movements in the case of a wrong word, in order to align its 

bits with those of a correct word. After this, the output bits are coherent in all situations, not needing multiplexing logic. The 

penalty for this solution is three extra cycles to decode words with errors, which usually has a negligible impact on performance. 
 

. 

 
V.  CONCLUSION 

In this paper, a fault-detection mechanism, MLDD, has been presented based on ML decoding using the DSCCs. 

Exhaustive simulation test results show that the proposed technique is able to detect any pattern of up to five bit-flips in the first three 

cycles of the decoding process. This improves the performance of the design with respect to the traditional MLD approach. 

On the other hand, the MLDD error detector module has been 

designed in a way that is independent of the code size. This makes its area overhead quite reduced compared with other tra- ditional 

approaches such as the syndrome calculation (SFD). 

In  addition,  a  theoretical proof  of  the  proposed  MLDD scheme for the case of double errors has also been presented. 

The extension of this proof to the case of four errors would confirm the validity of the MLDD approach for a more general case, 

something that has only been done through simulation in the paper. This is, therefore, an interesting problem for future research. 

The application of the proposed technique to memo- ries that use scrubbing is also an interesting topic and was in fact the original 

motivation that led to the MLDD scheme. 
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Abstract- Bank managements are interested in determining the 

rate of liquidity based on a strategy for meeting this need. Lack 

of sufficient liquidity might impose heavy costs and even lead to 

bankruptcy. On the other hand, surplus liquidity will result in 

losing investment opportunities and reduction in productivity and 

profit ability of banks. In this research, efforts are taken to use 

the most affecting factors by investigation on important factors 

effective on the liquidity rate. The data used are chosen from 573 

real values of banking operations. The variables are NEII
1
, 

RTGS
2
 and clear transaction and the outcome of these variables 

is bank liquidity. In this research, two methods of ARIMA and 

multiple regressions are applied for predicting the future liquidity 

data and two mathematical models are introduced. The model 

introduced can predict liquidity rate based on two years data 

effectively. The results showed that the mean deviations between 

output of model and actual results are about 9% and 2.46% in 

first and second year respectively. This means the people 

preferred to use the internet in second year more than first year. 

 

Index Terms- Liquidity, Internet banking, Regression model, 

Prediction 

 

I. INTRODUCTION 

tudy on the liquidity of a bank is important because this 

parameter affect the performance of the bank. In fact, 

liquidity management is among the main duties of banks and one 

important factor for managing assets and debts in a bank. All 

bank activities depend on its potential in provision of required 

liquidity to manage its clients’ transactions. Therefore, efficient 

liquidity management needs the cash liquidity of bank to be 

continuously kept in its minimum possible rates by considering 

the performance and proper assurance. Therefore, one of the 

major responsibilities for asset managers is to control the banks’ 

liquidity. Most of the time, the banks encounter the unpredictable 

demand for cash amounts thus the sufficiency of banks’ liquidity 

shall be performed precisely. In order to evaluate the liquidity of 

a bank, the due date of assets and debts can be studied. The 

effective factors on the money circulation in a bank are the 

interbank transaction system, physical banking and the pure 

settlement result of the whole state which are daily added in this 

system. Therefore, these elements have vital importance for state 

banking system and the banks shall be able to provide the 

                                                 
1
 Network for Exchange of Interbank Information 

2
 Real Time Gross Settlement 

resources required for settlement at any circumstances. Auty [1] 

implied that a bank can provide its resources quickly in a suitable 

rational cost if taking advantage of an appropriate method. For 

this purpose, prediction of appropriate liquidity for banks would 

have great importance. Leilidoust [2] described the bank 

institutes all over the world play critical role in economic and 

commercial activities and the behavior of these institutes 

influences the total function of state economy.  The effective 

execution in a money policy, as an important factor, requires 

focusing on the payment systems by using planned transactions 

of money market. This can help to control the state financial and 

economic activity precisely. Besides, development of payment 

systems can affect the speed of monetary turnover and money 

demand. Therefore, in different countries the banks use special 

plans to attract their client with low cost. Although Faghih [3] 

described that the first type of bank asset is the cash which is 

considered as a non-returnable asset, in last few years internet 

banking was going to have a great roll in bank transaction in 

Iran. 

       Instant Gross Settlement System (RTGS) in Iran acts as a 

unique account for interbank transactions
3
 and is a main and 

inseparable parts of bank’s concentrated management system of 

cash. Thus, in this system, concentrated management of cash is 

very important. Also NEII
4
 is a comprehensive banking 

electronic network in Iran. NEII was created by the central bank 

of Islamic Republic of Iran in order to connect the banks’ 

payment networks to each other to perform electronic interbank 

transactions hub. Thus, determination of a proper model for 

estimation and prediction of the bank’s liquidity is critical in 

internet banking of Iran. According to this, the current research 

aims to predict the bank’s liquidity in Post Bank of Iran via a 

mathematical model.  

 

II. LITERATURE REVIEW 

       Cabrero et. al [4] has provided a model for liquidity 

management of the bills in daily circulation for central bank of 

Europe. Author introduced various seasonal modes for series of 

bills in daily circulation. The model was based on autoregressive 

integrated moving average (ARIMA) which is a statistical 

method. Cabero used a structural method of time series to 

                                                 
3
 - All interbank transactions can be defined in the four formats 

of A)Bank to bank, B) Bank to client, C)Client to bank and 

D)Client to client. 
4
 Network for Exchange of Interbank Information 

S  
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analyze the effectiveness of some factors on prediction of 

liquidity. Esterhuysen et. al [5] investigated the factors affected 

on the rate of liquidity of the banks in South Africa. The periods 

of this study were selected before and during the economic crisis 

in 2004 to 2009 by use of accessible data based on a statistics 

method. Rajaeyan et al. [6] introduced a mathematical model for 

control and optimization of the assets at bank by use of a 

stochastic method. They have tested their model using data taken 

from Bank of Industry and Mine of Iran. Souri and Vesal [7] 

have introduced the prevalent tools of liquidity management at 

traditional banks by applying modern methods of financial 

provision and liquidity management. They have investigated the 

tools of liquidity management in Melli Bank of Iran which uses 

the Islamic bank methods. In their study, the factor of liquidity 

shortage at Melli Bank based on the balance sheet of Central 

Bank of Iran was investigated. They studied the control 

mechanisms of banks regarding to liquidity management. They 

have studied the interest rate by applying data from Melli Bank 

and they introduced a model for liquidity management. 

Monteanu [8] using a regression method introduced a 

mathematical model to predict the bank liquidity in Romania. 

The empirical model proposed was based on Net Loans, Total 

Assets, Liquid Assets, Deposits and short term funding. 

This paper aims to determine a liquidity prediction model for 

better management system. For this purpose, the environmental 

elements effective on the banks’ liquidity were studied and by 

help of a confirmed statistics and data, based on a regression 

method, the final model is introduced. In fact, this paper 

proposed an accurate method for fitting and determining the 

economic model from the view of micro economy for liquidity 

management. Along this, two equations are determined by taking 

advantage of special tools and techniques of the econometrics. 

Each mathematical model belongs to one year to investigate the 

impact of internet banking in Post Bank of Iran. Here, two 

models of ARIMA and multiple regressions are applied for 

prediction of liquidity in Post Bank of Iran.  

 

III. RESULT AND DISCUSSION 

       Review of literature and the papers shows that in the issue of 

liquidity management different statistics methods were used by 

investigators in the past. Among these methods multi-variable 

regression model using econometric methods and tools for 

confirmation and analysis of statistics and accuracy of fitted 

model is a suitable and reliable method. The main variables 

affected the final results were investigated initially. Then the 

influences of each variable on others were studied too. Since this 

paper seeks a model in micro economy topics, application of 

economical tools especially econometric tools became a suitable 

method, thus in this study, a regression method is used.  

       Initial study shows that important parameters affecting on 

bank liquidity are bonds, interbank transactions, shares, cash, 

RTGS, NEII and Clear system. Nowadays in Post Bank of Iran, 

the last three parameters are more important than others. 

Therefore, the variables used are focused on RTGS, NEII and 

Clear system. The respective daily data from the accessible 

reports and documents in Post Bank were chosen from the 

beginning of 2011 by the end of 2012. These data belong to the 

24 month timeframe which are separated and studied in two one-

year periods. Figure NO .1 gives a general schema of the 

subjective model. 

 
Figure 1. Schematic diagram of subjective model 

 

       The mathematical model is focused on RTGS, NEII and 

Clear system because initial study shows that the majority of Post 

Bank transactions are consisted on them. Equation No.1 shows 

model used in this research.  

 

                (1) 

 

The parameters of this model are as follows: 

: RTGS 

: Network for Exchange of Interbank Information  

 : Clear System 

C: constant of each period  

 

: Liquidity balance pure for each day 

 

IV. IMPLEMENTATION AND ANALYSIS OF MODEL  

       The arrangement of data points of transactions in Post Bank 

from beginning of 2011 up to 2013 was used as input of time 

series. In this research, before estimating the model, similarity 

test is applied for all-time series. If the studied time series is not 

at uniform time intervals, due to an accuracy of regression, 

application of self-regression models is not acceptable. A 

variable time series can be used, in regression analysis, when the 

mean, variation and the coefficient of self-correlation are fixed 

during the time. Therefore, the regression analysis was used to 

study on estimating the relationships among variables of the time 

series. The analysis was focused on the moment test to 

investigate on the mean, variance and skew of the time series. 

The test helps to make sure that the variables are at uniform time 

intervals. Also, the unit root test is applied for testing the 

stability. One prevalent unit root detection method is Dickey-

Fuller test which is used in this research. In case the rate of 

statistic computed is lower than the critical rates, the hypothesis 

zero based on existence of self-correlation in residuals is 

accepted. In other words, in this condition it is accepted that the 

residuals have self-correlation and this means that the model is 

optimally self-explaining.  

       Software named Eviews ver. 4.1 was exploited to determine 

the mathematical model. The software uses two methods of 

ARIMA and multiple regressions to introduce the empirical 

models. The set of statistics and observations were studied using 

three independent variables and dependent parameter with 573 

observations. At the first step, the data were divided in two one-

year periods and for each of these timeframes two mathematical 

models were determined. In further paragraphs the above-
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mentioned items are analyzed. Figure No.2 shows a schematic 

diagram of three real variables in first year. Also this diagram 

shows the liquidity balance of the bank in each day separately.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure No. 2- Dependent variables and respective liquidity 

for two years. 

 

       Two multi-variable regressions are extracted for each of two 

timeframe sets, considering independent variables, and the 

liquidity balance of each day, denoted as  as dependent 

variable. Equation No.2 and Equation No. 3 show the 

mathematical models obtained for first and second years using 

Eviews software respectively.  

 

                    
(2) 

 

                 
(3) 

 

       The stability of equations was investigated for each year of 

timeframes separately. For this purpose, the coefficients of 

variables, T distribution and Durbin Watson
5
 of each equation is 

determined separately too. Coefficient of determination denoted 

as R-squared was estimated for each equation in order to test 

accuracy of the models. The coefficient of determination 

indicates how data points fit a line or curve well. Also in 

statistics, the Durbin–Watson statistic is a test which is used to 

detect the presence of autocorrelation in prediction errors 

(residuals). Durbin Watson by a given time lag shows the 

relationship between values separated from each other in a 

regression analysis. Therefore, this helps to investigate the 

changes of each variable in different timeframes of equations. 

Results show R-squares obtained are 0.63 and 0.99 for first and 

second year respectively. Also Durbin Watson results are 2.99 

and 2.15 for each year respectively. As mentioned above R-

squared determined for first and second year are 0.63 to 0.99 

respectively. To make sure about accuracy of R-squared, 

alternative approach of adjusted R-squared was determined by 

Eviews software. The results show that adjusted R-squared 

determined for first and second year are ? and ? respectively. 

Therefore, when extra explanatory variables are added to the 

model the data points fit the line predicted by equations 2 and 3. 

                                                 
 

Total data related to first year are 289 and for the second year are 

284 (totally 573 data). In order to investigate and confirm the 

equation models, 10 samples were chosen from 573 randomly. 

Five samples from first year and five samples from second year 

were selected randomly. The equations were used to predict 

randomly for each period and they were compared to their actual 

values. Also, the deviation of real and predicted ones was 

determined for each sample in percentage. The liquidity values 

for the new set of experiments were estimated using Equations 

No. 2 and 3 and results are shown in Table 1.  

 

Table No. 1- Comparison between real and predicted values 

of liquidity for samples 

 

Random  

Component 
First year Second year 

 
Actual 10,049,611,851 5,694,257,575 

Predicted 9,565,562,833 5,541,694,202 

 
Actual 2,288,605,723 3,987,885,988 

Predicted 1,910,709,529 4,176,681,222 

 
Actual 4,732,782,183 7,695,431,173 

Predicted 4,393,437,784 7,620,922,685 

 
Actual 19,089,640,584 9,057,028,079 

Predicted 18,255,910,739 9,051,339,156 

 
Actual 3,550,899,554 3,722,951,156, 

Predicted 3,986,283,492 3,920,034,279 

 

       The mean difference of average liquidity between the results 

obtained using the real values and those obtained using 

approximation model are 9 and 2.46 in percentage for first and 

second year respectively. (Table 2 shows the results in 

percentage.) The results showed that the proposed method can be 

used to predict the bank liquidity using different bank variables. 

A part of difference between the results obtained using the real 

values and the approximation model is suspected to be due to 

seasonal effects and instability of the demands of economic 

activities. Also, the remaining of difference is due to lack of 

using bonds, interbank transaction, shares and cash payments in 

the bank.  

       Although both of the equations determined can be used to 

predict the liquidity of the bank precisely equation 3 can predict 

the liquidity more accurate than equation 2. This is due to 

people’s tendency to the internet bank. Actually using the 

internet bank in Iran is not an old method and people who used to 

use the old banking method in first year observation, in second 

year used the internet banking more than first year. 

 

Table No. 2- Deviation between real and predicted values for 

samples in percentage 

 

Percentage 

Difference      

Average in 

year 

First Year 4.82 16.51 7.17 4.37 12.26 
 

Second Year 2.68 4.73 0.97 0.06 3.9 
 

       Also this point is critical that the coefficients related to X2, 

which is NEII, is increased by time pass in the next period 

Money (Rial) 

Time(day) 
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indicating the increase in influence of this variable on the 

liquidity of the bank. In fact, the rate of exploitation and use of 

people from this system is increased in the long term. We are 

observing the encouragement of people for using up-to-dated and 

electronic banks’ mechanized systems. Along this, by taking to 

account the first year data, the portion of NEII was less than 

Clear system proportionally, but in a growing process NEII was 

increased in second year compared to Clear system. This shows 

that in two years period the people preferred to transfer their 

money by internet banking which is a relatively new system. 

This could be because of its easy access, possibility of using 

anytime and anywhere, more secure and fast in transferring the 

money in electronic banking. 

 

V. CONCLUSION 

       This study aimed to investigate the impact of important 

variables on liquidity in Post Bank of Iran. Also, this study 

investigated on preference of Iranian people to use the internet 

banking in time pass. Therefore, two years of internet banking in 

a Post Bank of Iran was observed in two separated years. Some 

cases in different banks were studied and analyzed to investigate 

the effects of variables on the bank liquidity. The important 

variables affected the liquidity in the Iranian banks are RTGS, 

NEII and Clear system. A regression method, named ARIMA, 

was used to investigate the effect of important variables on the 

bank liquidity. Dickey–Fuller test was employed too. Two 

equations were obtained based on real data in year 2011 and 

2012 respectively. By Eviews software, the stability test for used 

data estimated using two different indicators named R-squared 

and Durbin Watson. R-squared determined are 0.63 and 0.99 for 

first and second year respectively. Also, the results for Durbin 

Watson are 2.99 and 2.15 for first and second year respectively. 

The mean deviations between real and estimated values of 

liquidity based on equations developed are 9.02% and 2.46% in 

first and second year relatively. Thus, based on a regression 

method, it is concluded that the banks’ liquidity is mainly 

influenced by RTGS, NEII and Clear transactions. Also, the 

results show that the people were encouraged to use the internet 

banking in second year more than first year. 
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Abstract- Resistance Spot Welding (RSW) is a process that is 

widely used in the automotive industries. The parameters that are 

used to develop a spot weld are the welding current, weld time 

and electrode force. Electrode force was not used as a control 

parameter due to the use of pneumatic system to actuate the 

welding electrode. The pneumatic system does not allow the 

development of closed loop control system; therefore electrode 

force was not used to control the growth of the spot weld nugget. 

This reported work looks into the ability to control electrode 

force dynamically during welding by using servomechanism. 

Force profiles were introduced in this work and the electrode 

force during welding was controlled to follow these force 

profiles. Based on the findings, the developed controller was able 

to control the electrode force during welding to follow the given 

force profiles. Decreasing the electrode force during welding 

facilitates the initiation of spot weld growth earlier in the weld 

cycle which in turn produces bigger weld diameter and stronger 

weld strength. The opposite was noticed when electrode force 

was increased during the weld cycle. Furthermore decreasing the 

electrode fore during welding produced a button pull-out failure 

and increasing the force produced an interfacial weld failure. 

 

Index Terms- Electrode force, Dynamic resistance, Weld 

diameter, Weld strength, Failure mode  

 

I. INTRODUCTION 

esistance spot welding (RSW) is a process used to join sheet 

metal parts by means of a series of spot welds. This process 

is extensively used in mass production of automotive, metal 

furniture and appliances. Automotive manufacturing uses about 

4000 – 6000 spot welds for an automotive body which is known 

as body-in-white (BIW). As a large number of spot welds are 

required for an automotive body to bear the various types of 

loadings that the automotive will be subjected to, the 

manufacturing cost for the spot welding process has increased 

tremendously. In addition, issues related to quality of spot welds 

are still being faced by the industries. Spot weld quality can be 

categorized in terms of the weld strength and weld nugget 

diameter. Stringent quality control will not only improve the 

quality of each spot weld but will also reduce the amount of spot 

welds required for an automotive hence reducing the cost 

significantly. The three main parameters that govern spot weld 

quality are current, time and force. Proper control of these 

parameters will generate the required heat for melting the metal 

and development of spot weld nugget. Increase in spot weld 

nugget diameter has been shown to increase spot weld strength 

[1]. Increase in the welding current was found to increase the 

weld nugget diameter, which in turn increases the weld strength 

until expulsion occurs [2]. Similarly increase in weld time also 

increases weld nugget diameter and weld strength until 

occurrence of expulsion [3]. Expulsion is a phenomenon that 

occurs when molten metal is expelled from the weld zone during 

welding, due to force caused by weld nugget expansion (growth) 

exceeds the supplied electrode force. On the other hand, decrease 

in electrode force will increase the weld nugget diameter and the 

weld strength until expulsion occurs [4]. For decades current and 

time have been the vital control parameters in the industry due to 

the availability of  electronic controllers which allow the 

development of closed loop control system. Electrode force was 

not a control parameter because of the use of the pneumatic 

system to supply force during welding. Pneumatic system, being 

a mechanical system, does not allow the development of a closed 

loop control system; therefore force could not be monitored or 

controlled during spot welding [5]. The objective of this work is 

to control the electrode force using a servo-based system and to 

study the effect of controlling electrode force at a predetermined 

pattern to the weld growth, weld strength and weld failure 

mechanism. 

 

Importance of Electrode Force 

        Electrode force plays a huge role in the heat generation 

during the spot welding process according to equation,  

                 

   Q = I
2
 x R x t; 

 

        where Q = heat generated (kJ), I = welding current (kA), R 

  resistance (Ω) and t   weld time (cycles – 1 cycles = 20 ms for 

a 50 Hz spot welding machine). The electrode force affects the 

heat generation by controlling the resistance during the welding 

process. During the squeeze cycle, the electrode force which is 

used to bring the metal sheets into contact influences the contact 

resistance between the sheets or also known as faying surfaces. 

The contact resistance stems from the presence of roughness on 

the contact surfaces or an additional layer between contact 

surfaces. Contact resistance can be increased by reducing 

electrode force which will reduce the contact area at the faying 

surfaces and increase the current density [6]. This will produce 

higher heat generation and increases the rate of melting of 

material during spot welding for a given welding current and 

weld time [7]. During the weld cycle, electrode force influences 

the dynamic resistance, which produces the Joule heating 

required for spot weld growth. The dynamic resistance during         

R 
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RSW is a result of the sum of the bulk resistance, constriction 

resistance and film resistance and dominance of each resistance 

may change during the welding sequence [8]. The dynamic 

resistance during welding was reported to correlate well to the 

weld nugget growth as shown in Figure 1 [9]. The β-peak 

indicates the start of weld nugget growth. Dynamic resistance 

was found to decrease with an increase in electrode force during 

welding [10]. The delay in formation of the β-peak at higher 

electrode force also indicates a delay in the initiation of weld 

nugget growth due to the reduction in Joule heating. This shows 

that the ability to control the electrode force during the weld 

cycle would be able to control the spot weld growth and also 

further improves the strength of the spot weld. 

 

 

 
 

 

I. EXPERIMENTAL 

A.  Instrumentation 

        A pedestal type welding machine (WIM-75 kVA) with 

pneumatic based electrode actuation system was retrofitted in 

this work, into a servo-based electrode actuation system. Instead 

of the pneumatic piston, which was used to bring the electrode 

upwards and downwards, a ball screw was used to convert the 

rotary motion of the servomotor to a linear motion so that the 

electrode can be actuated upwards and downwards. A 

piezoelectric force-strain sensor was fitted to the lower arm of 

the machine to measure the applied electrode force based on the 

strain at the lower arm. This is due to the infeasibility of 

measuring the electrode force directly from the electrode tip 

during the welding process. This sensor was used to produce a 

feedback signal of the electrode force in order to develop a 

closed loop control system.  The electrodes used in this work are 

RWMA Class II CuCr alloy electrodes with tips of 6 mm in 

diameter. Test samples for metallographic study and tensile tests 

were prepared from mild steel plates (BS1449) with dimensions 

of 100 mm x 30 mm and thickness of 2 mm. 

 

B. Force Control System 

       A proportional-integral-derivative (PID) controller was 

developed to control the electrode force during weld cycle based 

on force profiles. The force profiles are function of time, P(t). 

Each force profile consists of a series of force values for each 

half cycle (10 ms), P(ti) throughout the entire weld time. Details 

on the force profiles will be discussed in the subsequent section. 

Feedback signal from the force-strain sensor for every half cycle, 

P(ti)’ will be compared with the respective P(ti) value from the 

force profile to generate an error signal, e(ti). The error signal 

will be sent to the PID controller which in turn, sends a low 

energy signal in the range of ±10 V to the motor amplifier. The 

motor amplifier will then produce the required current to drive 

the servo motor. The torque of the servo motor will be converted 

to a force by the mechanical components (ball screw and 

gearbox) and sent to the electrode to change the electrode force 

accordingly, as shown in Figure 2.  

C. Force Profiles 

The welding current and weld time were selected as 10 kA and 

40 cycles (800 ms) respectively. Figure 3 shows the force 

profiles that were used in this work.  The force profiles were 

chosen based on certain characteristics and it was intended to 

evaluate how these different force profiles affect the spot weld 

properties. The weld properties in this work refer to weld 

diameter, weld strength and mode of failure of weld. Force 

profile A is a force profile which has a higher electrode force 

(2.5 kN) at the start of the weld cycle but decreases to a lower 

electrode force (1.5 kN) during the weld cycle and maintains the 

force till the end of the weld cycle. Force profile B refers to a 

constant electrode force of 2.5 kN throughout the whole weld 

cycle. Force profile C refers to a force profile which has a lower 

electrode force (2.5 kN) at the start of the weld cycle but 

increases to a higher electrode force (3.5 kN) during the weld 

cycle and maintains the force till the end of the weld cycle. In 

force profiles A and C, at 100 ms, force starts to ramp down and 

ramp up respectively at a rate of 1 kN/100ms. 

 

 

 

Figure 1: Dynamic resistance during spot welding [9] 
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Figure 2: Force control diagram  

 

 
 

Figure 3: Force profiles during welding 

 

II. RESULTS AND DISCUSSIONS 

A. Evaluation of Force Control during Welding 

        Figure 4 shows the force control during weld cycle for each 

force profiles within a preset tolerance band. A tolerance band of 

± 0.2 kN was given to each force profile to take into account the 

noise that will be generated during the weld cycle. The source of 

the noise would be from the machine transformer as well as the 

servo motor amplifier and will interfere with the piezoelectric 

signal. A low pass filter has been added to suppress the effect of 

the noise.  Four repetitions were carried out for each force profile 

to evaluate the repeatability of force control system as well as to 

evaluate the performance of the control system. 
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Figure 4: Electrode force control during welding 

         

        In Figure 4, it is apparent that the developed PID controller 

was able to control the electrode forces during weld cycle to 

follow the force profiles within the set tolerance band. 

 

B. Dynamic Resistance Curves 

        In order to analyse the effect of the force profiles on heat 

generation during welding and weld nugget growth, the dynamic 

resistance curve for each force profile was generated. The 

dynamic resistance was calculated from the secondary welding 

current and secondary voltage across electrodes. The welding 

current waveform was measured using a toroidal coil that gives a 

voltage signal proportional to the induced current waveform at 

the lower arm of the spot welder. Two leads that are connected to 

both the electrodes will measure the voltage waveform across 

these electrodes. The dynamic resistance during the process was 

calculated based on the maximum current value from the current 

waveform for each half cycle (10 ms) and it’s respective voltage 

value (instantaneous value) from the voltage waveform. Using 

instantaneous values were found to eliminate the inductive noise 

resulting in pure resistance values [11].   

          The force profiles show significant differences between 

dynamic resistance curves as shown in Figure 5. The starting 

resistances for the dynamic resistance curves A, B and C are 

close to each other as their corresponding force profiles have a 

same starting electrode force of 2.5 kN. However, after 100 ms 

(vertical line), as electrode forces in the force profiles change 

except for force profile B, distinct variations were noticed for the 

three resistance curves. 

 

 

 
Figure 5: Dynamic resistance curves for the force profiles 

              
         Dynamic resistance A shows a β-peak occurring earlier 

compared to dynamic resistance B. As mentioned by Dickinson 

[9], the β-peak indicates the start of a weld nugget growth. As 

force decreases to 1.5 kN in force profile A, it led to an increase 

in resistance which in turn increases heat generation. The melting 

of metal due to increased Joule heating, initiated a weld nugget 

growth earlier compared to force profile B, which maintains a 

constant force. The lower electrode force in force profile A also 

allowed weld nugget to expand freely and to be fully developed 

before the end of the weld time. Meanwhile, dynamic resistance 

C showed the lowest resistance values as the corresponding force 

profile increased to a higher force of 3.5 kN, which reduced the 

resistance and in turn the heat required for weld development. As 

the increase in force suppressed weld nugget growth, no obvious 

β-peak was noticed for dynamic resistance C. Similar 

observations were reported in work by Nachimani [12] and 

Huang [13]. 

C. Weld diameter and strength for different force profiles 

         Table 1 shows the achieved weld diameter for each force 

profile. Metallographic samples were produced using standard 

metallographic procedure. Optical microscopy was used to 

examine the fusion zones (FZ) in these samples which have 

coarse macrostructures due to melting and solidification [14]. 

The weld nugget diameter is represented the width of the FZ. 

Four metallographic samples were made for each force profile. 

Figure 6 shows example of a macrostructures which was used to 

measure weld diameter.  

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 8, August 2014      149 

ISSN 2250-3153  

www.ijsrp.org 

 

 

 

 

 

         Table 1 also shows the achieved weld strengths for the 

three different force profiles. The weld strengths were recorded 

based on tensile tests that were carried out using Lloyd tensile 

testing machine with a crosshead speed of 10 mm/min. The 

averages for all results were based on 4 repetitions.  

 

 

 

 

 

Table 1: Weld diameters, strengths and failure for different force profiles 

 

 

 

        Force profile A (2.5 kN – 1.5 kN) have produced the biggest 

weld diameter (5.7 mm) and highest weld strength (10.83 kN) 

compared to the rest of the force profiles. Comparing force 

profile A and B, which is a constant force profile of 2.5 kN, 

ramping down the electrode force during the weld cycle for force 

profile A at 100 ms at the rate of 1 kN/100ms has facilitated the 

development of spot weld nugget due to a lower electrode force 

and higher dynamic resistance, as shown by dynamic resistance 

curve A in Figure 5. Therefore, Profile A achieved a greater weld 

diameter and higher weld strength compared to Profile B. Work 

by Iyota [15], which carried out simulations to determine the 

weld diameters achieved with constant electrode force and 

electrode force reduced during welding, supports the mentioned 

observation. However with the use of force profile A, slight 

expulsion was noticed during the weld cycle mainly due to the 

reduction in electrode force in the mid of the weld cycle. 

Fortunately the expulsion did not affect the weld strength. 

Meanwhile, Profile C (2.5 kN – 3.5 kN) produced the lowest 

weld strength (6.57 kN) as the electrode force was ramped up to 

the highest force compared to any of the other force profiles, 

therefore producing the lowest dynamic resistance as shown by 

the dynamic resistance curve C (Figure 5) and produced the 

highest restriction to spot weld initiation and  growth.  

        Two types of weld failure were also observed in this work. 

Force profiles A and B produced button pullout failures while 

force profile C produced interfacial failure as shown in Figure 7. 

With reference to findings by Pouranvari and Ranjbarnoode [16], 

the weld diameter produced by force profile C was below a 

critical FZ size. 

         Therefore the shear stress was greater than the tensile 

stress, hence created a failure at the interface of the metal sheets. 

Meanwhile the weld diameters of force profiles A and B were 

above the critical FZ size, leading to pull-out failures. This work 

however did not determine the critical FZ size. 

 

 
 

Figure 7: Weld failures produced by the force profiles 

     

III. CONCLUSIONS          

        The reported work has introduced electrode force as a 

control parameter. The electrode force during welding can be 

controlled with the use of servomechanism. The evaluation of the 

electrode force control during weld cycle showed that the control 

system was able to follow the given force profiles within the pre-

set tolerance band. Controlling the electrode force using different 

force profiles also showed differences in dynamic resistance 

curves and affected weld nugget growth. Decrease in electrode 

force during welding was found to increase resistance which in 

turn increased Joule heating and facilitated weld nugget growth. 

On the other hand, increase in electrode force during welding, 

decreased resistance and therefore caused lower Joule heating 

and impeded weld nugget growth. This work also observed 

variation in weld failure mode for the different force profiles 

Reducing the electrode force or maintaining the electrode 

constant caused welds to fail in the button pull-out mode while 

Force 

profile 

Average weld 

diameter(mm) 

Std.dev 99% confidence 

interval 

Average weld 

strength (kN) 

Std. dev 95% confidence 

interval 

Weld failure 

A 5.7 0.304 5.31 μ 6.01 10.83 0.212 10.40<µ<11.28 Button pullout 

B 4.6 0.251 4.27 μ 4.85 9.98 0.255 9.46<µ<10.21 Button pullout 

C 3.8 0.238 3.50 μ 4.06 6.57 0.357 5.84<µ<7.31 Interfacial  

Figure 6: Examples of macrostructure 

used to measure weld diameter 
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increasing electrode force during welding led to interfacial 

failure of welds. 
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Abstract- This paper presents a systematic approach to designing 

negative-resistance and Colpitts oscillators using p-HEMT 

transistor. Various models such as, common source and common 

gate configuration in negative-resistance oscillators, common 

source series feedback in Colpitts oscillator is selected to analyze 

the output power and stability presented by the p-HEMT 

transistor. These oscillators are designed at 2.45 GHz frequency 

for which we find application in Bluetooth and Wi-Fi. In this 

paper, these designs are studied and tested, with their results 

analyzed below.  Further, study proved that the Colpitts oscillator 

designed gave more output power and stability than the negative-

resistance oscillators. 

 

Index Terms- Negative resistance, stability, output power. 

 

I. INTRODUCTION 

F and microwave oscillator is the significant component in 

modern wireless communication and radar systems. It serves 

as the signal source in a simple transmitter. In more complicated 

transmitters like super heterodyne, the local oscillators are used 

to generate carrier signal. In this case, the oscillator signal is 

modulated by the low-frequency information signal to be 

transmitted [1]. In super regenerative receivers, super 

regenerative oscillators are used to improve the operating range 

and receiver sensitivity [2]. Oscillators are not only used in 

communication systems, but are also employed in radars, 

sensors, navigation, surveillance, RF identification and medical. 

Hence, it is crucial to have oscillators with good output power, 

high dc-to-RF efficiency, low noise, good stability, and good 

frequency tunability etc, because of their ever increasing demand 

[1]. 

        Negative-resistance oscillators are generally preferred at 

microwave frequencies since various functions other than that of 

fixed frequency oscillations can be performed [3]. At lower 

microwave frequencies (MHz), lumped-element oscillator 

configurations like Colpitts, Hartley, and Clapp oscillators are 

commonly used. At higher frequencies (GHz), negative-

resistance design procedure is used as, some or all the feedback 

for oscillation is provided by parasitic capacitances of the 

packaged transistors and also all the design information is 

provided by the S-parameter of the active device [4].  

 

II. CONCEPT OF NEGATIVE-RESISTANCE OSCILLATOR 

        To design oscillator using negative-resistance concept, first 

oscillator topology is selected that provides the required output 

power. Second, transistor in this configuration and at desired 

oscillation frequency must be unstable. Third, terminating and 

load network must be designed to provide the proper resonance 

condition [5].  

        Figure 1 shows the concept of two-port negative resistance 

oscillator design. The transistor is characterized by S-parameters; 

load impedance is denoted by ZL, terminating impedance by ZT, 

and transistor’s output impedance by Zout. In this design, output 

port is selected as terminating port, which makes |Γin|> 1, this is 

the required condition to start the oscillation. Input port is used to 

terminate the load network, which determines the oscillation 

frequency. The S-parameters of a transistor is given by [5]       

                        

                               (1) 

and the stability factor (K) of the transistor is defined as 

 

 
  

        Following conditions has to be satisfied, for oscillations to 

occur at a frequency f0: 

 

 
 

(4) 

 

        When the power supply voltages (Vds, Vgs) of the pHEMT is 

switched on, the oscillations starts to assemble from the noise 

level. Depending on the voltage, current, and power; the output 

amplitude continues to grow until it is limited by saturation level 

of the transistor. As a result, the circuit can be examined using 

small-signal techniques. As said earlier negative resistance Rin is 

a function of voltage and it decreases as the oscillation power is 

increased. Oscillation will die when this resistance becomes 

lower than load resistance. Thus, while designing, the magnitude 

of the negative resistance must be made large than the load at 

voltage V=0 [1]. 

 

        The conditions for oscillation can also be expressed as [1] 

 

K<1, 

ΓinΓT > 1, 

                                        ΓoutΓL> 1.                                 (5) 

 

        The advantage of this design procedure is that it develops 

the oscillations at both the ports. 

 

 

R 
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Figure 1: Two-port negative resistance oscillator design [6] 

 

        For designing oscillators, high degree of instability is 

required in the circuit. Further to improve the instability of the 

transistor, capacitor or inductor is added in the feedback network 

[5]. Design procedure below shows the steps to design both 

common source and common gate configurations at frequency of 

2.45 GHz in ADS. 

 

III. DESIGN STEPS FOR NEGATIVE RESISTANCE OSCILLATOR 

        FPD200P70, high frequency packaged pHEMT from 

RFMD has been selected to propose an oscillator. Oscillators are 

designed using ADS software.  

 

2.45 GHz common source oscillator 

        Step1: Transistor is to be potentially unstable at the 

frequency of oscillation. This is shown in figure 2. At 2.45GHz, 

the stability factor is 0.279 (k<1), which makes the transistor 

unstable. 

 
Figure 2: Data plot of “stabfact1” palette 

 

        Step 2: Terminating network is designed by choosing ZT in 

the unstable region of the source stability circle. Figure 3 shows 

the plot of source stability circle in ADS. 50 ohm load impedance 

is terminated at ), using an open circuit stub 

and is connected to the output port of the transistor, to make  

>1. This condition starts the oscillations in the circuit.  

 

 
Figure 3: Plot of source stability circle 

 

        Step 3: Load network is chosen according to the oscillation 

conditions as below: 

 

                     (6) 

              (7) 

 

        This is matched to the 50 ohm load using an open circuit 

stub and is connected to the input port of the transistor. The 

oscillations occur simultaneously at both ports and figure 4 

shows the circuit design for 2.45GHz common source oscillator 

configuration. 
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Figure 4: Circuit design for 2.45GHz common source oscillator 

 

IV. SIMULATION RESULTS 

        To see whether the device is oscillating or not, transient 

analysis is performed on the circuit.  Figure 5 shows the transient 

response of common source oscillator. To examine the output 

power of the device, FFT of the complete wave is to be calulated. 

This is done using the equation dbm(fs(Vout)). Figure 6 shows 

the plot of this equation. 

 
Figure 5: Transient response of 2.45 GHz common source 

oscillator 

 
Figure 6: Output power of 2.45 GHz common source 

oscillator 

 

A. 2.45 GHz common gate oscillator 

        In common gate configuration, input is given to the source 

and output is taken from the drain, and gate is common 

(grounded) to both the terminals. In this design inductor is added 

at the gate side. This provides positive feedback which in turn 

enhances the instability of the transistor. Same design procedure 

is followed as common-source oscillator configuration. First, the 

terminating network is chosen to make >1. Second, load 

network is designed based on the equations 6 and 7. Figure 7 

shows the complete circuit design of 2.45 GHz common gate 

oscillator configuration. 
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Figure 7: Circuit design for 2.45GHz common gate oscillator 

 

Simulation result: 

        Figure 8 and 9 shows the transient response and output 

power of the common gate oscillator. 

 
 

Figure 8: Transient response of 2.45 GHz common source 

oscillator 

 
Figure 9: Output power of 2.45 GHz common source 

oscillator 

 

V. CONCEPT OF COLPITTS OSCILLATOR 

        Colpitts oscillator consists of two parts: active circuit and 

the resonator. For this paper, common source series feedback 

Colpitts oscillator is designed. This design is chosen for studying 

because it offers trade-off between high gain and low phase noise 

than compared to the parallel feedback configuration.  In this 

design, active circuit is designed as the reflection amplifier and 

the resonator using LC circuit.  In the circuit, capacitors C1 and 

C2 form the potential divider for providing the feedback voltage. 

The voltage built across the capacitor C2 acts as a regenerative 

feedback which is required for sustained oscillations [6] and the 
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resonator inductor decides the frequency at which the circuit 

oscillates. Transistor gives a feedback of 180
0 

and tank circuit 

gives another 180
0 

phase shift, which is an essential condition for 

developing oscillations.  

 

VI. DESIGN STEPS FOR COLPITTS OSCILLATOR 

        First the reflection amplifier of the Colpitts oscillator is 

designed using the capacitive feedback network as shown in the 

figure 10 [7]. The amount of feedback is determined by the ratio 

of capacitors C1 and C2. In the design shown in the figure 10, the 

p-HEMT device must exhibit an absolute value of open circuit 

voltage gain greater than or equal to the ratio C2/C1 in order to 

obtain the sustained un-damped oscillation. This condition makes 

sure that the attenuation created by the feedback network is 

compensated by the gain of the reflection transistor [8]. Here the 

value of capacitor chosen is 1pF each. The frequency of 

oscillation is given by the resonant frequency of the LC tank 

circuit: 

 
 

 
 

        By modifying this equation the value of inductor for tank 

circuit is calculated. The modified equation is 

 
 

 

 
 

Figure 10: Circuit showing reflection amplifier as part of the Colpitts oscillator 

 

Simulation result: 

        Harmonic analysis has been carried out rather than transient 

analysis to see the oscillation frequency and output power as 

transient analysis cannot accurately solve the high-frequency 

circuits. Figure 11 shows the harmonic analysis of Colpitts 

oscillator and plot of output power is shown in figure 12. 
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Figure 11: Steady-state response of 2.45 GHz colpitts 

oscillator 

 

 
Figure 12: Plot of output power 

 

VII. MEASURED RESULTS AND CONCLUSION 

        Figure 13 shows the set-up to measure the oscillator circuit. 

The measurement set-up includes power supply, spectrum 

analyzer, and 50 ohm broadband load.  

 

 
 

Figure 13: Measurement set-up to measure oscillators 

 

        Figure 14 and 15 show the measured result of the common 

source and common gate oscillator respectively. While 

measuring the common source oscillator, the oscillations was not 

stable; it was wobbling around. It happened because there was no 

feedback element present in the circuit to fix the oscillation at 

certain frequency. In common gate circuit, oscillations was fixed 

at one frequency as there was a feedback inductor present at the 

gate. In both circuit measurements it was noted that there was a 

huge shift in the frequency of operation; 2.35 GHz shift in case 

of common source and 4.012 GHz shift in case of common gate. 

It occurred due to the bypass capacitors present in the biasing 

network. As capacitors used are not ideal, they didn’t present 

short circuit to the microwave signals. Thus, capacitor value had 

to be increased to present zero impedance to the RF signal.  

 

 
Figure 14: Measured result of 2.45 GHZ CS oscillator 
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Figure 15: Measured result of 2.45 GHZ CG oscillator 

 

        Measured result in figure 16 shows the final oscillation 

frequency at 1.91 GHz with 19.24 dbm output power. A shift of 

500 MHz is observed because the footprint of the components 

was different from the actual component size and due to the 

addition of parasitic capacitance by soldering. The output power 

obtained in this circuit design is high than in negative resistance 

oscillator. This is because; the p-HEMT transistor is used as a 

reflection amplifier where the entire gain of the transistor is used 

to compensate the loss of the resonant circuit. Since the 

frequency is dictated by the resonant component of the circuit, 

fixed frequency oscillation is obtained.  

 

 
 

Figure 16: Measurement result of 2.45 GHz Colpitts oscillator 
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    Abstract- Clustering technique is the basic technique used in 

the wireless sensor network to enhance the lifetime of a sensor 

network by mitigating energy consumption and provide 

efficiency, scalability, and security. Formerly sensor nodes are 

considered to be homogeneous in which each node has the same 

processing capacity, energy and functionality, but to prolong 

network lifetime researches has been evolved to infuse 

heterogeneity in wireless sensor network such as to provide 

different energy level to some nodes. In this paper, we present a 

survey on basic clustering techniques for Heterogeneous wireless 

sensor networks. 

 

    Index Terms- Wireless Sensor Network (WSN), Clustering, 

Heterogeneous, Cluster Head (CH), Sensor Node (SN). 

 

I. INTRODUCTION 

 

Wireless sensor network is a collection of tiny, resource 

constrained sensors interconnected with each other to gather data 

about physical or environmental objects [1]. Data gathered by 

sensors is propagated towards a gateway (base station) that 

connects the network with wired or other type of networks where 

data can be analyzed to generate the results [1] [2]. In the small 

sensor networks, nodes are directly connected to base station, 

that is, single hop communication between nodes and the base 

station may be feasible. In the case of large WSN which cover a 

large geographical area, direct coverage between all the nodes 

and the base station is not possible. In such large network 

multihop communication takes place. For communication, SNs 

produce and disseminates information and works as relays. The 

process of sending a data from source node to its ultimate 

destination through one or more forwarding node is called 

routing. It is the main responsibility of the network layer is to 

send data from one node to another in WSN.  

Due to limited resource constrained like limited computation 

power, energy, storage, bandwidth and dynamic changes in 

topology, WSN is unable to provide efficiency in transmission, 

and network lifetime. These days, clustering techniques is 

extensively applied as one of the solutions to confront with this 

limitation. In this paper, we primarily focus on Clustering 

protocols for WSNs. 

Clustering technique is the basic technique used in the wireless 

sensor network to enhance the lifetime of a sensor network by 

mitigating energy consumption [3] and provide efficiency, 

scalability, security. Clustering is a process of dividing WSN into 

small networks of tiny sensor nodes. These small networks 

known as clusters and each cluster is under the administration of 

special sensor node often referred to as a  Cluster Head(CH). In 

each cluster, CH may be elected by the sensor nodes or pre-

defined by the network administrator. The Cluster contains two 

kind of nodes one is CH and other one is Sensor Node (SN). SNs 

are low energy nodes as compared to CHs, higher energy nodes 

(CH) perform the all kinds of processing and routing of 

information [4] while low energy SNs can be used to perform 

only sensing task. The CH can prolong the battery life of the 

individual sensors and the network lifetime as well by 

implementing optimized management strategies [4][5]. Various 

clustering [7] [8] techniques have been particularly designed for 

WSNs for scalable and efficient   communication. The concept of 

cluster based routing is also utilized to perform energy-efficient 

routing in WSNs.  

VIII.  

II. CLUSTERING ATTRIBUTES 

 

In this section we present the set of attributes that can be used to 

classify and segregate the clustering algorithm of HWSNs. 

According to the attributes described in [9], we also present here 

some attributes which are described below: 

 

(A) Cluster Competency:  

We can define two types of cluster attributes to separate the 

clustering algorithms.  

 

 Intra-cluster Topology: Many clustering Techniques are 

based on single-hop communication between a sensor 

and its designated CH, but sometimes multi-hop 

Communication is required.   

 CH to BS link: BS can communicate only to CHs. CHs 

send the aggregated information to the BS directly or 

indirectly with the help of other CH nodes. It means, 

there exists a direct link or a multi-hop link. 

 
(B) Cluster-Head Competency: 

We can differentiate the clustering algorithms according to the 

attributes of CH node.  

 

 Mobility: Generally CHs are stationary nodes, but in 

some cases it can be mobile to reposition themselves to 

improve coverage and network performance.  

 Kind of nodes: some sensor nodes consist of more 

processing power, computational capability, and energy. 

These kinds of nodes are generally elected as CHs. 
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 Task: major task of CH is to aggregate and infuse the 

collected information and send it towards the base-

station.   

 

(C) Selection of CH: 

 

 Initial Energy: CH selection mechanism starts with the 

initial energy of the nodes. Every algorithm considers 

initial energy.  

 Residual Energy: After some processing in WSN, CH 

election should be based on the remaining energy of 

sensor nodes.    

 Average Energy of the Network: The average energy is 

used as the reference energy for each node. It is the 

ideal energy that each node should own in the current 

round to keep the network alive. 

 

III. CLUSTERING ALGORITHMS FOR HWSNS 

 

Clustering is an efficient mechanism to prolong the WSN 

lifetime by reducing the energy consumption and improves 

stability. In HWSNs, clustering algorithm should be energy 

efficient. We present the clustering algorithms in this paper based 

on energy efficiency and stability. 

 

(A) Stability-based protocols for clustering in HWSNs. 

Stability-based clustering protocols enhance the stability period 

of WSNs. Stability period is defined as the time interval before 

the death of the first node. The protocols come in this category 

are discussed below: 

 

(i) Stable Election Protocol: 

Smaragdakis G. et al. [9] Illustrate the effect of heterogeneity on 

WSNs and also describe the instability of some protocols, in the 

presence of heterogeneity, once some nodes die. Author 

describes some issues that occur due to heterogeneity of nodes. 

Stable election protocol is energy aware and does not require the 

sharing of energy information, but is based on assigning 

weighted probabilities of each node to be elected as cluster head 

according to their respective energy. SEP [9] consist of two kinds 

of nodes, normal and advanced nodes. It is based on weighted 

election probabilities of each node to become cluster head 

according to the remaining energy in each node. This prolongs 

the stability period, i.e. the time interval before the death of the 

first node.  

 

(ii) Novel Stable Selection and Reliable Transmission 

Protocol for Clustered HWSN: 

In this paper [10] author proposes a model for HWSN that 

describes the energy and computational heterogeneity. Author 

also presents an Energy Dissipation Forecast and Clustering 

Management (EDFCM) protocol for HWSN.  This algorithm will 

give the prolonged stability period for network and works round 

by round to balance the energy consumption. In this model, the 

author proposes three types of nodes that is type_0, type_1 and 

some management nodes. During the cluster formation, the role 

of management node is to manage both types of node, While the 

type_1 and type_2 nodes are responsible for sensing tasks and 

other functions in terms of energy and software.  

 

(iii) Base Station Initiated Dynamic Routing Protocol:  

In [11] authors applied a new routing protocol to prolong the 

network lifetime used the concept of clustering and nodes 

heterogeneity. During the cluster head election process, nodes 

which have largest energy level, computation power and 

processing capabilities will be elected as CHs.  CHs function is 

to aggregate all the information and send it to the base station. 

Author considers separate inter-cluster and intra-cluster 

communication to avoid collision and deployment of sensors are 

uniform. . In this algorithm, how far a CH is from the base 

station, is defined as the level. Low level means that CH is near 

to the BS and if the level is high, it means CH is away from BS 

accordingly. Data flow will be always from higher level to lower 

level.  

 

(iv) Routing Protocol for Balancing Energy Consumption in 

HWSN:   

In [12] author proposed a residual energy and energy 

consumption rate (REECR) protocol, but in terms of balancing 

the energy REECR was not perfect. To overcome this deficiency, 

they proposed a zone based REECR protocol named as 

ZREECR.  Balancing the energy is a typical task and it causes 

instability. To overcome this issue authors proposes [13] 

ZREECR. This protocol divides the network into fixed-size 

zones, depending upon distance and orientation from the base 

station. 

 

(B) Energy-Efficient Clustering Protocol for HWSNs. 

The concept of cluster based routing is also utilized to perform 

energy-efficient routing in WSNs. Efficient organization of 

sensor nodes into clusters is useful in reducing energy 

consumption in WSNs. 

 

(i) (i) Energy Efficient Heterogeneous Clustered Scheme:  
(ii) The authors proposed [13] [14] a novel clustering scheme for 

HWSN based on the consideration of cluster heads election 

mechanism in which each node to become cluster head according 

to weighted election probabilities. It elects the cluster head in a 

distributed fashion in hierarchal WSN. This algorithm is based 

on LEACH (Low Energy Adaptive Clustering Hierarchy), the 

most popular clustering protocol in WSN. In the LEACH 

algorithm, there is an optimal percentage of nodes that has 

become a cluster head in each round. This algorithm works on 

the election processes of the cluster head in the presence of 

heterogeneity of nodes. 

(iii)  

(iv) (ii) Distributed Energy-Efficient Clustering Algorithm for 

HWSN [DEEC]: In [15] authors proposed an algorithm works 

on the concept of distributed multilevel clustering for 

heterogeneous wireless sensor networks. Cluster heads selection 

process in this algorithm is based on the probability in which the 

ratio of the average energy of the network and nodes residual 

energy will be considered. How long different nodes would be 

cluster-heads, is decided according to the initial and residual 

energy. The authors supposed that all the nodes of the WSN 

contain different amount of energy, which is a source of 

heterogeneity. DEEC is LEACH based algorithm thus it expands 

the life time of network by rotating the role of CH among all 
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nodes. At the start of processing nodes should have kept the prior 

knowledge of total energy and lifetime of the network. Reference 

energy is also known as the average energy of the network. Thus, 

DEEC does not require any global knowledge of energy at every 

election round. 

 

IV. COMPARISON OF VARIOUS EXISTING CLUSTERING 

TECHNIQUES 

 

In aforementioned section, we present various existing clustering 

algorithms for HWSN based on clustering attributes like 

clustering competence, cluster head competence, selection of 

CH. TABLE I reflect the comparison between various clustering 

techniques for HWSN.  Attributes are shown in the table below 

are the basic parameters, through which all major clustering 

algorithms are developed.  

 

TABLE I  

COMPARISON OF VARIOUS EXISTING CLUSTERING ALGORITHM FOR HWSN. 

Clustering 

Algorithm 

Clustering competence Cluster head Competence Selection of CH 

Intra-cluster 

topology 

CH to BS 

Link 

Mobility  Kind of 

nodes  

task Initial 

energy  

Residual 

energy  

Average 

energy 

SEP single-hop 

(Fixed cluster)  

Single link 

(direct 

connectivit

y) 

stationary Sensor aggregation No Yes  No 

EDFCM Single hop Single-link stationary Sensor aggregation No Yes No 

BASE-

STATION 

INITIATED 

Single hop Multi-link stationary Resource 

rich 

aggregation Yes No No 

ZREECR Single hop Multi-link stationary Sensor aggregation No Yes No 

EEHC Single hop Single-link stationary Sensor Relay No Yes No 

DEEC Single hop Single-link Micro-

Mobile/Sta

tionary 

Resource 

rich 

Aggregation/

Relay 

No Yes Yes 
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V. CONCLUSION 

 

Clustering is an essential technique to provide stability and decrease consumption of energy. WSN can be heterogeneous also to 

overcome the deficiency of homogeneous WSN. We classified some crucial protocols according to stability and energy efficiency of 

network.  Finally on the basis of survey work, we conclude that the heterogeneous wireless sensor networks are more suitable for real 

life applications as compared to the homogeneous counterpart. 
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Abstract- Occupational stress is considered to be a main health 

problem for both individuals and organizations. This study has 

investigated the measurement of occupational stress among 

Management Information Systems  (MIS) Users in different 

banks in the Kingdom of Bahrain. Furthermore, to identify their 

high job stressor factors and increase understanding of the impact 

of individuals differences in occupational stress. A descriptive, 

cross sectional survey was performed in five banks. Using quota 

sampling, MIS users’ from different divisions were asked to 

complete questionnaires- including demographic data, job stress 

and stressor factors. Six main stress factors were identified 

among MIS users banker staff: 1) intrinsic work characteristics 

(job design); 2) work culture and function; 3) managerial role; 4) 

career development; 5) relationships at work and 6) home-work 

interface. A total of 250 self-administrated questionnaires were 

distributed (hand delivery) to the banks divisions. The overall 

response rate was 80.8% (202/250) and the result suggested that 

over a third of MIS users in banks reported that their jobs were 

highly stressful. The bankers are exposed to high job stressors 

such as job design (overload, long working hours, deadlines and 

time pressure, repetitive task and lack of variety, and shortages of 

staff); and career development (under promotion and working at 

a level below their level of abilities and skills). However, the 

result of this research can be applied for improving sources of 

occupational stress and further, precluding severe stress and 

concern was expressed that such findings should be considered 

when delivering stress management programs. 

 

Index Terms- Occupational Stress, Banking, MIS users, Work 

Culture, Role within the Organization, Career Development 

 

I. INTRODUCTION 

ccupational stress is considered to be a major health 

problem for both individual employees and organizations. 

In Bahrain, there are many Management Information Systems 

(MIS) workers in various banks. Regrettably, there is a lack of 

knowledge about the levels of stress and health concerns of 

workers in local banks. A significant query is whether banking is 

stressful and eventually damaging an individual’s health. 

However, even if some banks conducted such studies they were 

confidential. Therefore, it is important to examine perceived 

level of job stress and to identify the stressor factors among MIS 

staff working in banks. According to Wu, 2011) more 

employers’ demands may affect workers stress and further 

knowledge about the stress effects may boost and improve the 

effectiveness of stress management practices. While Malik 

(2011) and Gani (2012) stated that banker’s are facing a high 

level of stress due to the growing competition, policy and MIS 

changes.  

        Motivation for research (why): Rather than focusing only 

on high-stress occupations, it makes sense to examine and 

explore those sources of worker stress that are common to all 

kinds of jobs, even those that are not typically considered high-

stress jobs. There is considerable reason to believe that MIS user 

in banks today is at significantly more at risk of serious 

organizational stress symptoms than before. In order to manage 

stress among the bankers in the workplace, stress must be first 

measured and analyzed then techniques must be devised to 

counter its effects.  

        Research problem statement: The problem statement 

identifies the phenomena under investigation. The problem 

statement will identify the key study variables that are amenable 

to observation or measurement, and the nature of the interest 

(Polit and Hungler, 1991). The research problem in this study 

seeks understanding about job stress of MIS user’s banker staff 

in Bahraini banks. 

        Research question: The research question is “what are the 

high job stressor factors that may be experienced by MIS users 

working in Bahraini banks?”  

         Hypothesis: The main hypothesis of this study is that 

among MIS users banker staff there is a significant difference in 

job stress levels (the dependent variables) in relation to a number 

of factors (the independent variables) including the total months 

of banking experience for individual staff.  

        Research aims: The purpose of this paper is to investigate 

occupational stress level and high job stressor factors among 

MIS user bankers. The study also helps to increase understanding 

of the influence of the individual difference in occupational 

stress.  

        Research Objectives: The research objectives are the 

following: 

1. To assess the degrees of reported job stress among the 

bankers in Bahrain 

a. to test a number of hypotheses that arise out of 

experiencing stress level at work including the 

individual differences (biographic and 

demographic differences) such as age, gender, 

marital status, nationality, highest educational 

qualification, job status, departments and job 

stress response. 

O 
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2. To identify job stressor factors cited by the bankers of 

studied banks,  

a. to determine the high rated stressor factors.  

 

3. To recommend a number of occupational stress 

management and prevention based on the research 

conclusion. 

 

        Expected research outcomes: The study will initially 

report on the frequency of answers to all questions in the 

questionnaire. Subsequent analysis will identify any statistically 

significant association between the different variables, and in 

particular degrees of experience job stress among those MIS 

users. The expected outcomes of this study might be incorporated 

into banking practice, banking education and continual staff 

training and development. Additionally, new strategies might be 

planned for preventing occupational stressor factor.  

        Moreover, modification of human resource policy might be 

required to reduce perceived stress level and perceived stressor 

factors at work. The finding might be useful for human resource 

staff and training development teams in banks in considering 

those factors that relate to occupational stress and ultimately 

action should be taken on these issues. 

        Organizational background: The development of banks in 

Bahrain has occurred in parallel with prevailing economic 

conditions and activities, more especially the fortunes of the oil 

industry and the Government’s diversification policies (Bankers’ 

Society of Bahrain, 2002). Currently, Bahrain banking system 

made up of 23 full retail banks operating, 69 wholesale banks, 2 

specialized banks, 36 representative offices of overseas banks, as 

well as 6 Islamic retail banks and 18 wholesales banks (CBB, 

2013).  

 

II. LITERATURE REVIEW   

Conceptual framework for occupational stress:  

        Sources of stress: Based on the literature, many factors 

were identified to have an impact on job stress, but the study 

framework of this research is based on six major factors that 

have been differentiated by   Cartwright and Cooper, 1997a, 

Dynamics of work stress model.  The process (job stressor 

factors, individual difference and job stressor outcome) of the 

framework was based on Robbins (1993). 

        The researchers decided to adopt  by   Cartwright and 

Cooper, 1997a, model because it is more integrative. The model 

identifies three sets of factors: job-specific sources, 

organizational sources, and individual (personal) sources. Within 

the first two of these factors (job –specific sources and 

organizational sources), six primary stressors can be 

differentiated: intrinsic characteristics of the job; roles in the 

organization; relationships at work; career development; 

organizational structure and climate; home-work interface. 

        Among the main potential sources of stress (independent 

variables) five categories or main variables relate to stressor 

within the workplace environment will be included in this study 

(work characteristics (WC), work culture and function (WCAF), 

managerial role (MR), career development (CD), and 

Relationships at work (RAW). Additionally, home-work 

interface (HWI), which focus on interplay between the job and 

life off the job. Further classification of those 5 categories offers 

a useful framework for identifying sources of job related stress 

among banker staff.  

        The work characteristics (WC) as stressor factor that banker 

staff might experience in their job were subdivided into six 

items: work overload, long working hours, deadlines and time 

pressure, repetitive task, shift work/arrangements and inadequate 

number of staff. The work culture and function (WCAF), which 

consisted of four items included: poor co-ordination between 

departments, poor communications across the organization, 

changing in policies, structures technologies or staff and over 

competitive culture. The managerial role (MR) of the banker 

staff in their bank and it consisted of little involvement in 

decision-making, lack of authority over work, too many 

responsibilities for people, money or others and uncertain 

responsibilities. The staff career development (CD) consisted of 

four items included: lack of training and career development, 

poor job security, under promotion and working at a level below 

your level of abilities and skills. Relationships at work (RAW) 

were consisted of four items: unfair treatment by manager or 

supervisor, lack of help and support from colleagues, poor 

relations with subordinates and customers/clients complaints. 

Home-work interface (HWI) included job interfering with 

home/family life and family life adversely affecting work.  

        Individual differences: One cannot fully understand the 

stress process by simply investigating the association between 

stressors and stress outcomes. Individual differences are 

extremely important determinants of how people perceive and 

react to stressors and type of stress outcomes that they 

experience. Individual differences can change or moderate the 

stress-strain relationship (Turnage, 1994). Individual acts as 

possible causes of stress whether they become actual stress relies 

on personal variations for instance physical condition, biographic 

and demographic differences and personality traits and 

behavioral characteristics. When a person encounters stress, its 

symptoms (individual and organizational) can appear as 

physiological, psychological, and behavioral consequences.  

        Stressor outcomes: The outcomes of the job stress of banker 

staff can be incorporated in three common sets: physical, 

psychological, and behavioral symptoms. The psychological 

symptoms caused by stress covered in this paper are only job 

stress level (dependent variables). Figure-1 illustrate the 

conceptual framework for occupational stress.  
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Figure-01: Conceptual Framework for Occupational Stress 

 

        Significance of the study:  Why organization should take 

an action to work related stress? Smith et al. (1998) stated 

“factors may be responsible for the increased awareness of stress, 

changing attitudes to stress, and changes in social and economic 

conditions may all be important factors”. There are three broad 

reasons explained by Health and Safety Executive (HSE, 2000a) 

why managers must obtain decision to gadget occupational 

stress- ethical, legitimate and economic.  

      Ethical and legal arguments: According to the Health and 

Safety at Work etc Act 1974 (Secretary of state for employment, 

1974) organizations have a common obligation to assurance the 

health conditions of their staffs at work. This involves tackling 

steps to make sure they don’t experience stress-related illness as 

a result of their work (Shahid et al., 2012). Additionally, 

“employers must take account of the risk of stress-related ill 

health when meeting their legal obligations under the 

Management of HSC, 1999. (HSE, 2000b). 

        More employees in American companies are litigating 

against their employers through worker compensation regulations 

and allows concerning job-related stress. In Europe, however, 

they are just beginning to see a move toward increasing litigation 

by workers about their conditions of work. The trend is in the 

direction of future disability claims and general damages being 

awarded on the basis of work stress in the United Kingdom, as 

Earnshaw and Cooper (1996) highlight in their report on worker 

compensation and stress-related claims.  

        The economic arguments: Stress represents a very 

significant cost to organization but the real cost of occupational 

stress is not recognized as it is very complicated. Nevertheless, 

the price of sickness absence is exceptionally costly. “HSE 

estimates that 6.5 million working days were lost in Britain in 

1995 due to stress, depression, anxiety or a physical condition” 

attributed to occupational stress. So the expense to organizations 

of occupational “stress was around £370 million and to society 

about £3.75 billion (1995/96 prices)” (HSE, 2001). 

        Research studies conducted by ILO (cited by Olson, 2000), 

indicated that “one in ten workers globally suffer from stress on 

the job, and job-related stress costs employers in Europe and the 

US more than $120 billion annually. In the European Union, up 

to 4 per cent of gross national product is spent on work-related 

mental problems and in the US job stress accounts for 200 

million lost working days each year”. Similarly, in the UK the 

Confederation of British Industry’s Sickness Absence Survey for 

2000, shown that “workplace stress was the second most frequent 

cause of absence, costing roughly” about £4 billion per annum. 

Along with sickness absence, Williams and Cooper (2002) high 

rates of staff turnover are one of the clearest organizational signs 

of stress. The direct cost of attrition is high and anyone who 

leaves a company, that organization doesn’t want to lose, 

represents a cost significantly in excess of the cost of recruiting a 

replacement.  

        Organizational symptoms: Consequences of work related 

stress: 

        There is widespread recognition that stress at work has 

unpleasant significances for health and safety of employees. 

Majority would view stress as the principle threat to human in 

highly developed industrial nations (Pheasant, 1991).  
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        Simpson (2000) the experience of stress at work contributes 

to ill health in at least two ways. First, stress is associated with 

changes in attitude and behaviors, which contribute to the 

maintenance of a health state. This may be manifest either by 

inhibiting health-promoting behaviors such as exercise, 

entertainment and relaxation, and by increasing health-

threatening behaviors such as smoking and excessive alcohol 

consumption. Secondly, responses to stress may interfere with 

normal physiological function, inhibiting the body’s natural 

defenses or promoting pathogenic change.  

 

III. RESEARCH METHODOLOGY  

Study Design 

        All survey designs aim to specify the relationship of two or 

more variables without any experimental manipulation of the 

independent variable (outcome variable). They provide the 

means of examining variables with random samples of target 

populations and of drawing conclusions about the target 

populations from the sample data (Brink and Wood, 1990).  

        The researchers decided to use a quantitative descriptive for 

collecting data at single location as it was the most appropriate 

for studying the sources of stress experienced by MIS users in 

Banks. The most common techniques for survey research are 

questionnaires and interviews (Dempsey and Dempsey, 1996). 

Self-administrated questionnaire offer a number of advantages 

over personal interviews: questionnaires relative to interviews 

are generally economical and resource saving to manage. In 

addition, questionnaires are different than interviews schedules, 

given the option of total privacy, particularly if the questions are 

of a highly personal or sensitive nature (Polit and Hungler, 

1991). 

 

Population and sample 

        The survey was conducted in five banks in the Kingdom of 

Bahrain. In order to investigate banker staff’s sources of stress at 

work, workers from five Bahraini banks were used as the sample 

frame for the study, from which a representative sample could be 

drawn. The population of interest to the researchers contained a 

significantly large sample to study conveniently, and therefore, a 

sample of the population was drawn. The advantage of sampling 

the smaller numbers over the complete population was financial. 

The sampling of the smaller numbers was cheaper in time, staff 

and resources and better quality data can be obtained (Bowling, 

1997, Ebrahim and Bowling 2005). A sample of 250 of the total 

staff working in Banks in different departments and divisions 

were selected, based on availability and convenience.  

        Probability sampling reduces the risk of selecting a biased 

sample (Smith and Hunt, 1997). Initially the researchers were 

planning to choose a simple random sampling method. However, 

this required the researchers to have access to a list of the entire 

population from whom the sample would have been drawn. With 

restricted resources, and time (Reid and Boor, 1990) a non-

random method of sampling (quota sampling) was chosen.  

        The population of interest (MIS and other related banker 

staff in five banks in Kingdom of Bahrain) was divided into sub 

populations (five banks in different divisions) and sampling from 

the sub population (stratum) was carried out. A total of 250 

questionnaires (50 Questionnaire to each Bank) handed to the 

five banks HR and corporate communications to be distributed  

to IT and MIS users related departments  

        The sampling process: These banks were selected because 

they were among the five largest banks in the Kingdom of 

Bahrain with respect to assets and number of staff. These banks 

were well known to be five of the top contributors to the 

developments of the Arab banking business. The survey 

questionnaires were sent to the five banks, corporate 

communications and human resources departments requesting 

permission to conduct this survey. After one week telephone 

calls are received in response from all the banks. The 

appointments were given for the delivery of the questionnaire. 

        Telephone calls were made to the corporate 

communications and human resource manager of the five banks 

to request permission for willingness to participate in this study 

and to arrange appointments for handling out the questionnaires. 

In most cases the managers or assistant manager expressed their 

interest and willingness to participate in this survey.  

        The questionnaires were handed to the manager or the 

assistant manager of the mention departments. A covering letter 

was sent out accompanying the questionnaire, to explain the 

purpose of the study and confirm confidentiality. The 

respondents were asked to complete the questionnaire on the 

following day. The questionnaires were collected on the same 

day and on the following day for those who had answered it but 

some managers  or assistant manager had requested the 

researchers to collect the questionnaire after few days to increase 

the response rate and follow up was done for those who had not 

completed the questionnaires.  

 

Data Collection Technique 

        Questionnaires are often distributed through the mail, but 

because of the generally low response rate of mailed surveys; 

some type of personal contact is generally recommended (Polit 

and Hungler, 1991). Personal presentation method was used to 

distribute the questionnaires to respondents and their managers. 

Personal communication and touch with respondents has been 

realized to ensure a convinced outcome on the rate of the 

questionnaires returned. Furthermore, the availability of the 

researchers can be an advantage in terms of explaining and 

clarifying the purposes of the study or particular items (Polit and 

Hungler, 1991).  

 

Questionnaire Layout:  

        The purpose of the questionnaire used to assess stress level 

within the five banks and to identify the main causes of stress so 

that an appropriate human resource management decision can be 

made. 

        The researchers attempted to make the questionnaire short, 

easy and understandable as well as simple English so that every 

respondent can answer all the questions without any missing 

values. The survey questionnaire consisted of two pages and 33 

questions, which were subdivided into two sections or headings 

and required few minutes to complete. 

        The Likert scale is the most popular scaling method used by 

stress psychologists. The method is relatively quick (Bowling, 

1997). These scales usually contain five or seven responses for 

each item. The scale can indicate the ordering of different 

people’s attitudes, but not precisely how far apart or close these 
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attitudes are. Likert scales provide ordinal level data. 

Nieswiadomy (1998) mentioned that this scale requires that 

respondents read each question carefully and prevent the 

respondents from rapidly completing an instrument by checking 

one category of responses all the way through the instrument.  

 

Reliability and validity 

        Reliability is correlated with consistency, i.e. that the 

research methods being used will constantly provide similar 

replies over time, across groups and by whoever is managing 

them (Smith and Hunt, 1997). Validity concerns to the point to 

which a data-collecting tool measures what it is assumed to 

measure by obtaining data significant to what is being measured 

(Dempsey and Dempsey, 1996). While small samples may be 

used for analyses of reliability and validity, ultimately 

confirmatory surveys should use larger samples, and generate 

comparisons with some other samples to measure stability 

(Bowling, 1997, Ebrahim  and Bowling 2005).  

         In this survey the researchers felt that some of the 

reliability and validity would be met. Some questions in this 

survey questionnaire were adopted from Pressure Management 

Indicator (PMI) “developed from the Occupational Stress 

Indicator (OSI”) and provided “a global measure as well as 

differentiated profiles of occupational stress” (Kirkcaldy et al., 

2002). Additionally to ASSET designed by two leading 

organizational psychologists, Professor Cary Cooper and Dr. 

Susan Cartwright. Whilst those mentioned questionnaires have 

established reliability and validity data (Roberston and Cooper, 

1990, Rees and Cooper, 1991; Cooper and Bramwell, 1992, 

Faragher et al 2004).  

 

Limitation of the study 

Sampling design 
        This paper had several limitations. The most significant was 

that quota-sampling design by convenience was applied which 

might potentiate serious bias. The researchers indicated that the 

sample size also might not be representative of the total 

population because non-probability sampling methods were used. 

For example, the secretaries or others who distributed the survey 

may have intentionally given the surveys to one target group of 

staff, to co-workers (employees or managers) who were friends 

or to individual who they knew had either high or low stress 

level. Although these factors may have had some influence on 

the survey results, for the purpose of this case study it was 

assumed that a bias did not exist.  

Limited population and sample 

        Other limitation of the study is restriction of access to other 

banker staff from the total population working in different 

departments or divisions. This might affect the conclusions in 

that they cannot be generalized to all staff of the study banks. In 

addition, the generalizability of this study might be restricted as 

entire data were gathered from the five banks; consequently, any 

conclusions or expectations that are accomplished might remain 

appropriate only to banks population and sample.  

The questionnaire limitation 

        Consequently, one would need to be aware if the 

questionnaire had been completed on a busy day or a quite day, 

as this would have an effect on how staff responded to certain 

questions, despite instructions to try to think of how they felt 

over a period of time.  

        It might be suggested that the respondents were those who 

were under stress and identified the questionnaire as a method of 

expressing their frustrations. Conversely, those who did not 

complete the questionnaire might have felt that they had no 

contribution to make, as they did not suffer from stress to same 

degree as those who did respond. Alternatively, those who were 

suffering from a large degree of stress might not have felt that 

they had time to complete a questionnaire in an already busy day, 

so some vital data might not have been captured (McGowan, 

2001). 

        Cultural and social sensitivity to be considered as it might 

affect the respondents answering some variables in stress 

questionnaire. For example, in relationships at work, the staff 

might give incorrect feelings towards their managers or 

colleagues and the respondents might feel reluctant in answering 

the items related to their home-work interface. Nevertheless, 

cultural and social sensitivity may induce bias on the final result.  

Item non-response  

        In addition, non-response to individual items on the 

questionnaire may also occur (Bowling, 1997). At the analysis 

stage the researchers might have found that non-responders to 

some questions in this study will affect their representativeness 

and will induce bias on the final results. 

        In trying to minimize the possibility of a non-response bias 

the following steps were taken during the preparation and 

distribution of the questionnaires for e.g. ensuring the 

questionnaire was short and simple to complete. Avoiding 

personal questions which might lead respondents to feel they 

could be identified from their responses. Gaining permission 

from managers for the questionnaire to be completed during 

work hours, therefore, resulted, not taking any of the individual’s 

own time.  

        The researchers recognize some further unspecified factors 

influenced on bankers stress levels. For instance, this paper made 

no investigation on individuality character kind or spot of 

control, and these are elements that could probably be 

incorporated if forthcoming study is to be undertaken in this area.  

        The questionnaires were in English and the researchers tried 

to make them very simple, short and clear so can be answered 

very easily by the staff even with low educational level as most 

of banking staff use English language in organization. However, 

the researchers might find some variables left unanswered by the 

respondents who could not understand the statements. It is worth 

testifying that the business language in Bahrain is the English 

language.  

Grouping the Data 

        The final limitation is that grouping the data (such as from 

open-ended questions) for the purpose of analysis may result in 

decreased cell sizes and this may affect statistical significance.  

 

3.7 Data analysis  

        Data analysis was conducted to reduce and organize the data 

to give findings that could be interpreted by the researchers 

(Burns and Grove, 1987). The Statistical Package for the Social 

Science (SPSS) version 19 for Windows XP Professional  and 

EXCEL were used for data analyses. 
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        Frequency distributions (the univariate statistics: descriptive 

statistics for the analysis or description of one variable) for all 

the variables were carried out. Additionally, cross tabulation with 

Chi-squared (bivariate statistics: descriptive statistics for analysis 

of the association between two variables) was used to examine 

relationships between nominal or/and ordinal variables. In some 

cases when the samples are too small (number is less than 5) in 

the cell, Fisher’s Exact test was undertaken.  

        Frequency distribution was used to determine individual 

differences (biographic and demographic), to assess the reported 

degrees of job stress among banker staff (perceived stress level), 

to identify the bankers’ job stressor factors (perceived stress 

factors) and to determine the high rated stressor factors.  

        Across tabulation with Chi-squared was done to test a 

number of hypotheses that arise out of experiencing stress at 

work including a wide variety of the individual differences that 

act to shape the response to exposure to stress. 

 

IV. RESULTS 

Response rate 4% 

        A total of two hundred and fifty (250) questionnaires were 

sent to five prospective banks. The overall response rate was 

80.8% (202/250). The result from the five banks were combined 

together to establish an overall impression of job-related stressors 

experienced by staff working in full local banks.   

Personal profile and job related data  

        This section focuses on describing the study’s respondents 

and their perceived stress. The majority of bankers who 

completed the survey were of ages ranging from 30-39 (n=70 

responses: 34.6%). This group was followed by staff’s aged 40-

49 (n 60 responses: 29.7%) and staff’s aged 29 and below (n 55 

responses: 27.2%).  Staff’s aged 50 and above were in the 

minority group of responses (n=17 responses: 8.4%). Table-01 

illustrate the age group frequency while Figure-02 show the 

percentage of Age Group. 
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Table-01      : Age group frequency table 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure-02 Percentage of Age Group 

 

        As demonstrated in Table-02 and Figure-03, the majority of 

the staff were male (n=120 responses: 62.4%) compared to 

female (n=82 responses: 37.6, while Table-03 and Figure-04 

show that the majority of the staff who completed the survey 

were married (n=171 responses: 84.7%) and 15.3% (n=31) were 

single. The data was missing three responses (2.5%). Table-04 

and Figure-05 illustrate the majority of the staff were Bahraini   

(n=177 responses: 87.6%) compared to non-Bahraini (n=25 

responses: 12.4%). Table-05 and Figure-06 exemplify that there 

were 61.39% of staff (n=124) who reported their highest 

educational qualifications to be in banking studies with either a 

Masters (MS/MA/MBA) 19.3% (n=39), post-graduate diploma 

9% (n=18), other professional certificates (such as Certified 

Public Accountant {CPA} and  Association of Certified Charted 

Accountants {ACCA}) 2.5% (n=5) or bachelors degree (BSc) 

30.7% (n=62). About 38.6% of staff (n=78) reported lowest 

educational qualifications in banking studies to be either 

associate diplomas 27.3% (n=55), other diplomas or high school 

certificates 11.4% (n=23).  

 

Table -02: Respondents Gender  Frequency Table 

 

Marital Status Frequency Percent 

Valid 

Gender 

Percentage 

Cumulative 

Percent 

Male 31 15.1% 15.3% 15.3% 

Female 171 83.4% 84.7% 100.0% 

Total 202 98.5% 100.0%   

Missing 999 3 1.5%     

Total 205 100.0%     

 

Age Frequency Percent 
Valid 

Percent 

Cumulative 

Percent 

29 and below 55 27.2% 27.2% 27.2% 

30-39 70 34.7% 34.7% 61.9% 

40-49 60 29.7% 29.7% 91.6% 

50 and above 17 8.4% 8.4% 100.0% 

Total 202 100.0% 100.0%   
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Figure-03: Valid Gender Percentage 

 

Table-03: Nationality Frequency Table 

 

Nationality Frequency Percent Valid Percent Cumulative Percent 

Bahraini 177 87.6% 87.6% 87.6% 

Non Bahraini 25 12.4% 12.4% 100.0% 

Total 202 100.0%     

 

 
 

Figure-04 Valid Percentage of Nationality 
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Table-04 :Education  frequency table 

  
Nationality Frequency Percent 

Valid 

Percent 

Cumulative 

Percent 

High school cert/Dip 23 11.4% 11.4% 11.4% 

Asso Dip 55 27.2% 27.2% 38.6% 

BSc.  62 30.7% 30.7% 69.3% 

Post-Grade Dip 18 8.9% 8.9% 78.2% 

MS/MA/MBA 39 19.3% 19.3% 97.5% 

Other Profe Cert 5 2.5% 2.5% 100.0% 

Total 202 100.0% 100.0%   
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Figure-05: The Valid Percentage of Employees Education Qualifications 

 

        Job status included manager or senior manager, 27.2% (n=55) of respondents; as assistant manager by 7.4% (n=15); as supervisor 

by 8.4% (n=17), employee by 16.3% (n=33) and MIS workers 40.6% (n=81). 

 

Table-05: Job Status Frequency Table  

  
Job Frequency Percent Valid Percent 

Cumulative 

Percent 

Manager or Senior 

Manager 55 27.2% 27.2% 27.2% 

Assistant Manger 15 7.4% 7.4% 34.7% 

Supervisor 17 8.4% 8.4% 43.1% 

Employee 33 16.3% 16.3% 59.4% 

MIS workers 82 40.6% 40.6% 100.0% 

Total 202 100.0% 100.0%   
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Figure-06: Respondents Job Status 

 

        The total months of banking experience was reported as 31.7% (n=63) with 1-120 months (up to and including 10 years), 

28.1.3% (n=56) with 121-240 months experience (11 to 20 years), 27.6% (n=55) with 241-360 (21 to 30 years) and 12.6% (n=25) 

with 361-495 months (31 and more than 31 years.  

 

Table -06: Banking Workers years of Experience  

 

Banking 

Experience  
Frequency Percent 

Valid 

Percentage  

Cumulative 

Percent 

1-120 Months 

(upto 10 years) 63 31.2% 31.7% 31.7% 

121-240 Months 

(11 to 20 years) 56 27.7% 28.1% 59.8% 

241-360 Months 

(21-30 years) 55 27.2% 27.6% 87.4% 

361-495 Months 

(31 and more than 

31 years) 25 12.4% 12.6% 100.0% 

Total 199 100.0% 100.0%   

missing 999 3 1.5%     

Total 202 100%     
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Figure-07: Banking experience - Respondents rate and frequency 

 

        For cross tabulation of work experience and other variables, 

experience in banking was regrouped into two (20 years and < 

than 20 years and 21 years and > 20 years) {exp3} experiences 

of 10 years and < 10 years were combined with 11 years-20 years 

and form 20 years and < than 20 years. Whereas, experience 21 

years-30 years combined with 31 years and > 31 years to form 21 

years and > 20 years.  

 

Q. I: 9. A single-item self –report measure of stress {stress} & 

{stress1} 

        For the purpose of analysis, the job stress scales were 

regrouped from five-point scale into three-point scale (highly 

stressful, moderately stressful and mildly stressful). “Extremely 

stressful” and “very stressful” were classified as highly stressful 

group and “mildly stressful” and “not at all stressful” as mildly 

stressful. However, moderately stressful group remains same.  

        Table-07 and Figure-08 illustrate the response to question 9; 

41.9% (n=83) of banker staff reported that their jobs were highly 

stressful, 39.9% (n=79) stated that their jobs were moderately 

stressful and 18.2% (n=36) reported that their jobs were mildly 

stressful. 

 

Table-07 : How Stressful is your job? 

  
Marital Status Frequency Percent 

Valid 

Percent 

Cumulative 

Percent 

Low Stressful 36 17.8% 18.2% 18.2% 

Moderately Stressful 79 39.1% 39.9% 58.1% 

Highly Stressful 83 41.1% 41.9% 100.0% 

Total 198 98.0% 100.0%   

Missing 999 4 2.0%     

Total 202 100.0%     
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Figure-08: How Stressful is your Job - Valid Percentage and Frequency 

 

Cross tabulation of stress and individual differences 

Cross tabulation of job stress and gender 
        Job stress was again regrouped into two groups (highly 

stressful and slightly stressful), mildly stressful group were 

combined and analyzed with moderately stressful group and form 

mildly stressful.   

        On cross tabulation  of gender {gender} (re-grouped) by job 

stress {stress1} (regrouped), 66.4% (n=58) of highly stressful 

group were male staff compared to 32.6% (n=28) of female staff 

but 68.1% (n=56) of moderately stressful group were also male 

compared to 30.9% (n=25) female. Whereas 63% (n=22) of low 

stressful group were female compared to 37% (n=13) male 

bankers. Table-08 and Figure-09 show the level of agreement  of 

respondents to how stressful are at the place of work. Job stress 

was statistically significant associated with respondents’ gender 

(p=.023)   

 

Table-08:The Level of Job Stress of Bankers 

 

Gender 

How stressful is your job? (Q II:10) {stress 1} 

Total 

Low 

stressful 

Moderately 

Stressful 

Highly 

Stressful 

Gender (Q 

I:2 : Male Count 13 56 58 127 

{gender} 

% within Gender (Q 1:2) 

{gender}  10.2% 44.1% 45.7% 100.0% 

  

% within How stressful is your 

job  Q II:10) {stress 1} 37.1% 69.1% 67.4% 62.9% 

  Count 22 25 28 75 

 Female 

% within Gender (Q 1:2) 

{gender}  29.3% 33.3% 37.3% 100.0% 

  

% within How stressful is your 

job  Q II:10) {stress 1} 62.9% 30.9% 32.6% 37.1% 

Total Count 35 81 86 202 

  

% within Gender (Q 1:2) 

{gender}  17.3% 40.1% 42.6% 100.0% 

  

% within How stressful is your 

job  Q II:10) {stress 1} 100.0% 100.0% 100.0% 100.0% 
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Figure-09: Level of Stress between Gender in Banks 

 

Cross tabulation of job stress and work experience  
        Compared to those in high stress group, the banker staff in 

the low stress group were more likely to have 20 and less than 20 

years work experience. Table-09 shows  on cross tabulation of 

perceived stress {stress2} by work experience of staff banker 

{exp3}, the majority, 65.0% (n=78) of respondents had 20 and 

less than 20 years experience in banking were low stressful and 

35 % (n=42) were highly stressful compared to 43.0% (n=35) of 

staff had 21 and more than 21 years experience in banking were 

low stressful and 56.3% (n=45) were highly stressful (refer to 

Figure-10). Compared to those in high stress group, the banker 

staff in the low stress group were significantly more likely to be 

20 and less than 20 years work experience. (Fisher’s Exact Test   

0.018) 

 

Table-09: Cross Tabulation of Job Stress and Banking Work Experience 

 

   

Work experience 

How stressful is your job? (Q I:9)  

{stress 2} 

Low 

stressful 

Highly 

Stressful Total 

Work 

experience in 

total (Q I:8) 

exp3 Count 78 42 120 

1-240 months 

(20 & <20 yrs % within Work experience in total (Q II8) (Q 1I:8) {exp3}  65.0% 35.0% 100.0% 

  % within How stressful is your job  Q II:10) {stress 2} 69.0% 48.3% 60.0% 

241-495 

months (21 & 

>21) Count 35 45 80 

  % within Work experience in total (Q II8) (Q 1I:8) {exp3}  43.8% 56.3% 100.0% 

  % within How stressful is your job  Q II:10) {stress 2} 31.0% 51.7% 40.0% 

Total Count 113 87 200 

  % within Work experience in total (Q II8) (Q 1I:8) {exp3}  56.5% 43.5% 100.0% 

  % within How stressful is your job  Q II:10) {stress 2} 100.0% 100.0% 100.0% 
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Figure-10: Level  of Job Stress and Banking Work Experience 

 

Cross tabulation of job stress and other individual 

differences  
        No other statistical significant association was found 

between job stress and other individual differences.  

 

A 24-item sources of work stress 

        The bankers were asked about the main causes of their 

stress at work for over the past six months. All of the following 

factors of section two were re-grouped for purposes of analysis, 

however, the scale point of seven changed to three. The 

responses of “never” and “rarely” classified as low causes of 

stress, “occasionally” and “sometimes” as moderate causes of 

stress and “often”, “usually” and “always” as high causes of 

stress. Table-10, Table-11, and Table-12 illustrate  the rating of 

the stress in banking form high level, moderate and low levels of 

the stress from this source. 

Table-10: Rating the stressors in banking (high level of stress)   

Rank Sources of stress 
% of respondents experiencing high level of 

stress from this source.  

1 Deadline and time pressure 67.2 

2 Work overload 60.9 

3 Long working hours 55.9 

4 
Working at a level below their level of 

abilities and skills 
49.5 

5 Repetitive task and lack of variety 44.4 

6 Inadequate or shortage of staff 45.5 

7 Under promotion 39.6 

8 Lack of training and career development 31.1 

9 
Poor communications across the 

organization 
33.2 

10 Low participation in decision making 31.1 

11 Poor co-ordination between departments 32.8 

12 
Too many responsibilities for people, 

money or others 
28.9 
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13 Over competitive culture 22.2 

14 
Changing in policies, structures, 

technologies or staff 
21.7 

15 Customer/client complaints 17.2 

16 Uncertain responsibilities 14.9 

17 
Unfair treatment by manager or 

supervisor  
16.4 

18 Job interfering with home/family life  13.5 

19 Poor job security 16.1 

20 Lack of control over work 15.5 

21 Lack of help and support from colleagues 13.3 

22 Family life adversely affecting work 8.2 

23 Shift work arrangements 10.4 

24 Poor relations with subordinates 5.6 

 

 

 

Table-11: Rating the stressors in banking (moderate level of stress) 

Rank Sources of stress 

% of  respondents experiencing moderate 

level of stress from this source.  

1 Poor communications across the 

organization 
46.4 

2 Poor co-ordination between departments 46 

3 Changing in policies, structures, 

technologies or staff 
44.4 

4 Over competitive culture 40.1 

5 Too many responsibilities for people, 

money or others 
42.1 

6 Low participation in decision making 38.8 

7 Customer/client complaints 37.1 

8 Inadequate or shortage of staff 32.1 

9 Long working hours 28.7 

10 Repetitive task and lack of variety 30.3 

11 Job interfering with home/family life 30.7 

12 Unfair treatment by manager or 

supervisor 
27.3 

13 Lack of control over work 30.3 
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14 Under promotion 28 

15 Lack of help and support from colleagues 27.7 

16 Work overload 26.7 

17 Uncertain responsibilities  28.7 

18 Lack of training and career development  25.5 

19 Deadlines and time pressure 22.7 

20 Shift work arrangements 22.4 

21 Working at a level below their level of 

abilities and skills 
21.2 

22 Family life adversely affecting work 19 

23 Poor job security 15.6 

24 Poor relations with subordinates 8.7 

 

 

Table-12: Rating the stressors in banking (low level of stress)   

Rank Sources of stress 

% of  respondents experiencing low 

level of stress from this source.  

1 Poor relations with subordinates 85.7 

2 Family life adversely affecting work 72 

3 Poor job security 68.2 

4 Shift work arrangements 67.2 

5 Lack of help and support from colleagues 59 

6 Lack of control over work 53.8 

7 Uncertain responsibilities  56.4 

8 Job interfering with home/family life 55.7 

9 Unfair treatment by manager or supervisor 56.4 

10 Customer/client complaints  45.7 

11 Lack of training and career development 43.5 

12 Changing in policies, structures, technologies 

or staff  
33.8 

13 Under promotion 32.4 

14 Over competitive culture 37.1 

15 Too many responsibilities for people, money 

or others 
28.9 
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16 Working at a level below their level of 

abilities and skills 
29.3 

17 Low participation in decision making 30.1 

18 Repetitive task and lack of variety 25.3 

19 Poor co-ordination between departments 21.2 

20 Poor communications across the organization 20.4 

21 Inadequate or shortage of staff 22.4 

22 Long working hours 15.3 

23 Work overload 12.4 

24 Deadlines and time pressure 10.1 

 

 

 

Work characteristics (WC) 

        Questions II 1-II 6 were formulated to ask the staff for their 

work characteristics as stressor factors. 

 

Q. II: 1. Work overload 

        The majority of the respondents 60.89% (n=123) reported 

that work overload is highly stressful, 26.73% (n=54) reported 

that work overload is moderately stressful and 12.38% (n=25) 

stated that work overload is slightly stressful (refer to Table-10, 

Table-11, and Table-12).   

 

Q. II: 2. Long working hours  

        In response to Q.2, the majority 55.92% (n=113) of the 

respondents reported highly stressful long working hours, 28.7% 

(n=58) moderately stressful long working hours and 15.3% (n= 

31) reported mildly stressful working (refer to Table-10, Table-

11, and Table-12).   

 

Q. II: 3. Deadline and time pressure   

        A higher proportion of the respondents 67.2% (n=133) 

stated that deadline and time pressure was highly stressful in 

their job compared to those respondents 22.7% (n=45) who were 

reported the deadline and time pressure was moderately stressful. 

Only 10.1% (n= 20) of the banker staff reported the deadline and 

time pressure is mildly stressful (refer to Table-10, Table-11, and 

Table-12).   

 

Q. II: 4. Repetitive task and lack of variety 

        Most of the banker staff 44.4% (n=88) reported that 

repetitive task in their job was highly stressful, 30.3% (n=60) 

reported moderately stressful and 25.3% (n=50) reported mildly 

stressful (refer to Table-10, Table-11, and Table-12).   

 

Q. II: 5. Shift work arrangements 

        Almost all of the responded staff 98% (n=198) of staff 

responded to this question and 32.3% (n=64) reported not 

applicable. Only 10.4% (n=14) of respondents reported that shift 

work caused them a high stress and 22.4% (n=30) reported that 

shift work is moderate stressor. The majority, 67.2% (n=90) of 

the banker staff experienced less stress in shift working (refer to 

the above tables).  

 

Q. II: 6. Inadequate number of staff or shortages of staff 

        Question 6 asked if shortages of staff caused the banker 

staff stress. About 99 % (n=200) of staff responded to this 

question and 7% (n=14) reported not applicable. The majority, 

45.5% (n=61) experienced highly stress in shortages of staff in 

their departments, 32.1% (n=43) reported moderate stress and 

22.4% (n=22) experienced less stress in lacking of staff (refer to 

Table-10, Table-11, and Table-12).   

 

Work culture and function (WCAF) 

        Questions II 7-II 10 were designed to ask the staff for their 

work culture and function as stressor factors. 

 

Q. II:7. Poor co-ordination  

        For question 7, 32.8% (n=65) of respondents stated that 

poor co-ordination within the work departments as a high source 

of stress. While the majority, 46% (n=91) reported that poor co-

ordination between departments was moderately stressor factor 

and the rest 21.2% (n=42) stated mildly stressor facto (refer to 

the above tables). 

 

Q. II: 8. Poor communications  

        About 33.2% (n=65) of the banker staff reported poor 

communications across their organization as high sources of 

stress, 46.4% (n=91) as moderate sources of stress and 20.4% 

(n=40) as low sources of stress (refer to Table-10, Table-11, and 

Table-12).   

 

 

Q. II: 9. Changing in organization 

        Only 21.7% (n=43) respondents indicated that changes in 

their work policies, structures, technologies or staff as high 

stressor factor. Whereas, 44.4% (n=88) of staff indicated the 

changes as a moderate work stressor factor and followed by 
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33.8% (n=67) as low work stressor factor (refer to Table-10, 

Table-11, and Table-12).   

 

Q. II: 10. Over competitive culture  

        Response to question 10, 22.2% (n=43) of staff reported that 

over competitive culture was high job stressor factor, 40.1% 

(n=79) was moderate stressor factor and 37.1% (n=72) was 

mildly stressor factor (refer to Table-10, Table-11, and Table-

12).   

 

Managerial Role (MR) 

        Questions II 11-II 14 were designed to ask the staff for their 

managerial role stressor factors.  

 

Q. II: 11. Low participation  

        About 31.1% (n=61) of respondents were experiencing high 

level of stress due to low participation in decision making at 

work, whilst 38.8% (n=76) were experiencing moderate level of 

stress and 30.1% (n=59) were experiencing low level of stress 

(refer to Table-10, Table-11, and Table-12).   

 

Q. II: 12. Lack of control 

        Only 15.9% (n=31) of respondents indicated that lack of 

control over their work was highly stressful followed by 30.3% 

(n=59) moderately stressful. The majority 53.8% (n=105) was 

mildly stressful (refer to Table-10, Table-11, and Table-12).   

 

Q. II: 13. Too many responsibilities  

        For question 13, there were 28.9% (n=57) respondents 

reported too many responsibilities for people, money or others as 

high stressor factor. The higher proportion 42.1% (n=83) of staff 

reported too many responsibilities as a moderate stressor factor 

and followed by 28.9% (n=57) as a low stressor factor (refer to 

Table-10, Table-11, and Table-12).   

  

Q. II: 14. Uncertain responsibilities 

        In respon to question 14, only 14.9% (n=29) of staff said 

that uncertain work responsibilities was highly stressor factor and 

28.7% (n=56) reported moderately stressor factor. With more 

than half 56.4% (n=110) of the respondents indicated mildly 

stressor factor (refer to Table-10, Table-11, and Table-12).   

 

Career development (CD) 

        Questions II 15-II 18 were designed to ask the staff for their 

career development as stressor factors. 

 

Q. II: 15. Lack of training  

        Question 15, (lack of training and career development). 

31.1% (n=60) of respondents answered that lack of training was 

highly stressor factor and only 25.4% (n=49) of banker staff 

reported moderately stressor. 43.5 (n=84) of the respondents 

stated mildly stressor factor (refer to Table-10, Table-11, and 

Table-12).   

 

Q. II: 16. Poor job security 

        Respondents reported only 16.1% (n=31) poor job security 

as high cause of stress in their current job and followed by 15.6% 

(n=30) as moderate cause of stress. The majority 68.2% (n=131) 

indicated poor job security as low cause of stress (refer to Table-

10, Table-11, and Table-12).   

 

Q. II: 17. Under-promotion 

        Only 39.6% (n=72) of respondents reported under 

promotion as high cause of stress and 28.0% (51) reported as 

moderate cause of stress while 32.4% (n=59) of banker staff 

stated under promotion as low cause of stress (refer to Table-10, 

Table-11, and Table-12).   

 

Q. II: 18. Working below their level of abilities and skills 

        Question 18 asking whether the respondents experience 

stress in working at a level below their level of abilities and 

skills. 49.5% (n=98) of banker staff found it highly stressful, 

21.2% (n=42) moderately stressful and 29.3% (n=58) low (refer 

to Table-10, Table-11, and Table-12).   

 

Relationships at work (RAW) 

        Questions II 19-II 22 were designed to ask the staff for their 

relationships at work as stressor factors. 

 

Q .II: 19. Unfair treatment  

        In question 19, smaller proportion 16.4% (n=32) of 

respondents experienced high stress for unfair treatment by their 

supervisor or manager and followed by 27.3% (n=53) who were 

moderately stressful. More than half of respondents 56.4% 

(n=110) gave unfair treatment received by their supervisor or 

manager at work as causing less stress (refer to Table-10, Table-

11, and Table-12).   

 

Q. II: 20. Lack of help and support 

        Response to question 20, 13.3% (n 26) gave “lack of help 

and support from their colleagues” as causing high stress and 

followed by 27.7% (n=54) causing moderate stress. The majority 

of respondents 59.0% (n=115) gave lack of help and support 

from their collogues” as causing low stress (refer to Table-10, 

Table-11, and Table-12).   

  

Q. II: 21. Poor relations 

        When asked whether respondents experience poor relations 

with their subordinates and caused them stress, only 5.6% (n=11) 

of them considered poor relations with their subordinates at work 

as causing high stress and shortly followed by 8.7% (n=17) as 

causing moderate stress. The majority 85.7% (n=168) of 

respondents reported poor relations as causing low stress (refer to 

Table-10, Table-11, and Table-12).   

 

Q. II: 22. Customer complaints 

        In question 22, concerning customer complaints as source of 

stress 17.2% (n=26) of respondents reported high stress level, 

37.1% (n=56) moderate stress level and 45.7% (n=69) mild stress 

level (refer to Table-10, Table-11, and Table-12).   

 

Home-work interface (HWI) 

        Questions II 23-II 24 were designed to ask the staff for their 

home-work interfering as stressor factor.  

 

Q. II: 23. Job interfering with home 
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        Response to question 23, whether respondents’ job 

interfering with their home and family life, 95% (n=192) of staff 

responded to this question and 8.4% (n=17) reported not 

applicable. Only 13.5% (n=26) reported as high stressor factor, 

followed by 30.7% (n=59) as moderate stressor factor and more 

than half 55.7% (n=107) of the respondents indicated as low 

stressor factor  (refer to Table-10, Table-11, and Table-12).   

 

Q. II: 24. Family affecting work 

        Question 24 asked whether the respondents’ family life 

adversely affecting their work, 95.3% (n=193) answered this 

question and 7.4% (n=15) mentioned not applicable. Only 8.2% 

(n=16) reported family life as causing high stress to them and 

followed by 19% (n=37) as causing moderate stress. The 

majority 72% (n=142) reported as causing mild stress (refer to 

Table-10, Table-11, and Table-12).   

 

 

V. DISCUSSION 

General discussion  

        One serious disadvantage of questionnaire is the low return 

rate that is frequently obtained with this type of data collection 

instrument. If questionnaires are hand delivered rather than 

mailed, the response rate will probably be fairly high 

(Nieswiadomy, 1987). Polit and Hungler, (1991) stated that if the 

response rate is high, the risk of serious response bias might be 

negligible. A response rate greater than 60% is probably 

sufficient for most purposes. 

        Non-response is important because it affects the quality of 

data collected by reducing the “effective sample size, which 

results in the loss of precision of the survey estimates”, and “by 

potentially introducing bias if the non-respondents differ in some 

way from the respondents” (Ebrahim  and Bowling 2005). 

 

Personal profile 

        The overall response rate of 80.8% may have reduced non-

response bias that often occurs in survey questionnaire. The 

study showed that in this sample the majority, 62.4% (n=126) of 

staff were 39 and below 39 years old compared to 37.6% (n=76) 

40 and above 40 years old. More than half of the staff 66 % 

(n=132) were male compared to 34 % (n=68) were female. The 

majority, 85% (n=170) were married and 87.5% (n=175) were 

Bahraini. A high proportion, 61.5% (n=123) had high 

educational qualifications in banking studies and most of the 

respondents, 57.7% (n=116) were manager. About 40.6% (n=41) 

of respondents were from banking group division. A large 

percentage, 66.5% (n=133) had 20 and less than 20 years 

working experience (refer to Tables 01, 02, 03, 04, 05, 06 and 07 

and also Figures 02,03,04, 05, 06, 07, and 08)  

 

Job stress 

        The majority, 81.9% (n=164) of banker staff was 

moderately (40%) to highly (41.9%) stressful. Low percentage of 

staff reported low stress level. Those mentioned clearly warrant 

major consideration for prevention and management, and 

possible strategies (refer to Table-07 and Figure-08). 

  

Stressor factors 

High stressors 

        Table-13 and Figure-10 show the most commonly cited 

stressors causing high stress level were deadlines and time 

pressure (66.7%), work overload (59.5%) and long working 

hours (54.2). Nearly half of the respondents mentioned working 

at a level below their level of abilities and skills (47%) and 

repetitive task and lack of variety (44.8%) as a high source of 

stress, and over a third found inadequate or shortages of staff 

(42.7%) and under promotion (38.9%) as high source of stress.  

 

Table-13: Rating the stressors in banking (General-High level of Stress)  

Rank Sources of stress 

% of respondents experiencing 

high level of stress from this 

source.  

1 Deadline and time pressure 67.2 

2 Work overload 60.9 

3 Long working hours 55.9 

4 Working at a level below their level of abilities and skills 49.5 

5 Repetitive task and lack of variety 44.4 

6 Inadequate or shortage of staff 45.5 

7 Under promotion 39.6 
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Figure-10: Percentage of Respondents Experiencing High Level of Stress 

 

 

Moderate stressors 
        Table-014 and Figure-11 show that nearly half of the 

respondents cited stressors causing moderate stress level were 

poor communications across the organization (45.3%), poor co-

ordination between departments (44.5) and changing in policies, 

structures, technologies or staff (44.5%) and over a third found 

over competitive culture (40.4%), too many responsibilities for 

people, money or others (40.2%) and low participation in 

decision making (39.1%) as moderate source of stress. 

 

Table-14: Rating the stressors in banking (General-Moderate level of Stress)  

Rank Sources of stress 

% of  respondents experiencing 

moderate level of stress from this 

source.  

1 Poor communications across the organization 46.4 

2 Poor co-ordination between departments 46 

3 Changing in policies, structures, technologies or staff 44.4 

4 Over competitive culture 40.1 

5 Too many responsibilities for people, money or others 42.1 

6 Low participation in decision making 38.8 
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Figure-11: Percentage of Respondents Experiencing Moderate Level of Stress 

 

Low stressors 

        Table-015 and Figure-12 illustrate the majority of the 

respondents cited stressors causing low stress level were poor 

relations with subordinates (86.5%), family life adversely 

affecting work (73.2%), poor job security (69.3%) and shift work 

arrangements (68.7%). More than half of the respondents found 

lack of help and support from colleagues (59.6%), lack of control 

over work (58.6%), uncertain responsibilities (56.9%), job 

interfering with home/family life (56.4%) and unfair treatment 

by manager or supervisor (55.9%) as low source of stress and 

nearly half of the respondents reported customer/ client 

complaints (45.4%) and lack of training and career development 

(41.7%) as low source of stress. 

 

Table-15: Rating the stressors in banking (General-Low level of Stress)  

Rank Sources of stress 

% of  respondents experiencing 

low level of stress from this 

source.  

1 Poor relations with subordinates 85.7 

2 Family life adversely affecting work 72 

3 Poor job security 68.2 

4 Shift work arrangements 67.2 

5 Lack of help and support from colleagues 59 

6 Lack of control over work 53.8 

7 Uncertain responsibilities  56.4 

8 Job interfering with home/family life 55.7 

9 Unfair treatment by manager or supervisor 56.4 

10 Customer/client complaints  45.7 

11 Lack of training and career development 43.5 
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Figure-12: Percentage of Respondents Experiencing Low Level of Stress 

 

Personal profile and job stress 

Gender and job stress 

        Perceived level of stress were statically significantly 

associated with gender. Staff with moderate to high perceived 

level of stress were more likely to be male compared to staff with 

low perceived level of stress were more likely to be female. This 

was in agreement with Rhee (1999) study and disagreed with 

Chusmir and Franks (1988) and Cooke and Rousseau, 1984). 

They mentioned that females were “expected to carry the burden 

of raising the children and performing household chores while 

holding a job, which increases stress levels”.  

         Researches pertinent to gender comparisons present 

different findings, some studies indicated gender differences in 

physical, psychological, and behavioral symptoms of stress 

(Nelson et al., 1989, Jex, 1998 and Nelson and Burke, 2000) but 

it is generally expected that females as a group are more stresses 

and feel different stress than males (Chusmir and Franks (1988) 

and Cooke and Rousseau, 1984). Several studies illustrated 

identical relationships between stressors and distress for both 

males and females (Barnett et al, 1993 & Schwartzberg and 

Dytell, 1996). Various differences in stress levels can be 

attributed perception of the workplace (Chusmir and Franks 

(1988).  

        Turnage, 1994) males and females experience stress 

differently primarily due to occupational disadvantages and role 

conflict, ambiguity, and overload that is characteristics of dual 

career couples. Although women experience unique stressors and 

some of their stress responses differ from males, it is still unclear 

as to whether or not women experience stress differently than do 

men.  

 

Work experience and job stress 

        Statistically significant association was found between work 

experience and perceived level of stress. Staffs with 20 and less 

than 20 years banking experience were more likely to perceived 

low stress compared to 21 and more than 21 years banking 

experience were more likely to perceived high stress.  

        In difference to what Robbins (1998) explained that 

individuals who continue with the corporation “longer are those 

with more stress-resistant traits, or those who are more resistant 

to stress characteristics of their organization” and workers 

ultimately enhance “coping mechanisms to deal with stress”.       

 

VI. CONCLUSIONS AND SUGGESTIONS   

Conclusions 

        All occupations are potentially stressful, and this is 

particularly so in the case of banking, where a number of 

potential sources of stress interact. Evidence suggests bankers 

experience significant levels of occupational stress. This study 

aims to investigate occupational stress among bankers in five 

banks, to identify their high job stressor factors and to increase 

understanding of the influence of individual differences in 

occupational stress. Factors such as job design and career 

development were rated as high stressor factors and other 

stressors were also identified. Individual differences such as 

gender and work experience were found to be important.  

        Overall, the results demonstrated that the bank  staff in 

those commercial banks showed their job to be moderately to 

highly stressful. More than half of respondents reported deadline 

and time pressure, work overload and long working hours (work 

demand) as high stressor factor.  

        However, their occupational stress could have been caused 

by several factors mentioned above as well as due to less stress 

management interventions for the individuals and the 
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organizations in order to eliminate or minimize the stressor 

problem at source. Nevertheless, from these findings, it is 

suggested that if stress managed, the perceived level of job stress 

and stressors could potentially be reduced or prevented for 

banker staff of all commercial banks. 

        As job stress is a major cause of work-related illness, while 

there is no specific legislative guidance on stress and how to 

control it, banks are reminded of their duty under “Health and 

Safety at Work Act” to permit, practical, (physical and 

psychological) health, safety and welfare of their employees.  

        However, the results provide a useful first insight into stress 

and sources of stress, which have important implications for the 

well being of banker staff. The researchers highlight general and 

specific strategies to manage and prevent high levels of stress at 

work as well as to improve the main stressors that had been 

experienced for the last six months by full commercial banker 

staff.  

        The understudy banks should follow the three levels of 

organizational stress management interventions by reduction of 

identified stressors in their work place, assisting individual 

bankers to cope with workplace stressors and providing support 

to those who were experiencing the effects of job related stress.  

        The researchers recommend that the MIS users in banks 

should develop a stress management program and an employee 

assistance programs for their workforce. Training for top 

management in order to raise awareness of organizational stress 

and to increase their commitment to tackling stress as well as 

plan to develop an internal stress management steering group.  

        All the banks are supposed legally required to have a health 

and safety policy in their workplace and they should apply an 

incorporated risk management process, using a risk assessment 

instrument, which can be administrated by internal risk assessors 

and continual monitoring of the interferences and ongoing 

measurement of risk. Internal resources to be used to implement 

and develop risk reduction strategies.  

        Strategies which require changes at the broader organization 

level included: redesigning tasks, reducing workloads, role 

clarification, establishing more manageable work programs, 

participative management, providing feedback and social support 

for staff and more equitable reward systems. Many of these 

approaches are directed toward rising worker autonomy, 

participation and control (Warr, 2002).  

        Robert and Andrew (2003) argued it that job redesign could 

improve the experience of staff involved in repetitive work, by 

increasing the variety and range of tasks (horizontal job 

enlargement). For other staff, job enrichment could be facilitated 

by increasing individuals’ autonomy and control over their work 

(vertical job enlargement). Control and autonomy are 

characteristics of assertive behavior, which is regarded as being 

antagonistic to stress. Job enlargement may, serve to reduce 

stress for staff.  

        Generally, job enrichment and redesign offer a model to 

reduce stress as well as improving staff morale. Attention to the 

design of jobs and work organization may also improve 

individual motivation and so leads to greater efficiency.  

        Time management can be used to control stress. The 

inspiration behind time management is that many daily stresses 

can be condensed or reduced if employees do a superior job of 

managing time. One technique to time management was 

explained by Griffin (1999) the items to be listed every morning 

and then be grouped into five categories according to their 

importance. 

        Support provided by the employer for managing individual 

stress should seek to minimize those factors, which are 

potentially stress inducing in the work setting. Many of these 

involve changes in structure or function. Others focus on changes 

in the nature of specific jobs. 

        Further more, the following measures been mentioned by 

Kets de vries et al. (1977) that have to do with the career of 

employees need to be considered such as careful selection and 

appointment, good training programmes, adequate supervision of 

critical moments in the career, such as entrance upon one’s 

duties, promotion and retirement or discharge… the social 

contact between individual and organization should clearly 

spelled out to limit confusion and prevent the existence of 

unrealistic expectations, much care should be given to arrive at 

compatibility between organizational role and individual. 

        Organization should be willing and prepared to provide 

career development appraisal, including the use of self-

assessment tool, to offer individual counseling by internal staff or 

external services, to provide retraining opportunities, and to offer 

access to job placement services, such as ‘outplacement’ 

(Sutherland and Cooper, 2000). 

        Enhancing and designing new programs and training to 

furnish employees and management to maintain new demand, 

such as change in their parts and duties, developing a culture of 

anxieties for the benefit of workers and evolving initiatives for 

instance stress audits and internal staff satisfaction studies. 

        Finally, the researchers recommend that occupational stress 

must be formally recognized as a health and safety issue and that 

the MIS users in Banks need to adopt a systemic and problem-

solving method to it. Clearly as with any other place of work 

threat, the risks should be gauged, and then workable steps 

should be taken to eliminate or minimize them. Finally, stress 

management is a joint responsibility of both individual bankers 

and managers in organizations.  

 

Critiques: 

        The questionnaire proved to be valuable tool for the data 

collection on occupational stress among the staff in commercial 

banks. However, no questions had been asked with respect to 1) 

individual differences: a) Physical condition such as level of 

fitness and health, eating habits, exercise activity, sleep patterns 

and relaxation. b) Personality traits and behavioral characteristics 

such as type A Coronary Prone behavior pattern, needs and 

values. 2) Other stressor outcomes measures such as sickness 

absence levels, physical symptoms of ill health and staff turnover 

rates.  

        During the analysis, the researchers found that one of the 

banks understudy, the questionnaires had been distributed mainly 

to their managers and very few to their staff. The bank stated that 

as the questionnaire was in English, they distributed them among 

their managers to get a better response and the organization 

expected to see the result of this study on their managers rather 

than their staff.  

        Moreover, the researchers mainly depends in studies been 

conducted outside of Bahrain because there was not even a single 

published study of job stress been conducted there to compare it 
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with. Although huge numbers of studies been conducted by so 

many researchers in UK and US. The researchers concluded that 

most of the organizations in Bahrain are unaware of job stress 

consequences and they don’t recognize job stress as an health 

and safety issue. This reflects the cultural views of Bahrainis that 

less attention and importance has been given to the impact of 

work related stress. Nevertheless, the researchers could be the 

pioneers in this type of study in Bahrain.  

        The researchers tried to contact different people and 

departments that might be useful and helpful to this study such as 

head of Occupational Health Department and Public Health 

department in Ministry of Health, Head of Health and Safety 

Department in Ministry of Labor, Bahrain Centre for Studies and 

Research (BCSR), The Bankers’ Society of Bahrain, Bahrain 

Institute of Banking & Finance, Central Bank of Bahrain, 

Arabian Gulf University, University of Bahrain, Collage of 

Health Science, Muharraq Public Library and Manama Public 

Library. Unfortunately, the researchers found no published 

studies been conducted regarding job stress. This means that the 

country is really lacking in general job stress studies and little 

idea about staff stress level or stressor factors.  

        Some of these heads of departments show their concern, 

interest and encouragement and stated that they had never been 

cross this type of study in Bahrain. Others stated that stress is 

under health and safety Act but there is no specific legislative 

guidance on stress and how to control it. whereas, some 

mentioned that no policies been implemented regarding job stress 

in their organization, that’s why the employers take no actions 

towards stress and the employees are the most sufferers.  

        In understanding and recognizing work and stress in 

organization, it is crucial to admit increasing pressure on 

employers to reduce the levels of work-related stress and to 

improve and maintain staff health and well-being. The way 

health and safety in the workplace interpreted tends to reflect the 

concerns of those who are first responsible for implementation of 

specific legislative guidance on stress such as the Ministry of 

Labor and Ministry of Health. Then concerns of those who are 

responsible for implementation of stress management policies, 

for example, human resources, occupational health and senior 

managers of any organization.  

 

Suggestions for future research: 

        Stress in banking staff needs more research, and the means 

of dealing with stress should be opened up for much more 

discussion. Research is needed to clarify the relationship between 

the job stress and job satisfaction in the field of banking. 

Additionally, there is a need to study a larger sample of bank 

staff; to compare how the stresses they experience to those of 

staff working in different division. 

        The researchers recommend future research investigation in 

physical, psychological and behavioral symptoms of stress 

among banker staff. Further research of stress in coping 

strategies and locus of control is needed.  

        Certain findings deserve further consideration in future 

research. For example the relationship between individual 

variables and stressors or the relationship between job 

satisfaction and job stress, despite the strong statistical 

relationship found between high stressor and stress. This 

suggests the possibility that other variables not measured in the 

study may be operating. For example, certain personality factors 

may influence how stressors are perceived. Future studies should 

assess more fully the personality characteristics of bankers.  

        Additionally, a research needs to be done on variables 

(individual differences: demographic differences and personality 

traits and behavioral characteristics) that moderate relations 

between stressors and job performance. This must be 

methodologically sound and have enough statistical power to 

detect moderator effects.  

        Finally, research study is needed to survey the attitudes and 

perceptions of bank officers concerning stress and stress 

management, to determine how bank authorities’ defined stress, 

the impact of stress on bank staff, and what they feel can be done 

to lower stress levels or enhances one’s tolerance to stress. 
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Abstract- Resistance Spot Welding (RSW) is a process that is 

widely used in the automotive industries. The parameters that are 

used to develop a spot weld are the welding current, weld time 

and electrode force. Electrode force was not used as a control 

parameter due to the use of pneumatic system to actuate the 

welding electrode. The pneumatic system does not allow the 

development of closed loop control system; therefore electrode 

force was not used to control the growth of the spot weld nugget. 

This reported work looks into the ability to control electrode 

force dynamically during welding by using servomechanism. 

Force profiles were introduced in this work and the electrode 

force during welding was controlled to follow these force 

profiles. Based on the findings, the developed controller was able 

to control the electrode force during welding to follow the given 

force profiles. Decreasing the electrode force during welding 

facilitates the initiation of spot weld growth earlier in the weld 

cycle which in turn produces bigger weld diameter and stronger 

weld strength. The opposite was noticed when electrode force 

was increased during the weld cycle. Furthermore decreasing the 

electrode fore during welding produced a button pull-out failure 

and increasing the force produced an interfacial weld failure. 

 

Index Terms- Electrode force, Dynamic resistance, Weld 

diameter, Weld strength, Failure mode  

 

I. INTRODUCTION 

esistance spot welding (RSW) is a process used to join sheet 

metal parts by means of a series of spot welds. This process 

is extensively used in mass production of automotive, metal 

furniture and appliances. Automotive manufacturing uses about 

4000 – 6000 spot welds for an automotive body which is known 

as body-in-white (BIW). As a large number of spot welds are 

required for an automotive body to bear the various types of 

loadings that the automotive will be subjected to, the 

manufacturing cost for the spot welding process has increased 

tremendously. In addition, issues related to quality of spot welds 

are still being faced by the industries. Spot weld quality can be 

categorized in terms of the weld strength and weld nugget 

diameter. Stringent quality control will not only improve the 

quality of each spot weld but will also reduce the amount of spot 

welds required for an automotive hence reducing the cost 

significantly. The three main parameters that govern spot weld 

quality are current, time and force. Proper control of these 

parameters will generate the required heat for melting the metal 

and development of spot weld nugget. Increase in spot weld 

nugget diameter has been shown to increase spot weld strength 

[1]. Increase in the welding current was found to increase the 

weld nugget diameter, which in turn increases the weld strength 

until expulsion occurs [2]. Similarly increase in weld time also 

increases weld nugget diameter and weld strength until 

occurrence of expulsion [3]. Expulsion is a phenomenon that 

occurs when molten metal is expelled from the weld zone during 

welding, due to force caused by weld nugget expansion (growth) 

exceeds the supplied electrode force. On the other hand, decrease 

in electrode force will increase the weld nugget diameter and the 

weld strength until expulsion occurs [4]. For decades current and 

time have been the vital control parameters in the industry due to 

the availability of  electronic controllers which allow the 

development of closed loop control system. Electrode force was 

not a control parameter because of the use of the pneumatic 

system to supply force during welding. Pneumatic system, being 

a mechanical system, does not allow the development of a closed 

loop control system; therefore force could not be monitored or 

controlled during spot welding [5]. The objective of this work is 

to control the electrode force using a servo-based system and to 

study the effect of controlling electrode force at a predetermined 

pattern to the weld growth, weld strength and weld failure 

mechanism. 

 

Importance of Electrode Force 

       Electrode force plays a huge role in the heat generation 

during the spot welding process according to equation,  

                 

   Q = I
2
 x R x t; 

 

       where Q = heat generated (kJ), I = welding current (kA), R = 

resistance (Ω) and t   weld time (cycles – 1 cycles = 20 ms for a 

50 Hz spot welding machine). The electrode force affects the 

heat generation by controlling the resistance during the welding 

process. During the squeeze cycle, the electrode force which is 

used to bring the metal sheets into contact influences the contact 

resistance between the sheets or also known as faying surfaces. 

The contact resistance stems from the presence of roughness on 

the contact surfaces or an additional layer between contact 

surfaces. Contact resistance can be increased by reducing 

electrode force which will reduce the contact area at the faying 

surfaces and increase the current density [6]. This will produce 

higher heat generation and increases the rate of melting of 

material during spot welding for a given welding current and 

weld time [7]. During the weld cycle, electrode force influences 

the dynamic resistance, which produces the Joule heating 

required for spot weld growth. The dynamic resistance during 

R 
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RSW is a result of the sum of the bulk resistance, constriction 

resistance and film resistance and dominance of each resistance 

may change during the welding sequence [8]. The dynamic 

resistance during welding was reported to correlate well to the 

weld nugget growth as shown in Figure 1 [9]. The β-peak 

indicates the start of weld nugget growth. Dynamic resistance 

was found to decrease with an increase in electrode force during 

welding [10]. The delay in formation of the β-peak at higher 

electrode force also indicates a delay in the initiation of weld 

nugget growth due to the reduction in Joule heating. This shows 

that the ability to control the electrode force during the weld 

cycle would be able to control the spot weld growth and also 

further improves the strength of the spot weld. 

 

 

 
 

 

II. EXPERIMENTAL 

A.  Instrumentation 

       A pedestal type welding machine (WIM-75 kVA) with 

pneumatic based electrode actuation system was retrofitted in 

this work, into a servo-based electrode actuation system. Instead 

of the pneumatic piston, which was used to bring the electrode 

upwards and downwards, a ball screw was used to convert the 

rotary motion of the servomotor to a linear motion so that the 

electrode can be actuated upwards and downwards. A 

piezoelectric force-strain sensor was fitted to the lower arm of 

the machine to measure the applied electrode force based on the 

strain at the lower arm. This is due to the infeasibility of 

measuring the electrode force directly from the electrode tip 

during the welding process. This sensor was used to produce a 

feedback signal of the electrode force in order to develop a 

closed loop control system.  The electrodes used in this work are 

RWMA Class II CuCr alloy electrodes with tips of 6 mm in 

diameter. Test samples for metallographic study and tensile tests 

were prepared from mild steel plates (BS1449) with dimensions 

of 100 mm x 30 mm and thickness of 2 mm. 

 

B. Force Control System 

         A proportional-integral-derivative (PID) controller was 

developed to control the electrode force during weld cycle based 

on force profiles. The force profiles are function of time, P(t). 

Each force profile consists of a series of force values for each 

half cycle (10 ms), P(ti) throughout the entire weld time. Details 

on the force profiles will be discussed in the subsequent section. 

Feedback signal from the force-strain sensor for every half cycle, 

P(ti)’ will be compared with the respective P(ti) value from the 

force profile to generate an error signal, e(ti). The error signal 

will be sent to the PID controller which in turn, sends a low 

energy signal in the range of ±10 V to the motor amplifier. The 

motor amplifier will then produce the required current to drive 

the servo motor. The torque of the servo motor will be converted 

to a force by the mechanical components (ball screw and 

gearbox) and sent to the electrode to change the electrode force 

accordingly, as shown in Figure 2.  

C. Force Profiles 

The welding current and weld time were selected as 10 kA and 

40 cycles (800 ms) respectively. Figure 3 shows the force 

profiles that were used in this work.  The force profiles were 
chosen based on certain characteristics and it was intended to 

evaluate how these different force profiles affect the spot weld 

properties. The weld properties in this work refer to weld 

diameter, weld strength and mode of failure of weld. Force 

profile A is a force profile which has a higher electrode force 

(2.5 kN) at the start of the weld cycle but decreases to a lower 

electrode force (1.5 kN) during the weld cycle and maintains the 

force till the end of the weld cycle. Force profile B refers to a 

constant electrode force of 2.5 kN throughout the whole weld 

cycle. Force profile C refers to a force profile which has a lower 

electrode force (2.5 kN) at the start of the weld cycle but 

increases to a higher electrode force (3.5 kN) during the weld 

cycle and maintains the force till the end of the weld cycle. In 

force profiles A and C, at 100 ms, force starts to ramp down and 

ramp up respectively at a rate of 1 kN/100ms. 

 

 

 

 

Figure 1: Dynamic resistance during spot welding [9] 
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Figure 2: Force control diagram  

 

 
 

Figure 3: Force profiles during welding 

 

 

II. RESULTS AND DISCUSSIONS 

D. Evaluation of Force Control during Welding 

        Figure 4 shows the force control during weld cycle for each 

force profiles within a preset tolerance band. A tolerance band of 

± 0.2 kN was given to each force profile to take into account the 

noise that will be generated during the weld cycle. The source of 

the noise would be from the machine transformer as well as the 

servo motor amplifier and will interfere with the piezoelectric 

signal. A low pass filter has been added to suppress the effect of 

the noise.  Four repetitions were carried out for each force profile 

to evaluate the repeatability of force control system as well as to 

evaluate the performance of the control system. 
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Figure 4: Electrode force control during welding 

 

       In Figure 4, it is apparent that the developed PID controller 

was able to control the electrode forces during weld cycle to 

follow the force profiles within the set tolerance band. 

 

E. Dynamic Resistance Curves 

       In order to analyse the effect of the force profiles on heat 

generation during welding and weld nugget growth, the dynamic 

resistance curve for each force profile was generated. The 

dynamic resistance was calculated from the secondary welding 

current and secondary voltage across electrodes. The welding 

current waveform was measured using a toroidal coil that gives a 

voltage signal proportional to the induced current waveform at 

the lower arm of the spot welder. Two leads that are connected to 

both the electrodes will measure the voltage waveform across 

these electrodes. The dynamic resistance during the process was 

calculated based on the maximum current value from the current 

waveform for each half cycle (10 ms) and it’s respective voltage 

value (instantaneous value) from the voltage waveform. Using 

instantaneous values were found to eliminate the inductive noise 

resulting in pure resistance values [11]. 

        The force profiles show significant differences between 

dynamic resistance curves as shown in Figure 5. The starting 

resistances for the dynamic resistance curves A, B and C are 

close to each other as their corresponding force profiles have a 

same starting electrode force of 2.5 kN. However, after 100 ms 

(vertical line), as electrode forces in the force profiles change 

except for force profile B, distinct variations were noticed for the 

three resistance curves. 

 

 
Figure 5: Dynamic resistance curves for the force profiles 

           

       Dynamic resistance A shows a β-peak occurring earlier 

compared to dynamic resistance B. As mentioned by Dickinson 

[9], the β-peak indicates the start of a weld nugget growth. As 

force decreases to 1.5 kN in force profile A, it led to an increase 

in resistance which in turn increases heat generation. The melting 

of metal due to increased Joule heating, initiated a weld nugget 

growth earlier compared to force profile B, which maintains a 

constant force. The lower electrode force in force profile A also 

allowed weld nugget to expand freely and to be fully developed 

before the end of the weld time. Meanwhile, dynamic resistance 

C showed the lowest resistance values as the corresponding force 

profile increased to a higher force of 3.5 kN, which reduced the 

resistance and in turn the heat required for weld development. As 

the increase in force suppressed weld nugget growth, no obvious 

β-peak was noticed for dynamic resistance C. Similar 

observations were reported in work by Nachimani [12] and 

Huang [13]. 

 

F. Weld diameter and strength for different force profiles 

       Table 1 shows the achieved weld diameter for each force 

profile. Metallographic samples were produced using standard 

metallographic procedure. Optical microscopy was used to 

examine the fusion zones (FZ) in these samples which have 

coarse macrostructures due to melting and solidification [14]. 

The weld nugget diameter is represented the width of the FZ. 

Four metallographic samples were made for each force profile. 

Figure 6 shows example of a macrostructures which was used to 

measure weld diameter.  
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       Table 1 also shows the achieved weld strengths for the three 

different force profiles. The weld strengths were recorded based 

on tensile tests that were carried out using Lloyd tensile testing 

machine with a crosshead speed of 10 mm/min. The averages for 

all results were based on 4 repetitions. 

 

 

 

 

 

 

Table 1: Weld diameters, strengths and failure for different force profiles 

 

 

       Force profile A (2.5 kN – 1.5 kN) have produced the biggest 

weld diameter (5.7 mm) and highest weld strength (10.83 kN) 

compared to the rest of the force profiles. Comparing force 

profile A and B, which is a constant force profile of 2.5 kN, 

ramping down the electrode force during the weld cycle for force 

profile A at 100 ms at the rate of 1 kN/100ms has facilitated the 

development of spot weld nugget due to a lower electrode force 

and higher dynamic resistance, as shown by dynamic resistance 

curve A in Figure 5. Therefore, Profile A achieved a greater weld 

diameter and higher weld strength compared to Profile B. Work 

by Iyota [15], which carried out simulations to determine the 

weld diameters achieved with constant electrode force and 

electrode force reduced during welding, supports the mentioned 

observation. However with the use of force profile A, slight 

expulsion was noticed during the weld cycle mainly due to the 

reduction in electrode force in the mid of the weld cycle. 

Fortunately the expulsion did not affect the weld strength. 

Meanwhile, Profile C (2.5 kN – 3.5 kN) produced the lowest 

weld strength (6.57 kN) as the electrode force was ramped up to 

the highest force compared to any of the other force profiles, 

therefore producing the lowest dynamic resistance as shown by 

the dynamic resistance curve C (Figure 5) and produced the 

highest restriction to spot weld initiation and  growth.  

       Two types of weld failure were also observed in this work. 

Force profiles A and B produced button pullout failures while 

force profile C produced interfacial failure as shown in Figure 7. 

With reference to findings by Pouranvari and Ranjbarnoode [16], 

the weld diameter produced by force profile C was below a 

critical FZ size. 

        Therefore the shear stress was greater than the tensile stress, 

hence created a failure at the interface of the metal sheets. 

Meanwhile the weld diameters of force profiles A and B were 

above the critical FZ size, leading to pull-out failures. This work 

however did not determine the critical FZ size. 

 

 
 

Figure 7: Weld failures produced by the force profiles 

       

III. CONCLUSIONS 

       The reported work has introduced electrode force as a 

control parameter. The electrode force during welding can be 

controlled with the use of servomechanism. The evaluation of the 

electrode force control during weld cycle showed that the control 

system was able to follow the given force profiles within the pre-

set tolerance band. Controlling the electrode force using different 

force profiles also showed differences in dynamic resistance 

curves and affected weld nugget growth. Decrease in electrode 

force during welding was found to increase resistance which in 

turn increased Joule heating and facilitated weld nugget growth. 

On the other hand, increase in electrode force during welding, 

decreased resistance and therefore caused lower Joule heating 

and impeded weld nugget growth. This work also observed 

Force 

profile 

Average weld 

diameter(mm) 

Std.dev 99% confidence 

interval 

Average weld 

strength (kN) 

Std. dev 95% confidence 

interval 

Weld failure 

A 5.7 0.304 5.31 μ 6.01 10.83 0.212 10.40<µ<11.28 Button pullout 

B 4.6 0.251 4.27 μ 4.85 9.98 0.255 9.46<µ<10.21 Button pullout 

C 3.8 0.238 3.50 μ 4.06 6.57 0.357 5.84<µ<7.31 Interfacial  

Figure 6: Examples of macrostructure 

used to measure weld diameter 
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variation in weld failure mode for the different force profiles 

Reducing the electrode force or maintaining the electrode 

constant caused welds to fail in the button pull-out mode while 

increasing electrode force during welding led to interfacial 

failure of welds. 
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Crafts of Cholistan (Bahawalpur Punjab Pakistan) 
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Abstract- Cholistan is locally known as Rohi.This famous desert 

is 30 km from Bahawalpur. East of Bahawalpur is the Cholistan 

Desert which covers an area of about 15,000 km and extends into 

the Thar Desert of India. The region was once watered by the 

Hakra River, known as the Saravati in vedic times. At one time 

there were 400 forts in the area and archaeological finds around 

the Derawar Fort, the only place with a perennial waterhole, 

indicate that it was contemporaneous with the Indus Valley 

Civilization. The average annual rainfall is only 12 cm, and the 

area's scant cultivation is made possible by underground wells, 

drawn up by camels. The water is stored in troughs, built by the 

tribes, between sandhills and din waterholes called tobas. The 

people are racially similar to those in Rajasthan - tall, with sharp 

features. They live in large, round, mud and grass huts, usually 

built on the top of sandhills. On the whole, they are pastoral and 

nomadic.The word Cholistan is derived from 'Cholna' which 

means moving and the word Cholistan is derived from the Turkic 

word chol, which means "desert". Cholistan thus means Land of 

the Desert. The people of Cholistan lead a semi-nomadic life, 

moving from one place to another in search of water and fodder 

for their animals. The dry bed of the Hakra River runs through 

the area, along which many settlements of the Indus Valley 

Civilization have been found.The local people are known 

as"Riasti"immigrants from other parts of the Punjab and India 

are known as abadkar and mohajir.Most local people speak 

Seraiki, but Punjabi and Urdu are also widely 

spoken.Bahawalpur is a cotton growing region hence a large 

number cotton based products are being manufactured here.One 

of the main features of Cholistani Crafts is that bright and 

attractive colours are being used irrespective of the area in which 

these are produced.The 'Khais' woven cloth,"Rilly" patch 

work,"Zari" thread embroidery are some good examples of 

Cholistani Craft.It may be mentioned that cotton textiles have 

always been a hallmark of craft of Indus valley civilization. 

Various kinds of khaddar-cloth are made for local consumption, 

and fine khaddar bedclothes and coarse lungies are woven here. 

A beautiful cloth called Sufi is also woven of silk and cotton, or 

with cotton wrap and silk wool. 

        Now I come to the craft s of Cholistan an art which comes 

into being due to necessity,the residents of the outskirts area of 

Cholistan work day and night to fullfil their needs,but even in 

these necessities the element of creativity is found their choice of 

colours and design is not less than a veteran artist.The most of 

the requisite items are crafts and a variety of crafts are being 

manufactured by them at home.The known Crafts of Bahawalpur 

region are Elaborately embrioded shoes locally known as 

"Khussa", "Cholistani Hand Fans","Carpets","Lady suits(block 

prints with vegitable dyes)","Bed Sheets(block prints with 

vegitable dyes)","Crinkles(cross stich and bnasi 

stich)","Towels",table mats ladies and gents kurty,cushions table 

sheets,ladies suits(Zardozi,tarkashi and thread 

embroidery).Scarves,cotton men's wear,hand made 

shoes,women's wear(block print and sussi),crikle shiffon(with 

Gita work) pillow covers(with wool thread embroidery having 

traditional motifs),bed sheets (traditional Ralli pattern in 

traditional colours and styles),a wid range of choli and ghagra 

(tic and die).Bahawalpur is also famous for pottery made of clay 

found in these areas.These wrought by the inheritd skill of 

artisans into paper-thin pottery noted for its elegance,delicacy of 

design and decorative pattern painted there on.Dried date tree 

leaves,Basket work include stripped date leaves woven by skilled 

craftsmen to produce article of utility such as basket,hand-

bags,ladies bags,mats etc,in elegant design decorated with 

traditional pattern which make these article covetd owing of their 

exquisite craftsmenship.The handicrafts made of dried date tree 

leaves are very famous amoung the tourists and local 

residents.The golden hands of craftsman use differents sticks of 

plant materials to twist and turn them in such a way to shape  it 

like baskets and seaters which look beautiful as well as have 

utilization process. The design and bright colours of these crafts 

reflect the art taking birth and associated with this soil to great 

extent,desplaying the growing plants and trees,wild 

bushes,flowers,birds,hand fans rug,khais etc. This factor can be 

observed.These Cholistani bright colours sometimes refer to the 

scorching sunshine to Cholistan desert sometimes of the cool 

sand and at other times. 

 

I. INTRODUCTION 

ow let's review the crafts of Cholistan. 

Khussa: 

        Khussa is the Hall-mark of the craft of Bahawalpur Cholistan ,the Khussa which is famous all over the World .The gillterning 

thread used in it is locally called "Tilla"and the soul of this shoe is made by skin of cows and other animals.Visually,these shoes are 

very beautiful attractive and are the status symbol over here. 
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              (fig 1-Khussa making )                                                               (fig 2 -Khussa final product) 

 

Chahbian: 

        Another craft of date tree leave is chahbian.A decorative plate used for meals and is must at the dining place.Dyes are used to 

decorative it and golden/silver foils are used for embelishment of these chahbian. Like big plaques, these are also made of palm leaves 

in different bright colours with beautiful patterns and geometric designs.These are used for keeping the 'chapatis' (bread) and also as 

wall decoration. 

  

 

 

 

 

 

 

 

 

 

 

 

 

                     (fig 3-Chahbi making )                                                           (fig 4 -Chahbi final product) 

 

Pottery Making: 

        The finest clay pottery is not remarkable in its charming appearence but also have great use.Specially pitcher(Ghara) which keep 

the water cool in scorching summers of the sand.The people who make pottery called Kumhar.They are skilled people in this 

art.Colourful and simple pottery are made in this region.  

                        

 

 

 

 

 

 

 

 

 

 

 

 

 

                  (fig 5-Pottery making )                                                           (fig 6 -Pottery final product) 

 

Hand Fans:  

        Dried date tree/palm leaves are used by these magnificent craftsman to weavethem into round our square shapes with 

sticks.Colourful frills (gola kinari,sitary moti etc) and dyes are also used to adorn these hand fans. 
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                    (fig 7-Hand Fans making )                                                           (fig 8 -Hand Fan final product) 

 

Chahj: 

        The golden hands of the craftsmen use different sticks of plants materials (kanay) to twist and turn them in such a way to shape it 

like a tray to clean rice and other purpuses.They also uesd leather threads and colourful simple threads. 

 

 
 

                    (fig 9-Chahj making )                                                                (fig 10 -Chahj final product) 

 

Morhey: 

        Sticks of (kanas) and date tree leaves are tired in such a way to make it a comfortable seater and then embelishments of 

embroided and valvet clothes are used to cover the seats.Cholistani bright colours are used in its.Colourful morhey are also used for 

decorative piece.  

 

 
                      (fig 11-Morhey making )                                                           (fig 12 -Morhey final product) 

 

Ralli(Gindi): 

        The fascinating fabric called Ralli or Rilli is a remarkable textile artwork converted into quilts, table runners and cushion 

covers. Thousands of women are involved mostly in Sindh, partly in some parts of Cholistan in Bahawalpur distt.Ralli (Seraiki mean 

jurna,rallana,millana)means mixing of pieces or anything. Gindi/Ralli is a very beautiful and colourful craft of cholistani region and  

is the salient features of the craft of Cholistan. 
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                     (fig 13-Gindi making )                                                             (fig 14 -Gindi final product) 

 

        The wonderful Cholistani bright colours and patches of clothes are overlap in tidy pattern which dipict the livelyhood of the 

people of the Desert. It is made of small pieces of different colours of cotton cloth and needle work. It can be used as wall hanging,bed 

cover,carpets and blankets etc.This craft is mostly made in rural areas of Cholistan. 

 

Khais: 

        Chadars and Gindian are the products of hand looms which are not apparantly beautiful but have utilization purposes.Specially 

desi cotton threads are used for weaving.Traditional local Cholistani motifs are used lively colours. 

 

 
 

                      (fig 15-Khais making )                                                             (fig 16 -Khais final product) 

 

Khara: 

        Khara is a big basket made by turning and twisting hard sticks of ((falsa) into round deep bowl shape utilization level of this craft 

is very high over here.  

 

 
                     (fig 17-Khara making )                                                             (fig 18 -Khara final product) 
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Spining Wheel: 

        Spindle yarming is another oldest craft of this region.Cotton is turned into thread with the help of spining wheel.This thread have 

used in khais and suit.Cholistani people are mostly used this cotton thread made suit.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

         (fig 19-Thread making on spining wheel)                                       (fig 20 -Thread made suit final product) 

 

Pranda Making: 

        Pranda making is another salient craft of Bahawalpur region.Black threads are tied in such a way to grip the hairs.Women of this 

region wears pranda for its beauty and look elegant.Pranda are available in wide varity with colourful threads.Beautiful pearl wearing 

and cut mirror work. 

 

 
                      (fig 21-Pranda  making)                                                            (fig 22 -Pranda final product) 

 

Block Printing: 

With simple technique of block printing interesting.Block printed fabrics are produced.Vegetable and fruit dyes are  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                   (fig 23-Block Print  making)                                                    (fig 24 -Block Print final product) 
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used in it.The finest example of block printing is Ajrak.Carved blocks of wood with incredibal cholistani traditional motifs are used in 

this technique.  

 

Embriodery: 
        Embriodery is one of the most sought out handicrafts of Bahawalpur Cholistan.It is full of gifted men and women  

                 

 

 

 

 

 

 

 

 

 

 

 

 

                  (fig 25-Embroidery  making)                                                   (fig 26 - Embroidery final product) 

 

        who produce one of the most adorable across stich,using moti sitary etc. It is an attractive kind of embroidery work done on 

Dupata,Kurta and Chadar etc.  

 

Parchy: 

        The skillful craftsmen of this region has maximum utilize the date tree leaves and palm leaves into crafts.The neatly weaved mats 

of dried date tree leaves in another remarkable craft of this area.Geometrical shapes and pattern are used in it.  

 

 
 

                        (fig 27-Parchah  making)                                                        (fig 28 - Parchah final product) 

 

Pillow Covers: 

        Pillow Covers with decorative patchwork and embroidery with woollen thread is another craft of  

                                               

 

 

 

 

 

 

 

 

 

 

 

              (fig 29-Pillow Covers  making)                                                (fig 30 - Pillow Cover final product) 
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Cholistan.Geometrical shape and cholistani bright colours are used in it. 

 

Carpet Weaving: 
        Carpet Weaving is one of the most important crafts of Bahawalpur state.Sheep wool thread is used in the carpet made here with 

traditional motifs which appears sight capturing and are finest examples of carpet making.Hand made carpet of this region is famous 

all over the Pakistan. 

 

 

 

 

 

 

 

 

 

   

 

 

 

                

 

                (fig 31-Carpet Weaving  making)                                                  (fig 32 - Carpet final product) 
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Abstract- Cholistan is locally known as Rohi.This famous desert 

is 30 km from Bahawalpur. East of Bahawalpur is the Cholistan 

Desert which covers an area of about 15,000 km and extends into 

the Thar Desert of India. The region was once watered by the 

Hakra River, known as the Saravati in vedic times. At one time 

there were 400 forts in the area and archaeological finds around 

the Derawar Fort, the only place with a perennial waterhole, 

indicate that it was contemporaneous with the Indus Valley 

Civilization. The average annual rainfall is only 12 cm, and the 

area's scant cultivation is made possible by underground wells, 

drawn up by camels. The water is stored in troughs, built by the 

tribes, between sandhills and din waterholes called tobas. The 

people are racially similar to those in Rajasthan - tall, with sharp 

features. They live in large, round, mud and grass huts, usually 

built on the top of sandhills. On the whole, they are pastoral and 

nomadic.The word Cholistan is derived from 'Cholna' which 

means moving and the word Cholistan is derived from the Turkic 

word chol, which means "desert". Cholistan thus means Land of 

the Desert. The people of Cholistan lead a semi-nomadic life, 

moving from one place to another in search of water and fodder 

for their animals. The dry bed of the Hakra River runs through 

the area, along which many settlements of the Indus Valley 

Civilization have been found.The local people are known 

as"Riasti"immigrants from other parts of the Punjab and India 

are known as abadkar and mohajir.Most local people speak 

Seraiki, but Punjabi and Urdu are also widely 

spoken.Bahawalpur is a cotton growing region hence a large 

number cotton based products are being manufactured here.One 

of the main features of Cholistani Crafts is that bright and 

attractive colours are being used irrespective of the area in which 

these are produced.The 'Khais' woven cloth,"Rilly" patch 

work,"Zari" thread embroidery are some good examples of 

Cholistani Craft.It may be mentioned that cotton textiles have 

always been a hallmark of craft of Indus valley civilization. 

Various kinds of khaddar-cloth are made for local consumption, 

and fine khaddar bedclothes and coarse lungies are woven here. 

A beautiful cloth called Sufi is also woven of silk and cotton, or 

with cotton wrap and silk wool. 

        Now I come to the craft s of Cholistan an art which comes 

into being due to necessity,the residents of the outskirts area of 

Cholistan work day and night to fullfil their needs,but even in 

these necessities the element of creativity is found their choice of 

colours and design is not less than a veteran artist.The most of 

the requisite items are crafts and a variety of crafts are being 

manufactured by them at home.The known Crafts of Bahawalpur 

region are Elaborately embrioded shoes locally known as 

"Khussa", "Cholistani Hand Fans","Carpets","Lady suits(block 

prints with vegitable dyes)","Bed Sheets(block prints with 

vegitable dyes)","Crinkles(cross stich and bnasi 

stich)","Towels",table mats ladies and gents kurty,cushions table 

sheets,ladies suits(Zardozi,tarkashi and thread 

embroidery).Scarves,cotton men's wear,hand made 

shoes,women's wear(block print and sussi),crikle shiffon(with 

Gita work) pillow covers(with wool thread embroidery having 

traditional motifs),bed sheets (traditional Ralli pattern in 

traditional colours and styles),a wid range of choli and ghagra 

(tic and die).Bahawalpur is also famous for pottery made of clay 

found in these areas.These wrought by the inheritd skill of 

artisans into paper-thin pottery noted for its elegance,delicacy of 

design and decorative pattern painted there on.Dried date tree 

leaves,Basket work include stripped date leaves woven by skilled 

craftsmen to produce article of utility such as basket,hand-

bags,ladies bags,mats etc,in elegant design decorated with 

traditional pattern which make these article covetd owing of their 

exquisite craftsmenship.The handicrafts made of dried date tree 

leaves are very famous amoung the tourists and local 

residents.The golden hands of craftsman use differents sticks of 

plant materials to twist and turn them in such a way to shape  it 

like baskets and seaters which look beautiful as well as have 

utilization process. The design and bright colours of these crafts 

reflect the art taking birth and associated with this soil to great 

extent,desplaying the growing plants and trees,wild 

bushes,flowers,birds,hand fans rug,khais etc. This factor can be 

observed.These Cholistani bright colours sometimes refer to the 

scorching sunshine to Cholistan desert sometimes of the cool 

sand and at other times. 

 

I. INTRODUCTION 

ow let's review the crafts of Cholistan. 

Khussa: 

        Khussa is the Hall-mark of the craft of Bahawalpur Cholistan ,the Khussa which is famous all over the World .The gillterning 

thread used in it is locally called "Tilla"and the soul of this shoe is made by skin of cows and other animals.Visually,these shoes are 

very beautiful attractive and are the status symbol over here. 
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              (fig 1-Khussa making )                                                               (fig 2 -Khussa final product) 

 

Chahbian: 

        Another craft of date tree leave is chahbian.A decorative plate used for meals and is must at the dining place.Dyes are used to 

decorative it and golden/silver foils are used for embelishment of these chahbian. Like big plaques, these are also made of palm leaves 

in different bright colours with beautiful patterns and geometric designs.These are used for keeping the 'chapatis' (bread) and also as 

wall decoration. 

  

 

 

 

 

 

 

 

 

 

 

 

 

                     (fig 3-Chahbi making )                                                           (fig 4 -Chahbi final product) 

 

Pottery Making: 

        The finest clay pottery is not remarkable in its charming appearence but also have great use.Specially pitcher(Ghara) which keep 

the water cool in scorching summers of the sand.The people who make pottery called Kumhar.They are skilled people in this 

art.Colourful and simple pottery are made in this region.  

                        

 

 

 

 

 

 

 

 

 

 

 

 

 

                  (fig 5-Pottery making )                                                           (fig 6 -Pottery final product) 

 

Hand Fans:  

        Dried date tree/palm leaves are used by these magnificent craftsman to weavethem into round our square shapes with 

sticks.Colourful frills (gola kinari,sitary moti etc) and dyes are also used to adorn these hand fans. 
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                    (fig 7-Hand Fans making )                                                           (fig 8 -Hand Fan final product) 

 

Chahj: 

        The golden hands of the craftsmen use different sticks of plants materials (kanay) to twist and turn them in such a way to shape it 

like a tray to clean rice and other purpuses.They also uesd leather threads and colourful simple threads. 

 

 
 

                    (fig 9-Chahj making )                                                                (fig 10 -Chahj final product) 

 

Morhey: 

        Sticks of (kanas) and date tree leaves are tired in such a way to make it a comfortable seater and then embelishments of 

embroided and valvet clothes are used to cover the seats.Cholistani bright colours are used in its.Colourful morhey are also used for 

decorative piece.  

 

 
                      (fig 11-Morhey making )                                                           (fig 12 -Morhey final product) 

 

Ralli(Gindi): 

        The fascinating fabric called Ralli or Rilli is a remarkable textile artwork converted into quilts, table runners and cushion 

covers. Thousands of women are involved mostly in Sindh, partly in some parts of Cholistan in Bahawalpur distt.Ralli (Seraiki mean 

jurna,rallana,millana)means mixing of pieces or anything. Gindi/Ralli is a very beautiful and colourful craft of cholistani region and  

is the salient features of the craft of Cholistan. 
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                     (fig 13-Gindi making )                                                             (fig 14 -Gindi final product) 

 

        The wonderful Cholistani bright colours and patches of clothes are overlap in tidy pattern which dipict the livelyhood of the 

people of the Desert. It is made of small pieces of different colours of cotton cloth and needle work. It can be used as wall hanging,bed 

cover,carpets and blankets etc.This craft is mostly made in rural areas of Cholistan. 

 

Khais: 

        Chadars and Gindian are the products of hand looms which are not apparantly beautiful but have utilization purposes.Specially 

desi cotton threads are used for weaving.Traditional local Cholistani motifs are used lively colours. 

 

 
 

                      (fig 15-Khais making )                                                             (fig 16 -Khais final product) 

 

Khara: 

        Khara is a big basket made by turning and twisting hard sticks of ((falsa) into round deep bowl shape utilization level of this craft 

is very high over here.  

 

 
                     (fig 17-Khara making )                                                             (fig 18 -Khara final product) 
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Spining Wheel: 

        Spindle yarming is another oldest craft of this region.Cotton is turned into thread with the help of spining wheel.This thread have 

used in khais and suit.Cholistani people are mostly used this cotton thread made suit.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

         (fig 19-Thread making on spining wheel)                                       (fig 20 -Thread made suit final product) 

 

Pranda Making: 

        Pranda making is another salient craft of Bahawalpur region.Black threads are tied in such a way to grip the hairs.Women of this 

region wears pranda for its beauty and look elegant.Pranda are available in wide varity with colourful threads.Beautiful pearl wearing 

and cut mirror work. 

 

 
                      (fig 21-Pranda  making)                                                            (fig 22 -Pranda final product) 

 

Block Printing: 

With simple technique of block printing interesting.Block printed fabrics are produced.Vegetable and fruit dyes are  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                   (fig 23-Block Print  making)                                                    (fig 24 -Block Print final product) 
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used in it.The finest example of block printing is Ajrak.Carved blocks of wood with incredibal cholistani traditional motifs are used in 

this technique.  

 

Embriodery: 
        Embriodery is one of the most sought out handicrafts of Bahawalpur Cholistan.It is full of gifted men and women  

                 

 

 

 

 

 

 

 

 

 

 

 

 

                  (fig 25-Embroidery  making)                                                   (fig 26 - Embroidery final product) 

 

        who produce one of the most adorable across stich,using moti sitary etc. It is an attractive kind of embroidery work done on 

Dupata,Kurta and Chadar etc.  

 

Parchy: 

        The skillful craftsmen of this region has maximum utilize the date tree leaves and palm leaves into crafts.The neatly weaved mats 

of dried date tree leaves in another remarkable craft of this area.Geometrical shapes and pattern are used in it.  

 

 
 

                        (fig 27-Parchah  making)                                                        (fig 28 - Parchah final product) 

 

Pillow Covers: 

        Pillow Covers with decorative patchwork and embroidery with woollen thread is another craft of  

                                               

 

 

 

 

 

 

 

 

 

 

 

              (fig 29-Pillow Covers  making)                                                (fig 30 - Pillow Cover final product) 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 8, August 2014      206 

ISSN 2250-3153  

www.ijsrp.org 

Cholistan.Geometrical shape and cholistani bright colours are used in it. 

 

Carpet Weaving: 
        Carpet Weaving is one of the most important crafts of Bahawalpur state.Sheep wool thread is used in the carpet made here with 

traditional motifs which appears sight capturing and are finest examples of carpet making.Hand made carpet of this region is famous 

all over the Pakistan. 

 

 

 

 

 

 

 

 

 

   

 

 

 

                

 

                (fig 31-Carpet Weaving  making)                                                  (fig 32 - Carpet final product) 
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Abstract- Floods are related to several environmental processes. 

Therefore, its causes are as diverse as its consequences, both of 

which vary with the nature of the flood prone environment. In the 

low lying parts of flood plains, atmospheric extremes, especially 

excessive rainfall- are the primary causes of most of the flood 

episodes. The river Kaliaghai was originated from the highlands 

of the Jhargram P.S in the Paschim Medinipur district. The 

combined flows of the Kaliaghai and kangsabati which meet at 

Dheubhanga in P.S.-Moyna in the district of Purba Medinipur is 

known as the river Haldi. The river Kapaleswari and Baghai are 

two main tributaries of the Kaliaghai. The Kaliaghai- 

Kapaleswari- Baghai drainage basin covers an area of 2145 Km
2
.  

The lower parts of the basin comprising of 1576.25 Km
2
 of low 

lying terrain historically suffers from flood and tidal inundation. 

Therefore it is essential to controlled flood, but practically we 

can’t control due to climatic condition. Better water management 

is necessary in order to achieve maximize returns per unit of 

water and land. Some anthropogenic activity will be restricted for 

reduce flood vulnerability. 

 

I. INTRODUCTION 

looding is regarded as one of the most dangerous natural 

hazards and as a principal trigger of disasters (Alc´antara- 

Ayala -2002). Floods have also occurred in areas, which were 

earlier not considered flood prone. Eighty percent of the 

precipitation takes place in the monsoon months from June to 

September. The rivers bring heavy sediment load from the 

catchments. These, coupled with inadequate carrying capacity of 

the rivers are responsible for causing floods, drainage congestion 

and erosion of river-banks (Correia, F. et al -1998). Cyclones, 

cyclonic circulations and cloud bursts cause flash floods. Sankar 

Kumar Nath and Kiran Kumar Singh Thingbaijam of Department 

of Geology and Geophysics and Debasis Roy of Department of 

Civil Engineering, IIT, Kharagpur published a detailed review of 

the flood situation in West Bengal. Kolkata, Hooghly, Howrah, 

Paraganas, Midnapore, Burdwan, Birbhum, Jalpaiguri, Cooch 

Behar, Malda, Murshidabad and Darjeeling areas are worst 

affected districts. 

      The present research work has been designed to pursue the 

above issues in the context of 'Lower Kaliaghai Baghai- 

Kapaleswary flood basins of Purba and Paschim Medinipur 

district, West Bengal'. The interfluves of the numerous 

distributaries are ill drained (Spate et al -1967) and frequently 

cause water logging during the southwest monsoon season in 

June–September, leading ultimately to stagnation and the 

development of palaeo- channels known as “bills”. The study 

also reviews the projects accepted and accomplished by the Govt. 

departments to bring the flood events under control and 

scrutinize the legacies of such programmers that have resisted 

achieving desired results in managing the situation. Efforts have 

been made to investigate the indigenous methods adopted by the 

local people to cope with the flood prone sub-environment. All 

such studies have been carried out to explore the probable 

management options for reducing the sufferings of the local 

peoples which have been borne by them for about last three- four 

decades. 

 

II. BACKGROUND OF THE STUDY 

      The river Kalighai is the main drainage channel of the basin. 

The other rivers like- Kapaleswari, Deuli, Chandia, Baghai etc. 

outfall in the river Kaliaghai at different points. The drainage 

channels like Katakhali, Ganpat, Kalimandap, Rajwar, 

Sridharpur Khal, Moyna Dry channel etc. along with many 

tertiary drainage channels join with river Kalighai. The river 

Kaliaghai joins with the river new Cossye at Dhewbhanga to 

river Haldi. As the catchment areas of cossye and Kaliaghai are 

adjacent and hyfrometeorologically similar and synchronization 

of flood of new Cossye and Kaliaghai is very common and 

become a major cause for flood problem. Moreover, the tidal 

effect of the river Hooghly via Haldi also traverses along river 

Kaliaghai up to Amgachhia and causes tidal lockage of the basin. 

A very large area in the lower reach of the Kaliaghai is affected 

every year by floods (Barman -2009).  

      Erstwhile Zamindars of the Bengal Presidency in general and 

of the basin under study in particular, mandated by the 

Permanent Settlement 1793, built series of embankments first in 

isolated stretches of no systematic alignments in order to reclaim 

the low lying areas of the 4 basin to increase cultivable land and 

protect them for flood and tidal inundation. By degrees, certain 

lengths were connected to give them a semblance of a regular 

system of embankments either constructed in the lines along the 

rivers or tidal creeks. Through these attempts yielded some 

immediate benefits, did not sustain for long. These piecemeal 

efforts to prevent flood and tidal inundation set forth fast 

deterioration of the carrying capacities of the rive Kaliaghai and 

its tributaries on account of accelerated rate of siltation of river 

beds. Out of 584 Km
2
 of area, which has been identified as flood 

prone in the lower basin, an area of about 385 Km
2
 chronically 

suffers from flood hazards. The premature development of the 

country side by construction of circuit embankments by the 

F  
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zamindars have resulted in rise of the berm and the bed level of 

the rivers and drainage channel than that of the ground level on 

country side. This has also resulted in problem of water logging 

during the rainy season. The circuit and Jalpai (Jalpai lands mean 

lands exposed to overflow of tidal water) embankments of this 

region restrict the tidal ingress within the channel and cause 

accelerated silting up of the river bed. This in turn progressively 

reduced the carrying capacities of rivers and resulted in 

prolonged drainage congestion. After repetitive floods of 1954, 

1956 and 1959 are some of the major floods years in the State 

after the Independence, the State Government decided to frame a 

Flood protection and Drainage scheme for the basin. The Flood 

Enquiry Committee 1959 also made certain observation relating 

to the flood and drainage problems in the basin. The scheme 

styled as “Resuscitation of the Kaliaghai River” framed in 1970 

was the outcome of the above decision. The scheme was 

executed during 1971-74 period. Since the scheme aimed at 

augmenting only the carrying capacity of the river Kaliaghai only 

and did not incorporate the remedies to causes of fast siltation of 

the river beds, it failed to solve the flood and drainage problems 

on a long term basis. Though the scheme, when executed, gave 

relief in varying degrees from flood and drainage congestion for 

about 10 to 12 years, the problems reappeared thereafter. 

 

III. AIM & OBJECTIVES 

      Aim of the study is Flood Hazard Analysis and Management. 

And objectives are: Demarcation of flood hazards area. 

            Identification causes of flood hazards.  

            Un-controlling resigns flood hazard vulnerability.  

            Local label (Village) forecasting and Warning system   

 

IV. ABOUT THE STUDY AREA 

The study has been carried out in some blocks of the flood prone 

areas of Purba and Paschim Medinipur districts, West Bengal 

(Fig No-1.1), namely- Egra I and II, Pataspur I and II, 

Bhagabanpur I (Egra Subdivision); Bhagabanpur II (Contai 

Subdivision); Moyna Community Development (C.D) Block 

(Tamluk Subdivision) of Purba Medinipur District and 

Narayangarh and Sabang (C.D) Block (Kharagpur Subdivision) 

of Paschim Medinipur District (Fig No-1.2). Hydrologically, the 

area belongs to the Lower Kaliaghai-Baghai-Kapaleswary Basin; 

it is an extensive floodplain consisting of a number of flood 

basins like Barachoka, Dubda, Moyna, Bhagabanpur Basins etc. 

The study area extends between Poktapole (22°07'40.9l"N, 

87'22'46.85"E) and Dhewbhanga (22"09'50.31"N, 

87°49'34.45"E) along the course of the main stream i.e., 

Kaliaghai which has been designated as the Lower Kaliaghai 

Basin by the Department of Irrigation, Govt. of West Bengal. 

The total area is 2011.05sq km., within which the lengths of the 

rivers Kaliaghai Kapaleswary and Baghai are 63 km, 37km and 

35 km. respectively.  Topographically the study area can be 

divided broadly in to three major slope units- moderately 

slopping western part, gently sloping northern part and very 

gently sloping southern part. The study area, being covered 

mostly by fertile alluvial soils of Vindhyan family, is intensively 

cultivated with three rice system (Aman, Aush and Boro) along 

with potato and many oil seeds like mustard seed, summer 

season. The area is densely populated having density ranging 

between 540.31persons/km
2
 in Narayangarh block and 1336.76 

persons/km
2
 in Moyna block (Laha.et.al-2014).   

 

 

V. MATERIAL & METHODOLOGY 
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VI. RESULT AND DISCUSSION 

      Causes of Flood: A large amount of water from the Northern 

and Western parts of the Paschim Medinipur generally flows 

through innumerable rivers, canals and natural drains of Egra and 

Kharagpur sub-division and falls in to the Bay of Bengal. The 

main routes of water to fall into the sea are along Orissa Coast 

Canal and some rivers like Baghai, Kaliaghai, Haldi and 

Rasulpur and the Picchabani canal- which is the erstwhile 

Champa canal excavated about 35 years ago. But the natural and 

anthropogenic modifications of drainage system of the area have 

completely altered the regional geomorphological setting which 

is responsible for high intensity frequent flooding in this area. 

Upstream widths are more than the downstream widths. So such 

saucer shape river course is predominantly responsible for the 

slow water movement and inundation in the study area (Bera. et 

al -2012). Moreover, the bed of river Kaliaghai and Kapaleswary 

has risen to such a level, due to siltation, that drainage of rain 

water is hindered because of reversal of river bed slope that has 

taken place for a long period of time. Therefore, most of the 

rivers have become incapable of draining sudden inflow of water 

from the rain storm event in the catchment areas. Sudden release 

of water from the irrigation dams on River Kangsabati and 

Subernarekha also adds fuel to the flooding episodes. 

      The main cause of flood in the whole area is the river 

Kaleghai. The Kaliaghai carries water of the catchment areas of 

Baghai and Kapaleswary to the sea. About 40 years ago, under 

the Kaliaghai project, the river course was channelized along a 

newly excavated canal. The old river – course was left unused 

near Amgachia, but the new course is gradually becoming 

narrow and shallow just beyond Amgachia. The Baghai is also 

narrow and shallow. It has no embankment along its bank. 

Therefore, torrential rain causes the river to overflow and a 

considerable portion of Egra Block gets flooded. 

      Flood intensifying factors: The flood problem of nine 

blocks in the Kaliaghai- Kapaleswary-Baghai riverine complex 

has emerged as a response to the adjustments in flow and 

sediment regimes under above mentioned topographic 

modifications. In addition to absolute mismatch between 

sediment load and power of Kaliaghai, estuarine influence that 

reaches upto Langalkata (to the west of Kaliaghai-Chandia 

confluence), has caused the river to become incapable of flushing 

out all the sediments. As such, enormous sedimentation near 

Langalkata has been manifested in the form of bar formation 

along with a reversal in channel bed gradient. Cumulative effects 

of all these factors have led the Kaliaghai channel to arrive into a 

new adjustment through revival of its earlier course along 

Rasulpur estuary. The situation becomes episodic in years of 

high intensity monsoon rainfall in the upper catchment of 

Kaliaghai (Heritage et al -2004). Furthermore, incapability of 

Kaliaghai to drain out water received from its tributaries (Baghai, 

Kapaleswary and Chandia) causes spilling of water and 

breaching (Fig No-2 & Table No-2) of embankments and 

consequent devastating flood. Bottleneck like narrow outlet at 

the mouth of River Chandia is also another factor that frequently 

causes breaching of its embankment and the water finds a slope-

guided straight course to Kaliaghai inundating the villages on its 

way.  
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      Besides the above natural adjustments, human activities have 

also been found to be responsible for introducing changes in the 

river environment which facilitate the flood situation to pick up 

momentum (Gupta -1995). River channelization through 

straightening, construction of levee and embankments etc. have 

changed the channel phase (Heritage et. al -2004). A primary 

morphological response to the change in flow regime is a 

decrease in channel capacity, brought about principally by 

reduction in channel width by setting up of embankments on both 

the sides of river Kaliaghai and its tributaries. As a result, the 

rivers fail to accommodate and distribute sediments within the 

protective areas between embankments. Landuse change in the 

form of forest clearance for agriculture has caused sediment 

overloading in the rivers. Accelerated valley floor sedimentation 

has been increasingly responsible for lessening the recurrence 

interval of high magnitude floods, vertical accretion of floodplain 

throughout the drainage system due to increased runoff and 

extensive bank erosion even along the tributaries. Thus removal 

of natural vegetation has largely increased the catchment 

sensitivity to extreme climatic events. River flow has also been 

constricted by occupying valley floor for agricultural plots, fish 

farm ponds etc.  

 
 

Anthropogenic Modification: Channel Constrictions  
      Major channels of the area have been constricted at different 

sections of their reaches in variety of ways.  

      1. Channel constriction by construction of bridges or pools 

with concrete structures. 2. Channel constriction by 

encroachment of brick built stations on the river bed. 3. Channel 

constriction by encroachment of fish farm plots with surrounding 

mud banks on the river beds. 4. Channel constriction by 

encroachment of paddy fields with surrounding mud banks on 

the rivers beds. 5. Channel constriction by encroachment of 

settlements with land filling process on the river beds. 6. Channel 

constriction by relocation of embankments along the river beds. 

7. Channel constriction by construction of roads and railways 

across the river beds.  

 

Drainage Modifications within the River Basins  
      1. Jacketed courses with embankments and ring dykes. 2. Salt 

water- freshwater drainage control with sluice gates of older 

constructions. 3. Channel constrictions at different places with 

cross structures. 4. Encroachment into the river valley with 

housing structures, rice paddy farming plots, brick-field stations 

and fish farming plots. 5. Channel diversion for irrigation and 

flood control measures. 6. Attempts of channel straightening and 

channel deepening through channel excavation in few places. 7. 

Channel obstructions by cross roads and railway bridges. 8. 

Ponded flood water basins at the confluences of Kaliaghai River 

with left hand tributary channels and ineffective earthen 

embankments.  

 

Drainage Responses to the Human Modification Processes  
      1. Channel shifting from older courses to the newer courses 

in many places. 2. River bank erosion and embankment breaches 

due to concentration of hydrostatic pressure within the protective 

embankments. 3. Unequal exposures of siltation and drainage 

gradient modifications along the channel courses. 4. Formation 

of bottle-neck situations of the channel reaches. 5. Formation of 

beheaded streams and revival of older courses of streams. 6. over 

spill and over flow of excess water in the downstream sections 

following the modified slope of the floodplain.  
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      7. Channel meandering and channel decaying process with 

uneven siltation rates produced by tidal inflow of sea water and 

annual monssonal runoff and floodings. 8. Decreasing channel 

capacity with reduction of cross-sectional areas.  

 

      The area under study has been experiencing extensive 

inundation due to flood during monsoon, resulting in large scale 

losses of agricultural crops, houses, lives etc. along with many 

accompanied problems summarized below-  

      I. The area has been threatened by high and medium intensity 

(Table No:-3) floods during last forty years. Major flood events 

occurred in 1961, 1962, 1964, 1969, 1973, 1974, 1979, 1984, 

1986, 1990, 1993, 1997, 1998, 2001, 2002, 2003, 2004, 2005, 

and 2007.  II. The natural slope, being very low, and the area 

being interspersed with number of wetlands, basins, ex-

zamindary embankments, roads, railway lines etc. giving rise to 

drainage congestion and floods due to breaches along 

embankments. Ill Construction of Borobandhs (13 nos.) for 

irrigating insignificant expanse of agricultural area, fishing ponds 

with embankments surrounding them beside the river 

embankments making them inaccessible for maintenance, fishing 

ponds and agriculture on river valley etc. have made the rivers 

nonfunctioning. All these have added fuels to the situation. IV. 

Siltation in the river bed is another problem. Kaliaghai the depth 

of siltation increased about 2m -4m since 1974. This has been 

augmented by construction of Bandhs across the river during 

boro cultivation. V. Encroachment of river bed by agricultural 

plots, settlements, tree plantations, and many other uses, has 

made the rivers incapable of draining large volume of water 

during monsoon. VI. Channelization of Kaliaghai along a ditched 

canal under Kaliaghai Project and subsequent shallowing and 

narrowing of that canal are the other problems of the area  

      VII. The pressure of high-tide water is another problem in 

this area. At its confluence with Kaliaghai the River Chandia 

takes the shape of a bottle-mouth causing the water pressure to 

be multiplied during high-tides which frequently breaks the poor 

embankments of the Chandia River. VIII. The depth of the bed of 

Kapaleswary at its mouth is gradually declining due to siltation, 

therefore the banks are overflowed and broken and flood occurs. 

 
 

      Why flood not getting controlled: Though a series of 

projects have been announced to control flood none has been 

implemented so far. Kaliaghai, Baghai and Kapaleswary are the 

rivers responsible for flood in this area for most of the time. No 

appropriate plan has yet been taken up to reform these rivers 

apart from some stray efforts. Water of Jhargram, Lodhashuli, 

Kharagpur, Narayangarh, Keshiari, Dantan, Khakurda and other 

places in this area is released through Kaliaghai and her tributary 

Baghai via Haldi River and is finally getting into the sea, 

whereas water of Sabang, Pingla and Mayna is released through 

Kaliaghai along with her tributaries Kapaleswary and Chandia. 

Kapaleswary meets Kaliaghai at Langalkata where Kaliaghai 

river bed is too high to pass water because of accumulating 

alluvial deposit. Furthermore, the current of Kaliaghai is so slow 

that it can’t even wash out the deposit. These deposits have 

formed mounds in the river beds to grow trees on it. This has 

been the story for last twenty years ever since the normal path of 

Kaliaghai has been altered. From that incident Kaliaghai had lost 

its current. This has been the root cause of flood in Pataspur 

Bhagabanpur area every year. Mass rain water unable to get 

released via Kaliaghai, washes away every embankment of 

Baghai to enter Barachoka wrecking havoc in the area.  

      As Kapaleswary cannot release its water through its outlet 

due to silting up at its mouth the water breaks through its 

embankments and inundates vast area of Sabang. To add more to 

this, the mouth of Chandi is too narrow to pass water. To worsen 

the situation the fishermen who take leasehold of various Mouza 

in Mayna block, drive the water through lock gate for their 

fisheries resulting delay of water to come down. There are 

number of reasons  behind water not going through lock gates 

placed at the mouth of big canals meant for one way drainage of 

fresh water up to the river. Most important reason is silt 

deposition at the mouth of lock gates. Another reason is the lock 

gates are not operated at regular intervals and sometimes the 

gates even do not work properly for poor maintenance of 

Zamindari embankments. Besides all these, cogitations taken 

aftermath of 2005 flood for reforming all the concerning canals 
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have not yet been implemented due to either administrative 

bottleneck or some local constraints. 

 

Reduce Exposure of flood hazards 
      Following protective measures can be suggested for 

reduction of exposure to floods.  

      1. High wall made of woods and timber can be built around 

the houses, so that flood water cannot hit the wall of the houses. 

2. At the advent of rainy season the food items like rice, paddy 

etc. are to be stored and other properties which are difficult to 

move are to be sold. 3. A shelter of about 10 ft high is to be made 

with woods and bamboos in front of the houses, so that the 

valuable belongings are to be moved there and the family 

member can take shelter over there during flood. As the shelter is 

made near the house, there would be no case of theft. 4. 

Kerosene oil is to be stored to avoid fuel problem at the of flood. 

Dry food is to be kept and drinking water is to be stored in large 

pots. 5. Every family should have a boat for transport, collection 

from Govt. reliefs, collection of water and for sanitary works. 

Even this boat can be used as a shelter during flood. 6. Most of 

the tube wells go under flood water. As such, people collect 

water from long distance or often they drink flood water. It is 

important to arrange a reservoir in every village and to install 

tube wells at a higher place and its platform should be made of 

cement. 7. Sufficient medical assistance booths with boat 

facilities are required to be set up during flood in all affected 

villages. 8. Dwellings are to be made on the high lands in the 

flood affected areas. The walls of the houses should be built 

either with bricks or with bamboos, so that the flood may not 

cause any harm to them. 9. Temporary tents for shelter are to be 

setup on roads and other high land areas. For example the State 

High Way from Bajkul to Pataspur, from Temathani to Pataspur, 

Belda – Chennai road, State High Way from Belda to Digha the 

high river bank of the Kaliaghai and the Kapaleswary 36 miles 

circular dyke, the banks of various canals etc. can be favorable 

location for setting up the rehabilitation centers.  

      Temporary flood shelters can be set up on the school 

buildings, by spreading tents along Highways, and on road 

bridges and embankments. 

 

Reduce Vulnerability of flood hazards 

      The people of the surrounding areas of Kaliaghai, Baghai and 

Kapalewari are badly affected in every year by flood. They lose 

their houses, lands, crops and students are in compelled to 

discontinue their studies. As a result, local community generally 

requires some years to recover themselves. Though they suffer 

every year, they do not want to leave their lands and houses. 

Flood is inevitable here. People of those areas cannot avoid 

Flood but they can reduce vulnerability in the following ways 

(Islam. et.al. -2001).  

      1. The low lying lands of the area should be cultivated with 

those varieties of paddy which will grow well in spite of being 

under water for many days. These types of paddy require much 

time and yield is less. 2. Fisheries should be encouraged instead 

of paddy cultivation in the basin areas during the rainy season. 3. 

Ponds can be excavated and materials thus obtained can be used 

to make the grounds higher than flood level, and on this surface 

houses can be building. Vegetable gardening can also be 

practiced on these lands depending on water from the ponds. 4. 

The lands which are not suitable for the cultivation of paddy can 

be used to cultivate mat sticks. This can open up an opportunity 

for another livelihood which may compensate crop damage 

losses due to flood. 5. The low lands can be given to jute. 

Different types of household things like carpets, sacks, bags, 

covers curtains etc. can be made from jute and these articles can 

be sold in the markets. This can be another livelihood option for 

the local people. 6. In most of the cases relief materials, flood 

warnings, Govt. announcements cannot be disseminated among 

the flood victims due to poor social network. Narrow political 

interest falters the Govt. efforts to help the distressed people. 

Therefore, there is a need to encourage NGO’s to take part in 

rescue and relief operation.  

 

Review of existing water management and Agricultural 

practices 

      The objective of water management in irrigated agriculture is 

to provide a suitable moisture environment to crops for obtaining 

optimum crop yields with maximum economy in use of irrigation 

water. The process of water management in a dependable system 

is to remove excess water and to apply additional water when 

needed. It includes the intake conveyance regulation and 

measurement of water available to crop lands in appropriate 

quantities at appropriate time which can increase production. 

Timely and effective drainage are also taken in to consideration. 

It is also essential to know the moisture dynamics within the soil 

and the amount of water used by the crop through evaporative 

demand. Crop production is the main enterprise of this basin area 

and rice is the dominant crop grown in kharif season in medium 

to low land situation. Rice grown in Rabi summer season (Jan-

Feb to Apr-May) in medium to low land situation is locally 

known as “Boro”. Other crops grown in high lands are 

vegetables, mustard and pulses with irrigation facilities from 

canal, Shallow Tube wells, Deep Tube wells, ponds etc. Overall 

rice based cropping pattern is followed in the basin area. The 

canal systems require proper on farm development work for 

proper water management according to the actual needs to crop 

plant. Ground water is extensively used to irrigate summer paddy 

(Boro). Here also flood irrigation is resorted. Water management 

and agricultural practices now followed in the basin area needs 

further improvement. 

 

VII. CONCLUSION 

      Irrigation is one of the main inputs to agricultural production. 

When water is applied to crop land, it is not only increases its 

productivity naturally side by side improvement of agricultural 

production and controlling flood hazards. In this context giving 

some suggestion: this are 1.Short duration paddy varieties should 

be cultivated to minimize the water requirement. 2. Unnecessary 

over irrigation should be avoided. 3. Irrigation to the crop after 

ripening should be avoided. 4. Irrigation and fertilization must 

coincide for better absorption of moisture and nutrients. 5. Crop 

fields should be divided by providing small bunds to ensure 

uniform application of irrigation water. A barrage has to be built 

to hold the water of Kaliaghai and Baghai during rainy season 

and utilize the barrage water for irrigation later on. All the 

embankments have to be heightened and strengthened so that 

these can withstand water pressure during overflow.  
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Renovations of all lock gates and if possible plantation of few 

new lock gates too. To prevent flood at Chandia the associated 

embankments must be widened a heightened as well. The canal 

from Debikhali should be widened in order to drain the Chandia 

water directly to Kaliaghai thereby reducing the pressure of 

water in Chandia. For controlling the water pressure at Sabang a 

canal can be opened from Chandia near Dubrajpur to Kaliaghai. 

For drainage of water that enters Barochauka basin during flood 

a regulator can be planted on Argoal circuit embankment at 

Sardabar. Implementation of Lower Barochauka project by 

opening up a new canal from Sardabar to Argoal Drainage Cut 

channel off take point. Singda Pratapdighi canal has to be 

extended up to Baghai. Opening up of new Singda canal has to 

be stopped. Water should be allowed to flow directly through 

Barochauka basin along old Singda canal according to regional 

slope. This water would be drained through upper Barochauka 

and lower Barochauka to Rasulpur River. A new lock-gate has to 

be placed over Totanala embankment that runs along the border 

of Bhagawanpur-I and Pataspur-I Blocks so that the water can be 

drained to Totanala by a new canal to be dug from Udbadal to 

Rasulpur River.  
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Abstract- Multi-attribute analysis is a useful tool in many 

economical, managerial, constructional, etc., problems. There is 

usually some uncertainty involved in all multi-attribute model 

inputs.  The objective of this work is to demonstrate how 

simulation can be used to reflect fuzzy inputs, which allows more 

complete interpretation of model results.  A case study is used to 

demonstrate the concept of general contractor choice of on the 

basis of multiple attributes of efficiency with fuzzy inputs 

applying COPRAS method.  The work  has concluded that the 

COPRAS method is appropriate to use. 

 

Index Terms- multi-attribute, decision – making model, 

COPRAS, Fuzzy number, contractor assessment. 

 

I. INTRODUCTION 

ultiple attribute decision-making problems are encountered 

under various situations where a number of alternatives 

and actions or candidates need to be chosen based on a set of 

attributes when we consider a discrete set of alternatives 

described by some goals.  Determine the optimal alternative with 

the highest degree of desirability with respect to all relevant 

goals. 

Most approaches in Multi-attribute decision making consist of 

two stages 

       The aggregation of the judgements with respect to all goals 

and per decision alternative. 

       The rank ordering of the decision alternatives according to 

the aggregated judgements. 

       In crisp Multi-attribute decision making models it is usually 

assumed that the final judgements of the alternatives are 

expressed as fuzzy numbers.  In this case the second stage does 

not pose any particular problems and suggested algorithms 

concentrate on the first stage. Fuzzy models are sometimes 

justified by the argument that the goals or their attainment by the 

alternatives cannot be defined or judged crisply but only as fuzzy 

sets.  In this case the final judgements are also represented by 

fuzzy sets which have to be ordered to determine the optimal 

alternative.  Then the second stage is, of course, by far not trivial. 

 

Algorithm for  multiple attributes decision – making  

       Step 1: Establishing system evaluation attributes that relate 

system capabilities to goals 

       Step 2: Developing alternative systems for attaining the 

goals(generating alternatives) 

       Step 3: Evaluating alternatives interms of attributes(the 

values of the attributes functions) 

       Step 4: Applying a normative multiple attributes analysis 

method. 

       Step 5: Accepting  one alternative as “optimal”(preferred) 

       Step 6: If the final solution is not accepted, gather new 

information and go into the next  iteration of  multiple attributes 

optimization. 

 

The problem may be 

 Choice – select the most appropriate (best)alternative 

 Ranking – draw a complete order of the alternatives 

from the best to the worst ones 

 Sorting – select the best k alternatives from the  list 

 

       Multiple attributes decision  provides several powerful and 

effective tools for confronting sorting problems.  Comparing the 

alternatives is the key of making the decision.  However, in case 

of conflicting alternatives, a decision-maker must also consider 

imprecise or ambiguous data, which is norm in this type of 

decision – making problems. 

 

II. FUZZY SYSTEMS AND FUZZY RELATIONAL ANALYSIS IN 

DECISION MAKING 

       The  Fuzzy system has been applied in many fields.  Noorul 

Haq and Kannan (2007) developed a hybrid normalized multi – 

attribute decision making model for evaluation and selecting the 

vendor using analytical hierarchy process and fuzzy analytical 

hierarchy process.  Experimental results showed that the 

proposed method presents more precise estimates over the results 

using the case-based reasoning, classification and regression 

trees, and artificial neural networks methods. 

       A Fuzzy number is an generalization of a regular, real 

number in the sense that is does not refer to one single value but 

rather to a connected set of possible values, where each possible 

value has its own weight between 0 and 1.  This weight is called 

the membership function. A Fuzzy number is a convex, 

normalized fuzzy set A
~

whose membership function is 

atleast segmentally continuous and has the functional value 

1)(~ x
A


 at precisely one element. This can be likened to the 

funfair game “guess your weight”, where someone guesses the 

contestant’s weight, with closer guesses being  more correct, and 

where the guesser”wins”if he or she guesses near enough to the 

contestant’s weight, with the actual weight being completely 

correct(mapping to 1 by the membership function).  A Fuzzy 

interval is an uncertain set A
~

 with a mean interval whose 

M 
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elements possess the membership function value 
1)(~ x

A


.  

As in fuzzy numbers, the membership function must be convex, 

normalized, atleast segmentally continuous. 

 

The following fuzzy sets are fuzzy numbers 

Nearly 6 = 
 )2.0,8(),8.0,7(),1,6(),7.0,5(),3.0,4(

  

 

       But 
 )8.0,7(),1,6(),1,5(),9.0,4(

 is not a fuzzy number 

because membership function of  5 and 6 is 1. 

       The explanation of COPRAS is  the multi- attribute convex 

proportional assessment of alternatives.  Fuzzy convex is  the 

membership grade starts at zero, rises to a maximum and then 

declines to zero again as the domain increases. This method is 

useful for value evaluation of maximizing as well as minimizing 

criteria. Ranking alternatives by the COPRAS method assumes 

direct and proportional dependence of significance and priority 

of investigated alternatives on a system of  criteria . The 

determination of significance and priority of alternatives, by 

using COPRAS method. The presented procedure of COPRAS 

method indicates that it can be easily applied for evaluating the 

alternatives and selecting the most efficient one, with decision 

maker being completely aware of the physical meaning of the 

process.  

 

III. RANKING OF THE ALTERNATIVES BY APPLYING COPRAS 

METHODS 

       The multi – attribute decision making methods mostly deal 

with exactly determined information.  One of such methods is 

COPRAS method. 

        The algorithm of the COPRAS method consists of the steps 

as is shown in the Fig 1 

1.  Selection of the available set most important attributes, 

which describes alternatives. 

2. Preparing of the decision – making matrix X: 
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       Multi attribute decision making model by applying Fuzzy 

numbers 

 Decision making matrix (Matrix with values of 

attributes described in intervals) 

 Normalizing decision making matrix 

 Weighting normalized decision making matrix 

 Calculation minimizing indexes jR
for each 

alternative(The sums of normalized weighted indexes 

describing the j-th alternative that must be minimized 

are calculated) 

 Calculation maxmizing indexes jP
for each 

alternative(The sums of normalized weighted indexes 

describing the j-th alternative that must be maxmized 

are calculated) 

 Calculating the sums of normalized weighted indexes 

describing the j-th alternative.  The alternatives are 

described by minimizing indexes 

 Determining minimal value of jR
 

 Determining significance of alternatives 

 Ranking alternatives according to relative significance 

of each alternative 

 

Fig 1. Ranking of alternatives by applying COPRAS method. 

 

       Where attribute i in the alternative j of a solution; m is the 

number of attributes; n is the number of the alternatives 

compared. 

 

Determining weights of the attributes iq
 

       Normalization of the decision making matrix X̂ .  The 

normalized values of this matrix are calculated as 
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After this step we have normalized decision-making matrix 
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       Calculation of the weighted normalized decision – making 

matrix X̂ .  The weighted normalized values jix̂
are calculated 

as 

 

)4(11;.ˆ mtoiandntojqxx ijiji 

 

       In formula (4) iq
 is weight of the ith attribute. 

       After this step we have weighted normalized decision 

making matrix: 
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       Sums jP
of attributes values which larger values are more 

preferable(optimization direction is maximization) calculation 

for each alternative (line of the decision making matrix): 

 

)6(ˆ
1





k

i

jij xP

 
       In formula (6) k is number of attributes which must to be 

maximized (it is assumed that in the decision making matrix 

columns first of all are placed attributes with optimization 

direction maximum and ones with optimization direction 

minimum are placed after). 

 

       Sums jR
 of attributes values which smaller values are more 

preferable (optimization direction is minimization) calculation 

for each alternative (line of the decision making matrix) 
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Determining the minimal value of jR
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Calculation of the relative weight of each alternative  jQ
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Formula (9) can to be written as follows 
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Determination of the optimality criterion K 

                           

)10(1;max ntojQK j
j



 

       of the priority of the project.  The greater weight (relative 

weight of alternative ) jQ
, the higher is priority(rank) of the 

project.  In the case of maxQ
the satisfaction degree is the 

highest. 

 

Calculation of the utility degree of each alternative 

                 

)11(%100
maxQ

Q
N

j

j 

 

       Where jQ
 and maxQ

 are the weight of projects obtained 

from eqn(9*). 

 

IV. CASE STUDY OF CONTRACTORS SELECTION 

       Contractor’s selecting in construction problem was selected 

to illustrate newly proposed method.  Construction projects are 

complicated, unique and built only once.  The designing and 

construction process always deals with uncertainty, risk and risk 

management.  The right selection of a qualified contractor 

depends on many attributes and gives confidence to the  

stakeholder that the selected contractor can achieve the project 

goals.  The efficiency of a construction process is often 

associated with the successful choice of a  contractor.  The 

construction industry contractors should employ solid and 

reliable strategies to establish their profit and risk margins for 

their offers.  The importance of non-price attributes is well 

recognized in the literature.  In order to select the most 

appropriate contractor for the project and prepare the most 

realistic and accurate bid proposal, general contractors have to 

know all financial, technical and general information about these 

contractors. 

 

V. PROBLEM SOLUTION 

       The set of attributes and initial values of attributes are 

determined on the basis of expert, normative and calculation 

methods.  The set of  alternatives 
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       The weights of the goals have been established as: 

)25,.15.0,45.0,15.0(),,,( 4321 qqqq
 then we find the 

optimal alternative. 

       The decision making matrix X  

 

                   X = 
















2.08.06.04.0

1.03.08.05.0

5.02.03.07.0

 

 

       The normalized decision making matrix as 

                  X =
















25.0615.0353.025.0

125.0231.0471.0313.0

625.0154.0177.0438.0

 

 

       And the weighted normalized decision making matrix 

                 X̂ =
















063.0123.01412.00375.0

0313.00462.01884.0047.0

156.00308.00708.0066.0

 

 

Here 
)1787.0,2354.0,1368.0(),,( 321 ppp

 

and     
)186.0,0775.0,1868.0(),,( 321 RRR

 

2min 0775.0 RR 
 

)2811.0,4813.0,2388.0(),,( 321 QQQ

 
       The utility degree of each alternative is 

%)58%,100%,50(),,( 321 NNN
 

       Thus the best second alternative is selected according to 

COPRAS method. The corresponding alternative rank as follows 

132 xxx 
. 

 

VI. CONCLUSIONS 

       In real life multi attribute modeling of multi alternative 

assessment problems attribute values, which deals with the 

future, can to be expressed in fuzzy intervals. COPRAS is 

developed method for assessment of alternatives by multiple 

attribute values determined in fuzzy intervals.  This approach is 

intended to support the decision making process and increase the 

efficiency of the resolution process. COPRAS method can be 

applied to the solution of wide range discrete multi attribute 

assessment problems in construction. 
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Abstract- Background: One of the major concerns in intensive 

care units is caring. There was no universally accepted definition 

of the phenomenon, instead of decades of research in this field.  

Purpose: The study presented here was designed to explore the 

meaning of caring, particularly from the nurses working at a 

renowned intensive coronary care unit (ICCU). 

Method: Volunteers participated in semi-structured interviews 

and the interviews were recorded in a tape. The recordings were 

transcribed verbatim and the analysis was done using Colliazzi 

reductive framework.  

Findings: Being a nurse in the ICCU meant being valuable, 

professional, and confident. However, in some cases they were 

also frustrated. The theme that emerged from the meaning of 

caring include accountability, empathy, competency 

development and holistic service. 

Conclusion and Recommendations: An understanding of the 

meaning of caring can be of great importance in improving the 

nursing practice. The nature of this investigation was only 

exploratory; therefore more research is required to bring positive 

changes. It is essential to examine the patients’ experience of 

caring in the same setting by the use of a methodology including 

a large sample. 

 

Index Terms- coronary care unit, phenomenology, Mauritius, 

nursing 

 

I. INTRODUCTION 

he concept of human caring has been extensively studied 

since Leininger 1980’s time. It is significant to highlight that 

in the past, there has been a great disagreement observed among 

nurses on the concept of caring. Therefore, Leininger (1981:3-

15), explained that caring is the dominant theme in nursing. 

According to her, caring is a practice focus of nursing. She 

further added that no other profession focuses on caring like 

nurses focus on it. According to Maeve and Vaughn (2001:47-

64), a variety of work has been conducted to unearth the concept 

of caring. However, a totalizing definition has not been worked 

out. Caring had also been claimed to be an important value in 

nursing by Cook and Cullen (2003:192-197)  

 

II. BACKGROUND INFORMATION 

       The state of Mauritius comprises of a main island called 

Mauritius, and outer islands including Agalega, Rodrigues and 

Saint Brandon. The island is situated in the Indian Ocean and is a 

roughly pear shaped island. At the end of the year 2012, the 

population of the republic of Mauritius was found to be 

1,293,549. In the year 2012, the population aged 0 to 14 years 

decreased to 20.6%. It was found to be 25.2% in the year 

between 2002 and 2003 (Arianaik, 2004:2). On the other hand, 

the proportion of people aged 15 to 64 years was found to be 

increasing with 71.8% in the year 2012. It was found to be 68.3% 

between the year 2002 and 2003. The proportion of population 

aged 65+ years was found to be 7.6% in the year 2012. It also 

changed from 6.4% to 6.5% in the year 2002 and 2003 (Arianaik, 

2004:2). From the information presented here in numbers, one 

can formulate that the population is aging and this may have an 

impact on the country’s economy and particularly in the sector of 

health.  

 

Literature Review 

       The concept of caring has been as an escalating interest over 

the decades now.  There are theorists and philosophers, who were 

at the forefront of reminding the significance of caring in the 

profession of nursing. According to a study of caring, it was 

found that caring had been studied as a trait of human, 

interpersonal relationship, moral imperative, affect and nursing 

therapeutic (Smith et.al, 2012: 59).  One of the basic and main 

factors that distinguish nursing profession from other professions 

is “caring” (Bolderston et.al, 2010: 198). The caring concept was 

explained in a number of ways. Watson also argued on the same 

concept and said that caring includes knowledge, performance as 

well as results (O'Connell et.al, 2008:349). Caring was also 

explained as an interpersonal process which was characterized by 

intimate relationships, interpersonal sensitivity and expert 

nursing (Finfgeld-Connett, 2008:196). The caring is important 

for the satisfaction of the patients (Liu et.al, 2010:405) therefore, 

the concept and meaning of caring remains an interest over 

decades. The satisfaction of the patients has a close link with the 

quality of care provided by the nurses and also has a close link 

with caring behaviors of nurses (Wagner and Bear, 2009: 693; 

Padiha et.al, 2008:198).  

 

Caring 

       Main emphasis in the literature review was given to the 

explanation of caring. The word “care” is a commonly used word 

in everyday language and in all occupations (McSherry et.al, 

2012: 4). According to the definition, caring is a feeling and it 

exhibits empathy and concern for others. According to these 

definitions nurse caring is a feeling that requires action as well 

(Lachman, 2012: 112).  

 

Caring in Nursing 

       The concept of caring in nursing has been discussed by 

various researchers. There were several persisting confusions 

regarding caring in nursing. The word of caring was also used as 

T 
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a synonym to nursing (Lachman, 2012: 112). One of the major 

challenges that nurses still face is how to define, describe, and 

identify care and caring (McSherry et.al, 2012:4). According to 

McSherry and co-authors (2012:4), caring is the absence of abuse 

and neglect.  

 

Theories in Nursing 

Leininger’s Theory of Culture Care 

       The development of caring theory by Leininger was based 

on her interest in human dimension and caring. The focus of 

theory presented by Leininger was care, which she linked to 

culture (Leininger, 1991:35). The purpose behind her theory was 

to discover universalities and diversities in human care in 

relation to world view and social culture. Also, to discover ways 

to provide congruent care (Leininger, 1991:39-47). 

 

Watson Theory of Human Care 

       Jean Watson describes nursing as a human science (Watson, 

1979). Its main focus was on the process of human care for 

different people. Main goal of her theory centered on helping 

people to gain higher degree of harmony within their soul, mind 

and body. She elucidated that these goals are achieved through 

caring transactions. She also presented ten carative factors which 

claimed to be the interventions of theory. 

 

Roach’s Conceptualization of Caring 

       Roach published the conceptualization of caring presented 

by Heidegger (1977:319-339) as human mode of being (Roach, 

1984:12). She identified that caring is not unique to nursing 

rather it is unique in nursing. She presented that this concept 

included essential features of nursing as a “helping discipline”. 

Human behavior’s categories within which professional caring 

may be expressed were demonstrated as five C’s: Compassion, 

Competence, Confidence, Conscience, and Commitment. 

 

Boykin and Schoenhofer’s Theory of Nursing as Caring 

       Boykin and Schoenhofer, (1993:21), posited their focus as 

nurturing persons living and growing in caring. It also reflected 

nursing as a human mode of being. According to them, nurse 

endeavors to come to know the other as caring persons and try to 

find out that how a person may be sustained, strengthened and 

supported in process of living and growing caring Boykin and 

Schoenhofer, (1993:25). 

 

Commonly Used Instruments in Assessing Caring 

       Caring is not an easy concept to measure. Watson 

(2002:220-221) presented multiple instruments to measure 

caring. Some of them included Care Behavior Assessment, 

Caring Behavior Inventory, CARE_Q, Caring dimensions 

Inventory, Holistic Caring Inventory, Caring Ability Inventory 

and many others. 

 

III. PROBLEM STATEMENT 

       The situation demonstrated as an enigmatic, perplexed, and 

conflicting condition about the meanings of caring in the 

discipline of nursing and hence required further investigation. 

There was no consensus regarding the definitions of caring and 

this particular claim was also repetitive on numerous occasions. 

There was a chaos about the meaning and place of caring in 

nursing. Since caring was elucidated in different ways 

(O'Connell et.al, 2008:349) and there was not an absolute 

meaning of caring known, this study contributed in knowing the 

meaning of caring in nursing. 

 

IV. PURPOSE OF THE STUDY 

       The study was designed for the purpose of generating 

knowledge to inform practice. The researchers need to examine 

all parts of the reality with belief that science plays a role in 

updating lives of people who are interacting and functioning in 

the society. Nurses play an integral part in delivering the care to 

the patients in the hospitals (Shahshahani et.al, 2010:150). There 

were no published studies found, that solely focused on the 

meaning of caring from the view point of coronary care nurses. 

The previous researches addressed only few aspects which were 

based upon general observations. 

 

V. OBJECTIVES 

       The objective of this study was to explore a live experience 

and also to investigate perceptions of caring by nurses, serving in 

the coronary care unit, in order to have a definite understanding 

of the concept. An added objective of this study was to present 

recommendations to improve current practices in caring.  

 

VI. RESEARCH QUESTIONS 

       The research questions that were addressed in this research 

include: 

1. How was caring perceived in an intensive coronary care 

unit context in Mauritius? 

2. What were the important characteristics that made 

caring happen? 

3. What effects did caring have? 

 

Significance of the Study 

       There were certain ideologies which related to values of 

human and needed to be cherished (Halarambus and Holborn 

(1995:2-18). This philosophy was also presented by several other 

authors in the field of nursing. Therefore, it can be deduced that 

human dignity and respect must be encompassed in providing 

safe care by nurses in ICU. The patient’s charter (Deerpalsing: 

2002), in Mauritius legally requested that every patients must be 

given quality care in nursing regardless of their wealth status or 

any other factor. Therefore, it was significant to understand the 

concept of caring in nursing. 

 

Definition of key concepts 

Coronary Care Unit 

       It is a unit in the hospital that is dedicated to the patients of 

cardio-vascular diseases. It is involved in providing special care 

and monitoring of the cardio-vascular patients (Oxford 

Dictionaries).  

 

Phenomenology 
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       Phenomenology is a qualitative research method. It is the 

most frequently viewed method (Kahlke, 2014:38). 

 

Mauritius 

       Mauritius is one of the main islands of the state of Mauritius 

and is situated in the Indian Ocean. 

 

Nursing 

       Nursing is the use of clinical judgment to provide quality 

care to the care seekers and help them in maintaining and 

improving health (Royal College of Nursing). 

 

VII. RESEARCH METHODOLOGY 

Design 

       The design that was selected for this study based on my 

belief and competence bearing in mind the uniqueness of the 

problem which was stated and the purpose of this project.  

 

Research Site 

       The research was conducted in the local Care Cenrte of 

Mauritius. 

 

Study Population   

       In the year 2010, in the month of October, 30 nurses working 

in the local Care Cenrte, were operational at patient’s bedside. 

The nurses working at the bedside were selected for the study. 

The reason behind this selection was based on the observation I 

made as I was working there. During my work, I observed that 

nurses working at higher positions used a major portion of their 

time in administrative duties. The centre establishment disclosed 

the staffing in the month of October 2010 which is shown in 

table 1. 

 

Table 1: Nursing Staffing Situation at the Care Cenrte-

October 2010 

 

Nursing Staffing Situation at the Care Cenrte-October 2010 

Nursing Superintendent 1 

Nursing Supervisors 4 

Head Nurses 8 

Specialized Nursing Officers 19 

Training Specialized Nurse 

(already qualified general nurse) 

8 

Health Care Assistants 5 

 

Sample, Sampling Techniques and Sample Size 

       Purposive sampling is referred to as a judgment sampling 

and involves the conscious selection of the researcher and 

informants to be included in the study. It is a simple technique 

where the researcher decides what to be known by the 

participants and allow people who are willing to share their 

information by virtue of experiences and knowledge (Tongco, 

2007:147). 12 nurses were taken as the sample size that 

comprised of 6 male and 6 female nurses. The nurses were 

informed to participate in a preliminary briefing session at the 

job place that helped them in deciding whether they have to 

participate or not. Once the participants were finalized after the 

briefing session, they were prepared individually by a pre-

counseling briefing and permission was taken to tape record their 

conversation.  

 

Eligibility Criteria 

       All the participants other than the nurses working at the 

bedside were excluded from the study as they were not in direct 

contact with the patient in terms of nursing interventions and care 

provision. The nurses who were on leaves for more than five 

months were not included in the study because they were absent 

from the area of practice for a long time and they may invent 

false answers. The participants that were selected had a year’s 

experience in the cardiac ICU. 

 

Data Collection Method Interview Process 

       Interview is a method of generating research data that is still 

being used in large varieties of research designs (Al-Busaidi, 

2008:11).  In communication that involves questioning the 

interviewee, the data that is gathered gives more in-depth on the 

thoughts, actions, attitudes of the individuals participating in the 

interview (Kendall, 2008:134). In a semi-structured interview, 

the participants who are voluntarily participating are encouraged 

to provide clarification and detail and considerable time spend on 

probing the participants (Haris, 2008:1). In the present study, the 

process of interview was partly structured and ordered in 

advance so that the same information is obtained from nurses 

participating in the study, in the same way for each without being 

contaminated by the participant. An adequate care was taken to 

make the order of questions in a logical way and high care was 

taken in order to avoid questions that may answer in ‘yes’ or 

‘no’. Probes were also designed to elicit more data for the details 

provided by the participant. An interview guide was prepared by 

reviewing relevant empirical literature.  

 

Interview Schedule 

       Interview schedule contained three sections altogether. Each 

section contained questions. First section was designed to gather 

the demographic traits of the individuals participating in the 

study (Table 2). Demographic traits included age, gender, group, 

ethnic, and their qualification of nursing. Second section 

included personal experiences as nurses while working in the 

ICU and the last section included questions on lived experiences 

of caring, meaning of caring, and descriptions of the incidents 

whereby it occurred. 

 

Procedure of Data Collection 

       At the beginning of interview, I reintroduced myself to the 

participants and handed them a copy of interview schedule so 

that they could go through it. To address all the aspects of the 

investigation, the interview guide was followed. The entire 

conversation was recorded to an audio tape. Also, I took some 

hand written notes on the personal research trail diary that I had.  

The duration of the interview was half an hour or so. If anything 

remained unclear during the interview process, the participants 

were probed about what they just said. Some of the key points 

that were collected during the interview and noted in my diary 

were repeated so that the participant could confirm the points. 

The narratives from the participant were recorded over three 

consecutive days. The point of data saturation was thought to be 
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achieved when it was noted that the answers from the 

participants were repeating constantly and no new answer is 

coming out. 

 

Validity and Quality of Data Collected 

       The environment of interview was prepared satisfactorily. It 

was important to make interviewees able to answer the questions 

appropriately. The venue of interview was free from distraction 

so that participants can concentrate completely on the interview 

process. Rigor was maintained during the entire interview 

process. In this regard, I placed myself as the only person 

responsible for the entire process. I also ensured the use of tactics 

to extract complete data during the interview process. Moreover, 

simple language was used to ensure the validity and 

trustworthiness of the entire interview process. Jargons were 

avoided to enhance the understanding of the participants 

(Cormack, 2000:290-299). It ensured that the participants have 

understood the questions of interview completely before 

answering them. It supported the validity of the study. 

 

Data Analysis Method 

       Coliazzi (1978:59-61) presented a seven step framework for 

analysis of the data. I used the same method for analysis in the 

study as that of Giorgi (1985) analytical framework  The 

framework proposed to read all the protocols in order to acquire 

a feeling of them. It adds by stating that review each protocol and 

then extract the statements that were significant. Spelling out the 

meaning of all the significant statements and organizing the 

meanings that were formulated into clusters. Then, comes 

integration of the results into a comprehensive description of the 

phenomenon under study and formulate an exhaustive 

description of the phenomenon as on equivocal statement of 

identification. Participants of the study were asked about the 

findings as a final validating step. 

       The selected framework was employed for data analysis. 

Before the application of protocols, all the records were 

cautiously listened multiple times and transcribed. The text was 

then read multiple times to get a bigger understanding and 

important sections were highlighted. The meaning of the sections 

that were formulated from the extracts was organized into themes 

and categories. The results were incorporated into themes of the 

caring phenomenon. The formulation of an exhaustive 

description of caring in the cardiac intensive care unit in an 

unequivocal statement of identification was attempted.  

 

Georgi 1985 Principles 

Content Analysis 
Applications 

Reading all protocols 

to acquire a feeling of 

data 

The computer printout of the write-ups 

that derived from the researcher’s 

notes, the tapes, and the process 

memos of each interview was carefully 

read through while the corresponding 

tape was replayed in order to get a 

general sense of the overall data. 

Reviewing each 

protocol and extract 

significant statement 

The write-ups were photocopied and 

copies given colour codes. The copies 

were then reread, this time reading 

line-by-line, paragraph-by-paragraph. 

These readings helped the researcher 

to understand the data further and to 

identify key statements and phrases. 

The identified key statements or 

phrases were marked off using a 

pencil. The common or more regularly 

appearing phrases or statements were 

identified and given codes. The coding 

was done to facilitate the organisation, 

identification, retrieval and analysis of 

meaningful information inherent in the 

data. 

Spelling out meaning 

of each significant 

statement 

The researcher examined each key 

statement to identify the underlying 

theme. This is in line with the 

intuitive-reflective process of the 

transcendental philosophical approach 

described in chapter one, under the 

concept framework. These statements 

or descriptions were then cut from the 

photocopied transcripts and put in 

marked envelopes labelled according 

to themes. 

Organising the 

formulated meaning 

into clusters 

The contents of the enveloped were 

poured out on the table so as to 

identify the patterns and themes that 

occurred. The contents of the 

envelopes were analysed and arranged 

into clusters of themes or categories. 

Where a great deal of data was 

identified, some sub categories were 

developed. To ensure connections 

among the pieces of information 

contained in the envelopes, formal 

writing was postponed until all the 

envelopes were reviewed and 

understood. Thereafter, the researcher 

formulated the meaning of each cluster 

through intuitive-reflective process. 

Integrating results into 

an exhaustive 

description of the 

phenomenon 

Using the same process of intuitive-

reflection, the researcher examined the 

meanings of clustered themes or 

categories to formulate an exhaustive 

description of the lived experiences of 

nurses working in ICCU and the 

description of the meaning attached to 

caring. 

Formulate an 

exhaustive explanation 

of the phenomenon as 

an unequivocal 

statement of 

identification as 

possible 

The same process of intuitive-

reflection was used to develop the 

common meaning of caring within the 

context of ICCU in Mauritius. The 

researcher examined the descriptions 

of the meaning of the lived 

experiences of nurses working in 

ICCU and the description the meaning 

attached to caring to formulate a 

statement describing the essence of 

caring amongst nurses working in 

ICCU. 

Asking participants Several measures of validating the 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 8, August 2014      222 

ISSN 2250-3153  

www.ijsrp.org 

about the findings thus 

as a final validating 

step 

qualities of data collected were used. 

These measures were described under 

data collection method and included 

measures to ensure conformability, 

transferability, credibility and 

dependability. 

 

 

VIII. ANALYSIS 

Table 2: Demographic Characteristics 

 

Characteristics Details Amount/Memo 

 

Gender 

Male 50% 

Female 50% 

 

Marital Status 

Married 8 

Single/Widow/Divorced 2 

Dependents Children, non-working 

wife, etc 

Average 2 per 

nurse 

 

Age Groups 

20-35 3 

36-45 7 

46-55 2 

 

Ethnic Group 

Muslim 4 

Chinese 1 

Creole 1 

 

Nursing 

Qualifications 

Certificate in general 

nursing from Mauritius 

9 

Additional nursing 

Qualifications 

1 

 

Length of 

Experience as 

nurse 

Average of total 

experience since 1
st
 

appointment 

8 

Experience in ICCU 

context only 

4.5 years (Mean) 

 

Ethical Considerations 

       The study presented here involved human subjects, who 

voluntarily participated to be interviewed by me. They 

participated without coercion or incentive. Different terms have 

led to the adoption and development of universal guidelines in 

conducting research. Helsinki declaration (Emanuel, 2013: 1532) 

is one such guideline that helps in protecting the participants 

through legal framework against exploitation and harm. The 

principles from Helsinki declaration were followed in this study. 

A formal clearance certificate was obtained from the University’s 

ethic committee. The participants were given informed consent 

by providing them with an information sheet of study and also 

explained them complete purpose and nature of the study. The 

decision to participate in the study was completely on them and 

they were allowed to leave the study at any time. The participants 

were provided with a coded name in order to promote 

confidentiality and anonymity. All the recorded tapes that were 

collected during the interview were kept safe and no one except 

me could access them. 

  

IX. RESULTS 

       There were four different topics that emerged from the 

questions about being a nurse in the ICCU. The nurses working 

in the ICCU felt that they experience the work in the unit as a 

challenge and were responsible nurses. From this it was deduced 

that they were valuable, professional and felt proud and confident 

in their abilities. Caring is the essence of nursing profession and 

is taken as a core of professional nursing (Watson, 2009:143). It 

was also noted during the study that several nurses expressed that 

they deserved increased consideration for their involvement in 

terms of value of work. 

        In order to understand the meaning of caring the narrated 

lived experiences as a nurse in the coronary care unit was 

examined carefully and manually worked out. The concept of 

caring was explained as getting engaged, a condition that 

required commitment from a nurse. The theme was mapped out 

as being demonstrating accountability. When describing the lived 

examples of their caring episode, the participants spoke about 

their engagement in providing congruent care to the clients. The 

second formulated meaning about caring was a sense of 

developing competency. The theme defines using previous and 

new acquired knowledge, skills and working experiences to deal 

with the conditions. The clusters that were put together to devise 

this theme were learning to set the immediate priority goal, 

initiating the right action and deciding on the minor treatment 

modifications independently. Learned ability to manipulate 

technological machines was seen as a means of supporting the 

critical situations while at the same time maintaining the aspect 

of human caring.  

       Nurses described that they learned to adjust the volumes of 

the inotropic drugs rates as well as rhythm of technology 

machines in use that were sustaining the patient based on their 

personal judgments. According to a participant, “whenever the 

pH of blood swayed, I adjusted the ventilator rhythm as per the 

protocol.” This statement was an example of the caring attention 

that was given. Technology was viewed as an essential benefit to 

the patients and the major helper to nurses. While some nurses, 

also pointed out that these machines are very helpful and some 

nurses stated that these machines could never be a replacement of 

nurses. Another theme that was reflected as a characteristic of 

nursing was empathy. It is a talent of understanding and entering 

in to the feelings of patients. Experiencing critical situations of 

patients including life and death matters impacts the behavior 

and feelings of nurses. Another theme that emerges was 

providing a holistic care. This action included all the dimensions 

of patient’s requirement from a nurse. It includes just the 

technical and special procedures but the whole.  

       All the meanings that were worked out were summarized. 

The summarized findings were brought to the nurses at the 

centre. The nurses read the meanings and expressed their 

concerns and agreement. It was concluded that the themes were 

compatible with what the participants told during the interview.  

       To be a nurse in the ICCU meant four themes Valuable, 

professional, confident, and frustrated. Whereas the meaning of 

caring meant: accountable, competency, development, empathy 

and holistic service. These meanings are presented in the form of 

diagrams for quick understanding.  
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Figure 1: Being a Nurse 

 

 

 
Figure 2: Meaning of Caring 

 

X. DISCUSSION OF RESEARCH RESULTS 

       Four core ideas were presented as the being of a nurse came 

out as the prominent themes. The first three valuable, 

professional and confident were discovered as values that are 

deemed as an optimistic feeling and thought that are believed to 

have a positive impact on the daily activities of caring. 

Professionalism, confidence and accountability from the nurses 

must have an impact on the way the practice occurs. A number of 

nurses revealed that feel frustrated while working in the wards. 

Poor career prospects and insufficient salary were the reasons 

given for this frustration. There is an acute shortage of nurses 

leading to an increased burden at wards. This may be the cause 

of frustration. The frustrated nurse may not deliver the best at the 

working environment.  

       It was obligatory to examine what is “being as nurse” as the 

research method was built on Heideggerian principles whose 

prime framework looks at the lived experiences from the 

participant’s subjective context (Heidegger, 1962). The meaning 

of caring came out as four core characteristics in this study. The 

aspects included accountability, empathy, competency 

development, and holistic service. According to a study there is a 

high need of accountability in nursing who are giving care to the 

patients (Scrivener, 2011:35). Another attribute that constituted 

the caring meaning was competency development. Nurses 

explained that for efficient care provision they had to develop 

skills and knowledge constantly. Empathy was another 

significant attribute which was described 

An additional characteristic of caring was holistic service. The 

holistic aspects of work which the nurses were following in the 

hospital wards included provision of care to the patient’s 

psychological, physical, and also to the patient’s relative. 

Holistic care includes a spiritual dimension as an important 

component (Cooper, 2013:1057). The finding’s highlighted the 

essence of the participants that understood the caring 

phenomenon. Caring was reported to be present in all the 

specialties of nursing by all the participants.  

 

XI. CONCLUSION 

       Professional nurses have their bases on the assumption that, 

as professionals, nurses have an obligation to improve their 

knowledge continuously by becoming critical thinkers, research 

oriented and reflective practitioner (Kassean et.al, 2004:39-41). It 

was worthy enough to explore the meaning of caring at the Care 

Cenrte. The study used qualitative analysis that served to explain 

what caring meant to a group of nurses. The experience of caring 

is the subjective experience which is influenced by the 

background of the person. The findings that were obtained in this 

study support the fact that there is no universally accepted 

definition of caring in the world of nursing.  

 

XII. RECOMMENDATIONS 

       The study was designed to explore the meaning of caring by 

the nurses. Extended research could be done for measuring the 

caring efficacy in a hospital setting. Such a study can change the 

regular practice of nursing. Also, it is indispensable to explore 

the patient’s experience of caring in this setting, by the use of a 

strong methodology including a large sample.  

 

XIII. LIMITATIONS OF THE STUDY 

       The study was weakened by constraints on the transferability 

of the findings. Use of a single data collection method and small 
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sample size were two weaknesses of this study. The factor of 

biasness was also present as the heterogeneity of the population 

was increased. The ability to generalize all the categories of 

nurses was also limited because the sample was handpicked and 

the selection of nurses was confined to the nurses working at the 

bedside. Therefore, the findings in the study cannot present the 

views of caring of those nurses who were not working at the 

bedside. The study could be evaluated and replicated further to 

other categories of nursing and comparisons can be made. 
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Abstract- Development is explain  not as an empirical term 

(Reese and Overton1970) and on occasion as through it is 

(Kaplan 1983) . Many times as what ever happens across the life 

span is what constitutes development. The concept of 

development centers on value based notion of improvement. In 

life span perspective the development is life long, interactive, 

multidimensional, culturally historically embedded process, 

shows plasticity, involves both gain and losses and has 

multidisciplinary field of study. (Sugarman 2001)   

      The quality of life is interpreted differently  as satisfaction 

(Summers 1976), happiness( Esterling 1978),psychological 

wellbeing( Andrews and Withey 1978) and degree  of fulfillment 

of individuals important goals(Frish 1089) .In Positive 

Psychology the scientifically unwieldy notion of happiness is 

broken down several more quantifiable aspect: positive emotion 

(the pleasant life) engagement (engaged life) and 

purpose(meaningful life).  (Seligman 2008)  

      In spite of globalization there is demarcation between 

developed and developing countries in physical, social, cultural 

and psychological environment.. India is the amalgamation of 

different culture, geography, economical status, changing values, 

gender discrimination, and rapid change where as European and 

Western continents have gender equality, modernity, comfort life 

style and discipline.     Since last century lot of brain drain has 

affected the quality of life, wellbeing and mental health of Indian 

citizen who have moved out of the country. The aim of present 

study is the analysis of quality of life in the span of development 

of an Indian in the dual continental perspective. 

Methodology 

      A longitudinal  case study of an Indian at late adulthood  (F 

55+) living in London from past 30 years migrated from Indian  

as single  leading positive  life with wellbeing and quality  . 

      Case Study focuses on the psychological phenomenology of a 

56 years old women migrated to London at the age of 25 years 

and analysis of factors contributed to positive living were 

analyzed. The positive attitude , social and economical security , 

self regulation ,locus of control , job satisfaction, disciplined life 

style and happiness . 

      The analyses of case study reflect that in dual continental 

perspective the physical quality of life is high in European 

continent but psychological wellbeing is high in the native 

continent. As conclusion the case has applied for the dual 

citizenship so that can enhance positive life and living. 

 

Index Terms- Life span , quality of life, wellbeing, self 

regulation, locus of control. 

 

I. INTRODUCTION 

his report is based on the interesting Case Study  of  a 56 

years old women migrated to London at the age of 25 years 

from India with long history of development of  quality of life in 

dual continental perspective of United kingdom and India leading 

to psychological wellbeing. 

 

II. THEORETICAL AND RESEARCH BASIS 

      The Life span development is multidimensional and 

interdisciplinary (Baltes 1987 ), reflects stability as well as 

change ,continuity and discontinuity 

(Datan,Rodeheaven,&Hughes,1987), cyclical and repetitive and  

Cumulative. It is   said to be continuous through out life span 

(Rice 1992) and many times explained as what ever happens 

across the life span is what constitutes development. The concept 

of development centers on value based notion of improvement. 

In life span perspective the development is life long, interactive, 

multidimensional, culturally historically embedded process, 

shows plasticity, involves both gain and losses and has 

multidisciplinary field of study. (Sugarman 2001)   

      The ability to establish and maintain interpersonal 

relationships is one of the central milestone of successful 

development. Although it is true across the entire life 

span(Cacioppo,   Hughes,Waita.Hawkley,&Thisted,2006;Freund 

& Riediger,2003; 

Lang,2004;Lerner,Berntano,Dowling,&Anderson,2002.) building 

positive social relationship might be particularly important in life 

in the transition from adolescent to young adulthood to late 

adulthood. Social approach and avoidance motivation is 

important in understanding social behavior particularly in 

transition phase.(Nikitin, Freund 2008)  Social approach and 

avoidance motivation significantly influences success and failure 

in social relationship one of the most important aspect of 

subjective wee-being.(Diener & Seligman 2002) . 

      The desire to belong and to be socialyy accepted as well as to 

avoid social rejection is a central human need.(Baumeister 

&Leary 1995) In general people react with approach tendencies 

towards stimuli signaling social acceptance and affiliation and 

with avoidance tendency when confronted with stimuli singling 

social disapproval  or rejection . People wants to belong not to be 

rejected. (Nikitin, Freund 2008).In a affiliation domain approach  

motivation refers to a dispositional orientation towards positive , 

hoped for social incentives, where as avoidance refers o an 

orientation away from negative ,feared social incentives. 

(McClelland,1985) Approach and avoidance motivation can be 

found on the level of more autonomic and non-conscious implicit 

T 
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motives as well as on the level of self reported, explicit motives 

and goals.(Ebner, Freund,& Baltes 2006; Elliot, Gable.&Mapes 

2006) Approach and avoidance motivation are largely depend on 

each other and show differential effect on emotion, cognition, 

and behavior.(Davidson,1993) 

      Subjective well-being is  defined in terms of frequent positive 

affect, infrequent negative affect, and high lfe 

satisfaction.(Dirner, Suh, Lucas ,&Smith1999)  Life 

circumstances and demographics, traits and dispositions, and 

intentional behaviors have been identified as predictors of well-

being.(Lyubomirsky, Sheldon,&Schkade,2005.) The social 

approach motivation is characterized by high exposure to 

positive social event approach-motivation individuals might have 

higher well-being than those low in a pproach motivation. Elliot 

et al. (2006) found that approach motivation was a positive 

predictor of approach goals and approach goal in turn are 

positive predictor of subjective well-being. The association 

between social avoid motivation and low wellbeing seems to be 

mediated by a readiness to perceive such negative cues like 

rejection (Downey & Feldman,1996;Downey ,Freitas, Michaelis 

1998) and to react more strongly to the these negative 

cues.(Gable,2006). In contrast recurred exposure to positive 

social events( Gable,2006) and frequent experience of positive 

affect in social situations seems to mediate the association 

between social approach motivation and high well-being.  

      There are different approaches like objective or social 

approach, psychological or integrated approach for explaining 

quality of life. The social approach is  concerned with the 

standard of living and achievement of societal goals. The 

subjective or personal perspective views quality of life as sense 

of being happy  and satisfied with those life element are most 

important to person. It is highly personal includes well-being and 

includes some elements of  self actualization, it does not include 

just momentary stages of happiness and shear satisfaction with 

one’s life. Andrews  and Withey (1978) have combined  these 

approaches and concluded that assessment of human being 

involves the standard of living as well as the degree of excellence 

of individual’s life style. 

       “Quality of life is defined as individual’s perception of their 

position in life in the context of cultural and value system in 

which their life and relation to goals, expectation,  standards and 

concerns.” (WHO QOL Group,1995)The quality of life is a 

holistic concept whose overt parameter  changes  with time 

,globalization and development (a “ahistorical “concept) but 

covert and cognitive parameters reflect individual differences 

,value ,culture and subjective perception;( a   “historical” 

concept).The quality of life (QOL) is explained as a composite 

measure consisting of physical ,mental and social well-being as 

perceived by each individual or by group of individual that is 

satisfaction, gratification in the diverse area of health ,marriage 

,family work, financial situation ,educational opportunity ,self 

esteem, creativity,  belongingness and trust in others. (Monga 

2005) Quality of life refers to the degree of excellence in one’s 

life at any period of time that contribute to satisfaction and 

happiness of the person and benefit society. The satisfactory 

condition includes factors like cohesiveness ,sharing of 

experiences and problems ,helping attitude ,understanding,  

absence of physical and mental illness. The satisfying condition 

includes  factors like sense of belongingness ,presence of positive 

attitude ,subjective feeling of physical well-being, absence of 

unhealthy experience etc.(Verma 1986)  

      In the span of development  there is change in the shades of 

quality of life. In Indian context the QOL depends upon the  

parents contextual world , parental psychological or 

psychopathological environment and cognitive development t. In 

adolescent approach and avoidance motivation , peer contextual 

environment ,values and self esteem plays important role in well-

being and sets tentative goals for QOL. As person develop 

towards early adulthood  reality orientation , personal self 

imposed pressures , economical social –vocational contextual 

environment are the determinants of QOL. The middle adulthood 

is the  most constructive ,reproductive at the same time stressful 

which affect quality of life. 

       The late adulthood is develop pragmatic knowledge but 

QOL varies in reference family  support and economical security.  

In western countries the parameters of QOL differs as family and 

societal norms are different. The physiological parameters may 

reflect high level of standardization but psychological differs in 

multiple context. In spite of  western population is acclimatize 

and condition  to psychosocial environment  the problem of 

isolation , loneliness  ,old age ,low self esteem and community 

living affects QOL. The dual continental perspective influences 

the QOL of individuals of developing countries.  

      In spite of globalization there is demarcation between 

developed and developing countries in physical, social,  cultural 

and psychological environment. India is the amalgamation of 

different culture, geography, economical status, changing values, 

gender discrimination, and rapid change where as European and 

Western continents have gender equality, modernity, comfort life 

style and discipline.     Since last century lot of brain drain has 

affected the quality of life, wellbeing and mental health of Indian 

citizen who have moved out of the country. The aim of present 

study is the analysis of quality of life in the span of development 

of an Indian in the dual continental perspective. 

 

III. CASE PRESENTATION 

      Anjali (name changed) 58 years old single women from 

Ponducheri of India migrated to London U.K. at age of 25 year 

ago .She has volunteered herself for case study. She confessed 

about restlessness, worry, fear of being alone and loosing 

confidence . She informed about her struggle starting from 

scratch to economical sound life in 33 years. Psychological test 

concluded her personality as ambivert,  mild anxiety, average 

self-esteem and assertive behaviour pattern and rigidity. She 

visited a counselor for follow up . 

 

IV. PRESENTING COMPLAINTS 

      She Confessed about subjective perspective of her life 

,anxieties, depression , loneliness, value clashes , lack of 

opportunity  sharing her thoughts with other person a feeling of 

emptiness and insecurity. She narrated about physical comfort in 

her daily living style in London in her independent house which 

she has constructed in the posh area of London by her saving and 

struggle but she constantly had feeling of emptiness (as she 

narrated this word time and again) feeling of isolation and 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 8, August 2014      227 

ISSN 2250-3153  

www.ijsrp.org 

concerned about her late adulthood living mode and style.  After 

living  in London for 30 years she decided to buy a flat  in 

Mumbai for living as a substitute destination for psychological 

security and feeling of belongingness . 

 

V. HISTORY 

      Anjali was aware of her problem and thus needed assistance. 

She was born as third child in her family had normal childhood 

marked with above average intelligence, more of avoidance 

motivational approach shifting with her parents from one city to 

another in India which has given opportunity to learn Bangali, 

Marathi and Tamil Indian state language. At Adolescent she 

started interacting with many foreigners who were visiting the 

Ashram where she was studying in Pondicheri. Very soon she 

picked up French and German as well as started interacting with 

them. She did her graduation form Delhi learned Punjabi as 

dialectic  language. She had a disappointing love relationship and 

decieded to leave India with no money in hand with one  

reference  for London. She stayed at YMCA  struggled hard for 

survival with small multiple part time jobs and after 5 years she 

got a permanent job suiting her multi linguistic skills. She 

reported sense of satisfaction and efforts she has done to improve 

her quality of life focusing more on biological motives food 

,shelter and safety as per Maslows  primary biological needs. 

With her hard saving she bought an  apartment and after focusing 

on physiological security she worked on social affiliation made 

few friends but could not last her relationship because of   

cultural and value systems. She could not maintained her good 

relationship with her sibling in pretest to their high financial 

expectation and favors . She was involved in her career which 

has given her more satisfaction than social affiliation but with 

due course she was loosing competencies like  adjustment . With 

her more saving and hard core work dedication she moved in to 

her own independent house in London which was her long time 

dream goal and lead her to great amount of satisfaction and 

feeling of well-being. She was happy in her cocoon with 

tremendous amount of job satisfaction. As she started moving 

towards her middle adulthood she started developing sense of 

insecurity, fear of being alone and worried about her late 

adulthood.  She became rigid self centered and emotionally flat. 

 

VI. ASSESSMENT 

      Due to avoidance motivational pattern , and struggle for 

survival and different value system ,ageing ,feeling of isolation 

and insecurity of being alone affected her QOL. She has not 

developed any nuerotism  or mental illness but some deviation in 

personality pattern were observed but as she has not visited 

Psychiatrist she was not labeled with personality disorder .As 

reported her family history doesn’t indicate any mental disorder 

but reflected inability to maintain long term relationship.  She 

was going through a transition where she had to make  decision 

regarding herself in the stressful and subjectively perceived 

environment of developed continental . She was physically fit 

,strong and healthy due to healthy food habits ,disciplined life 

style and healthy environment but psychological aspect of quality 

of life were missed out. 

  

VII. CASE CONCEPTUALIZATION 

      The psychological subjective perspective of QOL of Anjali 

was affecting her mental health. The persistent thoughts were 

affecting her cognitive aspect with negativities ,insecurity and 

low self esteem . She was in the dilemma of dual continental 

value and QOL parameter after living in London for 30 years and 

took decision of buying a house in Mumbai India her home 

country . She has made few friends but feels very secured as she 

has neighbors who have all the time talking to her ,sharing her 

feeling and experience ,have feeling of subjective well-being  in 

terms of frequent positive affect, infrequent negative affect, and 

high life satisfaction.(Dirner, Suh, Lucas ,&Smith1999) Now She 

lives six months in India and six months in U.K. narrates  Quality 

of life in reference to the degree of excellence in her life at this 

period of time that is contributing  satisfaction and happiness to 

her.. The satisfactory condition includes factors like cohesiveness 

,sharing of experiences and problems ,helping attitude 

,understanding,  absence of physical and mental illness. The 

satisfying condition includes  factors like sense of belongingness 

,presence of positive attitude ,subjective feeling of physical well-

being, absence of unhealthy experience etc.(Verma 1986)  

 

VIII. COUNSELING 

      Anjali was given 6 session of cognitive counseling and 

responded positively. She was punctual ,showed enthusiasm  for 

developing cognitive skills and changing historical schemas. On 

sixth session  she was satisfied with quality of life and came for 

follow up. 

 

IX. FOLLOW UP 

      Anjali came for one follow up then went to London and her 

mails indicate that now she is leading satisfying life with the best 

of both the continents. . 

 

X. RECOMMENDATIONS 

      The quality of life is a most important determinant of mental 

and physical health. 

      The counseling should be the integral part of individuals who 

reside in dual or multiple continent  for wellbeing and positive 

life 
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Abstract- Objectives: The present study was under taken to 

know the spectrum of renal histopathology in snake-bite cases 

autopsied in Victoria hospital mortuary, Bengaluru. To know the 

haematological and biochemical changes leading to renal 

pathology in nonfatal snake bite cases admitted to Victoria 

hospital, Bengaluru. 

      Methods: Collection of information from in patient case 

records during the period of 18 Months according to proforma. 

Medico legal autopsy (MEA) reports from Victoria Hospital, 

Bengaluru. The data collection is done as per the proforma. 

      Results: Neurotoxic envenomation was responsible for 14 

deaths with mortality rate of 23.33% among snake bite cases. In 

autopsied cases of snake bite poisoning, microscopically renal 

parenchymal congestion& ischaemic changes in tubules are 

commonly noted, apart from inflammatory changesin Glomeruli. 

In 05 cases no abnormalities were noted 

      Interpretation & Conclusion: Majority of the snake bites 

were of Hemotoxic, though mortality was high in neurotoxic 

bites.Lack of transportation facilities, lack of easy accessibility to 

health care centres, more faith in traditional treatments, 

unaffordable cost of ASV, lack of knowledge about ancillary 

treatment modalities in snake bites among the medical faculty are 

the reasons. 

 

Index Terms- ASV, ancillary, Hemotoxic, neurotoxic, MEA 

 

I. INTRODUCTION 

phidic accidents represent a serious public health problem 

in tropical countries because of the high frequency in which 

they occur and the high morbidity and mortality they cause. 

Snake-bite is a well known occupational hazard amongst the 

outdoor workers and also a known cause of increased mortality 

and morbidity in our country. In developed countries the 

frequency of snake bites is increasing amongst those who 

unlawfully keep snakes as pets. Whereas hazardous snake bites 

occur mainly in developing countries especially among rural 

population active in agricultural works,laborers, herders, 

professional snake handlers, trekkers, snake charmers and 

fishermen1. 

       Accurate statistics of the incidence of snake-bites and its 

mortality and morbidity does not exist as there are very limited 

studies in India which have assessed incidence, severity and the 

role of anti-snake venom (ASV) in predicting the outcome of 

snakeenvenomation. However, it is certainly higher than what is 

reported, as there is under reporting of cases in rural area. 

       A total 4, 21,000 envenomations and 20,000 deaths occur 

globally from snakebite each year. It warns that these figures 

may be as high as 18, 41,000envenomation and 94,000 deaths 

globally. The study also states that if an assumption is made 

based on the fact that one envenoming occurs in every four cases 

of snake bite, the global incidence of snake bite could range from 

1.2 million to 5.5 million annually. The highest number of 

envenoming were estimated to be from South Asia (1,21,000) 

which was followed by South East Asia (1,11,000) and East Sub-

Saharan Africa (43,000)annually. The study concluded, India to 

have most envenoming in the world i.e. 81,000envenomings and 

11,000 deaths annually
2
. 

        Among the Asian countries, Pakistan had 40,000 snake bites 

annually with 8,200fatalities and Nepal was estimated to have 

more than 20,000 envenoming with 1,000fatalities. A postal 

survey conducted in Bangladesh revealed snake bite incidence to 

be4.3 per 1, 00,000 population. Of all the snake bites in this 

survey mortality was 20%. 

       In Asian countries reluctantly incidence rate has been 

increasing, in India the data regarding incidence and mortality 

are fragmentary because less than 40% of snake bite patients 

attend hospitals for medical care rather first consults traditional 

practitioners or quacks and only subsequently resort to modern 

medicine
3 

       The data regarding the incidence of snake bite, the mortality 

and morbidity due to snake bite are unreliable due to poor and 

improper reporting system as majority of the snake bites (80% of 

all reported cases) occur among rural population3.In the context 

of incidence present study attempt to know the incidence rate of 

snake –bite –cases autopsied in tertiary care hospitals in 

Bangalore city.  

 

II. METHODS 

       Across sectional study -In-patient case records obtained from 

Victoria hospital, Bengaluru during the period of 18 months from 

November 2011 to May 2013 with written consent consent. By 

using crobanch alpha table sample size was drawn and all 

admitted patients were considered for the study. Medico legal 

autopsies conducted at Victoria hospital mortuary with alleged 

history of snake bite. Collection of information from in patient 

case records during the period of18 months according to 

proforma. Medico legal autopsy reports from Victoria Hospital, 

Bengaluru. The data collection is done as per the proforma. 

       All patient meet inclusion and exclusion criteria, Inclusion; 

Both Sex groups of all ages with history of snake-bite after a 

O 
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valid informed consent. Cases admitted to Victoria hospital of 

Bengaluru city with alleged history of snake bite. Autopsy done 

at Victoria hospital mortuary with alleged history of snake bite. 

Obscure histories are excluded; Cases with no visible snake bite 

mark. Bite from other reptiles/animals, Patients with history of 

bleeding disorders like ITP, Heamophilia,Patients who went 

DAMA or who were referred to other centres were excluded. 

Collected data were analysed by using SAS-6.50 version, 

univariate analysis were employed to draw the significant 

inference. 

 

III. RESULT 

       Majority of the cases about 54 %occurred at the age group of 

20 – 39yrs. Male Predominance were noted in 20-29yrs and 

female predominance in age group of 30-39yrs. The two-tailed P 

value equals 0.0261 & statistically significant. 30.69% of victims 

were farmers. Of the male victims maximum 43.85% were 

farmers. Similarly in female victims 84.81% were housewives, 

followed by 18.96% labourers. Among the study group, 7.22% of 

the subjects were illiterate and 92.78%were literates of which 

43.34% had primary education, 37.02% had secondary 

education, 10.08%were at PUC level and 1.58% was graduates. 

Maximum victims 62.75% belonged to rural region. There is a 

statistically significant association of occurrence of cases in rural 

areas when compared to urban area. In autopsied cases of snake 

bite poisoning, microscopically renal parenchymal congestion& 

ischaemic changes in tubules are commonly noted, apart from 

inflammatory changes in Glomeruli. In 05 cases no abnormalities 

were noted. 

 

 
Figure 1: Fang mark on left foot 
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Figure 2: Fang mark on right foot 

 

 
Figure 3: Gross changes in kidney 

 

IV. DISCUSSION 

       In the present study, maximum victims belonged to 20 – 39 

yrs age group. Among285 males and 158 females, 57.89% and 

48.73% victims belonged to 20- 39 yrs age group respectively. In 

both the sex groups, a statistically significant difference was 

found to be occurrence of snake bite among 20– 39 yrs age 

group. Of both the sex groups, males were predominant 64.33% 

as compared to females35.66%, with male to female ratio of 

1.8:1.Similar observations were made in studies conducted by 

Kulkarni ML & Anees S(1994)33 in Karnataka, Ganneru B & 

Sasidhar RB (2007)20 in Andra Pradesh and Suchitra N et al. 

(2008)22 in Kerala. This observation is not consistent with the 

findings recorded in the study conducted by Monterio NP et al. 

(2010)24 in Manipal, where female predominance was recorded 

with male to female ratio of 1:1.5.The probable reason for 

predominance in males and 20-39 yrs age group is increased 

agricultural activity among these individuals. Maximum victims 

31% were farmers by occupation. Among the male victims, 

majority 44% were farmers. Among female victims, majority 

85% were Housewives followed by labourers constituting 

19%.The above observations made in the study are consistent 

with the studies conducted by Lal P et al. (2001)17 in JIPMER 

Hospital Pondicherry, Chauhan S et al.(2005)19 in PGIMER 

Altered cortex 

& medullary 

ratio 
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Hospital Chandigarh and Shetty AK & Jirli SP (2010)25 in 

Belgaum. The predominance of farmers can be attributed to 

increased frequency of human confrontation with snakes in 

agricultural fields owing to the snakes habits, habitat and prey 

preferences. 

       Observation depicts that victims with non technical 

(unskilled) education are more involved in agricultural works, 

hence more exposed to snake bites. The low literacy level also 

leads to lack of knowledge regarding precautions to be taken to 

avoid snake bites. In this study, maximum percent 37.86% of 

snake bites occurred between12.01PM to 6 PM followed by 

27.89% between 6PM to 12AM.Similar finding was observed in 

the study conducted by Bawaskar HS et al. (2008)  in rural 

Maharashtra and Monterio NP et al (2010)  in Manipal. 

       Majority of the victims 36.59% had bites on foot followed 

by bites on hands in 25.68%. Maximum 64.09% bites were on 

lower limbs (foot-161&leg- 121).Among the 443 cases, 63.20% 

(280) approached primary health centers first, of which only 

40%of cases received ASV.A similar observation was made in 

the study conducted by Chauhan S et al.(2005)19 in PGIMER 

Hospital, Chandigarh. 

       Among the 443 cases, the most common presenting 

symptom was pain at local site onstituting 84.87% followed by 

bleeding which constituted 36.79%. This observation depicts that 

pain at bite site is not a constant feature ASV was administered 

in 82% cases (362 victims). Of there maining 81 cases, 78 cases 

were not given ASV as there were no clinical manifestations of 

envenomation and in 3 cases ASV was not given as the patient 

had severe reactions, thus the patient was maintained on ancillary 

treatment. Of the 362 victims who received ASV, 62% cases 

needed 5 to 20 vials. 2 cases with hemotoxic envenomation had 

persistent bleeding & given >50 vials of ASV.In studies 

conducted by Bawaskar HS (2002)18 in Mahad region of 

Maharashtra, majority required 10 vials; Singh J (2008)23 in 

North Indian Military Hospital, mean ASV required was 180 ml 

and ranged from 9 to 32 vials and Monterio NPet al (2010)24 in 

Manipal, average ASV requirement was 12.4 vials. In this study, 

most of the victims 43% had hemotoxic envenomation. Mortality 

rate of 04% (8 cases) was recorded. Neurotoxic envenomation 

was responsible for 14deaths with mortality rate of 23.33%.The 

observations in other studies varied with the geographical regions 

in which the studywas conducted. Similar observations were 

made in the studies conducted by Kulkarni ML &Anees S 

(1994)33 in Karnataka and Bawaskar HS et al. (2008)21 in rural 

Maharashtra. 

 

V. CONCLUSION 

       Incidence and mortality due to snake bite can be altering by 

the way of educate the rural people beside to take accurate 

preventive measures. Faculty development training programme 

dissent to staff members for intervene to curb snake bite for good 

therapeutic options. 
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Abstract-  This paper talks about 

•Why Microsoft Enterprise Library? 

•How to use Logging Application Block - Microsoft Enterprise Library?  

•What are advantages of using it? 

 

    Index Terms- Microsoft Enterprise Library, Logging Application Block, Types of Logging, How to Use, Advantages  

 

 

I. INTRODUCTION 

Dear Readers, 

First of all, I would say this paper is just for ASP.net developers and I would like to start with a question.  

“How many times you faced the problem where you were unable to find what the exact exception/Problem that occurred on 

production environment?” 

Obviously, you would have faced the problem many-a-times and you must have spend considerable efforts to go to the root cause of 

the issue. But here is good news, Microsoft has provided “Enterprise Library” using which you can log the exceptions/errors.  

Enterprise Library is a complete package for multiple blocks. Here I am not going with all the blocks as that will be too big a subject 

to digest at one go but obviously will tell you in details about Logging Application Block. 
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Types of Error Logging: 

 

The Logging application block provides multiple ways to log the errors/exceptions of an application. These ways are as follows: 

 

S.No. Ways of Error Logging 

1 Database Logging 

2 Flat File Logging 

3 Email Logging 

4 Message Queue Logging 

 

. 

Suitability of different versions: 

 

 

 2.1 Version 2.0 

a. Microsoft Enterprise Library 2.0 was released in January 2006. features include: 

b. Supports .Net Framework 2.0 

c. Significant improvements to Logging Application Block 

 2.2 Version 3.0 

a. Microsoft Enterprise Library 3.0 was released in April 2007. New features include: 

b. Supports .Net Framework 3.0 

c. Contains Data Access, Cryptography, Exception Handling, Logging, Security Application Blocks 

 2.3 Version 4.0 

a. Microsoft Enterprise Library 4.0 was released in May 2008. New features include: 

b. Supports .Net Framework 3.5 

c. Performance improvements (particularly, in the Logging Application Block) 

d. Visual Studio 2008 support 

 2.4 Version 4.1 

a. Microsoft Enterprise Library 4.1 was released in October 2008. New features include: 

b. Supports .Net Framework 3.5 

c. Performance improvements 

d. Usability improvements to the Configuration Tool 

e. Visual Studio 2008 Service Pack 1 support 

 2.5 Version 5.0 

a. Microsoft Enterprise Library 5.0 was released in April 2010. New features include: 

b. Supports .Net Framework 3.5 and above. 

c. New Configuration Tool (Enterprise Library V5 Configuration tool) 

d. Higher performing logging. 

e. Visual Studio 2008 and Visual Studio 2010 support 

. 

How to use: 

 

Now pick enterprise library for you and download it. For versions 5.0 download it from the below URL: 

http://www.microsoft.com/en-us/download/details.aspx?id=15104 

 

 
After installing Enterprise Library 5.0, we will have the installed program in our All Programs of windows as shown below in the 

screen shot. 

http://www.microsoft.com/en-us/download/details.aspx?id=15104
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After the successful installation of Enterprise Library 5.0, we need to install the source code installer available in the All Programs. 

The source code installer provides us the source code needed to implement different application blocks of enterprise library. 

Here, in this white paper, we are concerned about implementation of Logging Application Block, so we will only look into the source 

of the corresponding block. 

 

After the click on Enterprise Library Source Code installer, the following window appears as given in screen shot. 

 
We can provide our custom path for unzipping the source code of the application block. The default location is My Documents >> 

EntLib50Src 
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Now it’s time to decide which way we have to adopt for logging. 

Here we will discuss all the ways. 

. 

 

II. Database Logging 

In database logging, we log all the exceptions in Database and for this purpose we execute a predefined script provided in enterprise 

library source code. 

 

The script can be found at the following location if source code installer is installed in its default location: 

C:\DocumentsAndSettings\MyDocuments\EntLib50Src\Blocks\Logging\Src\DatabaseTraceListener\Scripts 

 
Here we find the script with name: LoggingDatabase 

Basically, the script is nothing but a set of statements to create a database named “Logging” and required stored procedure and table to 

create in the same database. 

After executing the same script, we will find the database “Logging” created in our database set as shown below in the screen shot. 
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The different tables which are created in the database Logging are as 

follows: 

 Category 

 CategoryLog 

 Log 

 

 

 

The stored procedures created are as follows: 

 AddCategory 

 ClearLogs 

 InsertCategoryLog 

 WriteLog 

 

 

Here the table “Log” will be used to log all the runtime exceptions. 

Now it’s time to create an application which will throw a runtime 

exception. 

 

 

 

Simply, go to New > Website and Provide the name to the website.  

Take a button type on the web page and write a code that will throw an exception. In my code, I have thrown my own custom 

exception “Anubhav Raised this exception!!” 

 

 
Now add the reference to the Logging Application Block and Logging Application Database Provider so as to avail the same in the 

web application. 
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Add the namespace Microsoft.Practices.EnterpriseLibrary.Logging in .cs page. 

Now in the catch block, write the code to log the error. The code should be like this 

 
try 
{ 

throw new Exception("Anubhav Raised this exception!!"); 
} 
catch (Exception ex) 
{ 

LogEntry entry = new LogEntry(); 
entry.Message = ex.Message; 
Logger.Write(entry); 

} 
 

Now use Enterprise Library Configuration Editor to apply the logging setting. This tool is very helpful to provide the settings in 

web.config. Simply, Right click on Web.config and click on Edit Enterprise Library V5 Configuration. 

 

 
This will open a window for configuration containing all the setting like Application Setting, Database Settings etc. Moreover, we can 

add different application blocks for settings like Logging Application Block, Data Access Application Block etc. 

 



International Journal of Scientific and Research Publications, Volume 4, Issue 8, August 2014      241 

ISSN 2250-3153  

www.ijsrp.org 

Here we are concerned about Logging Application Block of enterprise library, so we will add Logging setting from the Blocks 

navigation.   

 

Block >> Add Logging Settings 

 
If we want to implement Database Logging we need to add the references of the followings: 

 Enterprise Logging Application Block Database Provider 

 Enterprise Logging Application Block 

 
Moreover, we need to modify”web.config” accordingly. For modifying web.config, we use the Enterprise Library configuration ed itor 

as shown below in the screen shot: Adding the Logging Trace listener is the most important step for Error Logging.  
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Following are the properties which must be set through this editor: 

 

 Name: Name for the trace listener. 

 Add Category Procedure: The name of the stored procedure in the database that creates a new category in tables. 

 Database Instance: 

 Name: Name of the connection string. 

 Connection String: Entire connection string. 

 Database Provider:  Database provider name like System.Data.SqlClient 

 Formatter: Formatter name like Text Formatter, Binary Formatter etc 

 Severity Filter: The minimum severity of messages that will be sent to the logging target.  

 Trace Output Options: Use this property to determine which option or elements to be included in the trace output. 

 Write to Log Procedure: The name of the stored procedure that writes the log messages into the tables. 
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Now it’s time to verify.  Let’s click on “Throw Exception” and see the result. 

We can clearly look in the table “Log” belonging to the database “Logging” having entries of error messages with different 

information: 

 Severity 

 Timestamp 

 Process ID 

 Thread Name 

 App Domain Name 

 Message etc 

. 

III. Flat File Logging 

Let’s create a new website. I named it as “TraceFileLogging”. 

All the steps are again same which are as follows: 

Step.1  Add new web application from VS2010 
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Step.2  Add reference to Enterprise Library Logging Application Block 

 

 
Step.3  Write code for error logging in catch block of .cs page. 
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 try 
        { 
            throw new Exception("Anubhav Raised this exception!!"); 
        } 
        catch (Exception ex) 
        { 
            LogEntry entry = new LogEntry(); 
            entry.Message = ex.Message; 
            Logger.Write(entry); 
        } 

 

Step.4   Modify web.config accordingly using Enterprise Library Configuration Editor  

 

 
Following are the properties which must be set through this editor: 

 Name: Name for the trace listener. 

 File Name: The path and file name to log the messages. 

 Formatter Name: 

 Name: Name of the Formatter. 
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 Template: This is the template used to log the messages. 

 Message Footer: The text of the footer to add to the log messages. 

 Message Header: The text of the header to add to the log messages. 

 Severity Filter: The minimum severity of messages that will be sent to the logging target.  

 Trace Output Options: Use this property to determine which option or elements to be included in the trace output. 

 

Step.5 Test your application. 

 
Let’s click on “Throw Exception” and see the error log file is created in the respective directory we mentioned for log messages.  

In my application I provide the file name “C:\trace.txt” and now this log file is available at the location  

 
Let open it to see how the messages are logged. Yes, its done  

I am looking that following fields are mentioned in this log file: 

 Timestamp 

 Message 

 Category 

 Priority 

 Machine 

 Thread Name etc. 
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IV. Email Logging 

For email logging, all the steps are same as above except the web.config settings. 

So I am including the config section editing only. In the configuration editor, we add the Email Trace Listener as show in the screen 

shot below: 

 
Following are the properties which must be set through this editor: 

 Name: Name for the trace listener. 

 Authentication Mode: The Mode of server authentication like, username and password, windows authentication etc. 

 Authentication Username: The username for authentication. 

 Authentication Password: The password for authentication. 

 From Address: The from address to use for the email messages created for each log entry. 

 Severity Filter: The minimum severity of messages that will be sent to the logging target. 

 Smtp Port: The port used to sent the email messages. 

 Smtp Server: The name of IP Address of the server that will send the email messages. 

 To address: The “To” address to use for the email messages created for each log entry 

 Trace output options: Use this property to determine which option or elements to be included in the trace output. 

 Use SSL: The Boolean value that specifies if the listener will authenticate and send messages using secure socket layer 

encrypted communication. 
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Now let’s test the application. After throwing the exception, we receive a mail regarding the error log. 

 

V. Message Queue Logging 

 

For Message Queue logging, all the steps are same as above except the web.config settings. For this we need to add Message Queuing 

Trace Listener keeping in mind that a message queue is already created in windows as given in the screen shot below: 
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Rests of the steps are very same as the other logging types mentioned above. 

 

VI. Advantage of using Enterprise Logging 

For the database application block, the main advantage is that it makes it easier to produce database-agnostic code. The developer 

interacts mainly with generic Database and Db Command objects, rather than e.g. SqlConnection, SqlCommand, etc. Thus, switching 

to a different database (i.e. Oracle) becomes more feasible. 

Enterprise Library also gently reduces the risk of SQL injection attacks. 

Exception and Logging together make it very easy to log exceptions. 

It’s highly configurable, and if we use it well we'll be able to log comprehensively and with great flexibility. 

 

VII. CONCLUSION 

Thus we can conclude that Enterprise Library is really very helpful to the developers for handling and identifying the 

exceptions/errors which are very difficult on production environment. The use of it is very simple as described in the paper. 
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Abstract- The aim of our study was to analysis a sample parents 

of tennis players in three different clubs situated in Tunisia and 

to incorporate the related inherent of the socio-economic factors 

of these issues and adopted the federal efforts to pout 

popularization of this sport. In our research we were incorporate 

for the achievement, the questionnaire as an investigative 

technique. The analysis focuses on a sample of 100 parents of 

players tennis clubs in three different situated in Greater Tunis. 

The questionnaire is, in fact, a set of ordered questions used to 

collect information’s from a population determined in tennis 

practice. The multiple choice question has a predetermined range 

of responses. Four variables were adopted; the socioeconomic 

level, age, level of studying, quality of population. The results 

indicate after comparing the responses of the experimental group: 

It should be noted that parents who take their children to practice 

courts have different social groups; are the managers, those who 

practice a profession and even retired parents. However, when 

we say that a group has other lower socioeconomic conditions, 

we do not give him a strict assertion scientific and strict sense of 

term. Our experimental show a certain extent, the idea that the 

practice courts in Tunisia is accessible to all social classes and 

socioeconomic conditions do not present an obstacle to the 

middle class to benefit from the virtues of this noble sport. 

 

Index Terms- Tennis, culture, economic society, practice, 

parents 

 

I. INTRODUCTION 

he tennis game was considered one of most bourgeois sport 

and there be attached to the conditions of existence of the 

high social class. The investment in this practice requires major 

commitment hardware. Practitioners of tennis belong to 

privileged social classes. They choose this practice because it 

gives them pleasure and satisfaction away from physical contact 

and confrontation with the adversary.  

      Thus, the spaces reserved for tennis practice were usually in 

specific areas known to a high socio-economic level, and where 

people live more or less rich. Indeed, the attachment of a 

practical class has been studied by several studies that have put 

in relief the relationship between the existences a social group 

and the practice game. In the work of Pierre Bourdieu: “The fact 

of conditions of existence produce different system generating 

schemes could be applied, by simple transfer, the most different 

areas of practice. However, the practices engendered by different 

adaptively as systematic configurations of properties expressing 

differences objective included in the conditions of existence in 

the form of system deviation differential” 

      But the informal observation has shown us that all 

practitioners tennis Tunisia does not all have a high socio-

economic level. However, there they are not too tied rigor of 

dress or use professional equipment that is expensive. Based on 

this idea we can postulate the hypothesis that high socio-

economic level is not necessary to invest in the practice of tennis. 

In this study, we specifically test the hypothesis which the 

federal strategy to promote tennis facilitated the practice of 

tennis to different social classes.  

      The Tunisian Federation of Tennis “TFT” is currently 

conducting promotional activities in depth fall within the 

framework of a national program to promote tennis in Tunisia. 

The objective highlighted by general manger is to enable young 

people, as they are access to Tennis, and trainers and referees to 

take cognizance of new technical regulations. Based on the 

technical limitations and inconclusive nature of the 

aforementioned studies, our aim was to analysis focuses on a 

sample of 100 parents of players tennis clubs in three different 

situated in Greater Tunis. To incorporate the prestretch inherent 

the test socio-economic factors of these issues and see the 

importance of federal efforts pout popularization of this sport. 

For this purpose, a questionnaire will be developed.  

 

II. METHODS 

      Our study analysis the socio-economic profile Tennis players 

at the Greater Tunis. Informal observation led us to applying the 

following assumptions: the first hypothesis was the socio-

economic level of membership is not a condition to invest in 

playing tennis. The second hypothesis was the strategy of the 

Tunisian Tennis Federation contributes to the promoting the 

practice and facilitates the practice of tennis to different social 

classes. 

1. The technique of investigation: 

      We opted for the achievement of our research, the 

questionnaire as an investigative technique. The questionnaire is, 

in fact, a set of ordered questions used to collect informations 

from a population determined in tennis practice. According to 

Madeleine Grawitz (1996: 615) "the questionnaire should reflect 

the objective of the research in question and arouse the 

respondent’s answers sincere and can be analyzed in terms of the 

purpose of the investigation. The questions may be about 

attitudes, opinions of respondents and their positions with respect 

to the facts. They occur in three forms: 

T 
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      -The Closed: The closed question is one that sets advance two 

possible answers, among which the respondent chooses one 

corresponding his choice. 

      -The multiple choice question or cafeteria: The multiple 

choice question has a predetermined range of responses. The 

respondent may choose more than one answer in his own trends. 

      -Open Question:Question hour attributes respondent the 

opportunity to express them freely and respond fully to the 

question as desired. It also predicts the possible answers were not 

provided. Our questionnaire is intended to study the socio-

economic conditions that characterize the tennis players in the 

three different clubs studied. It consists of 17 questions. These 

are divided into 16 and 01 closed questions Question cafeteria.  

The questions cover three main areas: 

      - The first area deals with the issue of the monthly income of 

the parents of player’s tennis. 

      - The second axis concerns the material engagement. 

      - Finally, the third axis focuses on the proximity to the tennis 

club which the player belongs. 

 

2. The variables: 

      - The study population: In the study our choice is set over 

three clubs located in three different regions Greater Tunis La 

Marsa, Bab Saadoun and El Mourouj. These regions are 

characterized strong social heterogeneity. To make this work, we 

were able to interview a total population of 100 Tennis players’ 

parents whose children belong to the three targeted clubs. 

Contact with parents is done on the same place clubs. Our visits 

were especially on Sundays and holidays for plenty of parents 

during these periods.  

      - Level of study: It has established four categories which can 

belong subjects surveyed and correspond to different levels of 

education in Tunisia cycles. Higher Institue of Sport and Physical 

Education Ksar Said Thesis study 

      - The socioeconomic level.The regions studied, La Marsa, 

Bab Saadoun ELMOUROUJ and are characterized by social 

heterogeneity very marked. 

      -Ages: The age in which we are interested are: 25 to 35/36 to 

45 years / 55 years 46/56 years and older. 

 

3. The statistical analysis  

      Standard statistical methods were used to calculate means 

and SDs. When a significant F value was observed, Sheffe´’s 

post hoc procedures were performed to locate pairwise 

differences. Percentage changes were calculated as ([posttraining 

value 2 pretraining value]/pretraining value) x 100. One-way 

ANOVAs tested any intergroup differences in percentage 

change. The p < 0.05 criterion was used for establishing 

statistical differences throughout (we accepted p < 0.05, whether 

positive or negative differences, that is, a 2-tailed test). 

 

III. RESULTS 

      Comparing the responses of the experimental group gives us 

the results following: Parents surveyed do not have the same 

conditions socioeconomic. The majority belongs to a middle-

class whose income month does not exceed 500 euro. It should 

be noted that parents who take their children to practice Courts 

have different social groups; are the managers, those who 

practice a profession and even retired parents. However, when 

we say that a group has other lower socioeconomic conditions, 

we do not give her a strict assertion scientific and strict sense of 

term. 

      Our research is done in a more or less scientific approach. 

The results we have achieved cannot be generalized when the 

research focuses on all areas of Tunisia and a sample of large 

dimension is taken from the population of parents of tennis 

players.  Thus, as regards the present study, and from the 

statistical calculations, appear that questioned parents belong to 

different social classes existing (from the questionnaire). This 

could be explained by the fact that these are indications 

socioeconomic vastly different. This also joined what was 

mentioned in the theoretical part that Tennis practice is possible 

in Tunisia for people of different c lasses social and FTT 

(Tunisian Tennis Federation) is now providing commendable 

efforts to spread and promote the sport that in which erases any 

difference and reigns sportsmanship and noble values of sport in 

Tunisia.  

 

IV. DISCUSSION 

      To further clarify the analysis we simply say that the parents 

of Tennis players are accustomed to solving problems are 

difference socioeconomic may exist ente them. Statistical 

calculations were carried out carefully in order to determine 

whether really is a positive and strong relationship between the 

courts and the practice level socioeconomic subject. The 

calculations have revealed a very close correlation result so that 

joins our assumptions regarding the calculation of Chi Square 

and Degree of Freedom. According to the statistical result, we 

can say that the practice of tennis Tunisia is not reserved for the 

rich and the people who have the material means very important. 

However, it is absurd to believe that tennis is a practical specific 

upper social class in Tunisia. 

      No doubt remains as to the construct validity of our 

questionnaire under the direction of our Director of dissertation 

studies. But this does not prevent that this questionnaire as 

indeed all other sociological questionnaires can be fragile 

scientific point of view. For this work, we started with articles, 

books; with the aim of elucidating problematic is the practice 

courts and socioeconomic level. Sensitized by these preliminary 

considerations, we then implemented a fairly accurate 

experimental field study. Thus, in the vast field of the sociology 

of sport, we sum limited to research the effect of economic 

conditions on the practice of tennis in Tunisia. Our experimental 

results show a certain extent, the idea that the practice courts in 

Tunisia is accessible to all social classes and socioeconomic 

conditions do not present an obstacle to the middle class to 

benefit from the virtues of this noble sport.  

 

V. CONCLUSION 

      For this work, we started with articles, books; with the aim of 

elucidating problematic is the practice courts and socioeconomic 

level. Sensitized by these preliminary considerations, we then 

implemented an experimental study fairly accurate in the field. 

Thus, in the vast field of the sport sociology, we sum limited to 
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research the effect of economic conditions on the practice of 

tennis in Tunisia. Our experimental results show a certain extent, 

the view that the practice of tennis in Tunisia is accessible to all 

social classes and socioeconomic conditions do not present an 

obstacle to the class average benefit from the virtues of this noble 

sport.   

      Thus, in the light of our findings, some recommendations 

there was create a new clubs in areas not having tennis playing 

habits and encourage clubs increase the number of students. 

Indeed to organize more open days to discover the game to 

different social categories and to ensure the inclusion of {tennis 

as a subject of physical education for different levels of 

education. Finally, encourage managers to improve existing 

tennis courts in public parks and create new ones. 
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Abstract- Estimation of groundwater table by hydrogeologists in 

Ghana over the past decades has proven to be difficult due to the 

dearth of data on piezometric heads from the very few boreholes 

present to access this data. The importance of this information in 

infrastructure planning therefore calls for the need to establish a 

precise geophysical method that can predict the depth to the 

water table at a relatively lower cost and higher efficiency as 

compared with prevailing conventional methods. This paper 

demonstrates how the ground based ground penetrating radar 

(GPR) has been successfully used to delineate water table depths 

and possible ground water flow directions. The MALA GPR 

equipment with unshielded rough terrain antenna of 25 MHz 

central frequency in the common offset mode was employed for 

the data collection. Data was taken along 21 profiles with inter-

profile separation of 50 m over the study site of areal extent 1 

km
2
. Water table depths were estimated at an average depth of 21 

m in an environment permeated by vertical structures which 

possibly served as pathways for groundwater infiltration. The 

general groundwater flow pattern was north-east in the northern 

and southern parts, and south-west at the central, eastern and 

western parts of the study area. The contact between the duricrust 

and the weathered saprolite was found at an average depth of 8 

m. GPR-derived groundwater table depths were validated by 

drilled boreholes which intercepted the groundwater table at an 

average depth of 20 m within a lithology  comprised of sandy 

clay and granite with varying degrees of weathering.  This paper 

demonstrates the use of GPR as an efficient method for the 

estimation of groundwater table depth, groundwater flow 

direction as well as mapping of near surface lithological units; 

hence, it can serve as a baseline study for future applications.  

 

Index Terms- GPR, water table, borehole, electromagnetic wave, 

groundwater, piezometric head. 

 

I. INTRODUCTION 

roundwater has many hydrological applications.  

Management of irrigation, run-off, water resources and 

other agricultural practices depend to a wide extent on soil water 

content variability. Groundwater is an important source of 

potable water for both urban and rural communities in Ghana. 

Over the past decades the quest for groundwater has been on the 

increase since this often proves to be a more reliable source of 

drinking water than the easily contaminated streams and lakes.  

Most of the methods used to locate groundwater fonts include the 

electrical resistivity and time domain reflectometery. In the 

recent past, the ground penetrating radar (GPR) has come more 

into play. GPR is an electromagnetic method which has 

advantage over the conventional methods by being more 

affordable, fast and non-invasive. When the transmitting wave 

impinges on an object with varying electrical properties, part of 

the travelling wave gets reflected while part passes through the 

material.  Some of the transmitted waves get absorbed by the 

material through which it travels.  Due to attenuation caused by 

the materials electrical properties coupled with geometrical 

spreading, the wave finally dies off at a depth where the energy 

of the wave is not strong enough to be reflected. The depth of 

penetration and the strength of the reflected wave are mainly 

influenced by the electrical properties of the material such as the 

electrical conductivity and dielectric permittivity.  

       Literature shows enormous applications of the GPR 

technology in the hydrogeological field of studies. For example, 

the GPR method has been successfully used to delineate 

hydrogeological structures (Ziaqiang et al. 2009, Pilon et al. 

1994, Singh 2005, Maria and Giorgio 2008, Overmeeren 1994, 

Kevin 2004, Dafflon et al. 2011, Sandberg et al. 2002, Milan and 

Haeni, 1991); clay layers (Gomez-Ortiz et al. 2010); ground 

subsidence (Nur and Saad 2013); hydrocarbon contaminated soil 

(Umar et al. 2008), Lake basin (Last and Smol, 2001). Other 

areas of GPR research include soil moisture measurements 

(Preko et al. 2009, Preko and Wilhelm 2012) environmental 

applications (Knight 2001; Denizman et al. 2008; Daniels et al. 

1995), geological structural mapping (Ulriksen 1982, 

Eisenburger and Gundelach 2000, Franke and Yelf 2003, Slater 

and Niemi 2003, Da Silva et al. 2004, Leucci 2006), mineral 

delineation (Manu et al. 2013, Patterson and Cook 1999 )  and 

detection of  water table at depth (Omolaiye et al. 2011, Ming-

Chin et al. 2009, Thomas and Doolittle 1994, Doolittle et al. 

2006 and Ismail et al. 2012) among several others.  Geophysical 

exploration, especially with the use of GPR has highly enhanced 

the probability of locating successful drilling points in the quest 

for drinking water. This paper applies the GPR technology to 

delineate water table locations and possible groundwater flow 

patterns.  

1.1 Principle of the GPR 

       The basic principle behind the GPR is the principle of 

scattering of electromagnetic waves. A short pulse of ultra-high 

frequency electromagnetic (EM) wave within the range of 1 to 

5000 MHz is propagated through the earth. As the wave 

propagates through the ground, it encounters different earth 

materials of varying dielectric contrasts. Part of the wave energy 

G 
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gets reflected and part transmitted through the material due to the 

bulk changes in the materials’ electrical properties (e.g. relative 

permittivity (ԑr), magnetic permeability and electrical 

conductivity). The relative permittivity, a material property that 

controls the speed of the EM wave through material and the 

index of refraction is defined by,  

0

r







                                                                                                        
   (1) 

 

       The propagation velocity v is related to the speed c of EM 

wave through vacuum and εr by  

r

c
v




                                                                                                    
   (2) 

 

       From equation (2), deductions can be made that, changes in 

subsurface material properties will cause a contrast in εr which 

will affect the index of refraction by producing a reflected energy 

at the boundary between two materials. The relative permittivity 

is mainly controlled by the soil water content. Increase in water 

saturation in a given formation will cause an increase in εr   

thereby increasing the energy of the reflected EM wave.  The 

value of εr gives an idea of the type of soil hosting the aquifer 

zone. The propagation velocity v is calculated by 

 

w

w

t

d
v 2

                                                                                                      
   (3) 

where dw is the depth to water table and tw is the two-way travel 

time to the reflector.     

                                             

II. MATERIALS AND METHODS 

2.1 Description of Project Site 

       The area under investigation is located between Teekyere 

and Adroba in the Tano district of Brong Ahafo Region and is 

about 300 km northwest of the capital of Ghana. Geographically, 

the study site is located on the geographical coordinate system of 

longitude 2°10'4.8" W and latitude 7°14'20.4"N Figure 1. The 

wet semi-equatorial climatic zone of Ghana prevails in and 

around the study area and is characterized by an annual 

maximum rainfall pattern occurring in the months of May to July 

and from September to October. The climate of the area is 

determined by movement of air masses which differ in air 

moisture and relative stability rather than temperature (Dickson 

and Benneh., 1970). Mean annual rainfall for the project area is 

between 1354 and 1400 mm. The minimal rainfall is experienced 

from December to the end of February, with January as the driest 

month. Mean monthly temperature within the area ranges from 

23.9 to 28.4 
o
C. In general, March is the hottest month of the 

year with a mean temperature of 27.8 
o
C. August is the coolest 

month with a mean temperature of 24.6 
o
C (Dickson and 

Benneh., 1970). 

 
 

Figure 1 Geological map of the Tano District showing the location of the Study area 
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2.2 Geology Setting and Hydrogeology of the study Area 

       Geologically, the area lies within the Basement Complex 

(crystalline rocks), which underlies about 54 % of the entire land 

size of the country. The Basement Complex is further divided 

into subprovinces on the basis of geologic and groundwater 

conditions (Gill 1969). Generally, these subprovinces include the 

metamorphosed and folded rocks of the Birimian System and its 

associated granitoids, Dahomeyan System, Tarkwaian System, 

Togo Series, and the Buem Formation (Kesse 1985). The 

Basement Complex consists mainly of gneiss, phyllite, schist, 

and quartzite. The area under investigation falls within the 

Birimian subprovince of the Basement Complex (Figure 1). The 

Birimian system consists of great thickness of isoclinally folded, 

metamorphosed sediments intercalated with metamorphosed lava 

and tuff. The tuff and lava are predominant in the upper part of 

the system, whereas the sedimentary units are predominant in the 

lower part. The entire sequence is intruded by batholithic masses 

of granite. They are not inherently permeable, but secondary 

permeability and porosity have developed as a result of 

fracturing and weathering (Dapaa-Siakwan and Gyau Boakye, 

2000). In some areas, weathered granite or gneiss formed 

permeable groundwater reservoirs. Major fault zones also were 

favorable locations for groundwater storage.  

2.3 GPR Measurements 

       The GPR equipment used for the data collection is the 

MALA RAMAC GPR System with a Rough Terrain Antenna 

(RTA) system of  central frequency of 25 MHz Figure 2 (a). The 

RTA antenna was ideal for the rugged nature of the study site. 

Data collection was done in the common offset mode. A total of 

21 profile lines each of length 1 km and labeled T1, T2 …. T21 

were surveyed on a 1 km square block Figure 2 (c). The GPR 

setup was mounted and data collected by pulling the ruggedly 

designed RTA antenna along the profile lines at walking speed. 

Data was taken in the driest month (January) of the year when 

the water table was expected to be at its greatest depth.  This was 

to help facilitate the delineation of structural features serving as 

conduit for water infiltration in the area. In this vein, GPR profile 

lines were set to traverse across the regional strike of lineaments 

which were aligned in the northeast-southwest (NE-SW) 

directions Figure 2 (b).  

 

 
 

Figure 2 (A) MALA GPR equipment with A as XV monitor, B as control unit and C as Rough Terrain Antenna (RTA), (B) 

study location indicating northwest-southeast (NW-SE) orientation of 21 traverse lines and (c) expanded 1 km square grid of 

21 traverse lines labeled T1, T2, …, T21. 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 8, August 2014      256 

ISSN 2250-3153  

www.ijsrp.org 

2.4 Data Processing and Interpretation 

       Due to the large volume of the dataset, it was necessary to 

carry out data quality control to ensure good results. In view of 

this, the data obtained from the field were scrutinized by 

removing all bad data sets caused by unforeseen errors during 

data collection in order to ensure effective maintenance of the 

final data with the view of enhancing the signal to noise ratio. 

This was achieved after the raw data sets were processed with 

REFLEXW software (Sandmeier., 2012). The REFLEXW 

software made it easier to remove low frequencies from the data 

through the dewow tool. To resolve all traces to a common zero 

point, the time zero correction tool was activated on all the data 

sets to bring them to a fixed starting time. The background 

removal tool was further activated in the third step to temporarily 

remove coherent noise from the processed data. In order to 

enhance the signals received from the deeper depths, the gain 

tool was applied to enhance the drastic fall in energy of the wave 

before getting to the receiver. 

2.5 Test Drilling of Borehole  

       Four borehole sites namely BH1, BH2, BH3 and BH4 were 

selected for test drilling to validate estimated water depths given 

by GPR and also to determine the geologic sequence underlying 

the study area. Drilling through the overburden at each location 

was done using 25-cm diameter roller bit to a depth of 7.5 m. 

This depth was subsequently protected from caving by installing 

a 7-inch diameter working casing. Beyond this depth, the drilling 

bit was changed to 6.5-inch diameter drilling hammer, and using 

air as the drilling fluid.  Drilling continued with the hammer until 

drilling terminated at a final depth of 70 m. During the drilling 

process, logging and sampling of the drilling cuttings were made 

at 1 m intervals.  This was to identify the precise fracture 

sections and the exact water strikes with depth. The water-

bearing zones (aquifer sections) were recorded as drilling 

continued in order to ascertain the various water surfaces present.  

   

III. RESULTS AND DISCUSIONS 

       The GPR signal from groundwater table (surface) could be 

due to the reflection caused by the strong dielectric contrast 

between the saturated and the unsaturated zones within the earth 

or the phase shift between the transmitted and the reflected signal 

(Shih et al. 1986, Daniel et al. 1995). All the radar sections 

analyzed had reference to these factors.  Water table discussions 

in this paper are limited to the prevailing situation observed in 

January 2012 due to the periodic fluctuating nature of the water 

table. The month of January was chosen for the field work 

because it is the driest month of the year when the ground water 

table was expected to be at its greatest depth.   Figures 3 and 4 

represent 8 radar sections labeled T1 to T8. These radargrams 

mark a clear distinction between two lithological units, the 

saprolite and duricrust. The contact D between the two units 

occurs at a depth of about 8 m. The horizontal surface marked W 

indicates the water table. The radargrams show repeated 

hyperbolic reflections that indicate possible vertical fractures 

serving as conduits to facilitate ground water ascension. On the 

other hand, the water table depth is interpreted as the water 

saturated zone with highest dielectric contrast. This is mapped as 

horizontal continuous reflector seen at the depths of 23 m for T1, 

21 m for T2 and T3 and 22 m for T4. From these depth values, 

the average water table depth was estimated at 22 m.  Table 1 

shows the relative dielectric permitivities of the unsaturated 

regolith overlying the water table.  The average εr value of 9 for 

the regolith indicates a possible fractured and wet granitic rock. 

Figure 5 shows the contour plot of the water table. The lowest 

water table depth from the contour plot is about 18 m while the 

highest is about 26 m. The water table surface showed a descend  

from  24 m to 20 m  between the traverse intervals of 200 m and 

600 m and 24 m to 22 m for traverse intervals 800 m to 1000 m. 

These changes in depth in groundwater table gave possible flow 

directions of the groundwater resource. This incident also 

suggested a possible northward flow direction in most parts of 

the study area.  

 

 

 
 

Figure 3 Radar sections for traverses T1, T2, T3 and T4 
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Figure 4 Radar sections for traverses T5, T6, T7 and T8 

 

Table 1: Dielectric constant (ԑr) calculation for various profiles 

 

T1 T2 T3 T4 T5 T6 T7 T8 

8.6 9 9 9 9 9 9.4 8.4 
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Figure 5 water table or potentiometric surface map from the GPR data 

 

 

3.1 Correlation of Geophysical and Drilling Results 

       Four (4) boreholes BH1-BH4 were drilled at selected points 

to validate the results of the GPR measurements on the depths of 

the water table and the expected groundwater flow directions. 

The drill logs of the boreholes are shown in Annexes 1, 2, 3, and 

4, indicating the various water strikes representing the water 

table. The GPR measurements estimated the water table to an 

average depth of 21 m which was within the range of 18 m and 

24 m deduced from the drilled boreholes within highly weathered 

granitic rocks.  

 

3.2 Error Estimation 

       Jol (2009) established that, the depth to water table can be 

defined in terms of propagation velocity v and two-way travel 

time wt
as 

vtd ww
2

1


   where wd
 is the depth to the water 

table while wt
 is the two-way travel time. The random error in 

wd
 is given by

vvttdd wwww 22 
.   Several 

exercises of estimating the average two-way travel time tw and 

the ground wave propagation velocity v gives 
2 %t t 

 

and
4 %v v 

. This means that for the maximum estimated 

water table depth dw = 24 m, 
 24 2 6% 0.72 m.d  

 

  

IV. IMPLICATIONS OF THE MEASURMENTS 

       GPR has been tested over some decades now by researchers 

in the Geoscience fraternity. This method has gained grounds and 

is well established in the geophysical arsenal for the imaging of 

the subsurface. In more favorable terrains where conductance is 

low especially in hard granitic environments, the GPR is 
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incomparable in the wealth of detailed subsurface mapping. In 

GPR applications, the reflected signal is caused mainly by the 

contrast in the relative dielectric permittivities of the traversed 

rocks. Different earth materials differ in their dielectric constant 

(εr) values depending on the amount of water they contain. Water 

is known to have the highest εr of about 81. Materials containing 

water produce strong reflections in the transmitted EM wave. 

The water table which is a contact between the saturated and 

unsaturated layers was seen in the radargram as a horizontal 

strip.  

 

 

ANNEXES 

 

Annex 1: Borehole construction profile for BH1 

 

 
 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 8, August 2014      260 

ISSN 2250-3153  

www.ijsrp.org 

 

Annex 2: Borehole construction profile for BH2 
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Annex 3: Borehole construction profile for BH3 

 

 
 

 

 

 

 

 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 8, August 2014      262 

ISSN 2250-3153  

www.ijsrp.org 

Annex 3: Borehole construction profile for BH3 
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Abstract - Cloud computing is the apt technology for the 

decade. It allows user to store large amount of data in cloud 

storage and use as and when required, from any part of the world, 

via any terminal equipment. While Cloud services offer 

flexibility, scalability and economies of scale, there have been 

commensurate concerns about security. On the similar terms, we 

have chosen to make use of a combination of authentication 

technique and key exchange algorithm blended with an 

encryption algorithm. In this project, we have proposed to make 

use of 3DES algorithm which is a well-known symmetric 

cryptosystem and is widely used for secure data transmission, 

along with that we will blend it with Random Key Generator and 

Graphical Password to add an extra security measure. This 

proposed architecture of three way mechanism and the use of 

symmetric method of encryption make it tough for hackers to 

crack the security system, thereby protecting data stored in cloud. 

This Cipher Block Chaining system is to be secure for clients and 

server. The security architecture of the system is designed by 

using DES cipher block chaining, which eliminates the fraud that 

occurs today with stolen data. There is no danger of any data sent 

within the system being intercepted, and replaced. The system 

with encryption is acceptably secure, but that the level of 

encryption has to be stepped up, as computing power increases. 

Results in order to be secure the system the communication 

between modules is encrypted using symmetric key  

 

    Index Terms- Block Cipher Chaining, Cloud, Cloud Security, 

Cryptosystem, 3DES, Random Key Generator, Symmetric 

Techniques 

I. INTRODUCTION 

Cloud computing   is an emerging computing technology 

that uses the internet and central remote servers to maintain data 

and applications. Basically cloud computing is the idea of 

accessing files, software and computing services through the 

Internet instead of on our personal computer. The primary 

benefits of Cloud Computing are the ability to create, update and 

store your files through any computer that has access to the Web. 

It has the ability to rent a virtual server, load software on it, turn 

cloud services on and off at will, or clone it ten times to meet a 

sudden workload demands. It can be storing and securing 

immense amounts of data that is only accessible by authorized 

applications and user. Cloud computing has the ability to use 

applications on the Internet that store and protect data while 

providing a service. 

Cloud Computing moves the application software and 

databases to the large data centers, where the management of the 

data and services may not be fully trustworthy. This unique 

attribute, however, poses many new security challenges which 

have not been well understood. In this project, we focus on cloud 

data storage, encryption of data as well as security of the data, 

which has always been an important aspect of quality of service. 

II. RELATED WORK 

Juels et al. [1] described a formal “proof of 

retrievability” (POR) model for ensuring the remote data 

integrity. Their scheme combines spot-checking and error-

correcting code to ensure both possession and retrievability of 

files on archive service systems. Shacham et al. [2] built on this 

model and constructed a random linear function based 

homomorphic authenticator which enables unlimited number of 

queries and requires less communication overhead. Bowers et al. 

[3] proposed an improved framework for POR protocols that 

generalizes both Juels and Shacham’s work. Later in their 

subsequent work, Bowers et al. [4] extended POR model to 

distributed systems. 

 However, all these schemes are focusing on static data. 

The effectiveness of their schemes rests primarily on the 

preprocessing steps that the user conducts before outsourcing the 

data file F. Any change to the contents of Feven few bits, must 

propagate through the error-correcting code, thus introducing 

significant computation and communication complexity. 

Ateniese et al. [5] defined the “provable data possession” (PDP) 

model for ensuring possession of file on untrusted storages. Their 

scheme utilized public key based homo-morphic tags for auditing 

the data file, thus providing public verifiability. However, their 

scheme requires sufficient computation overhead that can be 

expensive for an entire file. In their subsequent work, Ateniese et 

al. [6] described a PDP scheme that uses only symmetric key 

cryptography. This method has lower-overhead than their 

previous scheme and allows for block updates, deletions and 

appends to the stored file, which has also been supported in our 

work. However, their scheme focuses on single server scenario 

and does not address small data corruptions, leaving both the 

distributed scenario and data error recovery issue unexplored. 

Curtmola et al. [7] aimed to ensure data possession of multiple 

replicas across the distributed storage system. They extended the 

PDP scheme to cover multiple replicas without encoding each 

replica separately, providing guarantees that multiple copies of 

data are actually maintained. In other related work, Lillibridge et 

al.[8] presented a P2P backup scheme in which blocks of a data 

file are dispersed across m+k peers using an (m+k,m)-erasure 

code. Peers can request random blocks from their backup peers 

and verify the integrity using separate keyed cryptographic 



International Journal of Scientific and Research Publications, Volume 4, Issue 8, August 2014      266 

ISSN 2250-3153  

www.ijsrp.org 

hashes attached on each block. Their scheme can detect data loss 

from free riding peers, but does not ensure all data is unchanged. 

Filhoet al. [9] proposed to verify data integrity using RSA-based 

hash to demonstrate uncheatable data possession in peer-to-peer 

file sharing networks. However, their proposal requires 

exponentiation over the entire data file, which is clearly 

impractical for the server whenever the file is large. Shah et al. 

[10] proposed allowing a TPA to keep online storage honest by 

first encrypting the data then sending a number of pre-computed 

symmetric-keyed hashes over the encrypted data to the auditor. 

However, their scheme only works for encrypted files and 

auditors must maintain long-term state. Schwarz et al.[11] 

proposed to ensure file integrity across multiple distributed 

servers, using erasure-coding and block-level file integrity 

checks. However, their schemes only considers static data files 

and do not explicitly study the problem of data error localization 

III. PROPOSED METHODOLOGY 

Proposed trusted computing system model is categorized in 

two parts. First part describes the functions that can be performed 

on cloud for storage and management of files and the other part 

describes the security algorithm applied on the cloud to make it 

secure. Cryptography is the practice and study of techniques for 

secure communication in the presence of third parties. Modern 

cryptography is heavily based on mathematical theory and 

computer science practice; cryptographic algorithms are designed 

around computational hardness assumptions, making such 

algorithms hard to break in practice by any adversary. It is 

theoretically possible to break such a system but it is infeasible to 

do so by any known practical means. These schemes are 

therefore termed computationally secure; theoretical advances 

 

 

A. Hardware and Software Requirements for Development 

1. Minimum 1Gz dual core AMD BRAZO CPU or 

Equivalent. 

2. Minimum 50 GB storage space on Hard Disk for User 

Storage. 

3. 4 GB DDR3 RAM or Above 

4. Integrated Network Adapter 

5. High Speed LAN Cable  

6. Windows 7 Professional or Above 

7. Visual Studio 2010 

8. MySQL v5.5.3 

9. ODBC Connector v5.5.3 

10. Heidi SQL 

11. IIS Management Server 

12. Microsoft Dot-Net Framework v4.0 or above 

 

B. System Plan 

We aim to develop a cloud storage system where a user 

would first have to register him on the cloud by creating an 

account. We have made use of symmetric key encryption for 

data, and for authentication of the user we make use of the 

technique of 2-step verification which will contain Graphical 

password in its second step. We use the front-end as C# 

language to create the application while we use MySQL as 

back-end technique to handle the technique of data storage. 

Below given is our system plan representation. 

 
SR. No. Activity Duration Description 

1 Project Need & 
Motivational 

Study 

01 Month To study the need of project 
and establishing 

requirements 

2. Data Analysis 

concerning 
 to the current 

project work 

02 Months To analyze system, their 

disadvantages, scope for new 
technologies to be 

implemented and to study 

feasibility factor. 

3. Designing 

Modules  
of the Project 

03 Months To develop system 

architecture, different 
modules and to study domain 

of each individual module. 

4 Coding and 

Simulations 

 of the Project 

04  Months To generate 3DES algorithm 

according to need, to test 

connectivity for email 
generation and to perform 

various simulations for 

different conditions. 

5. Testing & 

Debugging of the 
Project 

1 Months To analyze each module 

execution and to compare 
output results with available 

system 

6. Deployment & 

 Documentation 

1 month To look for scope of 

encrypting images, audio, 
video file to be incorporated 

in current execution. 

TABLE: SYSTEM PROPOSED PLAN 

IV. RESULT 

We have designed the prototype model which has the 

desired features which we had earlier mentioned in our 

objectives of 2 step verification process of using a 

alphanumerical password in the initial stage and graphical 

password in the next stage for the authentication of the user. Due 

to the time constraints we have managed to implement 

encryption algorithm on textual content only. However it is 

feasible to encrypt images, audio video in future. 

The designed prototype will be subjected to three well know 

globally used penetration testing tools viz. KBG Key-Logger, 

Dark Comet-RAT, High Ion Orbit Canon. 

The analysis will be consisting of series of test to verify 

the security level to which the password can be obtained using 

tools. We can say that the project appears as per planned 
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however the prototype designed gives the glimpse of the 

implementation of our objectives. The two step verification 

process provides an added layer of authentication of the user by 

asking him to perform two task of writing password and 

choosing appropriate images. Using 3DES algorithm we have 

successfully encrypted the .txt files while other multimedia files 

are safeguarded by key generation policy. Also the generated key 

being sent on the users email id only registered users of that 

email id can access the key. 

 

KBG Key logger Output: 

Given below are the screenshots of the KGB Key logger 

software which was tested on our project. As shown in the screen 

shot the first level of password which consists of alphanumeric 

characters is captured by the software however, it failed to 

capture the next level of authentication which is graphical 

password. This result ensured that the KBG Key logger was 

unable to crack the authentication procedure of our project 

completely.  

 
Fig. Snapshot of the software tested KGB Key logger 

 

4.7.2 Dark Comet (R.A.T) 

To verify that the KBG Key logger output were verified we made 

use of another famous Trojan Generation tool known as the Dark 

Comet which is the Remote Administration Tool (R.A.T). The 

Key logger failed to log the graphical password of project. 

However our project failed to provide security if a client has 

already been affected with a Trojan which has the feature of 

remote viewing the desktop activity. In such a scenario the 

graphical password can be viewed of the section of the password 

made. 

 

.

 
Fig. Snapshot of  the software tested Dark Comet Key logger 

 

However our project failed to provide security if a client has 

already been affected with a Trojan which has the feature of 

remote viewing the desktop activity. In such a scenario the 

graphical password can be viewed of the section of the password 

made. 

V. CONCLUSION 

The developed project achieved the goals of 

authentication and providing security on cloud storage since 

during our analysis the tools failed to identify the graphical 

password thus failing to proceed further in our project. Also we 

achieved data encryption during the storing of the textual data 

files. This ensured that the content to be safe and secure during a 

scenario of breach-of-data. 

This concludes us in saying that the goals that were set 

during the development of the project have been achieved as 

desired and the project is ready for large scale implementation or 

for commercialization.  
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Abstract- This quantitative descriptive cross sectional study 

explored factors influencing sexual risk behaviours among 

youths in senior secondary schools in Ethiopia. Data were 

collected using structured questionnaires. Religious attachment, 

living with friends, living alone, parental control, level of 

parental education, peer pressure and number of friends who had 

experienced sex were some of the factors noted to influence 

youths to engage in sexual risk behaviours. The findings of this 

study have implications for both practice and policy 

development. They will enable healthcare workers to identify 

youths at risk of engaging in sexual risk behaviours and 

subsequently motivate them using health promotion strategies to 

engage in safe sexual practices. Adopting such an approach will 

prevent or at least minimise risk of youths being infected with 

sexually transmitted diseases, such as HIV/AIDS. 

 

Index Terms- senior secondary schools, sexual risk behaviours, 

sexually transmitted diseases 

 

I. INTRODUCTION, BACKGROUND, STATEMENT 

OF PROBLEM 

1.1 INTRODUCTION 

exually active youths are at risk of contracting sexually 

transmitted diseases, including Human Immune Deficiency 

Virus (HIV) infection. There are psychological and 

behavioural factors associated with the risk of sexually 

transmitted diseases like HIV/AIDS (Gebregiorgis 2000:15). The 

same study reported that understanding sexual risk behaviours is 

one of the most important issues in preventing the spread of HIV 

and AIDS. Doing so will result in the design and implementation 

of health education programmes with the view of preventing 

these infections or at least minimise their occurrence. Therefore 

exploring the factors that may influence sexual risk behaviours 

among youths in high schools was the point of interest for the 

researcher in conducting this study. Taking this into account, the 

researcher designed a comparative cross sectional study that was 

carried out in two high schools in Ethiopia to examine sexual risk 

behaviours, including condom use, assertiveness, frequency of 

sexual intercourse and number of sexual partner among 

secondary school students. 

 

1.2     BACKGROUND TO RESEARCH PROBLEM 

      At the beginning of the new millennium, approximately 1.7 

billion people, which is more than a quarter of the world's 

population, were between the ages of 10 and 24, and 86 percent 

of these youths were living in less developed countries (Solomon 

2004:1). It is reiterated in a number of publications that these 

youths are tomorrow's parents (Solomon 2004:1). While some 

authors appear to support this view, they also consider the term 

“youth” as a period during which people explore and discover a 

range of life events or behaviours, such as early onset of sexual 

intercourse (Kauffman, Orbe, Johnson and Cooke-Jackson 

2013:783). It must be mentioned that the price for early onset of 

sexual activity is high, as each year over one million teenagers 

become pregnant and over four million are diagnosed with a 

sexually transmitted disease (STD) (Kauffman et al. 2013:1-10). 

This is certainly a concern, and thus, this developmental stage 

deserves more attention and discussion. 

      Youth is the transition between childhood and adulthood. The 

increasing independence of youths brings about new challenges 

and risks resulting in marked differences in patterns of morbidity 

and mortality compared with younger children (Animaw 

2009:10). Youths are more likely to engage in risky behaviours, 

such as substance use and unsafe sexual practices. Despite this, 

youths have not traditionally been considered a health priority 

since they have lower morbidity and mortality rates than older 

and younger age groups (Mensch, Clark and Anh 2003:249-

262.). According to Bayley (2003:832), youths are twice as much 

likely to die from pregnancy-related health complications, such 

as excessive bleeding and uterine infection like myometritis. It is 

critical to mention that pregnancy among youths could be a 

function of sexual risk behaviours, such as unprotected sex and 

early sexual initiation. Taking this into account, it is important to 

explore these issues further.   

      A recent study by Adamu, Mulatu and Si (2003:5) explored 

factors of sexual initiation, subsequent risk behaviours, and 

condom use among 1,102 youth students in secondary schools in 

some parts of Ethiopia. In his study, two-thirds of the sexual 

initiations were unprotected and some occurred with casual or 

commercial sex partners (9.1%). It is asserted in the same study 

that multi-partnered sex (52.7%) and sex with casual (30.4%) or 

commercial (25.3%) partners were the most commonly reported 

lifetime risk behaviours. 56.7% of the youths claimed to never 

use condoms. Even though this was the case, half of them 

indicated to have used them regularly and claimed to feel 

protected by condom use from sexually transmitted infection. 

The study clearly indicated that geographical locations of 

subjects was related to such usage of condom and expressed 

feelings of safety.  

      Socio-demographic characteristics, particularly gender, 

location, and age, are significantly correlated with sexual and 

preventive behaviours (Gebregiorgis 2000:7). It is therefore 

important to explore these factors in research studies, as 

engaging in sexual risk behaviours could result in negative 

consequences. For example, sexual risk behaviours could lead to 

unwanted pregnancy, which in turn has negative implications. 

Unwanted pregnancy have been noted in the literature to 

contribute to youths` dropping out of school and development of 
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illnesses and even death associated with abortion and STDs, 

including HIV/AIDS (Bayley 2003:832-843). Acknowledging 

these consequences, this is a concern for all healthcare 

professionals. Despite this, factors influencing sexual risk 

behaviours are poorly understood in Ethiopia, as there are limited 

studies of these in this state (Bayley 2003:832-843). In fact, there 

are no studies in Amhara region, specifically in Enemay District. 

It is therefore critical to explore factors that may influence sexual 

risk behaviours in this area of Ethiopia.   

 

1.3      STATEMENT OF THE RESEARCH PROBLEM 

      High exposure of youths to STIs associated with unsafe 

sexual practices, such as unprotected sex is an important and 

sensitive issue in sexually active age groups (Animaw 2009:5). 

The consequences of young people’s sexual behaviour when not 

using contraception have become a global issue mainly because 

it is associated with pregnancy and STIs (Turnbull 2010:78). The 

incidence and prevalence of HIV among youths are generally 

higher relative to cases in adults (Turnbull 2010:78). This is 

probably because of their sexual activeness and tendency to 

frequently engage in unsafe sexual practices, such as unprotected 

sex (Guzman and Bosch 2007: 123). This is also noted among 

youths in Ethiopia and hence, the high prevalence of HIV/ AIDS 

cases in this population. Despite this, very limited research has 

been done in this regard in Ethiopia and to date there are no 

published empirical studies on factors relating to sexual risk 

behaviours in the Enemay District, East Gojam Zone of Ethiopia 

(Animaw 2009:5). Hence, this study explored factors that may 

influence youths to engage in unsafe sexual behaviours with the 

aim of providing appropriate recommendations for reducing or 

preventing unsafe sexual practices among youths in senior 

secondary schools. 

 

1.4    AIM OF THE STUDY 

1.4.1 Research purpose 

      The purpose of the project was to explore factors influencing 

sexual risk behaviours among secondary school students (youths) 

in Enemay District and East Gojam Zone in Ethiopia. The 

researcher also intended to use the findings of the study to offer 

recommendations to service providers that will help prevent or at 

least reduce unsafe sexual practices among secondary school 

students (youths).  

1.4.  Specific research objectives 

      1.  To identify factors that may influence sexual risk 

behaviour. 

      2.  To describe student’s perceptions about factors 

influencing sexual risk behaviour  

      3. To develop recommendations for interventions to reduce 

sexual risky behaviours. 

 

1.5  SIGNIFICANCE OF THE STUDY 

      The issue of sexual risky behaviours among youths in 

Ethiopia is very important for the prevention of problems relating 

to unwanted pregnancy and Sexually Transmitted Infections 

(STIs), including HIV/AIDS. Thus, it is expected that this study 

would contribute to the development and implementation of 

appropriate health promotion programmes to reduce both the 

incidence and prevalence of sexual risk behaviours and their 

associated problems, including HIV/AIDS.  

      Ethiopia is a growing nation with a high youth population. 

So, sexual risky behaviours are of paramount concern for 

healthcare workers and the government. Certainly, engaging in 

discussions regarding sexual risk behaviours and developing 

health promotion strategies will greatly change the life of youths 

in this state. This is because such programmes will not only 

prevent unwanted pregnancy, but they will also prevent or at 

least reduce the incidence and prevalence of STIs, including 

HIV/AIDS. Hibist and Robert (2000: 367–379) suggested that 

Ethiopia is the fastest growing state, in the context of population, 

in the East of Africa. It is also believed that the youths are 

playing a significant part in this population growth.  

      The outcome of this study will have implications for further 

policy making and practice. The study outcome will enable 

healthcare workers to identify individuals (students) at risk of 

contracting sexually transmitted infections and motivate them to 

reduce factors that may influence sexual risky behaviours 

through education on safe sexual practices and consequences of 

early sexual practices. An example of these consequences is 

unwanted pregnancy. Additionally, the study outcome will 

contribute to the development of health promotion strategies for 

addressing sexual risk behaviours of the study population. 

Taking the issue of health promotion further, this study has the 

potential of saving cost in that the implementation of health 

promotion strategies may considerably result in the reduction of 

sexual risk behaviours, which in turn would reduce the incidence 

and prevalence of sexually transmitted diseases and the cost of 

curative measures. 

 

1.6 DEFINITION OF TERMS 

      Youths: Refers to young people aged between 13 and 20 

years (Getnet 2005:17). The term is also best understood as 

people in a period of transition from childhood to adulthood 

(Dessalegn 2006:9). Youths in this study mean students at school 

aged between 19 and 20.  

      Students: Persons, male or female studying in school, 

college or University (Getnet 2005:6). Students in this study refer 

to persons attending high school in the 9
th

 and 12
th

 grade 

(Animaw 2009:3).   

      Secondary school: This is an intermediate stage of learning 

that falls between elementary and tertiary levels of education 

(Solomon 2004:5). 

      Behaviour: Refers to the actions and mannerisms exhibited 

by a person or student. It is a response of an individual to his or 

her environment (Animaw 2009: 3). 

      Exploration: Searching for more information about an issue 

that is being studied. It is about making more attempts to develop 

understanding about a subject or issue. In this study, these issues 

relate to factors that may influence sexual risk behaviours among 

secondary school students of the specified age (Animaw 2009:3). 

      Safe Sex: Is a sexual activity engaged in by people who have 

taken precautions to protect themselves against sexually 

transmitted diseases, such as HIV/AIDS. Additionally, safe sex 

relates to sexual activity based on guidelines on the relative 

safety of various sexual practices in terms of the potential for 

transmitting infection, such as HIV/AIDS (Getnet 2005:6). 

      Inconsistent condom use: Irregular use or none use of a 

condom during sexual intercourse encounters (Animaw 2009:3). 
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1.7 RESEARCH DESIGN 

      This is a quantitative study that utilised a descriptive cross 

sectional design. In this type of design data are generally 

collected from a whole population or as in this case, a subset of a 

population in order to answer a research question of interest 

(Friis and Sellers 2009: 256). It is a non-experimental 

observational design, which allows for the collection of 

information about the status of an individual with respect to the 

presence or absence of subjects of interest (Joubert and Ehrlich 

2007:85). It provides a snapshot of what is happening at a 

particular point in time (Grimes and Schulz 2002:146). The 

researcher chose the cross sectional design since this study aims 

to determine and explore factors relating to sexual risk 

behaviours among youths of secondary schools. The study is 

descriptive because it measured and described the relationships 

between attributes of sexual risk behaviours.  

 

1.8  SCOPE OF THE STUDY 

      This study focuses on exploring factors that may influence 

sexual risk behaviours among senior secondary school students. 

Examining causality is outside the scope of this study. It is the 

researcher`s hope that the outcome of this study will increase 

awareness of the identified factors and the impact of these on 

secondary school youths` sexual behaviours among the people of 

Enemay District.  

 

II. LITERATURE REVIEW 

2.1 INTRODUCTION 

      This study gave attention to sexual risk behaviours and 

factors influencing them. This chapter provides an overview of 

the available literature on factors relating to sexual risk 

behaviours among senior secondary school youths. The chapter 

concludes with a summary of the key issues that emerged from 

the literature sources. 

 

2.1.1 Factors influencing risky sexual behaviours  

2.1.1.1  Religious attachment  

      A study by Kristin and Richard (2009:163) examined the 

association of religiosity with risky sexual behaviours among 

adolescents and young adults. In their study religiosity was 

defined as a set of institutionalised beliefs, doctrines and rituals, 

and ethical standards of how an individual should live a good 

life. These authors also clearly indicated that youths who 

perceived or viewed religion as a very important aspect of their 

lives were not only likely to attend church frequently, but they 

were also more likely to have fewer sex partners. Added to this, 

secondary youths with strong religious affiliation were also less 

likely to engage in sexual intercourse before marriage. Outcomes 

of a range of studies seem to support the view that adolescents 

who are more religious are more likely to delay sexual activity 

(Holder, Durant, Harris, Daniel, Obeidallah and Goodman 

2000:295-302). Similar claims are repeatedly made in the 

literature that adolescents from a religious background with 

strong religious beliefs are more likely to experience decreased 

rates of voluntary sexual debut (Fehring 2010:167). Studies by 

Turbin, Jessor, Costa, Dong, Zhang and Wang (2006:445-454) 

support this assertion and add that religiosity is protective against 

risky sexual behaviours. Other researchers appear to disagree 

with this view by asserting that religiosity is unrelated to sexual 

behaviors (Sheeran, Abrams, Abraham and Spears1993:39-52). 

Another factor that is claimed to be related to secondary school 

youths` sexual behaviour is parental monitoring. It therefore 

deserves some discussion.  

 

2.1.1.2 Parental monitoring and biological factors  

      A wide range of studies carried out across the world indicate 

that strict parental monitoring is positively associated with 

reduced adolescent health risk, delayed intercourse, fewer sexual 

partners and consistent contraceptive use (Rwenge 2000:118). A 

researcher like Animaw (2009:13) supports this view by 

commenting that adequate parental monitoring is generally 

positively related to these attributes. Similar outcomes are noted 

in other studies.  For example, Kotchick, Shaffer, Forehand and 

Miller (2007:493–519) report a direct relationship between 

parental control with adolescents` intercourse initiation and 

contraceptive use. The discussion thus indicates an inverse 

relationship between parental monitoring and adolescents` risky 

sexual behaviours. This relationship has been consistently 

revealed in a wide range of studies. Taking for example 

Springer`s (2006:1810) study on parental monitoring and health 

risk behaviour among public secondary school students in El 

Salvador, it is reported that students with low parental 

monitoring are in the main 2 to 3.5 times more likely to engage 

in sexual risk behaviours, such as unprotected sex. 

      It is evident from the literature that monitoring is an 

important tool parents employ to enable youths to engage in safer 

sexual practices. A study carried out in Dessie, North of Ethiopia 

on adolescents in preparatory school noted that parent-youth 

connectedness, parental monitoring and living arrangements are 

significant predictors of sexual activity (Solomon 2004:11). A 

greater sense of connectedness to and monitoring by parents are 

believed to decrease the likelihood of sexual activity (Solomon 

2004:11). In contrast, other studies have reported an inverse 

relationship between parental monitoring and sexual behaviours.  

The outcome of Small`s and Luster`s (1994:181–192) study 

indicates that parental monitoring is inversely associated with 

adolescent initiation of vaginal intercourse and total number of 

partners. However, the same study reports a positive association 

between parental monitoring with contraceptive use. 

      In addition to parental monitoring, another factor that is 

claimed to have some influence on adolescents or youths sexual 

behaviour is negotiated unsupervised time. It is highlighted in 

one of the publications by Parental Monitoring that this factor 

seems to serve as a protective factor against sexual activity 

(Parental Monitoring 2003:66). The protective element of this 

factor, negotiated unsupervised time, can be attributed to the 

establishment of trust in the parent-youth or adolescent 

relationship. Other authors disagree with this by asserting that 

negotiation of unsupervised time may lead youths to increase 

experimentation with sexuality and substances (Borawski, 

Levers-Landdi, Lovegreen and Trapl 2003:60). It is also critical 

to mention that biological factors are also implicated in youths` 

sexual behaviours. Examples of these include young age of 

menarche, high androgen levels in males and females and early 

pubertal development (Miller, Benson and Galbraith 2001:1-38). 

The level or degree of parental education plays a significant role 
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in youths` initiation of sexual activity. It thus deserves further 

exploration.   

 

2.1.1.3 Level of education 
      Parental educational level is an important predictor of youths’ 

educational and behavioural outcomes (Davis 2005: 224–249). 

Youths of literate parents are less likely to engage in early sexual 

risk behaviour, with early meaning before marriage (Dessalegn 

2006:82). Added to this, youths of educated parents are also 

more likely to respond to HIV/AIDS information and prevention 

campaigns, and such an approach reduces their chances of 

engaging in sexual risk behaviour like unprotected sex and 

multiple sexual partners (Damien, Jessica and Nakiyingi 

2005:993). This is probably because literate parents sometimes 

spend time interacting or discussing with their youths issues to 

do with education, risky sexual behaviours and their negative 

implications (Guerra and Huesmann 2004:177-203). 

Understanding the risks associated with risky sexual behaviours 

could lead youths to adopt a cautious approach in the context of 

sexual intercourse in their relationships (Eccles, Templeton and 

Barber 2003:390). This means that empowering youths to 

develop understanding of the consequences of unsafe sexual 

practices could promote their condom use (Merrill 2009:224–

249). Even though this may be the case, peer pressure may lead 

to inconsistent condom usage in their sexual relationships.  

 

2.1.1.4 Peer pressure and experiences of sex  

      Peer pressure is considered in the literature to have a 

significant influence on youths` sexual behaviours (Bernstein 

2001:157). It can encourage youths to experiment a range of 

sexual behaviours, and doing so may lead to an increased risk of 

unwanted-pregnancy and contracting sexually transmitted 

diseases, including HIV/AIDs (Kirby 2007:123). This assertion 

is repeatedly supported in the literature. Whitaker and Miller 

(2000:251-273) reiterate in their study that peer pressure can 

cause teenagers to engage in sexual intercourse even when they 

are not prepared for it. This is probably because youths have the 

potential of internalizing the opinion of their peers, and 

externalize the same when exposed to destabilisers, such as the 

presence of a sexual partner (Duncan 1992:319-327). It is critical 

to state that youths may also engage in sexual activities even in 

the absence of peer pressure. In supporting this, Duncan 

(1992:319-327) states that no influence in a youth`s life is as 

powerful as peer pressure since they can mobilize their energy 

either to engage or not to engage in sexual risk behaviours. It is 

therefore critical for youths to constantly engage in constructive 

dialogue with their parents as this may help alleviate pressures of 

engaging in sexual risk behaviours.  

 

2.1.1.5 Communication and reproductive health service 

      Communication between parents and their children about 

sexual issues and its impact on youths’ sexual behaviour has 

been persistently reported in the literature to play a role in 

preventing youths from sexual risk behaviours. Guo and 

Nathanson (2011:358-378) agree with this. They stated that 

familial interactions are the main sources of influence on youths` 

communicative decisions, including those related to sexual 

activity. This is probably because of the view that parental 

communication with youths can enhance adherence of the latter 

to health education programmes that address their sexual and 

reproductive health concerns (Dessalegn 2006:7). Arguably, 

there might be variations in youths` sexual risk behaviours 

because of possibly variations in parental communication 

patterns. Apparently, this is the case. Markham, Tortolero, 

Escobar-Chaves, Parcel, Harrist and Addy (2003:174–179) assert 

that parental relationships with effective communication styles 

are generally associated with fewer youth pregnancies. Similarly, 

Brener (2002:856-859) claim that frequent and positive parent-

youth communication about sex can in the main lead to less risky 

sexual behaviour, which in essence relates to frequent use of 

condoms and one sexual partner. In contrast, sexual discussions 

between youths and parents have been reported in the literature 

to result in the former`s increased experimentation with sex 

(Borawski et al. 2003:60). Similar, outcome was reported in a 

study by Bersamin, Todd and Fisher (2005:213). They stated that 

communication between parents and youths on sexual matters, 

including sexual intercourse can serve as a motivator for the 

latter to experiment varied sexual activities. Added to this, 

Hutchinson and Cederbaum (2011:550-572) reiterat that both 

parents play a large role in the socialization of their youths and 

went on to state that fathers have a stronger influence on both sex 

and substance use decisions.  

 

2.1.1.6 Alcohol and Substance use  

      Alcohol consumption and its abuse have been globally 

associated with risky sexual behaviours like unprotected sexual 

intercourse (Cooper 2002:101-117). A more recent study by 

Irwin, Morgenstern, Parsons, Wainberg and Labouvie (2006:299-

307) confirms this assertion. Its outcome reiterates that 

unprotected sex was more common during episodes of alcohol 

consumption compared to when alcohol was not consumed. It is 

apparent that alcohol and substance use are implicated in youths` 

sexual decision-making. Taking Ethiopia for example, Khat and 

alcohol use has been in a range of studies to be significantly and 

independently associated with risky sexual behaviours among 

Ethiopian school youths (Gebregiorgis 2000:43). In the year 

2000, one-quarter of sexually active high school youths in 

Ethiopia reported using alcohol or drugs during their most recent 

sexual encounter. In such instances, the use of condoms is less of 

a priority particularly for male youths. Derege, Atalay, Getnet, 

Fikre, Frehiwot and Yigeremu (2005:109) agree with this by 

stating that daily use of alcohol is associated with a threefold 

increase in odds of engaging in risky sexual activity (like 

unprotected sex) compared to those not using it.  Gebregiorgis 

(2000:43) supports this view by adding that the odds of 

unprotected sex are generally slightly higher among male youths 

compared to their female counterparts. 

  

2. 2  RISKY SEXUAL BEHAVIOURS 

2. 2.1 Unprotected sex 

      Rising rates of premarital sexual activity, escalating numbers 

of unmarried women terminating unplanned pregnancies, and 

increasing prevalence of HIV infection and other STIs among 

youths are critical as they are related to risky sexual behaviours, 

such as unprotected sex (Mensch et al. 2003:250). Unprotected 

sex is related to an increased potential of contracting STDs and 

unwanted pregnancies (Kost and Henshaw 2012:2). 

Approximately 19 million STDs cases were diagnosed in 2012, 
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and 13 percent of these cases were youth ages 13-24 with 

HIV/AIDS (Kost and Henshaw 2012:2). These infection cases 

were in the main attributed to unprotected sex. Although already 

mentioned, it is important to re-state that unprotected sex is a 

significant contributory factor to the rising global youth 

pregnancy, including Ethiopia. This has huge implications 

relating to youths dropping out of school and lowered level of 

educational achievement. Unprotected sex is also closely 

associated with alcohol and substance use. Data obtained from a 

study conducted among youths in Southern Africa confirm this. 

The data revealed that drunkenness tends to reduce the likelihood 

of men using condoms with their steady partners as well 

increases their potential of engaging in sexual relationships with 

multiple partners (Kiene and Subramanian 2013: 583). 

 

2. 2.2 Multiple partners 

      Multiple sexual partnerships are high-risk sexual behaviours 

because of their tendency to increase the risk of HIV 

transmission through sexual networks (Berry and Hall 2009:97). 

It is therefore important to know the extent to which youths are 

engaging in multiple sexual partnerships. Sexually transmitted 

diseases are often associated with sexually active youths with 

multiple sexual partners. In agreement, Astatke (2000: 63-83) 

asserted that 9.2% of sexually active youth students in his study 

reported of STD and this was attributed to students` frequent 

contact with commercial sex workers and the use of multiple sex 

partners. In a similar study in 2005 in Ethiopia, the second 

HIV/AIDS Behavioural Surveillance Survey (BSS), about 9.9% 

school youths were found to have had sexual experience with 

multiple partners (BSS 2005:43). Males were more likely to have 

multiple partners and experience early sexual initiation than 

females, and thus they are at an increased risk of contracting and 

transmitting STDS from partner to partner.  

 

2. 2.3 Early sexual initiation  

      Timing of sexual initiation is considered as an important 

factor in discussions relating to pregnancy and STDS among 

youths. The study by Adamu et al (2003:163-77) of secondary 

school youth across Ethiopia offered a clear picture of this area 

of concern. A good proportion of youths studied (33.3%) had 

their first experience of sexual intercourse before their 18
th

 birth 

day. A significant number of these first experiences (60%) took 

place without condoms and some even experimented sexual 

intercourse with casual or commercial sex workers. Of the youths 

who had sex without condoms, only a small number of youths 

(20%), expressed intentions to use condoms in future sexual 

encounters. In Solomon`s (2004:6) view, youths with better 

family connectedness were more likely to use contraceptives 

consistently (Solomon 2004:6). Several reasons are noted in the 

literature for youths experimenting sex before their 18
th

 birth day. 

Examples of the most common reasons cited include personal 

desire and peer pressure (Kora and Haile 2007:39-35).  

 

2.3 CONCLUSION  

      A range of studies have shown similarities in factors relating 

to risky sexual behaviours. It is noted in the literature that youths 

who frequently go to church are less likely to engage in risky 

sexual behaviours. It is also noted in the literature that parental 

monitoring is positively associated with reduced youth health 

risk, delayed intercourse, fewer sexual partners and consistent 

contraceptive use. Added to this is the issue to do with parent-

youth communication. Extant literature revealed that parent-

youth communication reduces the chance of the latter to engage 

in sexual risk behaviours, like having multiple sexual partners. 

However, some contradictory findings have been reported by 

some authors. Some claimed that sexual discussions between 

parent and youths could result in increased sexual 

experimentation. Increase in sexual experimentation increases 

the risk of unwanted pregnancy and sexually transmitted 

diseases, including HIV/AIDs. Now that the literature has been 

reviewed, it is time to turn to how this study explores sexual risk 

behaviours.  

 

III. RESEARCH DESIGN AND METHODOLOGY 

3.1 INTRODUCTION 

      This chapter describes the methods used to collect data in this 

study and explains their appropriateness to the exploration of 

factors relating to sexual risk behaviours among secondary 

school youths. Discussions relating to population, sampling, 

sampling approaches and ethical issues are provided. This 

chapter also provides an explanation of the design of the study 

and rationale for its use.  

 

3.2 STUDY DESIGN AND PERIOD 

      A research design is a plan detailing how a research will be 

conducted. It guides the researcher in planning for and 

implementing the study (Rubin and Babbie 2011:43). The study 

took the form of a quantitative descriptive non-experimental 

study. Polit and Beck (2004:716) define quantitative descriptive 

design as research studies that have as their main objective the 

accurate portrayal of the characteristics of persons, situations or 

groups and / or the frequency with which certain phenomena 

occur. Non-experimental research refers to a study in which the 

researcher collects data without introducing an intervention (Polit 

and Beck 2004:725). Creswell (2007:7) states that, in 

quantitative descriptive design, the researcher only collects data 

to give a clear picture of the situation. This design was used in 

this study to determine the prevalence of risky sexual behaviours 

and associated factors among high school youths from June 2012 

to June 2013. Hulley, Cummings, Browner, Grady and Newman 

(2007:109) state that a cross-sectional design is a scientific study 

in which data are collected at one point in time, with no follow-

up period. This design was appropriate for this study as it 

allowed the researcher to explore factors relating sexual risk 

behaviours among secondary school youths in Ethiopia.  

 

3.3 RESEARCH METHOD 

3.3.1Definitions  

3.3.1.1 Population 

      According to Parahoo (2006:271), a population is the total 

number of units that researchers are interested in studying. It is 

from these units or elements that data can potentially be collected 

(Parahoo 2006:271). These units could be events or individuals 

or organisations to name but a few. In other words, a population 

is an aggregate or totality of all the objects, subjects or members 

that conform to a set of characteristics (Polit, Beck and Hungler 

2001:95). This section also discusses other aspects of study 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 8, August 2014      274 

ISSN 2250-3153  

www.ijsrp.org 

population such as target population. Polit and Beck (2004:734) 

define target population as the entire population that a researcher 

is interested in studying. The target population of this study 

comprised of all youths in secondary schools in the Enemay 

District in East Gojam in Ethiopia. As Hulley et al. (2007:82) 

state, a target population is selected on the basis that it would 

yield the required data. This target population has been selected 

on the basis that it will provide the required data of factors 

relating sexual risk behaviours of youths in secondary schools.  

 

3.3.1.2  Sampling  

3.3.1.2.1 Sampling procedure and frame 

      One major decision that researchers tend to take in 

conducting research is to decide on the nature of the data and 

from where they can be obtained, as the sources of data tend to 

have profound effects on the ultimate quality of studies (Morse 

2002:3-4). Such a decision for identifying and selecting sources 

of data is what Grbich (2007:234) and Macnee and McCabe 

(2008:245) refer to as sampling. To be precise, Davis and Scott 

(2007:155-173) define it as the science and practice of selecting a 

portion of the population in a manner that allows the entire 

population to be represented in the same. On examining this 

definition, it became apparent that a sample is, in essence, a 

subset of a population.  

      The study area, Enemay District, was purposely selected 

from 11 districts in East Gojam Zone basically because it is 

easily accessible relative to the other districts. In other words, 

Enemay District was selected purposively because of its 

geographical accessibility. Two secondary schools, Darfur and 

Belay Zeleke were included in the study. These schools, Darfur 

and Belay Zeleke had student youth population of 3260 and 2126 

respectively. Out of this population 166 and 109 youths were 

randomly selected from Darfur and Belay Zeleke respectively 

using the lottery method (see figure below).  

 

 

East Gojam Zone (11 Districts) 

                                                                              Purposive sampling 

                                     Enemay District 

                                                                              Both are taken 

                                    Two Secondary Schools (5386)  

                                                                              Proportional allocation 

                                 ( )                                                                                  ) 

            Darfur (3260)                                                                  Belay Zeleke (2126) 

166 youths    109 youths 

  

                                                                         275 youths                                       sample 

 

 

3.3.1.2.2 Accessible sites 

       Enemay District was the accessible study site. It has a total 

population of 165,292. It is about 260 Km from Addis Ababa, the 

capital city of Ethiopia. The study was carried out in two mixed-

sex education secondary schools, Darfur and Belay Zeleke in 

Enemay District.  

 

 3.3.1.2.3 Sample size   

       The formula to determine sample size of small population is 

as follows: 

sf=so/(1+so/N) 

so=x
2
p(1-p)/d

2 

so =the initial sample size considered at p=50% and d=0.05
 

d=degree of accuracy expressed as proportion (0.05) 

P=population proportion assumed to be 0.5 or 50% 

N=the study (sampling) population size i.e 969 

Sf =final sample size to be taken in the study 

 

       x
2
=the table value of chi square Q degree of freedom=1 for 

desired confidence level and for desired confidence level 0.05% 

chi square value =3.84 or x
2
= (Zα/2)

2 

       Then so=x
2
p(1-p)/d2=3.84(0.5)(0.5)/0.05

2
=384----the 

maximum sample size for so at p=q=0.5
 

Therefore 

sf=so/(1+so/N)=384/(1+384/969)=384/(1+0.3963)=384/1.3963=2

75 

Power=1-β 80% 

 

3.3.1.3 Inclusion and exclusion criteria 

       It is worth noting that a good starting point for selecting 

samples for a study is to clearly define the target population, 

which is simply the population of interest to the researcher 

(Davis and Scott 2007:155-173). The population of interest for 

this project is the total number of youth students in Enemay 

District. Taking into account the overarching philosophy of the 

research project, which focuses on exploring sexual risk factors 

of youths in secondary schools, it was not appropriate to include 

the entire population in the study. Munhall (2007:175) agrees by 

emphasizing that researchers using quantitative mode of inquiry, 

can sample for producing generalisable findings. Acknowledging 

this, it was therefore fitting, as a pre-cursor to sample selection, 

to carefully identify potential participants from this population. 

Randomly 

selected  
 Randomly 

selected  
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In doing this, the researcher took into consideration specific 

conditions, which potential participants should meet to make 

them eligible for partaking in the study. These conditions are 

what Polit and Beck (2008:289) refer to as eligibility or inclusion 

criteria for participation. In this study, they were: 

 

3.3.1.3.1  Inclusion criteria 

 Students of Darfur and Belay Zeleke secondary school 

in Enemay District who were between 18 and 20 years 

of age 

 Students who were single or unmarried or divorced or 

widowed 

 

       While the delineation of the above conditions would assist in 

identifying a sample, the researcher also felt the need to define 

characteristics, which the study potential participants must not 

possess. Doing this, the researcher believed, would ensure the 

selection of “appropriate respondents”. The question now arises, 

what are “appropriate respondents”?  According to Munhall 

(2007:174), these are individuals who have experienced and / or 

are experiencing the construct being investigated and who are 

both willing and able to share their experiences. The 

characteristics which respondents must not possess are what Polit 

and Beck (2008:289) refer to as exclusion criteria, which, for this 

study, are outlined below: 

 

3.3.1.3.2  Exclusion criteria 

       Students, who were seriously ill, married, and disabled (for 

example blind and /or deaf) were excluded from the study 

because of possible difficulty in data collection. 

 

3.4 DATA COLLECTION 

       The data was collected using the Amharic language 

questionnaire. It was gathered from randomly selected 275 

students (respondents). Five trained nurses, supervised by the 

principal investigator, gathered the data from November 2013 

until February 2013. Data were gathered using a structured 

questionnaire, which is now discussed.  

 

3.4.1Data collection instrument  

       A structured self-administered questionnaire developed in 

English and translated into Amharic to standardize questions for 

respondents, was used in this study. Most of the items were 

adapted from existing surveys. The questionnaire included 

questions on socio-demographic characteristics, sexual and 

reproductive health knowledge, family connectedness, 

communication about sexuality and STDs, including HIV/AIDS, 

social norms and gender roles, parental monitoring, peer 

influence and behavior, sexual behavior, and coercion. The 

questions and statements of the questionnaire were grouped and 

arranged according to specific objectives of the study. 

Repeatability, vagueness and improper logical flow aspects of 

the questions were corrected accordingly when questions from 

respondents were addressed. The wording and sequence of 

questions were designed in such a way that the logical flow of 

ideas from general to specific was maintained. 

 

3.5 ETHICAL CONSIDERATIONS  

3.5.1 Ethical issues 

       A range of ethical issues was taken into account when 

conducting this study. The issues considered are discussed in this 

section to demonstrate the study`s ethical soundness.  One of 

these ethical considerations includes how subjects were accessed.  

 

3.5.2 Accessing subjects  

       The initial step in the stages of seeking access to study 

subjects at the research site, is gaining the agreement of 

individuals in authority, who Creswell (2009:243) refers to as 

gatekeepers or key individuals. In this case, these included the 

teachers and heads of schools. Obviously, the success of the 

study in part depended upon winning over the cooperation of 

these gatekeepers. This involved writing letters to them 

requesting appropriate time and date to discuss the study. 

Separate meetings for the head of schools were organised. Detail 

discussions of the study took place at these meetings. In sum, the 

issues covered were sampling and sample size, data collection, 

potential benefit of the project and its purpose. To complement 

the discussions generated, each gatekeeper was given a copy of 

the study proposal containing the researcher’s contact details. 

Such an action was attributed to the view that these documents 

were potentially valuable points of reference and, if read, would 

develop people’s understanding of the research project. One must 

add that all the teachers and head teachers were also given the 

option of contacting the researcher if they require further 

information and/or to clarify any aspect of the issues discussed. 

Although the gatekeepers were generally pleased with the 

discussions held, they were noted to be happier when provided 

with the option of contacting the researcher to express any 

concern they may have. The teachers and head teachers 

expressed their support for the research project.  

 

3.5.3  Informed consent  

       A close look at the literature on research ethics revealed that 

the notion of informed consent is an important facet of most 

ethical guidelines (DH 2001:220). Such significance attributed to 

this concept is based on the ethical principle of self-

determination or autonomy, which, in essence, requires 

researchers to respect respondents` ability to make free choices 

about themselves (Murphy and Dingwall 2001:339-351). In this 

context, free choices simply refer to researchers empowering 

respondents in making decisions to engage or not to engage in 

research (RCN 2004:234). It is explicit from this statement that 

researchers are legally obliged to safeguard the autonomy or self-

determination of their respondents (DH 2001:220). It is therefore 

imperative that they take the steps that are necessary for ensuring 

this. A significant part of these steps involves the provision of 

adequate information to potential respondents about studies, as 

information giving would enable individuals to evaluate the 

potential risks and benefits of participation (Creswell 2009:239).   

       From the outset, all prospective subjects were clearly 

informed of the aim and nature of the study via their teachers and 

head teachers. The researcher was acutely aware that informed 

consent of potential respondents should be obtained before 

commencing data collection. Each respondent expressed 

willingness for participation by completing a consent form. 

These forms highlight the options of taking or not taking part in 

the study, a requirement which all researchers are expected to 

adhere to when selecting respondents (Flick 2009:158). In other 
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words written consent was obtained from every study subject 

prior to data collection. Ethics approval to conduct the study was 

obtained from the School of Public Health, Departmental Ethical 

Clearance Committee at UNISA. In Ethiopia, permission to 

conduct the study was also obtained from the District office and 

the school authorities where data was collected. An official letter 

of co-operation from the District office was presented to the 

respective schools. 

 

3.5.4 Protecting welfare of subjects 

        

One measure adopted in this study to protect the welfare of 

respondents is that of anticipation; anticipation of potential risks 

or harm. While this was adopted, it was realised during the 

course of the study that it is difficult, if not impossible, to foresee 

every risk (Silverman 2010:156). In other words, it was 

practically impossible to think of and accurately predict the wide 

range of possible effects of the study on respondents. This was 

because respondents not only differ in their personalities; they 

also differ in their life experiences. One is convinced that such 

differences in characteristics would enable them to react 

differently to the different stages of the research process, a belief 

also shared by Marvastic (2004:170). The researcher was 

particularly vigilant in anticipating some degree of emotional 

discomfort in respondents. It was believed that emotional distress 

could be generated by the nature of the inquiry. Respondents 

were reassured that all the information provided would be coded 

and securely stored in a locked cupboard in the researcher’s place 

of work. However, it must be stressed that only anonymised data 

would be made available to supervisors. 

   

3.5.5 Confidentiality 

       Confidentiality was one of the main concerns for the 

researcher of this study, as the data which respondents provided 

are required by law to be kept in the strictest confidence 

(International Council of Nurses 2003:23). Thus, throughout this 

study, preservation of respondents’ confidentiality was 

considered to be paramount and all identifiable information was 

anonymised to ensure this. Anonymity of respondents is often a 

requisite of research (Creswell 2007:136). So, respondents were 

informed at the outset that the information they provided would 

be used for the research study. In relation to the possibility of 

publishing the study and or presenting parts of it at conferences, 

respondents’ information will be distorted and would not be 

identifiable as theirs. It is important to mention that respondents` 

confidential information was upheld throughout the study.   

       In sum, it became apparent from this discussion that there 

are many ethical considerations which have to be accommodated 

to make a study ethically feasible. The remainder of this chapter 

focuses on variables and issue of research quality, such as 

validity. 

 

3.6 INDEPENDENT AND DEPENDENT VARIABLES  

 

Two set of variables were used in this study: 

3.6.1 Independent variables 

• Living arrangement (relationship with guardians) at the 

time of the survey. 

• Socio-demographic factors like age, gender, residence, 

religious affiliation and attachment, level of parental 

education, academic achievement etc. 

• Perceived family connectedness. 

• Perceived parental monitoring. 

• Communication with parents and peers about sexuality. 

• HIV/AIDS/ Sexual health knowledge. 

• Social norms and gender roles. 

• Khat and alcohol use. 

 

3.6.2 Dependent/Outcome variables 

 

 Students had sex. 

 Risky sexual practices 

 Having multiple sexual partner, 

 Inconsistent use of condoms 

 

3.7 INTERNAL AND EXTERNAL VALIDITY OF THE 

STUDY  

3.7.1. Internal validity  

       This refers to the extent to which the independent variable 

can accurately be stated to produce the observed effect. Since the 

variables in this non-experimental research design were merely 

measured (not manipulated), the researcher focused on stating 

the independent variables accurately to produce the observed 

effect and also matching the assessment result to the study goals 

and objectives.  

 

3.7.2External validity  

       External validity is the validity that relates to how inferences 

about observed relationships will hold over variations in persons, 

settings, time, or measures of study outcomes (Polit and Beck 

2008:287). In other words, external validity is about 

generalisability of findings of study populations. To ensure this, 

the researcher adopted a probabilistic sampling approach and 

also used a representative sample of secondary youths in Enemay 

District. The supervisor with vast research experience has been 

instrumental in enquiring and providing feedbacks on the 

research design. Even the statistician has been of great help in the 

selection of research design. All these efforts by experts were to 

ensure that a relevant research design is selected to answer the 

research aims and objectives, as well as to enhance validity of the 

study. 

 

3.8 CONCLUSION  

       This chapter has outlined the study design, study area, study 

population, eligibility criteria, sampling, data collection 

procedure, data collection and ethical considerations. The chapter 

also detailed the approach used and conditions under which 

investigations were carried out from the development of 

preliminary questionnaire, through the pilot survey, and to the 

design and administration of the research instrument 

(questionnaire). It further indicated how issues of validity and 

reliability were addressed through the use of data gathering 

method.  

IV. ANALYSIS, PRESENTATION AND DESCRIPTION 

OF THE RESEARCH FINDINGS 

4.1 INTRODUCTION 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 8, August 2014      277 

ISSN 2250-3153  

www.ijsrp.org 

       The researcher conducted a quantitative, descriptive research 

to explore factors relating to sexual risk behaviours among 

secondary school youths. Structured data collection was aimed 

at: 

 Identifying factors influencing sexual risk behaviours. 

 Exploring student perceptions about factors associated 

with sexual practices. 

 Developing recommendations for interventions to 

reduce the existence of unsafe sexual behaviours. 

 

       The method of data collection has been discussed in the 

previous chapter. In this chapter, the research findings are 

discussed. The findings were utilised to formulate 

recommendations to reduce factors relating to sexual risk 

behaviours.  

 

4.2 DATA MANAGEMENT AND ANALYSIS 

       Data entry was done using Epi-info version 3.5 and analysis 

was performed using SPSS v.16 statistical packages. First, 

descriptive analysis was carried out to explore the socio-

demographic characteristics of the respondents. Bivariate 

analyses had been carried out to examine the relationship 

between the outcome variables and selected determinant factors. 

Factors which showed significant bivariate associations were 

retained for subsequent multivariate analyses using multiple 

logistic regressions. Odds ratios analysis was used to assess the 

effect of factors influencing to sexual risk behaviours. 

 

4.3   RESULTS 

 

4.3.1 Socio-demographic characteristics of secondary school 

students 

       A total of 275 (164/59.6% male and 111/40.4% female) 

secondary school students participated in this study with 100% 

response rate. The minimum and maximum ages of the 

respondents were between 18 and 20 years old respectively. 

About 69.1% (190) of the respondents were orthodox Christians 

[Table 4.1]. Of those respondents, 149 (54.2%) were permanent 

urban dwellers. The mean age of respondents was 18.73 (± 

0.734) years.   

       Regarding living arrangements of respondents, 132(48%) of 

them were living with parents and 60(21.1%) were living with 

sisters and brothers [Table 4.1].   

 

Table 4.2: Frequency distribution of socio-demographic 

characteristics of secondary school students, Enemay 

District, East Gojam Zone, Amhara Regional State, Ethiopia, 

2012. 

 

Variable Number (N) Percent (%)  

Sex   

Male 164 59.6 

Female 111 40.4 

Age   

18 years 120 43.6 

19 years 108 39.3 

20 years 47 17.1 

Parental educational 

status 

  

Illiterate /cannot read and 

write/ 

181 65.8 

Literate  94 34.2 

Residence   

Urban 149 54.2 

Rural 126 45.8 

Residing with whom    

Parents 95 34.5 

Sister/brother 60 21.8 

Friends 57 20.7 

Alone 63 22.9 

Religion   

Orthodox 190 69.1 

Muslim 85 30.9 

 

       Orthodox Christian respondents with literate parents had less 

frequent history of sexual contact compared to those with 

illiterate parents (16.3% vs. 54.6%, respectively). The same is 

true for Muslims with literate parents and those with illiterate 

parents (2.0% vs. 27.0% respectively). Orthodox Christian 

students from literate parents had less frequent history of sexual 

contact compared to students from illiterate parents (51.9% 

vs.12.7% respectively) (Fig.1). 
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       Irrespective of religious orientation, students from illiterate 

parent had more frequent early sexual activity onset compared to 

those from literate parents (Fig. 2). However, orthodox students 

from illiterate parents had less frequent early sexual activity 

onset compared to Muslim students (54.7% vs. 56.5%, 

respectively). Orthodox Christian respondents with literate parent 

had less frequent early sexual onset compared to those with 

illiterate parent (14.7% vs. 54.7%, respectively). The same is true 

for their Muslim counterparts (3.5% vs. 56.5%) (Fig. 2). 

Comparing orthodox students from literate parents showed that 

respondents with age less than 18 had higher frequency of early 

sex than those above that age (14.7% vs. 2.1%, respectively). 

The same is true for Muslim respondents from literate parents 

(3.5% vs. 1.2%, respectively) (Fig. 2). 
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       Most of the respondents had history of multiple sexual 

partners irrespective of the parents’ educational status (Fig. 3). 

Muslim students from illiterate parents had more frequent history 

of multiple sexual partner compared to orthodox Christians from 

illiterate parents (37.6% vs. 33.2%, respectively). However, 

Muslim students from literate parents had less frequent history of 

multiple sexual partners compared to orthodox Christians (3.5% 

vs 8.9%, respectively) (Fig. 3). 
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       Regarding the use of contraceptives, orthodox students from 

literate parents used more contraceptives than their Muslims 

counterparts (10.5% vs. 2.4%, respectively) (Fig. 4). The use of 

contraceptives by students from illiterate parents was almost 

equal in both religions (30.0% vs. 29.4%, respectively) (Fig. 4). 
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4.3.2 Sexual risk behaviours  

       From among 275 respondents, about 196 of them had a 

history of sexual contact with 119(60.7%) being males and 

77(39.3%) females [Table 4.2]. Among this group of respondents 

with a history of sexual contact, more females (52.1%) were 

found to have experienced unprotected sexual intercourse (never 

used any contraceptive method or condom) than males (38.9%). 

In addition, more male respondents (59) had history of multiple 

sexual partners than females (47). However, in each gender 

grouping of 275 study respondents; a high percentage of both 

sexes had experienced multiple sexual partners (52.2% for males 

and 64.4% for females) [Table 4.2]. Furthermore, majority of the 

respondents (97.4% male and 90.4% female) had experienced 

sexual intercourse in their early age; meaning they had sexual 

intercourse before their 18
th

 birthday [Table 4.2].  

 

 

Table 4.2: Distribution of secondary school students’ sexual risk behaviours by their sex, Enemay District, East Gojjam Zone, 

Amhara Regional State, Ethiopia 2012. 

 

Sexual risk behaviours Sex  

 Male Female Total 

 N(%) 

Have had sex    

Yes 113(68.9) 73(65.8) 186(67.6) 

No 51(31.1) 38(34.2) 89(32.4) 

Total 164(100.0) 111(100.0) 275(100.0) 
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Unprotected sex    

Yes 44(38.9) 38(52.1) 82 (44.1) 

No 69(61.1) 35(47.9) 104(55.9) 

Total 113(100.0) 73(100.0) 186(100.0) 

Multiple sexual partners    

Yes 59(52.2) 47(64.4) 106(57.0) 

No 54(47.8) 26(35.6) 80(43.0) 

Total 113(100.0) 73(100.0) 186(100.0) 

Early age of sexual onset    

Yes 110(97.4) 66(90.4) 176(94.6) 

No 3(2.7) 7(9.6) 10(4.4) 

Total 113(100.0) 73(100.0) 186(100.0) 

Trading sex for money    

Yes 14(12.4) 38(52.1) 52(18.9) 

No 99(87.6) 35(47.9) 134(79.1) 

Total 113(100.0) 73(100.0) 186(100.0) 
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       The age at which respondent had their first sexual 

intercourse varied with the highest percentages being below 18 

years in both sexes (Fig. 5). 199 (43.3%) of sexually experienced 

students reported that their first sexual partner was with a boy or 

girl friend, while 65(23.6%) claimed that their first sexual partner 

was with a husband or wife and the rest 11(4.0%) reported that 

their first sexual encounter was with a stranger. 

 

4.3.3 Perceptions of students’ about factors associated with 

sexual practices 

       Being pregnant, STD’s and general financial situations are 

predominant factors perceived by students as associated with 

sexual risk behaviours. According to Table 4.3, 220(80%) of the 

respondents had the inkling that pregnancy could occur just 

before menstrual cycle.  Whilst 210(76.4%) respondents claimed 

and responded that it could occur immediately after a menstrual 

cycle, 206(79.9%) believed it can occur in the middle of the 

menstrual cycle (at 14
th

 day). Added to this, 165(60%) think 

pregnancy can occur during the menstrual cycle (during bleeding 

time). Most of the respondents, 249(90.5%) agreed that HIV can 

be prevented through abstinence and 236 (85.8 %) stated it can 

be prevented by being faithful. Whilst 238(86.5%) stated HIV 

can be prevented by using condom, 226(82.2 %) indicated HIV 

can be avoided by using sterile syringes and needles. 239(86.9%) 

of respondents responded that avoiding sexual contact with 

commercial sex workers is a preventive measure. Whilst this is 

the case, approximately 219(79.6 %) of respondents agreed that 

HIV can be prevented by using prophylactic antibiotics [Table 

4.3]. 

 

 

Table 4.3: Secondary school students’ perceptions about factors associated with sexual practices, Enemy District, East Gojam 

Zone, Amhara Regional State, Ethiopia, 2012. 

 

Variable Yes No 
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Pregnancy can occur  N(%) 

In the middle of menstruation 206(74.0) 68(24.7) 

Immediately after menstruation 210(76.0) 61(22.2) 

Just before a menstrual period  220(80.0) 51(18.9) 

HIV can be prevented by 

voiding sexual intercourse  249(90.5) 23(8.4) 

Being faithful 236(85.5) 37(11.6) 

Using Condom 238(86.5) 32(11.6) 

Using sterile syringes & needles 226(82.2) 44(16.0) 

Avoiding sexual contact with CSW 239(86.9) 26(9.5) 

Avoiding share of sharps objects 219(79.6) 47(17.1) 

          Taking antibiotics  219(79.6) 40(14.5) 

HIV positive mother can give positive child 216(78.5) 38(13.8) 

 

4.3.4  Perception of selected social norms and gender roles  

       According to Table 4.4, 117(71.3%) male and 83(74.8%) 

female respondents answered that having knowledge of 

contraceptives encourages sex. A significantly high proportion of 

males and females believed that having a child while in high 

school is a problem for a mother (50%, 50% respectively) [Table 

4.4]. A total of 143(87.2%) male and 89(80.2%) female 

respondents believed that having sex during teenage period is 

against their values. Interestingly, 131(79.9%) of male 

respondents stated that males are responsible to control family 

expenditure. Virginity until marriage in both females and males 

is also believed to be important with 86.6% and 70.1% 

respondents respectively [Table 4.4]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 8, August 2014      285 

ISSN 2250-3153  

www.ijsrp.org 

Table 4.4: Perception of selected social norms and gender roles, Enemay District, East Gojam zone, Ethiopia 2012. 

 

Variables Male 

(n=164, N(%)) 

Female 

(n=111, N(%)) 

Social norms  

Knowledge of contraceptives encourages 

sex 

  

Agree 117(71.3) 83(74.8) 
Disagree 47( 28.7) 28( 25.2) 

Having a baby while in a high school Is   

           a problem for mother  82(50.0) 51(50.0) 

a problem for baby 20(12.2) 20(18.0)  

a problem for father 7(4.3) 5(4.5) 

a problem for parents 50(30.5) 31(27.9) 

a problem for all 5(3.0) 4(3.6) 
Sexual values  

It is against my values to have sex while I 
am a teenager 

  

Agree 143(87.2) 89(80.2) 
Disagree 21(12.8) 22(19.8) 

Gender roles  

Who should handle family expenditures 

  

Father/husband 131(79.9) 75(67.6) 
Mother/wife 18(11.0) 20(18.0) 
Both (husband & wife) together 15(9.1) 16(14.4) 

Virginity for a woman is important until 
she gets married 

  

Yes 142(86.6) 92(82.9) 
No 22(13.4) 19(17.1) 

Virginity for a man is important until he 
gets married 

  

Yes 115(70.1) 69(62.2) 
No 49(29.9) 42(37.8) 

 

4.3.5 Knowledge of selected sexual and reproductive health 

issues  
       Even though respondents did not have tangible clinical 

diagnosis-based evidence for their responses, a view based on 

recorded educational histories, overall knowledge about AIDS 

prevention was high among the respondents. About 249 (90.5%) 

of them rated avoiding sexual intercourse as an effective AIDS 

prevention strategy. However, 235(85.5%) disagreed with this 

and stated that being faithful is a very effective approach. It can 

be mentioned that 236(86.5%) knew that using condom can 

prevent them from HIV infection. While this is the case, 

226(82.2%), 239(86.9%), and 219(79.6%) of the respondents 

knew that using sterile needles, avoiding sex with commercial 

sex workers, and avoiding the share of needles respectively can 

prevent HIV/AIDS [Table 4.3].  

 

4.3.6 Communication and discussion regarding sexuality and 

HIV/AIDS  

       In this study, about 80.4% (221) of the respondents reported 

that they had discussed sexuality and HIV/AIDS with teachers, 
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parents, peers and friends, and 87.3% of them indicated that 

teachers are good sources of information regarding HIV/AIDS 

[Table 4.5]. However, a good percentage of the respondents also 

recommended friends (82.9%) and health practitioners (71.3%) 

as good sources of information on HIV/AIDS [Table 4.5]. 

228(82.9%), 196(71.3%), 109(39.6%), 90(32.7%), and 

84(30.5%) of the respondents respectively responded that 

friends, health practitioners, books and films, mass media, and 

family respectively are also good sources of information on 

HIV/AIDS [Table 4.5]. 

 

Table 4.5: Communication and discussion regarding sexuality and HIV/AIDS (multiple responses possible), Enemay District, 

East Gojam zone, Ethiopia 2012. 

 

Source of information on HIV/AIDS             Responses (N(%)) 

   Yes    No 

Teachers 240(87.3) 35(12.7) 

Friends  228(82.9) 47(17.1) 

Health practitioners 196(71.3) 79(28.7) 

Books and films 109(32.7) 166(60.4) 

Mass media 90(32.7) 185(67.3) 

Family 84(30.5) 181(69.5) 

 

4.3.7 Sexual behaviour  

       Interviewees were asked whether they had ever engaged in 

sexual risk behaviours i.e. early initiation to sex, multiple 

partners, unprotected sex, and exchange of sex for money. 

According to Table 4.6, less attachment to religion and parental 

education, are significantly (p<0.05) associated with sexual risk 

behaviour. However, age, sex, religion and location are not 

significantly associated with sexual risk behaviour. It was 

reported that 85(78.7%) of respondents aged 19 years, 

119(72.76%) males, orthodox 139(73.2%) and urban dwellers 

108(72.5%) had involved in sexual risk behaviour compared with 

those aged 18 and 20 (80(66.7%) and 31(66%) respectively), 

77(69.4%) females, 57(67.1%) and 88(69.8%) rural dwellers 

respectively (Table 4.6).  

       More boys (72.8%) than girls (69.7%) reported that they had 

sexual risk behaviours [OR=1.17, 95% CI (0.69, 1.98). About 

111(40.4%) of the respondents reported that they attend religious 

institutions more than twice per month and there is a significant 

difference with those whose attachment was less than twice per 

month [OR=17.04, 95% CI 8.62 to 33.68]. Students who lived 

with a brother or sister or friend or alone were significantly more 

likely to engage in sexual risk behaviours than those who lived 

with parents [OR=4.03; 95% CI0.64, 25.30, OR=22.52; 95% 

CI1.55, 327.59 and OR=17.49; 95% CI 2.32, 131.77 

respectively]. Similarly, students from uneducated parents were 

significantly more likely to engage in sexual risk behaviours 

[OR16.6; 95% CI 5.42, 51.32] [Table 4.6]. 

 

 

Table 4.6: Bivariate and multiple logistic regression analyses for sexual risk behaviours according to selected socio-

demographic determinants, Enemay District, East Gojam zone, Ethiopia 2012. 

 

Socio-demographic 

Variables 

Sexual risk behaviour 

(No(%)) 

 

   Yes                No   

COR (95% CI) AOR(95% CI) P-value 

Age      

18 80(66.7) 40(33.3) 1.91(0.9,4.1) 1.09(0.47,2.49) 0.64 

19   85(78.7) 23(21.3) 1.03(0.5,2.1) 1.92(0.95,3.87) 0.89 

20 31(66) 16(34) 1.00   

Sex      

Female  77(69.4) 34(30.6) 1.00   

Male  119(72.6) 45(27.4) 1.17(0.7,1.9) 1.10(0.0,50.9) 0.97 

Religion       

Muslim  57(67.1) 28(32.9) 1.00   

Orthodox  139(73.2) 51(26.8) 1.34(0.8,2.3) 8.70(0.3,287.5) 0.22 

Resident      

Rural  88(69.8) 38(30.2) 1.00   

Urban 108(72.5) 41(27.5) 1.14(0.7,1.9) 0.30(0.6, 2.0) 0.23 
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With whom do  

you live now 

    

Parents 68(51.5) 64(48.5) 1.00   

Sister/brother 48(82.8) 10(17.2) 10.32(4.6, 23.0)* 4.00(0.6,25.3) 0.14 

Friend 26(92.9) 2(7.1) 56.77(12.9,248.1)* 22.50(1.6,327.6)* 0.02* 

Alone 54(94.7) 3(5.3) 41.29(11.9,142.2)* 17.50(2.3,131.8)* 0.01* 

Attachment to religion     

More than 

twice/month 

45(40.5) 66(59.5) 1.00   

Less than 

twice/month 

151(92.7) 13(7.9) 17.1(8.6,33.7) 20.10(7.8,51.6)* 0.00* 

Parental education     

Literate  10(12.2) 72(87.8) 1.00   

Illiterate  186(96.7) 7(3.6) 45.2(13.7,157.7) 16.60(5.4,51.3)* 0.00* 

 

       As shown in Table 4.7, both knowledge and attitude of the 

respondents are not significant factors for sexual risk behaviours 

[OR=0.99; 95% CI0.11, 8.75 and OR=0.22; 95% CI03, 1.67 

respectively]. Peer pressure, number of friends who had 

experienced sex (>/=5), and best friend who had experienced 

sex; were also important factors explored [OR=14.15; 95% 

CI1.81, 110.96; OR=55.53; 95% CI3.83, 804.88; and OR=233; 

95% CI 9.91, 5521.82, respectively, [Table 4.7]].  

 

Table 4.7: Bivariate and multiple logistic regression analyses for sexual risk behaviours according to selected determinants; 

alcohol drinking, level of knowledge, attitude and peer pressure. 

 

Other variables Sexual risk behaviour        (No(%)) 

Yes                        No 

 

COR (95% CI) AOR(95% CI) P-value 

Knowledge      

Good 58(45.7) 69(54.3) 1.0   

Not good 138(93.2) 10(6.8) 16.5(7.9,34.1) 0.9(0.1,8.8) 0.99 

Attitude      

Good 82(59.4) 56(40.6)    

Not good 114(83.2) 23(16.9) 3.4(1.93,5.9) 0.2(0.3, 1.67) 0.14 

Peer pressure       

Yes 180(87.8) 25(12.1) 24.3(12.1,48.8) 14.2(1.8,110.9) 0.01*o 

NO 16(22.9) 54(77.1) 1.0   

No. of friends 

experienced sex 

     

None 35(40.1) 41(53.9) 1.0   

Some /<5/ 54(62.1) 33(37.9) 1.9(1.0,3.6) 139.1(8.9,2164.1) 0.00* 

Most/>5/ 107(95.5) 5(4.5) 25.1(9.2,68.4) 55.5(3.8,804.9) 0.00* 

Did your best friend 

experienced sex 

    

Yes 176(91.7) 16(8.3) 34.7(16.9,71.0) 233(9.9,5521.8) 0.00* 

No 20(24.1) 63(75.9) 1.0  1.00 

DISCUSSION 

       Most of the secondary school youths in Enemay District had 

sexual intercourse. This demonstrates that many adolescents are 

confronted at some point during their youthful years with choices 

about whether or not to have sex and, if they do, whether or not 

to use condoms and/or other preventive strategies, such being 

faithful. According to the results of this study, 80(66.6%) of 

sexually active youths in school that have engaged in premarital 
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sexual relationship before their 18
th 

birthday is greater when 

compared to those in Animaw’s study, which was only 57.9%. 

This early initiation of sexual activity contributes to teenage 

pregnancy, and high risk of contracting STDs, including HIV 

infection.  

       In this study, 115(58.7%) respondents reported that they had 

engaged with two or more sexual partners in their lifetime and 

this is also high when compared to the results in the study in 

West Gojam by Animaw (33.3%) in 2009. About 64.4% of 

respondents who claimed that they had experienced sex indicated 

that their behaviour was mainly due to self-desire than coercion. 

Only 3.3% of the respondents indicated that they were coerced in 

some way and this was far lesser than that reported by BSS II 

(15.3%).  

       In general, student knowledge about sexual and reproductive 

health issues was quite unsatisfactory regardless of gender or 

residential factors, and this was not significantly associated with 

sexual activity according to this present study. Rather this 

implies that enhancing knowledge level alone will be insufficient 

to achieve the intended outcomes. Instead, more youth tends to 

assert that feasible interventions including better health 

information dissemination should be strategically tailored for 

combating high sexual risk behaviour. As mentioned earlier, 

youths believe that teachers are the most trustworthy source of 

information about sex than their peers. This is consistent with a 

study done in the western part of Amhara by Animaw in 2009.  

       The study’s findings reiterated the concern on the powerful 

effects of peer pressure. It revealed that peer has significant 

effects on youths’ sexual practice. It also showed that adolescents 

who claimed to have experienced peer pressure and who have 

friends that were sexually experienced, were more likely to 

engage in sexual activity. Peer pressure was also reported by 

adolescents living alone (28.2%), and with their friends (24.9%). 

These percentages were noted to be greater when compared to 

those living with both biological parents (23.4%). In view of all 

the results of this study, utmost consideration should be given to 

the effects of peer pressure in educating adolescents. Thus, on the 

basis of this and other research findings, health programmes for 

adolescents should strongly develop strategies that also focus on 

peers. 

       This study also reported that high number of respondents 

(89.8%) who had experienced sex; where mostly from parents 

who did not know the whereabouts of their youths (students) 

after school hours. The study by Solomon in 2004 suggests that 

strong parental monitoring may reduce unwanted pregnancy 

indirectly by decreasing students’ association with high-risk 

peers, such as those who had experienced sex. This author 

believes that such avoidance could result in a decrease in unsafe 

sexual intercourse. As saliently revealed in this and other similar 

studies, there seem to be a strong relationship between perceived 

parental monitoring and sexual behaviours of youths (students) 

(Stanton and Feigelman 2000:43–48). This means that youths 

from parents who expend a lot of energy providing supervision 

or monitoring are less likely to engage in sexual risk behaviours 

relative to youths from parents with less supervisory support. 

Condon utilisation was also noted to be a risk factor of sexual 

risk behaviours. Condom utilisation by respondents who had 

previously experienced sex was below half (40.8%). Even though 

it is known that youths are the portion of the population that are 

highly affected by HIV infection, the magnitude of unsafe sexual 

behaviour noted in this study is alarming.   

4.5CONCLUSION 

       In summary, the bivariate and multiple logistic regression 

analyses indicate that youths with infrequent attachments to 

religious institutions, less parental control, low level parental 

education, peer pressure, number of friends and having best 

friends who had experienced sex were more likely to initiate 

sexual intercourse. 

 

V. CONCLUSIONS AND RECOMMENDATIONS 

5.1 INTRODUCTION 

       Factors relating to sexual risk behaviours were researched to 

determine the extent to which the objectives of the study were 

achieved. This chapter presents the summary of the findings, 

conclusions and recommendations based on the data analysed in 

the previous chapter.  

 

5.2 RESEARCH DESIGN AND METHOD 

       A descriptive cross-sectional survey of quantitative type was 

done to determine the prevalence of risky sexual behaviour and 

associated factors among high school youths. Information from 

respondents was gained through structured questionnaires. This 

design was adopted because it enabled the researcher to 

systematically explore the study phenomenon (Gay and Airasian 

2000:275).  

 

5.3SUMMARY AND INTERPRETATION OF THE RESEARCH 

FINDINGS 

       Results of the analysed data about factors relating to sexual 

risk behaviours were presented in chapter IV. The key findings in 

chapter IV are the answers to the following research question: 

What are the factors relating to sexual risk behaviours 

among secondary school youths? 

       The study utilised the survey approach by using precisely the 

descriptive method. A total of 275 respondents from two high 

schools with ages from 18 to 20 were taken as respondents of the 

study and were asked to complete a structured survey 

questionnaire. This instrument was used to explore the factors 

and/or situations under such factors that mostly affect high 

school youths. Respondents were asked to indicate their most 

appropriate rating for each item. According to this study, 

164(59.6%) respondents have infrequent religious attachment, 

120(43.6%) of them with no parental monitoring, 181(65.8%) 

were from illiterate parents, 205(74.5%) were influenced by peer 

pressure, 125(45.5%) had number of friends (>/=5) who had 

experienced sex and 192(69.8%) of them have best friend who 

had experienced sex. 

       In general, infrequent attachments to religious institutions, 

weak parental control, poor level of parental education, peer 

pressure and number of friends who had experienced sex are 

factors that may likely enable youths to initiate or engage in risky 

sexual behaviours (refer Tables 4.6 & 4.7). 

 

5.4 CONCLUSION  

       The findings of this study strongly indicated that a 

considerable proportion of youths in senior secondary schools in 

general are sexually active. Frequent attachments to religious 
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institutions, close parental control, high parental education, 

absence of peer pressure, decreased number of friends and best 

friends who have experienced sex were the most important 

protective
 
factors that positively hindered youths' first sexual 

intercourse activity. 

       Youths who had experienced peer pressure are more likely to 

initiate sexual intercourse than those without these experiences. 

The level of sexual and reproductive health knowledge of youths 

noted was generally unsatisfactory and was not significantly 

associated with youths’ sexual activity. Most of the youths in 

secondary schools had experienced at least one type of sexual 

risk behaviours, such as unprotected sex. Sexual activity among 

urban youths was observed to be particularly high. Although 

inconsistent, the most common contraceptive used, particularly at 

the first sexual intercourse was condom. Now that risk factors of 

sexual risk behaviours have been discussed and areas of concerns 

highlighted, it is time to turn to suggestions or recommendations 

that may address the identified concerns. 

 

5.5  RECOMMENDATIONS 

       According to the findings of this study, efforts regarding 

minimizing factors influencing sexual risk behaviours should be 

directed more towards parents and peers than educators. This 

view is captured more in the following sub-recommendations. 

 

5.5.1Expectations from parents  

 Youths should closely follow religious institutions 

and should also have close parental control to 

minimise those factors influencing sexual risk 

behaviours.  

 Parental level of education also plays undeniable 

role in the reduction of the factors influencing 

sexual risk behaviours. Therefore their knowledge 

should be maximised.  

 Education on reproductive and sexual health with 

emphasis on the consequences of all the 

aforementioned risk behaviours, including the 

negative impacts of peer pressure, should be 

included in the delivery massages and strategies for 

tackling those factors influencing sexual risk 

behaviours. 

 Family interventions on how parents can bring their 

children under control at their youthful stage can 

provide parents’ direction as well on how to 

balance youths' autonomy with their obligation to 

protect them from harm.  

5.5.2 Expectations from government  

 Direct public education initiatives that increase 

recognition and understanding of the importance of 

parent-youth relationship through advertisement by 

media and through provision of information 

brochures in government agencies, public health 

offices and schools should be encouraged and 

promoted. 

 Strengthen Youth-serving agencies, churches, 

Sunday Schools, community and social 

organizations such as Edir, Ekub and schools to 

develop strategies that promote high levels of 

parent-youth-connectedness.  

 Work more on female empowerment strategies 

related to Millennium Development Goal three to 

help reduce the negative impact of peer influences. 

 5.5.3Expectation from future researchers 

 Future researchers should address issues on factors, 

specifically youths’ attachment to religion, parent-

youth communication, parental education and 

parental monitoring as one point of intervention to 

reduce youths' sexual risk behaviours. 

 Further investigation with particular emphasis on 

establishing the temporal relationship using 

longitudinal study designs must be undertaken.  

5.6 LIMITATIONS OFTHE STUDY 

Limitations of the study include: 

 Other factors (characteristics of family) that might 

affect youths’ sexual behaviour and psychosocial 

health have not been explored. 

 The analysis is constrained by the small number of 

youths or sample size. Although random sampling 

was used, generalisability of the study findings 

must be done with caution taking into account some 

noticeable differences, for example, in the culture 

of the youth population in the Districts of Ethiopia. 

 The age restriction from 18-20 years has also 

weakened the extrapolation of the study. 

 An inherent limitation of the design used in this 

study is that the researcher cannot conclusively 

determine factors that can prolong exposure to risky 

sexual behaviours. 

 Taking into account the view that the influence of 

sexual risk behaviours is multi-factorial, the exact 

single factor that can lead to sexual risk behaviours 

cannot be determined. Thus, it makes sense to talk 

about risk factors instead of causation. 

5.7CONCLUDING REMARKS 

       It can be concluded that infrequent attachments to religious 

institutions, less parental control, low level parental education, 

peer pressure, number of friends and best friends who have 

experienced sex were factors in the study that can lead youths to 

engage in risky sexual behaviours. 
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ANNEXURE1: SURVEY INSTRUMENT 

Questionnaire on youths’ sexual risk behavior; Enemay District Secondary School, Ethiopia. 

PART ONE: BACKGROUND CHARACHTERSTICS 

1.1. Age (in years) _____  

Please tick one. 

 

Descriptions Code Choices 

1.2. Sex: 01                                           Male 

02 Female 

1.3. Religion: 01                      Orthodox 

02  Muslim  

03   Protestant 

04 Catholic 

05                 Others  

1.4. Are you permanent resident in this town? 01 Yes  

02 No, I came from surrounding areas. 

1.5. How frequently do you visit your  

Parents/families? 

 

01 

 

Not at all 

02  Only during vacations (i.e. every 6   months) 

03  Often, once every 2-4 months 

04 Very often (at least once every month.)       

1.6. With whom do you live now? 

 

 

01 I live with both of my parents  

02 I live with my mother only 

03 I live with my father only 

04 I live with brothers/sisters 

05 I live with grandparents 

06 I live with cousins 

  07 

    

I live with mother/father and  

a stepfather or stepmother                          

08 I live with my friends 

   09 I live alone 

    10  Others 

1.7. Attachment to religious institutions 

 

 

01 Attends frequently (more than twice a month)    

02 Seldom attends (less than or  

equal to  twice a month)  

1.8. Have you ever consumed ‘Khat’? 01 No 

02 Occasionally 

03 Regularly, 2-4 times per month on average 

04 Regularly, 5 times per month  

or more on average 

1. 9. Have you ever consumed alcohol? 

 

 

01 No 

02 <2 times/month 

03 Regularly, 2-4 times per month on average 

04 Regularly, 5 times per month or more on average 
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PART TWO: SEXUAL AND REPRODUCTIVE HEALTH KNOWLEDGE 

Please tick all that are possible. 

 

2.1. During which times of the menstruation does a woman have the greatest chance of becoming pregnant? 

 

 Yes No I don’t know 

During her period 01 02 03 

At about 14
th

 day of her cycle 01 02 03 

Right after her period has ended 01 02 03 

Just before her period begins 01 02 03 

 

 

2.2. How can people protect themselves from getting AIDS? 

 

Avoid sexual intercourse (don’t play sex) Yes  No I don’t know  

Have faithful one-to-one relationship with uninfected partner  01 02 03 

Use condoms during sex 01 02 03 

Sterilize syringes/needles 01 02 03 

Avoid sexual contact with sex workers (prostitutes) 01 02 03 

Avoid sharing cutting & piercing materials  01 02 03 

Take antibiotics prior to sexual intercourse 01 02 03 

 

Please tick only one. 

 

A
g

re
e 

D
is

ag
re

e 

D
o
n
’t
 k
n
o
w

 

01 02 23 

2.3. A woman who has HIV can give birth to a child with HIV.    

2.4. A girl can get pregnant before she 

 experiences her first menstruation 

 

 

 

 

 

 

2.5. A person can have a sexually transmitted  

disease (STD) without knowing it 
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PART THREE: COMMUNICATION ON SEXUALITY AND HIV/AIDS 

Please tick one below. 

       4.1. Have you ever discussed about sexuality and/or HIV/AIDS with other people? 

                    Yes____01                                          No____02  

If yes, with whom? 01. Mother 02. Father 03. Brother/Sister 04. Other family member   

05. Friend of the same sex 06. Friend of the opposite sex 07. Boy/girl friend 08. Teacher  

09. Health practitioner  

4.3. In general, what has been your most important source of information about AIDS or HIV?  01 .Teacher/school AIDS clubs 02. 

Friends  03. Mass media 04. Family 

05. Health practitioner 06. Books/films 07. don’t know  

 

PART FOUR: SOCIAL NORMS AND GENDER ROLES 

A. Social Norms 

Please tick one.  
5.1. The knowledge of contraceptives by young people encourages them to have sex with many people. 01 Agree 02. Disagree 03. 

Don’t know 

5.2. Having a baby when you are in high school   

01.  Is not a problem at all 

02. Is not a problem because your family helps 03. Is a problem, but it’s okay 

04. Is a problem for the mother and the baby but not for the father of the baby 

05. Is a problem for the mother, the baby, and the father of the baby 

 

 

B. Sexual Values and Choices 

 

A
g

re
e 

 D
is

ag
re

e 

 

1 2 

5.3. It is against my values for me to have sex while I am youth.  

 

 

 

5.4. If I have sex while I’m youth, it would make me feel sort of important. 

 

 

 

 

 

 

C. Gender Roles 

5.5. Who do you think should handle family expenditures, husband /father or wife/mother? 

01 Father/husband 

02 Mother/wife 

03 Both (husband and wife) together 

5.6. How important is it for a woman to be a virgin until she gets married?  

01. important  

02. Not important 

5.7. How important is it for a man to be a virgin until he gets married?  

01. Important  

02.  Not Important  
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PART SIX: PERCEIVED PARENTAL MONITORING 

 

 

Y
es

 

 N
o

 

 

01 02 

6.1. Your parents know where you are when not at school and away from home  

 

 

 

6.2. Your parents know who you were with when not at school and away from home  

 

 

 

 

PART SEVEN: PEER INFLUENCE AND PEER BEHAVIOR 

Please tick one. 

 

7.1. Is there pressure from your friends for you to have sexual 

intercourse? 

01 Yes   

02 No 

7.2. About how many of your friends have had sexual intercourse? 01 None of them 

02 </=5 

03 >5 

7.3. Now think of your best friend. Has he/she ever played sex? 

    

01 Yes                   

02 No  

03 Don’t Know 

7.4. Do you know of any sexual intercourse with prostitutes among 

your male close friends? 

   

01 Yes                   

02 No  

03 Don’t Know 
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PART EIGHT: SEXUAL BEHAVIOR AND PRACTICE  

Sometimes young people play sex. They play sex for different reasons - for love, for urges, or because they are convinced, forced or 

tricked. Please tick one below. 

8.1. Have you ever had sexual intercourse? 

    

 

01 Yes  

02 

 

 No    

8.2. How old were you when you first had sexual intercourse? 

01 Less than 18 years 

02 Greater or equal to18years 

  03  Don’t know  

8.3. How old was the person with whom you first played sex? 

   

01 Less than 18 years 

02 Greater or equal to18years 

03 Don’t know  

8.4. Who was the person? 01 Husband 

02 Boy/girlfriend 

03 Teacher  

04 Other person  

8.5. Was the sex urged with alcohol, khat, or any other drug beforehand? 

   

01 Yes                         

02  No  

8.6. How many different partners have you had sexual intercourse with in the 

last 12 months? 

01 One  

02 Two or more 

8.7. Did you or your partner use any contraceptives during the first sex?  01 Yes 

02 No    

8.8. Are you currently using any method to prevent AIDS or STDs? 01 Yes  

02  No   

8.9. If yes Which method or methods are you currently using to prevent AIDS 

or STDs? 

01 Condoms 

02 Abstinence 

03 Faithful  one-to-one relationship 

04 Other   

 

PART NINE: COERCION 

Please tick one below. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

9.4. [For females only] what did you receive?    

01.  Money   

02.  School fee   

03.  Shelter/rent  

04.  Other 

 

 

9.1. The first time you had sexual intercourse, did you 

agree willingly, did it just happen, or were you tricked, 

threatened or forced? 

   

   

01 Played sex willingly (wanted)  

02 Forced 

03 Convinced with money or gifts 

04 Felt threatened 

9.2. [For females only] Have you any coercive sex 

practice like rape and abduction? 

01 Yes 

02 No  

9.3. [For females only] Have you ever received anything 

in exchange for sex? 

01 No 

02 Yes 

03 Don’t remember 
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ANNEXURE 2: RESPONSE RATE PER DIVISION FOR SCHOOLS 

 

School Allocation Collected Response rates (%) 

Darfur secondary school  166 166 100 

Belay Zeleke secondary school 109 109 100 

Total 275 275 100 

 

Total source population size/Target population or Reference population =5386  

Darfur secondary school 

Population size =3260 

 

Proportional allocation for the two high schools 

Allocation=(3260/5386)x275 

                 =166 

 

 

Belay Zeleke secondary school 

Population  size=2126 

(2126/5386)x275 

Allocation=109 

 

 

ANNEXURE 3: THE SAMPLING TECHNIQUE 
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ANNEXURE 4: CONSENT FORM FOR RESPONDENTS 

       The researcher is interested in exploring factors that may influence sexual risk behaviours in youth students in high schools. 

This questionnaire is designed for a research work approved by the University of South Africa Research, Ethics and Publication 

Committee (School of Public Health) to be conducted in partial fulfillment of a master’s degree in General Public Health.  

       I hope you will help me to complete this survey. None of your answers will be available to anyone at anytime. All the information 

you give me will be kept private. Do not put your name anywhere on this questionnaire. It depends on your agreement and you will 

not be pressurized to participate unless you are voluntary. 

       However, we really need your honest response to understand in a good way the impact of sexual risk behaviours of youth in 

secondary schools in Ethiopia 

       The results of the study would hopefully serve as an important input to intervene in  programs that aim at improving 

adolescent/youth students’ health. 

 

       The questionnaire will take 30-40 minutes to complete  

Do you agree to participate in this study?                     Yes                          no  

 

       Participant declaration: “The study and the content of this informed consent form have been explained to me. I have been given an 

opportunity to ask questions and I am content with the answers to the questions I asked. I agree to participate in this study since I 

know that the information obtained will be kept confidential and I may withdraw from the study anytime without any prejudice to 

me.”  

Signature of Participant:                        Date:              

Witness:                                           Date:     

Statement by Researcher:   

 

       The researcher provided verbal and written information regarding this study. 

       The researcher agrees to answer any future questions concerning the study to the best of his ability. 

       The researcher will adhere to the approved protocol.   
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ANNEXURE 5: PERMISSION LETTER FROM ENEMAY DISTRICT EDUCATION OFFICE 
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Abstract- Phototoxic and photoallergic reactions represent skin 

reactions to the sun, in the presence of photoactive chemicals 

applied on the skin or taken systemically. They have a highly 

polymorphic clinical presentation – photo contact urticaria, 

eczema on sun-exposed areas sometimes with erythema 

multiforme, exaggerated sunburn, linear phytophotodermatitis, 

pseudoporphyria, photoonycholysis, dyschromia, and lupus 

erythematosus. Also, skin cancers are increasingly associated 

with exposure to photoactive chemicals. There is a geographical 

and timely variation in the responsible agents, but they are 

mostly furocumarins from plants, UV filters in sunscreens and 

cosmetics, and drugs (NSAIDs, antimicrobials, phenothiazines, 

amiodarone, etc.) Three drugs like Chloramphenicol, Norflox, 

and Kucil(Fluorouracil) were tested for Phototoxic effect 

procured from local market and check the ph and absorption 

spectra and note and solubility of test drug was tried out through 

different solvents viz. DW (Distill water), petroleum ether, 

ethanol, DMSO. The Phototoxic activity was studied against the 

bacterial culture Escherichia coli (DH5 α).The Results of this 

study revealed that these drugs seem to be phototoxic effect on 

Microbial culture. 

 

Index Terms- E.coli, Alternate Model, Phototoxicity,Drugs 

 

I. INTRODUCTION 

hototoxicity is a chemically induced skin irritation requiring 

light (photo irritation). The skin response resembles 

exaggerated sunburn. The involved chemical may enter into the 

skin by topical administration or it may reach the skin via 

systemic circulation following ingestion or parenteral 

administration. Sulpha-derived drugs (sulphonamide 

antibacterial, hypoglycemic, diuretics) have been well-known 

causes of photosensitivity reaction since 1939. Phototoxicity is 

the result of direct cellular damage caused by an inflammatory 

non immunological mechanism, which is initiated by a 

phototoxic agent and subsequent irradiation. In contrast, 

photoallergic reactions represent delayed or cell-mediated or type 

four (4) hypersensitivity responses, which require the specific 

sensitization of a given human individual to a photoactivated 

drug. The Commonly applied methods of checking of phototoxic 

effect of drug are based on the agar diffusion and results were 

shown as visible zones of growth inhibition. The present work 

was framed to study the Phototoxic activity of three drugs against 

the bacterial test organisms. 

 

II. MATERIALS AND METHODS 

Collection and Isolation of Bacterial Culture 

       E.coli were collected from fecal samples using sterile Whirl-

Pac bag and tongue depressor. The collected sample were keep at 

40C until processed. Process samples within 6 hours. Analyze 

sample for fecal coliform on mFC agar by membrane filtration 

method pick isolated colonies from mFC plate and re-streak to 

100x15 mm mFC agar plates using sterile toothpicks. Incubate at 

44.50C for 24 hours. The Idientification of E.coli samples were 

achieved using standard monograph. 

 

Preparation of Drug Extract 

       Procured the Drug viz. Chloramphenicol, Norflox and Kucil 

from the local market. Weight all the drug and then crush the 

drug with the help of Mortar & Pestle and checked the solubility 

of the drug in different chemicals and mixed in the specific 

soluble medium of these drugs if the drug is not mix well then it 

will be mixed in DMSO which is universal soluble 

       After that check the pH of the drugs and absorption spectra 

of drugs and note. Then calculated the dose of the drug in normal 

person and convert it into ppm. 

       After that selected the standard ppm for the bacterial culture 

which is below of the dose of normal person and prepared the 

stock for further experiment. Used many plates for the selection 

of the ppm on which the zone of inhibition was very less and 

selected for experiment. 

 

The calculation of the drug was as follows- 

       Dose in normal person was 500 mg in 5000 ml of blood. 

Then calculate it in 1 ml of blood which was 10 mg/ml So 10 mg 

drug is dissolved in1 ml of blood now convert it into ppm as 

1mg/ml= 1000 ppm. So the drug dose in 1 ml blood was 10000 

ppm. So I have to take the dose below this concentration. This 

step was done with the entire drug which was used in this 

experiment like:- 

       For Norflox 400 mg was 12.5 mg/ml in blood. After 

conversion into ppm the dose was 12500 ppm in 1 ml of blood. 

 

       In Vitro phototoxic potential assessment of routinely used 

drugs 

       The commonly used drugs viz., Chloramphenicol, Kucil and 

Norflox were selected to assess their phototoxic potential in the 

cultured E.coli i.e., DH5α  strain. All the drugs selected in the 

study are generally prescribed to the patients visited in Out 

Patient Department, so the possibilities of photodynamic induced 

systemic damages through sunlight cannot be ignored. Rose 

Bengal is selected as a positive control and run in the 

P 
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experiments under identical conditions. Based on the results of 

the earlier experiments, non-toxic intensities of UV-A (1.4 

mW/cm2 or 5.04 J/cm2), UV-B (0.6 mW/cm2 or 2.16 J/cm2) and 

sunlight (1.4×105 Lux) and exposure period of 5 min were 

selected as irradiation dose to assess the phototoxic potential, if 

any, in the drugs tested in the study. Prior to start the experiments 

of phototxicity assessment, different concentration like 

(20,40,60,100 µg/ml, and different conc. of all drugs were 

screened in dark and UV exposure to assist any effect on these 

intensities. 

       The Rose Bengal shows positive result so it is selected as a 

positive control in this experiment. 

 

III. RESULTS 

       In this study, 3 Drugs (Chloramphenicol,Kucil and Norflox) 

are as follows- 

 

Result of Chloramphenicol on 20,40,60 and 100ppm 

       The Drugs shows absorption maxima on UV-B so selected 

the UV-B for exposure on drug and the following results are 

appear as- 

       The Chloramphenicol shows the inhibition zone at 

concentration of 20 ppm in UV-B is 11 mm and in Dark is 9.0 

mm and on 40 ppm in UV-B is 14 mm and in dark 10 mm. 

       On 60 ppm in UV-B 16 mm and in dark 12 mm. 

       On 100 ppm in UV-B 21 mm and in dark 14 mm. 

 

Result of Chloramphenicol on 50,100,150, and 200 ppm 

       The Chloramphenicol shows the inhibition zone at 

concentration of 50 ppm in UV-B is 16 mm and in Dark is 8.0 

mm and on 100 ppm in UV-B is 18 mm and in dark 10 mm. On 

150 ppm in UV-B 20 mm and in dark 12 mm. 

       On 200 ppm in UV-B 21 mm and in dark 14 mm. 

 

Result of Norflox on 50,100,150, and 200 ppm 

       The Norflox shows the inhibition zone at concentration of 50 

ppm in UV-B is 14 mm and in Dark is 8.0 mm and on 100 ppm 

in UV-B is 17 mm and in dark 10 mm. 

       On 150 ppm in UV-B 20 mm and in dark 12 mm. 

       On 200 ppm in UV-B 18 mm and in dark 13 mm. 

 

Result of Kucil on 3,5,8, and 10 ppm 

       The Kucil does not shows the inhibition zone at 

concentration of 3 & 5 ppm in UV-B and in dark. On 8 ppm in 

UV-B 7 mm and in dark no zone appeared. 

       On 10 ppm in UV-B 10 mm and in dark no zone appeared. 

As shown in result that with increases of the concentration of 

drug and exposure of UV-B the zones are increases and the 

number of colonies are decreases so the drugs are showing 

phototoxic potential. 

 

IV. DISCUSSION 

       Various drugs are being used by human beings at an 

alarming rate due to concomitant increase in deseases all over the 

world. These drugs may be toxic to human beings and their 

toxicity may increase further under exposure to UVR/sunlight. 

Thus an assessment of their phototoxic response is a matter of 

great concern as most of the patients may be exposed to solar 

radiation after intake of the chemicals. 

       We observed that photoexcited Chloramphenicol, Norflox 

and Kucil produce significant amount of singlet oxygen (1O2) at 

the levels of their usage. The generation of reactive oxygen 

species (ROS) by these drugs was dependent upon the exposure 

periods under ambient intensities of UV-B and solar radiation. It 

is well known that ROS produced by various compounds under 

the influence of ultraviolet/ visible radiation, are responsible to 

alter the normal function of cellular constituents (de gruijl et al., 

2003) and skin photosensitization causing erythema or edema 

(Ichihashi et al., 2003; Dornelles et al., 2004) 

       Moreover, some photoexcited chemicals are also known to 

produce phototoxicity to biomolecules (Bertoloni et al., 2000; 

Viola et al., 2000; Miolo et al., 2002). The earlier studies of our 

laboratory also supported the view point (Ray et al., 2002; Ray et 

al., 2005). 

       Phototoxicity caused by illuminated may be further induced 

in many folds by an increase of UV radiation in sunlight due to 

depletion of ozone layer (Sweden, 1990; Fredrick, 1993; Winker 

and Trepte, 2004).The UVR/sunlight testing is very necessary 

during production of new drug (Fahim akhtar., 2012). 

       Therefore an exposure to UVR/sunlight should be avoided 

after intake of the phototoxic drug viz- Chloramphenicol, 

Norflox, Kucil. 

       Chloramphenicol, Norflox is a bacteriostatic antimicrobial 

and has gram-positive and gram-negative bactericidal activities 

while Kucil is an Anti-cancer drug . All  the drugs shows 

maximum absorption at 280nm in UV-B irradiance. 

 

V. CONCLUSIONS 

       We have shown the absorption spectrum of 

Chloramphenicol, Norflox, and Kucil, which lies in the UV 

region. This indicates that the chemicals are absorbing UV 

radiation. The phototoxicity of drug is expected on the basis of 

absorption spectra and testing on E.coli. It is conceivable that the 

therapy with these drugs represents an additional risk factor for 

skin photo carcinogenesis. The work performed over the E.coli 

DH5α strain can be used satisfactorily for in vitro phototoxicity 

assessment of drugs. The study suggests that the drug tested may 

be phototoxic in presence of increasing UVR (specially) the UV-

B fraction) due to O3 depletion. Patients, who are using the 

photosensitive drugs and are fair skinned, would be more 

vulnerable for harmful effects of UVR. So the people using drugs 

should avoid sun exposure. 

       From this point of view, these environmental pollutants and 

drugs has always been a matter of concern to scientists. In this 

present study, we have shown that these widely spread pollutants 

and drugs becomes toxic to both Prokaryotic (E.coli sp.) and 

Eukaryotic when they comes in contact with the sunlight (mainly 

in UV Radiation). However, in vivo studies are required to 

further asses its potential before any recommendations. These 

drugs are very common to use but has strong phototoxic ability. 

It may cause skin and other diseases in human beings. 
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       COLONY FORMING UNIT (C.F.U)    After incubation 

period, the growth of bacterial colonies on plate was counted:- 

94×104  SURVIBILITY -- 

 

TABLE- 1. Effect of UV-B Radiation (0.4mW/cm2) exposure on E.coli growth 

 

Sl.No. Exposure No. of Colonies 

1. 0 94×104 

2. 5 minutes 70×104 

3. 10 minutes 35×104 

AGAR DIFFUSION METHOD 

 

TABLE-2. Inhibition zone at different concentration of Rose Bengal on E.coli 

 

Exposure 

(dose) 

50 ppm 100 ppm 150 ppm 200ppm 

UV-B 

(0.4mw/cm2) 

1.2 2.5 4.6 5.4 

Dark No No No No 

 

TABLE-3. Inhibition zone at 20, 40, 60, & 100 ppm concentration of Chloramphenicol. 

 

Exposure 

(Dose) 

20 ppm 40 ppm 60 ppm 100 ppm 

UV-B 

(0.4mw/cm2) 

 

11 

 

14 

 

16 

 

21 

 

Dark 

 

9.0 

 

10 

 

12 

 

14 

 

Table-4. Inhibition zone at 50,100,150 & 200 ppm concentration of Chloramphenicol 

 

Exposure 

(Dose) 

50 ppm 100 ppm 150 ppm 200 ppm 

UV-B 

(0.4mw/cm2) 

16 18 20 24 

Dark 8.0 10 12 14 

 

 

Table-5. Inhibition zone at 50,100,150 & 200 ppm concentration of Norflox 

 

Exposure 

(Dose) 

50 ppm 100 ppm 150 ppm 200 ppm 

UV-B 

(0.4mw/cm2) 

14 16 17 18 

Dark 8.0 10 11 13 
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Table-6. Inhibition zone at 3,5,8 & 10 ppm concentration of Kucil (Flourouracil) 

 

Exposure 

(Dose) 

3 ppm 5 ppm 8 ppm 10 ppm 

UV-B 

(0.4mw/cm2) 

No No 7 10 

Dark No No No No 
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     Abstract- This paper assesses the net welfare associated with the adoption of Bench Terraces (BT), Contour Bunds (CB), and 

Napier Grass Strips (NGS) in the Saba Saba sub-catchment of the Upper Tana catchment in Kenya. An agro-economic survey and 

informal interviews were conducted in the Saba Saba sub-catchment to elicit farm level quantitative data for the Cost Benefit Analysis 

(CBA). Financial functions in excel were used to analyze the on-site costs and benefits of adopting the identified SWC technologies 

on farms with crops such as maize, coffee, and tea. In this research CBA was used as a decision tool after the computation of all cost 

and benefits were valued in local currency to obtain the Net Present Value (NPV) or net welfare. The results show that investment in 

SWC measures may not be a feasible short-term option from farmers’ perspective. There is, therefore, a strong case for intervention, 

especially in the initial years where SWC adoption yields negative returns.  Again the maintenance cost was higher for all SWC 

technologies. This could be attributed to poor construction techniques. Considering the sub-catchment’s erosion risk severity and slope 

stability, Bench Terrace was found to yield relatively higher on-site net welfare.  

 

    Index Terms- Soil and Water Conservation; Bench Terraces; Contour Bands; Napier Grass Strips; Cost Benefit Analysis; Kenya. 

 

I. INTRODUCTION 

ub-Sahara Africa’s sub-humid agroecosystems experience dry spells almost every rainy season (Barron et al., 2003) with 

meteorological droughts occurring on the average once or twice every decade. Farming systems often suffer from agricultural 

droughts and dry spells caused by management induced water scarcity (Rockstrom, et al., 2007). According to Rockstrom (2003), less 

than 30% of rainfall is used as productive transpiration by crops in savannah farming systems in Sub-Sahara Africa (SSA) and asserts 

that on severely degraded land this proportion could be as small as 5%. In SSA, regardless of the fact that food production has to 

double to keep up with demand, per capita food production continues to decrease. This has been largely attributed to the negative 

effects of soil and water degradation. According to the FAO (2008), 17% of SSA’s land productivity is negatively affected by soil and 

water degradation. Thus, crop failures usually blamed on drought might be preventable in most instances through better farm-level 

water management like Green Water (GW) management.  
The Upper Tana catchment in Kenya is a high potential area for agricultural and water resources. However, it is characterized by 

catchment degradation which has led to higher and faster runoff flows and minimal infiltration. The major issues within the Upper 

Tana catchment include water scarcity, climate variability, river bank encroachment, soil erosion (gross erosion rate of 20.3 ton/ha/yr), 

siltation, poor underground recharge, and competing needs targeting scarce water resources (WRMA, 2009). Most of these problems 

also pertain to Saba Saba, a sub-catchment of the Upper Tana catchment. The sub-catchment suffers greatly from destruction of 

surface cover, high rates of erosion, and massive sedimentation (with sediment concentration of 800 mg/litre) coupled with low 

adoption of SWC measures (Saba Saba WRUA & WRMA, 2010). This has resulted in reduced recharge, increased surface runoff and 

soil erosion. The Saba Saba sub-catchment (Figure 1) is a target area for improved management of water, soil, crops, trees, and 

rangeland in the GWC project and has been marked “ALARM” (alarm phase) by the Water Resource Management Authority in Embu 

(WRMA-Embu). This is due to poor water quality, low water flows during dry spells, conflicts within the system due to poor 

distribution of the resource, and encroachment of wetlands and riparian areas among other reasons (Saba Saba WRUA & WRMA, 

2010). 

There has been substantial resource allocation to SWC from the late 90s until today by governmental agencies (e.g. WRMA, 

NEMA, MOA, etc) and multilateral organizations (e.g. World Bank, IFAD, PRESA, GWC, etc.) However, SWC efforts on the part of 

farmers have diminished in the last 10 years (Porras et al. (2007). SWC techniques remain underutilized in the Saba Saba sub-

catchment for several reasons but lack of profitability (negative net welfare) at the farm level transpires as the principal (considering 

farmers’ objectives and opportunity cost) though by no means the only important reason for the underutilization (Saba Saba WRUA & 

WRMA, 2010). Other reasons could be that farmers do not recognize the losses caused by soil erosion and/or that recommended SWC 

techniques are not effective (de Graaff et al., 2001). The question then is whether the benefit of a given SWC technique is worth the 

cost. This is where it becomes imperative for stakeholders to understand the financial costs and benefits associated with adopting 

SWC measures at farm level. Using Cost Benefit Analysis (CBA), this paper evaluates the net welfare associated with the adoption of 

Bench Terraces (BT), Contour Bunds (CB), and Napier Grass Strips (NGS) using farm level data from the Saba Saba sub-catchment 

in Kenya. 

S 



International Journal of Scientific and Research Publications, Volume 4, Issue 8, August 2014      306 

ISSN 2250-3153  

www.ijsrp.org 

 

 

 
Figure 1: Map of Saba Saba sub-catchment 

           Source: Saba Saba WRUA & WRMA, 2010. 

 

II RESEARCH METHOD 

 

Cost Benefit Analysis (CBA) is a basic approach in neoclassical economics adapted by environmental economists for the 

evaluation of net social or private welfare from environmental remediation/projects. It is considered one of the basic postulates of 

applied welfare economics (Harberger, 1971).  There are many justifications for this, but according to Boardway (1974) the one that 

appeals most to ‘objective’ economists is that aggregate monetary gains and losses measure the efficiency of a project. If the aggregate 

is positive, it implies that the gainers could compensate the losers and still be better off after the project is undertaken and vice versa. 

This echoed further in Mishan (1972): 

 

"In general some people lose and some people gain following any economic change... the compensating variations (CV) of 

the gainers... may be added algebraically to the CVs of the losers... If the resulting algebraic sum is positive, gainers can 

more than compensate losers, and the change will realize a potential Pareto improvement. If, on the other hand, this 

algebraic sum is zero or negative, the economic change contemplated does not realize a Potential Pareto improvement" (p. 

317). 

 

According to the OECD (2006), the essential theoretical foundations of CBA are: benefits are defined as increases in human 

wellbeing (utility) and costs are reductions in human wellbeing. For a project to qualify on cost benefit grounds its net benefits must 

exceed its net cost. According to de Graaff and Kessler (2009), the eventual aim of CBA is a comparison between the present value of 

the streams of benefits (positive effects) and the present value of all investment and recurrent costs (negative effects). In a typical 

CBA, the costs of the inputs are assessed and compared to the monetary estimates of total benefits that the project is expected to 

provide. The evaluation process consists of several stages, each paying attention to such details as totalling the benefits and costs 

accruing to different groups/persons in different time periods.  

CBA in the context of this research was employed to evaluate the on-site losses and gains associated with adopting Bench Terraces 

(BT), Contour Bunds (CB), and Napier Grass Strips (NGS). The scale of the CBA in this study is farm level and the objective is a 

financial analysis of the gains and losses from the adoption of the three SWC measures. CBA is used here as decision tool after 

computing all cost and benefits valued in local currency (KES) and converted to US dollars. Figure 2 presents a framework which 

guides the measurement of the on-site net welfare associated with SWC technology adoption. 
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Net Welfare effects

On-site

Benefits Costs

Increased crop 

yield

Less damage 

by erosion
Establishment 

of SWC

Maintenance of 

SWC

         
    Figure 2: Measurement of Net Welfare effects of technology adoption 

   Source: Adapted from Stonehouse (1999). 

 

To express the variables in this framework (Figure 2), the general sequence of analytical steps in CBA as described by de Graaff and 

Kessler (2009) was adapted: 

 

A. Evaluation criteria  

The selected evaluation criterion for this study was the economic efficiency/viability measure using CBA. A project that generates 

higher net benefits is more efficient than a project that generates less or negative net benefits. This criterion was selected considering 

the main objective of this research.  

 

B. Identification of costs and benefits 

This step involved the identification of economically relevant impacts. Here the question was what to count. This question is 

bound up in new welfare economics, in particular in the welfare function where the farmer is interested in maximizing profit. What are 

counted as benefits in this study were increases in quantity of goods or a reduction in damages due to soil erosion that generate 

positive welfare/utility. The costs include any decreases in quantity of goods (e.g. decrease in yield). The negative effects also 

included using up resource (inputs in production) in the project (establishment and maintenance investments).    

The data from the agronomic survey was grouped in to benefits and costs. Costs included labour inputs (mandays), inputs for 

establishment and maintenance of each of the SWC measures (BT, CB, and NGS), the net benefit in the without SWC situation and 

crop production cost. The initial investment and annual maintenance costs constituted the cost on the labour and materials inputs. The 

production costs include labour and materials required at the following production stages: land preparation, planting, manuring, 

weeding, spraying if applicable, composting if applicable, fertilization if applicable, harvesting, and threshing and transportation. In 

this study maize, coffee, and tea were the crops considered. These are the main crops and were mostly grown on the slopes targeted by 

this research. To establish costs of soil erosion and the benefits of conservation, Tenge et al. (2005) and Pimentel et al. (1995) argue 

that erosion damage could be considered to be equal to the value of the lost crop production valued at market prices. This is 

comparable to the ‘with and without’ approach used in this study to ascertain the costs associated with soil erosion and the benefits 

that could accrue due to the adoption of SWC measures. Based on farmer interviews, key informants, and literature (FAO SAFR, 

2002; Tenge et al. 2005) an annual productivity decline (due to soil erosion and in a without SWC case) of 3%, 2%, 1% were assumed 

for maize, coffee, and tea respectively. 

Benefits in this paper refer higher gross margins. This was assumed to be due to the increased physical production and less damage 

by erosion (Figure 2 above), holding other factors constant. The major benefit of all the conservation measures considered in this 

analysis is the saved yield due to reduction in soil erosion. Therefore the tangible benefit from these technologies is the conserved 

amount of maize, coffee (berries), or green leaf tea yield multiplied by their respective unit price during the entire period. The impact 

of SWC techniques on the prevention of seed loss through soil erosion, retention of soil moisture, nutrients, and water is an increase in 

crop yields and other outputs such as fodder for the livestock that the farmer keeps. From field observations most farms were 

stabilized with grass risers which also served as fodder for their livestock. This study considered maximum crop yield attained to be 

constant for the economic lifespan of all the SWC measures. The valuation of the SWC measures was done considering the 

characteristics as outlined in Table 1 below. Assessment of the costs and benefits was done keeping in mind the slope and the stability 
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of the soil in the study area. The study area is generally characterised by unstable soils with slopes ranging between 2% and 50%. The 

slope range considered in this study was between 20% and 40%. 

 

Table 1: Characteristics of Soil and Water Conservation measures 

SWC measures Establishment cost Maintenance cost Lifespan 

Bench Terraces Very high Relatively low (around 5% of 

investment) 

 

>15years 

Contour Bunds Moderately high Relatively high (around 10% of 

investment) 

 

15years 

Napier Grass Strips Low Relatively high (around 15% of 

investment) 

 

<15 (rejuvenation in 

every 8 years) 

 

C. Valuation of costs and benefits 

Valuation of the stream of benefits and costs with and without conservation cases would give more accurate picture of the private 

and social worth of these methods. This becomes relevant in finding out farmers incentives to adopt these methods as well as to assist 

decision makers in designing appropriate level of support to be granted in order to accelerate adoption.  

The conventional market prices approach was used for the valuation of costs and benefits. Differences (declining or increasing) in 

the value of output were assumed to reflect differences (declining or increasing) in crop yield between ‘with’ SWC situation and a 

‘without’ SWC case. Here the changes in productivity and the changes in input levels either indicated losses or gains. All costs were 

converted into monetary values using their respective quantities and market prices. Labour costs were considered to be the product of 

the number of man-days (MD) required for a particular task and the market price of labour per day. Quantities and market prices were 

obtained from field interviews and were crosschecked from key informants.  The average MD was the equivalent of six working hours 

in the farm. The benefits were also converted into monetary values by multiplying their respective quantities by their market value. In 

CBA some adjustments are often made to the valuation of labour inputs. In the case of skilled and semi-skilled labour it can generally 

be considered that the market wage rate reflects the opportunity cost. However, unskilled labour which also includes farm labour tends 

to experience unemployment in developing countries. As a result, the opportunity cost of unskilled labour, that is the value of 

production that could be achieved by the labour elsewhere in the economy, can assume a lower value (even close to zero) in a 

financial analysis (Bojo, 1999). Farmers and their families work often at opportunity costs below market wages. For the financial 

analysis in the present study, the opportunity cost of farm labour is assumed equal to 80% of the local wage rate for hired casual 

labour in the study area, justifying the limited off farm opportunity of the farm labour in the study area.  

 

D. Choice of time horizon and discount rates 

The effects of discounting are important for any project that involves immediate expenditures and also have benefits that do not 

accrue until sometime in the future like in the case of the SWC methods analyzed in this study. In this study, the discount rates were 

based on the interest rates payable by farmers on bank loans. Farmers in this study area received loans from banks and cooperative 

groups at the rate of 17.5% basically on group accountability basis. This interest rate was used in this study after deducting average 

annual inflation rate of 9% in the agricultural season under consideration. The discounting of future costs and benefits to their present 

values was therefore done using a discount rate of 8.5% (real interest rate). The specification discount rates and time horizon was done 

simultaneously since the two interact in their effects on the results. The study considered the physical lifespan of the investment in 

SWC from the perspective of the farmers. The lifespan for BT for instance is, in general, considered to be between 25 to 30 years but 

the average lifespan, as given by the farmers was 15 years implying that they reinvested (rejuvenation) every 15years (Table 1). 

 

E. Appraisal indicator 

The Net Present Value (NPV) and the Internal Rate of Return (IRR) are the main appraisal indicators used in this analysis though 

the Benefit Cost ratio (B/C ratio) is also shown just for comparison purposes. These are the commonly used decision criteria for 

determining profitability of a project (Kuyvenhoven & Mennes, 1989). The NPV is defined as the present worth of the net benefits of 

a project. In financial analysis, it is considered to be the present value of the net income stream accruing to the entity undertaking the 

project. SWC measures with NPV equals to or greater than zero are considered profitable and economically robust to farmers. In FAO 

SAFR (2002) this is mathematically expressed as (equation 1): 

 

NPV ∑ (Bt-Ct) / (1+i)
t  

> 0       (equation 1) 

 

where Bt is the gross benefits, Ct the total cost, t is the time horizon, and  ‘i’ is the discount rate (conceptually it is the discount rate but 

during calculation the interest rate is taken).  

 

The Internal Rate of Return (IRR) is the discount rate at which the total discounted cash benefits expected from a project equal the 

total discounted cash costs required by the investments (FAO SAFR, 2002). The IRR can also be described as the rate of growth of an 

investment which is also comparable to the opportunity cost of capital or the borrowing rate of financing the project. When the IRR is 
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greater than the discount rate, then the investment is worthwhile. The IRR in this study was generated in Microsoft Excel using the 

IRR financial function. Without excel, IRR could also be calculated manually using the following formula (equation 2) which is more 

of a trial and error method (FAO SAFR, 2002):  

 

IRR = ldr + (hdr - ldr) x NPV at ldr   

         (NPV at ldr - NPV at hdr) 

where: 

IRR = Internal Rate of Return 

hdr = higher discount rate 

ldr = lower discount rate 

NPV = Net Present Value 

 

F. Sampling and data collection  

The unit of analysis in this study was formed by heads of Household who were farmers with or without Bench Terraces (BT), 

Contour Bunds (BT), or Napier Grass Strips (NGS) and who had farms on slopes between 20% and 40%. The choice of SWC 

measures was based on popularity of the measure. After discussions with Saba Saba Water Resource Users Association (WRUA) and 

preliminary field survey, it was established that BT, CB, and NGS were the most preferred and popular. In total seventy five (75) 

farmers were interviewed. This figure was purposefully selected because detailed information was needed for a Cost Benefit Analysis. 

The Saba Saba sub-catchment is divided into upper, middle, and lower and further subdivided into locations (Table 2, below). Based 

on these divisions and locations the fieldwork was structured in a way that information or data sought would be representative of the 

sub-catchment. With the help of the Saba Saba WRUA executives, 30, 25, and 20 respondents were selected and interviewed from the 

lower Saba Saba (which is the biggest of the divisions), middle and upper respectively. The data, during cleaning and coding, was 

grouped by crop type and SWC type (Table 3). This was done to give an idea about which conservation method is popular with which 

crop type. For instance, BT is predominantly adopted by coffee farms and this could be attributed to the fact that coffee farms are 

mostly found on higher grounds with relatively steeper slopes. This regrouping also helped the discussion on the relationship between 

characteristics of smallholder farmers and the type of SWC methods they adopted.  

 

(equation 2) 
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Table 2: Respondents by Divisions and Locations in Saba Saba catchment 

Division Locations Sample size 

Upper Saba saba  

 

Marriira, Kariua, and Kigumo 

east 

20 

Middle Saba saba Muthithi, Kahumbu, and 

Gaichanjiru 

 

25 

Lower Saba saba 

 

Kamahaha, Kambiti, and part of 

Makuyu 

 

30 

 

Total 

  

75 

 

 

Table 3: Respondents by SWC measures and crop type 

Crops\SWC BT CB NGS Without 

SWC 

Total 

Maize 7 9 6 7 29 

Coffee 21 7 0 5 33 

Tea 11 0 0 2 13 

Total 39 16 6 14 75 

               

An agro-economic survey was conducted on selected farms. A survey questionnaire was administered (by the researcher and field 

assistance) to selected farmers within the Saba Saba catchment. Data on the following farm level issues were elicited from smallholder 

farmers within the sub-catchment: household characteristics and labour resources; farm land characteristics; crop yield and prices; 

crop production (i.e. investments on crop production), farmers’ knowledge of soil erosion; and soil and water conservation practices 

(investments on SWC). This survey obtained the necessary quantitative data for the financial CBA. The financial CBA aided the 

discussion on the costs and benefits associated with the adoption of Terraces (T), Contour Bunds (CB), or Napier Grass Strips (NGS). 

Data solicited from farmers were analysed using SPSS and Microsoft Excel. The SPSS was used for the tabulation of frequencies for 

the financial cost benefit analysis in Excel. 

 

 

III RESULTS AND DISCUSSION 

 

This section presents and discusses the result of the study. It covers such issues as household and farm characteristics and results of 

the cost benefit analysis. 

 

A. Household and farm characteristics 

The basic characteristics of farmers and their farms were analysed (Table 4). Majority of respondents used BT and the least 

adopted SWC measure was NGS. The uneven distribution of respondents among SWC measures is because the survey was done on 

the basis of the divisions and locations in the sub-catchment and not according to SWC technologies. 
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Table 4: Household and farm characteristic (mean values) 

Variables     BT 

N=39 

CB 

N=16 

NGS 

N= 6 

Without SWC 

N=14 

Household Characteristics 

 

Household size (persons) 

Age (year) 

Gender 

      Male 

      Female 

 

Level of Education 

      Primary 

      Secondary 

      Tertiary 

       None 

 

Farming experience (years)* 

 

 

5.2 

53 

 

69 

31 

 

 

42 

25 

13 

20 

 

30 

 

 

5.3 

52 

 

56 

44 

 

 

40 

15 

08 

37 

 

23 

 

 

4.6 

52 

 

57 

0.4 

 

 

0.4 

0.1 

0.06 

0.4 

 

19 

 

 

3.2 

49 

 

45 

55 

 

 

21 

07 

00 

72 

 

17 

 

Farm  Characteristics 

 

Farm size (ha) 

Soil texture 

      Sandy loam 

      Clay loam 

Fertility Status 

      Low 

      Medium 

      High 

 

 

 

2.4 

 

56 

44 

 

22 

60 

18 

 

 

 

1.1 

 

62 

38 

 

37 

51 

12 

 

 

 

0.6 

 

55 

45 

 

57 

35 

08 

 

 

 

0.6 

 

57 

43 

 

74 

26 

00 
*
Number of years in farming, CB=Contour Bunds, NGS=Napier Grass Strip, N= number of respondents 

 

Farm household size 

Household in this study refers to individuals living in the same dwelling. That is a basic residential unit in which economic 

production, consumption, inheritance, and child rearing, and shelter are organized and carried out. The household may or may not be 

synonymous with family. The household size of those who invested in SWC measures was larger than those who did not adopt any 

measure (Table 2). In rain-fed agriculture, much of farm work is done with family labour as a result the size of a family to some extent 

relates directly to the availability of farm labour. For instance with Bench Terraces, Juma, et al. (2009) found in the semi-arid lands of 

Kenya that  a marginal increase in household membership increased the probability that the household will adopt terracing as a 

measure of soil conserving and conditioning effort. This is not surprising because terracing is labour-intensive and would favour larger 

households. Therefore, when households rely on family labour, in the case of Saba Saba, a larger household becomes an obvious 

positive factor in the adoption of terrace adoption. The table 2 shows that the average household size for those with SWC measures is 

larger than those without SWC measures. This could imply that those who adopt SWC measures have access to more family labour 

than those without.  

 

Age and Gender 

This paper considers only the age and gender of the household heads, who in Kenya make major decisions (including farming 

decisions) within the household set up (paternalistic culture).  Household heads who invested in SWC measures, on the average were 

older than those who did not (Table 4).  Many researchers agree that the age of a household head may have an ambiguous influence on 

the adoption of SWC technologies. Younger generations, as compared to older ones, may be more inclined to adopt new techniques as 

they learned these from school and might even have a longer time horizon. They have more understanding of soil erosion problems 

and thus might have more interest in SWC. However older farmers may also have gained more knowledge through their actual 

experiences in farming and thus become knowledgeable in handling soil erosion problems. Further, older farmers may have saved and 

are more motivated to  leave something of lasting value to their children, hence may invest in more long term asserts such as BT.  

As could verified in table 4, more male households heads adopted SWC measures while females dominated the without SWC case. 

Males have a higher chance of adopting soil conserving measures compared to their female counterparts. This is perhaps because 

smallholder agriculture in the study area is dominated by men and probably because men control more resources and therefore male-

headed households have a better chance to invest in SWC measures (Mugonola, et al., 2013).  
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Education 

There are three levels of education existing in the study area. These are taken in succession: eight years of primary education, four 

years of secondary, and four years of tertiary education.  For education, Pender and Kerr (1998) observed in the semi-arid areas of 

India that investment in SWC technologies increased by 25% of the average investment level for every additional year of education. 

This could be an explanation for the fact that most the respondents who did not adopt any SWC measure (72%) had no formal 

education (Table 4)..  From informal discussions with key informants, a better-educated household head has more realistic perceptions 

about soil erosion problems and more knowledge on SWC and therefore is likely to participate in conservation activities. From the 

discussions with Saba Saba WRUA executives, it was intimated that farmers around lower Saba Saba sub-catchment were better 

educated than upstream farmers because the downstream area is closer to Muranga and Maragua, where more schools are available. If 

this assertion holds, then education does not positively influence the adoption of SWC measures as argued by Pender and Kerr (1998). 

The downstream portions of the Saba Saba sub-catchment are the most affected by soil erosion and the farmers are less inclined to 

SWC adoption.  

 

Farming experience 

By farming experience the paper refers to the number of years a household head has been in farming. The average number of years 

of farming experience for farmers with BT was 30 years followed by farmers with CB (23 years). Farmers who adopted NGS had on 

the average 19 years of farming experience while farmers without any SWC measure had lesser experience (16 years). Looking at this 

trend, it could be argued that the more experienced a farmer is the more likely it is for him/her to adopt longer lasting techniques like 

BT.  

 

Average farm size 

Average parcel size in this study reflects the amount of landholding that a farmer could use as an input in production. In this study 

the average farm size for farms with BT was 2.4 hectares followed by farms with contour bunds (1.13ha). It has been argued in several 

literature that the larger the landholding of a farmer the more likely it is for he/she to invest in SWC technologies especially for 

structural measures (Dellink & Ruijs, 2008; Mengstie, 2009; Semgalawe, 1998). This is usually because farmers with relatively larger 

landholdings can spare land areas for such SWC measures.  

 

Soil texture and fertility status 

With to soil texture in the Saba Saba sub-catchment, the proportion of farm lands with sandy loam soils was higher under all farms 

with SWC measures and the without SWC measure category. Farm land fertility was classified into three categories: low, medium and 

high. From table 5, majority of farmers who used BT (60%) had soils of medium fertility while 72% of those who did not invest in 

any SWC measure reported low fertility. The farmers categorized the fertility of their farms considering the yield holding other 

influencing factors constant. Farmers want to take better care of fields that give better yield (Dellink & Ruijs, 2008) and this could be 

an explanation why fields with SWC technologies have better soils than fields without SWC measures. 

 

B. Cost Benefit Analysis of the adoption of Soil and Water Conservation Methods 

The results of the CBA are discussed in this subsection. The establishment and maintenance cost and the annual cash flows from 

the adoption of the three SWC methods are presented below. The economic viability of the three methods is also discussed. 

 

Establishment and maintenance cost of Soil and Water Conservation Methods 

The establishment and maintenance cost of all three Soil and Water Conservation measures is the product of the “mandays” and 

the market wage of labor per day. The time needed for the establishment of SWC is very important because it influences farmers’ 

technology adoption decisions. It is important to note that labor requirements for construction of SWC measures increase with 

increasing slope and the level of stability of soil (Tenge et al. 2005). In the context of this research, farms are situated on slopes 

between 20% and 40% with unstable soils. 
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Figure 3: Establishment and maintenance costs of BT, CB, and NGS 

 

BT are relatively expensive to construct (USD 349) but relatively cheaper (11% of establishment cost) to maintain (Figure 3, 

above). According to Tenge et al., (2005), time needed to establish BT ranges from 66 to 592 man-days per hectare (MD/ha) 

depending on the slope and stability of the soil. Based on farm level data, 279 MD/ha is required for the establishment of BT. On the 

average, a man-day (MD) is valued at USD 1.25 with food provided or USD 1.5 without food.  NGS is the least expensive in terms of 

establishment cost (USD 53) but is relatively the most expensive (21% of establishment cost) to maintain. The time needed for NGS 

establishment is 42 MD/ha which falls within the range (7 to 59 MD/ha) established by Tenge et al. (2005). Annual maintenance cost 

of CB accounts for about 19% of the establishment cost (USD 168). According to FAO SAFR (2002), the annual maintenance costs of 

technologies, if implemented properly, should range from 5% to 10% of implementation cost. As such it could be concluded that the 

high maintenance cost associated with these three SWC measures is as a result of poor implementation. If the technology is not 

properly constructed, it is only logical that one will need more funds and time for its maintenance.  Training farmers on construction 

of SWC measures could be a solution in addressing this problem. 

 

Annual cash flow analysis of soil and water conservation methods 

This section looks at the entire investment period and whether the investment accumulation is enough to justify the cost. 

According to the FAO SAFR (2002), farmers would rather focus on the actual money they will get by adopting a technology in the 

short term than consider the long term economic justification for such investments. The time SWC measures start to produce benefits 

differ among measures and crops. As a result it is critical that promoters and adopters are aware of the period after which the 

respective technologies begin to yield benefits and under which crop. Figures 4, 5, and 6  below presents the annual cash flow over a 

15 year period for the three SWC measures (BT, CB, & NGS) with three different crops (Maize, Coffee, & Tea) on slopes between 

20% and 40% with unstable soils. The research established that some Tea farms used BT but it should be noted that this is not the 

norm in the sub-catchment, as tea planting is already considered a means of conserving the soil.  
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Figure 4: Cash flows from investments in BT with all three crops 

 

It takes at least two years before a farmer can realize a positive cash flow from BT (Figure 4, above). In the Muranga District, 

Ekbom (1995) found that net benefits in the first three years were highest on fields without SWC measures. Tenge et al. (2005) 

observes a similar trend in Tanzania where positive cash flows were only realized from the second year onwards. This trend could be 

attributed to the high initial investment cost and initial decline in yield as a result of loss of cultivable area and soil disturbances during 

construction.  It must be mentioned that the number of years before a farmer gets a positive net benefit differs by crop. During this 

waiting period, in terms of BT with maize, the sum of USD 67 and USD 12 are required to sustain the farmer in the first and second 

years respectively whilst for BT with coffee USD 226 and USD 259 are required to sustain the farmer in the first and second years 

respectively. For BT with tea, USD 313, USD 348, and USD 345 are needed for the sustenance of the farmer in the first, second and 

third years respectively. Tea takes three years (establishment phase) before bearing. After bearing, every three to five years the farmer 

undertakes pruning/rejuvenation. In this study these two issues (establishment phase and rejuvenation periods) were considered in the 

financial analysis. The farmers use close to 9% (USD 38) of the establishment cost of Tea for rejuvenation every three to five years. 

Pruning is often done in rotation for different parts of the Tea farm, the whole Tea farm is not pruned at the same time. The initial 

negative returns to investment could serve as a hindrance to the adoption of BT in the Saba Saba sub-catchment since most of the 

households suffer financial constraints. In this regard financial incentives in the form of credit or coupons for the purchase of farm 

tools and seeds are possible solutions. 

 

 

 
  

Figure 5: Cash flows from investment in CB with maize and coffee 
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Coffee farmers who adopted CB only make positive net benefits in the fourth year which implies that the farmer requires USD 

266, USD 255, and USD 9 for sustenance in the first to third years respectively (Figure 5, above). Unlike farmers who adopt CB on 

their coffee farms, maize farmers with CB start to realize positive net benefits in the third year of production. As a result they require 

an external source of sustenance for the first two years of production.  Maize farmers with CB require USD 67 and USD 23 in the first 

and second years respectively for sustenance. CB is not so financially beneficial on maize farms (as compared to CB with coffee 

farms) in the Saba Saba sub-catchment. From discussions with WRUA executives NGS and CB did little in reducing soil erosion in 

the middle and lower Saba Saba sub-catchment. Erosion risk severity is relatively higher in these parts compared to the Upper Saba 

Saba sub-catchment. As a result, farmers in these areas are encouraged by WRMA and the Kenya Ministry of Agriculture to adopt 

combinations of SWC measures.  

 

 
 

Figure 6: Cash flows from investments in BT, CB, and NGS with maize 

 

Though NGS has the lowest establishment cost, there is still a negative return in the first three years (Figure 6 above). This could 

be attributed to low increase in crop yield (due to adoption of NGS) considering the slope and the stability of the soil. During these 

three years of waiting the farmer requires USD 67, USD 29, and USD 3 in year one, two, and three respectively for his/her sustenance.  

It could also be seen from Figure 15 that even after overcoming the initial establishment cost, the cash flow from NGS is still lower 

than the case with BT and CB. Based on its low establishment cost and relatively short term benefits, it could be concluded that NGS 

are constructed as steps towards the establishment of more resilient SWC technologies. NGS in the Saba Saba sub-catchment has a 

low return on investment but when combined with BT or CB (as explained by key informants in middle Saba Saba) has a high 

tendency of increasing crop yield tremendously. NGS is adopted mainly on maize farms in the lower Saba Saba sub-catchment where 

soil erosion is relatively intensive. Promoting the adoption of more physically effective SWC technologies (e.g. BT with grass risers) 

and financially efficient SWC measures (Table 5) in this part of the catchment could be a solution to the high erosion rate. 

 

Net welfares associated with the adoption of Soil and Water Conservation methods 

During the interviews the majority of those who adopted SWC measures stated that their yield had increased and that the problem 

of soil erosion had reduced. Farmers in the Saba Saba sub-catchment could use four different financial indicators (separately or 

combined) to inform their choice of SWC measure. These indicators are gross margin per Man Day (GM/MD), the NPV, the IRR, and 

the B/C ratio (Table 9). For maize farms on slopes 20% to 40% with unstable soils, the results indicate that the most financially 

efficient option is the adoption of BT (considering all four indicators). Relatively, the less favorable option in this regard is NGS. 

Considering the physical conditions of these farms, NGS is less capable of ameliorating/reducing the impact of soil erosion and 

improving green water on its own, unless used to complement other SWC measures.  
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Table 5: An overview of the Cost Benefit Analysis 

Crop type       BT       CB NGS 

Maize (kernel) *Gross Income  

*Total cost  

*Gross margin 

*Gross margin/MD 

681 

406 

275 

2 

521 

370 

150 

2 

423 

328 

95 

2 

 *NPV (8.5%) 415 127 26 

 IRR (8.5%) 18% 13% 9% 

 B/C 1.43 1.31 1.18 

     

Coffee (Berries) *Gross Income 

*Total cost  

*Gross margin 

*Gross margin/MD 

1092 

469 

623 

4 

917 

434 

483 

3 

 

 *NPV (8.5%) 670 46  

 IRR (8.5%) 14% 9%  

 B/C 1.49 1.04  

     

Tea (green leaves)  *Gross Income 

*Total cost  

*Gross margin 

*Gross margin/MD 

1294 

513 

781 

3 

  

 *NPV (8.5%) 420   

 IRR (8.5%) 12%   

 B/C  1.38   

     
*All in USD 

 

For coffee farms with similar conditions, again BT is the most financially efficient measure. It has relatively higher gross 

margin/MD ($4), NPV ($670), IRR (14%), and B/C ratio (1.5) compared to CB on coffee farms which has lower values. Bench 

Terraces profitability over CB and NGS in this analysis could be attributed to its huge influence on crop yield especially on steep 

slopes with unstable soil (Table 6). BT has the highest internal rate of return (on maize and coffee farms) which suggests that farmers 

who are able to adopt BT stand a better chance of recovering their investments than with CB and NGS. Only a few of the tea farms 

had a SWC measure and these few adopted BT with and without grass risers. Tea is in itself a cover crop which reduces the 

detachment effect of rain drops (but was not considered in this study as a SWC measure). This could be the reason why most tea 

farmers did not adopt SWC measures but relied on the canopy created by the tea plants. Considering the decision criterion for NPV 

and IRR, BT is a financially viable for tea farmers (at 8.5% discount rate). Linking these results to the framework under the research 

method section, BT yields the highest net welfare considering the existing conditions (erosion risk severity, slope, soil stability).  

 

IV CONCLUSION 

 

The Saba Saba sub-catchment is one of the worse affected areas in the Upper Tana catchment in terms of soil erosion. Upstream 

(smallholder farmers) and downstream (e.g. large irrigation farms) users acknowledge the existence of this problem. Currently used 

SWC measures in the Saba Saba sub-catchment are Bench Terrace, Contour Bunds, Funya Juu Napier Grass Strips, Mulching, and 

Cut-off Drains. The most common among these are Bench Terrace (mainly in the upper and middle Saba Saba), Contour Bunds 

(mainly in the middle and lower) and Napier Grass Strips (mainly in lower).  

The investment needed for the establishment and maintenance of these SWC measures is critical to farmers’ technology adoption  

decisions.  The required investment varies with the type of SWC technology. In the Saba Saba sub-catchment Bench Terraces are 

relatively expensive to establish but relatively cheaper to maintain compared to Contour Bunds, and Napier Grass Strips. Contrarily, 

Napier Grass Strips are relatively cheaper to construct but relatively expensive to maintain. In general, all three measures have high 

maintenance costs which are as a result of poor establishment.  

The time Bench Terrace, Contour Bunds, and Napier Grass Strips start to yield benefits differ among crops. As a result it is 

important for adopters and promoters of SWC technologies to be aware of the period after which respective measures produce 

benefits. During this waiting period the farmer requires a certain amount of capital for sustenance which also varies with SWC 

measure and crop type. The initial zero or even negative returns to investment could be an obstacle to continued adoption of the 

respective SWC measures in the sub-catchment. Thus, the investment in SWC measures may not be a feasible short term option from 

farmers’ perspective. This is a strong case for intervention especially for the initial years where SWC adoption yields negative returns. 
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Considering the NPV and IRR of the respective technologies, Bench Terrace yields the highest net welfare, followed by Contour 

Bunds and Napier Grass Strips in that order regardless of the crop type.  
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Abstract- The purpose of this study was to refine Gravitational 

Insecurity (GI) assessment  among Indian Children.  GI 

assessment (original version) was examined with 28 children 

with GI and matched typically developing children. The results 

revealed that 9 items (Jumping, height jump, Stand on chair, 

jumping off chair with eyes closed, forward roll, backward roll, 

tilt board step, Supine ball-active and supine on ball – passive) 

were correctly discriminate GI children from typically 

developing children than the other six items (broad Jump, stick 

jump, Jump off chair with eyes open, prone on ball, swinging 

ball, bounced ball catch) . These 9 items were included in revised 

version of GI assessment. Revised version of GI assessment 

required 30-40 minutes for administration. It was time 

consuming to assess Gravitational Insecurity. May benson & 

Koomar suggested that GI assessment (revised version) has to be 

refined inorder to avoid time consuming. Hence, investigator 

refined this revised version inorder to shorten the time interval 

for testing. Two hundred Gravitational insecurity children and 

matched typically developing children were included for this 

study. Gravitational Insecurity assessment (revised version) was 

conducted in the standardized format by primary investigator. 

The results found that 5 items of Gravitational Insecurity 

assessment (height jumping, jumping with eyes closed, forward 

roll, tilt board step and supine ball-active) has more 

discriminating power than other four items (jumping, stand on 

chair, backward roll and supine ball-passive). It also found that 

Emotional Response (ER) and Postural Response (PR) correctly 

discriminated two groups. The result of this phase concluded that 

five items with two behavioural categories was sufficient to 

discriminate GI children from typically developing children. 

Finally, GI assessment was refined based on this study results, 

called  Short Gravitational Insecurity (SGI) assessment. 

 

Index Terms- Graviational Insecurity, Indian children, SGI 

assessment, revised version of GI assessment 

 

I. INTRODUCTION 

ne of the most basic of all human relationship is our 

relationship to the gravitational field of the earth. This 

relationship is even more primal than the mother-child 

relationship.  Sensory integration of the vestibular system does 

give us “Gravitational security”- the trust that we are firmly 

connected to the earth and will always have a safe place to stand. 

Gravitational security is the foundations upon which we build 

our interpersonal relationship. Children typically spend much of 

their time developing their relationship to gravity.  First infants 

lift up their head and find out that gravity makes it heavy. With 

each new movement, they learn what gravity can do and what 

they can do. They learn that the pull of gravity, never, ever 

changes its direction or strength. They discover that there is 

nothing on this planet that can avoid gravity but that by adapting 

to gravity they can stand up, climb a tree, or throw a ball in the 

air.   

      Gravitational security is so vital to emotional health that 

nature has given us a strong inner drive to explore gravity and 

master it.  Because this inner drive is so strong, a child will 

intuitively do whatever is necessary to develop his/her vestibular 

system.  Mothers have always used rocking to calm a distressed 

baby.  The cradle is our symbol for the peace and serenity of 

infancy.  Both young and old find that rocking chairs and swings 

reduce anxiety and emotional upset
1
.  Many children in therapy 

using a sensory integrative approach ride on a piece of equipment 

for long periods of time, indicating that they have a great need 

for vestibular input. Because gravitational security is so essential 

to our nature, we take it for granted.  Therefore, when something 

goes wrong in the neural functions that relate us to gravity, most 

people attribute the resulting problem to some other cause
2,3

. 

      Children with vestibular disorder seems to be missing 

something vital, as though they were “ lost in space”.  Sometimes 

they cannot follow their inner drive because they are so afraid of 

what might happen to them.  Therefore the child misses many of 

the sensorimotor experiences that are needed as building blocks 

for mature emotions and behavior. Occupational therapist plays 

vital role in treatment of gravitational insecurity. Gravitational 

insecurity is thought to result from a disorder of modulating input 

to the otolithic organs of the vestibular system
4
. Gravitational 

insecurity may be associated with poor development of a body 

scheme and an inability to resolve sensory conflict.   

 

Gravitational Insecurity Assessment: 

      Identification of gravitational insecurity has been based on a 

subjective process involving informal assessment and clinical 

observation of behaviors reflecting symptoms of the disorder. 

Lee
5
  conducted a domain specification study as the first step in 

the development of an attitude scale to identify children with 

gravitational insecurity. May- Benson
6
  developed an objective 

15 item assessment of gravitational insecurity in children. She 

conducted pilot study with 18 children with GI and matched 

typically developing children (by age & gender).  The based on 

this study results GI assessment was revised to 9 items with 2 

behaviour categories (emotional response and postural response) 

based on this initial study results. It requires 30-40 minutes for 

administration. 

 

O 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 8, August 2014      320 

ISSN 2250-3153  

www.ijsrp.org 

Need for the Study: 

      Gravitational Insecurity is one type of sensory modulation 

disorder and it is commonly seen in Autism, Attention Deficit 

Disorder, Learning disability. In Indian context, occupational 

therapist has done Gravitational Insecurity assessment through 

clinical observation, parent or caregiver report. There is no 

objective assessment tool to measure gravitational insecurity in 

children. May-Benson & Koomar
6
 developed an objective 

assessment tool to measure gravitational insecurity in children. 

Gravitational Insecurity assessment has 15 items with three 

behavioural categories.  It required 45-55 minutes to administer 

the test. Revised version of Gravitational insecurity assessment 

has 9 items with 2 behavioural categories and it required 30-40 

minutes to complete the assessment. Gravitational insecurity is 

one of the vestibular overresponsivity problem. But GI 

assessment required 30 to 40 minutes and it was time consuming. 

May-Benson & Koomar also suggested that GI assessment has to 

be refined before it may be routinely used. Therefore, there is 

need to shorten the GI assessment and establish good reliability 

and validity. Hence the current study was carried out to shorten 

the time interval for assessment with good sensitivity of GI 

assessment and standardise Gravitational Insecurity assessment 

among Indian children. This is the first objective measurement 

tool to measure gravitational insecurity for children in India. It 

would be helpful to occupational therapist to screen the children 

with gravitational insecurity and identify effectiveness of 

occupational therapy intervention for Gravitational insecurity in 

children. The purpose of this study was to standardize GI 

assessment among Indian children. 

 

II. METHODOLOGY 

      Ethical clearance was obtained from SRM University 

Research Ethical committee to carry out this research work. 

 

Research Design: 

      This study involved observation of all children at one specific 

point of time to refine the GI assessment. The follow up is not 

required. Hence it is a quantitative research-cross sectional study.                                                                                               

 

Sample: 

      Gravitational Insecurity children was selected randomly from 

various therapy centre and special schools in Chennai,Tamil 

nadu,India based on screening criteria. Typically developing 

children were matched by age and gender with Gravitational 

Insecurity children. Typically developing children were recruited 

from a mainstream school in Chennai,Tamilnadu,India. 

Screening Criteria: 

A. Inclusion Criteria 

       (i)  Gravitational Insecurity children : Children were 

identified by investigator in selected special school and therapy 

center based on their behavior during the intervention sessions 

mainly demonstrating fearful response in any two of the 

following behavioral characteristics of Gravitational 

Insecurity:(a)Movement on an  unstable surface;(b)Unexpected 

of quick movement by another person;(c)Change of head 

position;(d)Change of head position with feet moved off a stable 

surface;(e)Static position or movement on a high 

surface;(f)Disorienting to lack of visual input.In addition, the 

following criteria were included, Age group of 5- 10 yrs; Both 

genders 

       (ii) Typically Developing Children were matched with 

Gravitational Insecurity Children  (matched by age and 

gender).No behavioral characteristic of GI ;No educational 

remediation;Age group of 5 -10 yrs;Both genders 

      B.  Exclusion Criteria common for both the 

groups.(a)Children with physical handicap;(b)Children with 

comprehension problem 

 

INSTRUMENTS USED: 

Gravitational Insecurity Assessment 

      GI assessment was developed by May-Benson 
3
.The original 

version consist of 15 items with three behavioural categories. 

The revised version consists of 9 items with two behavior 

categories. It is an individually administering test. The 

administration time is about 45-55 minutes for original version 

and 30-40 minutes for revised version. Intra-class correlation 

coefficient for rater pool was 0.959. GI assessment (revised 

version) has acceptable level of interrater reliability (ICC=0.89, 

0.92, 0.94 for ER, PR and total test score) and test–retest 

reliability (ICC=0.93, 0.86, 0.94 for ER, PR and total test score). 

Internal consistency (a=0.96) and split - half reliability (r=0.68) 

of GI assessment items were good. Convergent 

validity,development trends for GI assessment –revised version 

has been reported 
7
 

(a)  Equipments Used 

      Equipment required for GI assessment were Scoring 

sheets,Pencil,Floor mat,Meter / yard stick,Standard therapy 

ball,Standard adult chair,Tilt board and Masking tape. 

(b)   Scoring Procedure 

      The scoring system is a 3 point scoring system with 3 

behavioral categories. 

      The behavioral categories are Emotional response,Postural 

response and avoidance  

      The point scoring is 3 - Typical response;2 - Moderate / Mild 

GI;1 - Definite GI 

 

Data collection procedure: 

      The purpose of the study was explained to the appropriate 

authorities of the special schools and therapy centers involved 

and informed consent form was obtained from parents. Pediatric 

occupational therapist with 5 years experience was requested to 

identify GI children in their center based on behavioral 

characteristic of GI children. Further it was confirmed by 

investigator. Testing was conducted at seven therapy centers and 

three special schools in Chennai by investigator. The GI 

assessment was conducted in the standardized format according 

to the protocol developed for the GI Assessment by May-Benson 

in distraction free environment with good ventilation in separate 

rooms in respective center. The directions were given for each 

task and children were requested to complete the tasks two times.  

Average score was taken for final computation. The room was 

covered by “plinth” inorder to avoid injury during GI assessment 

task like supine on therapy ball-active, Supine ball- passive, 

forward roll and backward roll  etc.Typically developing 

children, selected from mainstream schools in Chennai, were 

matched by age and gender with Gravitational Insecurity 

children. Informed consent was obtained and testing was 
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conducted at the school in the same manner as with Gravitational 

Insecurity children.  

      Initially study was conducted using Gravitational Insecurity 

assessment (original version).  Forty Gravitational Insecurity 

children were selected but 12 children were excluded from the 

study due to poor comprehensive ability. Twenty eight children 

with Gravitational insecurity and matched typically developing 

children were included. The based on this study results GI 

assessment was revised to 9 items with 2 behavioural categories 

(emotional response and postural response). Revised version of 

GI assessment required 30-40 minutes for administration. Two 

hundred and forty two GI children were selected  for 

administration of revised version of GI assessment but 42 

children were excluded due to poor comprehensive ability. Two 

hundred Gravitational insecurity children and matched typically 

developing children were included for this study. Gravitational 

Insecurity assessment (revised version) was conducted in the 

standardized format by primary investigator. 

 

 

Table 1. Test items of Gravitational Insecurity Assessment(Original version) 

 

Item No Items Description 

1 Jumping Participant jumps up and down with feet together 

2 Broad jump Participant broad-jumps forward as far as possible 

3 Stick jump Participant jumps over stick on ground 

4 Height Jump Participant jumps over a stick raised to 10 cms (4 inches) off ground 

5 Stand on Chair Participant steps up on seat of chair 

6 Jump off Chair – eyes open Participant hops off chair with eyes open 

7 Jump off Chair – eyes closed Participant hops off chair with eyes closed 

8 Forward Roll Participant does a forward somersault. 

9 Backward Roll Participant does a backward somersault. 

10 Tilt Board Step Participant steps on tilt board, then steps off backward. 

11 Prone on ball Participant lies prone on large therapy ball and rocks from hands to feet 

12 Supine on ball – active Participant lies back on ball, then stands up 

13 Supine on ball – Passive Participant lies supine on ball as rater quickly tips it backward. 

14 Swinging ball Rater swings ball toward participant’s Face 

15 Bounced ball catch 
Rater bounces large therapy ball to 

Participant 
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Table 4.2  Scoring Criteria For Gravitational Insecurity (GI) assessment 

 

Behaviour 

category 

Level 3 

Typical response 

Level 2 

Mild to moderate GI 

Level 1 

Definite GI 

Emotional 

response 

Apparent enjoyment of 

activity. 

“Neutral” affect; no overt 

fear 

“Nervous” talk, smile, or 

laughter. 

Makes 1+ statements of 

worry, concern, 

strong dislike, or mild fear 

(e.g., “Is 

this safe?” “This is scary.” “I 

don’t 

like this.”) 

Grimaces or makes faces 

Mild autonomic responses 

(e.g., sweaty 

palms, dilation of pupils, 

increased 

breathing, flushed face, 

repeated 

blinking) 

Makes 1+ statements of 

fear of task or 

anger toward therapist (e.g., 

“I don’t 

want to do it! I hate this.”) 

Shows evidence of fear or 

anger (e.g., tone of voice, 

change of inflection) 

Demonstrates “panic” 

reactions, cries, yells,or 

hyperventilates 

Postural 

response 

“Normal” equilibrium 

responses 

May reach for support 

but no contact 

Both feet leave the 

ground 

No stiffness or rigidity 

May grab or hold support, 

then release 

May show mild to moderate 

guard or 

startle reactions 

May take 1 step back from 

task 

Body may stiffen then relax 

Noticeably awkward or stiff 

responses 

One extremity remains in 

contact with 

ground 

Both feet never leave ground 

at same time 

Steps (doesn’t jump) off 

chair 

Needs any verbal prompt to 

release grasp 

from support 

Tight or frantic grasp at 

support 

Refusal to release grasp 

Stiff or rigid body or 

movements 

Does not relax with verbal 

prompt 

High guard responses 

Both feet or 2 extremities 

remain in contact 

with supports 

Needs any second verbal 

prompt to release 

Grasp 

Avoidance 

behavior 

No hesitation, or from 1 

to 5 seconds of 

hesitation 

Readily attempts or 

repeats activity 

May require 1 verbal 

prompt to begin 

Definite hesitation; 

significant delay in 

initiating task (6+ seconds) 

Attempts task with 

modifications 

“Works up” courage to 

attempt task 

Refuses to attempt activity 

Stops task or refuses to 

complete it 

Physically withdraws from 

activity 

 

 

 

III. RESULTS 

Table 3. Discriminant analysis of behavioural category of the GI assessment 

 

Behaviour Category df(k-1,n-k) F Wilk’s lambda (λ) 

Emotional response 1,398 354.890 0.133 

Postural response 1,398 1334.096 0.032 
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F - ANOVA 

df  - Degree of freedom 

k - Number of populations 

n -  Total number of observations 

 

      Table 3 indicates that both the categories (F(1,398) 354.890, λ 0.133; F(1,398) 1334.096, λ 0.032) correctly classified the two 

groups at 100% level. 

 

Table  4. Stepwise discriminant analysis of the behavioral response categories of the GI assessment 

 

Behaviour Category df(k-1,n-k) F Wilk’s Lambda (λ) Eigen value 
 

% 

Emotional response 1,398 354.89 

 

0.133 

 
25.13 

97.3 

Postural response 1,398 1334.09 

 

0.032 100 

 

      Table 4 indicates that emotional response classifies GI children at 97.3% and postural response classifies GI children at 100% 

from typically developing children. 

 

Table 5 Discriminant analysis of the test items of the GI assessment 

 

S.No. Items df(k-1,n-k) F Wilk’s Lambda(λ) 

1 Jumping 1,398 0.128 0.049 

2 Height Jump 1,398 0.064  0.059  

3 Stand on Chair 1,398 0.227 0.049 

4 Jump off Chair – eyes closed 1,398 6.027 0.069  

5 Forward Roll 1,398 4.268 0.071 

6 Backward Roll 1,398 0.181 0.046  

7 Tilt Board Step 1,398 471.97 0.103 

8 Supine on ball – active 1,398 1.924 0.060 

9 Supine on ball – Passive 1,398 38.23 0.047 

 

p< 0.001 level 

F - ANOVA 

df  - Degree of freedom 

k - Number of populations 

n -  Total number of observations 

 

      Table 5 indicates that all the nine items correctly classified the two groups at 100% level 

 

Table 6 Stepwise discriminant analysis of the test items of the GI assessment 

 

Sl.No. Items df(k-1,n-k) F Wilk’s Lambda(λ) Eigen value 

1 Jump off Chair – eyes closed 1,398 6.027 0.069  

 

 

29.22 

2 Forward Roll 1,398 4.268 0.071 

3 Tilt Board Step 1,398 471.9 0.103 

4 Supine on ball – active 1,398 1.924 0.060 

5 Height Jump 1,398 0.064  0.059  

6 Jumping 1,398 0.128 0.049 
 

 

14.79 

7 Stand on Chair 1,398 0.227 0.049 

8 Backward Roll 1,398 0.181 0.046  

9 Supine on ball – Passive 1,398 38.23 0.047 

 

p< 0.001 level 

 

      Table 6 indicates that 5 items (jumping off chair with eye 

closed, forward roll, tilt board step and supine on ball – active, 

height jump) have a high discriminating power than the other 

four items ( jumping,stand on chair, backward roll and supine on 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 8, August 2014      324 

ISSN 2250-3153  

www.ijsrp.org 

ball – passive) based on the eigen values. Results concluded that 

these 5 items is sufficient to discriminate both group. 

 

IV. DISCUSSION 

      Initially, Gravitational Insecurity assessment (original 

version) was examined with 28 children with Gravitational 

Insecurity and matched typically developing children (by age, 

gender with GI children). Discriminant analysis was done to 

identify which test items correctly differentiate children with 

gravitational insecurity from children who are typically 

developing and which response category or combination of 

categories (i.e., Avoidance Behaviors, Emotional Responses, 

Postural Responses) correctly differentiates children with 

gravitational insecurity from children who are typically 

developing. The results found that both the behavioral categories 

(emotional response and postural response) and nine items 

correctly classified the two groups at 0.05 level.  

      A stepwise discriminant analysis revealed that the Emotional 

Response category classified GI children at 96.4% and the 

Postural Response category classified GI children at 100% from 

typically developing children.  Further, it revealed that 9 items 

(Jumping, height jump, Stand on chair, jumping off chair with 

eyes closed, forward roll, backward roll, tilt board step, Supine 

ball-active and supine on ball – passive) were correctly 

discriminate (λ   19.29) GI children from typically developing 

children than the other six  items (broad Jump, stick jump, Jump 

off chair with eyes open, prone on ball, swinging ball, bounced 

ball catch) (λ   14.79).  

      May-benson & Koomar
6
  conducted a study to identify 

discriminant ability of Gravitational insecurity assessment 

original version. They recruited 18 gravitational insecurity 

children and matched typically developing children. A stepwise 

discriminant analysis showed that the nine items( jumping, 

height jump, stand on chair, jump off chair, forward roll, 

backward roll, tilt board step, supine on ball-active and supine on 

ball-passive)  correctly discriminated GI children from typically 

developing children. Further analysis found that the combined 

categories of Emotional Responses, and Postural Responses were 

able to discriminate  between the two groups with statistically 

significant accuracy. Avoidance Behaviors did not contribute 

additional significant discriminant power. A classification 

analysis of the combined Emotional and Postural responses 

subscores accurately classified 83.3% of the participants with 

gravitational insecurity and 100% of the participants who were 

typically developing. These results indicated that nine items with 

two behavioural category (emotional response and postural 

response) were sufficient to accurately identify children with 

Gravitational insecurity. The present study  found that 9 items 

with 2 behavioural categories (emotional response and postural 

response) is sufficient to discriminate GI children from Typically 

developing children. These findings are consistent with this study 

results. 

      Secondly, revised version of Gravitational Insecurity 

assessment was examined with 200 GI children and matched 

typically developing children. One hundred and thirty one boys 

and 61 girls participated in the study. Further it showed that 99 

children with autism, 63 children with ADD and 38 children with 

learning disability participated in the study. More Number of 

boys was participated in the study because the prevalence rate of 

autism, ADD and learning disability was more in boys than 

girls
8
. 

      Weisberg
9
  proposed that visual, vestibular and 

proprioceptive sensory inputs, which should help an individual 

maintain a sense of his or her position in space, are not reliably 

interpreted by the central nervous system and this sensory 

conflict may result in people with gravitational insecurity having 

higher resting sympathetic arousal states than peers without 

gravitational insecurity.In jumping, child jumps up and down 

with both feet together, height jump- child jumps over a stick 

raised to 10cms off ground, stand on chair-child has to step up on 

seat off chair, jump off chair-child hops off chair with eyes 

closed, forward roll-child does forward somersault, backward 

roll-child does backward somersault, tilt board step- child steps 

on tilt board, then steps off backward, supine on ball-active-child 

lies back on therapy ball, then stands up, supine on ball – 

passive- child lies supine on ball as investigator quickly tips it 

backward. These all nine task required more visual vestibular 

interaction than other six items
6
. So these items add more 

discriminant power to discriminate gravitational insecurity 

children from typically developing children. Gravitational 

Insecurity children performed the movement activities with 

anxiety which affect their emotional response and postural 

response
10

. 

      Discriminant analysis (table 3 & 5) revealed that emotional 

response and postural response behavioral categories and nine 

items were able to discriminate correctly among the two groups. 

Further, stepwise discriminant analysis found  (table 4 & 6) that 

the Emotional Response category alone correctly classified 

97.3% of GI children and the Postural Response category alone 

classified 100% of the children. Five items (height jump, Jump 

off chair-eyes closed, forward roll, tilt board step and supine on 

ball-active) of GI assessment had more discriminant power than 

other four items (jumping, stand on chair, backward roll and 

supine on ball-passive) of revised version of GI assessment. The 

result concluded that five items were found to be sufficient to 

discriminate Gravitational Insecurity children from typically 

developing children. 

      Anupama & ganapathy
11

  conducted a study to identify 

discriminant ability of Gravitational Insecurity assessment with 

28 children with GI and matched typically developing children. 

The results of the behavioral category indicated that emotional 

response and postural response were discriminated correctly 

among the two groups. Further, stepwise discriminant analysis 

showed that 96.4% of GI children were correctly classified 

among the Emotional Response and 100% of GI children were 

correctly classified among the Postural Response from the 

typically developing children. They also found that all the nine 

items were discriminated statistically at 100% level. Stepwise 

discriminant analysis concluded that the 4 items (jump off chair 

with eye closed, forward roll, tilt board step and supine on ball - 

active) have a more discriminating variability based on high 

eigen values (19.26) when compared with the eigen values 

(14.79) of the other 5 items (jumping, height - jump, stand on 

chair, backward roll, supine on ball – passive) of the GI 

assessment. 

      The present study findings were supported by this study. In 

addition to these four items (jump off chair with eye closed, 
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forward roll, tilt board step and supine on ball - active), current 

study found that height jump also has more discriminant power 

to discriminate GI from typically developing children. In height 

jump task, child has to jump over a stick raised to 10cms off 

ground. This task is goal directed and required more visual 

vestibular interaction to complete the task successfully. Finally, 

the present findings concluded that all nine items with two 

behaviour categories were able  

 

 

 

7.Comparison of present study with previous studies in discriminant analysis of GI assessment 

 

Authors  Samples GI assessment 

version 

Results 

May benson & 

Koomar, 2008 

18 children 

with GI & 

matched TDC 

Original  Nine items with two behavioural categories 

correctly discriminated GI children from 

typically developing children 

Anupama & 

Ganapathy 

,2008 

28 children 

with GI & 

matched TDC 

Revised 

version 

Nine items with two behavioural categories 

correctly discriminated GI children from 

typically developing children .but 4 items 

(jump off chair with eye closed, forward roll, 

tilt board step and supine on ball - active) have 

a more discriminating variability based on high 

eigen values.  

 

 

 

 

Present study 

28 children 

with GI & 

matched TDC 

Original 

version 

Nine items with two behavioural categories 

correctly discriminated GI children from 

typically developing children 

200 children 

with GI & 

TDC 

Revised 

version 

Five items (height jump, Jump off chair-eyes 

closed, forward roll, tilt board step and supine 

on ball-active) with two behavioural categories 

is sufficient to measure GI in children.  

 

to discriminate GI from typically developing children. But 5 

items have more sensitivity and sufficient to discriminate GI 

children from typically developing children. Based on this study 

results, GI assessment was shorten to 5 items with 2 behaviour 

categories. It required only 10-15 minutes to complete the GI 

assessment. This shorten version is called Short Gravitational 

Insecurity assessment.  

 

Recommendation: 

      Reliability and validity studies should be done to establish 

psychometric properties of SGI assessment.Normative study is 

recommended to establish cutoff score for Short Gravitational 

Insecurity assessment.Effectiveness of Short Gravitational 

Insecurity assessment should be evaluated in experimental 

research. 

 

V. CONCLUSION 

      Gravitational Insecurity is a common sensory modulation 

disorder which directly hampers the performance area of the 

child in play and other daily living activities. Sensory integration 

therapy focusing on reducing the sensory modulation disorders is 

one of the areas where occupational therapists have a major role. 

The current study standardized Short Gravitational Insecurity 

assessment among Indian children. In India, SGI is the first 

objective measurement tool to measure gravitation insecurity 

problem in children. It can be used as assessment tool as well as 

outcome measure to evaluate effectiveness of occupational 

therapy intervention program.  
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Abstract- Leadership style is phenomenon which affects the 

productivity and quality nursing care.  There is a lack of research 

studies in this area in Sri Lanka. The aim of this study was to 

examine the nurses’ perception about their nurse managers’ 

leadership style. The study sample comprised 160 nurses using 

simple random sampling. The research instruments were 

Demographic Data Recording Form and the Perceived 

Leadership Form Questionnaire. The reliability coefficient of the 

Perceived Leadership Form Questionnaire was 0.86 and the 

content validity index of   was .91. Data were analyzed using 

descriptive statistics.  Nurses perceived their managers’ 

leadership style as transformational (Mean = 3.35, SD =0.64), 

and transactional leadership as (Mean = 3.25, SD =0.45).  The 

results of the study showed that nurses perceived their managers’ 

leadership style as transformational.   The study provides the 

opportunity for nurse managers to look into their nursing staff by 

examining their own leadership style 

 

Index Terms- Leadership styles, Nurses, Nurse Managers 

 

I. INTRODUCTION 

n today's ever-changing health care environment, knowledge 

and practice of effective leadership behavior are now more 

essential to nursing than ever before. Nurses face various types 

of challenges such as economics, merges, shortage, productivity 

and quality care. Therefore, they must be effective leaders to 

meet these challenges. In addition, they require leadership skills 

that provide direction for a new generation of nurses (Marrriner-

Tomey, 1993 and Mahoney, 2001). 

      Leadership is a universal phenomenon. Burns (1978) 

described leadership as a special form of power. He identified 

two distinct types of leadership behaviors in the organization as 

transactional and transformational leadership.  According to his 

view, transactional leaders initiate a relationship with followers 

based on exchanges. In this style, interaction between the leader 

and followers is limited to the exchange transaction. Further, 

transformational leadership is the collectively purposeful 

causation of change within the group (Burns, 1978).    

      Bass (1995) extended Burn’s theory by giving more attention 

to follower’s rather than leader’s needs.  Bass believed that 

leaders behave in certain ways in order to raise the level of 

commitment from followers. According to him, leadership is an 

interaction between two or more members of a group that often 

involves a structuring or restructuring of the situation and the 

perceptions and expectations of members. Leadership occurs 

when one group member modifies the motivation or 

competencies of others in the group (Stewart, 2006). 

      Avolio and bass (1999) conceptualized three components of 

both transformational and transactional leadership styles.   

Charisma/ inspirational,   individualized consideration and 

intellectual stimulation factors are highly interrelated and are 

always present to some degree in transformational leadership. 

The components of transactional leadership are contingent 

reward, active management by-exception and passive-avoidant 

(Avolio and Bass, 1999). 

      Avolio and Bass’s (1999) six factors include: (1) 

charisma/inspirational which provides followers with a clear 

sense of purpose that is energizing, is a role model for ethical 

conduct and builds identification with the leader and his or her 

articulated vision; (2) intellectual stimulation gets followers to 

question the tried and true ways of solving problems, and 

encourages them to question the methods they use to improve 

upon them; (3) individualized consideration focuses on 

understanding the needs of each follower and works continuously 

to get them to develop to their full potential; (4) contingent 

reward clarifies what is expected from followers and what they 

will receive if they meet expected levels of performance; (5) 

active management by-exception focuses on monitoring task 

execution for any problems that might arise and correcting those 

problems to maintain current performance levels; and (6) 

passive-avoidant leadership tends to react only after problems 

have become serious to take corrective action, and often avoids 

making any decisions at all. 

      In Sri Lanka, nurse managers are the middle level managers 

in hospital settings. Nursing sister, ward master and nursing 

officer Grade 1 are used to describe the nurse managers. They are 

responsible for medical team staff relationships,  patient care 

issues, staff concerns, , supply inadequacies, and organizational 

initiatives. 

      However, their leadership styles have not been discovered.  

Therefore, the purpose of this study was to of this study was to 

examine the nurses’ perception about their nurse managers’ 

leadership style.    

 

II. METHODOLOGY 

      A descriptive study design was conducted during 2010. A 

random sample of 160 nurses was selected from a government 

hospital in the central province Sri Lanka. After getting the 

ethical approval and the permission from the Research Ethics 

Review Committee, Faculty of Nursing, Chiang Mai University, 

Thailand and Provincial Director of Health Services, Central 

Province, Sri Lanka, and data were collected using a self 

administered questionnaire. Based on Avolio and Bass’s (1999) 

transformational and transactional leadership theory and 

literature review, the researcher developed the instrument to 

measure the perceived leadership form of nurse managers in the 

hospital. It includes six subscales: charismatic-inspirational 

leadership, intellectual stimulation, individualized consideration, 

I 
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contingent reward, management-by- exception and passive- 

avoidant leadership. Each subscale contains four items with a 

five point Likert type scale (0 = not at all, 1 = once in a while, 2 

= sometimes, 3 = fairly often, 4 = frequently). For each subscale, 

scores were summed and divided by the number of items to 

attain a mean. A higher value represents greater use of the 

relevant leadership form. 

      The content validity of this modified scale has been tested by 

a panel of 3 experts to confirm the representativeness of the 

concept.  The CVI for each pair of experts ranged from .89 to .94 

and the CVI of PLFQ was .91. 

      Reliability of PLFQ was tested among 15 Sri Lankan nurses 

who work in a government hospital. The Cronbach’s alpha 

obtained was 0.86. The Cronbach’s alpha of charismatic-

inspirational leadership, intellectual stimulation, individualized 

consideration, contingent reward, management-by- exception and 

passive- avoidant leadership were 0.75, 0.72, 0.78, 0.80, 0.84 and 

0.83 respectively. 

      Data were analyzed using a SPSS 13.0 and Descriptive 

statistics were used to analyze responses to the surveys.  

 

III. RESULTS 

      The majority of respondents were female (88.8%) and 89.4% 

were married. Most participants   (47.5%) had more than 15 

years experience in nursing.   

 

Table I: Mean and standard deviation of perceived 

leadership form scores 

 

Dimensions of leadership form   Mean SD   

Transformational Leadership  3.35 0.64  

    Charisma Inspirational  3.47 0.70  

    Intellectual Stimulation  3.21 0.69  

    Individualized Consideration  3.38 0.78  

Transactional Leadership  3.25 0.45  

    Contingent Rewards  3.34 0.70  

    Management by Exception 3.57 0.64  

    Passive Avoidant  2.84 0.71  

        

 

IV. DISCUSSION 

      Considering the leadership form of nurse mangers perceived 

by nurses, the results of this study showed that the total mean 

score of nurse managers’ transformational leadership form as 

perceived by nurses was 3.35 (SD = 0.64) whereas the total mean 

score of nurse managers’ transactional leadership form as 

perceived by nurses was 3.25 (SD = 0.45) suggesting nurse 

managers were demonstrated both transformational and 

transactional leadership forms. This finding is congruent with the 

idea of Bass (1985) who describes the various leadership styles 

exhibited by the leaders in combination such as transformational 

leadership and transactional leadership.  

      However, results of the present study showed that all nurses 

perceived their nurse mangers   more as transformational leaders 

than transactional leaders. This finding is consistent with the 

previous studies which examined nursing faculty members’ 

perceptions of nursing directors’ leadership style in Taiwan ( 

Chen, Beck and Amos, 2005; Chen and Baron, 2006).   

      A possible reason for the result of the present study may be 

related to current situation of the research setting.  These nurse 

managers may try to achieve the hospital vision and mission with 

the help of their staff members. They motivate the staff to do 

more than they originally expected to do.   

      Another possible reason for this situation may be related to 

nurses’ experience. As majority of nurses (47.5 %) in this study 

had more than 15 year experience, they may have good 

relationship between their nurse mangers.  Hence, these nurses 

may perceive their managers more transformational than 

transactional.  

 

V. CONCLUSION 

      The results of the study provide the opportunity for nurse 

managers to look into their nursing staff by examining their own 

leadership style. It may help to increase the nurses’ satisfaction 

as well as to achieve the organizational visions.  
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Abstract- This study was conducted with the aim of investigating 

how access control would secure customer information in Kenya. 

This study was guided by the set out objectives: first to 

determine how data control mechanisms enhance security access, 

secondly to investigate the security issues on access of customer 

information and thirdly to develop Secure Data Access Control 

(SEDAC) model. In achieving these objectives a self 

administered questionnaire was developed and distributed to 

randomly selected respondents. The findings of the study were 

analyzed using SPSS. The Security Data Access Control 

(SEDAC) model was developed for and recommended for 

adoption by the end users as a guide to enlighten the novice 

worker who constitutes a large number of the work force. 

 

Index Terms- Access, Control, Secure, SEDAC, Data 

 

I. INTRODUCTION 

ccess control is any type of control that regulates the 

entrance of a person in a given object. For instance, the 

personal identification number (PIN) code of your credit card is a 

type of everyday control that precedes the access to your bank 

account. The control can be done by a human being or it may be 

performed by a computerized machine using a suitable software 

program. This phenomenon is also widely used in everyday life 

to control the entrance and the exit of people in a certain 

building. Turban et al. (2009) has defined access control as the 

restriction of unauthorized user to access to a portion of a 

computerized user or to the entire system. 

       Access to a computer consist of physical, access to system 

and access to specific commands, control transaction privileges , 

programs and data. Password cracking is a technical vulnerability 

attacks to a system. According to Harriet (2011), the problem 

with passwords may include the vast number users are required 

to generate and remember. Passwords being the commonly used 

access control they have been identified to have their own 

weaknesses which lead to unauthorized access of customer 

information. Some of these weaknesses have been identified by 

different authors as seen here in. According to John Chew, 

(2011) he argues that a really strong password is one that nobody 

else has ever used and terms that as a fine hence strong 

password. Password authentication has a number of weaknesses 

making authentication to fail. This is due to the way to control 

password distribution, password which is simple and easy, naive 

implementation, brute force attack, eavesdropping and guessing 

(Pfleeger and Pfleeger 2007) . Kaufman et al (2011) argues that 

password based authentication is not who you know, it is what 

you know. 

The above authors having mentioned some of the weaknesses of 

access control they left a research gap that is why the researcher 

wanted to investigate how to enhance security of customer 

information by the use of data access control mechanisms 

because as we all know customer information is the key asset in 

any organization.  

 

II. ACCESS CONTROL MECHANISMS AND SECURITY OF 

CUSTOMER INFORMATION 

       Access control is the traditional center of gravity of 

computer security. It is where security engineering meets 

computer science. Its function is to control which principals 

(persons, processes, machines,) have access to which resources 

in the system which files they can read, which programs they can 

execute, how they share data with other principals, and so on. 

Gasser (2010) in his books, building a secure computer system, 

states that while implementing any access control, there are two 

driving factors that must be considered and they include: Least 

privilege principle that is the user should only have the minimum 

privileges to perform the tasks required. Segregation of duties is 

having more than one user to perform a critical task so as to 

reduce the risk of internal frauds. 

       Information security means protecting information and 

information systems from unauthorized access, use, disclosure, 

disruption, modification or destruction. The current security 

model for verification of identity, protection of information and 

authentication to access data or services is based on using a token 

or password, tied to and thereby representing an individual to 

either authenticate identity or allow access to information (Ann 

et al, 2007). 

       Prior to the work of Davis (1985) several studies had 

highlighted the importance of perceived ease of use and 

perceived usefulness of a person’s behavior. Schultz and Selvin 

(1975) for instance carried out an explanatory study and found 

that perceived usefulness provided a reliable prediction for self-

predicted use o a decision model. Robey (1979) later replicated 

the work of Schultz and Selvin and confirmed the high 

correlation that existed between perceived usefulness and system 

usage. 

       In the end Davis(1985) concluded that people tend to use or 

not use a system to the extent that they believe it will help them 

perform their job better(perceived usefulness)  and also that the 

beliefs of the efforts required to use a system can directly affect 

system usage behavior(perceived ease of use). More formally he 

defined perceived usefulness and perceived ease of use as 

follows; Perceived usefulness: the degree to which an individual 

believes that using a particular system will enhance his/her 

A 
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performance. Perceived ease of use: the degree to which an 

individual believes that using a particular system would be free 

of physical and mental effort. 

       Here in is figure 1 which is the proposed extended TAM for 

this research study. 

 
Figure 1: The Proposed Extended Technology Acceptance Model 

 

       The above figure 1 shows the extended technology that the 

researcher intends to use with the two specified variables; 

perceived usefulness and perceived ease of use. If the attitude of 

the user towards the PU and PEOS is positive then the actual 

system is put in use. 

       The researcher placed the conceptual model into test in order 

to establish the significance of the proposed relationships.  In this 

case the independent variable is control access and the dependent 

variable is secure customer information. Figure 3 shows how 

these variables are related. 

 

 
Figure 3: Conceptual Framework. 

 

       The above figure 3 shows the relationship between the 

independent variable and dependent variable and how they are 

related to the technology acceptance model which is TAM. 

Under independent variable we have attributes such as 

passwords, lock and key and ownership. Below is a brief 

explanation of the above mentioned attributes. 

       Passwords-Password is information associated with an 

entity that confirms the entity’s identity. This is an example of 

authentication mechanism based on what the people know. The 

user supplies a password, and the computer validates it. If the 

password is one associated with the user’s identity, the identity is 

authenticated. If not the password is rejected and authentication 

fails. The main disadvantage of password is that they can be 

stolen and forgotten. 

       Lock and Key-This is the physical way of protecting 

information inside a room from unauthorized access. In the 

middle ages castles and fortress were building to protect the 

people and the valuable properties inside (Pfleeger and Pfleeger 
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2007). This traditional way of providing security was 

characterized by strong gate or door to repel invaders; heavy 

walls to withstand objects thrown or projected against them; 

surrounding moats, to control access; arrow slit to let arches 

shoot approaching enemies; crenulations to allow inhabitants to 

lean out from the root and pour hot or vile liquids on attackers; 

draw bridge to limit access to authorized people; and gatekeepers 

to verify that only authorized people and goods could enter 

(Abanti, 2009). 

       Ownership-Determining ownership in an organization 

involves determining who has certain rights and duties over some 

information. The dependant variable attributes such as personal 

data; Encryption and privacy. They are as described below; 

       Encryption-Encryption is the process of changing 

information in such a way as to make it unreadable by anyone 

except those possessing special knowledge (usually referred to as 

a "key") that allows them to change the information back to its 

original, readable form. Encryption is important because it allows 

you to securely protect data that you don't want anyone else to 

have access to. Businesses use it to protect corporate secrets, 

governments’ use it to secure classified information, and many 

individuals use it to protect personal information to guard against 

things like identity theft. 

       Privacy.-Assures that individuals control or influence what 

information related to them may be collected and stored and by 

whom and to whom that information may be disclosed (William 

Stallings 5
th

 edition). The employees working at the sacco should 

therefore keep high privacy of customer information and avoid 

revealing account details such as account balance to other people.  

       Personal Data-This refers to the customer information and 

it should therefore be highly secured from unauthorized access to 

avoid tampering with it to guard it against things like identity 

theft. 

       The technology model TAM is associated with two 

attributes; PU and PEOU which means; Perceived usefulness 

(PU) is the degree to which an individual believes that using a 

particular system will enhance his/her performance while 

Perceived ease of use (PEOU) is the degree to which an 

individual believes that using a particular system would be free 

of physical and mental effort. The next chapter describes the 

methodology the researcher used in achieving the objectives  

 

III. RESEARCH METHODOLOGY 

       The researcher adopted open ended, multiple choice and 

declarative questions and used tables, graphs, and charts to 

analyze and present findings from where conclusions and 

recommendations were drawn. The researcher targeted the 

employees who were the users of the, system administrators and 

management of Wakenya Pamoja Sacco. In the targeted group, 

the researcher had questionnaires for the employees at the 

clerical level, middle management level and top management 

level. 

 

IV. RESULT PRESENTATION, ANALYSIS AND DISCUSSION. 

       Descriptive statistical analysis was used to identify 

frequencies and percentages to answer all of the questions in the 

questionnaire. Questionnaires were used as data collection 

instruments and employees, management, and the database 

administrators were targeted for the study. The research was 

done on both the independent and dependent variable and the 

turnout was100%. Questionnaires helped the researcher to collect 

data on the variables for later analysis. 

       According to Turban et al, (2009), access control is the 

restriction of unauthorized user to access to a portion of a 

computerized user or to the entire system. The researcher 

investigated the relevant of the attributes of access control and 

results represented as follows. Question 5 in the questionnaire 

wanted to know if there was any access control mechanism in 

their current system. The response is as shown in Figure 8. 

 

 
 

Figure 8: Presence of Access Control Mechanism 

 

       Figure 5 shows that 81% response accepted the existence of 

access control mechanism while13% disagreed. This meant that 

there was an access control mechanism in place. 

       In question 6 of the questionnaire, the researcher wanted to 

know the way various respondents rated the available access 

control mechanism i.e very weak, weak, strong, and very strong. 

The response is as shown in figure 9. 

 

 
 

Figure 9: Measure of the Presence of Access Control 

Mechanism. 

 

       From figure 6 it showed that most of the respondents were 

not satisfied with the available access control mechanism in 

place because74% of them agreed that the mechanism weak 
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hence the need to enhance / improve the mechanism as seen in 

the table 1 below. 

 

Table 2: Respondent’s on the Need for Improvement 

 

Respondents Number 

Yes 23 

No 5 

Undecided 5 

Total 31 

 

       Table 1 showed that most of the respondents were for 

improvement of the available access control mechanism which 

had the largest percentage and this is shown in the figure 10. 

 

 
 

Figure10: Respondents’ on the Need for Enhancement. 

 

       In figure 7, 74% responded positively indicating that there is 

a strong need of improving the available access control 

mechanism while 16% were against improvement according to 

them they were satisfied with the current security of their system 

and 10% were those who were undecided as this showed that 

they were not sure of either the current access control and the 

enhancement of the same. 

       In question eight of the questionnaire the researcher was 

interested in finding out which access control mechanism was the 

most appropriate to be implemented in their system and they 

included discretionary access control, Mandatory access control, 

Role based access control and Access control lists. The 

respondents gave the following responses as shown in figure 11. 

 

 
Figure11: Measure on the Appropriate Access Control 

Mechanism. 

       Figure 11 illustrated that most of the respondents preferred 

the Role Based Access Control mechanism which had 61% 

compared to others. This is because in this model the access to a 

resource is governed based on the role that the subject holds 

within an organization. RBAC enables the user to inherit 

privileges that are tied to his/her role. The user does not have a 

control over the role that he/she will be assigned. This meant 

those who will be given the rights to access their system will 

have their roles tied unto them thus restricting unauthorized 

access. 

       In contrast to DAC or MAC systems, where users have 

access to objects based on their own and the object's permissions, 

users in a Role-based Access Control (RBAC) system must be 

members of the appropriate group, or Role, before they can 

interact with files, directories, devices. Information security 

means protecting information and information systems from 

unauthorized access, use, disclosure, disruption, modification or 

destruction.  

       The researcher here wanted to investigate the security issues 

on customer data and the results are summerized in table 2. 

 

 

Table 3: Main causes of insecurities 

 

Security issues Frequency 

Unauthorized change of passwords and usernames 15 

User error 8 

Staff misuse 4 

Theft(hardware or software 3 

TOTAL 31 

 

       Table 3 showed that organization was experiencing 

unauthorized change of passwords and usernames which had the 

largest percentage and this is shown in the figure below 
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Figure 12: Measure on Security Issues. 

 

       In figure 12 most of the respondents related the insecurities 

with the following breaches as shown in the table 2 which 

indicated that most of their system is experiencing unauthorized 

change of passwords and usernames which had the largest 

percentage and this is shown in figure9  this is because the 

usernames and passwords were not changed by the database 

administrator from time to time thus if unauthorized user knew 

the password he/she could log into the system without 

permission thus tampering with important records of customers. 

       The researcher also realized that the organization has not put 

in place policies that deter unauthorized access which amounted 

to 74%. This is shown through the way the respondents answered 

question 13 of the questionnaire. From the figure it was then 

concluded that the organization needed policies and strategies to 

be put in place so as to bar off any form of unauthorized access. 

Strategies of enhancing relevant skills for those responsible in 

managing access to the system needed to be implemented. 

       Table 3 shows response on the mediating variable TAM and 

the two variables which were Perceived Ease of Use and 

Perceived usefulness. Here the researcher wanted to know if the 

respondents knew PU has positive effect on user attitude and if 

PEOU has positive effect on user adaptation. The response was 

summarized as shown below. 

 

 

Table 4: Respondents’ on Technology Acceptance Model. 

 

TAM Response 

Mediating Elements Yes No Not Sure 

Perceived Usefulness 

Positive effect on user attitude  20 

 

5 

 

6 

Perceived Ease Of Use 

 Positive effect on user adaptation 18 

 

10 

 

3 

 

       A scale of 1 to 3 was used (1 Yes, 2 No, 3 Don’t Know).  

From table 3 20 respondents were for yes which wanted to know 

if PU has positive effect on user attitude and this meant that users 

believed that using a particular system will enhance their 

performance while again majority were for PEOU which also 

was testing if perceived ease of use has positive effect on user 

adaptation and the response was yes giving a clear indication that 

using a particular system would be free of physical and mental 

effort hence user adaptation would be very easy.  

       According to George(2012), analysis is the process of 

evaluating data using analytical and logical reasoning to examine 

each component of the data provided. This form of analysis is 

just one of the many steps that must be completed when 

conducting a research experiment. Data from various sources is 

gathered, reviewed, and then analyzed to form some sort of 

finding or conclusion. The research was analyzed according to 

the objectives of the study as discussed below. According to the 

respondents unauthorized change of password and usernames 

was the most common security breach that their systems 

experienced amounting to 60% as seen in figure 9 above. This is 

because the usernames and passwords were not changed by the 

database administrator from time to time thus if unauthorized 

user knew the password he/she could log into the system without 

permission thus tampering with important records of customers. 

As shown in figure 10 this security breach amounted to 21%. 

This occurred as a result of users imposing different errors on the 

system sometimes without their consent or knowledge thus 

tampering with important records of the customer data. 

       This breach consisted of 11% and it was caused by the 

various staff members who logged into the system without 

having access rights hence tampering with crucial information. 

This amounted to 8% and it included both the staff and intruders 

thieving different parts of the computer hence tampering with the 

processing of information. 

 

 
 

Figure 12: Measure on Security Issues. 
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       Figure 9 above summarizes all the information on security 

issues on customer information as gathered from the respondents. 

This research study purposively adopted the Technological 

Acceptance Model (TAM) as described by Davis (1985). 

However not all variables did the researcher major in, she only 

looked at two and these are Perceived Usefulness (PU) and 

Perceived Ease of Use  

       Perceived usefulness was as the degree to which an 

individual believes that using a particular system will enhance 

his/her performance while Perceived ease of use is the degree to 

which an individual believes that using a particular system would 

be free of physical and mental effort(Gilbert 2012). In table 3 

above majority of 20 respondents agreed that perceived 

usefulness has positive effect on user adaptation and also 18 of 

them agreed that perceived ease of use has positive effect on user 

adaptation. 

 

V. DISCUSSION 

       Based on the data collected and analyzed in this study, the 

researcher arrived at some conclusions reflecting the objectives 

of the study. According to Turban et al,(2009) defined access 

control as the restriction of unauthorized user to access to a 

portion of a computerized user or to the entire system. 

       From the questionnaire that was distributed it was evident 

that most of the respondents were not satisfied with the available 

access control  it was found that 74% agreed that the mechanism 

was weak hence the need to enhance it while 16% were against 

the improvement since they said they were comfortable with it 

and the other 10% were undecided.  

       Since the main objective was to investigate how enhanced 

access control will secure customer information one way was to 

find out how to improve the available access control of  which 

they use passwords and  is discussed as below;If users are not 

allowed to generate their own passwords, they cannot pick easy-

to-guess passwords. Some generators create only pronounceable 

non-words to help users remember them. However, users tend to 

write down hard-to remember passwords. Many operating 

systems can be configured to lock a user ID after a set number of 

failed log-in attempts. This helps to prevent guessing of 

passwords. 

       Users can be instructed, or the system can force them, to 

select passwords with a certain minimum length, with special 

characters, that are unrelated to their user ID, or to pick 

passwords which are not in an on-line dictionary. This makes 

passwords more difficult to guess.Periodic changing of 

passwords can reduce the damage done by stolen passwords and 

can make brute-force attempts to break into systems more 

difficult. Too frequent changes, however, can be irritating to 

users. 

       Information Security (InfoSec)) has become increasingly 

important in an era in which information is recognized as a key 

asset by many organizations. The number and severity of security 

breaches grows. In 2007, the TJX Company lost, according to 

different sources, from 36.2 to 94 million customers' credit and 

debit cards records (Shaw, 2010). In 2011, Sony reported a data 

breach that had resulted in the loss of personal information of 77 

million customers (Sony, 2011). According to the Information 

Security Breaches Survey 2010 (PwC, 2010), the number of large 

companies in the UK that suffered a security incident during 

2010 increased up to 92%, in comparison to 72% in 2008. As a 

result, the spending on security is expected to grow from $55 

billion in 2011 to $86 billion in 2016 (Gartner, 2012). 

It was therefore concluded that Organizations should pay 

increasing more attention to information protection because the 

impact of security breaches today has a more tangible, often 

devastating effect on business. To enhance information security, 

the research proposes a regular system audit to be done by 

trained personnel. The research also suggested that all employees 

should be made aware of security threats and their potential risks 

through the provision of Incident Response Plan (IRP) manual 

and quarterly appraisals relating to cyber intelligence and 

computer forensics. 

 

VI. MODEL DEVELOPMENT 

       Constructs Reliability-In reference to Wikipedia Reliability 

is the overall consistency of a measure. A measure is said to have 

a high reliability if it produces similar results under consistent 

conditions. Construct reliability measures the internal 

consistency of a set of measures rather than the reliability of a 

single variable. It captures the degree to which a set of measures 

indicate the common latent construct (Abanti, 2014) 

       The model under study entailed ten latent variables and three 

study variables which were modeled using LISREL software. 

From the ten latent variables of this four were independent 

constructs, four dependent constructs and two moderating 

constructs. Two of the dependent constructs (scale RATEACC 

(0.59), and scale APPROPRI (0.54)) have Structural Equation 

Modeling (SMC) that exceeds 0.5. Also one moderating 

construct (usefulness (0.98)) also had SMC exceeding 0.5. In the 

path diagrams, squares represent observed used to imply a 

variable and circles represent the latent concepts. Single-headed 

arrows are direction of assumed causal influence, and double-

headed arrows are used to represent covariance between two 

latent variables. 

       Model Estimation-The model under study entailed ten 

latent variables with three study variables namely latent 

independent variables, latent mediating variables and latent 

dependent variables. A latent variable is an unobserved construct 

composed of multiple survey items, or indicators (Raafat et al. 

2007; Morton, 2008).These variables were modeled using 

LISREL software. First both dependent and dependent latent 

variables were modeled with the corresponding attributes to 

confirm whether there existed a relationship. 

       The hypothesized conceptual path model showed that there 

existed a direct relationship between access control and two of its 

attributes. The attributes RATE and APPROPI had direct 

relationship with dependent latent variable (Data Control 

model).When the conceptual path model was analyzed using 

LISREL software, some of the hypothesized relationships were 

proved to converge while others not converging. Those latent 

variables whose path model failed to converge were excluded 

from the final model. 
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Figure 14:  Path Model 

 

       Figure 14 was out to taste if there existed a relationship 

between the independent variable and dependant variable and 

results presented as discussed above.  

       The next latent and mediating variables that were modeled 

(Figure 14) were TAM, Access control and security. One of the 

two major constructs in TAM, perceived ease of use is often 

studied in technology acceptance constructs.  Defined as the 

degree to which a person believes that using particular system 

would be free of effort. The perceived ease of use is 

hypothesized to have a significant direct relationship on security 

and access control as seen in figure11. Therefore between two 

systems that are meant to perform the identical set of finding, a 

user should find the one that is easier to use more useful. Some 

of the hypothesized relationships were proved to converge while 

others not converging. Those latent variables whose path model 

failed to converge were excluded from the final model. 

       Those that didn’t converge included appropri, enoughsec, 

sec.priv, and Policies values at the level below 0.05, implying 

that they don’t fit well in the model. The final model that was 

developed included three latent variables that are dependent 

variable, independent variable and PU. This model illustrates the 

relationship between Data control and security access of 

customer Information and this is moderated by PU.  The model 

was called Security Data Access Model (SEDAC) model  

 

VII. CONCLUSION 

       The research concludes that for a state of access control to 

said to be safe is when no permission can be leaked to an 

unauthorized or uninvited principal therefore to assure the safety 

of an access control system, it is essential to make certain that the 

access control configuration such as access control model will 

not result in the leakage of permissions to an unauthorized 

principal hence secure customer information. The SEDAC model 

developed was with the objective of securing customer 

information and adoption by the end users which will be used as 

a guide to enlighten the novice worker who constitutes a large 

number of the work force in any organization. 
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Abstract- Guava leaves have been used to treat cough and 

pulmonary diseases; they have also served as anti inflammatory 

and haemostatic agent in china. This work is therefore aimed at 

investigating the effects of guava leaf extract on the liver 

enzymes of adult wistar rats. Twenty apparently healthy wistar 

rats were used for this study. They were allocated into four 

groups (A, B, C & D) of five animals each. Group A served as 

the control and was orally administered with 0.5ml of distilled 

water; the experimental groups B, C, & D were orally 

administered 250mg/kg, 500mg/kg and 750mg/kg of guava leaf 

extract respectively for fourteen days. Twenty four hours after 

the last administration, the animals were dissected. Blood for 

serum preparation were collected through cardiac puncture. The 

activities of serum aspartate aminotransferase (AST), alanine 

aminotransferase (ALT) and alkaline phosphotase (ALP) were 

determined using randox kit method. There were no biochemical 

alterations in the activities of serum aspartate aminotransferase 

(AST), alanine aminotransferase (ALT) and alkaline phosphotase 

(ALP). 

 

Index Terms- Liver enzymes, Wister rat, Body weight, Serum, 

Guava. 

 

I. INTRODUCTION 

uavas are plants in the myrtle family (Myrtaceae) genus 

psidium, which contains about 100 species of tropical 

shrubs and small trees. They are native to Mexico, Central 

America and northern south America. Guavas are now cultivated 

and naturalized throughout the tropics and subtropics in Africa, 

south Asia, subtropical regions of North America, New Zealnd, 

Australia and Spain 
[1]

. 

      Guavas are rich in dietary fiber and vitamin C with moderate 

levels of folic acid. Having a generally broad, low calorie profile 

of essential nutrients, a single common guava fruit contains about 

four times the amount of vitamin C as orange 
[2]

.
  

      However guavas contains both carotenoids and polyphones 

like (+)- gallocatechine, leucocyanidin and amritoside. The major 

classes of antioxidant pigment giving them relatively high 

potential antioxidant value among plant food. As these pigments 

produce the fruit skin and flesh color, guavas that are red orange 

have more pigment content as polyphenols, carotenoid and pro-

vitamin A, retinoid sources than yellow – green ones 
[3, 4, 5]

  

      Since the 1950s, guavas- particularly the leaves have been the 

subject for livers research on their constituents, pharmacological 

properties and history in folk medicine 
[6]

  

      From preliminary medical research in laboratory model, 

extracts from guava leaves are implicated in therapeutic 

mechanisms against cancer, bacterial infections, inflammation 

and pain 
[7, 8, 9]

  

      This work is therefore aimed at investigating the effect of leaf 

extract of guava on the liver enzymes of adult wistar rat.  

 

II. MATERIALS AND  METHODS 

2.1 Experimental Animals  

      Twenty apparently healthy wistar rats were used in the study. 

They were purchased from animal house, department of 

pharmacy, Nnamdi Azikiwe University Agulu Campus and were 

allowed to acclimatize in the animal house of department of 

Anatomy, Nnewi Campus for one week. They were maintained 

under standard housing condition and fed with standard rat chow 

and with water ad libitum.  

2.2 Preparation of the Extract  

      Guava leaves were plugged from Okofia, Nnewi, Anambra 

State. They were authenticated in herbarium unit of botany 

department, Nnamdi Azikiwe University.  The leaves were air-

dried for two weeks. It was then put in an oven to make them 

crimsy. The leafs were grinded to fine powder for extraction. 

250g of the extract was dissolved in 200ml of distilled water and 

administered to the animals.  

2.3 Experimental Protocols  

      The animals were divided into four groups of five animals 

each. Group A served as the control and received 0.5ml of 

distilled water. The experimental groups B, C & D received 

250mg, 500mg and 750mg of the extract orally administered 

respectively for a period of fourteen days. Twenty four hours 

after the last administration, the animals were sacrificed using 

chloroform inhalation method. Liver tissues were removed and 

weighed. Blood samples were collected through cardiac puncture 

using sterile syringes and needles. Blood for serum preparation 

was collected into sterile plain tubes for analysis. The activities 

of serum aspartate aminotransferase (AST), alanine 

aminotransferase (ALT) and alkaline phosphates (ALP) were 

determined using randox kit method.  

2.4 Statistical Analysis  

      The result obtained from this study was analyzed by one –

way analysis of variance using SPSS version 16. The 

significance of the difference between the mean value of the 

measured parameters in the control and experimental group was 

evaluated by t-test. A significant change is to be considered 

acceptable is at P<0.05. 

 

G 
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III. RESULTS 

3.1: Morphometric Analysis of Body Weights 

 

Table1: comparison of mean initials and final body weight in all the groups (A, B, C & D)  (Mean ± SEM given for each 

measurement) 

 

 Group Group A Group B Group C Group D 

 Initial body weight (g) 180. 40 ± 2.40 200.00 ± 4.60 220.40± 2.60 240±-10± 4.20 

 

 

Final body weight (g) 191.10 ± 3.60 215.80±2.80 225.20±4.10 249 - 20± 7.10 

 

 
Figure 1: Bar chart showing the mean initial and final body weight 

 

3.2: Morphometric Analyses of Liver Weight 

 

Table 2: Comparison of mean relative liver weight of the entire groups (A, B, C, & D) 

(Mean ± SEM given for each Measurement) 

 

 Group A Group B Group C Group D 

Liver weight 5.20 ± 0. 140 5.35 ± 0310 5.41± 0.380 5.49 ± 0.280 

 

 
Figure 2: Bar chart showing the relative liver weights of all the groups 
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3.3: Activities of serum levels of aspartate aminotransferase (AST), alanine aminotransferase (ALT) and alkaline phosphates 

(ALP) 

 

Table 3: comparison of activities of serum levels of aspartate aminotransferase (AST), alanine aminotransferase (ALT) and 

alkaline phosphates (ALP) 

 

 

IV. DISCUSSION 

       Knowledge of the health attributes of plants dates back 

thousands of years. Today scientific research has identified 

essential minerals and compounds in plants that are not only 

required for proper nutrition, but are responsible for health 

maintenance and disease prevention. These health promoting 

compounds are referred to as phytonutrients. 

       Physiochemical analyses of guava leaf reveal alkaloids, 

anthocyanins, carotenoids, essential oils, fatty acids, and 

flavonoids especially lectins, phenols, saponins, tannins, 

triterpenes and vitamin C 
[10, 11, 12, 13, 14, 15]

. 

       In the present study, the mean initial and final body weight 

for the experimental groups (B, C & D) treated with different 

doses of extract of guava leaves increased significantly with the 

control guava leaf extract in this instance functions primarily as a 

dietary supplement enhancing growth. 

       The comparison of the mean relative organ (liver) weight of 

the experimental groups indicated no significant increase or 

decrease (P<0.05). This could be as a result of physiochemical 

medicinal constituents of guava leaves and its antioxidant 

properties. 

       The activity levels of aspartate phosphates aminotransferase 

(AST), alanine aminotransferase (ALT), and alkaline 

phosphotase (ALP) were statistically similar with the control. 

This could be as a result of its radical-scavenging activity. 

 

V. CONCLUSION 

       Guava leaf extract administered to animal in low and high 

doses did not induce adverse alterations in biochemical 

parameters of serum asparatate aminotransferase (AST), alanine 

aminotransferase (ALT), and alkaline phosphate (ALP).  
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    Abstract- Genetic improvement to produce seedless 

watermelon offers high quality fruits. This paper describes about 

problems related with tetraploid seed germination, various seed 

treatment to improve tetraploid seed germination and the 

morphological variations observed between the tetraploid and 

diploid seeds. Diploid watermelon seeds of three genetic 

backgrounds were treated with colchicine (0.2, 0.3 and 0.4%) 

and PEG (0.5%) as an adjuvent. Polyploid watermelon seeds 

have poor germination and low seedling vigor mainly due to 

thick seed coat and seed coat adherence to emerged cotyledons. 

In order to enhance the germination, the tetraploid seeds were 

subjected to five different seed treatments i.e; acid scarification, 

GA3 treatment, humidification, mechanical scarification and 

water soaking for 48hrs. Among the various treatments tested, 

maximum germination was recorded in the seeds subjected to 

water soaking for 48 hrs in all the three varieties. Tetraploids  

produce less number of seeds per fruit than those of diploids. 

Diploid seeds had complete filled cavity with embryo whereas 

tetraploids developed weak embryo with some empty cavity 

hence lower seed germination. 

 

    Index Terms- Colchicines, Germination, Polyploids,  

Tetraploid  and Water melon 

 

I. INTRODUCTION 

se of  triploid hybrids has provided a method for production 

of seedless fruit . The development of  triploid  water melon   

cultivars adds extra time for the development of tetraploid 

watermelon and additional selection against sterility (Kihara, 

1951). Breeders, interested in the production of seedless triploid 

hybrids, need to develop tetraploid inbred lines and colchicine is 

probably the most widely used chemical for induction of 

watermelon tetraploids. Besides low fertility and seed yield, poor 

seed germination is another problem with tetraploids (Andrus et 

al., 1971). Hence a small number of tetraploid inbred lines are 

available. Poor seed germination in polyploid watermelon is 

generally correlated with thick seed coat, poor embryo and high 

moisture content (Grange et al., 2000). In many seeds, 

germination can be inhibited by mechanical restriction exerted by 

the seed coat. Permeability limitation of water and gases is 

typical due to hard seed coat. The imbibed coat and large seed 

cavity in the tetraploid watermelon form a continuous wet layer 

around the embryo by which the oxygen must transverse (Grange 

et al., 2003).  

Effect of seed treatments on germination of diploid and 

tetraploid watermelons has been studied (Sung & Chiu, 1995) but 

little information is available regarding seed treatment effects on 

tetraploid seed germination, emergence and growth. Because of 

reduced viability with tetraploid versus diploid watermelon 

seeds, growers use transplants from seeds that are germinated 

with some seed treatments in incubators to facilitate uniform 

germination and improved plant production. Even if polyploid 

plants are produced with seed enhancements, seedling emergence 

and growth may still be reduced. It is well known that the 

establishment of a good seedling stand is a prerequisite for 

improved yield and quality (Wurr & Fellows, 1983). This 

research was conducted to determine the effectiveness of seed 

alteration and chemical treatments on tetraploid watermelon seed 

germination and morphological variations observed in the 

polyploid seeds. 

II. MATERIAL AND METHODS 

The present investigation was carried out during rabi and 

summer seasons of 2012-2013 at the experimental plots of the 

Division of Vegetable Crops, Indian Institute of Horticultural 

Research (IIHR), Bangalore, Karnataka, India. Geographically, 

the experimental site was located at 13°N latitude and 17°37' E 

longitude at an altitude of 890 m above mean sea level. Soils are 

red sandy loam with a pH ranging from 5.2 to 6.4. The 

experiment was laid out in a CRD for each variety with 6 

treatments, 3 replications 

 Seed material: The diploid watermelon seeds of Arka 

Muthu, SugarBaby and IIHR-14 were treated with colchicine at 

the cotyledonary stage to induce tetraploidy (Jaskani et al., 2004). 

Putative tetraploids were identified based on and chloroplast 

count in the guard cells and observing stomatal density per 

microscopic area. Thus identified putative tetraploids were self 

pollinated to obtain M1 seeds. 

1. Number of seeds per fruit 

Self pollinated fruits from putative tetraploid plants were 

harvested at mature stage. The number of seeds present in 

each fruit were counted and expressed as average number of 

seeds per fruit for tetraploids in each variety. 

2. Seed length (mm): Length of ten randomly selected seeds 

per tetraploid line were recorded using digital vernier calliper 

and expressed as average seed length.  

3. Seed width (mm): Width of ten randomly selected seeds per 

tetraploid line were recorded using digital vernier calliper and 

expressed as average seed width.  

Treatments to improve seed germination of tetraploids: 
 In order to enhance the germination, the M1 tetraploid 

U 
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seeds were subjected to five different seed treatments i.e. acid 

scarification, GA3 treatment, humidification, mechanical 

scarification and water soaking. The experiment was laid out in 

completely randomized design for each variety with 6 

treatments, 3 replications and 5 seeds per replication. The 

number of seeds per replication was limited to 5 as the seed 

yield per fruit in tetraploids was low and scarce. The treatment 

details were as follows: 

a. Acid Scarification: Tetraploid seeds were soaked in HCl 

solution (35 per cent) for 3 minutes. Later the seeds were washed 

thoroughly under running water to remove the residue of the acid 

from the seed surface. Later those seeds were kept for 

germination. 

b. GA3 treatment: Tetraploid seeds were subjected to GA3 

treatment by soaking the seeds in GA3 solution (100ppm) for 48 

hrs. Later the seeds were washed thoroughly and kept for 

germination. 

c. Mechanical Scarification: Seeds were subjected to 

mechanical treatment by rubbing the seeds on a rough surface 

and later those seeds were kept for germination. 

d. Humidification: Seeds were subjected to water vapour 

treatment in an enclosed chamber. Humidification helps in 

activation of the enzymes and increases the vigour of the 

seedling.  

e. Water Soaking:  Seeds were kept for soaking in distilled 

water for 48 hrs. Later they were washed and kept for 

germination.  

All the treated seeds were placed on germination papers 

and kept in a germination chamber at 20/30
o
C (day and night) 

and 90 per cent humidity. Germination percentage was recorded 

on 3
rd

 day of sowing. 

III. RESULTS AND DISCUSSION 

Number of seeds per fruit 

Seed yield of tetraploid lines in the early generation was often 

only 50-100 seeds per fruit compared to 200-800 in diploids 

(Jaskani et al., 2005). Even in the current investigation there was 

a significant difference between  tetraploids and diploids in all 

the three varieties and the seed yield in tetraploids was less than 

the diploids (Table 1). Among the tetraploids of three varieties, 

maximum number of seeds were recorded in the variety Sugar 

Baby (131.54), followed by Arka Muthu (94.31) and IIHR-14 

(51.00). Schwanitz et al (1951) suggested that physiological 

factors were also responsible for the meager fruit set and seed 

setting in teraploids.  He observed that as a result of polyploidy,  

the number of ovules per ovary was considerably reduced in 

some plants and this was correlated with low seed set. 

Seed length  

Significant difference was observed between the 

tetraploid and diploid seed length in all the varieties studied 

(Table 2). Tetraploids had a coarse appearance with increased 

seed length. Among the tetraploids of three varieties, maximum 

seed length was observed in the variety Arka Muthu (11.91mm), 

followed by IIHR-14 (9.10mm) and Sugar Baby (7.57mm) and 

diploid seed length of variety  Arka Muthu (6.21mm), IIHR-14 

(6.20mm) and Sugar Baby (5.64mm). Hence, it was concluded 

that there is a consistent significant difference between the 

diploids and tetraploids with respect to seed length among three 

varieties. Hence it can be used as a diagnostic trait for 

tetraploidy. Further,  Kihara and Nishiyama (1951) also observed 

that the seeds of diploids were oblong whereas the tetraploids 

were varied from oblong to round. Diploid seeds were 

completely filled but tetraploids showed cavity at the chalazal 

end of the seed. Similar observations were made in the current 

study (Plate 1).  

Seed width  

 Significant difference was observed between the 

tetraploid and diploid seed width in all the varieties studied 

(Table 3). Tetraploid seeds were wider compared to diploids, and 

among the tetraploids of three varieties, Arka Muthu seeds had 

maximum seed width (6.81mm) followed by IIHR-14 (5.61mm) 

and Sugar Baby (4.58mm). Jaskani et al.(2005)  also reported 

that bigger seed size was related to higher ploidy level in 

watermelon. Hence, it was concluded that there was a consistent 

significant difference between the diploids and tetraploids with 

respect to seed width among three varieties. Hence it can be used 

as a diagnostic trait for tetraploidy. 

Treatments to improve seed germination of tetraploids: 
In order to enhance the germination, the tetraploid seeds 

of the three genetic backgrounds were subjected to five different 

seed treatments i.e; acid scarification, GA3 treatment, 

humidification, mechanical scarification and water soaking for 

48 hrs. Among the various treatments tested, maximum 

germination was recorded in the seeds subjected to water soaking 

for 48 hrs in all the three varieties (Table 4). Highest germination 

was observed in the tetraploids of the variety Arka Muthu 

(93.30per cent) followed by Sugar Baby (73.30per cent). The 

tetraploids of IIHR-14 recorded a lower percentage of seed 

germination (33.30per cent). The percentage of germination was 

found to be higher in control when compared to the acid 

scarification  and  GA3  treatment. This may be due to the higher 

concentration of HCl  (35per cent) which was used for treating 

the seeds. Mechanical treatment in the Cv. Arka Muthu and 

Sugar Baby was found to be on par with the control and the 

germination percentage was less when compared to the priming 

treatment. Poor germination of the seeds which are subjected to 

mechanical scarification may be due to the embryo injury which 

was caused at the time of the treatment. 

IV. CONCLUSION 

The investigation conclusively proved that among the 

various treatments tested, maximum germination was recorded in 

the seeds subjected to water soaking for 48 hrs in all the three 

varieties and highest germination was observed in the variety 

Arka Muthu (93.30per cent) followed by Sugar Baby (73.30per 

cent)  and IIHR-14 (33.30 per cent). 
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Table 1: Variation in number of seeds per fruit among tetraploid,  

mixoploid and  diploid lines of watermelon varieties 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

            

 

 

 

 

 

Table 2: Variation in seed length (mm) among polyploid M1 lines 

of  watermelon varieties 

      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                        Table 3:  Variation in seed width (mm) among  

polyploid  M1  lines of   watermelon varieties 

 

 

                      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                         

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Table 4 : Germination percentage of M1 seeds in different seed 

treatments 

 

 

Ploidy Arka Muthu Sugar Baby IIHR-14 

Tetraploid 94.31  131.54  51.00  

Mixoploid 65.80  85.3 3 66.00  

Diploid 315 .00 261.60 156.62  

S.E(m)± 

 
24.90 33.70 18.20 

CD (P=0.05) 74.70 101.20 54.70 

Ploidy Arka Muthu Sugar Baby IIHR-14 

Tetraploids 11.91 7.57 9.10 

Mixoploids 11.60 7.12 9.10 

Diploids 6.21 5.64 6.20 

S.E(m)± 

 
0.5 0.05 0.05 

CD (P=0.05) 1.5 0.17 0.15 

Ploidy Arka Muthu Sugar Baby IIHR-14 

Tetraploids 6.81 4.58 5.61 

Mixoploids 6.48 4.56 5.23 

Diploids 2.52 2.90 2.21 

S.E(m)± 

 
0.33 0.07 0.05 

CD (P=0.01) 1.00 0.23 0.16 
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                              *Figures in parenthesis indicates Arc sin 

transformation values 

 

 

                                              

 
                                                                                                      

                                 Cavity at the Chalazal end 

 

                                        Plate 1 : Empty cavity at the 

chalazal end of tetraploid seed. 
 

Treatment Arka Muthu Sugar Baby IIHR-14 

Acid scarification 33.3(30.2) 20.0(17.9) 0(0.67) 

GA3 60.0(51.1) 40.0(34.4) 6.7(9.3) 

Humidification 60.0(46.9) 46.6(46.9) 6.6(17.9) 

Mechanical scarification 66.6(54.9) 53.3(46.9) 13.3(19.9) 

Water soaking for  48hrs 93.3(80.6) 73.3(59.2) 33.3(30.2) 

Control 66.6(46.9) 53.3(51.1) 20.0(22.1) 

S.E(m)± 

 

9.5 - - 

CD (P=0.05) 28.6 (25.08) - - 
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Abstract- Tukra is one of the major problem in mulberry growing 

areas and it is caused by pink mealy bug Maconellicoccus 

hirsutus which affect both the quality and yield of mulberry leaf. 

In general the tukra- diseased leaves showed high moisture 

content compared to normal healthy leaves. A preliminary 

attempt has been made to know the effect of plant extracts of 

natural pesticide origin on moisture content, loss and retention 

capacity of tukra affected mulberry leaves. The seed kernel and 

leaf extracts of Azadirachta indica, Pongamia pinnata, Madhuca 

longifolia  and only leaf extracts of Lantana camara, Adathoda 

vasica  were directly used as a foliar spray on M-5 mulberry 

variety under field conditions. The results revealed that the tukra 

affected leaves showed high moisture content (75.92%) 

compared to normal healthy leaves (71.32%). The moisture 

content was more in NSKE @ 4% (73.83%) PSKE @ 4% 

(73.80%), MSKE @ 4% (73.30%), and lowest was recorded 

from MSKE @ 2% (71.76%) followed by control (70.66%).  The 

maximum moisture retention capacity in infested leaves of tukra 

was observed in NSKE @ 4% (80.60%) sprayed leaves and 

lowest was recorded from PLE @ 8% (78.46%) compare to 

control (77.80%). The minimum and maximum moisture loss of 

26.06 and 28.20 % was observed in NSKE @ 4% and MSKE @ 

2% respectively over the control (29.23%). There was no 

significant difference among the different treatments with respect 

to moisture content, loss and retention capacity of tukra affected 

mulberry leaves. 

 

Index Terms- Pink Mealy Bug, Mulberry, Tukra, Moisture 

content, Moisture loss, Moisture retention capacity 

 

I. INTRODUCTION 

ulberry is the indispensable food for mulberry silkworm 

and is known for its luxuriant growth. About 300 insect 

and non-insect species of pests are known to inflict the damage 

to mulberry in different parts of the world. Among the pests, 

sucking pests are considered as major pests causing considerable 

damage to mulberry in all the growing stages of crop particularly 

in the apical portion (Reddy and Narayanaswamy, 2003). 

However, the pink mealy bug Maconellicoccus hirsutus Green 

(Pseudococcidae: Homoptera) is considered as an important 

cosmopolitan sucking pest and regular in occurrence. During 

infestation they prefer tender portion of the plant because of 

succulence. It sucks the sap simultaneously releasing toxins 

which results in short internodes, curling, wrinkling and 

crumpling of apical leaves virtually stopping the growth of the 

plant by suppression of stem elongation affecting the yield of 

leaves. Further the affected region swells and turns into deep 

green color. Therefore, the symptoms of mealy bug infestation in 

mulberry collectively called as tukra (Misra, 1919). Besides, 

reduction in leaf area, yellowing of leaves, premature leaf fall 

occurs due to impaired function of the petiole due to mealy bug 

infestation. The tukra affected mulberry plantations recorded 

three to six tonnes of leaf yield/ha/ year (Kumar et al., 1992). 

Palanidurai (1996) reported that substantial reduction in number 

of leaves / plant by 13.6 per cent. Further Satyaprasad et al. 

(2000) reported that, mealy bug incidence caused an estimated  

loss in leaf yield of 4500 Kg/ha/yr amounting to 34.24 per cent ( 

Manjunath et al., 2003), thus depriving the farmer from brushing 

about 450 dfls/ha/yr, leading to decline in cocoon production by 

150 Kg/ha/yr (10-15 per cent). Some studies revealed  that the 

tukra affected mulberry leaves shows the highest moisture 

content when compared to healthy leaves.  Generally insecticides 

are not advisable for mulberry ecosystem, because of the residual 

toxicity and also it directly influences the silkworm rearing. 

Recently non-chemical avenues like botanicals acted as an 

efficient alternative for the pesticides in mulberry garden 

(Sathyaseelan and Bhaskaran, 2010).  The use of plant extracts 

and plant products is gaining attention due to proven specificity, 

biodegradability, low toxicity to non target organisms and low 

residual toxicity in the ecosystem (Fowcett and Spenser, 1970). 

These are found effective when they are applied in known 

concentrations and optimum time of application. A number of 

commonly available plants that are known to have insecticidal 

and antifungal properties have been tried in mulberry also to 

develop ecofriendly management strategies for pests and diseases 

(Tomy Philip et al., 2009). A preliminary attempt has been made 

to know the effect of plant extracts of natural pesticide origin on 

moisture content, loss and retention capacity of tukra affected 

mulberry leaves. 

 

II. MATERIALS  AND METHODS 

       This experiment was laid out during post rainy season of 

2011-2012 in Randomized Block Design with three replications. 

Well established M5 variety mulberry garden were selected  at 

UAS, GKVK, Bangalore. All the agronomic practices were 

followed as per the package of practices for higher yields except 

the plant protection schedule. 

 

Culturing of pink mealy bug 

       The pure culture was released on well matured pumpkin 

which was cleaned using water and treated with 0.1% Bavistin 

50 WP. The wounds present on pumpkins were plugged using 

wax. The culture was maintained through out the research period 

without contamination. Chacko et al. (1978) and Singh (1978). 

M 
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Inoculation studies were carried out on unaffected plants by 

transferring 25 crawlers to the growing tips with an interval of 30 

days. The symptom developed due to mealy bug was assessed by 

colonisation and infestation by the coccids after 15 days of 

release in the infested (Sriharan et al., 1979). Total of four sprays 

were given with an interval of 7 days. 

 

                   
 

 

 

 

Preparation of plant extracts and spraying    
       Plant extract was prepared by homogenizing 10 g of plant 

material (leaf) in 100 ml of distilled water using pestle and 

mortar. The homogenate was filtered through three layered 

muslin cloth. The resulting clear solution is used as foliar spray 

(8% and 10 %) on M5 mulberry plants  with an interval of 7 days. 

Further the seed kernel extracts @ 2 and 4% (4 g of seed kernel 

powder in 100 ml of distilled water) along with one per cent soap 

solution also sprayed on each plant. The leaf  and seed kernel 

extracts were sprayed (using hand sprayer) for 28 days on 

mulberry sapling as drenching spray of extracts both on ventral 

and dorsal surface of leaves. The control batch (sprayed with 

water) was also maintained within the net. All the mulberry 

plants were treated (5 ml) with botanical at a time. Care was 

taken to wash the hand sprayer with water thoroughly well before 

using another botanical to avoid contamination. 

 

 

Table:1 Treatments Details 

 

Tr. No Treatments 

T1: NSKE @ 4% Neem (Azadirachta indica) seed kernel extract @4% + Soap powder @1% 

T2: NSKE @ 2% Neem (Azadirachta indica) seed kernel extract @2% + Soap powder @1% 

T3: NLE @ 10% Neem (Azadirachta indica) leaf extract @ 10% 

T4: NLE @ 8% Neem (Azadirachta indica) leaf extract @8% 

T5: PSKE @ 4% Honge (Pongamia pinnata) seed kernel extract @ 4% + Soap powder @1% 

T6: PSKE @ 2% Honge (Pongamia pinnata) seed kernel extract @2%+ Soap powder @1% 

T7: PLE @ 10% Honge (Pongamia pinnata) leaf extract @ 10% 

T8: PLE @ 8% Honge (Pongamia pinnata) leaf extract@ 8% 

T9: MSKE @ 4% Mahua (Madhuca longifolia) seed kernal extract @4% + Soap powder @1% 

T10: MSKE @ 2% Mahua (Madhuca longifolia) seed kernal extract@2% + Soap powder @1% 

T11: MLE @ 10% Mahua (Madhuca longifolia) leaf extract @10% 

T12: MLE @ 8% Mahua (Madhuca longifolia) leaf extract@8% 

T13: LLE @ 10% Lantana (Lantana camara) leaf extract@ 10% 

T14: LLE @ 8% Lantana (Lantana camara) leaf extract @8% 

T15: ALE @ 10% Adusoge (Adathoda vasica) leaf extract @10% 

T16: ALE @ 8% Adusoge (Adathoda vasica) leaf extract @ 8% 

T17 Control 

 

Observations: 

Moisture content  
       Fresh, healthy and infested leaves (10 from each replication) 

before and after spray of plant extracts were collected and 

weighed immediately for fresh weight determination (mf) and 

then the leaves were dried at 80
0
c in an oven until a constant dry 

weight was obtained. The moisture content (mc) was calculated 

using the formula (Turner, 1981). 

 

Moisture content (%) = 
Fresh wt. – Dry wt. 

Fresh wt. 

× 100 

Infested pumpkin Crawlers 
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Moisture Loss  
Moisture loss (%) = 100 - Moisture content 

Moisture retention capacity    
       To determine moisture retention capacity, fresh leaves were 

weighed (WI) and incubated at 27
0
c ± 1

0
c with a relative 

humidity of 45-50% for 12 hours in a BOD incubator and 

weighed (WF) again. Further, leaves were dried in an oven and 

weighed. 

 

Moisture Retention Capacity (MRC) 

 

MRC (%) = 
Moisture content after 12 hr of incubation 

Moisture content 

× 100 

 

III. RESULTS AND DISCUSSION 

       A small study was conducted on moisture content of tukra 

and healthy leaves of mulberry. The results revealed that the 

tukra affected leaves showed high moisture content (75.92%) 

compared to normal healthy leaves (71.32%).   Further, an 

attempt were made to know the influence of botanicals on 

moisture content of  tukra affected mulberry leaves. 

 

Moisture content: 

       The moisture content was more in NSKE @ 4% (73.83%) 

PSKE @ 4% (73.80%), MSKE @ 4% (73.30%), and lowest was 

recorded from MSKE @ 2% (71.76%) followed by control 

(70.66%).  The order of treatments which contain more moisture 

content was NSKE @ 4% > PSKE @ 4% > MSKE @ 4% > LLE 

@ 8% >PLE @ 8% > NLE @ 10% > NLE @ 8% > NSKE @ 

2% > LLE @ 10% > PSKE @ 2% > PLE @ 10% > MLE @ 10% 

> ALE @ 10% > ALE @ 8% > MLE @ 8% > MSKE @ 2% > 

control. There was no significant difference among the different 

treatments with respect to moisture content of tukra affected 

mulberry leaves. 

 

Moisture loss and moisture retention (%) in mulberry leaves 

       The morpho physiological parameters of mulberry leaves 

showed variation in the infested leaves of mealy bug 

Maconellicoccus hirsutus after different days of observations.  

The observation made on 7, 14, 21 and 28 days showed variation 

in the moisture loss as well as moisture retention capacity in the 

infested mulberry leaves. However on the 14 days of observation 

significantly more moisture loss (29.73 and 29.23%) was noticed 

in the leaves sprayed with MLE @ 8% the same observation 

noticed on 21
st
 day in PLE @ 10% sprayed leaves. The other 

seed kernel extracts viz., NSKE @ 4% (26.97%), NSKE @ 2% 

(27.72%), PSKE @ 4% (26.56%), PSKE @ 2% (27.82%), 

MSKE @ 4% (27.51%) and MSKE @ 2% (28.96%) also 

registered significant difference the same trend seen even in 21
st
 

day of observation NSKE @ 4% (26.36%), NSKE @ 2% 

(27.38%), PSKE @ 4% (27.00%), PSKE @ 2% (27.90%), 

MSKE @ 4% (26.71%) and MSKE @ 2% (28.41%). The 

observations noticed on 7
th

 day and 28
th

 day did not yield any 

significant results but the same effect was noticed in moisture 

loss of mulberry leaves sprayed with seed kernel and leaf 

extracts. 

 

Moisture retention (%) 

       The maximum moisture retention capacity in infested leaves 

of tukra was observed in NSKE @ 4% (80.60%) sprayed leaves 

and lowest was recorded from PLE @ 8% (78.46%) compare to 

control (77.80%). The order of treatments which contain more 

moisture retention capacity was NSKE @ 4% > NSKE @ 2% > 

NLE @ 10% > PSKE @ 2% > PSKE @ 4% > ALE @ 8% > 

ALE @ 10% > MSKE @ 4% > PLE @ 10% > MLE @ 8% > 

NLE @ 8% > MSKE @ 2% > LLE @ 8% > MLE @ 10% > LLE 

@ 10% > PLE @ 8% > control. There was no significant 

difference among the different treatments with respect to 

moisture retention capacity of tukra affected mulberry leaves.  

       These results  were  agreement with Babu et al. (1994) 

showed that tukra affected leaves have more moisture content 

(73.50%) when compared to healthy leaves(68.90%) and stated 

that in general the tukra affected leaves showed high moisture 

content compared to normal healthy leaves. Further Shree et al. 

(1989) also reported that tukra affected leaves showed higher 

moisture content (74.50%) compared to healthy mulberry leaves 

(70.30%) in Kanva-2 mulberry variety. The same trend was also 

followed in Kajili variety where tukra affected has 38.00 per cent 

moisture content and 37.60 per cent was recorded from healthy 

leaves. However, the moisture content was almost identical in the 

Kajli variety whereas in Kanva-2 there was an increase in the 

tukra affected leaves compared to healthy ones. 

       Bose et al. (1992) reported that the tukra affected mulberry 

leaves showed higher moisture content when compare to healthy. 

After conducting tests on six mulberry varieties viz., Local (74.15 

and 70.10%), K2 (73.40 and 72.14%), S30 (72.53 and 72.43%), 

S36 (73.92 and 72.28%), S41 (73.08 and 71.37%) and S54 

(75.49 and 73.71 %). The similar observations were recorded on 

M5 mulberry variety in the present investigation. Babu et al. 

(1994) observed significant variation among biochemical 

constituents of both tukra diseased and healthy leaves. 

Significant variation in moisture content was found in tukra 

affected leaves of all test varieties viz., M5 (60 %), I-Chinose (70 

%), Gosoerami (75%), Kosen (55%), BC2-59 (68%), TR4 (69%) 

except S13 (68%). 
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Table:2 Influence of plant extracts on moisture content (%) in mulberry leaves with mealy bug infestation 

 

Treatments 
Days After Spray  (DAS) 

7 DAS 14 DAS 21 DAS 28 DAS 

NSKE @4% 72.86 73.02 73.63 73.87 

NSKE @2% 72.33 72.28 72.62 72.89 

NLE @10% 72.35 72.98 72.54 73.15 

NLE @ 8% 72.52 72.85 72.2 72.96 

PSKE @4% 72.04 73.44 73.00 73.81 

PSKE @2% 70.81 72.18 72.10 72.64 

PLE @ 10% 69.88 71.08 70.77 72.63 

PLE @ 8% 71.26 72.63 72.76 73.22 

MSKE @4% 70.83 72.49 73.28 73.34 

MSKE @2% 70.14 71.03 71.59 71.77 

MLE @ 10% 70.27 71.27 71.22 72.36 

MLE @ 8% 70.16 70.26 71.10 71.95 

LLE @ 10% 70.67 70.82 70.99 72.71 

LLE @ 8% 72.20 71.47 72.25 73.29 

ALE @ 10% 71.99 71.76 71.92 72.40 

ALE @ 8% 69.96 71.77 72.04 72.22 

Control 70.33 70.51 70.86 70.69 

F- test * * NS NS 

S.Em± 0.52 0.48 0.45 0.50 

CD at 5% 1.51 1.40 - - 

* Significant at 5%,   NS- Non significant 

  

Table:3 Influence of plant extracts on moisture loss (%) from mulberry leaves with mealy bug  infestation 

 

Treatments 
Days After Spray  (DAS) 

7 DAS 14 DAS 21 DAS 28 DAS 

NSKE @4% 27.14 26.97 26.36 26.12 

NSKE @2% 27.67 27.72 27.38 27.10 

NLE @10% 27.64 27.02 27.46 26.85 

NLE @ 8% 27.48 27.15 27.80 27.04 

PSKE @4% 27.95 26.56 27.00 26.18 

PSKE @2% 29.19 27.82 27.90 27.35 

PLE @ 10% 30.11 28.92 29.23 27.37 

PLE @ 8% 28.73 27.37 27.24 26.77 

MSKE@4% 29.16 27.51 26.71 26.66 

MSKE @2% 29.86 28.96 28.41 28.22 

MLE @ 10% 29.73 28.73 28.77 27.64 

MLE @ 8% 29.83 29.73 28.90 28.05 

LLE @ 10% 29.33 29.17 29.01 27.29 

LLE @ 8% 27.79 28.52 27.75 26.70 

ALE @ 10% 28.00 28.23 28.08 27.59 

ALE @ 8% 30.03 28.22 27.95 27.78 

Control 29.67 29.49 29.13 29.30 

F- test NS * * NS 

S.Em± 0.55 0.49 0.45 0.50 

CD at 5% - 1.41 1.31 - 

* Significant at 5%,     NS- Non significant 

 

 

Table:4 Influence of plant extracts on moisture retention capacity (%) in mulberry leaves with mealy bug infestation 

 

Treatments 
Days After Spray  (DAS) 

7 DAS 14 DAS 21 DAS 28 DAS 
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NSKE @4% 79.28 79.40 80.46 80.64 

NSKE @2% 79.12 79.91 79.74 79.96 

NLE @10% 78.02 78.69 79.32 79.66 

NLE @ 8% 77.25 77.24 78.50 78.98 

PSKE @4% 77.25 77.37 78.54 79.44 

PSKE @2% 77.94 78.98 79.00 79.54 

PLE @ 10% 76.80 77.13 78.66 79.14 

PLE @ 8% 77.26 77.61 78.25 78.50 

MSKE@4% 78.62 78.81 79.09 79.23 

MSKE @2% 77.09 78.01 78.72 78.95 

MLE @ 10% 77.15 77.49 78.22 78.60 

MLE @ 8% 77.31 78.35 78.20 79.16 

LLE @ 10% 77.26 77.01 78.39 78.52 

LLE @ 8% 77.33 77.11 78.86 78.86 

ALE @ 10% 78.58 79.80 78.97 79.37 

ALE @ 8% 77.43 77.93 78.78 79.42 

Control 77.17 77.71 78.31 77.85 

F- test NS NS NS NS 

S.Em± 0.68 0.52 0.43 0.40 

CD at 5% - - - - 

NS- Non significant 

 

Based on the study the reasons for increased moisture 

content in tukra affected mulberry leaves may be due to 

following reasons: 

1. The tender part of affected mulberry plant exhibit 

curling, wrinkling and crumpling of the leaves 

virtually stopping the growth of plant by the 

suppression of elongation of stem. 

2. The growing region became thick and dark 

coloured due to the presence of abundant 

chloroplasts in the entire mesophyll of the tukra 

infested leaves imparted their characteristic dark 

green colour.  

3. Due to curling, wrinkling and crumpling of affected 

leaves the area exposed to the sunlight was less 

when compared to the healthy leaves so there is a 

minimum water loss due to the transpiration. It is 

the one of the reason that moisture content is more 

in tukra affected leaves compare to healthy leaves. 

4. A heavy, black, sooty mould may develop on 

infested leaves and stems as a result of which heavy 

honeydew secretions of the mealy bug. The sooty 

mould may cover the leaf surface which donot 

allow the transpiration and minimises the water 

loss.  

5. In tukra affected leaves the mesophyll cells were 

compactly packed with very little intercellular 

spaces, which can hinder the normal photosynthetic 

function of the leaves so it permit little gas 

exchange when compare to healthy leaves where 

intercellular spaces in mesophyll, facilitate rapid 

gas exchange and not affect the normal 

photosynthetic activity. 

6. The formation of abundant grandular and non 

grandular trichomes on the newly formed leaves of 

infected plants seemed to be a natural defense 

reaction of the plant which covers the entire leaf 

surface and minimise the exposure to sunlight 

which leads to minimum water loss from tukra 

affected leaves. The trichome density is more in 

tukra infected leaves when compare to normal 

healthy leaves. 

 

       The tukra affected mulberry leaves recorded high moisture 

content compared to healthy leaves. After botanical spray, the 

affected leaves did not show any alteration with respect to 

moisture content, moisture loss and moisture retention capacity 

in M5 mulberry leaves. There is no significant difference among 

the botanicals with respect to above morphological  parameters 

in the affected mulberry leaves. 
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    Abstract- Clinical manifestations of lymphatic filariasis 

depend on the area of lymphatic involvement and the duration of 

infection. An eight year old child presented with right cervical 

lymph node. Fine needle aspiration cytology (FNAC) with 22 

Gauge needle from  the lymph node  revealed multiple coiled 

larvae of Wuchereria bancrofti in a background of reactive 

lymphoid cells with eosinophils. Diagnosis of right cervical  

Bancroftian lymphadenopathy was  made. The case was followed 

by excisional biopsy of the lymph node and hence was confirmed 

histopathologically. We report this case because cervical 

lymphadenopathy is a rare presentation of filariasis in children. 

 

 

    Index Terms- Cervical lymphadenopathy, child, filariasis, fine 

needle aspiration cytology. 

 

 

I. INTRODUCTION 

Filariasis is a tropical disease transmitted by the Culex 

mosquitoes. The diagnosis of it is conventionally made by 

demonstrating microfilariae in the peripheral blood smear. 

However microfilariae and adult filarial worm have been 

incidentally detected in fine needle aspirates of various lesions in 

clinically unsuspected cases. Lymphatic filariasis is a major 

health problem in India especially in its southern states. A 

majority of the infected individuals in endemic areas are 

asymptomatic.  Adult worms in the lymphatics cause progressive 

lymphatic vascular dilatation and dysfunction. Patients usually 

presents as lower limb lymphedema, hydrocele, chyluria  

or inguinal lymphadenopathy.
[1]

 Cervical  lymphadenopathy  is 

an extremely uncommon presentation of filariasis even in 

endemic communities. We thus present a case of filarial 

lymphadenopathy of the cervical region which was further 

followed by exicisional biopsy.   

 

II. CASE REPORT 

An 8 year old male child presented to Surgical OPD for a 

painless enlarged lymph node in right side posterior cervical 

region since 6 months. He had no history of fever, cough, weight 

loss, swelling of the left upper extremity or any lumps elsewhere 

in the body . On clinical examination  there was  a 2 x 2 cm in 

size firm, painless, mobile and non-tender swelling. No other 

lymph node groups were  enlarged. External genitalia was  

normal. General examination revealed no other abnormalities. A 

clinical diagnosis of reactive lymphadenitis was made.  

His  chest x-ray was unremarkable. His total leucocyte count was 

normal with 6% eosinophils. Routine and microscopic 

examination of the urine was within normal limits. A scrotal 

ultrasound scan was not done as the external genitalia were 

normal.  

FNAC from the lymph node was performed and smears were wet 

fixed in 95% ethanol and stained with haematoxylin –eosin (H-

E) stain. Microscopic examination revealed multiple coiled 

larvae of Wuchereria bancrofti ( fig 1)  in a background of 

reactive lymphoid  cells with eosinophils. The case was 

confirmed histologically  after its excisional biopsy. Histology 

showed few histiocytic granulomas with presence of eosinophils  

with larvae of W. bancrofti  present in the centre of the 

granulomas ( fig 2). 

     

III. DISCUSSION 

Lymphatic filariasis is a major health problem in India with most 

infections caused by Wuchereria bancrofti. The presence of adult 

worms in the infected individuals is confirmed by detecting 

microfilariae or filarial antigens in the patient's blood.
[2]

 The 

diagnosis of a filarial infection can also been made by detecting 

microfilariae on microscopic examination of fine needle aspirates 

from lymph nodes.
[3,4]

 FNAC from breast mass, thyroid mass, 

hydrocoele fluid, pericardial fluid, pleural fluid, ascitic fluid, and 

cytology of cervicovaginal smears, bronchial aspirates, urine, 

nipple secretion, bone marrow and joint fluid aspirates have also 

been reported to yield microfilariae.
[5,6] 

In these patients the 

peripheral smears rarely revealed microfilaremia or 

eosinophilia.
[5,6] 

 Kapila and Verma documented gravid adult female worms of 

Wuchereria bancrofti in two inguinal lymph nodes aspirates.
[7]

 

Arora et al demonstrated the adult worm of Brugia malayi in an 

epitrochlear lymphnode aspirate.
[8]

 Trupti et al reported 

microfilaria in cervical lymphadenopathy in a patient with 

metastasis of squamous cell carcinoma of esophagus
[9]

 .Filariasis 

can be detected in a clinically unsuspected case, especially in an 

endemic zone. The spectrum of host response may vary from no 

reaction to a marked inflammatory or granulomatous response. 

The entire spectrum of changes should be kept in mind while 

practicing cytopathology in filaria prone endemic area. In such 

situations, a high index of suspicion and careful screening of 

cytology smears are keys to a correct diagnosis.  

In conclusion, although scrotal lymphatics and inguinal lymph 

nodes  are the preferred location for adult W. bancrofti, cervical 

lymph nodes  may also be affected. These cases can be 

misdiagnosed as reactive hyperplasia and can be left untreated 

which can lead to progression of disease. 
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FIGURE 1: Cytosmears of lymph node showing coiled larva of 

W.bancrofti in the midst of reactive lymphoid infiltrate and 

eosinophils (H& E Stain, 400x) 

 

 

 
 

 

 

FIGURE 2: Tissue section showing larva surrounded by 

granulomatous reaction (H& E Stain, 100x)  
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Abstract- Purpose: To determine the clinical relevance of 

determining the semen pH during semen analysis as per WHO 

(World Health Organisation) standard criteria among the infertile 

couple attending a tertiary ART (Assisted Reproductive 

Technology) Centre in South India. 

         Methods:  Regular Semen analysis as per WHO standards 

(2010) 

         Results:  The Semen pH value showed no major correlation 

with other Semen parameters and also varied greatly from the 

given WHO standard.  

         Conclusion: The semen pH determined during semen 

analysis is found to have not much relevance for clinical practice. 

The clinical relevance of semen pH for Azoospermia patient 

needs to be revised. 

 

Index Terms- Semen pH, WHO standard Criteria, South Indian 

Population, other Semen Parameters. 

 

I. INTRODUCTION 

nfertility affects up to 15% of reproductive-aged couples 

worldwide. Statistics show that about one third of infertility 

problems are related to women, one third to men, and one third 

are a mixture of both male and female related infertility issues 

[1].  

        Male infertility refers to the inability of a male to achieve a 

pregnancy in a fertile female [2]. Data available over the past 

twenty years reveal that in approximately 30% of cases 

pathology is found in the man alone, and in another 20% both the 

man and woman are abnormal [3]. Therefore, the male factor is 

at least partly responsible in about 50% of infertile couples [4,5]. 

Male infertility is caused by various reasons like sperm 

abnormalities, Varicocele, immunologic factors causing anti-

sperm antibody formation, ejaculatory duct obstruction, 

hormonal imbalance, Azoospermia Factor micro deletions and 

chromosomal aberrations and environmental factors. The 

cornerstone of the evaluation of an infertile man is a careful 

history and physical examination.  The history may include 

details on specific childhood illnesses, a detailed history of 

exposure to occupational and environmental toxins, cancer 

chemotherapy, the drug history, illicit drugs and excessive 

alcohol consumption and previous surgical procedures. This is 

followed by a blood work for profiling of the hormonal levels. 

Another important predictive indicator of male fertility is Semen 

analysis. From a sample of semen routinely obtained through 

masturbation into a sterilized container, the physician will be 

able to assess factors such Volume of the semen sample, 

Liquefaction time, Semen pH, Viscosity, Sperm count, Sperm 

morphology, Sperm motility, White blood cell count in semen 

and Fructose level as per the respective lab standards that help or 

hinder conception. Various studies show that 30% of men with a 

normal semen analysis actually have abnormal sperm function 

[6]. Conversely, men with poor semen analysis results may go on 

to father children [7]. 

        Semen Analysis is considered to be most accurate while 

using The World Health Organization Laboratory Manual for 

Examination of Human Semen and Semen-Cervical Mucus 

Interactions as the standard criteria. Each factor is briefly 

described in the laboratory manual stating the lower reference 

limit and higher reference limit.  

        Volume of the semen is measured to rule out the possibility 

of inflammation or blockage. Low semen volume is 

characteristic of obstruction of the ejaculatory duct or Congenital 

Bilateral Absence of the Vas Deferens (CBAVD) a condition in 

which the seminal vesicles are also poorly developed. High 

semen volume may indicate inflammation of accessory glands 

[8,9,10,11]. 

        The total number of spermatozoa – “sperm number” and the 

number of spermatozoa per unit volume of semen – “sperm 

concentration” is related to both time to pregnancy and 

pregnancy rates and are predictors to conception [12, 13, 14, 15, 

16]. For normal ejaculates, the sperm number is a measure of the 

capability of the testes to produce spermatozoa and the patency 

of the male tract while sperm concentration is not a specific 

measure of testicular [17, 18, 19, 20, 21]. The sperm 

concentration may be related to fertilization and pregnancy rates 

though [22]. Based on the sperm number and concentration the 

male infertility is classified into Oligozoospermia, Aspermia, 

Hypospermia, Azoospermia, Teratospermia and 

Asthenozoospermia.  

        Sperm motility and sperm morphology helps us to identify 

the potentially fertilizing subpopulation of spermatozoa which 

may result in viable pregnancy. Based on the sperm motility the 

sperms are classified into those with progressive motility, non-

progressive motility and immotile sperms. The sperm 

morphology identifies the structural defects of the sperm and is 

classified into  head defects, mid piece defects , tail defects or 

multiple defects in a sperm. 

        Semen pH is considered an essential parameter during 

analysis because abnormal semen pH may indicate any infections 

or blockage of seminal vesicles. WHO criteria specify the normal 

pH range as 7.2 to 8.0. Deviation from this range may be an 

I 
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indication of inflammation of the male accessory sex organs or 

chronic disease of the prostate gland and seminal vesicles. 

Prostatic secretion is acidic while seminal vesicles fluid is 

alkaline. Acidic ejaculate may be associated with the blockage of 

the seminal vesicles [8,9,10,11]. Alkaline ejaculate is usually 

associated with infections that impair fertilization invitro and 

invivo. In general a pH value outside the range is harmful to 

sperms. 

        In a study conducted by Haugen TB et al. in Norway, it was 

noticed that the pH range of the Norwegian population was well 

above the range given by the WHO criteria. From our semen 

analysis reports, we also observed similar pH range variations, 

which are discussed in brief. From our study we observed that 

semen pH has no major relevance to other semen parameters as it 

had no uniform correlation with all the other semen parameters. 

 

II. MATERIALS AND METHODS 

        All evaluations are done according to WHO laboratory 

manual, 2010 standards. 

        Sample collection: Samples were collected in-house, where 

a separate facility is present for sample collection. A clean 

sterile, non toxic and clearly labeled container was given to the 

patient and the instructions as per WHO standards were given in 

writing. Samples of those patients with 2-7 days of abstinence 

were only considered for evaluation. 

 

Initial Macroscopic Evaluation: 

        Liquefaction and Viscosity: The samples were given a time 

of 15-60 min for liquefaction. If the sample is highly viscous, 

mechanical pipetting was done using a wide bore syringe which 

has a diameter of approximately 1.5mm and if the sample still 

remained viscous it was diluted using sperm wash media. The 

sample was mixed well but gently before using it for analysis. A 

completely liquefied and thoroughly mixed sample is essential to 

obtain accurate observations. 

        Volume and Appearance:  Volume was measured using a 

modified graduated cylinder with a wide mouth. 1.5ml of volume 

sample was regarded as lower reference limit according to WHO 

standard criteria. The colour was noted manually [24]. 

        pH: The pH was measured using pH paper as per WHO 

manual. A drop of the thoroughly mixed sample was spread 

evenly on a strip of the pH paper. The pH strip was compared 

with the calibration strip as soon as the colour of the impregnated 

zone became uniform. 

 

Initial Microscopic Investigations: 

        Sperm Concentration: Concentration of the Sperms was 

counted using Neubauer chamber. The counting was done 

according to the directions indicated in the WHO manual – 5
th

 

edition. 

        Sperm Motility: Motility was observed on a glass slide 

according to the WHO standards. A wet preparation 20µm deep 

was prepared and the slide was examined with a phase contrast 

optics (Magnus) at ×200 or ×400 magnification. 

        Sperm Morphology: A smear of semen was prepared on the 

glass slide and was air dried.  Diff-Quik staining was done 

according to the WHO laboratory manual – 5
th

 edition  and the 

morphology was observed in a ×100 oil immersion bright field 

objective with a ×10 magnification. 

        Agglutination:  Agglutination was also observed from 

smears according to WHO criteria. 

 

III. RESULTS 

        During the study period which ranges from the year 2011 to 

June 2013, we analyzed the semen samples of 150 men who 

attended the infertility clinic.  We found no sample in the normal 

criteria range and each sample had atleast one abnormal 

parameter according to WHO standards. The parameters in 

comparison with the pH values are discussed in detail. 

        The overall study observed that maximum numbers of 

samples were in the pH range 8-9 and some samples were in the 

pH range 7-8. Among the samples obtained from the sub fertile 

population attending our centre in South India, 150 samples were 

included in this study. Out of this 54% samples lie in the pH 

range 8-9, 40% samples in pH range 7-8, 2% lie in the acidic pH 

range and 4% lie in the alkaline pH range. (Fig.1) 

 

Semen pH vs. Motility of sperms  

        From the graph (Fig.2, 3) we may observe that the number 

of samples with more motile sperms are in the pH range 8-9. 

According to WHO standards the given pH range is 7-8 where 

only 83% samples have optimum motility whereas in the pH 

range 8-9 we may observe 94% of the samples with good sperm 

motility. 

 

Semen pH vs. Morphology of the sperms 

        When we observe the graph for morphology (Fig. 4, 5, 6, 7) 

it is obvious and contradictory that almost equal distribution of 

defects in both the pH range. When the head defects in the pH 

range are studied, we find 83% defects in pH range 7-8 but in the 

pH range 8-9 the head defects are 86%. Same is observed with 

other defects also, where, in mid piece defects 83% is observed 

in pH range 7-8 and 88% in pH range 8-9. Tail defects also show 

similar trends with 84% of defects in pH range 7-8 and 89% in 

pH range 8-9. Multiple defects are of the same intensity with 

84% defects in both the pH range 7-8 and 8-9. 

 

Semen pH vs. Volume of the Semen sample 

        Volume of the semen sample has no defined higher 

reference criteria, so by taking 1.5 ml as the lower reference 

value, as per WHO criteria, the following were observed. In  the  

pH range 7-8, 69% of the samples have more than 1.5ml volume 

of semen whereas in the pH range 8-9 64% samples have normal  

semen volume. But in the pH range 7-8, 32% has low semen 

value and 30% samples in pH range 8-9 have low semen value. 

Here we find no major difference in values among both the pH 

range. 

 

Semen pH vs. Viscosity of the Semen sample 

        When the viscosity is compared with the pH we may see 

that the normal sample number is higher in the pH range 8-9 

where only 1.3% samples are highly viscous in this pH range. 

Whereas 5% of samples are highly viscous in the pH range 7-8. 

We found no important correlation of pH with infection which is 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 8, August 2014      357 

ISSN 2250-3153  

www.ijsrp.org 

determined by counting the number of leukocytes and 

agglutination. 

 

IV. DISCUSSION 

        Male infertility caused by impaired semen quality is an 

enormous problem for the infertile couple as well as the 

Andrologist. Semen ejaculate is contributed by seminal vesicles 

and prostrate gland along with a small amount from 

bulbourethral glands and epididymis. The pH of the semen 

reflects a balance between the pH of different accessory gland 

secretions, mainly alkaline seminal vesicles secretion and the 

acidic prostatic secretion [25]. 

        The WHO standard criteria have given a lower reference 

limit of pH 7. In our study conducted on 150 sub fertile men 

attending an infertility centre in south India, we noticed that the 

pH range of maximum number of samples vary from pH 8- pH 9. 

Similar findings were also observed in the Norwegian population 

in a study conducted by Haugen et al. It was also noticed that 

similar Y chromosome haplotype existed between Norwegians 

and Dravidians and North Indians [26,27,28]. 

 

Semen pH vs. Motility of sperms  

        To achieve fertilization in vivo it is essential that the sperms 

are of good quality i.e. more than 40% must be fast progressive 

motile sperms[25]. When the sperms under this study were 

observed against their respective semen pH, it was observed that 

higher numbers of motile sperms were seen in semen samples 

with pH8- pH9. 

 

Semen pH vs. Morphology of the sperms 

        It is essential to screen the morphology of the sperms to 

asses the prognosis of fertility. WHO standard criteria states that, 

the over all percentage of normal morphology for both infertile 

and fertile men is likely to be 0% – 30%, with few samples 

exceeding 25% normal spermatozoa. Sperm morphology 

includes analysis for head defects, tail defects, midpeice defects 

and multiple defects. We found no major correlation of pH with 

sperm morphology. 

 

Semen pH vs. Viscosity of the Semen sample 

        Increased viscosity is the result of prostatic infection and 

seminal vasculitis [25]. It is difficult to accurately analyze highly 

viscous samples. In our study we noticed that as the pH increases 

the number of viscous samples tends to decrease. It was observed 

that the samples were less viscous in the pH range 8-9. 

 

Semen pH vs. Agglutination of the sperms 

        When there is a case of non-specific infection, we may find 

agglutinates and presence of many leukocytes, predominantly 

neutrophils, and it is also associated with poor sperm quality. If 

more leukocytes are found further biochemical assays are 

suggested, but absence of leukocytes do not rule out the 

possibility of infection. In our study we noticed that pH does not 

influence the presence or absence of leukocytes and similarly we 

found no correlation of pH with agglutination in our study. 

 

Semen pH vs. Volume of the Semen sample 

        When pH is compared with the semen analysis parameter- 

volume of the sample, we find no significant correlation. The 

volume of the semen sample is higher in the samples with pH 

range 7-8. When we consider the overall study, other semen 

parameters are not in the standard reference limit as per WHO, in 

the pH range 7-8. Low semen values may be indications of 

ejaculatory duct obstruction or congenital bilateral absence of the 

vas deferens. Whereas high semen volume may be due to active 

exudation from inflammation of accessory glands. In this case 

the higher reference limit is not clearly described. 

 

Semen pH and Azoospermia 

        In the evaluation of patients with Azoospermia, the semen 

volume and pH are important for determining the deferential. 

When the volume of semen is low and has acidic pH, it may 

reflect cases of Congenital Bilateral Absence of the Vas Deferens 

(CBAVD) and Ejaculatory Duct Obstruction (EDO). If the 

semen samples have normal volume and alkaline pH then the 

ejaculatory ducts are patent. In cases where semen has alkaline 

pH and low volume ejaculate, the semen vesicles are present and 

functional but need further clinical diagnosis. 

 

        WHO standard Laboratory manual comments that if pH is 

less than 7 in low volume semen sample and low sperm number, 

there may be ejaculatory duct obstruction or congenital bilateral 

absence of vas deferens, but high pH values may provide little 

clinically useful information. From our observations we infer that 

pH may not play a significant role during semen analysis. We 

emphasize on more studies to evaluate the clinical importance of 

pH during semen analysis. We do not suggest that measuring of 

pH be stopped completely but suggest revising its clinical 

importance since no interventions are based on semen pH. In 

Andrology laboratories where Semen Analysis is routinely done 

for large number of samples, avoiding the pH analysis if it is 

irrelevant may save a lot of time and manpower which can be 

efficiently used in relevant analysis. And also an important 

observation that was found is that the Semen pH value is slightly 

higher than the mentioned WHO standard criteria, among the 

South Indian population we observed. 
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Fig 3: Distribution of samples based on 

their sperm immotility in each pH range        
Fig 4: Distribution of samples based on 

their sperm morphology in each pH range        

Fig 5: Distribution of samples based on 

their volume in each pH range        

Fig 6: Distribution of samples based on 

their viscosity in each pH range        

Fig 1: Distribution of all samples 

according to their pH 

Fig 2: Distribution of samples based on 

their sperm motility in each pH range        
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    Abstract- Wide range of applications and numerous other 

complexities involved in character recognition (CR) makes it a 

continuous and open area of research. Feature selection and 

classification plays major role in achieving higher accuracy for 

character recognition. In the era of digitization its compelling 

need to have CR system for regional script. This paper presents 

analysis of structural features and its classification for consonants 

of Gujarati script. Each character has certain characteristics 

which distinguishes it from other characters. Gujarati consonants 

are analyzed for eight such structural features and on the basis of 

it characters are categorized into twenty groups. Further Paper 

proposes decision table to classify characters based on structural 

features.    
 

    Index Terms- Character Recognition, Handwritten Character 

Recognition, Gujarati character recognition, Structural feature 

analysis 

I. INTRODUCTION 

n the world massive data are available on a paper. For 

preserving this data in electronic format it requires it to be 

digitized by scanner which will save it in an image format. 

Certain operations such as searching and updating is difficult if 

data exist in image format it requires converting image into 

editable form. Converting image into editable form requires 

certain image processing operations such as preprocessing, 

segmentation, feature selection, feature extraction, classification, 

and recognition.  

Character recognition algorithm varies as diversities exist for 

language script and its characteristics such as direction of writing 

(i.e. left to right – English, Hindi, Gujarati), set of alphabets (i.e. 

English: A-Z, a-z), Nature of writing that defines how sentence 

are written (cursive script: English, Devnagari script: line at top 

of character and matras around).  

Many researchers have presented their work in the area of 

character recognition for English and Arabic script. Observation 

based on preliminary literature review indicates some work for 

South Indian script also, whereas very few research work is 

traced for character recognition in Gujarati script, which is an 

official language of Gujarat state, Western part of India. This 

paper focuses on analysis of structural feature and proposes 

analysis as decision table to classify offline Gujarati consonants.  

Paper is organized into different sections as previous work, Set 

of Gujarati consonants, Methodology for proposed work as 

structural feature selection, analysis in form of decision table for 

classification of Gujarati consonants.  

II. PREVIOUS WORK 

    Process of extracting unique information from binary image is 

called feature extraction in an area of character recognition. 

Feature extraction is an important step [1] [2] where it requires 

extracting features which helps system in deciding the character. 

[1] For optical character recognition methods which are used for 

feature extraction can be broadly classified into Global 

transformation and series expansion, Statistical feature, 

Geometrical and topological features. Geometrical and 

topological feature extraction is one of the popular method 

among researcher [2]. Character is analyzed for its constitution 

which includes some simple geometrical shape that includes 

horizontal, vertical and slanted line to complex curve i.e. C-

curve, D-curve, U-curve and certain other characteristics like 

close region, end point, cross point etc. 
 

Global and local properties of character identified by structural 

feature examination is a key to identify characters having 

distortions and style variations. Global and local properties like 

topology and geometry shapes in character. Suen et. al. have 

proposed many features in their work.  [3]. 

 

Heutte et al. [4] has identified some structural features which 

include number of vertical and horizontal lines, intersections 

between the character and straight lines, holes position, end 

points, presence of loops number of intersections and junctions, 

number of loops. 

 

For recognizing handwritten numeral several structural features 

extracted by Lee et. al [5]. Feature includes number of central, 

left and right cavities, location of each central cavity, crossing, 

and number of crossing with principal and secondary axes, pixel 

distribution. 

 

In work presented by Amin et. al. [6] to recognize Arabic text, 

some structural features extracted are number of sub words, 

number and position of complimentary characters, number of 

loops in each peak, width and height of each pick. 

 

Based on structural feature [7] letters are determined. Structural 

feature selected for extraction are loop, line etc. Further post-

processing is carried out by comparing output with dictionary 

word to aid accuracy. 

 

To recognize printed text of any size and font Kahan et.al.[8] 

have proposed set of structural feature i.e. number of holes, 

I 
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position and location of holes, crossing, concavities, end points 

and bounding box. 

 

In an effort to recognize multi-font printed characters Rocha et. 

al.[9] have extracted convex arcs, singular points and their 

relationship as structural features. 

 

Global features such as handwriting size, spacing between words, 

spacing between lines, arrangement of words, margin patterns, 

baseline patterns, line quality is identified for recognition of 

handwritten text. [10]. 

III. CHARACTERISTICS OF GUJARATI SCRIPT  

    Gujarati is an official language of western part of India. It has 

34 consonants which are also known as ‘Vyanjans’ figure (1) and 

13 vowels figure (2) called ‘Swar’ as below.  This paper studies a 

feature for Gujarati consonants. 

 

 
Figure 6 : Gujarati Consonants 

 

 
Figure 7 Gujarati Vowels 

IV. ANALYSIS OF STRUCTURAL FEATURE AND 

CATEGORIZATION 

    To extract structural feature it requires carefully analyzing 

shape of a shape and studying characteristics of shape.  For 

proposed approach for classification following features are 

analyzed for Gujarati handwritten characters.  

 

Structural features have many advantages such as font 

independent, size independent, works well even with shape 

distortion. Eight Structural features are selected as a base for 

categorizing consonants into twenty groups. F1, F2,…..F22 

represents this groups. 

A. Connected and Disconnected Components 

Connected component indicates that structures that makes up 

the character is not broken i.e. all the lines and contours are 

connected. 

  

In contradiction to that disconnected component indicates that 

character is broken into number of substructure and that group 

of these substructure makes a character. There can be one, two 

or three sub structures in other words disconnected 

components. Based on this structural feature three groups are 

categorized as shown in figure(3). 

 

 
Figure 8 : Set of characters having connected and disconnected 

component components 

B. Vertical Line 

Character contains vertical line. Figure (4) represents two groups 

which are divided based on whether vertical line is a separate or 

connected. 

 

 
Figure 9 : Set of characters having connected and separate 

vertical line 

C. Horizontal Line 

Character comprise of horizontal line. Figure (5) represents one 

group of such characters. 

 

 
Figure 10 Set of characters having horizontal line 

D. Diagonal Line 

Diagonal line available in character where based on slope 

characters having diagonal line is divided into two categories i.e. 

character containing positive slope and negative slope or in 

another words right slant and left slant (figure 6). 

 

 
Figure 11 Set of characters having positive and negative slope 

line 

E. Close Region (Loop) 

Loop designates any close region in character based on number 

of close region in character it is further categorized into two 

groups (figure 7). 
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Figure 12 Set of characters having close loop 

F. End Point 

End point defines beginning and ending mark of that character. 

End points of every subcomponents of character having 

disconnected components are taken into account for 

categorization. Figure (8) represents six categories based on 

variation in end points. 

 

 
Figure 13 Set of characters based on variation in end points 

G. Cross Point 

Cross point designates junction point or intermediate point where 

structure coincides. Figure (9) represents three groups 

categorized according to number of cross point found in 

characters. 

 
Figure 14 Set of characters based on variation in cross (junction) 

points 

H. C-curve, D-curve, U-curve 

C – Curve designates the shape having curvature of English 

alphabet capital ‘C’. Similarly ‘D’ and ‘U’ curve designates 

curve exist in English character capital ‘D’ and ‘U’ respectively. 

Some of the Gujarati characters contains ‘C’ and ‘D’ curve both 

so that categorization can be done into three groups as shown in  

figure (10). 

 

 
Figure 15 Set of characters having C-curve, D-curve and U-curve 

V. CLASSIFICATION OF GUJARATI CONSONANTS 

Table 1 represents set of features and categorization of groups 

used to classify Gujarati consonants as presented in Figure 11(a) 

and (b) based on Table 1. 

 

Connected / Disconnected component 

F1 Connected components 

F2 Two Disconnected components 

F3 Three Disconnected components 

Vertical Line 

F4 Connected vertical line 

F5 Disconnected vertical line 

Horizontal Line 

F6 Horizontal Line 

Slope Line 

F7 Negative slope line (left slanted) 

F8 Positive slope line (right slanted) 

Close loop 

F9 One close loop 

F10 Two close loop 

End point 

F11 One end point 

F12 Two end point 

F13 Three end point 

F14 Four end point 

F15 Five end point 

F16 Seven end point 

Cross point 

F17 One cross point 

F18 Two cross point 

F19 Three cross point 

Type of curve 

F20 C – curve 

F21 D – curve 

F22 U - curve 

 

Table 3 Categorization based on feature sets 

Figure 11(a) and (b) represents classification of Gujarati 

characters in form of table. In this table column represents 

Gujarati consonants and rows represents features. Intersection of 

row and column i.e. cell having dot mark indicates presence of 

that feature into that consonant. To obtain an information such as 

feature1 exist in how many consonants and that which 
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consonants are they one has to trace a row. Whereas column 

needs to be traced to infer information about set of features for 

one consonant. In character recognition given an isolated 

consonant as input twenty one features will be examined for this 

image, presence of certain group of features marks a particular 

consonant which distinguishes it from other set of features.  
 
 

 

 

  
 
 

  

 

Figure 16 Classification of Gujarati Consonants (a) from 'ka' to 'dha ' 

 (b) From 'na' to 'gna' based on structural feature s

VI. CONCLUSION 

Structural features are useful in classification and recognition 

of characters irrespective of font or size. So as proposed paper 

used this method for classification of Gujarati consonants. 

Analyzing various structural features from Gujarati consonants 

(a) 

(b) 



International Journal of Scientific and Research Publications, Volume 4, Issue 8, August 2014      364 

ISSN 2250-3153  

www.ijsrp.org 

presented in this paper it can be concluded that each consonant 

has unique structural feature which distinguishes it from other 

consonants. Classification approach presented here in form of 

decision table serves as a base for recognizing handwritten or 

printed Gujarati Consonants. As future work proposed analysis 

will be utilized for classifying and recognizing Gujarati 

characters. 
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Abstract- Let G(V,E) be a connected graph. The sets of vertices 

and edges of G are denoted by V=V (G) and E=E (G) 

respectively. In such a molecular graph, vertices represent atoms 

and edges represent bonds. The number of edges incident on a vi 

is called the degree d(vi) of vertex vi. The sum of degrees of all 

vertices in G is twice the number of edges in G [1]. In molecular 

graph we have many topological indices. In this research, we  

computing Randic index, Molecular topological index 

,Augmented Zagreb index ,Geometric-Arithmetic index ,Atom–

bond connectivity index, Harmonic index ,Sum-connectivity 

index of n-decane ,3,4,4-Trimethyl heptane and 2,4-dimethyl-4-

ethyl hexane. 

 

Index Terms- Randic index, Molecular topological index, 

Augmented Zagreb index, Geometric-arithmetic index, 

Harmonic index, Sum-connectivity index. 

 

I. INTRODUCTION 

et G be a molecular graph .The vertex–set and edge-set of G 

denoted by V(G) and E (G) respectively. The number of 

vertices of G, adjacent to a given vertex v, is the degree of this 

vertex and will be denoted by dv(G) or dv . The concept of degree 

in graph theory is closely related to valence in chemistry 

[2].Chemical graphs are mathematical objects that represent 

chemical compounds. 

         A topological index is a structural descriptor (derived from 

molecular graph ) that represents an efficient way to express in a 

numerical form the molecular size ,shape,cyclicity,and branching 

.The topological indices of molecular graphs are widely used for 

establishing correlations between the structure of a molecular 

compound and its physico-chemical properties or biological 

activity . 

 

Randic index 

         The first degree–based topological index was put forward in 1975 by Milan Randic, in paper, on characterization of molecular 

branching. This index was defined as 

   R      =         R ( G ) =      / ( du* dv)
1/2

                                                                         (1) 

with summation going over all of adjacent vertices of the molecular graph G. This is called Randic index or branching index [2]. 

 

Molecular topological index   Molecular topological index (MTI) is defined as 

MTI     =    MTI (G)    =            I                                                                      (2) 

         Here A is adjacent matrix of graph, D is distance matrix of graph G and V is vector of degrees of vertices in the molecular graph 

[3]. 

 

Augmented Zagreb index 
         Augmented Zagreb index abbreviated as AZI (G). It is defined as  

AZI ( G )    =  u (G) * dv (G)     /   (  du  (G)  +   dv ( G ) - 2) ]  
3
                                       (3) 

 

Geometric-arithmetic index 
         Vukicevic and Furtula (2009) proposed a topological index named geometric–arithmetic index   (GAI) .The GAI is defined as  

GAI      =        ( du + dv )  
½
     /   ( du +  dv   )                                                          (4) 

where du ( or dv ) denote the degree the vertex u ( or v )   [ 4,5 ]. 

 

Atom-bond connectivity index 
         The atom-bond connectivity index of graph G,is defined as  

A B C ( G )      =       du + dv  - 2 )     /    ( du * dv )  ] 
½
                                        (5) 

         where du  ( or dv ) denote the degree the vertex u  ( or v ) has  [ 4,5]. 

 

Harmonic index 
         Harmonic index is defined as [2], 

   H ( G )    =  /   [  du (G)   +   dv (G)   ]                                                                      (6) 

and the sum-connectivity index is defined as 

L 
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Sum-connectivity index 

 SCI (G )    =     /     [  du (G) +  dv (G)  ]  
1 / 2 

                                                                   (7) 

The purpose of this paper is computing the Randic index, Molecular topological index, Augmented Zagreb index , Geometric–

arithmetic index ,Atom-bond connectivity, Harmonic  and Sum-connectivity index of n-decane,3,4,4-trimethyl heptane and 2,4-

dimethyl-4-ethyl hexane, some members of isomers of decane with molecular formula ( C10 H 22 ). 

 

II. RESULTS AND DISCUSSION   

         Graph is a data structure which consists of two things, The Set V: vertices and the set E: edges, i.e. graph G = ( V,E).Such that 

each edge is identified with unique pair of vertices in V. Here e = [u,v],where u,v V, u and v may be called the end points of the edge 

e . The degree is defined as the number of edges with that vertex. The sum of degrees over all vertices = 2ne, where ne is the number of 

edges [6,7].The degree in molecular graph G of 2,3,4-trimethyl propane with its vertex degrees shown in fig.(1). 

   ®1  ®1 

            1 ® ®3 ®3 ®3 ®1 

    ®1 

 

Fig.(1) : The molecular graph of 2,3,4-methyl propane with its vertex degrees . 

 

Randic index or connectivity index 
         A molecular graph is constructed by representing each atom of a molecule by a vertex and bonds between atoms by edges [8].  

         Molecular graphs of n-decane, 3,4,4-trimethyl heptane and 2,4-dimethyl-4-ethyl hexane are given in fig.(2) and referred for 

computing the topological indices. 

 

 ® ® ® ® ® ® ® ® ® ® n-decane 

 1 2 3 4 5 6 7 8 9 10 

                                                                                                                       

        ®9              ®10 

 ®1 ®2 ®3 ®4 ®5 ®6 ®7                      3, 4,4-trimethyl heptane 

   ®8 

           ®9 

        7     ®        ®  8       ®10 

 ®1 ®2 ®3 ®4 ®5 ®6      2,4-dimethyl-4-ethyl hexane.[ Figure no.2  ] 

 

         The Randic index of 3,4,4-trimethyl heptane from equation (1) and fig.(2) are computed as, the first bond (between atoms 1 and 

2) connects vertices of the first and of two degree , the second of  (2) and third (3) degree etc. . 

 

R(G) =   1 /   +    1/     +     1/      +     1/         +      1 /    

 + 1 /      +    1 /       +      1 /     +    1 /         =      4.5439 

 

         The Randic index for n-decane, 3,4,4-trimethyl heptane and 2,4 dimethyl-4-ethyl hexane are given in table (1). 

 

Molecular topological index 
         Molecular topological index (MTI) from equation (2) and fig(2) are computed by constructing distance matrix (D),adjacency 

matrix(A) and vector the (V) valances (degrees) of  vertices of molecular graph . The D, A and V for 3,4,4-trimethyl heptane 

constructed as 
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      Distance matrix (D)      Adjacency matrix (A) 

          1      2      3      4     5     6     7     8     9      10             1     2     3     4     5     6     7     8     9    10 

1       0      1      2      3      4     5     6     3      4      4             0      1     1     0     0     0     0     0     0     0 

2       1      0      1      2      3      4     5     2      3      3             1     0      1     0     0     0     0     0     0     0 

3       2      1      0      1      2    3     4     1       2       2            0     1      0     1     0     0     0     1     0      0 

4       3      2      1      0      1    2     3     2       1       1            0     0     1     0     1      0    0     0      1       1 

5       4      3      2      1       0    1     2    3      2       2             0     0     0      1     0     1      0     0    0     0 

6       5     4        3     2        1    0     1     4     3      3             0     0      0     0     1     0      1     0    0     0 

7       6     5       4      3       2      1    0      5     4     4             0     0      0     0     0     1     0     0    0      0 

8       3     2       1       2       3      4     5    0      3     3            0    0      1      0    0      0     0     0     0     0 

9       4     3       2       1       2      3     4     3     0     2            0     0     0      1     0      0     0      0    0     0 

10     4     3       2       1       2       3     4     3    2    0             0     0     0      1     0     0      0      0     0    0 

 

and V   [    2  2  3   4   2   2   1   1   1   1 ]. 

 

MTI (G)   =    440 

 

         The values of molecular topological index for n-decane 3,4,4-trimethyl heptane and 2,4,dimethyl-4-ethyl hexane, are represented 

in table(1).MTI (G) value of n-decane is more than other two members due to linear chain of carbon atoms .The 3,4,4-trimethyl 

heptane and 2,4-dimethyl -4- ethyl hexane share the same  value 440. 

 

Augmented Zagreb index  
         AZI (G) computed from fig.(2) and equation (3) for 3,4,4-trimethyl heptane as  

 

AZI (G) = ( 1* 2 / 3-2 )
3
  + ( 2 * 3  /  5 – 2 )

3
  + ( 3 * 4 / 7 – 2 )

3
  + ( 4 * 2  / 6 – 2 ) 

3
+ ( 2 * 2 / 4 – 2 )

3
 

 +         (2*1/3-2)
3
+          (3*1/4-2)

3     
+    (4*1/5-1)

3          
+      (4*1/5-1)

3
     =   4019.7 

 

AZI (G) values of other members are given in table (1). 

 

Geometric-arithmetic index 

 

         Geometric-arithmetic index (GAI) is computed from equation (4), referring fig(2) ,for 3,4,4-trimethyl heptane as 

 

GAI =  2  / 3   +  2  / 5   + 2  / 7 + 2  / 6 + 2  / 4 +     2  / 3    +   / 4   +    

2  / 5 +    2   / 5      =  8.8142        ( table 1). 

 

Atom-bond connectivity index    ABCI for 3,4,4-trimethyl heptane ( equation 5,fig.2) 

 

ABCI =  +  +  +  +   +  +  +  +  

         =   5.7716 

 

Harmonic index   H (G) For 3,4,4-trimethyl heptane 

 

= 2/3 + 2/5 +2/7 +2/6 +2/4+ 2/3+2/4+2/5+2/5       =   4.152 

 

         The values of H(G) for other two members , tabulated ( table 1 ). 

 

Sum-connectivity index :For 3,4,4-trimethyl heptane from equation(7),fig(2),SCI(G)    =  

 

+ + + + +  

+ + +         =   4.2824      ( table 1 ). 
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         Table (1): Values of Randic index, Molecular topological index, Augmented Zagreb index, Geometric-arithmetic index, Atom-

bond connectivity index, Harmonic index and Sum-connectivity index for n-decane,3,4,4-trimethyl heptane and 2,4-dimethyl-4-

ethylhexane. 

 

Topological indices n-decane 3,4,4-trimethyl heptane 2,4-dimethyl-4-ethyl 

hexane 

R(G) 4.9161 4.5439 4.5378 

MTI(G) 590 440 440 

AZI (G) 5832 4019.7 3518.3 

GAI(G) 8.8856 8.8142 8.2257 

ABC(G) 6.9497 5.7716 5.9113 

H(G) 4.8332 4.152 4.1333 

SCI(G) 4.6547 4.2824 4.2741 

 

III. CONCLUSION 

         The topological indices are determined for some members 

of isomers of decane .Randic index has higher value for n-decane 

and it decreases with branching in the structure and the same 

case is followed for degree- based topological indices, 

AZI(G),GAI(G),ABC(G),H(G) and SCI(G).Molecular 

topological index for 3,4,4-trimethyl heptane and 2,4-dimethyl-4-

hexane share the same value (440) but in n-decane it is more due 

to linear chain of carbon atoms.  
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Abstract- In recent years, self-compacting concrete (SCC) has 

gained wide use for placement in congested reinforced concrete 

structures with difficult casting conditions. For such applications, 

the fresh concrete must possess high fluidity and good 

cohesiveness. In this present study, the effect of replacing the 

cement, fine aggregate and coarse aggregate by constant 

replacement of silica fume, Manufactured sand (JSW) 

replacement of 0%, 10%, 20%, 30%, 40% and light weight 

aggregate replacement of 10%, 15%, for internal curing 

respectively and their combinations of various proportions on the 

properties of different mixes of M40 grade has been compared 

with normal self compacting concrete by conventional curing 

method. In this study fresh property and hardened properties of 

the different mixes of concrete were determined. From the 

present study the test result showed that for fresh concrete all the 

mixes satisfies the EFNORC standard values. For harden 

concrete both compressive strength and split tensile strength test 

the M9 (30%relpacement FA and15% LWA) M4 (30% 

replacement FA and10% LWA) by internally curried concrete at 

ambient room temperature mixes gave highest values than the 

normal concrete by conventionally curing method. 

 

Index Terms- SCC, Silica Fume, Light Weight Aggregate, and 

manufactured sand (JSW). 

 

I. INTRODUCTION 

elf Compacting Concrete (SCC) was first developed in 1988 

by professor okamura intended to improve the durability 

properties of concrete structures. SCC is defined as concrete that 

is able to flow and consolidate under its own weight. SCC is 

consider to be one of the most successful innovation in industry 

of construction. Self-compacting concrete (SCC) is a highly 

flowable concrete which does not segregate and can spread into 

place, fill the formwork with heavily congested reinforcement 

without any mechanical vibration. In SCC, the aggregates 

contribute 60–70% of the total volume. Proper choice of 

aggregates has significant influence on the fresh and hardened 

properties of concrete. Aggregate characteristics such as shape, 

texture and grading influence workability, finish ability, 

bleeding, pump ability, segregation of fresh concrete and 

strength, stiffness, shrinkage, creep, density, permeability, and 

durability of hardened concrete. The advantages of SCC are: 

Improved quality of concrete and reduction of onsite repairs; 

Faster construction times; Lower overall costs; Facilitation of 

introduction of automation into concrete construction; 

Improvement of health and safety is also achieved through 

elimination of handling of vibrators; Possibilities for utilization 

of “dusts”, which are currently waste products; Easier placing; 

Thinner concrete sections; Greater Freedom in Design. Many 

investigators [1-10] have studied about the manufacture sand. 

Strength characteristics of SCC and use of waste products such 

as silica fume and introduction of fibers in improving strength 

characteristics of SCC have been studied and reported in the 

literature. 

       Self-curing or internal curing is a technique that can be used 

to provide additional moisture in concrete for more effective 

hydration of cement and reduced self-desiccation. There are two 

major methods available for internal curing of concrete. The first 

method uses saturated porous lightweight aggregate (LWA) in 

order to supply an internal source of water, which can replace the 

water consumed by chemical shrinkage during cement hydration. 

The second method uses poly-ethylene glycol (PEG) which 

reduces the evaporation of water from the surface of concrete and 

also helps in water retention. In the present study the first method 

is being adopted. The use of fly ash, blast furnace slag and silica 

fume in SCC reduces the dosage of superplasticizer needed to 

obtain similar slump flow compared to concrete mixes made with 

only Portland cement.  

 

II. OBJECTIVES OF THE STUDY 

       The main objective of this investigation is to determine the 

suitable percentage of manufacture sand (JSW), light weight 

aggregate replacement and influence of different proportioning 

of super plasticizers in SCC that gives the highest value of 

concrete compressive strength. 

 

III. EXPERIMENTAL PROGRAM 

       In this investigation 99-cube, 99-cylinders are tested to 

investigate concrete compressive strength and split tensile 

strength of SCC with the combination of Manufactured sand, 

silica fume and light weight aggregate. All test specimens of 

cube with 150 mm size and cylinders with diameter 150 mm and 

300 mm in length. 

S 
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A. Materials used in this experiment 

1) Cement (C) 

       In this experimental study, Ordinary Portland Cement 

conforming to IS: 8112-1989 was used. The physical and 

mechanical properties of the cement used are shown in Table 1. 

 

Table 1: Properties of cement 

 

Physical properties Results 

Fineness 2% 

Normal consistency 30% 

Vicat initial setting time(minutes) 30 

Vicat final setting time (minutes) 205 

Specific gravity 3.1 

 

2) Light Weight Aggregate (LWA) 

       It is highly porous light weight aggregate. Its density is 

approximately 0.25g/cm
3
. It is typically light colored and 

translucent bubble walls. 

 

3) Silica Fume (SF) 

       Silica fume is a waste by-product of the production of silicon 

and silicon alloys. Silica fume is available in different forms, of 

which the most commonly used now is in a densified form. In 

developed countries it is already available readily blended with 

cement. The details of silica fume used in this experiment are in 

the Table. 

 

Table-2: Details of Silica fume 

 

Code 920-D 

Type Densified (Non-Combustible) 

Main content Amorphous Sio2 

 

4) Aggregates 

       Locally available natural sand with 4.75 mm maximum size 

was used as fine aggregate(FA). Coarse aggregate (CA) of 

maximum 12.5 mm was used.   Table-3 gives the Physical 

properties of  fine  & coarse aggregate. 

 

5) Super Plasticizer (SP) 

       Master glenium-Ace 30(JP) from BASF Bangalore was 

used. 

     

Table-3 Physical properties of fine & coarse aggregate 

 

Property Fine(FA) Coarse(CA) 

Specific gravity 2.5 2.84 

Fineness modulus 3.37 7.1 

Surface texture  Smooth -- 

Particle shape Rounded Angular 

Crushing value -- 17.4 

Impact value    -- 12.5 

 

6) Manufactured sand (JSW) 

       It’s also one type of manufactured fine aggregate sand. 

Manufacture of SCC and conventional concrete is done using 

river sand. JSW slag is a by-product of metal smelting process 

that has been found to be suitable for producing M-sand as well 

as coarse aggregate. It has been used to replace River Sand 

during the manufacture of SCC.  

 

Table-4: properties of manufactured sand 

 

Physical properties Test results 

Specific gravity 2.58 

Fineness modulus 3.37 (zone ) 

 

7) Water 

Ordinary portable water is used. 

B. SCC Mix Design 

 

       Several methods exists for the mix design of scc. We have 

adopted Nan-su method. 

1) Mixing procedure for scc 

     Mixing procedure for scc is described as follows: 

 Binder and aggregates are mixed for one minute. 

 The 1
st
 part (70%) of water was added and mixed for 

two minute. 

 SP and VMA along with 2
nd

 part (30%) of water was 

added and mixed for two minutes. 

 The mix was stopped and discharged for SCC tests. 

 

       Table-5 Mixture proportion for SCC (M1-M10) (kg/m
3
) 

       M1, M2, M3, M4, M5 are constant 10%LWA and 10%, 

20%, 30%, 40% replacement of MS respectively.  

       M6, M7, M8, M9, M10 are constant 15%LWA and 10%, 

20%, 30%, 40% replacement of MS respectively. 

 

Table-5; Mix Proportions 

 

S.N C S F FA MS CA LWA 

NSC 394.28 172.46 821.02 0 638 0 

M1 394.28 172.46 821.02 0 574.2 63.8 

M2 394.28 172.46 738.91 82.1 574.2 63.8 

M3 394.28 172.46 656.81 164.2 574.2 63.8 

M4 394.28 172.46 574.71 246.3 574.2 63.8 

M5 394.28 172.46 492.61 328.4 574.2 63.8 

M6 394.28 172.46 821.02 0 542.3 95.7 

M7 394.28 172.46 738.91 82.1 542.3 95.7 

M8 394.28 172.46 656.81 164.2 542.3 95.7 

M9 394.28 172.46 574.71 246.3 542.3 95.7 

M10 394.28 172.46 492.61 328.4 542.3 95.7 

 

IV. RESULT AND DISCUSSION 

       This chapter consists of test results and discussions on 

workability, compressive strength, split tensile strength Self 

compacting self curing Concrete (SCLC) for different fine 

Aggregate (Natural Sand) and coarse aggregate (LWA) 

replacement levels. The test results are compared with Normal 

Self compacting Concrete (NC). 

 

A) Properties of Fresh state SCC 

       The workability is measured by flow properties as per 

EFNARC. The values of flow properties with constant 
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water/binder ratio for Self compacting self curing concrete for 

different mixes were measured.  

 

B) Properties of hardened SCC 

       The properties of hardened SCC was measured in terms of 

Compressive Strength obtained from Compression test 

confirming to IS 516-1959.Tests were conducted at different 

curing periods of 7, 28 and 56 days. The tensile strength is one of 

the basic and important properties of concrete. Hence, the tensile 

strength of concrete is obtained indirectly by subjecting concrete 

cylinders to the action of compressive force along two opposite 

generators of a concrete cylinder placed with its axis horizontal 

between the compressive platens. Due to the compression 

loading a fairly uniform tensile stress is developed over nearly 

2/3 of the loaded diameter as obtained from the elastic analysis. 

The split tensile test is carried out as per IS: 5816-1970. The 

magnitude of tensile stress was evaluated using the relation σSP = 

2P/ πDL = 0.637P/DL. The results of variation in compressive 

strength and tensile strength with various curing periods are as 

shown in table and figure. 

 

Table-6; compressive strength 

 

SI 

NO 

parameter Compressive Strength N/mm
2 

7 days 28 days 56 days 

1 NC 28.33 47.85 57.4 

2 M1 28.92 48.54 58.37 

3 M2 29.23 49.67 29.11 

4 M3 29.78 50.05 59.74 

5 M4 30.06 53.02 61.84 

6 M5 29.67 50.52 59.97 

7 M6 29.06 48.84 58.41 

8 M7 29.89 49.96 59.38 

9 M8 30.23 51.12 59.74 

10 M9 30.78 53.98 62.58 

11 M10 29.87 50.91 60.02 

 

 
Figure 1: Compressive strength of 10% LWA 

 
Figure 2:  compressive strength 15% LWA 

 

       From the results obtained it can be observed that the 

compressive strength for internally cured at ambient temperature 

by replacing coarse aggregate by LWA as compared to that of 

NC increased strength reasonably. From the results obtained the 

cube compressive strength of the mixes. It can be seen that 

strength increases with constant replacement of silica and 

increasing percentage of JSW sand content 30%. The strength 

M1 to M5 ranges from 52MPa to 62 MPa and M6 to M10 ranges 

from 55 MPa to 63 MPa. 

       From the results obtained compressive strength of M4 

having silica fume compared to NC was increased by 6%, 10%, 

8% at 7-days, 28 days and 56 days respectively for 30% 

replacement of M-sand. 

       From the results obtained compressive strength of M9 

having silica fume compared to NC was increased by 8%, 12%, 

9% at 7-days, 28 days and 56 days respectively for 30% 

replacement of M-sand. 

       In this study an attempt for improving the harden 

characteristics of concrete by internally at ambient room 

temperature curing of concrete by partial replacement of coarse 

aggregate by LWA was studied. From the results obtained it 

shows that the compressive strength of concrete increased 

reasonably for all ages for M1 – M10 mixes. 

       The compressive strength of M9 increases by 2% than M4 at 

28 days and M9 increases by 3% than M4 at 56 days. This study 

shows that the addition of M-sand beyond 30%compare to NC at 

ages reduce compressive strength. 

 

Table 7: split tensile strength 

 

SI 

NO 

parameter Tensile strength N/mm
2 

7 days 28 

days 

56 

days 

1 NC 2.08 3.61 3.74 

2 M1 2.18 3.63 4.17 

3 M2 2.24 3.78 4.2 

4 M3 2.4 3.84 4.38 

5 M4 2.5 3.91 4.58 

6 M5 2.34 3.76 4.29 

7 M6 2.18 3.64 4.18 

8 M7 2.31 3.73 4.35 

9 M8 2.45 3.97 4.46 

10 M9 2.52 4.18 4.69 
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11 M10 2.31 3.92 4.32 

 

 
Figure 3: Split tensile strength 10% LWA 

 

 
Figure 4: Split tensile strength 15% LWA 

 

       The strength M1 to M5 ranges from 4 MPa to 4.58 MPa and 

M6 to M10 ranges from 4.1 MPa to 4.7 MPa. 

       From the results obtained tensile strength of M4 having 

silica fume compared to NC was Increased by 20%, 8%, 11% at 

7-days, 28 days and 56 days respectively for 30% replacement of 

M-sand. 

       From the results obtained split tensile strength of M9 having 

silica fume compared to NC was increased by 20%, 9%, 13% at 

7-days, 28 days and 56 days respectively for 30% replacement of 

M-sand. 

       In this study an attempt for improving the harden 

characteristics of concrete by internally at ambient room 

temperature curing of concrete by partial replacement of coarse 

aggregate by LWA was studied. From the results obtained it 

shows that the split tensile strength of concrete increased 

reasonably for all ages for M1 – M10 mixes. 

       The tensile strength of M9 increases by 2% than M4 at 28 

days and M9 increases by 3% than M4 at 56 days. 

 

V. CONCLUSION 

       1. After designing the parameters of mix proportion of SCC 

mixes containing M-sand and LWA. A SCC with good 

workability and improved time dependent properties has been 

achieved and flow characteristics of SCC mixes for various 

proportions of M-sand and LWA were within prescribed limits as 

per EFNARC standards. 

       2. The result showed that both the flow ability and 

possibility measurement indicated that SCC mixes with 

replacement of material by M-sand and LWA was better as 

compared to that of control mix. 

       3. The compressive strength of SCC mixes containing M-

sand, internally cured by replacement of coarse aggregate by 

LWA at ambient room temperature by replacement of coarse 

aggregate by LWA up to 30% replacement of M sand and later 

significantly decreased the strength as the percentage of M sand 

increased by beyond 30%. 

       4. The mechanical behavior of the SCC (M1-M10) mixes 

was attractive by internally curing compressive strength for M9 

mixes was found to be 8%, 12%, and 9% for 7days 28days and 

58days respectively for 15% replacement of LWA. 

       5. Research result demonstrated that application with SCC 

mixes containing Msand and LWA can be economical due to 

increase in the price of natural sand and scenario has risen which 

offer the final concrete products with interesting characteristics 

by using JSW M-sand a waste product and also can introduce 

innovative solution for specific application of using method. 
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Abstract- Rice–wheat cropping system is very common in India. 

It contributes to over 70% of total food grain production in the 

country with an area of 12 M ha under this cropping system. 

However, it is estimated that under rice and wheat crops 

separately the area is 42.31 and 22.98 M ha respectively. 

Looking to the above facts a study at farmer’s field of Ambedkar 

Nagar district was under taken to evaluate the performance of 

zero-till seed cum ferti-drill along with other system of wheat 

seeding. The zero-tillage technique may be adopted successfully 

for seeding to grow wheat after rice by using zero-till ferti seed-

drill (ZTFDS) developed at GBPUA&T, Pantnagar and now 

manufactured commercial. Although this method of wheat 

seeding using zero-till seed cum ferti drill is becoming very 

popular in Haryana and Punjab states but it is not popular in U. 

P. particularly in central Uttar  Pradesh. The zero-tillage sowing 

was found to be most time saving (88%) and energy efficient 

(79%) as compared to conventional method of sowing. Wheat 

crop can be sown 10-15 days early as compared to conventional 

method of sowing. This will result in timely sowing of wheat 

crop and increase in yield. In zero-till ferti seed-drill (T4) System 

the average cost of irrigation 2592.0 Rs/ha which was 667.5 

Rs/ha lesser in comparison to conventional system and gives 

21% saving. The zero-till ferti-seed drill work satisfactorily and 

gaves no trouble in the field while operating. It was observed that 

zero-till ferti seed-drill system was found an acceptable machine 

by the farmers of district Ambedkar Nagar (U. P.) because the 

zero-till ferti seed-drill system gives highest benefit cost ratio 

(1.76) in comparison to conventional system. 

 

Index Terms- Wheat, economic, tillage, zero-till seed-drill and 

sowing time 

 

I. INTRODUCTION 

ice–wheat cropping system is very common in India. It 

contributes to over 70% of total food grain production in the 

country with an area of 12 M ha under this cropping system. 

However, it is estimated that under rice and wheat crop 

separately, the area is 42.31 and 22.98 M ha respectively. This 

cropping system is also most predominating in Utter Pradesh, 

which occupies 65% of total cultivated area. Further wheat is 

most important crop of Utter Pradesh which alone about 35.5% 

of total area under this crop grown in country and producing 

more than one third of the total wheat. Thus, it is necessary that 

production of rice and wheat must keep pace with the growing 

population of our country. However, the factors such as 

degradation in natural resource shift in cropping pattern and 

energy constraints etc. are causing reduction in the productivity 

of these crops. In irrigated rice-wheat system; rice is mostly 

transplanted in puddle field. This causes delay in sowing which 

result in reduced crop yield to 30-40 kg per ha per day if crop is 

sown after 13
th

 Nov. [2]. Delayed sowing of wheat is also due to 

late harvesting of rice, soil wetness, poor rice residue 

management, multiplicity of tillage operation, and non-

availability of power source and arrival of rain in the month of 

November [1, 5]. Therefore, the late sowing situation of wheat in 

rice-wheat cropping system to be very critical where about 80% 

of the areas under wheat are sown late after harvesting of rice 

resulting into reduces productivity. This loss can be saved 

through early seeding of wheat by no-tillage technique. This 

technique advanced operation by 10-15 days and also reduces the 

cost of production by saving energy [3,4]. The zero-tillage 

technique may be adopted successfully for seeding to grow 

wheat after rice by using zero-till ferti seed-drill (ZTFDS) 

developed at GBPUA&T, Pantnagar and now manufactured 

commercial. Although this method of wheat seeding using zero-

till seed cum ferti drill is becoming very popular in Haryana and 

Punjab states but it not popular in U. P. particularly in central 

Uttar  Pradesh. 

 

II. MATERIALS AND METHODS 

        The description of tools and equipments used and 

methodology adopted for field evaluation and testing of zero-till 

ferti seed-drill in comparison to conventional and reduced tillage 

for rising of wheat crop.  

 

Calibration of seed-drill 

        The seed-drill was calibrated for wheat sowing using the 

metering mechanism. The seed-drill was placed on a level 

R 
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ground and jacked up to facilitate the rotation of ground drive 

wheel freely. Laboratory test was carried out for ten revolution of 

ground drive wheel for different exposure length to determine 

seed rate. The seed rate/ha was determined for each exposure 

length of fluted rollers. The following equation was used to 

determine the seed rate. 

 

           q ×10
5
 (1-S/100) 

W     =      --------------------------------------- 

        π D n d 

Where,  

W   =   Seed rate, kg/ha                                                                                                                                                             

Q    =  Quantity of seed dropped from all furrow openers per 

revolution of ground drive wheel, g 

 N    =  Number of furrow openers 

 d     =  Distance between two successive openers, cm 

 S     =  Slip, (%) 

 D    =  Diameter of ground drive wheel, cm 

 

Determination of test weight 

        The test weight was determined in laboratory by counting 

by 1000 grains of wheat seed and weighting then on electronic 

balance. 

 

Experimental details  

        The performance evaluation of drill was conducted in an 

area of 7.2 acres at seven farmer’s field of district, Ambedkar 

Nagar in the month of November. The zero-till ferti seed-drill 

was evaluated in comparison to different tillage and seeding 

systems for raising wheat crop during the rabi season of over an 

area of 0.4 ha at farmer farm, Ambedkar Nagar. The previous 

crop sown in the testing plot was paddy. The harvesting of paddy 

crop was done manually. The average height of paddy stubbles 

was 5.03 cm and average moisture content and bulk density of 

soil was 17.25% and 1.40 g/cc respectively. The test field was 

divided into twelve equal plots of size 50 m × 6 m. The different 

treatments adopted for the study were as following: 

 

S.N. Plot Tillage and deeding operation 

1. T1 Disc harrowing × 2 + cultivating with planking × 1 + planking × 1 + 

seeding by seed-cum ferti-drill 

2. T2 Disc harrowing × 1 + cultivating with planking × 1 + planking × 1 + 

seeding by seed-cum ferti-drill 

3. T3 Power tiller rota tilling × 1 + Tractor planking × 2 + seeding by tractor drawn seed-cum 

ferti-drill 

4. T4 Zero-till ferti seed-dril 

  Design: R.B.D.                                                                  Plot size- 50m × 6 m    

 

Filed preparation 
        Field preparation under conventional tillage and seeding 

system (T1) was done by harrowing twice using twelve disc 

trailed type off set disc harrow operated by 35 hp tractor 

followed by single cultivating using nine tyne spring loaded 

cultivator with planker operated by 35 hp tractor followed by one 

planking using tractor drawn planker of two meter size. After the 

field preparation, wheat seeding was done by tractor having 11 

row seed cum ferti drill. In reduced tillage system (T2) field 

preparation was done by single harrowing following by single 

cultivating with nine tyne cultivator with planker followed by 

one planking using the tractor drawn planker. After the field 

preparation, wheat seeding was done by tractor drawn 11 row 

seed cum ferti drill. In minimum tillage system (T3) field 

preparation was done by single rota tilling using 8 hp power tiller 

rotavator followed by twice planking using tractor. Wheat 

seeding was done by tractor drawn 11 row seed cum ferti drill. In 

zero-till system (T4) wheat seeding was done by inputs like 

fertilizers, irrigation were used in same quantity as per 

recommended package of practice for wheat crop production. 

 

III. RESULTS AND DISCUSION 

        The test results are given in the Table 2: Data showed that 

maximum deviation from average weight of seed per furrow 

opener was 6.7% where as in case of fertilizer (Urea + DAP 

missed in the ratio of 1:1.64) was 3%. The deviation of average 

value from recommended rate was – 2.42% for seed and -0.26% 

for fertilizer. The results showed that seed and fertilizer 

distribution were within the recommended limit of BIS test code 

IS 6316 for seed cum fertilizer drill. 

 

 

Table 2: Results of laboratory test of 11- row zero-till seed ferti-drill Seed and fertilizer distribution test (Revolution of ground drive 

wheel 10) 

 

S.N. Furrow 

opener 

Seed Fertilizers 

(1:1.64) 

Rate setting, 

kg/ha 

Row 

Spacing, 

cm 

Wt. of  

Dropped/ 

Furrow 

opener, g 

Wt. of fertilizers 

Dropped/ 

Furrow 

Opener, g 
Seed Fertilizers 

1. 1. Wheat Urea +DAP 100 210 18.5 25.0 55.0 

2. 2. Wheat Urea +DAP 100 210 18.5 26.5 57.5 

3. 3. Wheat Urea +DAP 100 210 18.5 26.0 58.0 

4. 4. Wheat Urea +DAP 100 210 18.5 23.0 56.0 
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5. 5. Wheat Urea +DAP 100 210 18.5 28.0 56.0 

6. 6. Wheat Urea +DAP 100 210 18.5 26.0 55.0 

7. 7. Wheat Urea +DAP 100 210 18.5 27.0 56.5 

8. 8. Wheat Urea +DAP 100 210 18.5 27.0 57.0 

9. 9. Wheat Urea +DAP 100 210 18.5 27.5 55.5 

10. 10. Wheat Urea +DAP 100 210 18.5 27.0 5.0 

11. 11. Wheat Urea +DAP 100 210 18.5 26.5 57.5 

12. Average 26.32 56.36 

13. Maximum deviation from average, % 6.7 3.0 

14. Deviations of average from recommended rate, % -2.42 -0.26 

  

Table 3: Average observations of wheat crop growth parameters and yield under different tillage and seeding systems 

 

Parameters Treatments 

T1 T2 T3 T4 

Germination counts at 21 Days. 160 148 168 160 

Plant population at Maturity, (no./plant) 543.33 540.33 545.33 565 

Tillering, no./plant 8.8 8.6 9.1 8.7 

Plant height, cm 91.0 88.7 89.4 89.9 

Length of ear head, cm 10.7 10.5 10.8 10.4 

No. of grains per ear head 53.73 52.33 52.80 52.06 

Grain yield, q/ha 40.30 39.60 40.40 40.20 

Straw yield, q/ha 62.23 59.40 58.13 59.79 

 

IV. SUMMARY AND CONCLUSIONS 

        The performance of zero-till ferti seed-drill (ZTSFD) was 

evaluated in laboratory as well as in field condition after paddy 

harvesting at farmer’s farm. The experimental plot soil was 

loamy having initial moisture content of 17.23% and bulk density 

1.62g/cc. The following conclusions were drawn.  

 Wheat crop can be sown10-15 days earlier as compared 

to conventional method of sowing. This will result in 

timely sowing of wheat crop and increase in yield.  

 In zero-till ferti seed drill (T4) System, the average cost 

of irrigation was 2592.0 Rs/ha which was 667.5 Rs/ha 

lesser in comparison to conventional system and gives 

21% saving.  

 The zero tillage sowing was more economical (79%) in 

comparison to conventional methods of sowing. 

 It was observed that zero-till ferti seed-drill system was 

found an acceptable machine by the farmers of district 

Ambedkar Nagar (U. P.) because the zero-till ferti seed-

drill system gave highest benefit cost ratio (1.76) in 

comparison to conventional system. 
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Abstract- Pampa River is the third longest river in the South 

Indian state of Kerala. The river is one of the most stressed rivers 

in Kerala .Water quality of Chengannur segment of Pampa River 

was determined based on Physical parameters   such as  

TDS,Turbidity,Temperature and Conductivity followed by water 

quality index. Three study sites were selected. Mean with 

standard deviation were taken. Two way ANOVA was 

conducted. The water quality index (WqI) was calculated. The 

quality index was84 forTDS and 98 forTurbidity  during 

premonsoon and summer  . The study shows that water  in the 

Chengannur segment of Pampa river is of moderate quality. 

 

Index Terms- Pamba river,TDS ,Temperature 

,Conductivity,Turbidity 

 

I. INTRODUCTION 

iver Pamba originates at Pulachimalai hill in the Peerumedu 

plateau I of the Western Ghats at an altitude of 1650MSL 

and flows through Ranni, Ayoor, Pathanamthitta, Thiruvalla, 

Chengannur, Kuttanad and Ambalappuzha taluks. Most part of 

the river is flowing through Pathanamthitta and Alappuzha 

District, both are densely populated and the river is depended for 

various domestic and agricultural purposes. Studies on pollution 

of water had always been dealt with respect to the impacts on 

public health and hence discharge of industrial waste has to be 

monitored frequently. 

       Physical parameters such as temperature have their 

functional roles to determine the type of organisms and their 

existence in a particular segment of the river. Any change in the 

structural, physical or chemical characteristics of a river can be 

considered as indication of increased perturbation either due to 

anthropogenic interventions or natural damages to the system. 

Alterations in   nutrients in water will also determine  the 

abundance and depletion of different organisms including  

benthic macro invertebrates  and micro flora 

       Riverine ecology has to be properly studied and dealt with, 

in term of physical and chemical aspects to find out whether 

potable water is available to the surrounding  inhabitants who 

solely rely upon river water for domestic purposes. Urbanization, 

industrialization and unscientific exploitation of water for 

agricultural activities can cause a river to diminish its quality and 

will transform to a mere garbage dumping area. A sharp change 

in these parameters can be seen from the origin to the mouth of a 

river and hence aquatic biota has shown a severe diversity 

fluctuation throughout . 

       There are few studies conducted in river Pamba. The river is 

one of the stressed rivers in Kerala due to uncontrolled sand 

mining, pilgrimage, encroachment, reclamation etc.  Therefore, it 

is interesting to study the physical parameters in the water of 

river Pamba 

 

II. METHODOLOGY 

2.1 STUDY AREA 

       The study area was Chengannur Segment of River Pamba. It 

is located at latitude 9
0 
19’ 29.07’ N and longitude 76

0
 27’ 54.31’ 

E with an elevation of 6 Ft above mean sea level.Three study 

sites were selected in this segment. They were Mundankavu, 

Parumala and Veeyapuram. 

 

2.3 Collection and Transportation of Sample 

       Monthly samples were collected from these study sites 

during Post monsoon (October, November and December 2011) 

and summer (January, February and April, 2012) seasons. Three 

samples were taken from each site with an average distance of 

500 meters. Samples were collected in pre-sterilized containers 

and transported to the laboratory in iceboxes within shortest 

possible time to  avoid erroneous  data variation due to physical 

and  bacteriological change. 

 

2.3Physical analysis of Samples 

       In the laboratory  Total dissolved solids (TDS) and  

conductivity  was measured using a water quality analyzer. 

Temperature was measured in the site itself using a thermometer. 

Turbidity was measured using a sechii disc in the site itself.  

 

2.4 Statistical analysis 
       Mean and standard deviation for each parameters were 

determined from the three samples using Microsoft excel 

software. Two way Analysis of variance (ANOVA) was 

conducted to determine any significant difference in the value of 

each parameter between samples and between sites using SPSS 

package 11.00. 

 

2.5 Water quality index 

       The overall water quality index of Chengannur segment was 

calculated season wise using National Sanitation Foundation 

(NSF) water quality index calculator (NSF,2010) 

 

III. RESULTS 

3.1  TOTAL DISSOLVED SOLIDS– TDS (mg/L) 

R 
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       The average TDS level in Mundankavu was 24.24 and 

24.41, 23.38 and 22.98 for Parumala and for   26.01 and 22.48 

for Veeyapuram (Table 1 and figure 1). The average value 

between sites was 24.5 for postmonsoon and 23.9 for summer 

.The average value between seasons were 24.3 mundankavu 

,23.18 at Parumala and 24.24 at Veeyapuram. 

 

 

Table1. TDS (mg/L) in samples from different sites during postmonsoon and summer 

 

Sites postmonsoon summer Mean + S.D 

Mundankavu 24.24 24.41 24.3+0.12 

Parumala 23.38  22.98
 
 23.18+0.28 

Veeyapuram 26.013 22.48
 
 24.24+2.49 

Mean + S.D 24.5+1.34 23.9+1.0  

 

 

Figure 1. TDS (mg/L) in samples from different sites during post monsoon and summer 

 

 
 

Figure 1. TDS (mg/L) in samples from different sites during post monsoon and summer 

 

       Two way ANOVA showed less difference in the TDS between sites (P=0.4116 P>0.05) and significant difference observed 

between samples (P=1.187, P<0.05) (Table 2). 

 

TABLE 2. Anova showing the significance of variation in TDS in summer and postmonsoon 
 

Source 
of 
Variation 

SS df MS F P-value F crit 

Rows 1.636406 2 0.818203 0.411626 0.708403 19 

Columns 2.360028 1 2.360028 1.187296 0.389665 18.51282 

Error 3.975466 2 1.987733    
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Total 7.971901 5         

  

3.2 TURBIDITY (M) 

       The average Turbidity  level in Mundankavu was 0.4,  0.4 and 0.36 for  Parumala and  0.6 and 0.33 for Veeyapuram (Table 3 and 

figure 2 ). The average value between sites was 0.46 for postmonsoon and 0.36  for summer  .The average value between seasons were 

0.4 for  mundankavu ,0.38 at Parumala and 0.46 at Veeyapuram 

 

Table3. Turbidity (M) in samples from different sites during postmonsoon and summer 

 

Sites postmonsoon summer Mean + S.D 

Mundankavu 0.4 0.4 0.4+0 

Parumala 0.4 0.36 0.38+0.02 

Veeyapuram 0.6 0.33
 
  

0.465+0.19 

Mean + S.D 0.46+0.115 0.36+0.035  

 

Figure2 . Turbidity (M) in samples from different sites during postmonsoon and summer 

 

 
 

Figure2 . Turbidity (M) in samples from different sites during postmonsoon and summer 

 

       Two way ANOVA showed less difference in the Turbidity  between sites (P=0.372, P>0.05) and significant difference observed 

between samples (P=1.508, P<0.05) (Table 4). 

 

TABLE 4. Anova showing the significance of variation in Turbidity in summer and postmonsoon 
 

 

Source 
of 
Variation 

SS df MS F P-value F crit 

Rows 0.0079 2 0.00395 0.372057 0.728833 19 

Columns 0.016017 1 0.016017 1.508634 0.344273 18.51282 

Error 0.021233 2 0.010617    
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Total 0.04515 5         

 

 3.3 TEMPERATURE (
0
C)  

       The average temperature level for  Mundankavu was 24.53 and 27, 

25.66 and 26.63 for  Parumala and  24.53 and 26.73 for Veeyapuram (Table 5 and figure 3 ). The average value between sites was 

24.9 for postmonsoon and 26.73  for summer  .The average value between seasons were 25.76 for  mundankavu ,26.14 at Parumala 

and 25.6 at Veeyapuram 

 

Table5. Temperature(
0
C)  in samples from different sites during postmonsoon and summer 

 

Sites postmonsoon summer Mean + S.D 

Mundankavu 24.53 27 25.76±1.74 

Parumala 25.66 26.63 26.14±0.68 

Veeyapuram 24.53 26.73
 
 25.6±1.55 

Mean + S.D 24.9±0.65 26.7±0.19  

 

Figure3 . Temperature  (
0
C)  in samples from different sites during postmonsoon and summer 

 

 
 

Figure3 . Temperature  (
0
C)  in samples from different sites during postmonsoon and summer 

  

       Two way ANOVA showed less difference in the Temperature  between sites (P=0.446, P>0.05) and significant difference 

observed between samples (P=16.585, P<0.05) (Table 2). 

  

TABLE 5. Anova showing the significance of variation in Temperature in summer and postmonsoon 
 

Source 
of 
Variation 

SS df MS F P-value F crit 

Rows 0.285233 2 0.142617 0.446165 0.691484 19 

Columns 5.3016 1 5.3016 16.58564 0.055336 18.51282 
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Error 0.6393 2 0.31965    

       

Total 6.226133 5         

 

3.4 CONDUCTIVITY (mS) 
       The average Conductivity  level in Mundankavu was 36.3 and 30.31,  36.4 and 30.89 for Parumala and for   37.17 and 31.42 for  

Veeyapuram (Table 7 and figure 4). The average value between sites was 36.6 for postmonsoon and 30.8  for summer  .The average 

value between seasons were 33.3 mundankavu ,33.64 at Parumala and 34.2 at Veeyapuram. 

 

Table7. Conductivity (mS)  in samples from different sites during postmonsoon and summer 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 4. Conductivity (mS)  in samples from different sites during postmonsoon and summer 

 

       Two way ANOVA showed less difference in the Conductivity  betwen sites (P=17.57, P>0.05) and significant difference 

observed between samples (P=1722.0, P<0.05) (Table 8). 

 

TABLE 8. Anova showing the significance of variation in Conductivity  in summer and postmonsoon 
 

Source 
of 
Variation 

SS df MS F P-value F crit 

Rows 1.012133 2 0.506067 17.57176 0.053845 19 

Columns 49.59375 1 49.59375 1722.005 0.00058 18.51282 

Error 0.0576 2 0.0288    

Sites postmonsoon summer Mean + S.D 

Mundankavu 36.3  30.31 33.3±4.23 

Parumala 36.4  30.89 33.64±3.89 

Veeyapuram 37.17 31.42
 
 34.2±4.06 

Mean + S.D 36.6±0.47 30.8±0.55  
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Total 50.66348 5         

 

 

Table -9   Water quality index  of pampa river for post monsoon and summer 

 

Parameters Quality Index Weight 

                          Total dissolved  solids 84 0.07 

Turbidity 98 0.08 

 

IV. DISCUSSION 

       The TDS of study region showed a slight variation   in two 

different seasons studied. This is due to less drainage during 

summer.A  major difference in turbidity value was noticed in the 

two season. The more turbidity value during pre-monsoon is due 

to the inflow of pre-monsoon showers and input of particles from 

land. (Sanal Kumar, 2011)The difference in the temperature 

during two season corresponds with  difference in the 

atmospheric temperature.The conductivity is high in pre-

monsoon season and low in Summer. The conductivity has a 

direct relationship with turbidity and TDS. When TDS and 

turbidity is more there will be corresponding increase in the 

conductivity also. (Abbasi, 1997) 

 

V. SUMMARY AND CONCLUSIONS 

       Water quality of   Chengannur segment of Pamba river was 

determined based on physical parameters  followed by water 

quality index. Three study sites were selected in the study 

segment as Mundankavu, Parumala and Veeyapuram. Three 

samples were taken from each study site monthly during post 

monsoon and summer seasons.Physical parameters like 

Turbidity, TDS, Conductivity and  temperature were 

determined.. 

        Mean with standard deviation was taken for each parameter 

value. Two way ANOVA was conducted to test whether the 

samples have variation in values between site and between 

replicates. Water quality index (WqI) was calculated following 

NSF method in both seasons.Slight variation in water quality was 

observed for TDS during postmonsoon and summer. Great 

variation in water quality parameters were observed for turbidity, 

temperature & conductivity in two seasons.The water quality 

index WqI was found to be 98 for turbidity  and 84  for TDS  

during post monsoon and summer. Both these values indicate a 

moderate water quality level in the Chengannur segment of 

Pamba river.  
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Abstract- This article discussing about recently launched Google 

Android platform, and its online application marketplace for 

Android smart phones.  The project examines the paths to 

success for third-party developers building applications for 

Android smart phones by comparing them with application 

development for the Apple iPhone and factors that influencing 

mobile brand selection while purchasing new mobiles. Research 

on related topics shows this mobile ecosystem benefits third-

party developers and those application vendors play a critical 

role in contributing to the success of Android. In the current 

scenario most of the youngsters having Android smart phones in 

their hands, the reason for this development in a short period is 

usage social media such as face book, twitter and all other 

applications. Android platforms are simplified the use of social 

medias and access of it. In this article we can know further about 

this Android platform and its influence of peer purchase decision 

making of smart phone.. And altogether 140 smart phones users 

came forward and participated at the survey.  But, when the 

scoring was carried out only 85 subjects were alone completed 

all the items of the tool. Hence, for the present the sample 

constituted is 85. The sample included both male and female. 

Their qualification ranged from less than plus 2 to above Post 

graduation. Their age ranged from 20 years to 60 years of age. 

The Statistical Package for the Social Science (SPSS) for 

Microsoft Windows 20.0 was used to complete the analysis of 

the collected data. Descriptive statistics , including  means, 

standard deviations were implemented in order to investigate the 

demographic data, and the Peer influence, one-way analysis of 

variance (ANOVA)  were used to determine whether any 

significant relationships exist among respondents. In the end of 

the study implications and conclusions were provided. 

 

Index Terms- Smart phone, Peer influence, online applications 

 

I. INTRODUCTION 

ased on the evolution of communications and computer 

industry, a vision of mobile convergence devices emerged in 

the 1990s that provided voice and data communications in a 

mobile computing-enabled device. These devices arose from the 

confluence of mobile phone and personal digital assistant (PDA) 

design paths. Today this category is normally referred to as the 

“smart phone” segment of the mobile phone market.(Joel and 

Michael, 2009, p. 8) 

 

       Over the past few years, the battle between heavyweights 

like Nokia (Symbian OS), Apple (iPhone OS), Microsoft 

(Windows Mobile), RIM (RIM OS for Blackberry), and Google 

(Android) for smart phone operating systems market share has 

been escalating. All the major OS vendors highlight the fact that 

applications and user interface have emerged as critical factors. 

These factors help developers in selecting the platform for 

application development and help end-users in smart phone 

device selection. 

       This article work focuses on the study of the Factors 

influencing the selection of Android smart phone. This project 

includes the study of the Android ecosystem and how it differs 

from other mobile ecosystems such as those surrounding the 

iPhone, Android Market, (online mobile application store for 

Android users) application developers, and which factors 

developers consider for selecting a platform for application 

development. To understand application development trends 

across Android and iPhone platforms compared the Android 

market with the iPhone App Store, the leading application store 

in current mobile market, and how different kinds of developers 

are working for the Android, the iPhone, or for both the 

platforms. 

       Apple launched an online application marketplace called the 

“iPhone App Store” before launching iPhone 3G. Currently, this 

store has more than 195,000 applications. To match or surpass 

the success of iPhone App Store, Apple rivals such as Google 

and Blackberry introduced their own application downloading 

stores called “Android Market” and “Blackberry App World” 

respectively. The Android Market is similar to the iPhone App 

Store or to any other application store; it boasts a catalog of 

applications, services and tools available for the user to purchase 

download and use.  

       The Android Market also has around 49,000 applications. 

Thus, the comparison between iPhone and Android application 

stores will help explain the new challenges faced by these two 

application stores, and also the demand for these stores in the 

near future. This study will help understand why third-party 

developers choose the Android over the iPhone, what determines 

their success and which factors overcome the selection of 

branded mobile phones. 

       The research plan occupies the central place in any empirical 

investigation.  This chapter systematically presence the research 

plan proposed in the present investigation. It includes statement 

of the problems, objective of the study, hypotheses of the study, 

the instrumentation, the sample and the statistical technique use 

in the analysis of the data. 

 

B 
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II. STATEMENT OF THE RESEARCH PROBLEM 

       Buying behavior occupies the prominent placed in market 

research.  The available literature on buying behavior of the 

consumer seems to get influenced by a host of psychological, 

sociological, economical, cultural and personal factors. The 

general scenario of mobile industry projects a ever growing and 

highly competitive spirit in production and marketing of their 

products, mainly, the Mobile phones. Here it is worth to note that 

apart from other factors the human factor remains as a unique 

and important one in purchasing smart phones.  This has 

necessitated focusing a study on the buying behavior of human 

beings. In, this line it was proposed to investigate the role of peer 

influence on the buying of smart phone of the consumer. 

 

III. OBJECTIVES OF THE STUDY 

       The objective of the present study is to find out the possible 

effectives of peer influence on purchase decision making 

processes.  Specifically, the study seeks to search answers for the 

following statements:  

       1. To measure the influence of peer in purchasing of smart 

phones by respondents age. 

       2. To measure the influence of peer in purchasing of smart 

phones by educational qualification. 

       3. To measure the influence of peer in purchasing of smart 

phones by marital status. 

       4. To measure the influence of peer in purchasing of smart 

phones by occupation. 

 

3.2 HYPOTHESES OF THE STUDY  

       In order to find answers for the research statements 

formulated the following hypotheses have generated in the 

present investigation. 

 

       Hypothesis:1Peer influence has  significant difference 

among respondents age. 

       Hypothesis:2 Peer influence has  significant difference 

among respondents educational qualification. 

       Hypothesis: 3 Peer influence has significant difference 

among  respondents occupation. 

       Hypothesis: 4 Peer influence has significant difference 

among respondents Marital Status  

 

3.3 RESEARCH DESIGN 

       A research design is the planned sequence of the entire 

process involved in conducting a research study. It is the plan, 

structure and strategy of investigation conceived so as to obtain 

answers to questions and control variance. The research has 

adopted descriptive design in this study since research describes 

the opinion of respondents about purchase decision. 

 

3.4 INSTRUMENTATION 

       It consists of three parts each part is designed to measure the 

different parameters of peer influence and decision making 

process of smart phone purchasing;  

       The questionnaire is one way of summarizing the influence 

of the peer in the purchase decision making process.  First part of 

the questionnaire consists of the demographic variables like age, 

gender, marital status, educational qualification, occupation and 

monthly income.   

       The second part of the questionnaire consist twenty 

statements which will capture the respondents purchasing 

situations.  The responses are measured on a four point scale.   

       The third part of the questionnaire is designed to capture the 

respondent’s opinion on what influenced the respondents to make 

that purchase decision.  

       This part has three sets of questions;  

       The first set is to know the respondent’s choice on the 

decision making factors and the respondents are asked to rank the 

five important decision making factors based on their experience.   

       The second set is designed to understand the respondents 

influence on purchase of the mobile phones, here they are asked 

to respond for nineteen questions in a four point scale which had 

influenced the respondents on the time of purchase.  

       Third set is designed to capture the dominant peer influence 

on the respondent’s decision making on the ten important factors 

in the mobile phone industry.     

 

3.5 SCORING PROCEDURE  

       Every statement in the questionnaire has to converted in to 

quantitative data for convince of the researcher.  Fist part of the 

questionnaire is consisted of all demographic variables of the 

study so the researchers adopted the nominal scale for the 

question other than two and eight. Question number two and 

eight captures the real value of the variable.  For other questions 

the following values are given: 

 

 

Question No Classification Values 

3. Gender 
Male 1 

Female 2 

4. Marital Status 
Single 1 

Married 2 

6. Educational Qualification 

Schooling  1 

UG 2 

PG 3 

Diploma  4 

7. Occupation 

Self-Employed 1 

Employee 2 

Business 3 
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Professional 4 

 

 

       The second part of the questionnaire consists of twenty 

statements based on their agreement for the statements.  It is 

measured in the following way for 1- highly agree, 2 – agree, 3- 

disagree,   4- strongly disagree.   

       The third part of the questionnaire consists of three sets.  The 

first set is ranking of the factors, by the choice of the respondent 

the lover value is given higher value, as the value goes up the 

ranking comes down (1- high preference to 5- least preference).  

The second set consists of  nineteen question of influence based 

on the respondents choice and they are measured like very high 

influence -1, high influence – 2, less influence – 3, no influence – 

4.    The third set consists of ten statements which is measured 

Friends – 1, Relatives- 2, Co-worker – 3, Neighbors – 4, 

Community groups – 5.     

 

3. 6 ADMINISTRATIVE PROCEDURE 

       The respondent’s are met at the different shops in the city. 

Researcher explained the purpose of the study to the respondents, 

after getting their willingness to participate in the survey the 

questionnaires are administered to them. The researcher 

explained the answering paten for each question in the 

questionnaire. And the respondents are told that there is no right 

or wrong answer to the questions. If any point of time the 

respondents is not interested they are allowed to submit the 

unfilled questionnaire. Those questionnaires are not including for 

the study.   

 

3.7 SAMPLING OF THE STUDY 

       Sampling is the most important portion of the research.  

Based on the objectives of the study the consumer who buys the 

smart phone constitutes the sample frame.  Due to the 

convenience of the investigator the smart phone users who visit 

the shops between 6.00 p.m. to 9.00 p.m. were alone identified as 

sample for the study.  Hence, the investigator approached 

different shops and it was selected and at the stipulated time 

specified the investigator went to the shops and those smart 

phones users who come for the shops during this time were 

approached individually and requested to help in a survey.  And 

those who came forward willingly were distributed with the tool 

and the data has been collected with them. This process was 

carried out for three consecutive days.  And altogether 140 smart 

phones users came forward and participated at the survey.  But, 

when the scoring was carried out only 85 subjects were alone 

completed all the items of the tool. Hence, for the present the 

sample constituted is 85. The sample included both male and 

female. Their qualification ranged from less than plus 2 to above 

Post graduation. Their age ranged from 20 years to 60 years of 

age.  

 

3.8 DATA ANALYSIS 

       The Statistical Package for the Social Science (SPSS) for 

Microsoft Windows 20.0 was used to complete the analysis of 

the collected data. Descriptive statistics , including  means, 

standard deviations were implemented in order to investigate the 

demographic data, and the Peer influence, one-way analysis of 

variance (ANOVA)  were used to determine whether any 

significant relationships exist among respondents. In addition, 

the .05 level of statistical significance was set at all statistical 

tests in the present study. 

 

IV. ANALYSIS AND INTERPRETATION 

4.1 To Analyse the Influence of Peer in Purchasing of Smart 

Phones by Respondents Age. 

       Hypothesis: 1 There will be significant difference among 

the various Age Groups on their scores on Peer Influence. 

       In order to test the Hypothesis 1, the data related to the Four 

Age Groups of the Subjects were subjected to Mean and 

Standard Deviation test, Mean Plot and F-test.  And if the F-ratio 

attains statistical significance, then, Post-Hoc Test was 

conducted to identify the most significant group.  The results of 

the analyses are presented below in Table 4.1.1, Plot No. 4.1.1, 

4.1.2 and 4.1.3 respectively. 

 

Table 4.1.1 Showing the Descriptive Statistics of Age and 

Peer Influence 

 

Age 

level 

Peer  Influence 

Mean Standard 

Deviation 

Standard 

Error 

Minimum Maximum 

20-

30 

yrs 

54.5087 8.32812 1.73653 32.10 65.20 

30-

40 

yrs 

56.5575 4.51010 0.71311 48.10 66.15 

40-

50 

yrs 

58.7025 6.79207 1.51875 37.10 67.15 

50-

60 

yrs 

42.1250 17.0059 12.0250 30.10 54.15 

 

       From the above table and chart it is easy to know that the 

mean score of 20-30 yrs age group is 54.5, the mean score of 30-

40 yrs age group is 56.56, the mean score of 40-50 yrs age group 

is 58.70 and the mean score of 50-60 yrs age group level is 

42.12. The maximum score got for     40-50 yrs age group level 

and this shows that the most peer group influence for purchase 

decision making is 40-50 yrs group level.  The minimum Score 

got for 50-60 yrs age group level and this shows that the least 

peer group influence for purchase decision making is 50-60 yrs 

age group level. 

 

Table 4.1.2 Analysis of Variance of Age and Peer Influence 

 

 Sum of 

Squares df 

Mean 

Square F Sig. 

Between 

Groups 

592.280 3 197.427 4.589 .005 
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Within 

Groups 

3484.880 81 43.023 
  

Total 4077.159 84    

 

       From the above table tells us that the significance level of 

Peer influence is 0.005 (P = .005), which is below 0.05 .We 

reject null hypothesis and, therefore, there is statistically 

significant difference between Peer influence and age level of the 

respondent, Therefore clearly we can say that there is influence 

of peer group on the purchase of smart phones respect to age 

level. By this study the understanding is that all the age group 

refers to their peer before making the decision of purchasing of 

smart phone.   

 

Table 4.1.3 Post Hoc Test Multiple Comparisons 

 

 

(I) 

age 

(J) 

age 

Mean 

Difference 

(I-J) 

Std. 

Error Sig. 

95% Confidence 

Interval 

 Lower 

Bound 

Upper 

Bound 

Turkey 

HSD 

20-

30 

30-

40 

-2.04880 1.71644 .633 -6.5513 2.4537 

40-

50 

-4.19380 2.00543 .165 -9.4544 1.0668 

50-

60 

12.38370 4.83551 .058 -.3007 25.0681 

30-

40 

20-

30 

2.04880 1.71644 .633 -2.4537 6.5513 

40-

50 

-2.14500 1.79631 .632 -6.8570 2.5670 

50-

60 

14.43250
*
 4.75260 .017 1.9656 26.8994 

40-

50 

20-

30 

4.19380 2.00543 .165 -1.0668 9.4544 

30-

40 

2.14500 1.79631 .632 -2.5670 6.8570 

50-

60 

16.57750
*
 4.86444 .006 3.8172 29.337 

50-

60 

20-

30 

-12.38370 4.83551 .058 -25.0681 .3007 

30-

40 

-

14.43250
*
 

4.75260 .017 -26.8994 -1.9656 

40-

50 

-

16.57750
*
 

4.86444 .006 -29.3378 -3.8172 

*. The mean difference is significant at the 0.05 level. 

 

       The above table indicates that significant differences existed 

among Peer influence dimension and age level of the 

respondents. According to the results of the Turkey’s W multiple 

comparison analysis, significant differences existed among the 

groups of 40-50 yrs and 50-60 yrs with respect to the age level. 

This shows that there is great influence of peer group on the 

purchase of smart phones with respect to   40-50 yrs age group 

level and there is least influence of peer group on the purchase of 

smart phones with respect to 50-60 yrs age group level. 

 

2. To analyse the influence of peer in purchasing of smart 

phones by respondents Educational Qualification. 

       Hypothesis: 1 There will be significant difference among 

the various Educational Qualification on their scores on Peer 

Influence. 

       In order to test the Hypothesis 1, the data related to the Four 

Educational Qualification of the Subjects were subjected to Mean 

and Standard Deviation test, Mean Plot and F-test.  And if the F-

ratio attains statistical significance, then, Post-Hoc Test was 

conducted to identify the most significant group.  The results of 

the analyses are presented below in Table 4.2.1, Plot No. 4.2.1, 

and 4.2.2 respectively. 

 

 

Table 4.2.1 Educational Qualification and Peer Influence 

 

Educational 

Qualification 

Peer  Influence 

Mean Standard Deviation Standard Error Minimum Maximum 

Less than +2 49.4667 13.0115 7.51223 36.15 62.15 

UG 54.8500 7.75375 1.61677 30.10 62.15 

PG 56.7118 4.04083 0.65551 48.10 66.15 

Diploma 57.5857 8.89840 1.94179 32.10 67.15 

 

       From the above table and  the mean score of Schooling is 

49.47, the mean score of      Under Graduate category is 54.85, 

the mean score of Post graduate category is 56.71 and the mean 

score of Diploma category is 57.58. The maximum score got for 

Diploma Category and this shows that the most peer group 

influence for purchase decision making is Diploma category, the 

minimum Score got for Schooling category and this shows that 

the least peer group influence for purchase decision making is 

schooling category. 

 

Table 4.2.2 Analysis of Variance Educational Qualification 

and Peer Influence 

 

 Sum of 

Squares Df 

Mean 

Square F Sig. 

Between 

Groups 

228.125 3 76.042 1.600 .196 

Within 

Groups 

3849.035 81 47.519 
  

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 8, August 2014      386 

ISSN 2250-3153  

www.ijsrp.org 

 Sum of 

Squares Df 

Mean 

Square F Sig. 

Between 

Groups 

228.125 3 76.042 1.600 .196 

Within 

Groups 

3849.035 81 47.519 
  

Total 4077.159 84    

 

       From the above table the significance level of Peer influence 

is 0.196 (P = .196), which is   above 0.05. The accept null 

hypothesis and therefore, there is no statistically significant 

difference between Peer influence and Educational Qualification 

of the respondent, Therefore clearly we can say that there is no 

influence of peer group on the purchase of smart phones respect 

to Educational Level. 

 

4.3 To measure the influence of peer in purchasing of smart 

phones by respondents Occupation. 

       Hypothesis: 3 There will be significant difference among the 

various Occupation on their scores on Peer Influence. In order to 

test the Hypothesis 1, the data related to the Four Occupation of 

the Subjects were subjected to Mean and Standard Deviation test, 

Mean Plot and F-test.  And if the F-ratio attains statistical 

significance, then, Post-Hoc Test was conducted to identify the 

most significant group.  The results of the analyses are presented 

below in Table 4.3.1, Plot No. 4.3.1, and 4.3.2 respectively. 

 

 

Table 4.3.1 Descriptive Table of Occupation and Peer Influence 

 

Occupation Peer  Influence 

Mean Standard Deviation Standard Error Minimum Maximum 

Self-Employed 54.0143 9.59408 3.62622 36.15 67.15 

Employee 56.3102 6.85534 1.03348 30.10 67.15 

Business 56.0586 7.10732 1.31980 32.10 65.20 

Professional 56.5700 2.60399 1.16454 55.15 62.15 

 

       From the above table and  the mean score of self-employed 

is 54.01, the mean score of Employee category is 56.31, the 

mean score of Business category is 56.05 and the mean score of 

Professional category is 56.57. The maximum score got for 

Professional Category and this shows that the most peer group 

influence for purchase decision making is Professional category, 

the minimum Score got for self-employed category and this 

shows that the least peer group influence for purchase decision 

making is self-employed category. 

 

Table 4.3.2 Analysis of Variance between Occupation and 

Peer Influence 

 

 Sum of 

Squares Df 

Mean 

Square F Sig. 

Between 

Groups 

62.554 3 20.851 .421 .739 

Within 

Groups 

4014.605 81 49.563 
  

Total 4077.159 84    

 

       From the above table he significance level of Peer influence 

is 0.739 (P = .739), which is above 0.05. The accept null 

hypothesis and therefore, there is no statistically significant 

difference between Peer influence and Occupation of the 

respondent, Therefore it clearly says that there is no influence of 

peer group on the purchase of smart phone respect to 

Occupation. 

 

4.4. To analyse the influence of peer in purchasing of smart 

phones by respondents Marital Status. 

       Hypothesis: 4 There will be significant difference among 

the Marital Status on their scores on Peer Influence. 

       In order to test the Hypothesis 1, the data related to Marital 

Status of the Subjects were subjected to Mean and Standard 

Deviation test, Mean Plot and F-test. And if the F-ratio attains 

statistical significance, then, Post-Hoc Test was conducted to 

identify the most significant group.  The results of the analyses 

are presented below in Table 4.6.1, Plot No. 4.6.1, and 4.6.2 

respectively. 

 

Table 4.4.1 Descriptive Table of Occupation and Mean 

Influence 

 

Marital 

Status 

Peer  Influence 

Mean Standard 

Deviation 

Standard 

Error 

Minimum Maximum 

Single 54.4652 8.31631 1.73407 32.10 65.20 

Married 56.8000 6.35580 0.80719 30.10 67.15 

Total 56.1682 6.96689 0.75567 30.10 67.15 

 

       From the above table  that the mean score of Single is 54.47, 

the mean score of Married category is 56.80, The maximum 

score got for Married Category and this shows that the most peer 

group influence for purchase decision making is Married 

category, The minimum Score got for single category and this 

shows that the least peer group influence for purchase decision 

making is single category. 

 

Table 4.4.2 Analysis of Variance between Occupation and 

Peer Influence 

 

 Sum of 

Squares Df 

Mean 

Square F Sig. 
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Between 

Groups 

91.452 1 91.452 1.904 .171 

Within 

Groups 

3985.707 83 48.021 
  

Total 4077.159 84    

 

       The significance level of Peer influence is 0.171 (P = .171), 

which is above 0.05. The Null hypothesis is accepted therefore, 

there is no statistically significant difference between Peer 

influence and Marital status of the respondent, Therefore the 

analysis clearly says that there is no influence of peer group on 

the purchase of smart phone respect to marital Status. 

 Study of analysis of variance between educational 

qualification and peer influence tells us that significance 

level of Peer influence is 0.196 (P = .196), which is 

above 0.05. The accept null hypothesis and, therefore, 

there is  no statistically significant difference between 

Peer influence and Educational Qualification of the 

respondent, therefore clearly it says that there is no 

influence of peer group on the purchase of smart phones 

respect to Educational Level.  

 Study of analysis of variance between occupation and 

peer influence tells us that   significance level of Peer 

influence is 0.739 (P = .739), which is above 0.05.  The  

accept null hypothesis and, therefore, there is  no 

statistically significant difference between Peer 

influence and Occupation of the respondent, Therefore 

it clearly says that there is no influence of peer group on 

the purchase of smart phones respect to Occupation.  

 The significance level of Peer influence is 0.171 (P = 

.171), which is above 0.05 .The Null  hypothesis is 

accepted therefore, there is  no statistically significant 

difference between Peer influence and Marital status of 

the respondent, Therefore the analysis clearly says  that 

there is no influence of peer group on the purchase of 

smart phones respect to marital Status. 

 

V. SUGGESTIONS 

 The mobile phone manufacturers should adopt different 

types of marketing techniques to promote & sell their 

smart phone in the market. 

 They should concentrate, apart from other methods, 

more on the word of mouth approach to promote their 

products. 

 Since, the opinion of others do have certain systematic 

effect on the buying behavior of the people it would be 

advisable to generate effective opinions on their 

products through advertisement and sales promotions. 

 

5.2 RECOMMENDATIONS  

       In this research the researcher is taken only the people living 

in Coimbatore as sample for the study.  The further research can 

be done by the sample outside Coimbatore by that it would be 

possible to understand the general phenomenon of the purchase 

of smart phone.  There is no competitive study conducted 

between two cities, the future studies should focus on groups 

comparing studies on buying behaviors.   

 

The variables such as, Family Size, income level of the 

purchasers can be added in the future studies.   

 

5.3 CONCLUSION 

       The findings of the study lead to the following conclusions. 

Peer influence seems to have an effect on the buying behavior of 

the smart phone purchasers. More specifically purchasers belong 

to the age group of 40-50 years significantly get influenced by 

their peers. Further, cutting across their educational 

qualifications, marital status and occupational status, the         

smart phone purchasers remain homogeneous with regard to their 

levels of peer influence. The present study adds a new dimension 

of peer influence on the marketing research. 
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Abstract- Capsicum annum L. (Syn: Capsicum frutescens L., 

family: Solanaceae) is an herbaceous spice plant cultivated in 

tropical and subtropical conditions in different countries of the 

world. In India it is commonly known as “Lal Mirch”. The 

present study deals with response of UV-B radiation on different 

growth parameters of capsicum crop. Plants were grown in the 

field and exposed to supplemental UV-B radiation (280-320nm) 

for 1 hr and 3hr regularly supplied by the sunlamp, 300 watt 

from sowing till seedling stage. The total UV-B irradiation 

received by the plants from the lamp was 24.23 Jm
-2

s
-1

. The seed 

germination percentage was significantly decreased by 1 hr and 3 

hr UV-B irradiation. The exposure of 1 hr UV-B irradiation 

showed promotory response on chlorophyll content and biomass 

of plumule and cotyledons while exposure of 3 hr of UV-B 

irradiation showed inhibitory effect on growth and chlorophyll 

content of seedlings. Current findings suggest ways to increase 

crop yield to cope the adverse effect of abiotic stress. 

 

Index Terms- Capsicum annum, UV-B radiation, seed 

germination, chlorophyll Content etc. 

 

I. INTRODUCTION 

apsicum annum (Chilli) was originated in the Latin 

American region and Guatemala as a wild crop. Chilli crop 

is a very simpler crop to cultivate. It can survive on different soil 

types and several climatic conditions. But the best output of this 

crop is obtained when it is grown on deep, loamy, fertile soil 

with appropriate moisture content. The soil is ploughed properly 

at the time of planting of the crop. It has a short duration period 

of 3 to 4 months. The largest producer of chillies in the world is 

India accounting for 11 lakh tons of production annually 

followed by China with a production of around 4 lakh tons. 
Foods containing peppers, especially chili peppers, often have a 

strong aftertaste due to the presence of capsinoids in peppers. 

Capsaicin, a chemical found in chili peppers, creates a burning 

sensation once ingested, which can last for several hours after 

ingestion. The green chillies contain vitamin C (134%), A (7%), 

B6 (10%), Ca (1%), Fe (1%), Carbohydrate (1%), dietary fibre 

(6%), K (5%), Mg (2%) etc. Capsicum is used for various 

problems with digestion including upset stomach, intestinal gas, 

stomach pain, diarrhea, and cramps. It is also used for conditions 

of the heart and blood vessels including poor circulation, 

excessive blood clotting, and high cholesterol and preventing 

heart disease. Other uses include relief of toothache, seasickness, 

alcoholism, malaria, and fever. It is also used to help people who 

have difficulty swallowing. Some people apply capsicum to the 

skin for pain caused by shingles, osteoarthritis, rheumatoid 

arthritis, and fibromyalgia. It is also used topically for nerve pain 

(neuropathy) associated with diabetes and HIV, other types of 

nerve pain (neuralgia), and back pain. Capsicum is also used on 

the skin to relieve muscle spasms, as a gargle for laryngitis, and 

to discourage thumb-sucking or nail-biting. Some people put 

capsicum inside the nose to treat, hay fever migraine headache, 

and sinus infections (sinusitis). One form of capsicum is 

currently being studied as a drug for migraine, osteoarthritis, and 

other painful conditions. Abiotic stresses are serious threats to 

agriculture and result in the deterioration of the environment and 

of crop loss worldwide, reducing average yields for most major 

crop plants by more than 50% (Wang et al., 2003). During the 

last few decades, the depletion of stratospheric ozone layer 

increased due to increase of different pollutants in environment. 

Under conditions of normal healthy growth, plants possess a 

number of enzymatic and non-enzymatic detoxification 

mechanisms to efficiently scavenge either the active oxygen 

species (AOS) themselves or their secondary reaction products 

(Bartling et al., 1993). Since flavonoids and phenolics absorbed 

UV-B bands they represent a selective UV-B filter which 

protects plant tissue against harmful rays (Rozema et al., 2002). 

Perusal of literature reveals that no much work on Capsicum 

affected by supplemental UV-B radiation has been done. The 

present study aimed to assess the response of supplemental UV-

B (280-320nm) radiation on seedling growth of Capsicum annum 

(L.) crop. 

 

II. MATERIAL AND METHODOLOGY 

Seedling growth study: 

      Seeds of Capsicum annum were collected from Noida district 

of Uttar Pradesh. Seeds were selected uniformly and surface 

sterilized with 0.1% HgCl2 for one minute, thoroughly rinsed 

with distilled water and allowed to germinate in field and 

exposed with supplemental UV-B radiation for different time 

periods i.e. T1 (control), T2 (1 hr treatment) and T3 (3 hr 

treatment). For further growth study, germinated seeds were 

irradiated daily with supplemental UV-B radiation for varying 

durations as above followed daily up-to seedling stage of the 

crop. Seedlings were dissected in radicle, plumule and cotyledon 

C 
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for growth measurements. Different growth parameters viz. 

length, fresh and dry weights were measured and compared with 

control.  

      Method of (Odum, 1960) was adopted for growth pattern 

studies. The mean values with ±SD of three seedlings from each 

plot were calculated, represented in the results with the help of 

SPSS 15.0 software.  

 

Seed germination (%): 

      The germination percentage was calculated by following 

formulae: 

 

                             Number of seed germinated 

Germination % = ---------------------------------------- x 100 

                              Total number of seeds plotted 

 

Chlorophyll Estimation: 

      250 mg fresh leaves were homogenized with 80% acetone, 

centrifuged at 4000 rpm, for 5 minutes. Filtrate was taken out 

and final 10 ml volume was made by using 80% acetone. Optical 

Density was read at 645, 652 and 663 nm with the help of 

Systronics 105 spectrophotometer. The chlorophyll content was 

estimated by the formulae given by Arnon, (1949) which are 

expressed below: 

      Chl. ‘a’ mg/g  12.7 (D663) – 2.69 (D645) x V/1000 x W 

      Chl. ‘b’ mg/g   22.9 (D645) – 4.68 (D663) x V/1000 x W 

      Total chl. mg/g = D 652 x 1000/34.5 x V/1000 x W 

 

      There were three replicates used for the chlorophyll 

estimation study and mean values with ±SD of each plot were 

calculated, represented in the results with the help of SPSS 15.0 

software.. 

 

III. RESULTS AND DISCUSSION 

      In the present study, the data given in table and figure (1, 2, 3 

and 4) showed that seed germination percentage was decreased 

maximum 31.03% by 3hr supplemental UV-B exposure while 

16.69% by 1hr supplemental UV-B exposure as compared to 

control. Siddiqui et al., (2007) observed the same results they 

observed that seed germination decreased with increased 

supplemental UV-B radiation in soybean (Glycine max L.) crop 

whereas Hong et al., (2008) observed that enhanced UV-B 

radiation did not affect seed germination in the common alpine 

grass species. Length of radicle was inhibited maximum 25.61% 

by 1hr treatment while in plumule maximum inhibition observed 

26.79% by 3hr treatment of supplemental UV-B radiation. The 

fresh weight of radicle, plumule and cotyledons was declined 

maximum 30.76%, 44.44% & 23.52% by 3hr supplemental UV-

B radiation respectively. Dry weight of radicle declined 

maximum 33.33% by 1hr and 3hr treatment while dry weight of 

plumule and cotyledons increased maximum 100% & 25% by 

1hr and 3hr of supplemental UV-B radiation. In present 

investigation, length of seedlings was increased consistently to 

supplemental UV-B doses however fresh weight and dry weight 

of seedlings promoted inconsistently to supplemental UV-B 

doses. Whereas no significant difference was observed by Zhao 

et al., (2003) in Gossipium hirustum and Tapia et al., (2010) in 

cucumber (Cucumis sativus L.) seedlings fresh weight and dry 

weight when grown under ultraviolet radiation. However, Hong 

et al., (2008) in alpine grasses and Farokh et al., (2010) in 

Catharanthus tinctorious observed a decrease in seedling height, 

fresh weight and dry weight of different plant species under 

different supplemental UV-B radiation. The present results 

revealed that chl a, chl b and total chlorophyll promoted 4.52%, 

14.92% and 7.31% by 1hr treatment while decreased 3.29%, 

11.19% and 5.85% by 3hr supplemental UV-B radiation 

respectively when compared with control. Similar findings were 

also reported by Strid et al., (1990) in Pisum sativum;  while Jain 

and Goyal, (1985) in Cucumis utillissimus; Sharma et al., (1988) 

in Pisum sativum observed significant reduction in different 

chlorophyll pigments by supplemental UV-B exposures; but 

Deckymn and Impens, (1995) reported enhancement in 

chlorophyll content in Phaseolus vulgaris L. The present study 

indicated that short duration of UV-B radiation showed 

promotary effect while long exposure proved inhibitory response 

on seedling growth parameters of Capsicum annum. 

 

 

Table: Effect of suplemental UV-B radiation on seedling growth parameters of Capsicum annum L. 

 

 

 

Parameters 

Supplemental UV-B radiation treatment 

 

Control                    1hr UV                 3hr UV 

Germination % 61.22±2.113 51.00±1.732 42.22±1.922 

Radicle  

Length, cm 2.643±0.660 1.966±0.288 2.366±0.152 

F.W., gm 0.013±0.001 0.013±0.005 0.009±0.005 

D.W., gm 0.003±0.000 0.002±0.000 0.002±0.000 

Plumule  

Length, cm 1.366±0.416 1.60±0.173 1.00±0.264 

F.W., gm 0.009±0.002 0.009±0.000 0.005±0.000 

D.W., gm 0.001±0.000 0.002±0.000 0.002±0.000 

Cotyledons  

Number. 2.00±0.000 2.00±0.000 2.00±0.000 

F.W., gm 0.017±0.007 0.017±0.003 0.013±0.001 

D.W., gm 0.004±0.000 0.005±0.000 0.005±0.000 
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Chlorophyll Content  

Chl a 0.243±0.001 0.254±0.001 0.235±0.000 

Chl b 0.134±0.005 0.154±0.002 0.119±0.001 

Total Chl 0.410±0.001 0.440±0.001 0.386±0.000 

 

F.W. = Fresh Weight, D.W. = Dry Weight, cm = Centimeter, gm = gram, ± = Standard Deviation 

 

 
Fig.1. Effect of suplemental UV-B radiation on seed germination percentage of Capsicum annum L. Data represents mean 

value and vertical bars represents ± S.E. 

 

 
Fig.2. Effect of suplemental UV-B radiation on seedling length of Capsicum annum L. Data represents mean value and vertical 

bars represents ± S.E. 

 

 
Fig.3. Effect of suplemental UV-B radiation on fresh weight and dry weight of Capsicum annum (L.) seedlings. Data represents 

mean value and vertical bars represents ± S.E. 
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Fig.4. Effect of suplemental UV-B radiation on seedling Chlorophyll content of Capsicum annum L. Data represents mean 

value and vertical bars represents ± S.E. 

 

 

 
Plat: Morphological comparison of germinated seedlings of Capsicum annum (L.) from different treatment of supplemental UV-B 

radiation. 

 

IV. CONCLUSION 

      From present findings it can be concluded that short duration 

of UV-B radiation showed promontory effect on seed 

germination percentage, radical, plumule and cotyledons biomass 

and chlorophyll content while long exposure had inhibitory effect 

on seedling growth parameters of Capsicum annum (L.). The 

consumption of spices is more than its production in all over the 

world due to rapid increase of world population. So, this 

technique may provide information to farmers and researchers to 

overcome ever increasing demand of spices by increased 

production of Capsicum annum crop. 
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Abstract- The study aimed to discover answers pertaining to 

process of intervention and perception based upon a 36 item 

questionnaire put forth to 40 parents having children with 

multiple disabilities. Children were in the mean of 9.9 years and 

attended NIEPMD for 2.18 years; most frequent (48%) 

associated conditions were Cerebral Palsy along with mental 

retardation. The mean age of suspicion by parents was at 

24.2months followed by doctor visit by 27.2 months and 

initiation of rehabilitation by 56.14 months. The core concern for 

80% parents was to develop motor and speech skills, although 

the majority (55%) had neglected speech therapy. Clients 

preferred a transdisclipinary approach (68%) over the present 

multidisciplinary approach.  Acceptance of the child’s condition 

is a crucial, 56% parents took an average of 8.03years to accept 

their child’s disability followed by 28% who were in the 

bargaining stage. Parents were mostly unaware of the 

government schemes and hardly availed them. 

 

Index Terms- Multiple disability (MD), early identification, 

Critical age, Transdisciplinary (TD) approach, government 

schemes. 

 

I. INTRODUCTION 

ersons with multiple disability (PWMD) in India, which 

occupies one sixth of the world’s population (Census, 2011) 

have attracted some attention with the emergence of National 

Trust Act in 1995 followed by establishment of the National 

Institute of Empowerment of Persons with Multiple Disabilities 

(NIEPMD) by the Ministry of Social Justice and Empowerment 

in year 2005 to exclusively cater to the needs of the population 

with Multiple Disability. Any successful intervention has to be 

need based and from the beneficiaries perspective. This puts 

forth the need to discover areas to be targeted for empowerment 

in this population. 

        According to the survey conducted by the NSSO in 2002 

estimates a total of 1.8% population of the country suffers from 

one or the other disability out of which 10.63% (2,328,000) have 

multiple disabilities. This number is larger than the whole 

population of few countries like Macedonia and Qatar (United 

States census bureau, 2011). Failing to address the needs of this 

population leads to loss of major human resource that can 

contribute to the society along with emotional social and 

personal conflicts at the individual level and at family level.  

        In India two major acts define the PWMD. Person with 

disability act (1995) class 1 section 2 and the national trust act 

(1999), class H section 2 define Multiple disability (MD) as a 

combination of two or more disabilities. MD has also been 

defined as  persons having concomitant impairments (such as 

intellectual disabilities with blindness, intellectual disability with 

orthopaedic impairment, etc) , the combination of  which causes 

such severe educational needs that they cannot be accommodated 

in a special education program solely for one of the impairments; 

term does not include deaf blindness (Hunt and Marshall, 2006). 

There is little indigenous research in the area of multiple 

disabilities much of this is due to lack of resources and the lack 

of focused professionals working in this domain.  

        Unlike many developed countries like United States where 

newborn and school screening programmes are regularly 

implemented by the government (Boyle & Boulet, 1997, 2005) 

the rehabilitation of a child or adult with disability in India is 

predominantly a personal affair as it is taken up by the parents 

the initiation of which often crosses the critical age of the child 

(Rout & Singh, 2010). The age and intensity with which the 

process of rehabilitation is initiated and continued depends a lot 

on the perception of the care givers. The perception of the 

caregivers is shaped by views of the family and society around 

them and the recommendations by the professionals they 

approach. Discovering the perception of the caregivers would 

help designing a need based protocol and speed up the process of 

rehabilitation by targeting the weak links. Further endeavours to 

understand parental perceptions about the service delivery 

system and the condition of the child would help appreciating the 

strengths and limitation of the person and the present service 

delivery system, the domains which need to be targeted, 

modified or emphasised during the therapy, counselling  as well 

as in  policy making and social inclusion of the PWMD at large. 

The aim of the present study is to discover answers pertaining to 

understanding the complaint of child, age of identification, 

different professionals approached, and issues pertaining to 

perception of child’s problem by others, concerns of mothers and 

model of therapy which the parents preferred. 

 

II. METHOD 

Participants:-  
        A total of 40 parents consented to participate in the study 

from the 290 clients with MD who availed services at NIEPMD 

between June 2012 to November 2012. Among the parents 38 

were mothers and two were fathers who regularly accompanied 

their children for therapy, with mean age of 39.1 years. The 

children taken for the study had a mean age of 9.9 (SD:-±4.7) 

years. Majority of parents interviewed had monthly income of 

less than 6500ƻ/ month, belonged to lower middle class and 

lower socio economic strata and lived in nuclear families in and 

around Chennai. 

Tool :-  

P 
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         A 36 item validated open-ended questionnaire designed for 

the caregivers was used in the study. The English and translated 

Tamil questionnaire was judged for its face validity by two 

psychologists, followed by two speech language pathologists and 

a special educator. The questionnaire was administered in Tamil 

which was the native language of the participants (appendix1). 

Procedure:-  

    Before the interview the participant was elaborated about the 

aim and purpose of the study. Consent was obtained from 

participants and as they consented an interview was conducted in 

one to one setup. The responses were transcribed by one of the 

authors as the interview proceeded following which it was 

discussed and coded within two hours . The questions were 

paraphrased if clients did not understand the content. The data 

was then analyzed using SPSS version 16. 

 

III. RESULTS 

        Majority of clients were provisionally diagnosed of mental 

retardation with cerebral palsy (MR+CP) (21/40) followed by 

autism spectrum disorder (ASD) with mental retardation (12/40). 

Other less common conditions were attention deficit 

hyperactivity disorder with mental retardation (ADHD+MR) and 

developmental delay. Age at which mothers first suspected that 

their child has some problem was 24.2 (SD:±24.2) months. The 

conditions which aroused suspicion of abnormality in the child 

were primarily delayed developmental milestones (18/40), post 

natal risk indicators or medical condition (9/40) like epilepsy and 

birth asphyxia and behavioural problems seen in the child(7/40). 

The mean age at which mothers first took their child to a doctor 

for consultation after suspicion was 27.2 (SD:-± 20.0) months.  

Majority of the clients (26/40) consulted paediatrician followed 

by psychiatrist (6/40) and neurologists (5/40). Other parents 

consulted general physician. As many as 14 children were treated 

with drugs alone and did not have any direct recommendations 

pertaining to accessing consultation from rehabilitation 

professional. Some doctors (7/40) advised to wait and watch as 

the child had developmental delay and could recover with 

medicines and age. Only 13(32%) doctors directly recommended 

rehabilitation services along with medical treatment.  Referral to 

a psychologist for IQ evaluation and admission in play school 

was also recommended to six of the parents.  Out of 40 parents 

23 of them went for a second consultation at the mean age of 

33.5 months (SD: ±30.2). Majority (18/ 23) of mothers consulted 

a different paediatrician rest three consulted a psychiatrist. This 

time 18/23 doctors advised for specific rehabilitation services 

according to child’s needs along with medical treatment and the 

rest recommended to continue with drugs. The mean age of 

major milestones in the process of habilitation has been depicted 

in figure 1 

 

 

Figure 1: Mean age of major milestones in the process of habilitation 

        Mean age at which rehabilitation started for the clients was 

56.14 months (SD:± 30.1). When the rehabilitation first started 

27/40 children were non verbal and 10 had delayed speech and 

language. However, rehabilitation that was first recommended 

and initiated for the child was physiotherapy and occupational 

therapy (22/40). Only 15 parents gave importance to speech 

therapy at the beginning itself along with other therapeutic 

interventions. Parents were also questioned regarding their major 

concerns for their child at the time of interview. Adequate speech 

and language development was solely the main concern for 

parents of these children (12/40) followed by motor development 

and behaviour along with speech and language delay (18/40) 

(figure 2). Few other less mentioned concerns were inability to 

carry on Activities of daily living and reading and writing 

(10/40). Out of 40 children 37 on evaluation had language and 

speech difficulties and at least 65% of them needed AAC in spite 

of that 17% parent who we interviewed found no major 

communication difficulties in their child. Parents were explained 

the stages of normal grief by Elizabeth Ross (1969) and were 

asked to indicate the stage in which they would put themselves. 

Most of the mothers had already accepted their child’s disability 

(22/40) followed by bargaining (11/40) and very few mother 
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were still at the stage of grief and denial (7/40). Society and 

family’s attitude was also probed into and majority of parents 

(27/40) reported that attitude and behaviour of family members 

and society mainly neighbours towards the child and parents 

(especially mothers) was difficult for them to manage and added 

on to their stress. Parents were also interviewed regarding the 

awareness of laws given by government for children with 

disability. About 28 clients were availing the free travel pass and 

1000ƻ per month allowance given by government of Tamil Nadu 

but rest were not aware of basic benefits.  

        Only 29 client’s were asked questions pertaining to different 

work approaches as they were regular clients attending therapy in 

a multidisciplinary set up for a mean period of 2.18 years. 

Twenty of the mothers said that they will prefer Trans 

Disciplinary approach and seven said maybe but they were not 

sure, two mothers said they want to continue with the same 

multidisciplinary approach that they have been attending till 

now. Many reasons were given by the mothers as to why they 

prefer TD approach which were analyzed. The most common 

reasons given by the mothers (20/29) supporting their preference 

towards TD approach is that they don’t need to shift the child 

from one room to another, would have reduced dependency on 

others and uniformity. Among the mothers who supported TD 

approach another good reason given by them was child will be 

better benefitted by one teacher and continuous and uniform 

training.  

        As many as 18 mothers voluntarily reported relaxed and 

feeling comforted after the interview. They reported to be happy 

by the fact that somebody wants to listen to them and their 

opinion matters and thanked the interviewer.   

 

IV. DISCUSSION 

        The clients in the study are representative of the proportion 

of distributions of the clients with MD attending NIEPMD, who 

were diagnosed as CP+MR (48%) followed by ASD+MR (15%) 

(Annual report of NIEPMD, 2011-2012). 

        Most children develop their first words between 12 and 

15months, and it is common practice to wait until a child is 18 to 

24months and still not talking to refer the child for an evaluation 

(Wetherby & Prizant, 2001). The review coincide with our study 

where  mean age of suspicion of a problem by parents is 24.83 

months with a large SD of ± 25.2months indicating the wide 

variance in age of suspicion by parents. The difference is 

probably due to nature of medical problems in children with 

multiple disability. Some postnatal/medical conditions like 

epilepsy, birth asphyxia and neonatal jaundice leading to 

admission or intensive medical treatment aroused immediate 

suspicion while others like delay in developmental milestones 

stir late suspicion. This is unlike the identification of single 

disabling condition of severe nature like hearing impairment 

were mean age of identification is 1.5 (SD:±1.04) years with a 

very small range of variance (Rout, & Singh 2010). Although 

common sense suggests that the child with MD should be 

identified much earlier than a child with unidisability but the 

findings are the other way. It is probably because of global 

developmental delay and visibly alarming medical conditions of 

the child with multiple disability (CWMD) which keeps parents 

engaged and anticipate less from the child. As opposed to 

CWMD a child with unidisability like a child with hearing 

impairment specifically gets delayed in terms of language 

development while other domains like motor development, 

cognitive development etc develop normally. The delay in 

language alone attracts immediate attention and hence these 

children are identified at a lower age as compared to CWMD  

Medical professionals who were mainly consulted by our clients 

were paediatricians (65%) followed by psychiatrists (15%) and 

neurologists (12.5%). In case of unidisability a doctor 

specializing in the specific organ is consulted by the parents; for 

example ENT specialist is consulted for hearing loss (Rout and 

Singh,2010), ophthalmologist for visual impairment and child 

psychiatrist for persons with mental retardation (American 

academy of child and adolescent pshychiatry, 2006).  A 

considerable number of doctors approximately 53% (14+7) did 

not give direct recommendations to consult a rehab professional 

which indicates probable lack of knowledge about the restricted 

critical age or the work domain of rehabilitation professionals. 

With the betterment in health care system the number of children 

who would not have survived after birth is saved is increasing. A 

part of them tend to have lasting disability which cannot be cured 

(AIHW, 2009) and hence the course content about rehabilitation 

and disability needs to be proportionately increased especially for 

paediatrician, neurologist & psychiatrists. Even though the ENT 

refrains from recommending an audiologist for diagnosis and 

treatment in the first visit, it is as less as 21% (Rout &Singh, 

2010) as compared to 53% in case of CWMD primarily 

consulting paediatrician, neurologist and psychiatrist. It is also to 

do with medical condition of the child. Many a time’s doctors 

and parents wait for the child to recover in terms of physical 

condition and vitals following which they plan to begin 

rehabilitation services. However, passive stretching, sensory 

stimulation and speech and language stimulation do not require 

aggressive motor movements by the child and can be carried out 

by parents in consultation with the rehabilitation professional. 

Further consideration with rehab professionals would help 

getting advice about better positioning, movement and 

communication strategies which intern has more palliative and 

bonding effect and trigger the process of healing and 

development. To begin a focused training program the name and 

addresses of doctors and medical professionals visited by the 

parents most commonly need to be collected as done during this 

study and the group has to be addressed first.  

       On the second visit more number of parents almost 78% was 

advised to visit specific rehabilitation professionals. This is less 

to do with awareness about a rehabilitation professional and 

more to do with the requirement for referral and realization that 

medicines alone will not improve child’s condition. This delay in 

referral leads to a loss of critical age of development which is a 

major phenomenon in brain and behavioural development 

(Michel & Mark, 2008). There are many studies that support the 

theory of critical age and concept of early identification and 

intervention. The period from 25weeks of gestation to 5-6 

months of age is most critical to development of the auditory 

pathway and intrurn of speech and language development 

(Graven & Browne, 2008). A pamphlet which indicates 

significance of critical age and need of early rehabilitation, which 

is found to be convincing to doctors and trigger referrals, is 

enclosed in appendix II.  A study done by Yashinaga and Itano in 
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1998 on language skills of early and late identified children with 

hearing loss stated that children identified before 6months of age 

had better language skills than ones identified after 6months. 

Based upon developmental and clinical findings, JCIH 2007 

recommends speech language therapy to start as early as 

6months of age beyond which there is high chance that 

irreversible neurological changes can occur in the auditory 

pathways and cortex restricting the child’s capability to grasp 

language(Rout & Khanna,2012).  In spite of this, early initiation 

of speech therapy is not given due importance as other 

rehabilitation services like physiotherapy and occupational 

therapy which is evident by the lack of concern.  

       On clinical evaluation all the participants had restricted 

language skills but 80% of parents felt the child to be having a 

restricted language needing therapy. Further only 37% of them 

gave priority to attend speech therapy (Figure 2). This suggests 

the low priority placed upon communication skills for children at 

that age as compared to development of ambulatory skills 

 
Figure 2:- Major concerns of parents of children with multiple disability 

 

       Family accounts of families’ experiences frequently contain 

examples of unsympathetic and unhelpful interventions from 

professionals, which may add further to family stress 

(Karthikeyan & Dhanesh, 2013). Parent’s attitude and outlook 

towards their child with disability is an important factor in 

getting their support and contribution as co-therapist during 

rehabilitation. Any form of therapy especially speech therapy and 

occupational therapy have to be carried over to the home 

settings. For this parents need to be educated as co-therapists 

(Conklin, 1996). Especially for speech and occupational therapy 

the activities of daily living (ADL) are modified so as to 

stimulate the targeted communication interaction and motor 

movements. The activities have to be modified according to 

home situations and have to be carried out by mother or 

caregiver. Without accepting and understanding the child’s 

condition it would be very difficult for the mother to carry out 

the activities in a play way method.  To understand the parents 

readiness to actively participate as a co-therapist, parents were 

asked to rate their level of acceptance of their child with 

disability. Stages of normal grief given by Elisabeth Kubler-Ross 

in her 1969 in her book on “death and dying” was taken as the 

baseline and parents level of acceptance was rated according to 

these  5 stages i.e. denial, grief, anger, bargaining and 

acceptance. Among our clients 56% of mothers had already 

accepted their child i.e. have learnt to live with the disability and 

were ready for whatever comes their way. Among other parents 

28% were bargaining with their level of grief and child’s 

disability. In this stage parents will be attempting to bargain with 

which ever god they believe in an attempt to postpone the 

inevitable, this is a weaker line of defence to protect them from 

the painful reality. The rest 16% of parents were still at the first 

stage of grief.  To reach the level of bargaining an average of 

2.7(SD: ±1.5) years and to reach level of acceptance a mean 

period of 8.03(SD: ±4.2) years was taken by the parents to accept 

the child’s condition. To carry over the activities mother needs to 

completely accept her child’s condition. 

        Lags in Communication development is the key indicator of 

any developmental disorder (Wetherby, 2001) and the same was 

seen in the participants. In a place with preponderance of 

children with multiple disability and developmental disabilities 

the proportion of speech therapists needs to be on a higher side to 

cater to the communication therapy needs with in a very short 

critical period. 

         Government since a long time has been giving benefits and 

concessions for persons with disability. In this study parents were 

also asked regarding the government laws they are availing and 

are aware off.  Surprisingly only 28(70%) clients were aware of 

only one law i.e. allowance of 1000Rs/month and free travelling 

pass for government transport and the rest 12(30%) were not 

even aware of these. A similar finding about unawareness of 

government benefits was published by Sarkar & Rout in 2012. 

They stated that people attending a camp to access disability 

certificate were unaware about the benefits which could be 

availed by the help of the disability certificate. Many awareness 

camps needs to be arranged by institutions and NGOs with the 

purpose to educate public regarding the benefits given by 

government for persons with disability and the procedure to avail 

these so that they can improve their quality of life. Mass media 

and television can also be helpful in spreading alertness 

regarding the same. Parents are mostly unaware of the 

government schemes and hardly availed them. After being 

briefed about the services during the interview, many were not 

very excited about the facilities as they were scattered around the 

city and travel with the child was a major concern. Most of them 

agreed to the fact that after a long travel and visit to a new place 

the child falls sick due to the disturbed daily routine which is 

very difficult to handle.  A few parents after being briefed about 

the disability certificate and its benefits made a try. Three of 
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them could manage to get it but were not very happy as they had 

to follow up many times to obtain the disability certificate and a 

few government benefits. They found the exercise to be 

physically, economical and above all emotionally taxing. One of 

the major reasons was due to the non inclusion of people with 

MD under the seven categories of disabilities as prescribed under 

the PWD act, 1995(Government of India,1996). It was up to the 

medical professional to decide whether to give a certificate or 

deny even if he decided to give a certificate he had to spend 

some professional time to think which disability the child has to 

be fit into. All the parents felt the need to get people with MD 

defined clearly under the law. The parents put forth a proposal to 

create a single window service centre. The single window centre 

as proposed by the three parents was expected to cater to ‘womb 

to tomb’ needs starting from a obstetrics and gynaecology unit to 

develop early intervention strategies along with facilities for 

check up and delivery for the population with special needs to a 

long term respite care centre.  

        About 30 Number of parents had been attending regular 

therapy by a multidisciplinary team, for a period of 2.18 (SD: 

±1.8) years. Parents were explained about transdisciplinary (TD) 

approach and asked for their preference regarding the two 

approaches. In TD approach professionals share information and 

skills across disciplines. Assessment is collaborated so that one 

individual may do all or most of the interaction with the child, 

whereas others observe or make suggestions for the interactor to 

use during the assessment process. Team members work together 

whenever possible. They train and receive training from each 

other in reciprocal interactions. Role release is employed (Paul, 

1995). This involves sharing information and having team 

members help each other perform activities traditionally reserved 

within disciplines. Parents preferred TD approach owing to two 

primary reasons. Firstly, to avoid the transition from one 

therapist to another which placed a heavy demand to move the 

child, adjust with different therapists and manage time. Secondly 

the presence of one therapist would lead to amalgamation of all 

the activities during the session and a better continuity of 

therapy. 

 

V. CONCLUSION 

        Due to lack of universal newborn screening programs in 

India there is a massive delay in identification and initiation of 

rehabilitation in CWMD.   

        As soon as parents suspect a problem with their child they 

first go to doctors (mainly paediatrician and psychiatrists) who in 

first visit usually don’t refer the clients to rehabilitation 

professionals. This leads to loss of critical age of child as well as 

delay to develop acceptance which is core to process of 

rehabilitation. Specific doctors and institutions have to be 

targeted where majority of the population of the country consult. 

In absence of universal screening programs efforts to sensitize 

specific doctors popularly accessed for a type of disability will 

help speed up the process of rehabilitation by approximately 

2.5years (32months). 

        Parental concern are mostly pertaining to motor and speech 

and language development for which they showed preference 

towards TD team approach as compared to a MD approach 

which is been practised in India and so  there is a  need to evolve 

this new approach. 

        Even though government has quite a number of schemes for 

the welfare and empowerment of persons with disability hardly 

few parents know about the very basic transport concessions and 

the rest 30% don’t even know this basic amenity. There is an 

urgent need to spread awareness about the schemes and the 

process of procuring these through Mass media. 
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Appendix I 
                                                  Interview Questions 

 

1.Name & Age of the child:-   2.  

Address: 

3.  Provisional diagnosis:-   

4. Age of mother: -                                                                

5.  Literacy of mother:-  

6. Family type: -    Joint/nuclear                                            

7.   Income:-  

8. Age at which mother first suspected a problem:-  

9. Reason behind the suspicion:-  

 

10. Reaction of the family:-  

11. Age of visit to the first doctor:-                              12. 

Profession of  first doctor:-  

13 Address: 

14. Advice given by the first doctor:- 

 

15. Age of visit to second doctor:-                               16. 

Profession of second doctor:-  

17. Address: 

 

18. Advice by second doctor:- 

 

19. Age of visit to third doctor if any:-                        20. 

Profession of 3
rd

 doctor:-  

21. Address: 

 

22. Advice given by 3
rd

 doctor:- 

23. Age of child when rehab started:-                    24. Which 

rehab was first initiated:-  

25. Was child speaking when rehab started:-      

26. Did any professional/Non professional recommend speech 

therapy:-  

27.  Duration since attending NIEPMD:- 

28. Different departments you attend:-   

29. Do you feel difficulty in doing so:- yes/ no sometimes 

30. Do you prefer a trans disciplinary training:- yes/no/not sure 

31. If no/yes why:  

 

32. What are your main concerns for your child at this point of 

time:-  

 

33. What is different or ‘abnormal’ in your life because you have 

a special child:- ( 0 to 5) 

 

34. Stage of Adjustment: Grief, denial, anger, bargaining, 

acceptance. 

 

35. Do you know of some laws for the disabled? 
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Abstract- The God of Small Things is written in a different style. 

The quality of writing is totally unlike from other Indian writers 

.Sometimes the reader feel very difficult to understand her style 

of writings. The novel is not written in a chronological order. 

The structure of the work is full of fact and reality faced by the 

characters. Non- sequential narrative style contains two aspects, 

one is dramatic or scenic presentation of thoughts one after the 

other without any break. Story telling quality tells about the 

whole work. Medium of story telling reveals the entire 

personality of the authors in this novel. 

 

Index Terms- Structure, Non-Sequential, Storytelling and 

Focalization. 

 

I. ARUNDHATI ROY AND HER NARRATIVE TECHNIQUE 

rundhati Roy is one of the gifted Indian novelists in the art 

of writing and her novel The God of Small Things bears 

testimony to her God’s gift. This is the only novel to her credit as 

on date and yet it is considered to be one of the most 

accomplished novels technically in recent years in Indian Writing 

in English. It is a beautiful amalgamation of fact and fiction, and 

so it is full of something new and original embellishments and 

linguistic experiments. Any reader who happens to read this 

novel cannot but go through new and novel experiences and feel 

indelibly impressed.   

       Arundhati Roy is a novelist of a different taste and it is seen 

in the way of her writing. Her difference lies in her 

experimentation with the English language and its poetic 

attributes, in the frequent but speedy change of her point of view 

of life as and when situations warrant and in the  mingling of the 

events of life both the past and the present during  the narration 

of her story. Hence, her different but original taste makes the 

reader feel very difficult to understand her mental makeup. 

Besides, her writing is full of descriptions and the readers are 

tempted to entertain the feeling that her descriptions, which come 

one after another, slow down the narrative. Sometimes, they also 

feel forced to skip certain descriptions in order not to lose their 

interest in reading or to give up reading. 

       The most prominent aspect of Arundhati Roy’s entire fiction 

is its structure. She has included a lot of incidents and episodes 

and they are either given opposite to each other or mixed 

together. Such eventful episodes create an impression on the 

minds of the readers that they are all unusual and unique in 

nature. Though there are many angles of narration for the story to 

take a concrete and final shape, the major angle of it is presented 

through the point of view of the fraternal twins Rehel and Estha. 

In the process, the thematic pattern of the novel gets improved. 

Since the events described in the novel have not been presented 

in a chronological order, the readers get confused and in their 

confusion, they fail to understand the deeper meaning of the 

narrative. Such is the way of Arundhati Roy’s narration of the 

story and it needs the hard labour and very strong patience on the 

part of the readers to find the real meaning behind the layers of 

her subtle and sophisticated narrative pattern. 

       Arundhati Roy’s narrative design adopted in this novel is a 

cross cultural conflict of a society, which has been deeply rooted 

to tradition from time immemorial. Reading of this novel does 

not provide any delight but it creates social awareness in the 

readers and brings to surface societal injustice meted out to the 

have-nots and downtrodden. Its reading also makes the readers 

realize the prevalent social evils such as lack of parental love for 

children, intolerable consequences of unconventional marriages, 

the betrayal of married ones through extra marital relationship, 

violence against women and those belonging to the lower strata 

of society, sexual abuse et cetera (etc.). All such things are 

narrated in the third person, through flashbacks and a stream 

consciousness technique. 

 

Ayemenem as its locale: 

       Arundhati Roy has used Ayemenem as its setting because 

she is of the belief that one can never find a better location 

anywhere in the world. She has considered it as the only place in 

the entire world where the people of different religions such as 

Christianity, Hinduism, Islam and Marxism coexist with all their 

differences but with certain amount of amicability among 

themselves. Moreover, this is the place where she has grown up 

and so she has been aware of the prevalence of different cultural 

habits of the people from her childhood. As she has ingrained 

understanding of this place, which is full of diversity and cultural 

paradoxes. Therefore, she has chosen this place as the 

background, made her imagination run riot to describe the human 

life seen in various colours in existence, and woven an 

enthralling story in her own way. 

 

Her Non-sequential Narrative Style: 

       As far as Arundhati Roy is concerned, she has followed two 

types of narrative technique in this novel. She presents her 

dramatic or scenic presentation of thoughts one after the other 

without any break. In the process, she has created the feeling in 

the readers that they are either taking part in the events described 

or entertaining the feeling that they become one with the 

characters portrayed. As a result, she has made use of two types 

of narratives called mimetic and diegetic and these two types 

make the readers lose interest in continuing the reading of the 

novel at one sitting.  

A 
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       As Arundhati Roy has herself said, the beginning of the story 

need not be the real beginning but it can begin with the incidents 

happened in the past. Ricoeur says: “Looking back from the 

conclusion to the episodes leading up to it, we have to be able to 

say that this ending required these sort of events, and this chain 

of actions” (170). The beginning of this novel begins with the 

description of the reunion of both Rahel and Estha after the 

separation from each other for nearly twenty three years. It has 

not started with their birth and brought up, their family and the 

problems and their separation. Both are thirty one years old and 

they are fraternal twins. It is made known that their mother died 

when she was thirty one years old. It is also revealed through 

their talk that when they were kids, the girl who attained death by 

drowning is Sophie Mol, their cousin.  

       Then the chapter with the details about the educational life 

of Rahel and her marriage with Larry McCasline, an American, 

come later. The line describing her marriage, ““Rahel drifted into 

marriage like a passenger drifts towards an unoccupied chair in 

an airport lounge” (18) brings out the real situation in which 

Rahel found herself isolated and helpless. Through this sentence, 

Arundhati Roy explains that Rahel had no other option except 

marrying Larry McCasline, An American for her security and 

safety as she was left alone. However, she has vividly portrayed 

Rahel’s life at Ayemenem later since her childhood till her 

separation from her brother and mother. 

 

Her Art of Story Telling:  

       Every novelist should be artistically skilful not only at the 

narration of a story but also at the revelation of his point of view. 

Gerard Genette considers the novelist’s point of view as 

focalization. What he means by focalization is “a restriction of 

‘field,’ that is, a selection of narrative information with respect to 

what has been traditionally known as omniscience” (1980. 74). 

He has also divided focalization into three types. One is external 

focalization, the next is internal focalization and the third and the 

last is zero focalization. External focalization refers to the 

physical appearance of the characters and their words and deeds. 

The internal focalization is mainly concerned with the thoughts 

and feelings of the characters. The third type, which is zero 

focalization, refers to the traditional method of narration through 

a narrator who remains omniscient through out.  Arundhati Roy 

has followed the external focalization in the narration of the 

story. From the narrator of the story, important aspects in  the life 

of the past of each character are brought to light. 

       As far as The God of Small Things is concerned, Arundhati 

Roy has used Rahel as a zero focalization because Rahel 

becomes its omniscient narrator. It is she who talks about all the 

incidents and the characters of the entire story. The story begins 

with the appearance of Rahel and her arrival to Ayemenem to see 

her brother from whom she got separated some twenty three 

years earlier. She has come to her native place when she is a 

married woman of thirty one years. She is reminded of the past 

and unpleasant events that had happened at her native place 

Ayemenem. 

       When she and her brother were seven years old, whatever 

had happened was  against tradition and caste. The uncles 

became fathers, the mothers turned  illicit lovers, and cousins met 

with unexpected and unnatural death . . . The unthinkable 

became thinkable and the impossible really happened. (31).  

       The unexpected death of Sophie Mal by drowning strained 

the relationship between Rahel’s family and that of Sophie Mal. 

Ammu was forced to leave Ayemenem to look for employment. 

Rahel was left at Ayemenem under the care of her grand aunt. 

Estha had to join his father Baba at Calcutta in order to pursue 

his educational advancement. Their mother had to die of bad 

health at the age of thirty one in a hotel room all alone. The past 

events thus happened in the family are brought to the present to 

apprise the readers of the past life of Rahel and her family. 

        It is only from the description of Rahel, the personality of 

her grand aunt Baby Kochamma is also made known to the 

readers. Otherwise, the readers would have remained quite 

ignorant of the real nature of Kochamma. She was a traditionalist 

and status and class conscious. She was very cruel in her 

attitudes and behaviour towards Ammu, Rahel and Estha. It was 

she who made the children become a scapegoat for the death of 

Sophie Mal and all that had happened in her family. The 

following description of Rahel about her great aunt from the 

novel is an example for ‘zero focalization’: 

       She found Kochamma having applied make-up to her face. 

The things the aunt  had used for her make-up were 

lipstick, kohl and a sly touch of rouge. As the  house was 

locked and dark and she had only 40 watts bulb, her painted 

mouth  with lipstick had shifted slightly off her real mouth. (12) 

Arundhati Roy has also made use of ‘internal focalization in her 

narrative when Rahel has described the real situation in which 

Ammu had been placed in the house of her husband. Ammu’s 

familial and marital predicament is thus made known to the 

readers only through Rahel.  

       Ammu suffered a lot as a married woman when she was with 

her husband Baba. As a wife, she faced indifferent and 

unfriendly attitudes from her husband. As a daughter-in-law, her 

predicament was greater. She was not at all treated with love and 

affection as the mother of twins. The rude attitude on the part of 

her husband made her appear delirious. As a traditional Indian 

wife and mother of two children, she should have remained 

patient in her embarrassing situations, reconciling herself to her 

fate. When her physical and mental suffering became severe, she 

decided what she should do to live a life of ease and comfort 

       One day Ammu left her house of suffering and merciless 

husband with her two children and found a haven in her native 

place Ayemenem. No sooner did she reach her native place than 

she felt greatly relieved and this relief was clearly visible in her 

appearance. Her comfort, both physical and mental, became the 

index of her mind. However, she felt sexually attracted towards 

Velutha, an untouchable and she found pleasure in her illicit and 

extra marital sexual relationship with him without minding the 

welfare of her children. The consequences of her act affected her 

greatly, her children and the family. 

 

Her medium of Story Telling:  

       Arundhati Roy has followed the third person narrative in this 

novel and the entire story is narrated from the point of view of 

Rahel, one of the main characters of the novel. Everything that 

has happened in the lives of twins, to their family and in the life 

of Sophie Mal and to her family is brought to light only through 

Rahel and she is none other than the novelist herself. It is she 

who begins and ends the story. Roy herself puts it: 
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... the novel ends in the middle of the story, and it ends with 

Ammu and Velutha making love and it ends on the on the word 

“tomorrow”. And though you know that what tomorrow brings is 

terrible, the fact that the book ends there is to say that even 

though it’s terrible, it is wonderful that it happened at al. 

(Simmons) 

       Through the character of Rahel, the personality of the 

novelist in all aspects is also revealed. Rahel narrates about how 

she had to study architecture.  

       Her narration actually brings out the educational background 

of Arundhati Roy herself and her unexpected study of 

architecture in a college after her entrance examination. Her 

study of architecture was not born out of any interest in this field. 

Arundhati Roy remains omniscient in the character of Rahel that 

she has created because she had to study architecture without any 

preference to a particular course of study. The novel progresses 

without any hitch from the first chapter to the last chapter 

through the narration of Rahel. Each chapter has been given a 

separate chapter heading and all the chapter headings bring out 

the real strength of the characters. Madhu Benoit explains the art 

of story telling as : “ She is not telling a story, but she is using a 

story, raising reader expectancies” (85). 

 

Her use of Parallelism: 

       Arundhati Roy’s use of parallelism is one of her greatest 

literary achievement as a novelist. She has adopted it to give 

emphasis to the tragic effect of love relationship among the 

characters. She compares Rahel and Ammu with their noticeable 

and remarkable similarities in their characters. She also draws a 

parallel in the decision of Ammu and Rahel regarding their break 

of love relationship. Ammu had to give up her illicit relationship 

with Velutha. Similarly, Rahel had to give up her love 

relationship with her childhood friend. Ammu had an abused 

tainted childhood and she returned to Ayemenem from Calcutta 

after a divorce from Baba. Rahel’s life is nothing better than that 

of her mother. Rahel had to take care of herself from her 

childhood, grew up to become a divorcee and returned to her 

native place. Rahel came to her native place at the age of thirty 

one and at this age her mother died. Arundhati Roy brings out a 

lot of similarities between herself and her creation Rahel. Both of 

them spent their childhood only at Ayemenem. The mothers of 

both Arundhati Roy and her character Rahel lived in Ayemenem. 

They were Christians by birth but their fathers were Hindus. 
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Abstract- With the advancement in technology, various options 

to get latest news updates have increased significantly. News 

updates are easily available on web. So many users have shifted 

from traditional newspaper to digital news. This poses serious 

challenges to news providers where they need to make latest 

news readily available to user at all instants. Our project deals 

with similar issues and recommends news providers what 

exclusive news they are missing when compared to their 

competitors. 

 

Index Terms- News, Collection, Similarity, Keywords, Stop 

words, Ranking. 

 

I. INTRODUCTION 

1.1 Overview 
nformation retrieval and extraction techniques can be 

efficiently applied along with latest web technologies available to 

develop many applications beneficial to various businesses as 

well as users. In our system we develop two modules. First 

module assimilates news from various sources to process news. It 

has sub modules which gather information, find similarity in 

news, find the differences in news, removes stop words, 

recommends a particular news agency the news they are missing 

when compared to other news channels. Second module after 

collecting news from a source facilitates user to view news of 

that news channel in a language which user desires from a list of 

languages. So even News providers of local languages will be 

able to use this project. 

 

1.2 Motivation 

       Today being a world where every moment a new News is 

created, every person irrespective of their language and 

community would like to be updated with latest happenings in 

the society. With technological advancement various gadgets 

have become too common and are easily accessible to people. 

One would like to read news from a particular source in some 

other language. But he may not be able to do so as he is not 

familiar with the language. So we can develop an application 

which collects news in a language specified by news agency and 

parse it to convert to language desired by the user. User can 

choose amongst list of languages which is given. For Example. If 

a user from village wants to read what news BBC world is 

publishing on their website. But he may not be able to do so as 

he doesn’t know English Language. 

       Many applications have been already developed in news 

domain for the users need. But the news providers also want 

automated processes to facilitate user easiness. They require to 

compare their news with their competitors for smooth flow in 

business and not missing out any exclusive news. Most of these 

tasks are done by human analysts. We can provide an application 

which helps news provider to compare their news with 

competitors. We can also recommend what they are missing out 

in their news so that they have exclusive coverage of latest news. 

 

1.3 Scope  

       System proposed could be further remodeled and refined for 

servicing complex user requirements. Our system would only 

process Text news. News in images and video will be out of 

scope of this project. Also we can limit news sources to 5 which 

can be further extended to 50 news sources if complex system is 

desired. Our system would only recommend keywords relevant 

to missing news and not the entire sentences. TextRank 

algorithm and idf scores will be used to rank keywords at various 

levels. Other ranking schemes are not considered. Also we have 

not taken time when news has been published online into 

consideration as “top stories” from various sources are retrieved 

which contain news updates related to all domains.  Source news 

channels considered would be in English language as English is a 

standard language accepted worldwide. It can be extended to 

translate from any language to any other language. We will 

recommend missing keywords to news sources. System can be 

also designed to recommend entire sentence and further also the 

domain from which they can add up news in their source. 

 

II. INFORMATION EXTRACTION FROM PLAIN TEXT IN NEWS 

2.1 News Representation 

       When talking about News collection, first issue which may 

arise is what kind of news representation do we require for our 

system? It can be text, audio, image or any other format. Our 

system would be limited to news in text format. The news 

present on web is mostly in XML format. So in our application 

news would be text retrieved from XML which is embedded in 

between tags. 

 

2.2 News Collection 

       News in our system would be collected from various online 

sources. Various technologies are available for retrieving news 

from online sources. News can be efficiently gathered from 

different sources using RSS [4]. Different news websites allow 

RSS feeds to be included in code so that real time news data can 

be fed dynamically to the application for processing. Only the 

data within the title tag of sources can be stripped off to collect 

the headlines [6] as headlines are of more importance in our 

application as compared to entire article because we need to spot 

the differences and similarities in news and not the quality of 

content. 

 

 

 

I 
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Figure 1. Pre-processing 

 

2.3 Removal of Stop words 

       Feeds from different sources may contain irrelevant 

information. But as we are just stripping content of title tag, most 

of the content is relevant. Still it will contain many stop words 

like at, a, the, is, above, under etc. which need not be compared 

otherwise which may lead to wrong calculation of distance 

measure or similarity measure. Only keywords other than stop 

words need to be compared in multiple sources. Term weighting 

can be used for calculating similarity measure. It requires 

counting of keywords which are same and accordingly news can 

be weighted. This news is recommended to news agency only if 

weight is above threshold value. Keywords can also be ranked. 

And only those keywords above a certain rank need to participate 

in recommendation [10]. 

 

2.4 Similarity Check 

       Concept which other methods use like tf for weighting the 

words in a document, cannot be used here because we are only 

extracting information in title [1, 4]. 

 

       idf = log( number of documents/no of documents containing 

that term) as given in equation (2). 

 

       Even idf {inverse document frequency} may give false 

measure. If the number of sources in which a particular keyword 

occurs is more it means that keyword is present in most news 

sources and rest news sources are missing on that story. But in 

case of exclusive news inverse of idf would be helpful as only 

one source has breaking news and rest sources are missing out 

that news. We neglect the latter case assuming in this 

competitive world most of the channels would have exclusive 

story on their page. 

 

III. IMPLEMENTATION 

3.1 Get News 

       The first requirement of our implementation should   be 

acquiring news from various sources. We use a very simple 

technique of RSS feeds. The headlines from various sources are 

extracted using RSS and fed to the GUI which news providers 

can view. Following snapshots make it clear that by clicking 

buttons for respective news channels, news of corresponding 

channel can be acquired in textbox. 

 

 
Fig 2: Get All News 

 

3.2 Compare News 

       Also we have compare news button which can be set to show 

either the similarities in news of various channels or the 

difference between them. Coding varies accordingly. While 

showing the similarities or the differences it is very important 

that less significant words [12] in the news are not compared. 

Hence we remove stop words which do not participate in 

similarity check. Not all keywords should be checked. So we can 

rank [12] the keywords according to idf {inverse document 

frequency) as discussed before. Other methods of ranking 

keywords like position based ranking, graph based ranking and 

centroid based technique can also be used [7].  Only those 

keywords achieving higher ranks [12] need to be checked for 

presence in other sources. Following snapshots show result after 

comparison between sources. 

 

 
Fig 3: Compare News (b) 

 

IV. RESULTS 

       Implementation part shows that we have successfully 

compared news for similarity check and recommending missing 

news. But this can further be improvised for fine results. Most 

approaches in this area are human based. And very less 

automated processes are available for comparision. So automated 

processes can be developed for recommending missing news 

which can be further tuned to requirements. 

 

V. CONCLUSION AND FUTURE WORK 

       In our system we discussed the design and implementation 

of Multilevel Ranking for web news information collecting and 

filtering so that it can be automatically compared with news of its 

competitors. Besides we introduced concept of removing stop 

words and inverse document frequency for better comparison 

with less human intervention. Translation of news in English 

language to news in language desired by user has been also 

introduced.  

       As Future scope we can increase maturity of technique used 

for similarity check by using a better keyword ranking algorithm. 
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Also we can recommend entire sentences instead of only 

keywords. Our system may not only translate news from English 

to any other language but also it may translate from any language 

to any other language. Concept based approaches for 

classification can be implemented with the help of Ontology to 

handle semantic mismatches. 
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    Abstract- The field investigation during 2013-14 at Talwandi 

sabo, Punjab revealed that there are 19 insect pests identified 

from kharif crops whereas 13 insect pests were recorded from 

rabi crops. The 5 bio control agents and 2 ant species were 

recorded from agriculture field. In these Hemiptera and 

Lepidoptera are having maximum number of insect pests causing 

major damage to both kharif and rabi crops. Hence the present 

studies provide good information about different insect pests and 

its associated insects in agriculture fields. 

 

   Index Terms- Insect pest, Bio control agents, Hemiptera, 

Lepidoptera, Kharif and Rabi crops 

 

I. INTRODUCTION 

 

Worldwide food plants are damaged by more than 10,000 species 

of insects (Dhaliwal et al., 2007). Despite using various control 

methods the control of agriculture pests continues to be critical 

for farmers. The yield loss by insects reaches as high as 60-70%. 

In India agriculture is currently suffering an annual loss of about 

Rs. 8, 63, 884 million due to insect pests (Dhaliwal et al., 

2010).This heavy crop loss causes the farmer to use huge amount 

of pesticides (Aktar et al., 2009). But, both the quantity of food 

loss to pests and the cost of pest control in terms of money and 

human health are significant (Pimentel and Greiner, 1997). 

Therefore the present study during 2013-14 makes a modest 

attempt to explore the existing occurrence and infestation rate of 

insect pests and diversity of their associated insects in agriculture 

fields (kharif and rabi crops) of Talwandi sabo, Punjab. 

 

 

II. MATERIALS AND METHODS 

  

a) Collection Method and Identification: 
 

Agriculture fields were visited twice a month. The sampling was 

done twice in a day: a) Morning hrs (6:30 am to 9:30 am) b) 

Evening hrs (4:30 pm to 6:30 pm).  

Collection was done by using Hand picking and Sweep net 

method. Small sucking pest like aphids and mealy bugs and large 

sized caterpillars were handpicked. Whereas in sweep net 

method each quadrate was swept several times (10 sweeps were 

performed each time and new 10 sweeps was repeated after a gap 

of 10 minutes). For storage and preservation the killing jars with 

potassium cyanide were used to killed large insects. The small 

insects were preserved in glass vials consisting of 70-90% ethyl 

alcohol. 

Identification and labelling was done in the laboratory using the 

keys available in standard taxonomic literature and standard 

manuals.  

 

b) Estimation of Incidence as well as Infestation-rate of Insect 
Pests on kharif and rabi crops 
 

The scale given by Vennila and his Co- author in National Centre 

for Integrated Pest Management, New Delhi in year 2010 was 

followed to estimation of incidence and infestation-rate of insect 

pests on various kharif and rabi crops 

  

0-4 Scale infestation 

0 Grade: No insect/ indecently seen 

1 Grade: Scattered appearance of few insect pests on the plants 

2 Grade: Severe incidence of insect pests on only one branch 

3 Grade: Severe incidence of insect pests on more than one 

branch 

4 Grade: Severe incidence of insect pests on whole plants was 

recorded 

 

III. RESULTS AND DISCUSSION 

 

Assessment of the agricultural fields during the period of 2013-

14 showed economically important kharif and rabi crops was 

damaged by a wide range of insect pests.  

The present study identified 19 species of insect pests from 

kharif crop which are belongs to order Orthoptera, Hemiptera 

and Lepidoptera. Whereas 13 species of insect pests was 

recorded from rabi crops which are belongs to order Hemiptera, 

Thysanoptera,  and Lepidoptera in agriculture fields of Talwandi 

sabo, Punjab. Out of which the maximum insect pests percentage 

(58% & 69%) was of order Hemiptera in both karif and rabi crop 

respectively; which was followed by order lepidoptera presenting 

(37% & 23%) of pest percentage respectively. However the 

minimum pest percentage was recorded from order Orthoptera 

(5%) in kharif crop & 8% of pest percentage was recorded from 

order Thysanoptera in rabi crops respectively (Graph 1 and 2). 

Insect pests belonging to order hemiptera Aphis gossypi, and 

Myzus persicae (Family: Aphididae); Bemisia tabaci (Family: 

Aleyrodidae); Phenacoccus solenopsis (Family: 

Pseudococcidae); Dysdercus cingulatus (Family: Pyrrhocoridae) 

and Pyrilla perpusilla (Family: Lophopidae) were considered as 

serious concern to kharif crops such as paddy, cotton, maize and 

sugarcane. Whereas Aphis crassivora, Rhopalosiphum maidis 

and M. persicae ; B. tabaci  were causing damage to rabi crop 

like mustard, wheat and check pea in agriculture fields of 
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Talwandi sabo (Table I& II). Damage symptom of Pernpherulus 

affinis (Cotton stem weevil) (Family: Curculionidae) was also 

recorded from cotton plant. 

The similar finding were reported by Olivera et al. (2001) who 

revealed the Bemisia tabaci as major concerned for  subtropical 

and tropical agriculture as well as in greenhouse production 

systems causing damage to more than 600 plant species. Pyrilla 

perpusilla (Family: Lophopidae) cause the damage to Triticum 

sativum, Zea mays, Sorghum and Sugarcane causing direct and 

indirect losses (Gupta and Ahmad, 1983; Kumara Singhe and 

Wratten, 1996; Gamehiarachi and Fernando, 2006). 

The present study also reveals that M. persicae, B. tabaci; P. 

perpusilla and Melanitis leda are common insect pest species 

which persist throughout the year. This is due to their 

polyphagous nature and ability to migrate from one host to other.  

Similar type of research by Mishkatullah and Mahmood (2007) 

reported that due to multiple host range as well as the migration 

from wheat to sugarcane and maize helps P. perpusilla to survive 

throughout year. Aphis gossypii and Phenacoccus solenopsis are 

also considered to be a serious pest because of their polyphagous 

feeding habits (Minks and Harrewijn, 1987; Arif et al., 2009; 

Abbas et al., 2010).   

 

This increasing pest population are control naturally by bio 

control agents. In Talwandi sabo 5 different species of insect 

predators and parasitoids were recorded. These predators like 

Chrysoperla zastrowi Arabica and Sympherobius fallax are 

commonly seen to feed on mealy bugs and aphids. Aenasius 

bambawalei and Apanteles rubecula parasitoid on mealybugs 

and larva of cabbage butterfly (Table III) 

But population of bioagents were affected by huge use of 

insecticides (Cork et al., 2003). These uses of insecticides are 

increase to prevent yield loss by increased pest population. This 

forceful use of chemicals lead to resistance, resurgence, 

environmental hazards (Mascarenhas et al., 1998). Therefore the 

proper management of insect pests are needed by integrating this 

knowledge with various proven methods of pest control against 

the target pests (Gupta et al. 2004). Ultimately this will replace 

insecticides to which the pest had developed resistance and 

increases the yield (Ahuja, et al., 2012) and help in conservation 

and augmentation of exotic and native natural enemies. So, the 

present study provide the  proper knowledge of insects (Pest or 

Bio control agents)  occurrence and infestation status in the fields 

which will helpful for selecting effective and significant eco-

friendly method for management of these polyphagous insect 

pests at appropriate time.  

 

 

 

 

 

 

 

Table I List of insect pests recorded on kharif crops in Talwandi sabo, Punjab 

 

Pest Name Family Order Kharif Crop Status 

Gryllotalpa fossor (Mole cricket) Gryllotalpidae Orthoptera Paddy 1 Grade 

Amrasca biguttula (Cotton Jassid) Cicadellidae 

Hemiptera 

Cotton 2  Grade 

Nephotettix nigropictus (Green rice leafhopper) Paddy 2 Grade 

Aphis gossypii   (Cotton aphids) 
Aphididae 

Cotton 4 Grade 

Myzus persicae  (Green peach aphids) Cotton 4 Grade 

Dysdercus cingulatus (Red cotton bug) Pyrrhocoridae Cotton 4 Grade 

Bemisia tabaci (Whitefly) Aleyrodidae Cotton 4 Grade 

Pyrilla  perpusilla (Sugarcane leaf hopper) Lophopidae Sugarcane,  Maize 4 Grade 

Phenococcus solenopsis (Mealy bug) Pseudococcidae Cotton 4 Grade 

Lygaeus militaris (Plant bug) 
Lygaeidae 

Cotton 1 Grade 

Lygaeus hospes (Lygaeid bug) Cotton 0  Grade 

Nezara gramineae (Green plant bug) Pentatomidae Paddy 0 Grade 

Scirpophaga auriflua (Sugarcane top shoot borer) Pyralidae 

Lepidoptera 

Sugarcane 4 Grade 

Platyedra gossypiella (Pink bollworm) Gelechiidae Cotton 4 Grade 

Melanitis leda  (Common Evening Brown) Nymphalidae Paddy 1 Grade 

Earias insulana  (Spiny bollworm) 
 

Noctuidae 

Cotton 4 Grade 

Helicoverpa armigera (American bollworm) Cotton 4 Grade 

Spodoptera littoralis (African Cotton Leaf worm) Cotton 4 Grade 



International Journal of Scientific and Research Publications, Volume 4, Issue 8, August 2014      410 

ISSN 2250-3153  

www.ijsrp.org 

Pericallia ricini  (Darth Maul Moth) Maize 1 Grade 

 

 

 

 
 

Fig-1 Insect Pests Percentage in Kharif crops of Talwandi sabo, Punjab 

 

 

Table II List of insect pests recorded on rabi crops in Talwandi sabo, Punjab 

 

Pest Name Family Order Rabi Crop Status 

Aphis crassivora  (Cow pea aphids) 
Aphididae 

 

Hemiptera 

Chick pea 4 Grade 

Rhopalosiphum maidis (Maize aphid) Wheat 4 Grade 

Myzus persicae  (Green peach aphids) Mustard, Wheat 4 Grade 

Bemisia tabaci (Whitefly) Aleyrodidae Mustard, Wheat 4 Grade 

Pyrilla  perpusilla (Sugarcane leaf hopper) Lophopidae Pea, Wheat 2 Grade 

Anoplocnemis phasiana (Coreid bug) 
Coreidae  

Chick pea 0 Grade 

Clavigralla gibbosa  (Pod sucking bug) Chick pea 1 Grade 

Nezara gramineae (Green plant bug) Pentatomidae Wheat, 2 Grade 

Bagrada picta (Bagrada bug/ Colourful bug) Psychidae Cabbage 0 Grade 

Caliothrips indicus (Thrips) Thripidae Thysanoptera Wheat 4 Grade 

Pieris rapae (Small white butterfly) Pieridae 

Lepidoptera 

Mustard 3 Grade 

Melanitis leda (Common Evening Brown) Nymphalidae Wheat 0 Grade 

Lampides boeticus  (Long-tailed Blue) Lycaenidae  Chick pea 4 Grade 
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Fig- 2 Insect pests Percentage in Rabi crops of Talwandi sabo, Punjab 

 

 

 

 

Table III Natural enemies recorded from kharif and rabi crobs in fields of Talwandi sabo, Punjab 

 

Pest Name Family Order Status 

Cheilomenes-sexmaculata Coccinellidae Coleoptera 

Predator Chrysoperla zastrowi Arabica 
Chrysopidae Neuroptera 

Sympherobius fallax 

Aenasius bambawalei Encyrtidae 
Hymenoptera Parasitoid 

Apanteles rubecula Braconidae 
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Abstract- Routing in Wireless Sensor Networks has to take into 

account the limited battery resources of the nodes. Sensor nodes 

can also be powered by other energy sources like solar energy. 

This paper provides a review of Environment monitoring using 

Wireless Sensor Networks. The issues  related to environment 

sensor networks is highlighted. The real time applications  in 

environment monitoring is presented with emphasis on energy 

conservation. Furthermore in this paper we address the problem 

of scavenging energy using solar powered devices. 

 

Index Terms- Environment monitoring, Wireless Sensor 

Networks, routing, energy conservation, solar power 

 

I. INTRODUCTION 

ireless Sensor Networks (WSNs) are deployed in adverse 

areas in random infrastructure. Environmental monitoring 

is achieved by a large number of sensors  with  precision  that 

can measure temperature, light, pressure, humidity and motion. 

WSNs comprise of thousands of sensor nodes working together 

to accomplish a common task [1 ]. 

       The Key contributions of this paper are as follows: Section 2 

highlights the issues in Environmental Sensor Networks. In 

Section 3 we present a few applications for environment 

monitoring. In Section  we discuss the use of solar powered 

sensor nodes in routing for environmental monitoring  and 

Section 5 concludes the paper. 

 

II. ISSUES IN ENVIRONMENTAL SENSOR 

NETWORKS 

       Environmental Monitoring applications are based on the 

development from data to information to knowledge. Hence, the 

more meaningful data is obtained, the more knowledge is derived 

[ ]. Because data is gathered through measurement and 

observation, the measurement system capabilities of WSNs offer 

several advantages to the field of Environment Monitoring. An 

ideal WSN observes the environment at multiple locations and 

automatically transmits the data to a gathering point via the 

networked infrastructure. Because the sensing networks are 

usually directly connected to the Base Station that can be 

connected to the Internet, data is gathered in real-time. 

       The vast number  of solutions that have driven the research 

community over the years made WSN phenomenon a reality. 

However their proliferation has so far been limited with just a 

number of commercial applications. The major challenge for the 

proiferation of WSN is energy. Extemely energy-efficient 

solutions are required for each aspect of WSN design to deliver 

the potential advantages of the WSN phenomenon. Therefore, 

energy efficiency is the major challenge in both existing and 

future solutions of WSNs. Sensors and Actuators will be 

mandatory to accomplish the term Internet of Things where 

networks and embedded devices are omnipresent in our lives and 

provide relevant content and information whatever the user 

location [6]. Although efforts have been done to achieve the 

Internet of Things vision, there still some challenges that need to 

be addressed. The most relevant are presented below. 

 

 Power management. This is essential for long-term 

operation, especially when it is needed to 

monitoring remote and hostile environments. Energy 

Harvesting schemes like solar power and new power 

storage devices are  possible solutions to increase 

the sensors lifetime. 

 Remote management. Systems installed on isolated 

locations cannot be visited regularly, so a remote 

access standard protocol is necessary to operate , 

manage to configure the WSN, regardless of 

manufacturer. 

 Scalability. A WSN comprises of  thousands nodes. 

Current real WSN for environment proposes the use 

of tens to hundreds nodes. So it is necessary to 

prove that the available theoretical solutions are 

suited to large real WSN. 

 Usability. The WSNs are to be deployed by users 

who buy them off the shelf. It is necessary to 

propose new plug and play mechanisms and to 

develop more software modules with more user-

friendly interface. 

 Standardization. The IEEE 802.15.4 represents a 

milestone in standardization efforts  It is important 

to specify standard interfaces to allow 

interoperability between different modules vendors 

in order to reduce the costs and to increase the 

available options. 

 Size. Reducing the size of sensor nodes is essential 

for many applications. Battery size and radio power 

requirements play an important role in size 

reduction. The production of boards compatible with 

the smart dust can be established in WSN 

environmental monitoring. 

 Support other transducers types. Environmental 

monitoring usually uses limited type of transducers, 

such as temperature, light, humidity and 

atmospheric pressure. New environmental 

monitoring applications will be developed and new 

W 
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transducers will be necessary to measure new 

physical phenomena, for example image and video. 

To transmit images and video on resources and 

power constrained networks are  a  challenge . 

 

III. ENVIRONMENT MONITORING APPLICATIONS 

        (i)Great Duck Island [3]: The Intel Research Laboratory at 

Berkeley in collaboration with the Col-lege of the Atlantic in Bar 

Harbor and the University of California at Berkeley have 

developed habitat monitoring wireless sensor network that 

enables re-searchers worldwide to engage in the non-intrusive 

and non-disruptive monitoring of sensitive wildlife and habitats. 

The network was first deployed on Great Duck Island, Maine in 

Spring of 2002. This network consisted of 32 motes and monitors 

the microclimate in and around nesting burrows. 

       Each mote had sensors for temperature, humidity, barometric 

pressure, and mid-range infrared. Motes periodically sample and 

relay their sensor readings to computer base stations on the island 

which then make them available to researchers world-wide over 

the internet. In June 2003, a second generation network with 56 

nodes was deployed which was then augmented with 49 

additional nodes in July 2003 and with 60 more burrow nodes 

and 25 new weather station nodes in August 2003. Among the 

main requirements is that there should be no human presence on 

the island for the approximately 9 month breeding season, thus 

each node should conserve its energy to last until the end of the 

monitoring period.  

 

(ii)Syracuse Project [4]: 

        Syracuse University researchers have installed a dozen 

robotic sensors (RUSS system – Remote Underwater Sampling 

Stations) to form an underwater monitoring system to safeguard 

drinking water. The 12 robots will cover (in almost real-time) 

part of the Seneca River and five connected lakes that provide 

drinking water for more than 500,000 people in central New 

York. Such a robot network can automate the process of water 

testing making it significantly easier and faster. Similar 

underwater environmental monitoring programs are under way in 

Minnesota, Washington, Nevada and North Carolina. In this 

system, each robot is equipped with temperature, oxygen, 

turbidity, light and salt content sensors. As the robots move in 

the lake, they record measurements every 10 minutes and send 

them to a central location using mobile phone technologies.  

iii)North Temperate Lakes: The North Temperate Lakes 

project [2] is another example of sensor net-works for 

environmental monitoring. The main goal of the project is to 

“develop an intelligent environmental sensing network for 

detecting ‘episodic environmental events and understanding their 

consequences to lake dynamics”. The network is collecting 

measurements of the overnight Dissolve Oxygen (DO) level from 

the sensors and its aim is to understand the interactions among 

the processes (physical, chemical, and biological) that along with 

external drivers result in the long-term dynamics within the lake. 

The proposed embedded sensor network needs to have an 

intelligent command control system to implement adaptive 

sampling and query the sensors for more information in case of 

an event. 

       iv) Home Applications: Home control applications provide 

control, convenience, and safety using WSNs. Sensing 

applications facilitate flexible management of lighting, heating 

and cooling systems from anywhere in the home. WSNs 

applications capture highly detailed electric, water and gas utility 

usage data. Home security systems are widely used to prevent 

thefts. 

 

IV. UTILIZING SOLAR POWER IN WSN FOR 

ENVIRONMENT MONITORING 

       Environmental energy harvesting has emerged as viable 

technique to supplement battery supplies. However , designing 

an efficient harvesting requires an in-depth understanding of 

several factors. For example , solar energy supply is highly time 

varying and may not always be sufficient to power the sensor 

network. Harvesting components, such  as solar panels, and 

energy storage elements, such as batteries or ultracapacitors , 

have different voltage-current characteristics, which must be 

matched to each other. 

       Designing most of the research in routing in WSN assumes 

that all  nodes are battery driven. Some of these nodes can be 

powered by solar or gravitational power. Nodes powered by 

these sources can transmit and receive packets without 

consuming battery energy as in Figure 1. 

 

 
 

Figure 1. Solar panel connected to Sensor Board 

 

       Therefore routing packets through these solar powered nodes 

is made use of in a simplified version of directed 

diffusion[4].The results of routing through the above strategy 

proved that it is worthwhile to make routing protocols solar-

aware ;that is the fact that one  could route via solar-powered 

nodes   should be incorporated into the routing decision.The 

simulations of the study conducted as in [6] showed that 

significant energy savings occurred in routing traffic via nodes 

powered by solar energy. 

       In sLEACH[5] , besides the remaining energy and the 

position of the nodes, it can also transmit their solar status to the 

Base Station. This protocol assumes the solar driven nodes that 

have a high remaining energy level have a high chance of 

becoming Cluster Head. 
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V. CONCLUSION 

       Environmental monitoring using sensor networks shares 

some common issues and important challenges that researchers 

are faced with today. In our view, the most important challenges 

include 

1) Taking the vast amount of data produced by the thousands 

of sensor nodes deployed and turning them into something 

useful that the final user can benefit from. This process 

implies that spatial and temporal infield data must be 

compressed to remove redundancy and exploit correlations, 

e.g., use situation-aware adaptive sampling. Furthermore, 

the data processing may be done in a decentralized fashion 

by employing data-centric communication.  

2) Detection of driving events by observing readings of many 

different sensors and using in-field power-aware decision 

fusion. This also raises the issue of area coverage such that 

the “miss” and “false alarm” probabilities are minimized.  

  

       To address these challenges (within the sensor power and 

processing constraints) one needs to find ways for information 

management (sensor data collection, storage, quality control, 

applications for querying and analyzing data) in an energy 

efficient way. Use of solar energy could come to aid in energy 

supplies to batteries of the sensor nodes. 
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Abstract- Optimization the production of extracellular lipase in 

culture of Bacillus cereus has been investigated. From 10 

samples of diesel fuel polluted soil it was found that 3 samples 

was positive for the presence of B. cereus. Lipase production by 

B. cereus isolated from diesel fuel polluted soil was investigated 

and optimized. The enzyme production was increased with 

increasing time and maximum enzyme activity was obtained 

after 72 hrs of incubation. Effect of pH and temperature indicated 

that, the lipase production was maximum at pH 8.0 (60.2 U/ml) 

and at 35°C (55.25 U/ml). The lipase production was optimized 

in shake flask experiments. With a selected carbon sources, 

maltose (65.5 U/mL) and nitrogen source, peptone (66.25 U/mL) 

was suitable substrates for accelerating lipase production. The 

present study indicates that the various factors influenced 

enzyme production by the bacteria, it appears that the nature of 

the supplements had significantly influenced on the production. 

 

Index Terms- Lipase, B. cereus, Production factors. 

 

I. INTRODUCTION 

ipase is a potential enzyme employed in industries for 

decades to hydrolyse fats and for the production of desirable 

esters [1]. The production of lipase by microorganisms depends 

largely on the species, strains and culture conditions that are 

responsible for the hydrolysis of lipids. Lipases have been 

isolated from microorganisms especially from fungi, bacteria, 

and yeasts [2]. Lipase occurs widely throughout the world's flora 

and fauna. In eukaryotes, lipases are involved in various stages of 

lipid metabolism including fat digestion, absorption, 

reconstitution, and lipoprotein metabolism. In plants, lipases are 

found in energy reserve tissues. Numerous species of bacteria, 

yeasts and moulds produce lipases with different enzymological 

properties and specificities [3]. Similarly, many authors reported 

that, the common lipase-producing bacterial strains are 

Pseudomonas aeruginosa, P. fluorescens, Bacillus coagulans, B. 

cereus, Staphylococcus aureus, S. hyicus [4]. Lipases are used as 

additives in detergent formulations, in cleaning solutions and in 

waste treatment cocktails for downstream industrial processes 

and for domestic use also [5]. Lipase production is influenced by 

the type and concentration of carbon and nitrogen sources, the 

culture pH, the growth temperature and the dissolved oxygen 

concentration [6]. Considering the information given above the 

present study was undertaken to optimize the lipase production 

by Bacillus cereus  isolated from diesel fuel polluted soil using 

different substrates, pH, temperature and metal ions.  

  

II. MATERIALS AND METHODS 

Sampling 

        Diesel fuel polluted soil samples were collected in sterilized 

polystyrene bags of one liter capacity from different 10 areas, 

Baghdad, Iraq. Samples were transferred for microbial analysis.  

 

Isolation of Lipolytic bacteria 

        For the isolation of lipolytic microbes, 1.0 gm of sample 

was dissolved in 100 ml of double distilled water. It was then 

serially diluted (10
-1

to 10
-6

) and the diluted samples were plated 

on tributyrin agar plates. The formation of clear zone around the 

colony on the plate was considered as lipolytic microbes [7]. 

 

Identification 

        Bacilli bacteria which formed large clear zone around the 

colony were identified based on morphological, biochemical and 

physiological characters according to Bergeys manual of 

determinative bacteriology [8] which were identified as Bacillus 

cereus, the isolated organisms were maintained on nutrient agar 

slant supplemented with 1% olive oil. 

 

Lipase Production 

        The bacterium was initially cultured using medium 

containing (w/v): yeast extract (0.15%), peptone (0.5%), sodium 

chloride (1.0%) and olive oil (0.5%), at pH 7, and 32°C for 24 h. 

Then, 5% of enriched seed culture was inoculated into a 50 ml 

medium (w/v) containing potassium peptone 0.5%, dihydrogen 

orthophosphate 0.1%; sodium chloride 1% and magnesium 

sulphate 0.01%. Then it was incubated at 32°C at 150 rpm. After 

incubation it was centrifuged at 10000 rpm and the supernatant 

was used for lipase activity determination [7]. 

 

Lipase Assay 

        Lipase activity was assayed through spectrophotometric 

method by using p-nitrophenol palmitate as substrate. The 

reaction mixture containing 100 l of 50 mM Tris buffer (pH-7.0), 

50 l of substrate solution (1mM p-NPP containing 1% Triton X-

100), 350 l of H2O and the reaction was initiated by adding 

100μl of enzyme solution. After incubation of 10 min, the 

reaction was stopped by adding 1 ml of 2% sodium dodecyl 

sulphate (SDS) solution. The absorbance was red at 420 nm 

using UV–vis–spectorophotometer. One unit of lipase activity 

was defined as the amount of enzyme releasing 1 μmol of p-

nitrophenol per minute [9]. 

 

Optimization of Lipase Production [10].                                                                                                               

L 
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Effect of Incubation time on lipase activity  

        The effect of incubation time on lipase activity was carried 

at various time periods such as 24,48,72,96,120 and144 hours in 

medium and incubated at 32°C. The production time (24 h ) was 

kept as constant for the consecutive experiments.  

 

Effect of Incubation temperature on lipase activity  
        For selection of optimum temperature for the production of 

lipase the temperatures varying from 25-45°C were selected .  

 

Effect of pH on lipase activity  
        To study the effect of pH, the lipase activity was measured 

at various pH ranging from 3 to 9. The pH was varied using 

different buffers (citrate buffer for pH 3-6.phosphate buffer for 

pH 7-8 and borate buffer for pH 9-10).  

 

Effect of Carbon supplements on lipase activity  
        Substrate is supplemented with different carbon 

supplements like glucose, maltose, lactose, sucrose and fructose 

at a final concentration 5% (w/w).  

 

Effect of Nitrogen supplements on lipase activity  
        Substrate is supplemented with different nitrogen 

supplements such as yeast extract, beef extract, peptone and urea 

at a concentration of 3% (w/w) were used. 

 

III. RESULTS AND DISCUSSION 

        From different 10 area in Baghdad, 10 sample of soil 

contaminated with diesel fuel were obtained. 7 isolates identified 

as rod of spore former (Bacillus spp.) by morphological and 

microscopic characteristics, and 3 of these isolates (DB.1, DB.2, 

and DB.5) were identified as species (B. cereus) according to 

there biochemical characteristics [11]. The previous results 

indicated that B. cereus strains isolated from refinery field have 

great potential for in situ remediation of diesel  contaminated soil 

in oil refinery site [12]. B. subtilis and B. cereus were found to be 

hydrocarbon degrades in polluted soil with diesel oil [13]. 

Tributyrin agar plates were used and screened for the production 

of lipase. The presence of clear zone of 30mm diameter around 

the colony was observed as lipase producers by the isolate DB.5 

in contrast with the other 2 isolates and used for the other 

experiments . 

        The production of lipase was studied by conducting the 

incubation of B. cereus for different time intervals (24, 48, 72, 

96, 120 and 144 hrs). The enzyme production was increased with 

increasing time and maximum enzyme activity was obtained 

after 72 hrs of incubation( figure 1). 

 

 

 
Figure1. Effect of incubation time on lipase production by B. cereus . 

 

        The enzyme activity declined in subsequent hours. The fall 

of enzyme activity might be due to the absorption of the enzyme 

by the substrate or by the proteolytic activity. To study the effect 

of incubation temperature, the inoculated flasks were incubated 

at different temperatures to determine the optimum temperature 

for lipase production. The enzyme production was carried out by 

at 25-45°C temperature range. The optimum incubation 

temperature of the production of lipase 55.25 U/ml was found at 

35°C (figure 2). Enzyme production was reduced when the 

incubation temperature was increased above 35°C. 
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Figure 2. Effect of incubation temperature on lipase production by B. cereus. 

 

        This indicated that B.cereus was mesophilic organisms and 

that couldn’t tolerate higher or lower temperature. Optimization 

of temperature is vital for cell growth and enzyme production. 

The present result was supported by the report of Shariff et al., 

(2007) [10] for optimum lipase production by Bacillus sp. strain 

L2 at 37- 40°C. Also Baharum et al., (2003) [14] found that 

lipase production by Pseudomonas sp. strain S5 was maximum at 

37°C. 

        Lipase production of B. cereus was observed between pH 

5.0-9.0. The results suggested that there was a stimulation of an 

enzyme production at a pH range of 8.0 (figure 3). 

 

 

 
Figure 3. Effect of pH on lipase production by Bacillus cereus. 

 

 

        It reflected that the organism required an alkaline pH for the 

production of lipase. Likewise, the high lipase production was 

obtained from Acinetobacter sp. RAG-1 in a production medium 

at pH 8.0 through submerged fermentation [15]. The results 

obtained were similar to that of typical characteristics on Bacillus 

sp. [16]. This was supported by the study of Sekhon et al. 

(2005)[17] on Bacillus megaterium AKG-1, which has optimum 

activity at pH 7. 

        The culture environment has a dramatic influence on 

enzyme production especially carbon and nitrogen sources play a 

crucial role in enzyme induction in bacteria [18]. In the present 

study, the effect of various supplementary carbon sources namely 
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maltose, lactose, sucrose and fructose 5% (w/w) to production 

medium. Of the four different carbon supplements used as 

enrichment, maltose was a good carbon supplement which gave 

maximum lipase activity 65. 5 U/ml (figure 4). 

 

 
Figure 4. Effect of carbon supplements on lipase production by B. cereus. 

 

        The major factor for the expression of lipase activity has 

always been carbon, since lipases are inducible enzymes and are 

thus generally produced in the presence of a lipid source such as 

oil or any other inducer, such as triacylglycerols, fatty acids, 

hydrolysable esters, tweens, bile salts and glycerol. However, 

their production is significantly influenced by other carbon 

sources such as sugars, polysaccharides, whey and other complex 

sources [19]. Novotny et al., (1988) [20] reported that olive oil in 

combination with glucose increased the lipase activity and the 

glucose was important carbon source for lipase production. 

        Beside carbon source, the type of nitrogen source in the 

medium also influenced the lipase titers in production medium. 

Generally, microorganisms provide high yields of lipase when 

organic nitrogen sources are used, such as peptone and yeast 

extract, which have been used for lipase production by various 

Bacillus sp. and Pseudomonads sp. [21]. Influence of organic 

nitrogen supplements on enzyme production was studied by 

adding various supplements namely yeast extract, peptone, beef 

extract and urea 3% (w/w) to fermentation media. Of the four 

different nitrogen supplements used as enrichment, it was 

observed peptone a good nitrogen supplement which gave 

maximum lipase production 66.25 U/ml (figure 5). 

 

 
Figure 5. Effect of nitrogen supplements on lipase production by B. cereus. 
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        The results of Prasad and Rekha (2013) [22] was not agree 

with our results who found that high B. Subtilis lipase activity in 

tryptone, B. Licheniformis and Bacillus amyloliquefaciens 

activity high in casein as nitrogen source. While other results 

showed that  Bacillus cereus strain MSU AS revealed that 

highest lipase production was observed in nitrogen source 

peptone supplemented medium[23]. 

 

IV. CONCLUSION 

        Lipases have found a wide range of applications in various 

industries such as chemical industry, food industry, leather and 

pulp industries, synthetic chemistry and detergents etc. The 

present study indicates that the various factors influenced 

enzyme production by the bacteria, it appears that the nature of 

the supplements had significantly influenced on the production. 

The incubation time of 72 hrs, temperature 35 °C, pH 8, maltose 

as carbon supplement and peptone as nitrogen supplement were 

found to be the optimum conditions for lipase production and the 

maximum lipase activity was found to be 66.25 U/ml. 
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Abstract- The occupied, exiled and displaced people of Kashmir 

are at war for liberation from foreign Indian occupants since the 

day when ruling non Muslim Monarch of Kashmir sold the 77% 

Muslim Kashmiri population to India after the subdivision of 

subcontinent and that is ruling occupied Kashmir with the help of 

a puppet regime providing a room for the prevalence of 

ethnocentric bias hypothesis contrary to the findings by 

 (Antonio, Robert 2007) and close to the findings by (SILOVE 

1999) suggesting that ‘torture’ and human rights ‘violations’ can 

effect human being and in the existing mental state of the people 

of Kashmir ‘conversational analysis’ needs to be based on 

assumption about the prevalence of ethnocentric hypothesis bias 

within Kashmiris pro liberation and puppet regime instead of 

Kashmiris and out groups in case of ‘implicature’’ anthimeria’ 

‘hyperbole’ irony’ and other allied linguistic areas. 

 

Index Terms- Conversational Analysis, People of Kashmir, 

ethnocentric hypothesis 

 

I. INTRODUCTION 

he state of Jummu and Kashmir located in subcontinent is 

full of scenic beauty and the natural resources (Robert) 

however the people living in this ‘paradise like’ area belonging 

to ancient civilization and rich historical cultural tradition 

(Bamzai, 1962) are subject to human rights violation (Hartjen, 

Priyadarsini 2011), stress, unnecessary strain and harassment 

(Allen 2010) since the division of subcontinent in 1947 into two 

sovereign states named India and Pakistan (Dr. Naghma) The 

reports by Amnesty International (Document 2002)  supports the 

presence of such situation in Kashmir after 1947 as well as 

various researches also support the existence of such state in 

Kashmir (Muhammad 2000) Such is a serious state of ‘human 

crisis,  that includes human rights abuses against Kashmiri 

people, forced disappearances, torture, rape and sexual abuse, 

political repression, suppression of freedom of speech since 1947 

in Indian occupied areas (Tolley, Howard 2009) The situation is 

so serious that  UNO has ‘expressed serious concerns’ for the 

‘killings’ by Indian security forces (Report 1994) 

 

II. KASHMIR PAST AND PRESENT 

      In 1947 the subdivision of subcontinent took place on the 

basis of religion. The founder of Pakistan Quid-e-Azam 

Muhammad Ali Jinnah presented two nations theory that 

established that Muslims and Hindus of subcontinent are two 

different nations and both can not live together (Jinnah 1940). 

More than 77% people of Kashmir are Muslims from the early 

days of Islam (Kashmir 1911) Moreover the people of Kashmir 

are so religious that some theorists theorized that Kashmiri 

Muslims are converted Jews belonging to  10 lost tribes of Israel 

(Kashmir 2012) and to prove this version they present body 

features of the people of Kashmir as an evidence (Ackerley et al 

1984).and other evidence (Turner, Richard 2003).  like names of 

almost 350 towns and villages in Kashmir resemble the Holy 

Land of Jews for example Bandipoor  is (similar to Beth Peor) 

Naboo Hill is  (similar to  Mount Nebo)  Pishgah is (similar to 

Mount Pisgah and Mamre is (similar to Mamre) Furthermore due 

to the historical tradition of association with religion and the 

impact of religion as cohesion (Forsyth, , 2010) among the 

people of Kashmir is so strong that before the wave of unrest in 

the state that took place after 1947, a new religion that is neither 

Christianity nor Islam rather an amalgamation of selected ideas 

from Hinduism, Khalsa religion (Sikh religion), Christianity and 

Islam introduced in late 1800   named Ahemdyya Jamaat to 

attract the favor of the people of Kashmir for the new religion 

introduced the idea of  the arrival of Jesus in Kashmir 

(Ahmad,1980). So religion is important in Kashmir and religion 

as a motivating factor for behavior is an established(Michael and 

Brian 2009) So when Dogra Maharaja Hari Singh signed a 

Treaty of Accession against the  wishes of Muslim majority of 

the people of Kashmir after 1947 that directly affected each 

Kashmiri Muslim.( Muhammad 2000) and the serious affect 

manifested and till today manifesting its existence is various 

forms  in the Indian forcibly occupied part of the state of Jummu 

and Kashmir besides the useless deployment of  Indian Army, 

Border Security Force, Central Reserve Police Force as well as 

Special  Operations Group by Indian government against the 

international norms converting ‘paradise’ into Nazi concentration 

camps the resultant social situation in the territory of Kashmir 

was so serious socially and psychologically that United Nation 

had to intervene and it passed a resolution in favor of the people 

of Kashmir to decide their choice by plebiscite not only that but 

also the than President Kennedy of the United States of America 

and the than Prime Minister of United Kingdom as well as  the 

than President Nasser of Egypt offered mediation on the issue 

however India did not cooperate with the international 

community. Even recently after cold war US President Mr. 

Barrack Hussan Obama during his first electoral campaign 

focused a lot on Kashmir issue.  

 

III. KASHMIRI NATION (KN) ETHNOCENTRICITY/ SURVIVAL  

      Besides the genuine efforts by the international community to 

help the people of Kashmir when the situation could not be 

changed due to uncooperative  attitude of India (United Nations 

T 
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1997) the feelings of resentment, fear, insecurity, uncertainty and 

helplessness and above all survival needs ( Peter 2000) generated 

strong in group ties among the people of Kashmir on one hand 

and on the other hand generated strong out group feelings about 

all other groups Kashmiri or non Kashmiri living in Kashmir or 

otherwise those in one way or other are not the part of the people 

of Kashmir. Such in group phenomenon is so strong that 

personalities like Pundit Bhushan Bazaz a representative Indian 

occupied Kashmiri Hindu Pundit who is the President of Jammu 

and Kashmir Democratic Forum (JKDF) and represent the top 

Hindu caste of state approximately not more than 10% of total 

occupied Kashmiri population that Indian authorities often 

exploit as a pretext or shield for their stay in the state (Essa, 

2011) on occasions strongly condemned Indian authorities for 

their unjustified occupation of occupied area of Kashmir against 

the international norms and resolutions of UNO. The 

representative of Sikhs of Kashmir Dul Khalsa also expressed 

such remarks on occasions (All record of such remarks is 

available with Kashmir Media Service, an international media 

network of occupied Kashmir) 

 

IV. KASHMIR GROUP/ NON KASHMIR GROUP (NKG) 

      Due to the presence of continuous abnormal social and 

psychological conditions like divided families (Baluchistan 

Times 2012), suicide rate (Kashmir women 2012) psychological 

problems (Kashif 2008), trauma impact of violence (Syed 2007) 

affects of migration (Gopi Koshur) issues related with the 

children (M. Mudasir et el 2012) social problems (Bashir 2012) 

and sociological issues (Dr Bashir2010) it is not irrelevant to 

assume that Indian occupation in parts of Kashmir has seriously 

affected the adjustment mode of the people of Kashmir and 

perhaps influenced the angles of  their  attribution process and 

social perception as well as attitudes towards in group and out 

groups. Kurt Lewin who founded the concept of ‘social groups’ 

for social sciences (Lewin 1948) argues that group goal or 

objective plays a vital role in the formation or strength or 

persistent of a group (Lewin 1951). The established goals those 

further strengthened the people of Kashmir as a nation (KN) are 

‘religion’ and ‘freedom’ from occupation and persistence 

unchanged social conditions and what made Kashmiris ‘Non 

Kashmir Group’ (NKG) within Kashmir although the former 

possesses all similarities except (KN) group goals is a very 

important social phenomenon that perhaps do not exist is such 

form else where. In such state of affairs in Kashmir the 

ethnocentric hypothesis proposed by Antonio Terracciano and 

Robert R. McCrae (2007) that reflects that people belonging to a 

particular country are more likely to be having favorable views 

about the people belonging to their country they may live 

together or somewhere else perhaps in not applicable in case of 

the people of Kashmir and perhaps to study the psychological 

change in the social mental and individual life of the people of 

Kashmir  the idea presented by SILOVE (1999) is more practical 

that states that  torture and trauma are capable of changing the 

existential meanings of the personalities of all those who suffer. 

 

V. COMMUNICATION/ KASHMIR CRISIS 

      If the aforesaid hypothesized state exists in case of Kashmir 

than possibility exists that such change might have affected the 

communication modes and patterns of the two groups of the 

people of Kashmir (Ryan) a matter purely related with the field 

of linguistics. Kashmiri language that belong to the group of 

Dardic languages originated from Indio- Aryan group of 

languages with a rich cultural tradition is the popular mode of 

communication among the people of Kashmir, however Urdu is 

the official language of the people of Kashmir those live in the 

Kashmir part known as Azad (Free) Jummu and Kashmir some 

other languages those are spoken in Kashmir are Dogri, Khowar 

Balti, Urdu Dogri, Ladakhi, Shina and Kangri Kashmiri 

languages (Toskhani 2007)   

 

VI. CONVERSATIONAL ANALYSIS/ VARIOUS EXPRESSIONS 

      Conversational Analysis (CA) is a scientific method like 

content analysis that was introduced by Harvey Sacks and his 

associates Emanuel Schegloff and Gail Jefferson in late 1960’s 

and early 1970s. (Sacks,1992). This technique is used to capture 

the day to day ‘interaction’ of the people of a given group. Such 

‘interaction’ could be in any situation in any state and in any 

where. The objective analysis of the pre-assumed situation with 

the help of CA helps a researcher to objectively assess what is 

needed. Interestingly CA could be used in casual non verbal as 

formal verbal social interactions  But in case of antimeria 

(Corbett, Edward 1971) it is not beyond assumption that a person 

of same demographic features belonging to KN would use noun 

‘freedom fighter’ as verb  as NKG would  noun ‘freedom fighter’ 

as verb in the same situation formal or informal so in such 

situation question of ‘objectivity’ of naturalistic observation is 

important. The same state is applicable in case of the hyperbole 

amount of ‘stress’ expression both by KN and NKG (Hyperbole 

2012). So far the irony is concerned ‘incongruity’ between the 

literal and implied meanings by the members of NKG and KN 

with the same characteristics in case of word ‘freedom fighter’ or 

Kashmiri Muslims or ‘freedom’ can not be explained and needs 

to be imagined moreover how H.P. Grice implicature (Grice 

1975) or ‘utterance’ as an expression in case of KN and NKG on 

a positive or negative news about the ‘freedom fighter’ can 

communicate what is interesting to study because science 

demands objectivity and linguistics is a science. 

 

VII. RECOMMENDATIONS 

      The Linguistic experts of Kashmir must come forward to 

communicate the objective application of CA as per the 

indigenous needs of Kashmir 

      Cyber warfare of India has confused the image and the exact 

state of the people of Kashmiri so people of Kashmir need to 

invite the influential  world groups specially Jews, an influential 

community of world ( if not from Israel than from US and other 

parts of the world) to visit their areas and know that people of 

Kashmir are better than the people of India for west 

      The linguistic experts in Kashmir while conducting studies 

need to know that why people of Kashmir love Pakistan more 

than Kashmir? (Shibli 2000). They should also know that why 

http://ijsrp.org/
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day by day matters related with the people of Kashmir are getting 

complicated (Shibli 2012) 

      All researchers of Kashmir need to work with more 

commitment to convey the objectivity to the modern world 

because the number of Hindu Ph.D.s in US Universities is more 

as compared with the countries of the rest of the world and 

Hindus are not happy with the people of Kashmir and nobody is 

aware about the ‘objective’ facts about Kashmir. Moreover, 

political parties like MQM are conveying to the world that ‘two 

nations theory’ no more exists in subcontinent and people living 

in Pakistan are more inclined towards the Gandhi’s idea of 

‘United India’ and such image can be a ‘dangerous idea’ for 

suppressed people of Kashmir.   

      The people of Kashmir needs to scientifically communicate 

to the world that why the top political parties of Pakistan like 

PML(N), PTI, PPP, JI, JUI and other parties placed ‘suffering’ 

Kashmir a top agenda in their manifestos and what make the 

people of Pakistan to think that much about the people of 

Kashmir that is negative in case of India? 
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Abstract- The study of man-environment relationship has great 

importance today. Human beings interact with their environment 

from the early stage of development to modern lives. In the 

process of this interaction they modify and transform 

environment. Environment plays determining role in the early 

stages of development where society essentially adapts itself to 

the limits laid down by it. As development proceeds onwards, the 

subservience to it gets progressively reduced and the process of 

cooperation and interaction begins. Present paper is based on 

analysis of secondary data published by different sources. Arc 

viewGIS 10 has been used to construct various kinds of maps in 

this paper. The natural environment of Zanskar presents a very 

harsh and fragile system. This region experiences heavy snowfall 

during winter caused by the western disturbances. Zanskar Tehsil 

is an underdeveloped area where existing use of natural resources 

is limited due to the low level of technology and harsh 

environment presented by rugged topography and very cold 

climate. 

 

Index Terms- Natural Environment, Development, Fragile 

Environment and Technology 

 

I. INTRODUCTION TO ZANSKAR 

omenclature of Zanskar comes from the local word 

“Zangskar” meaning white copper. Zanskar is basically a 

Buddhist area with a small Muslim population. It covers area of 

some 7000 Km 
2
 and is situated at an elevation between 3500 and 

7000 meters above the mean sea level. Its climate is very severe 

and it remains cut off from the rest of the world from November 

to June when only limited helicopter service is its only link with 

outside world. The region remains snow-covered during winters 

and movement of people comes to nearly standstill even within 

the region. Winter is severely cold and nearly no outdoor activity 

is possible for four to five months. People live in small houses 

build of stone, mud and wood. Human beings and domestic 

animals share the same cooking-cum-sleeping room on ground 

floor during winter months. Domestic animals are grazed on 

natural pastures in summers but have to be stall-fed during 

winters. 

      The villages are mostly situated along the two main 

tributaries of Zanskar River. The first one, the Stot, has its source 

near the Pensi-La (4400m.) pass. The second branch is formed by 

two main tributaries known as Kurgiakh-chu with its source near 

the Shingo-La and Tsarap-chu with its source near the 

Baralacha-La. These two rivers unite below the village of Purne 

to form the Luknak River also named Lingti or Tsarap. The 

Luknak-Chu then flows north westwards along a narrow and 

precipitous gorge towards the Padam village where it unites with 

Stot River to form Zanskar River.       

      The Great Himalayan Range is to the south west and it 

separate Zanskar from Kishtwar and Chamba districts. To the 

northeast lies Zanskar Range separating Zanskar from Leh 

district. Zanskar River is the only drainage outlet for whole 

Zanskar region. It cuts a deep and narrow gorge through the 

Zanskar range. 

      This topographical configuration makes access to Zanskar 

difficult from all sides. Communication with the neighboring 

Himalayan areas is maintained through mountain passes or along 

Zanskar River. The river freezes during winter months and 

provide a route to Leh district. This is called Chader route. 

People track on this route during winter from December to first 

week of February to reach Leh. The easiest approach is from 

Kargil through Suru Valley and Pensi La pass. It is along this 

route that only road to Zanskar was built in 1979 to connect 

Padam with Kargil. Remoteness of this region also explains why 

only a few western travelers have visited this area until recent 

times. Ttibetologist Alexander Csoma de Körös was the first 

Europeans to visit Zanskar in 1823. Moreover, because of its 

strategic location close to border with Pakistan and China, 

Zanskar was declared a restricted area and was reopened to 

foreigners only in 1974.  
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Map No. I.1 

The Natural Environment 

      It is necessary to comprehend natural environment of Zanskar 

in order to understand its social, demographic and economic set-

up. Therefore, this paper has been dedicated to the study of its 

natural environment.  

      The natural environment of Zanskar presents a very harsh 

and fragile system. This region experiences heavy snowfall 

during winter caused by the western disturbances. Zanskar Tehsil 

is an underdeveloped area where existing use of natural resources 
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is limited due to the low level of technology and harsh 

environment presented by rugged topography and very cold 

climate. The following aspects of natural environment of Zanskar 

have been looked into in this paper. 

             I.   Physiograpy 

             II.   Natural Drainage 

             III.  Climate  

             IV.  Rocks and Minerals Resources 

             V.  Flora and Fauna  

 

I. Physiograpy:  

      Physiograpy of any area is related to constant changes 

occurring over geological time. These are subjected to 

modifications of surface configuration caused by natural agents 

those operate in an orderly progressive cyclical sequence. All 

these physical, chemical and biological changes help in the 

modification of the earth’s surface. 

      In general, the entire region of Zanskar is an elevated 

territory presenting a system of alternating valleys and mountain 

ranges except the eastern part, which is a plateau. The mountain 

ranges are most important physiographic feature of Zanskar in 

terms of areal coverage. The region can be divided into mountain 

ranges and river valleys in terms of physiograpy. The following 

are the important mountain ranges of Zanskar region. 

 

I.1 The Mountain Ranges: 

      The mountain ranges of Zanskar are: 

a. The Northern face of the Great Himalayan 

Range 

b. The  Zanskar Range  

       

a. The Northern face of the Great Himalayan Range: 

      Most of the southern part of Zanskar region is occupied by 

the Northern face of the Great Himalayan Range. The average 

height of the Great Himalaya is around 6100 meters. The 

Zanskar lies on the leeward side of the Great Himalayan Range. 

This northern part of the range also make boundary with the 

districts of Lahaul, Spiti and Chamba of Himachal Pradesh and 

Doda and Kishtwar district of Jammu and Kashmir.The main 

passes of the Great Himalayas linking Zanskar are Umasila 

(5930 m.), Potula (5716 m.), and Shingola (5100 m.). 

Map no.I.2 shows the slope of the Great Himalayas lies between 

0
0
-5

0
 and 5

0
-10

0 
in most parts. It is because the descend on 

northward side is gentle .The slope is steeps in its eastern part 

compared to western part. 

 

b. The Zanskar Range: 

      Zanskar range is the most important mountain range of 

Zanskar tehsil. This range runs parallel to the Great Himalayan 

Range, and is situated to its north. The only access to the main 

inhabited valleys of Zanskar tehsil is through high passes situated 

in the Zanskar Range, the Great Himalayan Range and their off-

shoots. The most important passes of Zanskar Range are Pensila 

(4400m.), leading to Kargil situated to the North-West, Purfila 

(3950 metres), Namatsela (4350 metres), Charchala (5200 

metres), Shapodakla (5648 metres) leading to Leh in the North - 

East and the Phirtsela (5250 metres). Mostly this range presents 

barren rocky surfaces. Its lower slopes provide some natural 

pastures during summer months. It can be inferred from Map 

no.I.1 that the Zanskar Range contains maximum slope ranging 

between 5
 0

 to above 20
 0

. The eastern part of this range has 

steeper slope compared to the western part. The Zanskar Range 

nearly separates Kargil district from Leh district. The Ladakh 

Range runs parallel to the Zanskar range and is located to its 

north. 

      Slope zones have been shown on map I.2. Analysis of slope 

is very important. Slopes influence the availability of cultivated 

land for other human activities. The eastern part of Zanskar lies 

between the slopes of 15 
0 

to 25
 0

. Slope of lower parts of the 

Great Himalayan Range, is between 10
 0 

to 15
0
. The high 

summits under snow fields and glaciers have comparatively 

gentler slopes ranging from 0
0
 to 5

0
. Slopes in the Stot valley are 

comparatively gentler than Luknak valley.      
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Map I.2 
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I.2 The River Valleys: 
      The main rivers of the Zanskar are the Stot River and the 

Luknak River. The river valleys have fertile soil, and are used for 

agricultural activities. The main river valleys are as given below. 

 

a. The Stot River Valley:  

      The Stot valley bgins from Pensila pass opening the Zanskar 

region towards Kargil in the north. The descent into the main 

Stot valley opens out into a wide U- shaped valley. The entire 

Stot valley presents a series of talus cones and glacio-fluvial fans 

along the slopes those have been deposited over the moronic 

deposits formed earlier. The Stot River valley is dotted with rural 

settlements on both sides of the river. The settlements are mostly 

situated on river terraces or on fans. It can be seen from map no. 

I.3 that main villages of this valley are Akshow, Abran, 

Hamiling, Remala, Phe, Ating, Rantakshah and Tungri. Beside 

these villages, there are also many other small hamlets.  

 

b. The Zanskar Valley:  

      Central plain begins from Tungri village, which is warmer as 

compared to the Stot Valley. The two major rivers of Zanskar, 

the Stot and the Luknak meet near the Karsha village. After 

confluence of these two rivers, the river comes to be known as 

Zanskar River. It may be mentioned that the name Zanskar is 

used for the river, a mountain range and the Tehsil of Kargil 

district. This area forms the Central valley, and most villages of 

Zanskar are settled in this part. Main villages as shown in map 

no.I.3 are Sani, Salapi, Padam, Pipiting, Tescha, Rugruk, 

Lungmi, Tongde, Karsha and Zangla. Geologist named, Drew 

noted the presence moraines at Stongde and Padam, and river 

terraces occupying much of the valley floor.  
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Map I.3 
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Plate no. I.1 River Terrace and plain used for tourist camp. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate no. I.2 Extensive Central plain of Zanskar. 

 

  c. The Luknak River Valley:  

        This valley is the warmest valley of Zanskar because of 

being an enclosed valley. This valley is more favourable for the 

growth of vegetation. Land of this valley is more fertile. The 

occurrence of settlements in this valley is similar to those in the 

Luknak valley. The main villages as shown in map no.I.3 of this 

valley are Pipcha, Raru, Icher, Chah, Shunshadi, Testa and 

Kurgiah.  

                

I.3 Glaciers of Zanskar: 

        The glacial history of the region is the most evident from 

many glaciated features found in the region. The Zanskar River 

runs through a deep unglaciated rocky gorge, but the upper 

Zanskar and the Stot rivers have broad, straight or gently curving 

glaciated valleys with floors width up to 3 km. These valleys are 

covered with fluvial and glacial deposits. 

        There are several terminal moraines in the Zanskar and the 

Stot valleys marking the extent of glaciers in the past. The 

physical environment of Zanskar is essentially one formed by 

glacio-fluvial geomorphic processes. Mountain glaciers deeply 
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eroded the original valley, depositing debris along the lower parts 

of the valley. Landforms resulting from glacial erosion and 

deposition can be seen in a number of features ranging from 

arêtes, cirques, cols, truncated spurs and glacial troughs, to a 

range of morainic deposits in Zanskar. 

        Beside the glacial landforms, fluvial landforms can also be 

seen in Zanskar. Thus, the high altitude mountainous Zanskar 

region can be considered to have undergone glacial, and 

subsequently, glacio-fluvial and fluvial action, with weathering 

and mass wasting being the dominant processes involved in 

sculpting the present topography. The main glaciers of Zanskar 

are; 

 

   a. Drung Drang Glacier (5940 m.):   

        The largest glacier of Zanskar is the Drung-Drang glacier 

and this once extended down to the Stot valley. The height of this 

glacier is 5940 meter above the mean sea level. The Drung-

Drang glacier as shown in the plate no.I.3 is the source of Stot 

River. This glacier is located below the Pensila pass at the base 

of the Great Himalayan Range.  

 

b. Shingo La Glacier (5200 m.):  

        It is the second important glacier of Zanskar which lies on 

the trekking route from Darcha to Padam. It is situated at height 

of 5,200 meters. Beside these glaciers, there are many other 

glaciers, out of which, the Stongdey glacier is situated above the 

Stongdey village, 18 Kms to the north of Padum in Zanskar. It is 

a large glacier with several feet deep snow. The Gyalpa Kanglaza 

glacier (3505 meters) is situated above Padam. It is a small 

glacier. Padam, the tehsil headquarter of Zanskar, gets water 

from this glacier. The Chorala glacier lies in between Karsha and 

Tungri villages near the summit. Kumil glacier lies at the summit 

above villages between Shila and Kumik. The Haftal glacier 

occupies at the summit above Sani and Stara villages in Zanskar. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

         

 

 

   

 

 

 

 

 

 

Plate no. I.3 Drung Drang glacier: The largest glacier in Zanskar 

 

I.4 Lakes of Zanskar: 

        There are a few lakes in Zanskar, largely caused by rapid 

aggradation and incision by rivers and glaciers. The largest lake, 

Tsho Phu Lake near Tantak, is a striking and beautiful sight as it 

occupies a glacial trough dammed by moraine and gravels. The 

other important lakes are twin lakes on the Pensila pass called 

Statso and Latso at 4400 metres. There are about six small kettle 

lakes. Among these the most important lake lies near Sani village 

in the middle of Zanskar valley. This lake is known as Sanitso. 

Traditional local folklore suggests the presence of a larger lake in 

Central Zanskar in historical times. 

 

I.5 Passes of Zanskar:  

        Pass is lower part of crest which provides access to areas 

situated to its two sides. It is called La in Ladakhi and Tibetan 

languages. The crest of a pass is named as “La-tre” and the foot 

of the pass as “La-tsa”. These passes are used for connecting 

different parts in mountainous regions. The main passes of 

Zanskar include; 

 

a. Pensi La Pass (4400 mts):  
         This pass separates Suru valley from T-shaped Zanskar 

Valley lying at a distance of 140 km from Kargil on Kargil-

Padam road. It closes in October and re-opens in July due to 

heavy snow fall. Most of trekkers use this trekking route from 

Kargil or from Panikahr via Rangdum-Gompa to reach Zanskar. 

After crossing Pensila pass they reach Abran, Phey and finally 

Padam. 

 

b. Umashi La Pass (17370 feet) : 
        It is situated in between Kishtwar and Zanskar. In old days, 

it was traversed by Jammu, Punjab and Kishtwar traders who 

visited Leh and other markets in central Asian countries. 
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c. Shingo La (5096 mts.): 
        This is a very important pass for trekking from Darcha to 

Padam. It takes around 7 to 8 days by trekking. Now there is 

planning to construct a road from Padam to Darcha via Shingo 

La.  

 

d. Pota La (5716 mts): 
        Through this pass one can go for trekking to reach Pangi 

valley of Chamba district of Himachal Pradesh. The other 

important passes are Phirtsela (5250 mts), Shapodak la 

(5648mts) Chacharla (5200 mts), Namt sela (4350 mts) and 

Purfila (3950 mts). All the above passes play a very important 

role in communication and trade with surrounding regions.    

 

I.6 Soils of Zanskar:  

        Rugged, arid, cold, mountainous conditions of Zanskar 

influence the depth, texture, and compositions of soils in 

Zanskar. Soil becomes a prime determinant of land suitable for 

agricultural use, especially since steep slopes and ruggedness 

greatly limit the availability of the total land area. The soils of 

Zanskar are characterized by glacial moraines which determine 

the soil texture. The texture is important in soils because it 

determines the ability of the soil to retain moisture and transmit 

water to the layers below. Soils range from gravelly and sandy 

loams on the alluvial fans to sandy and silty loams on the flood 

plains in Zanskar. By and large, the soil texture in Zanskar is 

sandy loam. Sand particles are usually coarse. Soils are 

characterized by low organic matter and poor water retention 

capacity. The soil texture of Ladakh has been shown in table 

no.I.1. 

 

Table I.1 Percentage Analysis of Soil in Ladakh and Zanskar. 

 

 

                                   

 

 

 

 

 

 

 

 

 

 

            SC = Silt Clay; LC = Loamy Clay; LS = Loamy Sand; L = Loam 

      Source: Sagwal, S.S., Ladakh: Ecology and Environment, Ashish Pub. House, New Delhi, 1991, pp.21. 

 

        Soil map of Zanskar (map no.I.4) shows two types of soil in 

Zanskar. These are entisols and mollisols. It can be seen from 

this map that the mollisols are mainly found in the river valleys 

and entisols cover maximum area of Zanskar region. Most of the 

western part of Zanskar is covered by snowfields. 

 

II. NATURAL DRAINAGE OF ZANSKAR 

        Main river of Zanskar is Zanskar River itself. This river is 

the result of the confluence of mainly two rivers, namely Luknak 

River and Stot River. These major rivers join each other near 

Karsha village, and thereafter, it becomes Zanskar River. 

Zanskar River joins Indus near Nimo village of Leh. It covers the 

total distance of about 370 km. This is one of the main left bank 

tributaries of the Indus River in Ladakh. Confluence of Zanskar 

River with Indus River can be seen in plate no. I.5. 

 

1. Stot River: 

        Stot River originates from Drung-Drang glacier near Pensi 

la (4400 mts.) and flows eastward to reach the Central valley 

covering a distance of 60 km. It meets Luknak River near Padam 

and forms Zanskar River. Haftal River, Akshow River and Ating 

River are the main tributaries of Stot River. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Place Coarse Fine Sand Salt Clay Texture 

Drass 0.88 19.82 53.90 25.00 SC 

Kargil 6.44 61.10 3.30 20.50 LC 

Leh 4.17 24.83 2.50 8.50 LS 

Suru 1.00 58.55 28.50 12.00 L 

Zanskar 3.77 34.83 15.00 25.50 SL 
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Map: I.4 (Source: NATMO) 

 

 

 

 

 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 8, August 2014      434 

ISSN 2250-3153  

www.ijsrp.org 

 

 

 

 

 

 

 

 

         

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate no. I.4 Luknak and Stot River before meeting  near Karsha village. 

    

   

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

                

 

 

 

 

 

Plate no. I.5 Confluence of the Zanskar River with Indus at Nimu (Leh) 

 

2. Luknak River:  
        It is the second most important tributary of Zanskar River. 

Headwaters of Luknak River result from Yunan, Sarrchu and 

Tserap streams, all of which rise to the north of the Great 

Himalayan Range near Baralacha la. The river follows the North-

West direction. The Kargyak River is an important tributary of 

Luknak River.  Sha-de  

 

        River is also a tributary of Luknak which meets Tserap 

River and flows towards North direction and meets Kargyak 

River near Chah village. These form Luknak River, and meet 

Stot River, near Karsha Village. 

        A hierarchey of stream orders as (shown in map I.5) is 

important in accessing the spatial   aspects of  hydrological 

processes. The map shows a  large number of first order  streams  

which is a  typical feature  of mountains.  Major  tributries  attain  
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third or fourth order and the master stream i.e. Zanskar River has 

fifth order . the stream ordering gives a rough idea about the 

volume of water in   each stream. 

 

III. CLIMATE 

        Climate of Zanskar is characterized by great range in 

temperature from cold to very cold and by excessive dryness.  

 

IV .1 Temperature: 

        Climate is very extreme. Winter experiences extreme cold 

while during summer, temperature may exceed 25°c. There are 

wide variations in day and night temperatures. Temperature falls 

as low as -40ºc in some of the lofty inhabited villages during 

winter. With the excessive dryness of the climate, Zanskar has a 

very low of moisture in the atmosphere. Lakes and rivers freeze 

in winter and serve as pathways. Vegetables and fruits become 

very hard, even egg becomes solid, therefore, it is a very difficult 

life in winter and people have to melt ice to get water. 

Cunningham says, “It is due to elevation, by which the air is so 

rarified as to be incapable of holding much moisture in 

suspension. It is also partly due to the great radiation of heat 

from the bare soil by which moisture is rapidly evaporated. 

Dryness of air increases with height, and the temperature of dew 

point is very low. Thus, dew formation is quite unknown in more 

elevated districts.” 
6
 

 

IV.2 Rain and Snowfall: 

        There is very low rainfall in Zanskar. Rainfall recorded, is 

around 12 mm by John Crook and Henry Osmaston in the month 

of July. But snowfall is very heavy in Zanskar. Pensila pass 

(4400 m.) gets blocked by several feet of snow which make it 

very dangerous. Sometimes after heavy snowfall even avalanches 

occur.  At times, the region experiences more than five meters of 

snowfall in Lower valleys. 

 

IV.3 Winds: 
        Due to dry climatic conditions, wind blows with high 

velocity sometimes with a velocity of 50 to 60 km per hour. 

Generally, high wind speed is noted after 2 p.m. which results in 

dust storms. Dusty wind blows daily in Zanskar in summer. 

Dusty snow wind occurring during winter in Zanskar can be seen 

in plate no.I.7.  

 

IV. ROCKS AND MINERALS OF ZANSKAR: 

        Mainly three types of rocks are found in Zanskar (Map 

no.I.5). These are granite, anorthosite and limestone and 

sandstone. The map shows that southern part is covered with 

                                                 
6
  Alexander Cunningham, “Ladakh Physical, Statistical & 
Historical” Sagar Publishers, Vel  

      Mansion,   72 Jan path, originally published in1854 New 

Delhi. 

    

 

      
 

granite, middle part has limestone and sandstone while the 

northern part has anorthocite. Zanskar is quite rich in some 

mineral sources which are still to be exploited. These include 

borax, aquamarine chromite, lime, gold, platinum, gypsum, 

sulphur and copper. Zanskar nomenclature is derived from 

“Zangskar” which mean white copper. Gold is found in the bed 

of Zanskar River.  Elaborated investigations on the occurrence of 

gold have not been conducted as yet. 

 

1V.1 Flora of Zanskar:  

a. Trees  

        Trees are scarce in Zanskar region, and most of these trees 

are willows and poplars. These trees are planted and long 

branches are cut from full grown trees. These branches are then 

put water for a fortnight and then planted and watered regularly. 

In the winter months, these saplings are completely bandaged to 

protect them from severe winter.  
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Map: I.5 
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Plate no.I.6 Padam (headquarter of Zanskar) during winter. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate no. I.7 Storm during winter in Zanskar. 
 

 

b. Medicinal Plants in Zanskar: 

        Many medicinal plants (Table No.I.3) are found in Zanskar region which are used by people for various purposes. There are 

hundreds of other such plants which may be useful for pharmaceutical industry but adequate research work is yet to be under taken in 

this area. Proper survey and adequate research work in the field of the 
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Plate no. I.8 Rocks of Zanskar. 

 

        medicinal plants is likely to improve the economy of Zanskar. The FRL (Field Research Laboratory) is doing work in this field at 

Leh. They are growing some medicinal plants (Plate no.I.9). It can be seen from table no. I.3 that various kinds of plants are found in 

the region which are used to treat many diseases like asthama, stomach disorder, cold and cough and fever etc.  
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Map: I.6    (Source: NATMO) 
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Plate no.I.9 Varieties of medicinal plants growing in fields. 

 

Table I.3 Medicinal Plants in Zanskar & Ladakh 

 

 Medicinal plants  Uses for  

1. Ephedra geradiana  Asthma  

2. Saussurea obvallata  Cold and cough  

3. Artemisia  Deworming 

4. Mentha longifolia  Stomach disorder  

5. Dactylorhima hataglrea  Energy tonic  

6. Herminimum monophyurn   Kidney disorder  

7. Aconitum herophyllum  Fever 

8. Ulmus wallichiana  Hair shine  

9. Podophyllum hexandrum  Cancer  

10. Fritillaria  Asthma  

11. Gensiana  Energy tonic  

12. Colchecum  Joint pain  

                                         

Source:  Field Research Field Research Laboratory Leh 

 

VI.2 Fauna of Zanskar:   
        Zanskar is famous for its exotic variety of animals. Some of 

the wild animals found here are;  

a. Wild animals of Zanskar: 
        Zanskar is homeland for many wild animals. Mountain deer 

is found in abundance in Zanskar. They roam in large herds and 

are in fact rather aggressive. If one is out hunting and does not 

take proper precautions, these deer have been known to attack 

the hunter in a herd and even kill them. Snow Leopards live in 

the under reaches of the mountains of Zanskar. They live at the 

height between 19,000 to 21,000 feet above the sea level in 

Zanskar. Moreover, there are some other wild animals like bear, 

wolf, fox and ibex etc. 

 

b. Domestic Animals:  

        There are varieties of domesticated animals which are used 

for different purposes in Zanskar. These domestic animals 

include ponies, asses, horses, sheep, goats, yaks, dogs, and fowls. 

Pony is a very important domestic animal in Zanskar. The 

Zanskari ponies are short, although very active and hardy. Yak is 

another important animal of Zanskar, and is also known as the 

“ship of snow”. The yak tail, a fine spray of hair, is considered to 

be holy and is used in temples and Gurdwaras as Chauar. Dzso 

are bred by crossing a yak and with a common cow. Dzso looks 

more impressive and beautiful since it has long hair which is 

black and white. In some cases these hair are reddish brown and 

white. Their tails are also used as the sacred Chauar. 

        It can be concluded from the above discussion that Zanskar 

is a high altitude, rugged, mountainous region with a harsh 

climate. This has resulted in a limited resources base, where 

cultivable land is limited to the zone below 4,000 meters. Water 

is scarce and there are no forests, mineral or fuel resources. 

People of Zanskar have adopted themselves to harsh environment 

of the region according to needs, and the physical environment of 

Zanskar is one of the determining factors influencing the society 

of Zanskar.        
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Abstract- A Smart City is the integration of technology into a 

strategic approach to sustainability. 21st Century has brought 

with it a new global trend of “sustainable urban development” 

and this concept adds new dimensions to urbanization which 

require a quick need to upgrade existing cities. The concept of a 

smart city is a relatively new one. Throughout  the  years,  with  

the  significant contribution  from  various  technologies  like  

computer  science, information  technology,  remote  sensing,  

advance  multimedia world  etc,  GIS  evolved  from  traditional  

geographer’s  or cartographer’s  tool  for  surveying  and  

planning  to  a  rapidly expanding primary technology for 

understanding our planet and related  geospatial  opportunities  to  

foster  a  sustainable  world. This paper describes smart city 

projects in India and thoroughly explores the existing and 

extended capability of GIS to include modeling and visualization 

in order that decision makers will be able to see the state of the 

resources separately in three pillar of smart development model 

with the impacts of their decisions and the future state of 

resources. 

 

Index Terms- GIS, Smart City, Urbanization, Three Pillar Smart 

City Model, Sustainability, Urban Development 

 

I. INTRODUCTION 

city is an economy of agglomeration; it provides various 

advantages and opportunities. That is why we all flock to 

the cities in search of a better future. Upcoming decades are 

going to witness a major population density in urban India. 

Industrialization will bring about a rapid pace in urbanization and 

by 2050, India's urbanization levels will increase to 70 per cent 

from 30 per cent in 2011. In a global context, the scale of India’s 

urbanization will be immense. India will have 68 cities with 

population 1 million or more than 1 million, 13 cities with more 

than 4 million people, and 6 megacities with populations of 10 

million or more, at least two of which (Mumbai and Delhi) will 

be among the five largest cities in the world by 2030 (Source: 

Indian Urbanization Econometric Model, McKinsey Global 

Institute Analysis Report).  As urbanization increases, adverse 

effects also increase. Swelling populations will only exacerbate 

the numerous problems in urban areas. Problems include slums, 

air pollution, water shortages, energy shortages, traffic 

congestion, inadequate capacity for treating waste water and 

sewage, and inadequate capacity for disposing of urban and 

industrial waste [2]. Most cities can barely cope with the crush of 

steadily increasing population, and many are stretched to 

breaking point trying to meet the energy, water and transport and 

communication demands of its residents. 

       21
st
 Century has brought with it a new global trend of 

“sustainable urban development” and this concept adds new 

dimensions to urbanization which require a quick need to 

upgrade existing cities. The concept of a smart city is a relatively 

new one. A Smart City is the integration of technology into a 

strategic approach to sustainability. Although there is no clear 

definition to define Smart City but broadly “a city that monitors 

and integrates conditions of all of its critical infrastructures, 

including roads, bridges, tunnels, rails, subways, airports, 

seaports, communications, water, power, even major buildings, 

can better optimize its resources, plan its preventive maintenance 

activities, and monitor security aspects while maximizing 

services to its citizens is known as Smart City” [3].  Cities are 

our fundamental building blocks. Throughout the history, they 

have served as centers of innovation, advancement, civilization, 

and as facilitators of the social interaction necessary for the 

progress of humankind [4]. It is only fitting that the next 

evolution of how we live, work, play, and interact is emerging as 

new dimension within Smart Cities.  

       Smart city is a “booming” international phenomenon. There 

are smart cities projects across the globe. The statistics show that 

over 2000 Smart City projects have been started or going on in 

Asia, Europe, the Americas and Africa: there have been more 

than 1500 by 2013, with an annual compounded growth rate of 

20%. Among the stakeholders, there are Governments, 

Municipalities, Property Developers, Utilities, IT Companies, 

Engineering Companies, Architectural Firms, 

Telecommunications Companies, Infrastructure Providers, Grid 

Providers, Building Systems Suppliers, and even Automakers 

[7].  

       Already, several new cities have been master-planned from 

scratch, on green field sites, as Putrajaya (Malaysia), Songdo and 

Incheon (Korea), King Abdullah Economic City (Saudi Arabia), 

GIFT, Lavasa, and Nano City (India), Wuxi Huishan and 

Dongtan and Meixi (China), Dubai Waterfront, Dubai Central, 

Masdar (UAE), Living PlanIT Valley (Portugal), Neapolis 

(Cyprus), and Skolkovo (Russia). 

 

II. GIS & SMART CITIES 

       Throughout  the  years,  with  the  significant contribution  

from  various  technologies  like  computer  science, information  

technology,  remote  sensing,  advance  multimedia world  etc,  

GIS  evolved  from  traditional  geographer’s  or cartographer’s  

tool  for  surveying  and  planning  to  a  rapidly expanding 

primary technology for understanding our planet and related  

geospatial  opportunities  to  foster  a  sustainable  world. GIS 

technology bridges the gap between different sectors and  acts  as  

an  integrated  cross  sectoral  platform  to  collect, manage,  

compile,  analyze  and  visualize  geospatial,  temporal 

information  for  sustainable  urban planning, development and 

management. Nowadays,  immense  value  and  broad  

A 
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applicability  of GIS  is  obviously  a  major driving  force  of  

some  significant  changes  happening  around us.  GIS  was  

basically  developed  as  a  system  for capturing,  storing,  

querying,  analyzing  and  displaying geographically  referenced  

data  [5]  but  with  the  advancement in  web, mobile 

technology, GIS emerged as a broad term and a complete 

package, which can refer to a number of  modern technologies  

and  advance  processes  and  become  more mainstream  that  

expands  knowledge  of  the  urbanization  and connections 

among people [6]. As an indispensable decision making tool GIS 

is now finding its place among decision makers for assessing and 

creating sustainable urban policies and smart place to live, learn, 

experience, socialize and grow. 

 

III. SMART CITIES IN INDIA 

       The smart city concept is still quite new in India, although it 

has received a lot of attention in the last few years. India has 

witnessed massive urban transformation. According to a study 

[By consulting firm Booz & Company], in search of jobs, 

opportunities to improve their lives and create a better future for 

their children, every minute 30 people leaving rural India and at 

this rate, by 2050; to house 700 million more city dwellers the 

country will need some 500 new cities. With this rampant 

urbanization in India, government, urban planning agencies are 

looking for innovative technologies and solutions to manage the 

growing demands on city infrastructures that provide vital 

services. So, what exactly is the answer? Simply, it will be an 

upgraded city whose core is spatial technology-based 

infrastructure and services that enhance city’s intelligence, 

quality of life and other attributes (i.e., environment, 

entrepreneurship, education, culture, transportation etc.), as 

opposed to the conventional definition of roads, bridges, water 

and power supplies and buildings. India’s economy is expanding 

rapidly. By 2030 it is expected to have grown by five times, 

beyond largely by the country’s urban centers. During the same 

period, the country’s labour force is expected to grow by 270 

million, with urban jobs accounting for 70% of that growth.  

 

A. LAVASA (India): SMART HILL CITY 

       Lavasa a modern "hill town" in harmony with nature is 

master planned with the objective of striking a balance between 

cosmopolitan architecture and environmentally friendly 

surroundings. This India’s first planned hill city is located on the 

backwaters of Warasgaon dam on the Western Ghats between 

Pune and Mumbai. Based on new urbanism principles and to 

undertake a large-scale lifestyle development private 

infrastructure companies in India building integrated township at 

a cost of Rs 1,400 billion that offer smart living and working, 

over a sprawling area of approximately 10,000 rolling acres.  

       City: Lavasa in the Mose valley of the Western Ghats.  

       Towns: Dasve, Mugaon, Dhamanohol, Sakhari-Wadavali 

and Central Business District (CBD) 

       Coordinates: 18.40528°N 73.50627°E  Altitude: 640 m 

(2,100 ft) Area: 100 square Km (40 square mile)  

       Taluka: Mulshi District: Pune  State: Maharashtra 

Country: India 

       Anticipated annual tourist flow: 2 million tourists every 

year, Size: 22,000 properties, 0.3 million permanent residents 

Employment base: approximately 97,000. 

Captive water body: 15-km long lake  

Target completion date: 2021. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Lavasa in the Mose valley of the Western Ghats 

  

       Lavasa offers a vibrant, self-contained world with an 

extensive master plan drawing inspiration from traditional 

patterns of Indian town planning as well as vernacular forms of 

building. It emulates principles that are culturally based and that 

have proven sustainable for centuries. 

 

B. GIFT (India): GUJARAT INTERNATIONAL 

FINANCE TEC-CITY  

       Gujarat International Finance Tec-City or GIFT is a central 

business district in the Indian state of Gujarat. Its main purpose is 

to provide high quality physical infrastructure (electricity, water, 

gas, district cooling, roads, telecoms and broadband), so that 

finance and tech firms can relocate their operations there from 

Mumbai, Bangalore, Gurgaon etc. where infrastructure is either 

inadequate or very expensive. It will have special economic 

zone, international education zone, integrated townships, an 

entertainment zone, hotels, convention center, an international 

techno park, Software Technology Parks of India units, shopping 

malls, stock exchanges and service units. The city is under 

construction. It will be built on 986 acres (3.99 km
2
) of land. 

This project is located on the bank of the river and is around 12 

km from Ahmadabad International Airport External Transport. 

City: Gujarat International Finance Tec-City or GIFT 

Coordinate: 23.159626°N 72.684512°E    

Altitude: 640 m (2,100 ft) 

Area: 3.99 square Km (1.54 square mile) 

District: Gandhinagar  State: Gujrat Country: India 

Employment base: approximately 600000. 

Captive water body: Sabarmati River  

Target completion date: 2020. 
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Figure 2. Gujarat International Finance Tec-City or GIFT 

 

Basic parameters for Green Ecological Environment    
 

 High-energy evolving fusion of Nature and Technology, 

enhancing zest for work & life   

 Reduced use/waste of energy thus Reduced energy bills.   

 Sky Gardens/Roof-top gardens,   

 Non-conventional energy resources such as solar water 

heating, rain water harvesting,   

 Planning and Design consideration according to micro-

climatology.   

 

IV. THREE PILLAR BASIC SMART CITY MODEL 

       This is one of the most well-known models created using the 

three dimensions -Economy, Environment and Society. (Doran et 

al, 2012).  (Figure  ):   The  diagram  shows  three  interlocking  

circles  with  the  triangle  of  environmental  (conservation), 

economic (growth), and social (equity) dimensions. Sustainable 

Smart City Development is modeled on these three pillars. This 

model is called ‘three pillars’ or ‘three circles model’ that the 

smart city system aims to integrate.  

       1. Economic component includes public administration and 

economic factors.  It covers governance models, urban 

regeneration, open data, big data, bandwidth, mobility, cloud 

computing, security, business intelligence, etc. 

       2. Environmental component includes resources and 

managerial infrastructures. It covers water, air, energy and waste 

management, public and alternative transportation, geographical 

information, green buildings, green spaces, smart growth, climate 

change measurement, etc. 

       3. Social component includes citizens. It covers community 

life, urban mediation, participatory democracy, social innovation, 

human-scale cities, civic participation, proximity services, etc. 

       The three components of the proposed Model are needed in 

order to create an innovative, prosperous, civic and sustainable 

Smart City. 

 

 

 

 

 

 

 

 

 

 

 

 

 

V. GIS ENABLED SMART CITY SOLUTION  

       Geographic Information Systems (GIS) is more than just 

map displays. In many aspects, GIS is pivotal to collect and 

integrate data, reveal where the problem is, how the surrounding 

context is, which solutions can be designed and which ones are 

optimal at different scenarios in a dynamic environment [9]. In 

this way GIS grown as systems of systems that integrate 

cartography, statistical analysis, and database technology. 

Countless applications and precise decision support capability 

prove this technology a useful to link and analyze spatially 

resolved data. Further  for urban development and its 

sustainability, GIS technology has the potential and ability to be 

used to “drive planning support systems, decision-making 

frameworks incorporating a combination of computer and 

information technology, urban growth models, and computer-

based visualization techniques to support community-based 

planning”[11]. Visualization is an integral component in GIS 

technology and application. New sustainable urban development 

demands comprehensive urban visualization and 3D city models 

providing extended urban visualization with new techniques for 

data query. Following figure depicts the growing of typical 

geospatial literacy over advancements of intertwining 

development stages of cities. 

       Three pillar smart city model represents divergent interest, 

and therefore leads to three fundamental viewpoints for smart 

development.  

       People concerned about smart development suggest that 

meeting the needs of the future depends on how well we balance 

social, economic, and environmental objectives--or needs--when 

making decisions today. 80% of global city indicators have a 

spatial component. These issues of smart development are spatial 

in nature and require spatial tools and spatial thinking. Creating 

and applying GIS tools and knowledge allow us to execute 

geographic intelligence for better decision making. 

 

Figure 3. Three Pillar Basic Smart City Model 
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Figure 4. Geosptial Literacy growth in modern version of 

cities 

 

       The integration of GIS and 3D city model can better explain 

the interaction and the variation with time of the sustainable 

indicators for residential development. Hence it’s able to support 

the Decision Maker to view the sustainable level of urban 

residential areas more comprehensively. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Comprehensive GIS solution for Smart City 

 

VI. GIS SMART CITY SERVICES 

       GIS solutions for smart city are capable to help policy 

makers to manage and deliver spatial data by geographic 

location, and integrate this data with existing applications. This 

can help to visualize scenarios, extend intelligence, make more 

informed decisions and address complex issues such as: 

 Asset management—gather and summarize data across 

geographic locations, track movement of assets over 

time, and identify trends and predict future events with 

greater accuracy by analyzing and visualizing asset use 

patterns. 

 Water management—use sophisticated sensor networks, 

and apply advanced computing and analytics to support 

better-informed water policy and management 

decisions. 

 Crime prevention—integrate data collected through 

GPS into a new repository of consistent, accurate 

information, which is then presented in multiple 

business views, including offenses or incidents, dispatch 

history and arrests. 

 Emergency response—integrates existing systems based 

on GPS and RFID sensors to provide seamless 

communications, incident response management, 

desktop mapping and real-time collaboration. 

 

VII. CONCLUSION 

       GIS has emerged from the scientific laboratories, 

conventional cartographer table into the heart of urban and 

regional planners, policy makers. This paper examines how GIS 

can improve collaboration in decision making among the three 

basic components of proposed ‘3-piller smart city model’ and 

needed in order to create an innovative, prosperous, civic and 

sustainable Smart Cities. GIS technology is currently converging 

with several other technologies to provide new levels of 

accessibility and functionality. Along with GIS the use and 

integration of these various technologies to simulate and interpret 

the sustainability problems leads to a deeper understanding on 
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sustainable smart development especially in economics, society, 

environment and housing. The current study presents two smart 

city projects that justify the potential of sustainable development 

in India. This development enables new principles that are 

proven sustainable for self contained world. And ultimately the 

paper helps to understand the use of GIS and its integration with 

various approaches to formulate, simulate, interpret and validate 

the sustainable development of urban areas, steering a smart and 

sustainable future for smart cities.  
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Abstract- In this paper, we will enlist the process of extracting 

template from heterogeneous Web Pages. Extracting structured 

information from semi-structured machine readable web pages 

automatically plays a major role these days, so some websites are 

using common templates with contents to populate the data for 

good productivity, Where WWW is the major resource for 

extracting the information.  The problem here is for machines, 

the templates in the web pages are considered to be harmful since 

they degrade the performance of web applications due to 

irrelevant terms in the Template. As a result, the performance of 

the entire system degrades. Template Detection technique can be 

used to improve the performance of search engine as well as for 

classification of web documents. In this paper, we present 

algorithms to extract templates from a very large number of web 

pages that are getting generated from heterogeneous templates. 

Using the similarity of template structures in the document, we 

can cluster the web documents so that the template for each 

cluster will be extracted simultaneously. 

 

Index Terms- Template extraction, clustering, minimum 

description length principle. 

 

I. INTRODUCTION 

ny HTML document can be  represented by a Document 

Object Model (DOM) tree .web Pages are considered to be 

as  trees and many similarity measures for trees have been 

investigated. However, clustering is very costly with tree related 

distance measure. For instance, tree-edit distance has O(n1 Log 

n2) time complexity[3],[4],[10],Where n1 and n2 represents the 

size of two DOM trees and the size of the trees are usually more 

than a thousand. Thus, clustering on sampled web page is used to 

practically handle a large number of web pages.  

       Since we are assuming that all documents are generated from 

only one template, solutions for this problem will be applicable 

to only when all documents are guaranteed to conform to a single 

template. However, in real time applications, it is not trivial to 

categorize massively crawled pages into homogeneous partitions 

in order to use this technique. The other part is the page-level 

template detection where the template is computed from a single 

document. Lerman[6] has proposed systems to identify different 

data records in a web page and extract that data items from those 

page. Zhai and Liu[8] has given an algorithm to extract a 

template based on  structural information as well as on  visual 

layout information.  

       A good template extraction method can relatively improve  

the  performance issues  of  application.  These days Fully  

automated wrapper  generation which are used in search engine  

presents  method which automatically produce wrappers that can 

be used to extract get the search  result       from   dynamically 

generated  which are returned  by search engines .In  real time 

application   it is  not good  to traverse large number of pages  

and to differentiate them into homogeneous partitions. If we 

group web pages by using  URLs, there  can  be  different  visual 

appearance  of the documents . Hence we cannot  group  web 

pages  by using these URLs. 

       In this paper we are proposing to represent a web page and a 

template as a set of different  paths in any DOM tree. As 

validated by the most powerful XML query language XPATH, 

every path is sufficient to express the tree structure and is useful 

to be queried. When we consider only path, the overhead to 

measure the similarity between different web pages becomes 

small without much loss of information. In order to overcome 

this limitation of  the  above method, we have to develop such a 

method, which can extract templates from heterogeneous  web 

document. But due to large number and different web pages , we 

have to manage unknown number of templates .This can be  

obtained by  clustering web pages by selecting any good partition 

method. The effectiveness of extracted templates depends upon 

the quality of clustering. 

 

II. RELATED WORK 

       There has been a number of recent work related to data 

retrieval. These can be categorize along different dimensions. 

Sources of data targeted example human vs. machine generated, 

degree of automation i.e complexity of data extracted example 

flat vs. nested. Section 1 briefly mentioned some of the  related 

work. We are referring reader to a recent survey and tutorial for 

more data retrieval work. Here we try to focus on highlighting 

the differences between our work and ROADRUNNER[7] and 

IEPAD. IEPAD uses recurring patterns of closely occurring 

HTML tags to identify and extract records. This method is 

applicable for extracting data of a particular type, set of flat 

tuples from every page. Further, since not all recurring patterns 

contain useful information, IEPAD uses various heuristic method 

to categorize those that contain repeating data. This work is most 

closely related to the ROADRUNNER[7]. It uses a model of 

page creation that is very similar to ours depending upon the 

template. It starts with the  first input page as initial template. 

Then, for each next page it checks if the page can be produced by 

the currently considered template. If it cannot then it changes its 

current template so that the changed template can generate all the 

pages seen so previously.  

       There are some limitations of the ROADRUNNER[7] 

approach:  

A 
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       1. ROADRUNNER assumes that every HTML tag in the 

input data is produced by the template. This  is important in 

ROADRUNNER to check if an input page can be produced by 

the recent template. This assumption is invalid for documents in 

many web pages since HTML tags can occur within specified 

data values. For example, a book review in any Web page could 

contain tags — the review could be in multiple paragraphs, in 

which some case it contains _j_ tags, or sometimes words in the 

review can be highlighted using _l_ tags. When the given input 

web pages contain such type of data values  then 

ROADRUNNER will either fail to search any template, or 

generally give a wrong template.  

       2. It assumes that the grammar of the given template used to 

generate the documents is union-free. The authors[7] of 

ROADRUNNER themselves have specified in that their 

assumption that it does not hold for large number of collections 

of pages. Moreover, as the every experimental results suggest, 

ROADRUNNER may fail to give any output if there are too 

many disjunctions in the given input.  

       3. When it discovers that the current template does not 

produce any input document, it performs a complex heuristic 

search which involve "backtracking" for  new template. This 

search is exponential with the size of the schema of the 

document. Therefore, it is not clear how ROADRUNNER will 

cope up to web document collections with a  complex schema.  

       This paper[7] described an algorithm i.e EXALG, for 

extracting structured information from a heap of different web 

documents generated from a single common template. It first 

search the unknown template that produced the pages and uses 

the searched template to extract the information from the input 

document. It uses two concepts, equivalent class and different 

roles, to search the template. Our experiments on various 

collections of web documents, extracted from many well-known 

data sites, indicate that it is extremely useful in gettinh the data 

from the web documents. 

 

III. PROPOSEDSYSTEM 

       Template extraction  method consist of following steps :- 

 

• HTML document and Document Object Model 

• Essential paths of document 

• Template of document 

• Representation of clustering 

• Minimum Description Length 

• Clustering algorithm 

 

       For  web  pages, if we use  HTML  parser,  we  can parse  

the  web  page and  create  the  DOM  tree. From this DOM tree 

of web page we can find out its path[9] , there are only two types 

of path that is  content  path  and  the template  path. Template 

paths will contain only structured data. It does not have actual 

contents of the data. From Document object model tree one can 

get the essential paths, which shows template. The system model 

can be shown in this figure. 

 

 
Figure 1: System model for template extraction 

 

Essential paths of document 

       Define path set PW  for document W,[7]. PW is set of all 

paths  in  W. Support  of path is  the  number  of pages  in W, 

which contain the path. For all wi, there  exists wi where twi   is  

decided  by  taking  mode  of support values .If a path is 

contained by a document wi and support of path is at least the 

given twi then that path is considered as essential path of wi. Set 

of such essential paths are EP[9]. These essential paths are used 

in the extraction of template.  

 
Figure 2: HTML Document 

 

TEXT MDL ALGORITHM 

       The Minimum description length based compression 

principle produces a two types of code of the training data, one 

with the model portion of the code which is being used to 

compress and categorize test information[9]. We enlist a pseudo-

code of the algorithm for creation model and exploration the 

conflicting requirement between reducing grammar size and 

reducing descriptive cost. We will show the results of a 

minimum description length model-based classification system 

for detecting network traffic anomaly.  
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Figure3:GetMDLCost Algorithm 

 

Agglomerative Clustering Algorithm :- 

       The algorithm forms clusters in bottom-up approach:  

       1. At the start, we will put each article in their own cluster.  

       2. Among all current clusters, we will choose the two 

clusters with the small distance than others.  

       3. We will replace these two clusters with a new created 

cluster, created by merging the two original cluster.  

       4. We will continue to do the above two steps until there is 

only one  cluster left. 

       Thus, the clustering algorithm will result in a binary cluster 

tree  in which  single article cluster as its leaf nodes and  all the 

articles are contained in the root node[13].  

       In this clustering approach, we will use a distance measure 

based on log.  Consider articles A and B, the distance can be 

defined as  

               𝑑𝐴, 𝐵 = 𝐿𝐿𝐴 + 𝐿𝐿𝐵𝐿𝐿(𝐴𝑈𝐵) 

 

       A back-off trigram model [1] is  created for every cluster, 

and interpolated with a trigram model which can be obtained 

from all articles for smoothing, to compensate different amounts 

of training data for every cluster. Then, the set of LMs that 

increases the log likelihood of the  development data. Consider a 

cluster model  set , LM= {LMi} the test set log likelihood can be 

received as an approximation to the  mixture-of-various cluster 

model. 

 
 
       𝑃(𝐿𝑀𝑖)and 𝑃𝐿𝑀𝑖𝐴 are the two prior and posterior cluster 

probabilities. In this training, A is the reference  transcript 

containing  one story from the Hub development information. 

While  testing A is the 1-best hypothesis for this story, as 

described using the standard LM. 𝑃𝑤𝐿𝑀 depends on the 

smoothing weights which is used to obtain 𝑃(𝑤|𝐿𝑀𝐼) [1]  which 

in turn compute which cluster a story has been assigned to, which 

in turn computes the best smoothing weight. 

 

 

 
Figure 4: GetInitBest Pair Algorithm 
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Figure 5: GetHashBestPair Algorithm 

 

       Therefore, we will collectively try to optimize the cluster 

assignment in an iterative procedure. First of all, the posterior 

probabilities of the  given cluster LMs reference[3] transcripts 

for a story were computed. After that, stories with the highest 

posterior probability of the same cluster LM are merged. The 

interpolation weight for the cluster LM is tuned by increasing the 

likelihood of the segments in the story cluster. This step is 

iterated until all the cluster assignments becomes stable. 

 

IV. CONCLUSION  

       We introduced a new approach for the  template extraction 

from heterogeneous web pages. We implemented the minimum 

description length principle for managing large number of 

clusters and to select good partitioning from all possible 

partitions of documents, MinHash technique in order to speed up 

the clustering process. Experiments with real time data, 

confirmed the effectiveness of our algorithms. 
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SAY IC TO NANO!!!!! 

(NANO - INTERNAL COMBUSTION ENGINE) 

 
Abstract- NANO… one billionth of one and one third of micro 

,to be precise 10-9m. Nanotechnology is much discussed these 

days as a emerging frontier – a realm in which machines operate 

at scales of billionth a metre. It is actually a multitude of rapidly 

emerging technologies based upon the scaling down of existing 

technologies to the next level of precision and miniaturization. In 

the field of nano technologies researchers are enthusiastic about 

its potential applications in fields such as energy, medicine, 

electronics, computing and materials. Of late, one of the 

emerging aspects dealing Nanotechnology in mechanical field is 

the internal combustion engine on a nano scale, which we have 

chosen as our area of interest. Heat engines have evolved from 

external combustion engines to internal combustion engines and 

the hot off the block is the nano internal combustion engine. 
 

Index Terms- blued, butchery, flash-failure shot, hoggin, end 

profiling. 

 

I. INTRODUCTION 

hat is nano technology? 

Nanotechnology in mechanical field is the internal 

combustion engine on a nano scale, which we have chosen as our 

area of interest. Heat engines have evolved from external 

combustion engines to internal combustion engines and the hot 

off the block is the nano internal combustion engine. 

       Its worth pointing out that the word nanotechnology has 

become very popular and is used to describe many types of 

research where the characteristic dimension are less than about 

thousand nano meter. If we are to continue these trends we will 

have to develop a new manufacturing technology which will let 

us inexpensively build nano system with mole quantities that are 

molecular in both size and precision and are inter connected in 

complex patterns NANO TECHNOLOGY WILL DO THIS. 

 

What is heat engine? 

      Heat engines work on the principle of converting chemical 

energy into mechanical work and evolve from external 

combustion engine to internal combustion engine.  External 

combustion engine is the heat engine in which fuel combustion 

takes place external to cylinder.  Due to this it is bulky and 

consumes lot of place.  Second revolution of heat engines are 

ICE in which fuel combustion takes internally and consumes less 

place and became compact, cost effective.  Of late third 

revolution is NANO Internal Combustion Engine.  It is 

difficult to thread- in a needle.   

 

II. IDENTIFY, RESEARCH AND COLLECT IDEA 

 
Figure 1 

      This picture gives an idea of the size of the nano internal 

combustion engine. If you observe, the length from the back 

plate to washer is less than an inch. There are no exotic materials 

required 

      It has high precision, cost effective, high speed  [up to 

40000rpm ].The various applications can be spotted from race 

cars to space crafts. It can also be applied to various fields like 

agricultural pump sets, industrial applications, Hospitals, 

constructions civil engineering equipments etc.,   

      This paper further deals with the history, construction of a 

nano IC engine, their merits & their future prospects.  This paper 

discuss about Nano IC engine at length. 

 

   
Figure 2 

 

      The Nano is a 0.1cc (that's less than 0.01 cuin) compression 

ignition engine - most frequently, if somewhat inaccurately, 

referred to as a "diesel". It was designed by Richard Gordon and 

the plans were  

   
Figure 3 

W 
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      An idea of the size of the Nano is given by this picture. From 

backplate to drive washer is less than 1 inch. There are no exotic 

materials required. The crankcase is hacked from a solid cube of 

aluminium 3/4" on a side. The piston and contra piston are cast 

iron. The crankshaft and liner are any old steel from the scrap 

box.  

   
Figure 5 

 

      Here is an exploded view of the engine. The odd looking 

thing in the foreground is a special Nano-Spanner required to 

tighten the backplate. It also fits the fuel nipple. The construction 

is extremely conventional - only the scale is unusual. 

 

 
Figure 6 

 

      Like all model IC projects, there are a few special jigs and 

tools required to construct the Nano. All are fully detailed in the 

plan, which includes step by step instructions with photos. The 

cutter is made from water hardening drill rod (called "silver 

steel" in the UK because of its appearance - it contains no 

silver).the teeth are formed of  Dremal-type cut-off wheel.  

 

  
Figure 7 

 

      The cutter is used to form the exhaust ports in the cylinder. 

There are three of these, spaced at 120 degrees with sufficient 

space between them for the angled transfer ports to slightly 

overlap the timing. The crown of the piston is conical to assist 

transfer. The contra piston has a matching concave conical 

depression. 

 
Figure 8 

 

      There's nothing special in the crankshaft components. 

Another jig (not shown) is made to hold the shaft in the 3-jaw 

chuck, offset by half the throw for forming the crank pin. Even at 

these sizes, final lapping to size is no different from larger 

engines in terms of the amount of metal that must be LEFT for 

removal. Only the microscopic size makes things difficult. The 

prop driver knurls were formed with a thread form tool, set on 

edge and used as a shaper.  

 

 
Figure 9 

 

      Again, apart from their size, there's nothing special about the 

needle valve components the needle itself was made from steel 

and "blued" it by a quick heat in a gas flame followed by water 

quenching. No big deal, but the amazing thing is the attention it 

draws with people who examine the engine.When it was fired, it 

run briefly, oscillating back and forth about TDC like over 

compressed diesels with small mass fly wheels are wont to do. 

running! .but spring starters are the only way to start ultra small 

diesels - hand propping  just won't work. Also, the fuel for mini 

diesels needs a lot of ether - as high as 50% by volume.  With 

high ether fuel and a spring starter, the little Nano will burst into 

life. Richard Gordon claims it will turn 40,000 rpm - yes, that's 

no typo, forty thousand revolutions per minute. American engine 

builder Ron Colona used to demo his at model engineering 

shows and turning at better than 20,000 rpm. 

 

III. THE COMPONENTS USED 

1)Crankcase and Cylinder rough-out 

 

 

 

 

 

 

 

 

 

Figure 10 
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      The crankcase starts off as a chunk of aluminum bar of about 

1-1/2" diameter, sawn to length, plus a little bit. The first step is 

to finish turn the front section with a 1/4" radius where the 

journal blends into the body. The photo shows the roughing out 

process. Note that the tool is raked back sharply while "hoggin' 

great cuts" are made so that if it digs in, the cut will be forced 

shallower, not deeper compass could achieve the same result 

with about the same effort.  

2) Backplate 

 

 

 

 

 

 

 

                  

Figure 11 

 

      The backplate is simple turning with only some aspects of 

work holding posing any problems. In this first shot, the 

backplate profile has been turned on a piece of bar stock with the 

interior face oriented towards the tailstock. This means we will 

be screwcutting towards the sholder formed by the backplate rim, 

so a thin (0.020") runout groove is first cut at the thread/rim 

junction to the depth of the thread form. This also assures the 

backplate will form a tight seal against the rear of the crank case. 

The thread cutting tool is a piece of 1/4" diameter HSS steel, 

ground to a 60 degree point with seven degrees of side rake, 

mounted in a tracting tool holder. This magnificant gadget takes 

a while to make but is absolutely invaluable to thread cutting. 

The little ball lever actuates a spring loaded, over center cam - 

just requiring a flick to retract the tool bit by about 3/16". This 

allows the saddle to be repositioned for the next cutting pass 

without having to twiddle dials and remember settings.  

 

3) Venturi and Needle Valve Assembly  

      In the previous section, the cylinder had progressed to a 

nearly finished state, still requiring internal lapping. Lapping 

should always be the last operation on a cylinder of this type. 

This means the boss for attaching the side port venturi must be 

fitted before lapping can be done. In this session, the boss is 

made and the associated parts for the venturi and needle valve. 

The boss will be soft soldered to the cylinder (diesels don't get 

hot enough to melt soft solder). ".solder does not make the joint, 

it only keeps the air out" and schooled me to make a good fit of 

parts to be soldered. The boss will butt to the cylinder, which has 

an outside diameter of 0.500". So, a good fit can be achieved by 

profiling the boss with a 1/2" end mill. In this photo, we see the 

boss blank (enough for four) which has been finished outside, 

drilled ready for tapping and transferred still in the 3 jaw chuck 

to the mill for end profiling.    

 

IV. APPLICATIONS 

 It can be controlled in aero planes/satellites/space 

ships etc., the timing of  in let and exhaust valves. 

 According to NASA reports they are experimenting 

about the use of nano engine in nano & pico 

satellites. 

 In case of a mine tragedy where harmful gases are 

emitted ,these nano ic engines can be employed as 

powerful blowers to blow out these gases is a less 

time saving the lives of trapped miners .We require 

atleast 5-6 blowers to blow these gases where as 

two nano ic engines could do the tick in less time. 

 

V. RESEARCH 

      Every day people are spending more and more money 

because of rising gas prices. People all over the world are trying 

to find a solution—even visiting websites to locate the nearest 

and cheapest gas, all the while losing time and mileage just to 

reach [these] refueling stations. Many have been giving up 

favorite hobbies and changing life plans because of the need to 

reallocate their funds for gas.For those of us who must drive to 

work or school, it seems we have little choice but to continue 

paying more. Now, there is a way to fight back against these 

constant increases in gas prices—and to fight pollution and 

protect the environment in the process. 

 

The solution 

      Use the most advanced technology available to improve fuel 

economy, prolong the engine life, reduce harmful emissions and 

protect the environment. The number one product for fuel 

economy, power and pollution control is now available . 

      Introducing our two unique nanotechnology products:  

      F2-21 NanoLube Engine Oil Tratment, and  

      F2-21 NanoRon Gas & Diesel Fuel Enhancer.  

 

      With nanotechnology, fuel transforms at the nano-level to 

achieve a more complete combustion, resulting in increased fuel 

economy, more driving power, and fewer pollutive emissions.  

Use either product or both to get multiple benefits:  

      -  Adds great power to your engine. NanoLube eases heavy 

driving loads and increases driving pleasure with a faster, 

smoother, and quieter ride.  

      -  Boosts miles per gallon (analogous to buying Premium Gas 

or boosting your octane number), while saving you money and 

conserving energy.  

      -  Prolongs engine life by cleaning your combustion chamber 

and piston ring deposits, extending engine life and cutting 

equipment downtime.  

      -  Protects the environment by reducing harmful emissions 

and fighting global warming.  

 

VI. CONCLUSION 

      With the application of Nano in every sphere of life the ‘big’ 

may not find its place in  engineering dictionary in future. If we 

are to continue these trends we will have to develop a new 

manufacturing technology, which will let us inexpensively build 

nano system with mole quantities that are molecular in both size 

and precision and are, inter connected in complex patterns 

NANO TECHNOLOGY WILL DO THIS. NANO technology 
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with all its challenges and opportunities is an avoidable part of 

our future.  It can be rightly said that nano technology slowly and 

steadily assuring in the next Industrial Revolution. 
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Abstract- This study was undertaken for the purpose to 

determine the concentration of caffeine in eight brands of soft 

drinks with the use of an Ultraviolet spectroscopy. This told us 

about the best brand among the different brands containing 

caffeine. The highest concentration of caffeine was found in 

Sting 500mL (560.29 µg/mL), so it is strongest CNS (central 

nervous system) stimulant among all samples and it is harmful 

for health. The lowest concentration of caffeine was found in 7up 

500mL (29.71 µg/mL). So it is a weakest stimulant among all 

samples and can be sold in market. 

 

Index Terms- Caffeine, Ultraviolet spectroscopy, soft drinks, 

central nervous system, drug. 

 

I. INTRODUCTION 

affeine is a naturally occurring chemical stimulant called 

trimethylxanthine. Its molecular formula is C8H10N4O2. It is 

a drug and shares a number of traits with more notorious drugs 

such as cocaine and heroin. Caffeine uses the same biochemical 

mechanisms as those other drugs to stimulate central nervous 

system (CNS) [1]. In its pure form, caffeine is a white crystalline 

powder that tastes very bitter. It is moderately soluble in water at 

room temperature (2 g/100 mL) but very soluble in boiling water 

(66 g/100mL) [2]. Caffeine does not contain any stereogenic 

centers and hence is classified as an achiral molecule [3, 4]. 

Common sources of caffeine are coffee, tea, soft drinks and 

energy drinks, caffeine supplements and (to a lesser extent) 

chocolate derived from cocoa beans [5]. It is medically useful to 

stimulate the heart and also serves as a mild diuretic. Today, 

caffeine is used as boost of energy or a feeling of heightened 

alertness [1]. Caffeine can have negative effects on anxiety 

disorders [6]. Caffeine is the world’s most widely consumed 

psychoactive substance [7]. Caffeine has adverse effects on 

health [8-10]. Regular users, however, develop a strong tolerance 

to this effect and studies have generally failed to support the 

common notion that ordinary consumption of caffeinated 

beverages contributes significantly towards dehydration [11]. 

 

II. MATERIAL AND METHOD 

       The different brands of beverages were got from local 

market. The caffeine content of the different beverages was 

calculated by UV spectrophotometer 3000. 

A. Preparation of standard and sample solution  

a. Standard stock solution preparation 

       The standard stock solution of caffeine was prepared by 

weighing 0.02g of caffeine and was dissolved in 1000 mL of 

distilled water and got 10 mL of this solution and diluted up to 

100 mL with distilled water. 

       After preparing the stock solution the dilutions were 

prepared as: 

1 mL of stock solution dissolved in 40 mL of distilled water in 

first volumetric flask and 5 µg/mL dilution was prepared. 1 ml of 

stock solution was taken and dissolved in 20 mL of distilled 

water in second volumetric flask and 10 µg/mL dilution was 

prepared. 1 mL of stock solution was dissolved in 13.33 mL of 

distilled water in third volumetric flask and 15 µg/mL dilution 

was prepared. 1 mL of stock solution was dissolved in 10 mL of 

distilled water in fourth volumetric flask and 20 µg/mL dilution 

was prepared. 1 ml of stock solution was dissolved in 8 mL of 

distilled water in fifth volumetric flask and 25µg/mL dilution 

was prepared.  

       1 mL of stock solution was dissolved in 5.7 mL of distilled 

water in seventh volumetric flask and 35 µg/mL dilution was 

prepared. 1 ml of stock solution was dissolved in 5 mL of 

distilled water in eighth volumetric flask and 40 µg/mL dilution 

was prepared. 

b. Sample solution preparation 

       1 mL of beverage sample was diluted up to 100 mL with 

distilled water and took the absorbance at 272 nm. The 

absorbencies of these different solutions were shown in Table 2. 

B. Determination of Wavelength [ ] 

       The  was determined by scanning the standard solution 

from 190-400 nm range. We got the maximum absorbance 

( ) 272 nm. This value was used for calculating the 

absorbencies of different dilutions. The absorbencies of different 

dilutions are given in Table 1. Using the data obtained from UV 

spectrophotometer for the different dilutions of standard stock 

solution, a calibration curve got by plotting absorbance versus 

concentration of dilutions. The calibration curve is shown in 

Fig.1.  

 

III. RESULT AND DISCUSSION                    

       The absorbance of different brands of beverages both in 500 

mL plastic bottles and 300 or 250 mL cans were measured at 272 

nm and by applying the formula we determined the concentration 

of caffeine in them. The concentration of caffeine in 500 mL 

Pepsi bottle and 300 mL can was 255.27 and 227.07 µg/mL 

respectively. Similarly, the concentration of caffeine in Coke 

(500 mL bottle) and in its can (250 mL) was found to be 193.75 

C 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 8, August 2014      456 

ISSN 2250-3153  

www.ijsrp.org 

and 211.69 µg/mL respectively. The concentration of caffeine in 

500 mL bottle Sprite and its 250 mL can was found to be 30.99 

and 33.55 µg/mL respectively. The concentration of caffeine in 

7up (500 mL bottle) and 250 mL can was 29.71 and 46.37 

µg/mL respectively. The concentration of caffeine in Mountain 

dew (500 mL) bottle and in 250 mL its can was 119.42 and 

118.14 µg/mL respectively. The concentration of caffeine in 500 

mL Fanta bottle and its 250 mL can was 357.79 and 334.73 

µg/mL respectively. Similarly the concentration of caffeine in 

500 mL Marinda bottle and its 300 mL can was found to be 

72.00 and 182.22 µg/mL respectively. The concentration of 

caffeine in Sting (500 mL plastic bottle) was found to be 560.29 

µg/mL. It was concluded from the above data that the highest 

concentration of caffeine was found in Sting (500 mL bottle), so 

it is a strongest CNS stimulant among all samples and it is 

harmful for health. And the lowest concentration was found in 

7up (500 mL), so it is a weakest CNS stimulant among all 

samples and can be sold in the market. 
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FIGURE AND TABLES 

 
Fig. 1 Calibration curve between Absorbance and 

Concentrations. 

 

 

 

Table 1. Absorbencies of dilutions 

 

Sr.No Dilutions(µg/mL) Absorbencies 

1 5 0.034 

2 10 0.039 

3 15 0.043 

4 20 0.047 

5 25 0.050 

6 30 0.054 

7 35 0.058 

8 40 0.062 

 

Table 2. Absorbencies of different brands of soft drinks 

 

Sr.No. Soft drink Absorbance Concentrations 

(µg/mL) 

1 Pepsi(500mL)  0.230 255.27 

2 Pepsi(300mL) can 0.208 227.08 

3 Coke(500mL) 0.182 193.75 

4 Coke(250mL) can 0.196 211.69 

5 Sprite(500mL) 0.055 30.99 

6 Sprite(250mL) can 0.057 33.55 

7 7up(500mL) 0.054 29.71 

8 7up(250mL) can 0.067 46.37 

9 Mountain 

dew(500mL) 

0.124 119.42 

10 Mountain 

dew(250mL) can 

0.123 118.14 

11 Fanta(500mL) 0.310 357.79 

12 Fanta(250mL) can 0.292 334.73 

13 Marinda(500mL) 0.087 72.00 

14 Marinda(300mL) can 0.173 182.22 

15 Sting(500mL) 0.468 560.29 
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Abstract- This paper presents an improved design of voltage 

controlled oscillator (VCO) utilizing the three differential cell 

CMOS inverters for forming the ring oscillator. The differential 

cell reduces the power supply fluctuations impact on the 

oscillator jitter while the negative feedback from frequency to 

voltage converter reduces the jitter at high frequencies. Finally 

the proposed model is designed using CMOS 0.18um foundry 

technology and simulated using P-Spice software. The result 

shows that the proposed design improves the jitter attenuation at 

different offset frequencies up to 40dB. 

 

Index Terms- Phase Locked Loop (PLL), Voltage Controlled 

Oscillator (VCO), Ring Oscillator, Jitter, Phase Noise. 

 

I. INTRODUCTION 

CMOS ring voltage controlledBasic inverter oscillator was 

initially used for clock recovery inEthernet controllers. 

Since then, the ring oscillator hasbecome a widely used 

component in communication system. In this role, the ring 

oscillatoris still the most widely produced of all oscillators 

ascompared to alternatives such as LCresonator-based 

oscillators. Since the ring oscillator is exceptionallycompact 

hencea large number of ring oscillators can be designed with the 

samechip area as a small spiral inductor also it can oscillateat 

very high frequencies, (very short periods limited onlyby gate 

delays), which is far greater than maximum oscillation 

frequencyof RC phase shiftoscillators. Furthermore the ring 

oscillator provides a large frequency tuning range. One of the 

major application area of ring oscillators is PLL. The Phase 

locked loop (PLL) is a critical component in many highspeed 

communication systems, because it provides the basis for time 

functions such as clock control, data recovery, and 

synchronization. Looking inside of a PLLthe Voltage-controlled-

oscillator (VCO), is the most important element of the PLL, 

which can be built by Ring structures, relaxation schemes, or LC 

resonant circuit. LC design has the best noise and frequency 

performance with a good quality factor Q of the resonant 

networks. However, adding high-quality inductors to CMOS 

design increases the cost and complexity of the chip, it also 

introduces problems such as eddy currents.Ring oscillators, on 

the other hand, can be built in anystandard CMOS process may 

require less space die LCdrawings. The design is simple, and ring 

architecturescan be used to provide multiple output stages and 

wide tuningranges. However, the ring oscillatorusually shows 

 

poorer phase-noise performance than the LC-tank oscillator 

because of its low effective quality factor. The time jitter in a 

normal periodic signal can be considered as fluctuations inphase 

at the discrete set of zero-crossing instant. The fluctuations are 

causedby the phase noise of an oscillator, which is defined as 

continuously evolvingstochastic process. The jitter can arise from 

many reasons such as unwanted injection of signals from other 

parts of circuits, inherent thermal noise etc. 

       In this brief, we present an improved of CMOS ring 

oscillators design controlled by a frequency to voltage converter 

through negative feedback and developed aprototype circuits 

implemented in TSMC CMOS 0.18um foundry technologywhich 

shows the excellent jitter reduction. In rest of the paper the 

section II presents the functional overview of ring oscillators 

followed by section III which explains the phase noise and jitter 

in CMOS ring oscillators. The Section IV presents the proposed 

design and it functionality while Vth section simulation results 

are presented and finally section VI the conclusion on the basis 

of simulated results are derived.  

 

II. RING OSCILLATOR 

       A ring oscillator consisting of a number of delay stages in a 

loop, which constitutes a negative unstable feedback loop. The 

period of oscillation is twice the sum of the delay of each delay 

cell in the ring. Figure 1 shows the linear model of a three-stage 

ring oscillator. The open loop transfer function of this model is: 

 
 

       Where  is the gain of each delay stage of the signal,  and 

 are the load resistance and capacitance at the output of each 

delay stage. The circuit oscillates only if the frequencydependent 

phase shift equal to 180 degrees thatmeans, if each phase 

contributes 60 degrees.The frequency at which this occurs is 

givenby: 

 

 
 

Hence 

 
 

       The minimum voltage gain per stage must be such that the 

magnitude of the loop gain at ωosc is equal to unity: 

A 
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Figure 1: Linear model of a three-stage ring oscillator. 

 

       The minimum number of stages of a ring oscillator is 3, 

because for rings 1 or 2 stages does not provides phase shift 

sufficient for oscillation. The frequency of oscillation is usually 

controlled by varying the bias current of the delay cell. However, 

since ring oscillators do not have high-Q tank for the selection of 

frequency, have traditionally much more phase noise of 

oscillators based LC-tank. 

 

2.1 VCOs based on differential ring oscillator 

       Presenly almost all mixed signal ICs use ring oscillators 

stages of differential delay because of their higher immunity to 

interference power and the noise substrate. A phase differential 

delay with the conventional bias circuit replication is shown in 

Figure 2. The frequency of oscillation of a N-stage differential 

ring oscillator can be expressed as: 

 
 

 
Figure 2: A differential delay buffer with the replica-biasing 

circuit. 

 

       where  is the oscillation of the output voltage. The 

frequency of oscillation is controlled by current . The bias 

circuitreplication is made from an operational amplifier and the 

copy of the buffer half delay. Through negative feedback, the 

output swing is maintained at a constant value  

independent of the bias current. The value of  is chosen so 

that the PMOS load transistors work in the triode region. 

 

III. PHASE NOISE AND JITTER IN CMOS RING OSCILLATOR. 

3.1 Phase Noise General Defination 

       The output of an ideal sinusoidal oscillator can be expressed 

as: 

 
 

       where A is the amplitude,  is the oscillation frequency, 

and φ is an arbitrarily fixed phase reference. Therefore, the 

spectrum of an ideal oscillator is apair of impulses at ± ωo . In a 

practical oscillator, however, the output is moregenerally given 

by: 

 
 

       where  and  are now functions of time, and  is a 

periodic functionwith a period of . As a consequence of the 

fluctuations represented by and , the output spectrum of 

a practical oscillator has sidebands closeto the oscillation 

frequency . A signal’s short-term instabilities are 

usuallycharacterized and measured in terms of the single side-

band spectrum density.It has units of decibels below the carrier 

per hertz (dBc/Hz) and is defined as: 

 
 

       where  represents the single 

sideband power at afrequency offset of  from the carrier with 

a measurement bandwidth of . The above definition includes 

the effect of both amplitude and phasefluctuations,  

and . However, in an oscillator, the amplitude noise 

isnaturally rejected by the limiting action inherent in any real 

implementation.Therefore, in most applications,  is 

dominated by its phase portion, , known as phase 

noise, which is simply denoted as .  

 

3.2 Phase Noise in Differential Ring Oscillators 

       A differential ring oscillator consists of several differential 

delay stages connected in series. The advantage of differential 

ring oscillator is that the noisefrom the supply and the substrate 

appears as common mode on both outputs,and is rejected by the 

next stage. A typical differential delay stage is shownin Figure 3. 

It consists of a differential pair, a tail current transistor, capacitor 

loads and resistor loads. In actual circuits, the resistor  is 

realized witha single or compound MOSFET working in triode 

region, embedded in anamplitude control loop.The propagation 

delay of the differential delay stage is defined as the time  

between an input step and the zero crossing of the differential 

output voltage. The differential peak output voltage swing is: 

 
 

       As the loads are RC circuits, the propagation delay and the 

oscillation frequency are determined by decaying exponentials: 
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Figure 3: A typical differential delay stage in ring oscillators. 

 
 

The differential pair has an input transition range of: 

 

 
 

       over which it steers the tail current.  is the input 

differential voltage, and  is the effective gate voltage on the 

differential pair at balance. 

       Since the differential inverter already suppresses the phase 

noise due to power supply flactuations and flickers the phase 

noise in such systems is only caused by the jitter at the moment 

ofthe zero crossing of the output differential voltage or by the 

fluctuations in voltage of the zero crossing moment (also called 

Phase Noise Due to White Noise). The SSB phase noise due to 

white noise in the differential ringoscillator is Defined by: 

 

 
 

       where  is the effective gate voltage of the differential 

pair at balance.  is the small signal transconductance of the 

tail transistor. 

       Now according to equation 14 the following conclusions can 

be drawn for the phase noise. 

1. The phase noise is independent of the number of delay 

stages, and only depends on the frequency of oscillation 

. Thus, the phase noise is equal in two rings which 

oscillate at the same frequency, where one ring 

comprises a few stages loaded heavily while the other 

ring comprises more lightly loaded stages. 

2. The only technology-dependent parameters are  and . 

IV. PROPOSED WORK 

       The bloack diagram of the proposed design is shown in 

figure 3, as it shows that design consists of a negative feedback 

block in between the output and input of the VCO. The 

importance of the circuit can be explaind by analyzing the 

behaviour of ring oscillator for phase noise and jitter. Since the 

phase noise of the ring oscillator increases with the frequency of 

oscillation.The  phase noise in caused by fluctuations in 

theinstants when the output ramp in a delay element crosses 

thetoggle point. 

 

Figure 4: Block Diagram of Proposed Model 

 
 

 

 

       Figure 5: Jitter in a VCO using Differential Ring Oscillators 

can be modeled as High Pass Filter, and if another High Pass 

Filter is used with Negative feed back it can convert the VCO 

jitter transfer function to Low Pass Filter and can reduce the 

Jitter at higher frequencies. 

       In the proposed work the High Pass Filter for the feed back 

loop is designed by voltage to frequency converter (VFO), which 

generates the output voltage in proportion to the output frequeny 

of VCO. 
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Figure 6: Circuit Diagram of the Proposed Model 

 

 
Figure 7: Layout Diagram of the proposed VCO 

 

V. SIMULATION RESULTS 

      The Proposed ring-oscillator-based VCOhas fabricated in 

0.18um CMOS technology. Since the design does not contains 

any capacitors hence implementationdoes not reuires MOS 

capacitance. A layout of the fabricated VCO is shown in Fig. 7. 

Which requires the core area of 100umX50um. The activearea is 

approximately equal to 0.19 mm 2. The prototype has been tested 

for oscillation frequency of 1 GHz. The measured output 

spectrum of the VCO is shown inFig. 8, which presents 

maximum ampletude at the 1 GHz.Figure 8 also shows the phase 

noise of the prototype. Using the Phase Noise Calculation as 

mentionedin (9) and converting it for volatage 
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the phase noise is –180 dBc/Hz at 1MHz offset fromthe 1.0 GHz 

carrier and the jitter performance of the VCOfor same offset is 

0.0139 ps RMS. 

 

Figure 8: the FFT of the output waveform from Propsoed 

VCO. 

 

 
Figure 9: the Generated output waveform (1 GHz) 

 

      The power consumption of the proposed design is 1.3mW 

which is also considerably low. 

 

VI. CONCLUSION  

      This paper presents a negative feedbackcontroller VCO 

architectureaimed to reduce jitter noise, especially for a VCO 

working at higherr frequencies. Firstly Phase noise due to power 

suppy flactuations is inherently improved by differential ring 

oscillator secondly the use of VFCat feedback loop enhance 

noise rejection. A wide operating frequency range over allPVT is 

obtained by using a dual-delay path scheme and digital 

calibration techniques in the VCO. Experimental 

resultsdemonstrate that the proposed PLL is a good solution to 

improve noise rejection. 
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Abstract- This research work was carried out to investigate the 

proximate and mineral composition of some traditional 

vegetables in Akwa Ibom State, Nigeria. These vegetables 

include: Talinum triangulare, Hensia crinita, Cucurbita maxima 

and Lasianthera africana. The vegetables were washed in 

potable water to remove unwanted matters and were analyzed for 

proximate and mineral content. All analyses were carried out in 

three replicates and the mean data were presented on tables using 

the spread sheet Microsoft Excel. Talinum triangulare had the 

highest protein content (56.72%) and moisture content (80.11%) 

but had the lowest content of ash (6.31%), crude fibre (2.96%) 

and carbohydrate (6.91%). Ash and crude fibre were present in 

low quantities in Talinum triangulare, Hensia crinita, and 

Lasianthera africana, except Cucurbita maxima which had the 

highest composition of ash (14.06%) and crude fibre (9.37%). 

Mineral composition (Potassium (K), Calcium (Ca), Magnesium 

(Mg) and Phosphorus (P)) was generally high in the samples 

although Talinum triangulare and Lasianthera africana had the 

lowest composition of Phosphorus. This research work has 

showned that these four (4) traditional vegetables are rich 

sources of nutrients and can contribute significantly to the 

nutrient requirements and health conditions of humans.     

 

Index Terms- Cucurbita, Mineral, Proximate and Vegetables. 

 

I. INTRODUCTION 

raditional vegetables are important items of diet in many 

Nigerian homes and they are valuable sources of nutrients 

especially in rural areas where they contribute substantially to 

protein, mineral, vitamins, fiber and other nutrients which are 

usually in short supply in daily diets (Mosha and Gaga, 1999). 

They have the cheapest and most abundant sources of protein 

(Fasuyi, 2006) and add flavor, variety, taste, color and aesthetic 

appeal to diet (Mepba et al., 2002). In Akwa Ibom State, some of 

the vegetables that are found include:  Heinsia crinita, Cucurbita 

maxima, Lasianthera africana, Pterocarpus mildbraedii, 

Solanum nodiflorum, Gnetum africanum, Telfairia occidentalis, 

Talinum triangulare, Occimum gratissimum, Vernonia 

amygdalina, Cannabis sativa, Abelmoschus esculentus, 

Curcubita pepo etc. In Nigeria where the daily diet is dominated 

by starchy staples, these indigenous leafy vegetables are the most 

readily available sources of important micro-nutrients such as: 

vitamins, especially the pro-vitamin A or β-carotene (Martin, 

1998) as well as essential amino acids and mineral elements. 

These vegetables are important commodities for poor households 

because their prices are relatively affordable compared with other 

food items. Scarcity of vegetable in the diet is a major cause of 

vitamin A deficiency, which causes blindness and even death in 

young children throughout the Arid and Semi-Arid areas of 

Africa (Okigbo, 1986). Thus, the objective of this work was to 

evaluate the nutritional (proximate and mineral) composition of 

some traditional vegetables in Akwa Ibom State, Nigeria. 

 

II. MATERIALS AND METHODS 

Sources of collection of Samples 

       The fresh vegetables (Talinum triangulare, Cucurbita 

maxima, Hensia crinita and Lasianthera africana) used in this 

research was collected from farms at Etinan, Akwa Ibom State. 

 

Sample treatment 

       The fresh vegetables were air dried for one week and reduce 

to a coarse powdered form; about 700g was macerated with cold 

ethanolic extraction using 1000ml of 70% ethanol and shaken 

intermittently for 72 hours.  It was filtered and the filtrate was 

concentrated (dried) in-vacuo at 40
0
C in a water bath. The extract 

was weighed and stored in 100ml beaker and covered with foil 

paper and preserved in the refrigerator at 4
0
C for the screenings. 

 

Proximate analysis 

       The recommended methods of the Association of Official 

Analytical Chemists (AOAC, 2003) was used for the 

determination of moisture content, crude protein, crude fat, 

carbohydrate, crude fibre and ash. 

 

Mineral analysis 

Wet Digestion of Sample 

       For wet digestion of sample, 2 ml of the plant samples was 

taken in digesting glass tube. 12 ml of hydrochloric acid was 

added to the plant samples. The mixture was kept overnight at 

room temperature. 4.0 ml perchloric acid (PCA) was added to 

these mixtures and was kept in the fumes block for digestion. 

The temperature was increased gradually, starting from 50ºC and 

increasing up to 150ºC. The digestion was completed in about 70 

- 85 minutes as indicated by the appearance of white fumes. The 

mixture was left to cool and the contents of the tubes were 

transferred to one hundred millilitres (100ml) volumetric flasks 

and the volumes of the contents were made to one hundred 

millilitres (100ml) with distilled water. The wet digested solution 

was transferred to plastic bottles and labelled accurately. The 

digest was stored and used for mineral determinations 

(Aregheore and Hunter, 1999; Khan, Hussain, Ashraf, Valeem, 

and Javed, 2005). Mineral contents: calcium (Ca), magnesium 

(Mg), potassium (K) and phosphorus (P) of plant samples were 

determined by atomic absorption spectrophotometer (AAS), 

T 
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flame photometry and spectrophotometry according to the 

methods of AOAC (2003) and Khan, Hussain, Ashraf and Mc-

Dowell (2006). 

Statistical analysis 

       Results are reported as the means of triplicate experiments, 

and are presented in tables using the spread sheet software 

Microsoft Excel. 

 

III. RESULTS AND DISCUSSIONS 

       From the results of the proximate analysis as shown on 

Table 1, indicated that Protein valued ranged from 56.72% - 

12.83% with Talinum triangulare recording the highest value 

(56.72%) and Hensia crinita recording the lowest protein content 

(12.83%). While Lasianthera africana and Cucurbita maxima 

recorded 16.22% and 12.83% respectively. Talinum triangulare 

also recorded the highest moisture content (80.11%), followed by 

Cucurbita maxima (73.08%), Lasianthera africana (72.47%) and 

Hensia crinita (70.01%). Ash content ranged from 14.06% in 

Cucurbita maxima to 6.31% in Talinum triangulare. Lasianthera 

africana and Hensia crinita recorded 8.39% and 6.31% 

respectively. The results of the crude fibre showed that Cucurbita 

maxima (9.37%) had the highest value, followed by Lasianthera 

africana (4.93%), Hensia crinita (4.83%) and Talinum 

triangulare (2.96%) which showed the lowest crude fibre 

content. Carbohydrate composition ranged from 62.21% - 6.91% 

with Hensia crinita having the highest value and Talinum 

triangulare recording the lowest value. Eleazu and Eleazu (2013) 

also reported low carbohydrate composition 4.11±0.13 in 

Talinum triangulare. Lipid content was highest in Talinum 

triangulare (7.42%), Lasianthera africana (7.12%), Hensia 

crinita (6.22%) and Cucurbita maxima (2.29%) which had the 

lowest value.  

 

 

Table 1: Proximate composition of some traditional vegetables in Akwa Ibom State, Nigeria. 

 

PARAMETERS (%) Talinum 

triangulare 

Hensia crinita Cucurbita maxima Lasianthera 

africana 

Protein 56.72 12.83 12.95 16.22 

Moisture content 80.11 70.01 73.08 72.47 

Ash  6.31 6.99 14.06 8.39 

Crude fibre 2.96 4.83 9.37 4.93 

Carbohydrates  6.91 62.21 61.33 59.31 

Lipid  7.42 6.22 2.29 7.12 

 

       The results for the mineral analysis are shown in Table 2. 

Potassium (K) composition was highest in Hensia crinita 

(84.41mg/g). Cucurbita maxima (44.30mg/g) had the lowest 

value. Talinum triangulare and Lasianthera africana recorded 

62.11mg/g and 56.24mg/g respectively. Calcium (Ca) 

composition ranged from 31.43mg/g – 24.20mg/g, with T. 

triangulare having the highest value and H. crinita the lowest 

value. Magnesium (Mg) was highest in C. maxima (59.99mg/g), 

T. triangulare (20.41mg/g), L. africana (13.99mg/g) and lowest 

in H. crinita (11.31mg/g). H. crinita (9.14mg/g) had the highest 

composition of Phosphorus (P) and T. triangulare had the lowest 

P composition 4.86mg/g. C. maxima and L. africana had 

8.44mg/g and 5.00mg/g respectively. These vegetables are very 

rich source of nutrients which are essential for the human body. 

 

Table 2: Mineral composition of some traditional vegetables 

in Akwa Ibom State, Nigeria. 

 

Minerals 

(mg/g) 

Talinum 

triangulare 

Hensia 

crinita 

Cucurbita 

maxima 

Lasianthera 

africana 

K 62.11 84.41 44.30 56.24 

Ca 71.03 24.20 28.00 31.43 

Mg 20.41 11.31 59.99 31.99 

P 4.86 9.14 8.44 5.00 

 

IV. CONCLUSION 

       This study showed that Talinum triangulare, Hensia crinita, 

Cucurbita maxima and Lasianthera africana possesses 

considerable amounts of proximates and mineral nutrients which 

are necessary for growth and maintenance of the body. 
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Abstract- The  study  on  patient   satisfaction  at  priyadarshini  

dental college  and  hospital  are  conducted  to  measure  the  

level  of  satisfaction  as  well  quality  of  dental  care provided 

.the  total  100 randomly  patients  were  surveyed .a 

questionnaire  of  22 question  were  used  to  collect  the  

information  from the  patients, most  of  patients  were  satisfied 

with  the  quality  of  care  they received  but  some  were  

dissatisfied  due  to  the  unable  to  understand  explanation   of  

treatment  option  provided  by  dental  students  and  the long    

waiting   time for the  treatment, patient   satisfaction  is  key  

determinant  of  quality  of  care. 

Objectives -; 

 To determine the  satisfaction with dental care services  

among the dental patient in Priyadarshini Dental 

College &Hospital. 

 To assess their knowledge Regarding the dental 

complaint procedure 

 To determine the patients attitude towards the dental 

procedure. 

 To determine the patients dentists relationship. 

Materials And Methods -: 

       The results presented in this paper are based on a survey 

conducted on patients who visited to O.P block of Priyadarshini 

Dental College. The study on 100 patients from Priyadarshini 

Dental College and Hospital of age above 18 years were taken in 

to consideration. 

       A questionnaire consisting of 22 questions were given to 

each patient with closed ended questions which included the 

patient’s satisfaction. 

Results 

       80%)of patients were having good experience with the 

dentist,(12%)were having fair experience with the dentist, 

(8%)were having poor experience. Majority of people (89%) 

were satisfied with the quality of care they received. Only 2% 

had actually complained, although 11%  had felt like 

complaining. 14% did not know to whom to complain if they had 

a problem 

Conclusion  

       Majority  of  the  patient  were satisfied with  the  quality  of  

care  they  received some  patient  have  complained  and  some  

patient  had  felt  like complaining. the  reason  for  complain  

should  be  sought.  

 

Index Terms- Patient Satisfaction, Patient Complaint , patient 

dentist relationship, Quality Of Dental  Care 

 

I. INTRODUCTION 

atient  satisfaction  is  easy  to understand  but  difficult to  

define, however  patient  satisfaction  can  be  define  by 

keegan the  patient  satisfaction  reflect  the  total  experience  of  

health  care. Satisfaction involve intellectual,  emotional , 

psychological factor and previous  experience , expectation  of 

the  patient.
1 
  

       Kotler defined satisfaction as: “a person's feeling of pleasure 

or disappointment resulting from comparing a product's 

perceived performance or outcome, in relation to his or her 

expectations”
2
 

       Patients  oral  health  has  major   impact  on  the  quality   of  

life .maintenance  of  good  oral  health  is an utmost  important   

for  well  being  and   good  quality  of  life. So  when  the  oral  

health  of  the   patient is   altered , it  is  the  responsibility  of  

the  dental  health  provider  to  restore  the  oral  health  of  

patient  to  the  better  level  to satisfy  them.
3
 

       Satisfaction  of  the  patient  with  dental  treatment  

provided  is  an important  aspect  of  quality  of  treatment   and  

determined  the  future  utilization of  services.
4
Over  the  past  

10  years  in   many  public sector  services  the  patient  

satisfaction   determined  by  the  quality  of  service  provided. 

patient  satisfaction  is  very  important   part  of  the  treatment 

,as it determined  the  principle  level  of  quality  of  health  care  

services.
5
 

       Fulfillment  of  patients  expectation   and  demands  as well  

as  positive  assurance, good  responses  to  patient as  well  as  

resolve confusions  and  doubts   of  the  patient  provides  better  

satisfaction    and  result  in  a future return  of  the  patients to 

receive  subsequent   good  quality  of  treatment.
6
Very few 

studies have evaluate  the fulfillment of patient's expectations by 

comparing patient's views on ideal behavior and the actual 

behavior of dentists.
7
 

       Patients  satisfaction  is  a  influence  by  various factor such 

as  the  nature, behavior, communication skill  and  personality  

of  dental  healthcare  provider. Many  studies  on  patient  

satisfaction  shows  that     desirable  communication  between    

patients  and  health  care  provider  satisfied  the  patients. 

Communication skill is  one  of  the  important  factor  

determining  the  level  of  patient  satisfaction. Communicate  

with   patient liberally, concentrating  towards what patients  are  

complaining  of  and  what are their  requirement  result  in a 

good  relationship between   patient  and dentists.
8,9

 

       Many  patients  seeks  advices  as  well  as  reassurance  and  

their   participation  in  discussion  of   diagnosis, treatment  of  

choice, material   to  be  used ,future  outcome. the   involvement  

and  participation  of  patient  of  patients  in  the  management  

P 
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of  their  care,  treatment panning   significantly  satisfy  the  

patient.
10

 

       This study   focused on  following  factors  to determine  the  

patient  satisfactions Characteristic of patients and  demand  for  

personal  care complaining  patients about dentist or treatment 

received-: Satisfaction with quality of care received-: patient’s 

overall experience with dentist 

       This study clearly show the gap that exists between the sort 

of service patients hope to receive and the service they actually 

receive recent survey indicate that most of the patient in the 

Priyadarshini  Dental College and Hospitals are satisfied  but 

some patients are dissatisfied  because of poor quality of 

treatment and mistakes, services and attitude of staff and 

excessive time taken for treatment For profession it is important 

to promote a high standard of professional conduct among the  

dentists. 

 

II. MATERIAS AND  METHODS 

       The study was conducted in Priyadarshini Dental College 

and Hospital  in Department of Public Health dentistry and 

Community Dentistry. Before taking the study in the College 

ethical clearance was taken from Priyadarshini Dental College 

ethical committee. 

       Studies of 100 patients were taken in the study from the 

outpatient block of Priyadarshini Dental College and Hospital. A 

questionnaire consisting of 22 questions were taken from both 

female and male aged from 18 and above who were willing for 

study And informed consent was taken from the patient who had 

undergone the study. 

       The patients aged from 18 and above were taken in to 

consideration for the study as they have undergone for treatment 

previously and they can decide whether they are satisfied with 

the quality of the treatment and to know the awareness of  quality 

of dental treatment among them. 

       The patients were interviewed about whether they have 

visited the dentist before and reason for their visiting. A global 

satisfaction question about the quality of dental care they 

received was asked and the questions specially related to 

complaints: whether they ever felt like or first contact if they 

were making complaint. In addition information was collected 

about patients demographic characteristics: age, gender and 

occupation. This sample size was estimated to provide significant 

differences between patients’ perception, satisfaction and 

expectation. 

       This questionnaire-based study was divided into two parts. 

The first part of the questionnaire contained questions relating to 

socio-demographic data about the patients. The second part was 

designed to measure the patients’ perception, satisfaction and 

expectation. 

 

Sample Method-: simple random sampling 

 

Study Method-:   cross sectional study 

 

Inclusion Criteria-  

: 

       Study  population  who  satisfied  following  criteria  were      

included  in  the   study,  

(1) Patients from age of 18 and above were taken in  To 

consideration.              

   (2) Patients willing for the study were taken in to 

Considerations.   

 

Exclusion Criteria-; 

(1) Patients below 18 were excluded.  

(2)Patients not coming to outpatient Priyadarshini Dental College 

was not taken for study. 

(3)Patients that were physically challenged and  Mentally 

disabled are excluded.  

 

       The  single-examiner  concept  was  followed  to  maintain  

the  consistency  and  to  prevent inter-examiner  bias  The  data  

which  was  collected  was  tabulated  by  using  a  computerized  

spreadsheet (Microsoft  Excel  2010;  Microsoft,  Redmond,  

Wash,  SPSS  version  16.0)  and  it  was analyzed  by  using  

descriptive  statistics. 

 

III. RESULTS 

       A  total  of  100   study  population   aged  above  18  yrs,  

males  and  females  were  interviewed, the gender distribution 

showed 47% females and 53% males. The highest proportion of 

the patients (41%) was of the age group between 28-37 years, 

followed by the 18-27 year age group (39%).  A variety of 

occupations were reported by the patients. The highest 

frequencies were of private sector (41.11%) employees, followed 

by unemployed patients (28.89%).following  major  criteria  

were measured  to  determine  the  level  of  patients  satisfaction. 

(Table 1) 

Easy Access To The Dental Clinic-: 

       The patients treated in Priyadarshini Dental College and 

Hospital were     asked about the access to dental clinic for 

(97%)of patients it was easy to reach the hospital and for (7%)it 

was difficult to reach to Hospital. 

Patient’s Complain about Dentist Or Treatment Received-: 

       When patients asked about complain about the dentist,(2%) 

patients had         complained already,(11%)felt like complaining 

more than once,(73%)patients were not willing for Complaining 

about the dentist, (14%)patients were not knowing about 

complain. 

 

Satisfaction With Quality Of Care Received-: 

        (84%) patients were satisfied with quality of treatment 

received,(15%)were dissatisfied, This result indicates that 

patients are provided proper treatment choice and quality of 

dental care in Priyadrshini Dental College and hospital. 

Communication  With    Dentists-: 

       When  patients  were asked about communication of  

dentists  with  them  (74%) were satisfied and (26%)were  

dissatisfied 

Time  Taken For  Treatments  

        (29%) of patients felt  that dentist took  more  time in  

finishing the  treatment procedure.(71%) patients  were satisfied. 

Patient’s Overall Experience With Dentist-: 

        (80%)of patients were having good experience with the 

dentist,(12%)were having fair experience with the dentist, 

(8%)were having poor experience(Table-5). Majority of people 
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(89%) were satisfied with the quality of care they received. Only 

2% had actually complained, although 11%  had felt like 

complaining. 14% did not know to whom to complain if they had 

a problem.  

 

IV. DISCUSSION 

       Assessment  of  quality  of  the  health  care is  necessary and  

compulsory for  al  health  services, in  such  evaluation the  

participation  of  patients  and  their  experience  as  well  as  

their  review pays  important role.
11

 

       In  our study  there  is  no association  between 

sociodemographic characteristic  of  patients  and  satisfaction  

with  dental  care, this  in concordance  with  R.hasim study.
12 

       In  this  study  the  educated  patients  were satisfied more  

than the  uneducated  patients  these may  be  due  to  the  their  

knowledge ,understandability, and responses to  the   treatment 

.this  result shows  similarity  with  the  study of  Zastowny TR 

study.
13 

       The   purpose  of this  study  is  to  asses  patient  satisfaction 

and  the  problem associated  with the  dental health  care  

provided, 100  patients were actively  participated  and reflect  

their  experience  with  past dental  care, their  satisfaction  or  

dissatisfaction  with  quality  of  dental  care. The  study  shows  

that  satisfaction  with dental  care  was  high ,this  is in  harmony  

with  many studies.
14,15  

       The questionnaire tries to measure the level of patient 

satisfaction and quality of  dental  health  care. . Results obtained 

show the reflection  of the service quality, patients give different 

levels of importance to different aspects of the services. Most of 

the patients who participated in this study were satisfied and 

others are   dissatisfied with the responses by the administration 

staff related to long time waiting, the patient's need regarding the 

chief complaint, and explanation that was given by the dentist. 

       The results show that long waiting time for the treatment 

seemed to be the main reason for patient dissatisfaction in 

Priyadarshini Dental College and Hospitals. This is in 

concordance with several studies reporting that waiting time was 

the least satisfactory issue.16 Dissatisfaction with waiting time in 

the clinic reveals an important problem that needs to be resolved, 

possibly through limiting the number of patients to reduce the 

waiting time.
17 

But it is difficult to apply in this hospital, as the 

number of patients in need of dental treatment are quite high. The 

possible way to solve the problem is by increasing the numbers 

of dental staff in the particular department, as well as the dental 

chairs. Making a proper appointment with time schedule can 

minimize dissatisfaction with an exception for emergency cases. 

The other reason for dissatisfaction, as seen from the results 

obtained, was dental student's knowledge regarding patient's 

needs for the treatment and communication related to explanation 

of treatment given by the dentist. in  our  college most of  the  

students  were having difficulties in communication  with  

patients  because of language  problem as most of  students  were 

from north India as they  were not knowing the local Tamil 

language.  Many times, patients felt reluctant in discussing their 

complaints with the dentist and they felt more comfortable to 

explain their complaints to the dental students.
18

 

       It was found that the explanation given by a dentist about the 

treatment was an important aspect and received satisfaction. This 

is in accordance with several studies which indicated that the 

doctor's explanation of illness and treatment options to the 

patient received a  evaluation.
19

 On the other hand, this result 

contrasted with another investigation, where the mannerism of 

dental surgeons, initial examination, accurate diagnosis and 

explanation of the treatment received “good” score in patient 

satisfaction.
20

 Providing the patient with further explanation of 

their treatment options should be highlighted by the dentist to 

achieve high level of satisfaction with dental service.
21

Dentist 

should not only be focused on finishing the treatment as fast as 

possible just to minimizes the waiting time, but also concentrate 

on explanation of the treatment as well as the treatment options 

to the patient, to their satisfaction. 

        In this study,  it is found that dental student’s knowledge 

about the patient's needs during treatment and dentist's 

communication demanded top priority to enhance the service 

quality and need to be managed and monitor accordingly .the  

students  from  other  states should  learn  particular  local  

language before they scheduled   in  clinical departments. On the 

other hand, while the highest gap was that of administration 

staff's response regarding long waiting time, which showed low 

priority, it did not pose a threat for discontinuation. Similar 

findings from another study mentioned the three least important 

decisions. 

 

V. CONCLUSION 

       With concluding  this  study  The access to the hospital 

measure good  rating,  easy  for  the  patient  to reach to  the 

hospital. Majority  of  the  patient  were satisfied with  the  

quality  of  care  they  received some  patient  have  complained  

and  some  patient  had  felt  like complaining. the  reason  for  

complain  should  be  sought. In general, knowledge of the 

complaints and whom to contact appears fragmented. 

       Evaluation  of  patients  satisfaction   should  be  done  

regularly  by  the  organization  or  the hospitals  by  conducting  

such  survey for  the  purpose  of  continuous  improvement.  By  

conducting   such  study one  can  able  to  understands  the  

difference  between  patients  demands  and patients  satisfaction. 

The  survey  also  helps  to find  the  deficiencies and weakness  

of dental  health  care, and  also  helps  to evaluate  the  effect  of   

effort  to  improve  dental  health  care  services.   providing  the 

dental  care with  physical  comfort, emotional support, 

respecting  the  patients  preferences ,with  communication, 

information, education  result in  a  high  quality  of  treatment  

and  patient   satisfaction. 
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Optimizing the relevancy of Predictions using Machine 

Learning and NLP of Search Query 

Kilari Murali krishna Teja 

 

Abstract- One of the most important and promising branches of 

Artificial Intelligence (AI) is Machine Learning (ML),which 

strive to make a machine intelligent by “learning” from the data. 

Information Retrieval is also a popular and predominant 

technique having as one of its application, the ubiquitous Search 

Engine. Search Engine optimization (SEO) has seen remarkable 

advancements during the recent years. The objective of this paper 

is to optimize the existing predictive search mechanism by 

incorporating pattern based Machine Learning techniques, the 

association with a Semantic Database, Natural Language 

Processing of search query to produce more relevant predictions 

to the user. The main intention is to provide diversified but apt, 

intelligent predictions for both the diversified set of users whose 

domain of search queries is not constrained, as well as for the 

dedicated researchers whose domain will be confined, coupled 

with an optimal balance between the Response times, Relevancy 

of predictions. 

 

Index Terms- Intelligent Information Retrieval (IIR); Machine 

Learning (ML); Prediction Optimization; Semantic database; 

Natural Language Processing (NLP). 

 

I. INTRODUCTION 

hat started as a packet switching network by the name of 

ARPANET in 1963 has undergone evolution into the 

present day INTERNET and has revolutionized the way of 

living, the way of working of humans. The impact of Internet is 

so huge that around 70% of world’s population   uses the 

Internet. If it was not for the passion of the researchers, this huge 

development would not have been possible. In modern days, 

Researchers can find the helpful information in the Internet; 

share their thoughts, ideas with their peers over the Internet. 

       Information Retrieval (IR) is the means to effectively find 

the information in the Internet and Search Engine is the primary 

application of Information Retrieval. Even though the 

foundations for Search Engines has been laid with “Archie”  

from 1990,  they have undergone  noticeable changes from the 

year 1994.In 1996 ,in the paper of Larry page and Sergey Brin 

they have discussed about a  search engine mechanism that uses 

page rank algorithm to rank the documents in a relevant manner. 

This Search Engine was named “GOOGLE” and this has been 

one of the most widely used search engine from the past 14 years 

because of its distinctive features such as the Autocorrect, 

Prediction mechanisms, Response Rate, Relevancy as well as 

Reliability. 

       The fundamental branches of Artificial Intelligence like 

Machine Learning (ML), Natural Language Processing (NPL) 

can be applied to the Search Engines in order to receive relevant, 

accurate suggestions at appropriate location and time, by making 

the system intelligent which is achieved by the association of a 

Dynamic semantic web database which is populated with huge 

amount of knowledge and also by performing Keyword tagging, 

Labeling parts of Speech, Prepositional Merging to provide the 

Predictions which are accurate depending on the history, cache of 

the user as well as his queries in the current session. 

A. MACHINE LEARNING 

       Machine learning [2] is about “Learning to do better in the 

future based on what was experienced in the past without the 

need of explicit programming”. The learning that is being done 

is always based on some sort of observations or data, such as 

examples, direct experience or instruction. Machine learning 

focuses on the development of computer programs that can teach 

themselves to grow and change when exposed to new data. 

       Machine learning studies computer algorithms for learning 

to do stuff .The goal is to devise learning algorithms that do the 

learning automatically without human intervention or assistance. 

A machine learning system search through data to look for 

patterns and uses that data to improve the program's own 

understanding. It is a core subarea of Artificial Intelligence. 

B.  NATURAL LANGUAGE PROCESSING (NLP) 

       Natural language processing (NLP) [1] is a “field of artificial 

intelligence and linguistics concerned with analyzing and 

representing naturally occurring texts at one or more levels of 

linguistic analysis to achieve human-like language processing”.  

       As such, NLP is related to the area of Human–Computer 

Interaction (HCI).The main challenge lies in enabling the 

computers to derive meaning from human or natural language 

input. In order to derive meaning, various operations like 

Segmentation, Parts of Speech labeling or Tagging, tense 

conversion have to be performed on the language. NLP systems 

are most widely used in Artificial Intelligence applications. 

 

II. QUERY PROCESSING USING MACHINE   

LEARNING AND NLP 

       This paper presents a novel approach to provide accurate 

predictions to the user by making use of his/her previous search 

queries which are present in the history, cache, search log and the 

queries of the current session. The efficiency of this method 

increases with the cohesiveness of the pattern of the queries that 

the user search.  

       For Example, Consider a user having a habit of searching for 

a particular stock price at a specific time in the morning say 

between 7.30AM to 8.30AM. Every day the user may not search 

for a particular stock but will most probably search for stocks 

that were present in the web pages he visited previously and have 

had profit. The existing search engine mechanism does not 

provide any predictions based on this data, but with the concept 

W 
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of supervised machine learning, one can train the search engine 

to return more relevant, appropriate predictions.  

       The objective of this paper is to propose a model which learn 

and analyses the pattern of the queries depending on the time, 

location, the frequency of a particular query at particular time 

and location, the system then compares the pattern with the other 

similar patterns which it may have obtained from other users by 

using a semantic web database and then performs NLP by using 

Parts of Speech tagging, Tense conversion, Prepositional 

merging to  increase the probability of relevant prediction results 

.This can be incorporated with an extension in a web browser 

which when enabled carries the above operations and returns the 

results to the user when he/she tries to enter a query in the search 

field  again.  

       This method is hugely relies on the efficiency, reliability, 

correctness of the Semantic Web database and the 

communication latencies between the user and Search engine. 

Since, the modern day high performance web can execute 

distributed and parallel computations, the performance factors of 

the existing web servers will suffice for this type of Query 

processing. The Sematic Web database is a dynamic database 

having huge collection of knowledge populated into it. It consists 

of relationships among various members, the various meaning of 

a particular word out of which, only one will be fitting for a 

particular context in a query. In order to obtain satisfactory 

performance, the Network communication rates must be 

sufficiently high, meaning that an Internet connection having a 

transfer rate less than a minimum threshold value will not result 

in a timely response. As per the report of Akamai, a global 

content delivery network the average internet download speed of   

the world is 3.1 Mbps (raising 4% from the previous quarter. The 

Query processing model discussed in this paper would require at 

least a 1Mbps internet connection so as to accept a query, process 

it and provide appropriate suggestions in a minimum time frame.  

       When concerned with the predictions within a session, the 

system realistically assumes that the user takes some time to   

find the required information in a web page, which is one of the 

results of his first query in the session and this model will take 

some amount of time to perform NLP and to obtain relevant 

predictions and to compare them with the existing patterns and 

returns the eventual predictions to the user when he starts to type 

his next search query. The advantage of this model is that these 

computations occur in background and the probability that the 

time taken to compute NLP and to return the end results being 

more than the time between consecutive searches is very less. 

A.  TAXONOMY OF MACHINE LEARNING 

ALGORITHMS 

       Depending on the desired output of each algorithm, the 

Machine Learning algorithms are commonly classified into the 

following types, 

1) SUPERVISED LEARNING: 

       In this type of learning, the algorithm generates a function 

that maps inputs to desired outputs. For some examples, the 

correct results are known and are given in input to the 

algorithmic model during the learning process. This type of 

learning is fast and accurate.  

2) UNSUPERVISED LEARNING: 

       Unsupervised Learning seems much harder, the goal is to 

have the computer learn how to do something but we don't tell it 

how to do. Clustering is the most common method in 

Unsupervised Learning 

3) REINFORCEMENT LEARNING: 

       Reinforcement learning algorithm learns a policy of how to 

act given an observation of the world. Every action has some 

impact in the environment, and the environment provides 

feedback that guides the learning algorithm. 

       There are also other classes of Machine Learning such as 

Semi-Supervised Learning, Transduction, Learning to learn but 

the above mentioned models are the important ones and widely 

used algorithms  

 

III. EXISTING MODEL 

       The Predictions given by an existing Search Engine model 

are shown below. As shown below, the predictions offered to the 

user are provided by using the information obtained from 

millions of users of search engine and are not relevant to the 

customized needs of the user. These suggestions are simply the 

most frequently searched terms that start with the initial letter the 

user types and they transform dynamically into words and 

sentences changing with each letter or alphabet typed before 

them. 

 

 
Figure 1: Predictions for the word “NETWORK” 

irrespective of the context, pattern of the search queries 

 

A. DISADVANTAGES OF EXISTING MODEL 

       The existing system provides predictions which are 

generated by consolidating the most frequently searched terms, 

and giving the results that start with the letter user types, 

iteratively. The main disadvantage is that, they are not 

appropriate to the needs of the user in most of the cases and in 

almost all of the cases related to researchers whose domain of 

search will be a specific field.  

       For Example, In the above context, the user may be 

researching about Network Simulator for a significant amount of 

time but the next time he tries to search about that, he is provided 

with the same suggestions that are provided to every other user, 

whose queries starts with “NETWORK”, thus wasting valuable 

time due to waiting by the user to type the required specific 

query. 

 

IV. PROPOSED MODEL 

       The proposed model overcomes the above disadvantage by 

providing relevant predictions[10] [3] with respect to Time, 

Location or both Time and Location, it also includes additional 

features such as providing predictions with words that were not 

present in the previous queries and provide different meaningful 
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forms of the words found in the previous queries. These 

additional words are extracted and analyzed from the previous 

Search queries made by the user, as well as from the logs present 

with the web server. However, In a Session based approach, 

these words may be “what is”, “How to”,” Steps for” and other 

predominantly used words for informational queries. These 

words not only include the above three but are also extracted 

from the most frequently shown suggestions to provide a mix of 

suggestions which are both specific to the users previous query 

but appropriate and related to his future ones. 

       This model makes use of the queries made by the user which 

are present in the history, cache or Search Logs stored by the 

Web Server to analyze the pattern with the help of a semantic 

web database, Perform NLP on the query and calculate the 

Probability of a particular prediction, and then rank the 

predictions in the order of decreasing probability. Each 

prediction is associated with certain unique fields. The fields 

include Time required to calculate that prediction, Relevance 

Factor (RF), Probability, and Knowledge Factor (KF).   

 

 
Figure 2: Predictions for the query” NS2 OBS PATCH” with 

relevance to previous user queries by Machine Learning 

 

       When concerned with the case of Session-based predictions, 

to predict the appropriate results, this model utilizes the queries 

users has previously typed during that particular session, 

separates keywords from the query, perform NLP  to  return 

appropriate and accurate predictions to the user before he/she 

types another query.  

       The time constraint on the NLP of the query is stringent and 

of high importance because producing late predictions but 

accurate ones is of little or no use to the user and furthermore, the 

Server, Database resources utilized for the computation are 

considered waste. Therefore, the challenge is to overcome the 

existing latencies in the network, other issues to provide 

optimized predictions to  the user   

 

A. PREDICTION AND LEARNING BASED ON TIME 

       This method is helpful for users whose probability of search 

for a specific domain at a particular time of a day is high. For 

example, an employee who checks the stock prices every day 

morning 7.30 to 8.30 AM or a sports enthusiast who checks for 

scores daily at 9.00 to 10.00 PM. The algorithm proceeds in the 

following order,  

 In First step, this method makes use of the periodicity of 

the queries made by the user being pre-assigned the 

duration of the Time frame it checks daily,  

 Then calculates the probability of the Query during the 

time frame every day, until the probability reaches a 

minimum value,  

 Next creates a pattern of the queries in the decreasing 

order of their probabilities,  

 Analyzes the pattern by comparing the pattern with the 

existing patterns, the system learnt from other users i.e. 

through Supervised Machine learning. 

 Computes the common predictions and assigns 

relevancy factor to each prediction. 

 Extracts the keywords that were not present in the 

history or cache from the observed pattern,  

 Perform the NLP by using Thesaurus populated with 

different contextual meanings, Synonyms of words. 

 Compute and provide meaningful, relevant predictions 

to the user during the specific time.  

 Optimizes the predictions by using the relevancy factor 

          After the computation of the results, the resulting outputs 

with their respective relevance factors are associated with the 

observed pattern and are embedded into the system, to enable the 

system to learn from the data it produced to achieve further 

optimization of Predictions. 

 

B. PREDICTION AND LEARNING BASED ON 

LOCATION 

       In modern days, every browser has an option to detect the 

location of the user in order to give the priority to results found 

in accordance with the country domains like “.in” for India,”.uk” 

for United Kingdom etc.  The needs of the user can be highly 

relying on his/her location, depending on the frequency with 

which it changes. The algorithm proceeds with the following 

steps. 

 At the first step, the system maintains the location of the 

user. 

 It keeps track of search queries containing words such 

as “tickets”, “journey”, flights”, “time” when occurred 

in a combination with a location name other than the 

current location. 

 If a change is noticed in the location of the user, without 

waiting for any prompt on the part of the user, the 

following steps are performed, 

 The system analyzes the history, log data of several 

other similar users who queried similar search terms, to 

create a pattern of queries the users searched when their 

respective location has changed to the location in the 

present context. 

 Computes the predictions based on the Information 

present about the users, and the keywords present in the 

history, by performing NLP on both of them and 

merging them to form relevant predictions. 

 The system also assigns a relevant factor for each 

prediction that is generated eventually. 
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       After the generation of predictions, the system is updated 

with the present pattern so as to make it more efficient when used 

for the next time. 

 

C. NLP USING SEMANTIC WEB DATABASE 

       Even though NLP [6] [7] for the full search query seems 

plausible, the method will not be efficient, considering the 

Computational time, resources required to achieve that within the 

specified time frame, so, in order to generate relevant predictions 

within the minimum time frame, only the keywords of the 

appropriate search queries present in the history, cache, Logs and 

that particular Session are considered for NLP. A key word can 

be differentiated from the other search terms in that it is defined 

as an abstraction which is extrapolated from multiple search 

queries. Example is shown in the adjacent page. 

 

       For Example, consider the below Search queries 

 What is Cristiano Ronaldo biography? 

 How many goals Cristiano Ronaldo scored?                             

 What are Cristiano Ronaldo records? 

 

       In the above three cases, there exist more than one keyword 

for each query and they are called keyword phrases. 

 

TABLE I. SEGMENTATION OF KEYWORDS 

 

      Search Query Keywords or Keyword 

Phrases 

What is Cristiano Ronaldo 

biography? 

Cristiano Ronaldo, 

biography 

How many goals Cristiano 

Ronaldo scored? 

Cristiano Ronaldo, goals 

What are Cristiano 

Ronaldo records? 

Cristiano Ronaldo, records 

 

       The Segmentation of keywords is necessary for the Parts of 

Speech tagging and Tense conversion in the process of NLP. The 

above mentioned operations require a reliable, efficient Semantic 

web database, the role and functioning of which is described 

below. 

 

D.  SEMANTIC WEB DATABASE 

       The primary purpose of the Semantic Web Database [4] [9] 

is to infer the contextual meaning of the word is using the 

relations among the keywords or the Entire search query terms. 

In order for efficient functioning, huge amount of knowledge has 

to be populated in the thesaurus which is stored in the Database. 

A particular search query term which can be either a single word 

or a phrase can have more than one general meaning 

(“Polysemous”),by using the relations in the database the  

meaning which is used in that particular context. For Example, 

consider the below query 

 

Query:   Bugs in Windows 8.1 

       The total possibilities of the meaning of the word “BUG” 

present in the thesaurus are given below. This example is given 

in order to show the importance of context for processing a 

query, 

 An Insect or an Organism, small piece of material 

affixed to another, larger piece to conceal, reinforce, or 

repair a worn area, hole, or tear. 

 A Defect in the design of  a machine, 

 A Defect in the coding of a program small piece, part, 

or section, especially that which differs from or 

contrasts with the whole 

 To Bug means to annoy, pester. 

 To equip the room with a concealed electronic device. 

 

       But in the above context the meaning of the word BUG is 

found out using the relationships and the knowledge embedded 

in the Semantic web database about “Bugs” and “Windows”. The 

relationships processed for the above operation can be,  

 Computer Science/ Operating Systems/Bug /Error  

 Fauna/ Invertebrates/ Organisms/ Insects/ Bugs 

 Electronic Devices/ Spying/ Concealment/ Bug 

 

       Out of the above three, only the first relationship is relevant 

to the query because Windows 8.1 is found under Operating 

Systems category, and hence only it  is analyzed further to 

generate Synonyms. The Synonyms of the word “BUG” is also 

processed using the same method described above; the total 

synonyms possible are given below in a categorized manner 

 Bug/ Glitch/ Error/ Flaw/ Defect. 

 Bug/ Flea/ Defect. 

 Bug/ Record/ Tap/ Overhear. 

 

       The NLP of the Search query or more specifically the 

keyword phrase of the Search query proceeds by selecting the 

appropriate combinations of the meaning and the available 

synonyms in the Semantic Web Database. 

       The NLP of the keyword phrases consists of 3  major tasks 

as elucidated below, with each of them executed iteratively,  

 

E. PARTS OF SPEECH TAGGING AND TENSE     

CONVERSION 

 

TABLE II.  MAJOR PARTS OF SPEECH USED IN WEB 

SEARCH QUERIES [8] 

 

Type Frequency 

Proper noun 40% 

Noun 32% 

Adjective 7% 

Preposition 3.7% 

 

       The above table gives information about the most frequently 

used parts of speech in web search queries. Certain rules can be 

specified in the database which helps in the simplification of the 

identification and labeling of parts of speech in the search query 
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by the web server. This is done only for the keywords present in 

the query to reduce the computational time. Some of the rules 

which can be applied are given below  

 A preposition precedes and succeeds only a noun, 

pronoun, verb and adverb. (90% of the cases) 

 A Conjunction can never occur at the start of the 

sentence. 

 A Verb always succeeds a Noun or a Pronoun or 

another Verb 

 An Interjection and Conjunction can never occur 

consecutively in a query or a statement.  

 An Adjective precedes preposition, adverb, verb and a 

Noun. 

 An Adjective can succeed every part of speech except 

another adjective. 

 A noun always succeeds and precedes a verb or a 

preposition or a conjunction 

 

       The list of rules given above only make a subset of the actual 

rules that are to be populated into the database for accurate 

labeling.  

       After the above operation, the tenses of the keywords are 

changed [2] [5] and all the possible meaningful combinations are 

checked in the thesaurus which contains the relationship among 

the keywords, thus resulting in the evaluation of only meaningful 

queries. This method is used to obtain the predictions in a tense 

different than the previous queries present in the history, log as 

well as session. 

 

F. PREPOSITIONAL UNION 

       Since the whole preposition set is exhaustive, only certain 

prepositions which are used predominantly in most of the web 

based search queries are taken into consideration for NLP of the 

query. They are “For, to, of, in”. Since the rules of grammar are 

already populated into the database, the meaningful combinations 

of the keywords and the prepositions mentioned above are 

evaluated in an iterative way. 

       This method of combinatorial processing even though 

sounds like a colossal task, the iterative method of approach 

simplifies it significantly. At every point the rule set of grammar 

is checked with the current combination of keywords and 

prepositions and a decision whether meaningful or not will be 

made. If a decision is computed  to be not meaningful at any 

point during checking, then the all the further combinations of 

the keyword and queries need not be processed as they in turn 

will not be meaningful and hence useless as predictions to the 

users.  

 

G. OPTIMIZING PREDICTIONS 

       After the NLP of the search query is finished, the resultant 

predictions are not displayed to the user as they are. The resultant 

predictions are further optimized by the following steps 

 Remove duplicated Predictions if they exist, 

 The “Relevance Factor” (RF) of each of the predictions is 

calculated and compared with the RF of previous query if 

only one previous query exists in the session or with the 

average of the Similarity Factors of the related queries 

present in the history, cache or session and a “Correlation 

Factor” (CF) is generated which indicates the affinity 

between the predictions and search queries of that session. 

It must be noted that Higher the CF, higher the Similarity 

and vice versa. 

 

   RF=    Number of similar or related keywords 

                           Total Number of keywords 

 

        The Time required for computing NLP on a particular 

query is calculated for each prediction. This is denoted by T 

N. It varies with Relevance Factor (RF), the number of 

distinct and independent prepositions present in the query (N 

P), Communication latencies (C) and much less frequently 

by backend database problems (D) 

                             TN    α                RF  

                                       L * N P * C * D  

 

        The Probability of a Search query being made by the 

user at a specific time in a day is calculated by specifying 

the minimum periodic time frame and designated by “P T”. 

  

P T =   Number of queries in the time frame with one or 

            more than one keyword phrase in common 

          Total Number of Queries in that time frame 

 

 The eventual probability of a prediction “P” will be the sum 

of Knowledge Factor (KF) and P T. i.e.  

 

P = P T + KF (KF is newly learnt data from Database) 

 

 The predictions are displayed to the user in the order of their 

priority. 

 If SF is high and T C   is high ,then priority is 1 

 If SF is high and T C is low, then priority is 2. 

 If SF is low and T C   is low, then priority is 3. 

 If SF is low and T C   is high then priority is 4. 

 

V. CONCLUSION 

       This model implements the Machine learning techniques and 

NLP of the search query to optimize the predictive search 

experience for the users, by providing relevant, apt predictions 

within a reasonable time frame. This model is aimed towards 

almost every category of users, may it be Researchers, Periodic 

viewers and with the existing machine learning techniques can 

further improvise the prediction relevancy. In particular, The 

Session based approach is helpful to researchers in whose case 

the probability of two consequent searches being related is high. 

       The proposed model aims to provide accurate predictions to 

the user based on his/her previous queries, by making use of the 

knowledge embedded in the database, by creating and analyzing 

patterns based on the existing information, then performing NLP 

on the previous queries and their synonyms in an iterative way, 

and finally, updating the System with the resulting patterns to 

improvise accuracy. The accuracy of the result is directly 

proportional to the completeness of knowledge in the database, 

where as the response rate of the system is directly proportional 

to the Network Communication speeds. 
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Abstract- A crankshaft contains two or more centrally-located 

coaxial cylindrical ("main") journals and one or more offset 

cylindrical crankpin ("rod") journals. The design of the 

Crankshaft considers the dynamic loading and the optimization 

an lead to a shaft diameter satisfying the requirements of 

Automobile’s specifications with cost and size effectiveness. 

        Microsoft visual studio package was used in the 

development of this software, which is capable of designing the 

shaft with reference to its easy interface, being an open system 

and its ease of file formats acceptability. It was used during the 

entire cycle of this software development (analysis phase, design 

phase and implementation phase).  

        The developed Software was able to design the crankshaft 

taken into consideration the dimensions and the materials used; it 

will automatically generate the shape after the input of the 

expected configuration. The Software was able to select the 

materials to be used in the Crankshaft design with its properties 

and loading conditions incorporated. 

        Consequently, the problems encountered in manually shaft 

design which is majorly design error, repetitive drawing and, or 

iteration when changes are to be made,  can be overcome if the 

various advantages, utilities and flexibilities which modern high 

– speed micro – computers offer are put into good use in the 

design of shafts. 

 

Index Terms- CAD, Crankshaft, Material Selection, Software 

 

I. INTRODUCTION 

enerally automobile crankshafts were forged in past to have 

all the desirable properties. However, with the evolution of 

the nodular cast irons and improvements in foundry techniques, 

cast crankshafts are now preferred for moderate loads. Only for 

heavy duty applications forged shafts are favoured. The selection 

of crankshaft materials and heat treatments for various 

applications are essential. 

       Crankshafts materials should be readily shaped, machined 

and heat-treated, and have adequate strength, toughness, 

hardness, and high fatigue strength. The crankshafts are 

manufactured from steel either by forging or casting. 

       The usefulness of computers in product design ranges from 

data management, drawing, analysis, and simulation to numerous 

other applications. Computers are programmed to do what 

humans intend and are capable of performing far beyond the 

abilities of the most skilled designer. In the world of mechanical 

design, software tools are used for a large number of 

applications, from modeling and optimization tasks to simulating 

the performance of a product. This allows the engineering 

designer to concentrate on activities related to software analysis, 

prototype testing, creativity and innovation. Computer-aided 

innovation uses software tools to provide extended support for 

the creative part of the design process. With this support, the 

designer can improve the performance of his or her concepts, 

letting computers take part not only in generating variants, but 

also in making judgments, by simulation, of these variants. Thus, 

a designer can explore numerous creative solutions to problems 

(overcoming ‘design fixation’ or the limitations of conventional 

wisdom) by generating alternative solutions. Software tools can 

use knowledge from designers to generate new solutions based 

on many separate ideas and suggest entirely new design 

concepts. Methods for structural and topological optimization, 

based on evolutionary algorithms, are used to obtain optimal 

geometric solutions. They evolve into configurations that 

minimize the cost of trial and error. 

       The case study is selected in view of the importance of 

motor crankshafts in the automotive industry and the increased 

performance requirements for engines, which have increased the 

production of forged steel crankshafts worldwide. Imbalance, 

one of the quality parameters of crankshafts, has a significant 

impact on the life of the entire system. In the forging process, 

given the variations of material composition, temperature, etc., 

the imbalance dispersion increases compared to casting 

crankshafts. It is of particular importance to reduce this variation 

right from the conceptual design of the crankshaft. 

       Computer Aided Design (CAD) is the use of computer 

system to assist in the creation, modification, analysis, or 

optimization of a design. CAD software is used to increase the 

productivity of the designer, improve the quality of design, and 

improves communication through documentation and to create a 

database for manufacturing. Computer – aided design is used in 

many fields. It’s used in electrical design known as Electronic 

Design Automation, or EDA. In mechanical design, it is also 

known as computer aided drafting (CAD) or computer aided 

design and drafting (CADD), which describe the process of 

creating a technical drawing with the use of computer software. 

       CAD software for mechanical design uses either vector 

based graphics to depict the objects of traditional drafting, or 

may also produce raster graphics showing the overall appearance 

of designed objects. However, it involves more than just shapes. 

As in the manual drafting of technical and engineering drawings, 

the output of CAD must convey information, such as materials, 

processes, dimensions, and tolerances, according to application-

specific conventions. (Narayan, 2008) 

G 
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Crankshaft bearings can wear out due to: 

 Excessive heat (if the oil doesn't provide sufficient 

cooling) 

 Pressure 

 Etching or corrosion due to exposure to chemicals or 

acid in contaminated oil 

 Exposure to dirt or debris in the oil, which will scratch 

the bearings (in turn scratching the engine parts they 

contact) 

 Drying out due to oil leakage, blockage or otherwise 

poor circulation (also sometimes caused by incorrectly 

sized or fitted bearings) 

 Metal-on-metal contact (as a result of drying out from 

poor oil flow) 

 

       These are all common conditions in a car's engine and are 

sometimes signs of other problems. There aren't many external 

indicators of crankshaft bearing problems, but if one suspect the 

oil supply might be compromised, there's a good chance there 

might be premature wear inside. If one’s crankshaft is losing oil 

from a faulty seal, there will be a puddle in the parking spot; 

when the car's running and the smell oil burning as it drips on the 

hot manifold would be felt. 

 

II. CRANKSHAFT  

       The crankshaft exits as long as the four-stroke engine. The 

atmospheric gas engine as the precursor did not have a 

crankshaft, however, the steam engine had, even if most often 

just for one cylinder or with integrated flywheel. The first 

crankshaft in the car four-stroke engine managed a revolution of 

less than 2001/min, its bearings were lubricated by small oil 

tanks from which one can be recognized at the big-end bearing in 

the side outline. The counterbalances are quite noteworthy. 

Crankshafts are highly demanded. Hammer-forged blanks from 

quenched and tempered steel were used in the beginning of the 

last century. The substantially less expensive, cast crankshaft 

asserted itself only in the second half of the century. Highly 

demanded crankshafts were first hammer forged, and afterwards 

pressed with very high pressures with which already the final 

form was approached.  

       The appearance and the manufacturing of crankshafts have 

changed. A bigger number of main bearings and more 

counterbalances reflect the crankshaft production of in-line 

engines. New cylinder designs developed like the W-12 which 

cause considerable demands for the production. Producing 

millions of pieces, only fully automated manufacturing process, 

which imply pouring and pressing, can do the trick. A good 

example is the twisting. This process implies that e.g. the 

crankshaft of in-line six-cylinder engines are first manufactured 

with all their headers in one level, and subsequently some rank 

pins are twisted by machine to receive the right ignition interval. 

The firmness of such shafts is rather higher due to the 

uninterrupted fibre course. (Huppertz, 2008) 

       A crankshaft is a device which contains two or more 

centrally-located coaxial cylindrical ("main") journals and one or 

more offset cylindrical crankpin ("rod") journals. Plane V8 

crankshaft has five main journals and four rod journals, each 

spaced 90° from its neighbors. 

       The crankshaft main journals rotate in a set of supporting 

bearings ("main bearings"), causing the offset rod journals to 

rotate in a circular path around the main journal centers, the 

diameter of which is twice the offset of the rod journals. The 

diameter of that path is the engine "stroke": the distance the 

piston moves up and down in its cylinder. (Jack, 2012) 

       The main function of crank shaft is conversion of 

reciprocating motion into rotary motion. The piston reciprocates 

due to heat developed inside the engine, this motion is turned 

into rotary by crank shaft, it transmit the power developed in the 

engine that is indicated power to the flywheel, the flywheel 

serves as a energy reservoir, the end of crank shaft will be 

connected to cam shaft that is push rod and rocker arm to operate 

the opening and closing of inlet and exhaust valves. (Jaspal, 

2012) 

 

III. CRANKSHAFT MATERIALS 

       Crankshaft materials should be readily shaped, machined, 

and heat treaded, and have adequate strength, toughness, 

hardness, and high fatigue strength. The crankshafts are 

manufactured from steel either by forging or casting. Forged 

crankshafts are stronger than the forged crankshafts, but they are 

more expensive. 

       With the evolution of the nodular cast irons and 

improvements in foundry techniques, cast crankshafts are now 

preferred for moderate loads. Only for heavy duty applications is 

forged crankshaft meaningful. The selection of crankshaft 

materials and heat treatments for various applications are as 

follows: 

i. Manganese – molybdenum steel. 

ii. 1% - Chromium – molybdenum steel. 

iii. 2.5% - Nickel – chromium – molybdenum steel. 

iv. 3% - Chromium – molybdenum or 1.5% -      

Chromium – aluminum – molybdenum steel. 

v.  Nodular Cast Irons. 

 

IV. CRANKSHAFT MANUFACTURING PROCESS 

       Many high performance crankshafts are formed by the 

forging process, in which a billet of suitable size is heated to the 

appropriate forging temperature, typically in the range of 1950 - 

2250°F, and then successively pounded or pressed into the 

desired shape by squeezing the billet between pairs of dies under 

very high pressure. These die sets have the concave negative 

form of the desired external shape. Complex shapes and / or 

extreme deformations often require more than one set of dies to 

accomplish the shaping. 

       Crankshafts at the upper end of the motorsport spectrum are 

manufactured from billet. Billet crankshafts are fully machined 

from a round bar ("billet") of the selected material. This method 

of manufacture provides extreme flexibility of design and allows 

rapid alterations to a design in search of optimal performance 

characteristics. 
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V. TYPES OF CRANKSHAFT 

       There are two major types of crankshaft which are: 

       i. Cross Plane Crankshaft: Is a crankshaft design for V8 

engines with a 90
0
 angle between the cylinder banks. The cross-

plane crankshaft is the configuration used in most V8 road cars. 

It has four crankpins each offset at 90
0
 from the adjacent 

crankpins. The first and last of the four crank pins are at 180
0
 

with respect to each other as are the second and third, with each 

pair at 90
0
 to the other, so that viewed from the end the 

crankshaft forms a cross. The crankpins are therefore in two 

planes crossed at 90
0
; hence the name cross-plane crank may 

have up to five main bearing and usually does, as well as large 

balancing weights. 

       i. Same Plane Crankshaft: With all crank-pins in the same 

plane and the only offset 180
0
. Early V8 engines, modern racing 

engines and some others used or use the flat-plane crankshaft, 

which is similar to that used in a straight four or flat-four engine. 

Flat-plane V8 engines may use any angle between the cylinder 

banks, with 60
0
 and 90

0
 the most common. They lack the V8 

burble and the superior mechanical balance of the cross-plane 

design, but do not require the large crankshaft balancing weights.  

 

VI. MANUFACTURING METHOD OF CRANKSHAFT 

       i. The manufacturing of crankshaft is not a straightforward 

matter; many pitfalls await the adventurous novice attempting to 

make his own crankshaft, and there are reasons why there are so 

few reputable race crankshaft manufacturers. 

       ii. Greater care needs to be taken in the manufacturing of 

crankshaft, especially heat treatment, if serious distortion is to be 

avoided. Manufacturing stresses, with surface commonly stressed 

in tension by the shearing action of machining, mean that 

distortion is likely in heat treatment where these are excessive. 

       iii. Modern machining method have improved the accuracy 

of manufacture and reduced the amount of manual dressing of 

features. Features that previously required careful manual 

processing were the edges of bevels on the webs between 

crankpins and main bearings, as well as the edges of oil holes, 

both types of feature are commonly finished now by CNC 

machining methods, and the surface of crank-bevel features are 

no longer restricted to swept surfaces defined by eccentric 

machining on a lathe. 

       iv. Modern crankshaft manufacture has given us shorter 

manufacturing times, lower levels of machining stress and the 

opportunity to design a light, stiff, fatigue-resistant part. (Jack, 

2012) 

 

VII. FAILURE IN CRANKSHAFT 

       i.  An investigation of a damaged crankshaft from a 

horizontal, six-cylinder, in –line diesel engine of a public bus 

was conducted after several failure cases were reported by the 

bus company. All crankshafts were made from forged and 

nitrided steel.  

       Each crankshaft was sent for grinding, after a life of 

approximately 300,000 km of service, as requested by the engine 

manufacturer. After grinding and assembling in the engine, some 

crankshafts lasted barely 15,000 km before serious fractures took 

place. Few other crankshafts demonstrated higher lives. Several 

vital components were damaged as a result of crankshaft failures. 

It was then decided to send the crankshaft for laboratory 

investigation to determine the cause of failure. The depth of the 

nitrided layer near fracture locations in the crankshaft, 

particularly at the fillet region where cracks were initiated, was 

determined by scanning electron microscope (SEM) equipped 

with electron-dispersive X-ray analysis (EDAX). Microhardness 

gradient through the nitrided layer close to fracture, surface 

hardness, and macrohardness at the journals were all measured. 

Fractographic analysis indicated that fatigue was the dominant 

mechanism of failure of the crankshaft. (Wayne, 2007) 

 

VIII. SOFTWARE 

       Software is a set of machine-readable instruction that directs 

a computer’s processor to perform specific operations. The term 

is used to constant with computer hardware, the physical objects 

which are the processor and related devices that carry out the 

instructions. Hardware and software require each other; neither 

has any value without the other. 

       Software is a general term. It can refer to all computer 

instructions in general or to any specific set of computer 

instructions. It is inclusive of both machine instructions (the 

binary code that the processor understands) and source code 

(more human-understandable instructions that must be rendered 

into machine code by compilers or interpreters before being 

executed). (Princeton University, 2007) 

 

IX. MATERIALS AND MANUFACTURING 

PROCESSES 

       The major crankshaft material competitors currently used in 

industry are forged steel, and cast iron. Comparison of the 

performance of these materials with respect to static, cyclic, and 

impact loading are of great interest to the automotive industry. A 

comprehensive comparison of manufacturing processes with 

respect to mechanical properties, manufacturing aspects, and 

finished cost for crankshafts has been conducted Zoroufi and 

Fatemi (2005) 

 

X. DYNAMIC LOAD ANALYSIS 

       Dynamic loading analysis by Montazersadgh and Fatemi 

(2007) of the crankshaft results in more realistic stresses whereas 

static analysis provided an overestimate results. Accurate stresses 

are critical input to fatigue analysis and optimization of the 

crankshaft. There are two different load sources in an engine; 

inertia and combustion. These two load source cause both 

bending and torsional load on the crankshaft. The maximum load 

occurs at the crank angle of 355 degrees for this specific engine. 

At this angle only bending load is applied to the crankshaft. 

Superposition of FEM analysis results from two perpendicular 

loads is an efficient and simple method of achieving stresses at 

different loading conditions according to forces applied to the 

crankshaft in dynamic analysis. Experimental and FEA results 

showed close agreement, within 7% difference. The results 

indicate non-symmetric bending stresses on the crankpin bearing, 
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whereas using analytical method predicts bending stresses to be 

symmetric at this location. The lack of symmetry is a geometry 

deformation effect, indicating the need for FEA modeling due to 

the relatively complex geometry of the crankshaft. 

       Shenoy and Fatemi (2006) conducted dynamic analysis of 

loads and stresses in the connecting rod component, which is in 

contact with the crankshaft. Dynamic analysis of the connecting 

rod is similar to dynamics of the crankshaft, since these 

components form a slide-crank mechanism and the connecting 

rod motion applies dynamic load on the crank-pin bearing. Their 

analysis was compared with commonly used static FEA and 

considerable differences were obtained between the two sets of 

analysis. 

 

XI. DEVELOPMENT OF SOFTWARE 

       Software is usually designed and created 

(coded/written/programmed) in integrated development 

environments (IDE) like Eclipse, Emacs and Microsoft Visual 

Studio that can simplify the process and compile the program, as 

noted in different section, software is usually created on top of 

existing software and the application programming interface 

(API) that the underlying software provides like GTK+, 

JavaBeans or Swing. Libraries (APIs) are categorized for 

different purposes. For instance, JavaBeans library is used for 

designing enterprise applications, Windows Forms library is used 

for designing graphical user interface (GUI) applications like 

Microsoft Word, and Windows Communication Foundation is 

used for designing web services. Underlying computer 

programming concepts like quicksort, hash table, array, and 

binary tree can be useful to creating software. When a program is 

designed, it relies on the API. For instance, if a user is designing 

a Microsoft Windows desktop application, he/she might use the 

NET Windows Forms library to design the desktop application 

and call its APIs like Form1.Close() and Form1.Show() to close 

or open the application and write the additional operations 

him/herself that it need to have. Without these APIs, the 

programmer needs to write these APIs him/herself. Companies 

like Sun Microsystems, Novell, and Microsoft provide their own 

APIs so that many applications are written using their software 

libraries that usually have numerous APIs in them. (Hally and 

Mike, 2005) 

 

Computer Aided Design 

       Computer-Aided Design (CAD) involves creating computer 

models defined by geometrical parameters. These models 

typically appear on a computer monitor as a three-dimensional 

representation of a part or a system of parts, which can be readily 

altered by changing relevant parameters. CAD systems enable 

designers to view objects under a wide variety of representations 

and to test these objects by simulating real-world conditions. 

The increasing power of CAD has had a significant impact on the 

product development process, allowing improved quality, 

reduced cost, and aids products to get to market faster. CAD 

software is rapidly evolving into what might be better described 

as product development, or perhaps virtual prototyping software. 

(Adekunle and Adejuyigbe 2012). 

       CAD had its origins in three separate sources, which also 

serve to highlight the basic operations that CAD systems provide. 

The first source of CAD resulted from attempts to automate the 

drafting process. These developments were pioneered by the 

General Motors Research Laboratories in the early 1960s. One of 

the important time-saving advantages of computer modeling over 

traditional drafting methods is that the former can be quickly 

corrected or manipulated by changing a model's parameters. The 

second source of CAD was in the testing of designs by 

simulation. The use of computer modeling to test products was 

pioneered by high-tech industries like aerospace and 

semiconductors. The third source of CAD development resulted 

from efforts to facilitate the flow from the design process to the 

manufacturing process using numerical control (NC) 

technologies, which enjoyed widespread use in many 

applications by the mid-1960s. It was this source that resulted in 

the linkage between CAD and CAM. One of the most important 

trends in CAD/CAM technologies is the ever-tighter integration 

between the design and manufacturing stages of CAD/CAM-

based production processes. 

       The development of CAD and CAM and particularly the 

linkage between the two overcame traditional NC shortcomings 

in expense, ease of use, and speed by enabling the design and 

manufacture of a part to be undertaken using the same system of 

encoding geometrical data. This innovation greatly shortened the 

period between design and manufacture and greatly expanded the 

scope of production processes for which automated machinery 

could be economically used. Just as important, CAD/CAM gave 

the designer much more direct control over the production 

process, creating the possibility of completely integrated design 

and manufacturing processes. 

       The rapid growth in the use of CAD/CAM technologies after 

the early 1970s was made possible by the development of mass-

produced silicon chips and the microprocessor, resulting in more 

readily affordable computers. As the price of computers 

continued to decline and their processing power improved, the 

use of CAD/CAM broadened from large firms using large-scale 

mass production techniques to firms of all sizes. The scope of 

operations to which CAD/CAM was applied broadened as well. 

In addition to parts-shaping by traditional machine tool processes 

such as stamping, drilling, milling, and grinding, CAD/CAM has 

come to be used by firms involved in producing consumer 

electronics, electronic components, molded plastics, and a host of 

other products. Computers are also used to control a number of 

manufacturing processes (such as chemical processing) that are 

not strictly defined as CAM because the control data are not 

based on geometrical parameters. 

       Using CAD, it is possible to simulate in three dimensions the 

movement of a part through a production process. This process 

can simulate feed rates, angles and speeds of machine tools, the 

position of part-holding clamps, as well as range and other 

constraints limiting the operations of a machine. The continuing 

development of the simulation of various manufacturing 

processes is one of the key means by which CAD and CAM 

systems are becoming increasingly integrated. CAD/CAM 

systems also facilitate communication among those involved in 

design, manufacturing, and other processes. This is of particular 

importance when one firm contracts another to either design or 

produce a component. (Christman, 2005) 
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XII. CAD APPLICATION 

       Computer-Aided Design is a data that can facilitate design 

and to assist manufacturing process. Due to the complexity of 

product design nowadays, there is an increasing need to integrate 

computer simulation and designer intelligence for maximum 

benefits from expediting advanced design. Computer simulation 

has played an important role in the design stage. It is a system, 

which assumes or characteristic of the object under study. 

(Mohd, 2008). 

 

XIII. NECESSITY OF CAD 

       The reasons for implementing a computer aided design 

system are to: 

i. increase the productivity of the designer by: 

1. Helping designer to conceptualize the product 

2. Reducing time required to design and analyze. 

ii. To improve the quality of the design by allowing the 

engineer to do a more complete engineering 

analysis and to consider a variety of design 

alternatives, therefore increasing quality. (Grewe 

and Kessener 2007) 

 

XIV. METHODOLOGY 

       Microsoft visual studio package was used in the 

development of this software due to its easy interface, being an 

open system and its ease of file formats acceptability. It was used 

during the entire cycle of this software development (analysis 

phase, design phase and implementation phase).  

Programming the computer to handle a design work involves the 

development of a set of instructions (program) in line with the 

design procedures, coding the instruction set with a high level 

programming language and using a compiler, which serves as an 

interface between the computer and user, to enable user supply 

various inputs or parameters of the design. The compiler 

translates the written program (high – level language) to a 

machine – readable program (low – level language) (Adekunle et 

al 2012). 

 

XV. MICROSOFT VISUAL STUDIO 

       This is an Integrated Development Environment (IDE) from 

Microsoft. It will be used to develop console and graphical user 

interface application along with window forms application, 

website, web applications and web services in both native code 

together with managed code for all platforms supported by 

Microsoft windows, windows mobile, windows CE, NET 

compact framework and Microsoft silver light. 

       Visual studio comprises of a code editor supporting 

intelligence as well as code refractory. The integrated debugger 

works both as a source lead debugger and a machine level 

debugger. Other built in tools include a forms of designer for 

building GUI applications, web designer, class designer and data 

base schemer designer. It accepts plug in that enhance the 

functionality at almost every level including adding support for 

source control systems(like sub version and visual source 

safe)and adding new tool sets like editors and visuals designers 

for domain. Specific languages or tool sets for other aspect of the 

development life cycle (like the foundation server client: team 

explorer) 

       It also supports different programming languages by means 

of language services, which allow the code editor and debugger 

to support (to varying degrees) nearly any programming 

language. Built in languages include C/C++ (via visual C++), 

VB.NET (via visual basic.NET), C# (visual C#) and F# (as of 

visual studio). It supports for programming languages is added 

by using specific visual studio package called a language service. 

A language service defines various interfaces which the visual 

studio package implementation can implement to add support for 

various functionalities. The programming language used in the 

development of this software will be Microsoft C#. (Lextrait, 

2010) 

       Visual studio includes a host of visual designers which was 

incorporated in the development of this software. These tools 

include: 

1. Windows forms designer 

       This will be used to build GUI application using window 

forms. Layout will be controlled by housing the controls inside 

other containers or locking them to the side of the form. 

2. WPF designer 

       This will be introduced with visual studio. Like the windows 

forms designer, it supports the drag and drop metaphor. It will be 

used to author user interfaces targeting windows presentation 

foundation. 

3. Data designing 

       It will be used to graphically edit data base schemas 

including typed tables, primary and foreign key and constraints. 

It will also be used to design queries from the graphical view. 

4. Class designer 
       It will be used to generate C# code outlines for the classes 

and methods .it will also be used to generate class diagrams from 

hand written classes. (Charles, 2012) 

 

XVI. RESULTS AND DISCUSSIONS 

       The Software was used to select materials for the crankshaft 

design, and it was used to get the materials properties as well. 

The software was able to determine the size of the designed 

crankshaft and the subsequent crankshaft’ segment’s variation 

was established by the software. The following shows sequence 

of design consideration: 

 

 
Fig. 1: The interface shows the navigation interface divided 

into three sections for the shaft design 
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Fig. 2; Section A which is meant for material selection has the 

type of materials to be selected and their properties 

 

 
Fig. 3: Static Torsion selected as property for the crankshaft 

design. 

 

 
Fig. 4: Minimum shaft diameter calculated by the 

Software, The input for the first segment 

was 100mm and it protruded forward 

 

 
Fig. 5: 80mm was input for the second segment 

 

 
Fig. 6: This interface shows the computed result by the 

software 

 

XVII. CONCLUSION 

       The Computer Aided Design Software was able to design the 

crankshaft, and at the same time calculate the result of Bending 

Moment, Coefficient of static safety and the likes.  

We were able to use the software to select the material to be used 

for the Crankshaft design, and its properties included. 
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Abstract- With the advancements in optical and satellite 

communications for high speed long range data transmissions, 

serrated antennas plays a vital role. In this work we have 

designed a Edge Serrated Microstrip Patch antenna used for these 

applications has been modeled on FR4 substrate as a dielectric 

medium which has a relative permittivity value of 4.4. The 

proposed antenna was resonating at two different frequencies in 

L & S band Microwave frequency ranges. This antenna was fed 

with coaxial feeding and was designed in a software HFSS. 

 

Index Terms- Rectangular Microstrip, Serrated Antennas, Dual 

Band, Gain. 

 

I. INTRODUCTION 

micro strip antenna is basically designed in such a way that 

an integration of two parallel conducting layers which is 

separated by a dielectric material is printed on to a single board. 

The lower layer and upper layers act as a ground plane and 

radiator respectively [1]. A simple patch antenna uses a patch of 

half wavelength long and having a larger ground plane which 

may increase the antenna size on the contrary gives better 

performance. We can design different shapes of micro strip patch 

elements such as dipole, triangular, rectangular, elliptical, 

circular and square [3]. But we use rectangular microstrip for 

better radiation characteristics. Micro-strip antennas are the 

successors of the printed antennas which are the present 

inventory for any type of wireless application with its frequency 

components sparing to different applications in defense, GPS, 

missile systems and satellite communications [2, 4].   

        Micro strip antennas have good performance in antenna 

technologies when compared to other metallic antennas at low 

cost. We can implement different techniques and technologies to 

attain antenna integration within a unique chip using this type of 

antenna.  In reference to this in our paper we have designed a 

serrated rectangular microstrip patch antenna on FR4 substrate. 

The basic idea behind designing a serrated patch antenna is that it 

has multiband characteristics, since we have obtained dual band 

in this case, it will be effective that it will have high bandwidth 

and high gain with only a single radiating element and Omni 

directional radiation pattern like those of general printed 

antennas, but these are more advantageous due to its applications 

[2]. 

        In serrated antenna design we have used FR4 substrate since 

all the printed circuited boards are mostly made of this material it 

is easy to make serrated apertures with this material [5]. Serrated 

antennas have multiband characteristics since serrated apertures 

are used for optical communication where high speed is 

necessary, this would be helpful for high speed long range data 

transmission to satellite in microwave frequency range. And 

multiband frequencies are really necessary in military 

applications integrated with satellite ranges, we can have 

connection with high secure, high speed and low cost using the 

proposed the antenna specifications. 

 

II. DESIGN MODEL 

        The proposed Edge Serrated Microstrip Patch Antenna 

shown in the figure 1 & 2 was fabricated using a software 

HFSS.Here coaxial feed was given because of low spurious 

radiations and ease of fabrication. HFSS is a commercially 

available finite element method solver for electromagnetic 

structures. 

 
Figure 1. Edge Serrated Antenna 

 

 
Figure 2. Antenna with coaxial feed 

 

 

 

 

A 
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Specification Measurement 

Length of Patch 65.80 mm 

Width of Patch 55.41 mm 

Length of Substrate 74.40 mm 

Width of Substrate 65.01 mm 

Height of Substrate 1.60 mm 

Feed Inner & Outer radius 0.13,0.47 mm 

Feed Position 16.446,37.7,0 

Serrated length 6.6 mm 

Serrated width 5.2 mm 

 

Table 1. Design Specifications 

 

III. RESULTS AND DISCUSSIONS 

Return Loss: 
        Return loss indicates at what frequencies the designed 

antenna was operating with minimum loss of signal. A minimum 

of 10dB is required compulsory but for the better signal strength 

the return loss should be as higher as possible than that. 

 

 

 
Figure 3. Return loss with FR4 as substrate 

 

        Dual-band serrated antenna means it radiates power at two 

different frequencies. As shown in the figure 3 the antenna was 

resonating at 1.24 & 2.15 GHz. Since these frequencies belong to 

L and S band frequency range this antenna can be used for 

application which in turn uses these frequencies. 

 

Radiation Characteristics:  
        Radiation Characteristics defines the relative field strength 

of the antenna from different directions. 2d-radiation pattern is 

nothing but the graphical representation of antenna pattern in two 

dimensions, whereas 3d-radiation pattern is the graphical 

representation of antenna pattern in three dimensions. 

 
Figure 4. 2d- pattern 

        The operational disadvantage with these microstrip antennas 

is having low gain. So gain is the major constraint to be take care 

as it depends on shape, size and dielectric material used. As 

shown in the figure 5 the designed serrated antenna has a gain of 

7.9 dB which is best suitable for real time applications. 

           

       

 
Figure 5. 3d- pattern 
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Directivity: 

        Directivity is also a one of the important parameter that 

should be take care while designing microstrip patch antennas 

because directivity defines how the radiations are forwarding in 

the desired directions. Since directivity purely depends on the 

dielectric material but not on the ground plane, selecting a proper 

substrate increases the directivity of the antenna. As shown in the 

figure 7 the directivity of the serrated antenna has 6.23 dB which 

is better suitable for satellite applications.  

 
Figure 6. 2d-Directivity Pattern 

 

 
Figure 7. 3d- Directivity Pattern 

 

Field Characteristics: 

        The E-Field and H-Field characteristics of the proposed 

Edge Serrated Microstrip Patch Antenna are shown in the figures 

8 & 9. 

 
Figure 8E-Field Pattern 

 

 
Figure 9. H-Field Pattern 

 

IV. CONCLUSION 

        Performance of serrated antenna with FR4 as substrate has 

been investigated in this work. Since this serrated antenna was 

resonating at two frequencies in L and S band range we can use 

this antenna in a application where these frequencies are used. 

We observed that the gain of this antenna is 7.9dB and directivity 

of 6.2dB has been achieved. 

 

V. FUTURE WORK 

        This work can be further extended to operate this antenna at 

multiple frequencies with wide band range of operation and to 

improve gain and directivity for satellite applications. 
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Abstract- The pre-engineered steel building system construction 

has great advantages to the single storey buildings, practical and 

efficient alternative to conventional buildings, the System 

representing one central model within multiple disciplines. Pre-

engineered building creates and maintains in real time 

multidimensional, data rich views through a project support is 

currently being implemented by Staad pro software packages for 

design and engineering. 

 

Index Terms- Pre-engineered building, STAAD pro, Harmonic 

Load Generator, and Crane System. 

 

I. INTRODUCTION 

tall steel building is not more in the total number of tall 

steel structures that are built around the world. A large steel 

structures being built are only single storey buildings for 

industrial purpose. Secondary structural members span the 

distance between the primary building frames of metal building 

systems. They play a complex role that extends beyond 

supporting roof and wall covering and carrying exterior loads to 

main frames. Secondary structurals, as these members are 

sometimes called, may serve as flange bracing for primary 

framing and may function as a part of the building’s lateral load–

resisting system. Roof secondary members, known as purlins, 

often form an essential part of horizontal roof diaphragms; wall 

secondary members, known as girts, are frequently found in wall 

bracing assemblies. The majority of steel structures being built 

are only low-rise buildings, which are generally of one storey 

only. Industrial buildings, a sub-set of low-rise buildings are 

normally used for steel plants, automobile industries, light, utility 

and process industries, thermal power stations, warehouses, 

assembly plants, storage, garages, small scale industries, etc. 

These buildings require large column free areas. Hence interior 

columns, walls and partitions are often eliminated or kept to a 

minimum. Most of these buildings may require adequate 

headroom for use of an overhead traveling crane. A third type of 

secondary framing, known by the names of eave strut, eave 

purlin, or eave girt, acts as part purlin and part girt—its top 

flange supports roof panels, its web, wall siding. Girts, purlins, 

and eave struts exhibit similar structural behavior. 

 

II. PRE-ENGINEEEREED BUILDINGS 

       The scientific-sounding term pre-engineered buildings came 

into being in the 1960s. The buildings were ―pre-engineered‖ 

because, like their ancestors, they relied upon standard 

engineering designs for a limited number of off-the-shelf 

configurations. Several factors made this period significant for 

the history of metal buildings. First, the improving technology 

was constantly expanding the maximum clear-span capabilities 

of metal buildings. The first rigid-frame buildings introduced in 

the late 1940s could span only 40 ft. In a few years, 50-, 60-, and 

70-ft buildings became possible. By the late 1950s, rigid frames 

with 100-ft spans were made; ribbed metal panels became 

available, allowing the buildings to look different from the old 

tired corrugated appearance. Third, collared panels were 

introduced by Strand-Steel Corp. in the early 1960s, permitting 

some design individuality. At about the same time, continuous 

span cold-formed Z purlins were invented (also by Strand-Steel), 

the first factory-insulated panels were developed by Butler, and 

the first UL-approved metal roof appeared on the market.1st And 

last, but not least, the first computer-designed metal buildings 

also made their debut in the early 1960s. With the advent of 

computerization, the design possibilities became almost limitless. 

All these factors combined to produce a new metal-building 

boom in the late 1950s and early 1960s. As long as the purchaser 

could be restricted to standard designs, the buildings could be 

properly called pre-engineered. Once the industry started to offer 

custom-designed metal buildings to fill the particular needs of 

each client, the name pre-engineered building became somewhat 

of a misnomer. In addition, this term was uncomfortably close to, 

and easily confused with, the unsophisticated prefabricated 

buildings, with which the new industry did not want to be 

associated. Despite the fact that the term pre-engineered 

buildings is still widely used, and will be often found even in this 

book, the industry now prefers to call its product metal b2.  

A. PRE-ENGINEERED BUILDINGS BY STAAD Pro 

       Research Engineers International introduces the next 

generation of REI’s flagship product, Staad pro, the most popular 

structural engineering software product for 3D model generation, 

analysis and multi-material design. It has an intuitive, user-

friendly, visualization tools, powerful analysis and design 

facilities and seamless integration to several Pre-Engineered 

Buildings modelling and design. 

       Shape of Pre-Engineered Buildings as shown in (Fig; 1 & 

Fig; 2) calculates geometric section properties, like  

 

 

A 
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Fig; 1. Bending Moment Diagram from STAAD. Pro 

 

area, moment of inertia, etc. It handles multiple materials and 

composite sections. Shape of Pre-Engineered Buildings also 

performs advanced stress analysis, cracked analysis, and 

calculates the strength of Steel sections.Pre Engineered Building 

frames are normally tapered and often have flanges and webs of 

variable thickness along the individual members. The frame 

geometry matches the shape of the internal stress (bending 

moment) diagram thus optimizing material usage and reducing 

the total weight of the structure.  

 

III. STAAD.PRO PROCEDURE FOR PRE-ENGINEERED 

BUILDINGS OVERVIEW 

 "Concurrent Engineering" based user environment for 

model development, analysis, design, visualization and 

verification. 

 Object-oriented intuitive 2D/3D graphic model 

generation. 

 Pull down menus, floating toolbars, and tool tip help. 

 Flexible Zoom and multiple views. 

 Isometric and perspective views 3D shapes. 

 Built-in Command File Editor. 

 Simple Command Language. 

 Graphics/Text input generation. 

 State-of-the-art Graphical Pre and Post Processor. 

 Joint, Member/Element, Mesh Generation with flexible 

user-controlled numbering. 

 FPS, Metric or SI units. 

 Presentation quality printer plots of Geometry and 

Results as part of run output. 

 Compatible with Win95/98/NT 

 GRAPHICS ENVIRONMENT: 

 Model Generation 

 Interactive Menu-driven Model Generation with 

simultaneous 3D display. 

 2D and 3D Graphic Generation using rectangular or 

polar coordinate systems. 

 Segments of repetitive geometry may be used to 

generate complex structural models. 

 Generate Copy, Repeat, Mirror, Pivot, etc. or quick and 

easy geometry generation. 

 Quick/easy mesh generation. 

 Comprehensive graphics editing. 

 Graphical Specification and Display of Properties, 

Loadings, Supports, Orientations. 

 Import AutoCAD DXF files 

 Access to Text Editor. 

       B.Model Verification 

 2D/3D drawings on screen as well as on plotter/printer. 

 Full 3D shapes for Frames, Elements. 

 Sectional views or views with listed members only. 

 Isometric or any rotations for full 3D viewing. 

 Display of Properties, Loadings, Supports, Orientations, 

Joint/Member numbering, Dimensions, Hidden line 

removed, etc. 

 Plot manipulation according to the size, rotation, 

viewing origin and distance. 

 

C.STRUCTURAL ANALYSIS AND DESIGN 

       STAAD.Pro may be utilized for analyzing and designing 

practically for the Pre-Engineered Buildings. implements the 

Bending Moment, Axial Forces, Shear Forces, Torsion, Beam 

Stresses. 

D.Static Method 

 Analysis based on state-of-the-art Matrix          

 Rafter, Column, Tapered Sections, Rigid Frames,   

Purlins, Eave Hight. 

 Full/Partial Moment Releases. 

 Member Offset Specification. 

 Fixed, Pinned and Spring Supports with Releases. Also 

inclined Supports. 

 Automatic Spring Support Generator. 

 P-Delta Analysis, Non-Linear Analysis with automatic 

load and stiffness correction. Multiple Analyses within 

same run. 

 Active/Inactive Members for Load-Dependent 

structures. 

 Tension-only members and compression-only members, 

Multi-linear spring supports. 

E.Dynamic / Seismic Analysis 

 Mass modeling, Extraction of Frequency and Mode 

shapes. 

 Response Spectrum, Time History Analysis. 

 Modal Damping Ratio for Individual Models. 

 Harmonic Load Generator. 

 Combination of Dynamic forces with Static loading for 

subsequent design. 

F.Secondary Analysis 

 Forces and Displacements at sections between nodes. 

 .Maximum and Minimum force Envelopes. 

 Load Types and Load Generation: 

 Loading for Joints, Members/Elements including 

Concentrated, Uniform, Linear, Trapezoidal, 

Temperature, Strain, Support Displacement, Prestressed 

and Fixed-end Loads. 

 Global, Local and Projected Loading Directions. 
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 Uniform or varying Element Pressure Loading on entire 

or selected portion of elements. 

 Floor/Area Load converts load-per-area to member 

loads based on one-way or two-way actions. 

 Automatic Moving Load Generation as per standard 

AASHTO or user-defined loading. 

 UBC 1997.AIJ/IS 1893/Cypriot Seismic Load 

Generation. 

 Automatic Wind Load Generation 

 

       Planning of the PEB buildings (low rise metal buildings and 

arranging different building components is a very important step 

for the designer before proceeding with the design of each 

component. 

       The Following building configurations are significantly 

affecting the building Stability and Cost:- 

 Main Frame configuration (orientation, type, roof slope 

, eave height) 

 Roof purlins spacing 

 wall girts (connection & spacing) 

 End wall system 

 Expansion joints 

 Bay spacing 

 Bracing systems arrangement 

 Mezzanine floor beams/columns (orientation & spacing) 

 Crane systems 

 

       Some of the above configurations are generally optimised of 

Pre Engineered Building are outlined. Columns, Rafters, Frames, 

(Hot Rolled/Built up Sections) Secondary Members – Bracings, 

Purlins, Girts, (Cold Formed Sections) Roof & Wall Cladding. 

Figures are given below which gives the idea of the proposed 

structure: 

 
Fig; 2. Detailing for Haunch 

 

       Roofing, Cladding, Sand witched Panels, Flashings (Ridge, 

Gutter etc,. 

 

Main Frame Configuration 

       The various types of Main frame for the basic supporting 

component in the PEB systems; main frames provide the vertical 

support for the whole building plus providing the lateral stability 

for the building in its direction while lateral stability in the other 

direction is usually achieved by a bracing system. The width of 

the building is defined as the out-to-out dimensions of girts/eave 

struts and these extents define the side wall steel lines. Eave 

height is the height measured from bottom of the column base 

plate to top of the eave strut. Rigid frame members are tapered 

using built-up sections following the shape of the bending 

moment diagram. Columns with fixed base are straight. Also the 

interior columns are always maintained straight. 

 

Main frame orientation 
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       Building should be oriented in such a way that the length is 

greater than the width. This will result in more number of lighter 

frames rather than less number of heavy frames, this also will 

reduce the wind bracing forces results in lighter bracing systems. 

 

Main frame types 

       There are several types of main frames used in PEB 

buildings, the choice of the type of main frame to be used is 

dependent on:- 

 Total width of the building. 

 The permitted spacing between columns in the 

transversal direction according to customer 

requirements and the function of the building. 

 The existence of sub structure (RC or masonry) 

 The architectural requirements of the customer specially 

the shape of the gable. 

 The type of rain drainage (internal drainage 

availability). 

 Any customer special requirements. 

 

Building type Primary framing system 

 depth built-up ―I‖ section, with the large depths in 

areas of higher stress according to the Bending 

Moment Diagram; 

 Secondary structural members (roof purlins, eave struts 

and wall girts) which are light weight cold-formed 

―Z‖ and ―C‖ shaped members or open web steel 

joists; 

  

Fig: 3. Pre Engineered Building types 

 

 Roll formed profiled sheeting (roof and wall) 

 

       The entire primary framing members and secondary 

structural members are pre-sheared, pre-punched, pre-drilled, 

pre-welded and pre-formed in the factories before shipping to 

site for erection are shown in Fig: 3. Quality of building part is 

assured as buildings are manufactured completely in the factory 

under controlled conditions. At the job site, the pre-fabricated 

components are then fixed and jointed with bolt connections. 

Saving of material on low stress area of the primary framing 

members makes Pre-engineered Buildings more economical than 

conventional steel buildings especially for low rise buildings 

spanning up to 60.0 meters with eave heights up to 30.0 meters. 

Furthermore, Pre-engineered Building system focuses on using 

pre-designed connections and pre-determined material stock to 

design and fabricate the building structures, thus significantly 

reduces the time for design, fabrication and installation. 

       Pre-engineered Buildings can be fitted with different 

structural accessories including mezzanine floors, crane runway 

beams, roof platform, catwalk and aesthetic features such as 

canopies, fascia’s, interior partitions etc. The buildings are made 

water proof by use of standing seam roof system, roof drainage 

components and trims. This is a very versatile building system 

and can be furnished internally to serve any functions, and 

accessorized externally to achieve unique and aesthetically 

pleasing architecture designs, making it ideal for application such 

as factories, warehouses, workshops, showrooms, supermarket 

etc. 

 

IV. TYPICAL PRE-ENGINEERED STEEL STRUCTURES 

       The Pre-engineered steel structures shown in Fig: 4 are 

design for resistant to moisture, adverse weather conditions, 

earthquakes, termites and fire that provide you with lifelong 

durability, safety and very low cost-maintenance. Pre-engineered 

steel building is very simple and economical with the necessary 

Architectural, Engineering and Construction with pre-engineered 

steel buildings. Assuming that a metal building system is selected 

for the project at hand, the next milestone is choosing among the 

available types of pre-engineered primary framing. Proper 

selection of primary framing, the backbone of metal buildings, 

goes a long way toward a successful implementation of the 

design steps to follow. Some of the factors that influence the 

choice of main framing include: 

 

 
 

● Dimensions of the building: width, length, and height 

● Roof slope 
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● Required column-free clear spans 

● Occupancy of the building and acceptability of exposed steel 

columns 

● Proposed roof and wall materials 

 

       The inherent quality of the PEB themselves is a huge 

contributory factor for this favorable response.  

 

 Reduced construction time.  

 Flexibility of Expansion.  

 Large Clear Spans  

 Low maintenance  

 Energy Efficient Roofing and Wall systems  

 Architectural Versatility  

 

       Most metal buildings are purchased by the private sector, 

which seems to appreciate the advantages of proprietary pre-

engineered buildings more readily than the public entities. 

       The inherent quality of the PEB themselves is a huge 

contributory factor for this favourable response. 

 Reduced construction time. 

 Flexibility of Expansion. 

 Large Clear Spans 

 Low maintenance 

 Energy Efficient Roofing and Wall systems 

 Single source Responsibility 

 

V. CONCLUSION 

       Choosing steel to design a Pre-engineered steel structures 

building is to choose a material which offers low cost, strength, 

durability, design flexibility, adaptability and recyclability. Steel 

is the basic material that is used in the Materials that are used for 

Pre-engineered steel building. It negates from regional sources. It 

also means choosing reliable industrial products which come in a 

huge range of shapes and colours; it means rapid site installation 

and less energy consumption. It means choosing to commit to the 

principles of sustainability. Infinitely recyclable, steel is the 

material that reflects the imperatives of sustainable development. 
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Abstract- Cattle suffering with plastic foreign body syndrome 

were treated surgically by rumenotomy. The pre-operative and 

12
th

 day post operative blood and serum biochemical were 

recorded and compared with normal healthy cattle. Pre-

operatively decrease in haemoglobin, packed cell volume and 

total erythrocyte count was observed which was gradually 

increased and came to near normal state on 12
th

 post-operative 

day. There was leucocytosis, neutrophilia and corresponding 

lymphopenia observed in animals during pre-operative phase. 

The glucose, serum creatinine, serum albumin and calcium levels 

were found to be at lower level and total proteins, blood urea 

nitrogen and phosphorus at higher level in pre-operative period 

when compared to normal cattle. This may be due to low intake 

of food and water and also inflammatory condition in body due 

to presence of plastic foreign body. 

 

Index Terms- plastic foreign body, cattle, rumenotomy, 

haematological and serum biochemical profile 

 

I. INTRODUCTION 

igestive tract disorder like foreign bodies syndrome 

contributes to decreased digestive capacity and milk yield 

of cattle. Low nutritional status of stray cattle have forced them 

to scavenge for food in the urban streets and refuse dumps, 

paving way for consumption of both penetrating and non 

penetrating (metallic as well as plastic) foreign bodies. 

Approximately, 95% of urban stray cattle in India are suffering 

from various ailments due to hazardous materials, mostly plastic 

bags inside their abdomen (Singh, 2005). The present study was 

conducted to know the effect of plastic foreign bodies on blood 

and serum biochemical profile of cattle, hence present study was 

undertaken to evaluate the effect of plastic foreign bodies on 

blood picture and serum biochemical profile. 

 

II. MATERIALS AND METHODS 

       The study was conducted in 50 clinical cases of stray cattle 

presented at Department of Veterinary Surgery and Radiology, 

Vanbandhu College of Veterinary Science & Animal Husbandry, 

N.A.U., Navsari (Gujarat), Shri Surat Panjrapole and Nandini 

Hospital, Surat (Gujarat). All 50 cows with long standing history 

(15-20 days) of partial or complete anorexia with or without 

chronic ruminal impaction and/or reduced ruminal motility were 

examined for foreign bodies syndrome by metal detector and 

Trypsin Inhibition Spot Test (TIST) as per technique described 

by Samad et al. (1994). All the confirmed cows (50) were 

subjected for rumenotomy operation. The hematology 

[hemoglobin (g/dl), packed cell volume (%), total erythrocyte 

count (10
6
/ µL), total leukocyte count (10

3
/ µL) and differential 

leukocyte count (per cent)] and Serum biochemistry [glucose 

(g/dL), total proteins (g/dL), blood urea nitrogen (mg/dL), serum 

creatinine (mg/dL), serum albumin (g/dL), calcium (mg/dL) and 

phosphorus (mg/dL)] were investigated before rumenotomy and 

12
th 

day of post-operative. The parameters were observed and 

compared with control group of normal healthy animals (n=10). 

 

III. RESULT  

       Different haematological parameters like haemoglobin, 

packed cell volume, total erythrocyte count, total leukocyte 

count, differential leukocyte count and biochemical parameters 

like glucose, total proteins, blood urea nitrogen, serum creatinine, 

serum albumin, calcium, phosphorus recorded in animals with 

plastic foreign bodies before rumenotomy and 12
th

 post-operative 

day and were compared with normal healthy control animals 

(Table 1 & 2). 

 

IV. DISCUSSION 

       The haemoglobin, packed cell volume, erythrocytes count 

was noticeably reduced in pre-operative animals as compared to 

control animals, which might be due to low intake of feed, water, 

dietary deficiency (Mayer et al., 1992 and Vanitha et al., 2010), 

impaired digestion and accumulation of food material (Kaur and 

Singh 1994, Raut, 2009 and Vanitha et al., 2010). While 

increased in haemoglobin, packed cell volume, erythrocytes 

count values were noticed on 12
th

 post-operative day. Significant 

leucocytosis, neutrophilia and corresponding lymphopenia were 

noticed during pre-operative period might be due to 

localized/generalized infection, the values were found to be 

within the normal physiological range on 12
th

 post-operative day. 

The mean values of glucose, serum creatinine, serum albumin 

and calcium were found to be at lower level during preoperative 

period when compared to normal cattle.  The reduced value 

might be due to low intake of food and water, (Ramprabhu et al., 

2004, Raut, 2009 and Vanitha et al., 2010). Moreover, there were 

gradual rise in glucose, serum creatinine, serum albumin and 

D 
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calcium in post-operative period reaching to almost normal level. 

Total proteins, blood urea nitrogen and phosphorus were at 

higher level during preoperative period when compared to cattle 

of group-I (normal cattle). Similarly Citil et al. (2004) and 

Jamma (2004) reported increased in plasma proteins value in 

cattle and buffalo suffering from traumatic reticulitis due to 

inflammation, respectively.  However, further increase in total 

proteins and blood urea nitrogen was found to be due to feeding 

of proteinous diet and decline in phosphorus level in 

postoperative period when compared to pre-operative period may 

be due to improved body condition. 

 

V. CONCLUSION 

       Haemato-biochemical parameters improved after surgical 

treatment because improvement in feeding, watering and ruminal 

motility. Surgery is the only effective method of treatment for 

plastic foreign bodies, however the early diagnosis is essential 

for a favorable outcome.  
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Abstract- In the present energy scenario the rate of depletion of 

fossil fuel sources is increasing day after day and their 

combustion products are causing global environmental problems. 

So it is inevitable to shift towards the use of renewable energy 

resources which in turn will reduce pollution and save fossil 

fuels. 

       AIR POWERED ENGINE is an alternative technology 

which uses compressed air to run the engine and thus eliminates 

the use of fossil fuels. 

       Exhaust coming out would be air only and thus would help 

in controlling global warming and reducing temperature rise. 

       As we are going to convert the already existing 

conventional 4 stroke SI engine into an air powered engine, 

this new technology is easy to adapt. Another benefit is that it 

uses air as fuel which is available abundantly in atmosphere. 

 

I. TECHNICAL BENEFITS 

 Smooth working of the engine due to very less wear and 

tear of the components. 

 There is no possibility of knocking 

 No need of cooling systems and spark plugs or complex 

fuel injection systems. 

  

 

                           1.2   Economic benefits: 

 Less costly and more effective. 

 Simple in construction. 

 Low manufacturing and maintenance cost. 

 Comparatively the operation cost is less. 

 No fire hazard problem due to overloading. 

 The price of filling air tanks is significantly cheaper 

than petrol, diesel. 

 The air tank can be refilled in relatively less time than 

batteries can be recharged. 

 

                  1.3   Environmental benefit: 

Since the air engine inhales and exhales air only (it is pollution 

free) thus it is surely the futuristic mode of transport. 

 

II. FOUR STROKE SI ENGINE 

        Conventional 4 stroke SI engine bikes run on gasoline. The 

4 strokes are: 

 SUCTION: in this stroke the piston moves from 

TDC to BDC and the air fuel mixture enters the 

engine cylinder. 

 COMPRESSION: in this stroke the charge entered 

gets compressed (piston moves from BDC to TDC) 

 EXPANSION: in this stroke spark plug sparks and 

the compressed charge gets burnt producing a large 

amount of pressure and heat forcing the piston to 

move from TDC to BDC. This very stroke is 

known as power stroke. THIS HUGE AMOUNT 

OF ENERGY CREATED GETS STORED IN THE 

FLYWHEEL WHICH IS USED IN MOVING 

THE PISTON DURING THE OTHER 3 

STROKES OF THE CYCLE. 

1 CYCLE GETS COMPLETED IN 2 STROKES 

OF THE CRANKSHAFT. 

 EXHAUST: in this stroke the flue gases produced 

in the combustion are discharged in the 

surroundings. 

 

 
Fig 3.1 depicting the 4 strokes 

 

3.2 VALVE TIMING DIAGRAM of a 4 stroke SI engine: 
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A’ : 6 degrees remaining  for exhaust stroke. IV begins to open. 

 

A: exhaust is over. IV is fully OPENED. 

 

B: suction stroke is over. IV begins to close. Piston is at BDC. 

 

B’: 15 degrees after beginning of compression stroke, IV is fully 

closed. 

 

B’ TO C1: only compression takes place. 

 

C1: 20 degrees remaining for end of compression. Sparking 

begins. 

 

C1 TO C2: 12 degrees of rotation during compression. Only 

sparking takes place. 

 

C2: ignition begins. 

 

C’: 12 degrees of rotation is over from start of expansion. 

 

C2 TO C’: both sparking and ignition takes place. 

 

C”: 40 degrees of rotation is over from start of expansion. 

 

C’ TO C”: only ignition takes place. 

 

D1: 20 degrees of rotation remain for end of expansion. 

 

B’ TO D1: both valves remain closed. EV begins to open at D1. 

Heat rejection begins. 

 

D: Piston is at BDC. EV is fully opened. Heat rejection 

continues. 

 

D’: 25 degrees of rotation is over from end of expansion. Heat 

rejection is over. Exhaust begins. 

 

D’ TO E: exhaust takes place. EV remains fully opened. 

 

E: EV begins to close. 

 

E TO E’: 7 degrees of rotation takes place for suction of next 

cycle. 

 

E”: EV is fully closed. 

 

KEY: IV – INLET VALVE, EV- EXHAUST VALVE, BDC –

BOTTOM DEAD CENTER, TDC- TOP DEAD CENTER. 

 

III. MODIFICATION OF THE 4 STROKE SI ENGINE 

INTO A PNEUMATIC ENGINE 

        The 4 stroke engine is modified into a pneumatic engine 

such that the suction stroke itself is the power stroke and the 

other stroke being the exhaust stroke. 

        The compressed air at 5 bar pressure is allowed to enter the 

engine cylinder in suction stroke which forces the piston to move 

from TDC to BDC. Now since during the second stroke of the 4 

stroke SI engine, the EV remains closed so the problem of piston 

locking is faced. In order to move the piston back to TDC air 

admitted in the 1
st
 stroke must get out. So, it can be done by 

making changes in the cam profile(valve timing) such that both 

the valves open in alternating strokes( i.e  in 1
st
 stroke IV opens, 

in 2
nd

 stroke EV opens, in 3
rd

 stroke IV opens and in 4
th

 stroke 

EV opens). 

        WE SOLVED THIS PROBLEM OF PISTON 

LOCKING BY CREATING A HOLE IN THE PISTON 

SINCE BEING STUDENTS WE COULD NOT ACCESS 

INDUSTRIES FOR MANUFACTURING CAMS. 

        We took out the fuel tank and incorporated a gas cylinder in 

place of the fuel tank supplying compressed air at a pressure of 5 

bar in the engine cylinder. 

 

4.1.1 CONVENTIONAL 4 STROKE SI ENGINE CAMS: 

 
FIG 4.1.1 4 STROKE SI ENGINE CAMSHAFT 
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FIG 4.1.1 CONVENTIONAL CAM DESIGN 

 

        4.1.2. OUR PROPOSED DESIGN OF THE 

CAMSHAFT FOR MODIFYING CONVENTIONAL 4 

STROKE SI ENGINE INTO A PNEUMATIC ENGINE: 

 

 
Fig 4.1.2 isometric view (both cams are at a phase angle    of 

90 degrees) 

 

 
FIG 4.2.2 FRONT VIEW 

 

 
FIG 4.2.2 SIDE VIEW 

 

        WITH THE PROPOSED CHANGES IN CAM THE 

PNEUMATIC BIKE WITH THE HELP OF COMPRESSED 

AIR WOULD ACHIEVE A 50 KMPH SPEED AND THE 

RANGE OF REFILLING COMPRESSED AIR WOULD BE 

AFTER RUNNING OF 70-80 KILOMETERS. 

 

IV. ADVANTAGES 

 Less costly more effective. 

 The air engine is an emission free piston engine that 

uses compressed air as the source of energy. 

 Simple in construction.  

 Easy to maintain and repair. 

 No fire hazard problems due to overloading. Air on 

its own is non flammable. 

 Low manufacturing and maintenance cost. 

 Comparatively the operation cost is less. 

 Light in weight and easy to handle. 

 Compressed air tanks can be disposed off or 

recycled with less pollution than batteries. 

 Compressed air engines are unconstrained by the 

degradation problem associated with the current 

battery systems. 

 The air tank can be refilled in less time than the 

time taken by the batteries to get recharged. 

 The cost of filling air tanks is significantly less than 

petrol or diesel. 

 

V. CONCLUSION 

        Compressed air for vehicle propulsion is already being 

explored and now air powered vehicles are being developed as 

more fuel efficient means of transportation. Some automobile 

companies are further exploring compressed air hybrids and 

compressed fluids to store energy for vehicles which might point 

the way for the development of a cost effective air powered 

vehicle design. Unfortunately there are still serious problems to 

be sorted out before air powered vehicles become a reality for 

common use but there is a hope that with the development in 

science and technology well supported by the environmental 

conscious attitude and need to replace costly transportation 

methods, air powered vehicles will definitely see the light of the 

day. 
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Abstract- Background : A low birth weight baby is a clinical 

and diagnostic challenge. The neonatologists are faced with 

numerous neonatal intensive care unit protocols. This study was 

designed to review the policies of management of neonatal 

jaundice, sepsis, anemia, hypoglycemia, jaundice and hypoxic 

encephalopathy in a low birth weight newborn. 

       Methods: Care of newborns in was done in intensive care 

unit after numerous research papers on low birth weight 

management were referred.  

       Conclusion: The low birth weight newborn baby should be 

intubated electively if signs of respiratory distress appear. There 

should be an early Doppler of cerebral arteries to predict the 

ischemic changes in neonatal brain. Probiotic therapy with 

Bifidobacterium bifidus and Streptococcus thermophillus protects 

against necrotizing enterocollitis and results in increased weight 

gain. Newborn intravenous lines should not be flushed with 

normal saline ampoules containing benzyl alcohol as 

preservative as this increases the fluidity of neonatal blood brain 

barrier and predisposes to neonatal jaundice. Erythropoietin 

subcutaneous injections are most rewarding in low birth weight 

babies with neonatal anemia. There is also increased weight gain. 

Kangaroo care is useful in management of neonatal hypothermia 

and is also an immunological boast as the baby gets colonized 

with favorable microorganisms of maternal skin 

 

Index Terms- Low birth weight, Intubation, Neonatal intensive 

care unit, Jaundice, Hypothermia, Enterocollitis,   Anaemia,   

 

I. INTRODUCTION 

ow birth weight may be the outcome of either preterm 

delivery (before 37 weeks of gestation) or retarded fetal 

(intrauterine) growth (1). The problems of the intrauterine 

growth retarded baby problems are due to uteroplacental 

insufficiency and inadequate substrata transfer leading to birth 

asphyxia, hypothermia, meconium aspiration, polycythemia, 

hypoglycemia, hypocalcaemia, thrombocythemia. On the other 

hand, the preterm complications are caused by anatomic and 

physiological immaturity. There is respiratory distress due to 

delayed alveolar clearance of alveolar fluid and surfactant 

deficiency. Postnatal circulatory adaptation is delayed due to 

pulmonary hypertension, systemic hypotension and delayed 

closure of the three fetal shunts (ductus venosus, ductus 

arteriosus and foramen ovale). Liver immaturity and reduced 

substrate explain the high prevalence of jaundice and deficiency 

of coagulation factors. Immature vascular development in retina 

and central nervous system predisposes to retinopathy and 

intraventricular hemorrhage. Immature skin and mucosa barrier 

and immature cellular and humoral immunity predisposes to 

neonatal sepsis and nosocomial infections. Gastrointestinal 

mucosa is immunological immature. Besides there is 

inappropriate bacterial gut colonization, this results in 

necrotizing enterocolitis. 

       A growth restricted preterm baby is a clinical and diagnostic 

challenge because dual problems of retardation and prematurity 

are superimposed. 

       The proportion of low birth weight has increased in the past 

twenty years. This increase is attributed to changes in the 

frequency of multiple births, increase in obstetrical interventions, 

and improved ascertainment of early preterm births and increased 

use of ultrasound for estimation of gestational age. Unfortunately 

the documentation of low birth weight babies is not proper (2). 

       There have been considerable advances in neonatal care. 

However, low birth weight babies have an altogether altered 

developmental, metabolic, nutritional status. Routine NICU 

protocols have to be modified to these babies with special needs 

(3-8). 

        This study was designed to study the various protocols and 

develop a strategy best suited for low birth weight newborns 

delivered in our institute. 

 

II. LOW BIRTH WEIGHT PROBLEMS 

The risk to a low birth weight newborn baby can be classified as: 

1) Early risk:  In the delivery room and neonatal life. The 

nursery neurobiological events of a low birth weight 

baby are incidence of neonatal septicemia, low blood 

pH, seizures, intraventricular leukomalacia and 

hypoglycemia. These factors correlate well with deficits 

in Bayley scale of infant development, mental 

developmental index and psychomotor development 

index (9). Relative importance of individual factors can 

be assessed as neurobiological risk score. This score 

correlates well with mental, motor, neurological 

outcomes (10). 

2)  Late risk: Long term developmental outcomes. The 

increased survival of low birth weight babies has 

resulted in an increased incidence of cerebral palsy. 

There are 2 postulated hypotheses (11). One theory is 

that as more low birth weight babies survive, they suffer 

the complications of extreme prematurity like 

periventricular leukomalacia, intraventricular 

hemorrhage, respiratory distress and sepsis resulting in 

postnatal brain damage in an otherwise normal infant. 

L 
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       Another hypothesis is that cerebral palsy and preterm birth 

have similar pathophysiology in antenatal period and that these 

babies who were compromised well before birth are now 

surviving. 

       Environmental enrichment programs are most effective in 

moderately low birth weight child who comes from a lower socio 

economic status (11). 

 

III. CARE OF THE LOW BIRTH WEIGHT BABIES 

Appropriate resuscitation/ respiratory care 

        Perinatal asphyxia is recognized as a major cause of 

neonatal morbidity and mortality in the developing countries. 

The effects are more pronounced among low birth weight babies. 

Delivery room policies have changed extremely. Until 1994, the 

low birth weight infants were intubated immediately after 

delivery, when presenting the slightest signs of respiratory 

distress or asphyxia. Later the guidelines were to do the 

continuous (15-20 seconds) pressure control (20-25cm H2O) 

inflation of the lungs using a nasal pharyngeal tube, followed by 

continuous positive airway pressure ( 4 to 6 cm H2O ) applied to 

all extremely low birth weight immediately after delivery to 

establish a functional residual capacity and perhaps to avoid 

elective intubation and mechanical ventilation (12). Literature 

search suggested no difference in the initial ventilator settings, 

ventilator days.  The mortality and morbidity rates were found 

similar in extremely low birth weight babies with primary 

endotracheal intubation and mechanical ventilation in the 

delivery room as compared to infants with secondary 

endotracheal intubation and mechanical ventilation attributed to 

respiratory distress syndrome later in the intensive care unit. 

Extremely low birth weight babies which did not require 

endotracheal intubation and mechanical ventilation had no 

increased incidence bronchopulmonary dysplasia or 

periventricular leukomalacia and intraventricular hemorrhage. 

        It was inferred that individualized intubation strategy is safe 

as compared to routine immediate intubation of all extremely low 

birth weight babies. 

 
 

Figure 1: A preterm low birth weight baby on phototherapy. 

 

Neonatal hypoglycemia and Feeding  

        In low birth weight babies there is reduced reserve. Besides, 

increased utilization during birth hypoxia results in neonatal 

hypoglycemia. This is defined as a serum glucose level 

<30mg/100mg in the first few hours of birth.The highest 

incidence of hypoglycemia (67%) occurred in preterm low birth 

weight. It was 25% in term low birth weight babies and 18% in 

post term low birth weight babies (13)     

        Early initiation and frequent (2 to 3 hourly) feeding with 

breast milk is the most cost effective   strategy in the prevention 

of hypoglycemia. Breast milk promotes ketogenesis and has a 

lower insulogenic effect (14, 15). Alternative feeds can be 

utilized in maternal HIV infection. In preterm neonates 

fortification of breast milk is essential. Micronutrients 

supplementation with vitamins and minerals promote better 

assimilation and weight gain. Total parenteral nutrition can be 

continued till 100ml/kg/day, is supplied by the entral route.  The 

amount of feeding is increased slowly and stopped if any signs of 

feeding intolerance (vomiting, abdominal distension and 

increased gastric residual volume) appear. 

 Prevention of Necrotising Enterocolitis 

        At birth the basic body tries to develop an intricate 

symbiotic equilibrium between bacterial environment and its 

own immune system-an equilibrium that results in the 

preferential colonization of the gastrointestinal tract by a variety 

of “favorable” gram positive microorganisms most notably 

Lactobaccillus and Bifidobacterium.     

        In contrast the low birth weight new born intestine tends to 

be colonized by coliforms, enterococci and bacteroids. 

Bifidobactium and Lactobaccillus are found in the stools of <5% 

extremely low birth infants within the first month of life (16). 

        Probiotics strengthens the intestinal mucosal barrier which 

impedes the translocation of pathogenic bacilli in IL-10 knocked 

out mice. It was postulated that probiotics decrease cytokine 

production both systemically and at mucosal surface (17). 

        The pathogenesis of necrotizing enterocolitis is multi 

factorial. Prematurity, formula feeding, intestinal ischemia and 

bacterial colonization activate an inflammatory cascade 

accumulating in bowel necrosis. We speculated to create fresh 

suspension (0.5 teaspoon) of probiotic powder (ABC Dophilus) 

diluted in 3ml of mother’s milk daily along with regular feeds. 

This provides 1.05 X 10
9
 colony forming units/day, consisting of 

0.35 X 10
9 

CFU Bifidabacterium infantis ,0.35 X 10
9
 CFU 

Streptoccocus thermophilus and 0.35 X 10
9
 of Bifidabacterium 

bifidus .We add  S. thermophilus as studies suggested the 

prevention of  secondary rotavirus diarrhea when S. thermophilus 

was added (19). We decided not to include Lactobacillus, as 

cases of lactobacillus bacteremia have been described in immune 

compromised babies receiving high doses of lactobacillus (20) 

 

Prevention of Hypothermia 

        Conductive and evaporative heat loss can be prevented by 

warming of delivery rooms, immediate drying and wrapping 

after birth, frequent feeding, delayed bathing and kangaroo 

mother care. Kangaroo mother care provides additional benefits 

as lowered incidence of nosocomial infections, as the babies skin 

gets colonized with friendly maternal skin microbes .There are 

other advantages as well. There is less incidence of lower 

respiratory tract disease, promotion of exclusive breast feeding 
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and better weight gain (21). Incubators, semi permeable plastic 

sheets and baby closure are other useful methods to prevent 

hypothermia. 

 

Infection control 

        Neonatal infection contributes to 8-80% of all neonatal 

deaths (21). Approaches that have been used to prevent infection 

among low birth weight babies include strict policy of clean 

hands and avoiding overcrowding. Colonizing babies with 

maternal organisms via kangaroo mother care improves 

immunological maturation. This also leads to a favorable 

bacterial colonization (22). Keeping the nursery equipment clean 

and on regular bacterial colony surveillance prevents nosocomial 

infections. Preparing fresh feeds and hygienic dedicated nursing 

staff prevents incidence of sepsis. Parents’ education and visitors 

policy is also carried out. 

 

Neonatal Anemia 

        Anemia of prematurity is usually caused by inadequate 

erythropoitien production. In addition diagnostic tests cause 

blood loss. 

        We encourage delayed cord clamping in low birth weight 

babies. The corrected reticulocyte count is calculated by 

normalizing to a haemotocrit of 45 percent by multiplying the 

count by the actual haematocrit and dividing by 45. 

        Oral iron supplementation (2mg/kg) is started on Day 14 in 

all infants. If the serum ferritin fell below 100ng/ml or clinical 

signs of iron deficiency appear, the dose of iron is increased and 

250 IU of epoetin beta per kilogram are given three times a 

week, subcutaneously after D3 of life till D42. Infants who were 

on ventilator or who were less than two weeks old with signs of 

anemia were transfused if their haematocrit fell below 40% or 

their hemoglobin concentration fell below 14gm per deciliter. If 

blood samples of totaling 9ml/kg had been obtained since 

previous transfusion, a repeat transfusion was considered. In 

spontaneously breathing babies older than two weeks, if fraction 

of inspired oxygen was less than 0.40, transfusion was given if 

they had clinical signs of anemia or their haematocrit was less 

than 32% and hemoglobin less than 11gm/dl. The heart rate and 

respiratory rate, blood pressure, blood gas values and renal and 

liver functions are monitored.  In our NICU, blood sampling is 

done on day3, day12, day24, day40.  The low birth weight boy 

babies, whose birth weight is more than 1200gms and whose 

baseline haematocrit is more than forty eight percent respond 

maximum to epoetin beta (23).  

 

Intraventricular Hemorrhage and Retinopathy. 

        The cranial ultrasound scans are done on day3 and day12 to 

detect intraventricular hemorrhage. The regional cerebral blood 

flow study with power and pulsed Doppler is recommended, to 

detect impaired cerebrovascular autoregulation, if hypoxic 

ischaemic injury in extremely low birth weight neonates is 

suspected. Measuring the resistivity index in lenticulostriate 

arteries, in first week of life, can identify preterm neonates who 

are at risk of developing periventricular leukomalacia or 

germinal matrix hemorrhage or both (24). 

        Opthalmoscopy is done twice weekly, till 4 weeks after the 

estimated date of delivery, to detect retinopathy of prematurity at 

the earliest. 

Hyperbilirubinemia  

        The hyperbilirubinemia in preterm infants is because of red 

cell, hepatic and gastrointestinal immaturity.  After delivery, the 

postnatal hepatic bilirubin uptake and conjugation is slow.  In 

preterm babies the delayed feeding limits intestinal flow and 

colonization (25). This results in increased bilirubin in 

enterohepatic circulation. 

        There should be no flushing of intravenous catheter with 

bacteriostatic saline ampules containing benzyl alcohol. Benzyl 

alcohol increases membrane fluidity and may facilitate the 

passage of bilirubin into the brain (26) Aggressive phototherapy 

and exchange transfusions if total serum bilirubin is 20mg/dl is 

recommended. It is unlikely that hyperbilirubinemia has a causal 

relationship with periventricular leucomalacia. Periventricular 

leucomalacia is primarily an ischaemic lesion, probably caused 

by hypoperfusion. Bilirubin is primarily toxic to neurons and not 

to glial elements which predominate in the periventricular white 

matter (25). 

 

IV. CONCLUSION     

      Neonatologists are in a clinical quandary with respect to 

NICU protocols. This study was designed to compare various 

articles on aggressive and conservative management strategies 

for low birth weight babies. We have developed the indications 

for clinical interventions. By articulating the various research 

publications in terms of peculiar metabolic and developmental 

requirements of low birth weight babies, a protocol has been 

developed. Standardization of clinical methods and educating the 

paramedical staff is important for the success of any medical 

intervention. Training of mid-level health personnel on 

appropriate care of the low birth weight and providing 

management protocols/algorithms is of great importance. Record 

keeping for care audit and ongoing research is important.  
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     Abstract - Values and norms that develop in people of Papua tend to discriminate women which can affect the woman health 

status and may lead to a high rates of maternal and child deaths of Biak tribe in Biak Numfor Regency, Papua Province. This study 

aims to develop concepts and propositions on women's reproductive health (pregnancy health, healthcare delivery and post-partum 

health) on Biak tribal culture in Biak Numfor. The research design is qualitative with the ethnometodology approach, symbolic 

interaction, and Kasper models analogy. Sources of data obtained from informants by interview, observation and documentation. 

Informants consisted of (1) the macro level, the tribal chief / head of customs, (2) the meso level, the community leaders / traditional 

leaders, and (3) a micro level, the head of the family / in-laws / parents, informants pregnant women, maternity women informans and 

informants during childbirth. The results found the concept of loose tribal cultures showed that Biak tribe cultural acculturation in 

Papua women's reproductive health and the concept of strict tribal culture of Biak indicate a cultural product of Biak tribe in Papua 

New women's reproductive health as well as demonstrate the proposition i.e., (1) Papua women's reproductive health in health care 

utilization have experienced of acculturation for Biak tribal culture (Biak tribe mother had used health care facilities either sub health 

centre, health centers and hospitals and had used health workers both midwives, nurses, doctors and medical specialists), (2) women's 

reproductive health in a number of behavioral ban, taboos and customs of tribal culture is a product of Biak tribal culture (mother 

breast milk preparation, reception first male child, thanksgiving, the birth of a boy, cutting the umbilical cord, cord care, belief in 

supernatural spirits disorders / demons, dowry, and sanctions ). 

 

     Key words: Tribal Culture, Reproductive health, Pregnancy health, Maternal  mortality  
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I. INTRODUCTION 

 

The maternal mortality rate (MMR) and infant mortality rate 

(IMR) are important indicators in determining the health of 

society. Based on Indonesian Demographic and Health Survey 

(IDHS) last year 2007, the maternal mortality rate in Indonesia 

was 228 per 100,000 live births, while in Indonesian IMR of 34 

per 1,000 live births. While the target of the National Medium 

Term Development Plan is a 2010-2014 MMR of 118 per 

100,000 live births and IMR of 24 per 1000 addition Millennium 

Development Goals (MDGs) targets for Indonesian MMR is 102 

per 100,000 live births and IMR 17 per 1000 live births 

(Bappenas, 2012; Ministry of Health, 2012).  

In Biak Numfor Regency, there are 17 health centers 

and who have obtained the data with six Community Health 

Center i.e., the Health Center Bosnik, Ambumbukor, Maraw, 

Korem, East Numfor and North Biak, while 11 other health 

centers has been no report. Data maternal and child mortality are 

maternal and child mortality data in 2010, 2011, 2012 and 2013 

Although data taken six  Community Health Center, but the 

mother and child mortality rates showed the incidence is so high, 

that between 6 health centre, in public health centre of North 

Biak child mortality data show a very high number, with 27 

children (in 2013 found 8 people), in Bosnik public health centre 

found 8 (eight) child deaths in 2013, followed by Korem public 

health centre with 6 death in 2013. For maternal mortality data, 

namely the Health Center East Numfor found 3 maternal deaths 

in 2012, the Bosnik health center is found 2 maternal deaths in 

2013 and several other health centers are not spared from the 

death of the mother and child report (Rerey, 2013 ).  

Besides births attended by shamans, culture conditions 

may be a contributing factor to high maternal and infant 

mortality (Shrestha, 2010). Maternal mortality and child in the 

tribe in Biak Numfor increased in 2013 primarily occurring in 

North Biak health centre. Cultures were grown in a society 

adopts a paternalistic Biak tribe that claims to have a boy, so that 

the mother Biak tribe sued to get pregnant to give birth to boys. 

Then, the various tribes and languages that developed in Papua 

resulted in a variety of patterns and behaviors, especially 

behaviors related to maternal health. Several previous studies 

mentioned that the high rates of maternal and infant mortality 

caused by local cultures that inhibit maternal health behaviors 

(Anderson, Nicklas, Spence, & Kavanagh,2009).  

Culture plays an important role in maternal and child 

health efforts because culture can inhibit pregnant women to 

access health services and give full attention to her pregnancy. 

Research by Raleigh et al. (2010) concluded that ethnic 

minorities, pregnant widow and a young age that causes a delay 

in accessing health services, increasing the risk of childbirth 

complications. This condition can be caused by stigma and lack 

of culture in supporting maternal and child health (Anderson et 

al., 2009). Cultures were grown in Papua concerning women 

experience discrimination. Poly, Abubakar, and Bulkis (2012) 

conducted an analysis related to the culture of Papua that the job 

is a matter of women, men go hunting, fishing, or lazing. 

Violence against women in Papua is a real condition uncontested. 

This situation requires an effort of encouragement, advocacy on 

women in gender equality efforts (Poli et al., 2012). Feminist 

theory associated with equality of power in the household so that 

violence tends to be done by a man (Sanggenafa, 1993). Based 

on several previous studies found that community characteristics 

may affect the status of maternal health outcomes particularly 

perinatal community. Factors such as the status of community 

socioeconomic status, acceptance by the community and the 

health care of the individual factors alone such as education level 

and family socioeconomic status (Stephenson & Tsui, 2003). 

Regulation provided by local government may affect maternal 

mortality. Lack of regulation led to maternal cases can be dealt 

with quickly and appropriately (Baden, 1996). Other 

determinants, behavior chosen later adopted by most of the 

people who formed the norm and in turn regulate people's lives. 

If the behavior was considered to be the best health, then adopted 

as the norm. These norms regulate people's behavior or the 

behavior of women's health be adopted by the community 

(Sudarma, 2008). 

 

II. MATERIALS AND METHODS 

 

2.1 Research Area 

 

Research was conducted at the location of Biak Numfor, 

the unit of analysis is at the macro-level informants, meso and 

micro. Determination of informants is composed of informants 

purposively macro, meso and micro. Because the goal of this 

research is the phenomenon of women's reproductive health 

behavior, then the selection of informants was based on subjects 

who mastered the problem, have the data and are willing to 

provide the data. As consideration Biak Numfor because of the 

culture of Biak tribe was in Papua, based on the high number of 

maternal deaths (maternal mortality, maternal mortality and 

maternal mortality childbirth) and the high number of child 

deaths (neonatal mortality, infant mortality and death Toddler ). 

This type of research in terms of research objectives, the format 

included in the qualitative research, which describes a 

phenomenon of the problems that occurred on the reproductive 

health of women in Papua, then connected with the source of the 

problem, to confirm the informant ethnometodology macro 

paradigm, symbolic interaction, the model analogous Kasper. 

This study describes a particular characteristic of a phenomenon, 

is used to obtain a predictive indicator, look for the findings in 

this study of the phenomenon of women's reproductive health in 

Papua.  

 

2.2 Time Research  

 

The study lasted for approximately one year, that is between the 

months of November 2013-February 2014.  

 

2.3 Types of Research  

 

This research uses a qualitative research design with a set of 

phenomena by looking for meaning similarity of their subjective 

individual against actions that should be disclosed (Son & Shri, 

1985). To see reproductive health issues in ethnic Papuans used 

ethnometodology approach (Garfinkel & Harold, 1967), 

symbolic interaction approach and the approach analogy model 

(Kasper & Anne, 1994). In this study used the paradigm of the 

third: then synthesized separately with each of the main function. 
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Paradigm used in connection ethnometodology researchers 

attempt to determine the meaning of the symbol are released on 

average families (parents / in-laws / husband) in the case of 

female reproduction. The use etnometodologik paradigm is the 

basis for capturing behavior that is normative (the consequences 

of such behavior is a pattern of behavior, and thus "should be 

lowered between generations" which means the results of culture 

or cultural products). Symbolic interaction paradigm is used to 

determine whether the symbol is located on the behavior of the 

Biak tribe is patterned symbol (based on a generalized significant 

others or others).  

 

2.4 Source of Informants  

 

The informants will be selected by purposive sampling based on 

the context of the cultural structure that includes the macro 

structure, meso structure and microstructure. At the macro-

structure chosen is the chief / head of customs, at the level of 

messo are community leaders / traditional leaders who have 

standing under the macro level. At the micro level selected 

informants who have a case related to the context of the research 

informants of the head family / in-laws / parents, pregnant 

women informants, and informants laboring women during 

childbirth.  

 

2.5 Research Instruments  

 

The main instrument in this study are: 1) The researcher's own; 

2) Guidelines for the interview; 3) Notes field and; 4) Camera. 

According Moleong (2008) that in qualitative research, 

researchers in addition to acting as research manager also cannot 

be replaced by other research instruments, as was done through 

questionnaires and so on. The involvement of the researcher as 

the main instrument is a physical and mental capacity when 

observing, asking, track, understand, and then abstracted, 

becoming an important tool in the research process.  

 

III. RESULTS AND DISCUSSION 

 

3.1 Understanding and Health Care Pregnancy of Biak Tribe 

 

a. Knowledge of pregnancy in Biak tribe Numfor.  

 

Pregnant women in Numfor Biak tribe know pregnancy 

based on symptoms alone were observed by pregnant women, 

among others, have missed a period and nausea and vomiting, 

followed by the results of the pregnancy itself, in doctors and 

health centers (informant Lhy, Sa, Pe, Ri, Kr, ay, Se, Pm, Li, Tr, 

Mk, Fi, Me, Ad, Myy, Ice, An, Pts, Mn, Bm, San, He). The same 

knowledge is expressed by a husband / parents / in-laws Biak 

tribe (informant, Vb , Dr, Ror, Hr, Wy, Nk, Mk, Ga, Mew, Hr, 

Ms, Ym, Mr., Ay, Wy, Mew). Others may not know of the 

pregnancy period and changes in body or complaints quickly 

tired (informant, Ak , Hr, Ca, Pw, Tr). The same thing is 

expressed by tribal communities Biak (informant  Ds, Ej).  

 

b. The importance of pregnant women examined Pregnancy  

 

Mother of Biak tribe stated need for routine antenatal 

routinely to determine the health and condition of the baby, 

maintaining the health of the mother and baby, so getting 

medicine and vitamins, not to check for any abnormalities 

(informants Lhy, Sa, Pe, Ri, Kr, Ay, Pm, Li, Tr, Mk, Fi, Me, Ad, 

Myy, Ice, An, Pts, Mn, Bm, San, He). But some are not checking 

pregnancy because they live on the island that does not exist of 

assisting health centre (Informant Se). The same thing is 

expressed husbands / parents / in-laws that are very necessary 

Biak tribe during their pregnancy (informant Vb, Ak, Dr., Mr., 

Hr, Ms, Dw, Wy, Tr, Nk, Mk, Ga, Mew, Ms, Ay, Pw , Ym, Ca, 

Ls) by reason of medically controlled (informant Vb, Dr), the 

reason of the proximity of the child (informant Ak), to determine 

the risk of the baby (informants Mr, Ms), for the safety and 

health of the baby (informants Dw, Wy, Mew, Ym, Ca, Ms, Ay, 

Pw, Nk), to obtain the drug (informant Tr) and the same as that 

expressed by the people of Biak tribe (informant, Ds, Ej, Sk), but 

some others are handled by a shaman (informants Yk).  

 

c. Time during their pregnancy check  

 

Time for Mother's antenatal check  Biak tribe was vary, 

but the examination time begins when the first trimester of 

pregnancy. Biak tribe mothers during their pregnancy when there 

is already a slow time of menstruation about 1 month, when they 

know the pregnancy, gestational age 2 months upwards, when 

want to get pregnant, check every month, 3 times a month, if you 

have pain, early pregnancy, after 7 months, since know pregnant, 

if there are complaints. The same thing is expressed by the 

husband / parents / in-laws Biak tribe a good time during their 

pregnancy every month and should be done early in pregnancy as 

well as during pregnancy (informant Vb, Ak, Ror, Hr, Ms, Mr, 

Mk, Sk, Wy, Tr, Ga, Mew, Ms, Ay, Pwca, Dw, Ym, Ls). The 

same thing is expressed by tribal communities Biak (informant 

Ds, Ej), but there is still the healer child during their pregnancy 

(informant Yk).  

 

 

d. The frequency of antenatal care for mothers Biak tribe  

 

Biak tribe mother's desire for very high antenatal 

maternal expression Biak tribe desires examination found that 

more than recommended, the doctor's examination at 8 times to 

determine the growth and development of children and early 

pregnancy examination, with varying frequency, which is 4 times 

the check, check 3 times, 3 times 1 month, 1 week one time, 

depending on the doctor, 1 month 1 time, 2 months. The same 

thing is expressed by the husband / parents / in-laws is very 

important that the Biak tribe during their pregnancy that began 

menstruation can not (informants Ak, Dr) which checks can be 

carried out every month (informant Vb , Ga, Mew, Ca, Ms, Ym, 

Pw , Wy, Dw, Ay) no later than within 2 or 3 months has been to 

conduct the inspection (informant Vb) to determine healthy 

development of baby and mother. But there are informants 

husband / parents / in-laws Biak tribe stating that the examination 

conducted over 6 months (informants Mk). Meanwhile, 

according to tribal communities Biak on the frequency of 

pregnancy should be done every month (informant Ds, Ej) The 

following interview excerpt is in accordance with the above 
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study is "It's been 2 times Check new. PHC also a community 

service center more specifically mothers; baby uh mean pregnant 

mothers. This means that the mother can control baby health. I 

do not have time to health centre because I work so, family did 

(informant Hr).  

 

 

e. The frequency of antenatal mothers who've done Biak 

tribe Numfor  

 

Pregnant women of Biak tribe has checked the 

pregnancies varies with the difference places too. Like in doctors 

and medical specialists for a complete tool, not queued / a quick 

check and there are midwives in the antenatal of Pustu, health 

centers, and there is no check pregnancy because of 

administrative difficulties. According to the husband / parents / 

in-laws pregnant women checking frequency range 1-7 times 

(informants Ak, Ror, Tr, Hr, Ay, Ca, Dr, Ms, Dw, Nk, Ga, Wy, 

Ym, Mew, pw), but there is also no examination (informants Sk). 

The same thing expressed to public about the frequency that is 

done every month which can be checked at the doctor's practice, 

doctors and midwives (informants, Ds Ej), but there is also no 

antenatal (informant Yk).  

 

 

f. Examination frequency of pregnant women who had done 

by mother of the Biak tribe  

 

Examination of the mother obtained Biak tribe is TT1,2 

immunization, USG, body weight, measure blood pressure, 

HPHT, LILA Check, blood tests because fear from malaria, 

height measurement, blood pressure measurement, can drug test 

the baby's heart, HB, measuring weight, HIV examination, get 

vitamins, milk pregnancy, (informants Lhy, Sa, Pe, Ri, Kr, Ay, 

Se, Pm, Li, Tr, Mk, Fi, Me, Myy, Ice, An, Pts, Mn , Bm, San, 

He) and there was not served because of administrative 

requirements (informant Ad). According to the husband / parents 

/ in-laws) that examination of pregnant women in Biak tribe is 

USG, injections, medications abdominal examination 

(informants Vb, Dw, Nk, Ym), complete blood count in health 

centers (informant Ak, Ga). The same thing is expressed by the 

public that the investigation is the mother of Biak tribe received 

from health workers are ultrasound, physical examination and 

drug delivery iron tablet, weighing (informants Or, Ej).  

 

g. Examination of maternal Care Biak Tribe  

  

Pregnant women of Biak tribe perceive good service at 

the health center, the officer works fine, friendly, not rude and 

there are several informants services not long and did not do the 

tests because there is no midwife (informants Lhy, Sa, Pe, Ri, Kr, 

Ay, Pm , Li, Tr, Mk, Fi, Me, Myy, An, Pts, Mn, Bm, San, He). 

According to the father (husband / parent / in-law) Biak tribe of 

officers for services rendered during their pregnancy that good 

service, fast, complete (informants Vb, Hr, Nk, Ror, Dw, Wy, 

Sk). The same thing is expressed by the people of Biak tribe that 

health workers serve well (informants Sk, Ej). But there are 

informants who claimed not served well (informants Ay, Tr, Wy, 

Sk). Interview excerpts below in accordance with the above 

study are as follows:  

 

h. Distance to health facilities according to the mother of 

Biak Tribe  

 

Mother of Biak tribe perceive that the distance to health 

care, where some informants stated that the distance between 

home and remote health facilities (informants Lhy, Sa, Ad, 

Myy). The same thing is expressed by the husband / parents / in-

laws that pretty much means health care for those who live in the 

Islands (informants Ms, Sk, Ay). However, some informants 

stated that distance to health care facilities close (informants Pe, 

Ri, Kr, Ay, Se, Pm, Li, Tr, Mk, Fi, Me, Ice, An, Pts, Mn, Bm, 

San). The same thing is expressed husbands / parents / in-laws 

Biak tribal health care facilities that distance is pretty close and 

can be reached which can be reached by two-wheelers and four-

wheeled vehicles (informants Vb, Ak, Dr, Ym, Ca, Ls, Ror, Wy, 

Tr, Nk, Ga, Pw, Mew, Dw). Disclosed in accordance with the 

tribal community Biak on distance to health care facilities are 

close and can be reached (informant Yk, Ds, Ej).  

 

i. When the service of health care facilities  

 

According to the Ministry of Biak tribe pregnant women 

in health-care facilities good and fast (informants Lhy, Sa, Pe, Ri, 

Kr, Ay, Se, Pm, Li, Mk, Fi, Me, Ad, Myy, Ice, An, Pts, Mn , Bm, 

San, He). Disclosed in accordance with the husband / parent / in-

law Biak tribe feasibility of health care facilities that are 

complete with great care from health workers (informants Vb, 

Dr, Hr, Dw, Tr, Sk, Ym, Ls, Ay). But there are informants stated 

that the long wait and in the narrow room (Informant Tr). The 

same thing is expressed by the husband / parents / in-laws Biak 

tribe that still there are some facilities that need to be considered 

for procurement (informants Ak, Wy), including the need for 

health workers (informants Ak, Wy, Ms) as well as the 

cleanliness of the room (informant Mew). The same thing is 

expressed by the people of Biak tribe that time services in health 

facilities (PHC) has not been as expected because the facilities 

are not well established (informant Ds).  

 

j. Sources of information health checks for pregnant women 

Biak Tribe  

 

Mother of Biak tribe knows antenatal check information 

from the doctor, a first examination in the hospital, from the 

midwife, nurse (informants Lhy, Sa, Pe, Fi, Ice, Pts, He) and of 

the family as relatives (informants Pm), from the parent 

(informants Ri, Pm, Mk, Fi, Ad, Myy) and to know the 

information of nurse in health centre (informant I), from health 

centers (informant An, Tr). According to the husband / parents / 

in-laws Biak tribe about pregnancy resources obtained from the 

medium of television and reading books (informants Vb, Tr, 

Dw), extension of health centers by health workers (informants 

Ak, Dr, Ror, Wy), from the family and relatives (informants Hr, 

Ms, Ca, Ls). Meanwhile, according to Biak tribal communities 

that the source of information about the medical examination is 

of cadres, midwives and nurses (informants Sk, Ds, Ej).  
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k. Antenatal care infrastructure by Biak tribe  

 

According to mother of Biak tribe that complete 

infrastructure including a 4-dimensional ultrasound (informants 

Lhy, Sa, Pe, Ri, Kr, Mk), the tool is still good (informant Ay, Se, 

Pm, An, Mn, Bm), nurse explained well (informant San), room 

and good ventilation (informant Myy), sufficient tools 

(informants Ad, Me), good service, friendly. Pursuant expressed 

by tribal communities Biak (informant Ds). However, there are 

some complaints that the small room informants (informant Li), 

the problem room was dirty, bathroom water is not available, a 

janitor is not active (informants Mn, Ay). The same thing is 

expressed by the husband / parents / in-laws that are still there 

are some tools that are still lacking and need to be held and 

observed hygiene facilities (informants Ak, Dr, Ga, Mew).  

 

3.2 Preparation of breast milk during pregnancy (the 

traditional way: food / drink / potions)  

 

According to the pregnant women of Biak tribe that for 

breastfeeding preparation follow the advice of doctors and 

parents, namely the consumption of boiled vegetables and fresh 

fruits, fish for brain growth in children, eating green bean 

porridge to children bushy hair and eat eggs, plenty of rest, 

vegetable boiled spinach, taro, pumpkin vegetables (informants 

Lhy, Sa, Pe, Ri, Cr, Pm, Li, Fi, Me, Pts, San, An, Mn). Some 

informants stated eating katuk vegetable (informants Se, Li, Mk, 

Ice, An), vegetable pumpkin (informants Tr, Mk, Fi), but there is 

also a prohibition should not eat fish (informant Li). The same 

thing is expressed by the husband / parents / in-laws Biak tribe 

that breast milk preparations (public trust) is to consume food 

legumes, vegetables (boiled vegetables, spinach, leaf 

undershorts, cabbage, carrots, sweet potatoes), taro, peanut fruit 

and vitamins (informants Vb, Dr., Mr., Wy, Tr, Nk, Mk, Sk, Ga, 

Mew, Ay, Ym, Ls), the stem and the stem barapen taro 

(informants Ak). Pual appropriate expression Biak tribe 

community (informants Yk, Ej).  

 

 

3.3 Public confidence for preparation before delivery (which 

should be eaten: Food / beverage/ herb / other)  

 

 According to pregnant women of Biak tribe, many 

restrictions during pregnancy for the safety of mother and baby 

during labor. The ban was about not wearing a necklace, should 

not be sitting in front of the door, should not be hanging towel in 

the neck (informants Pm, Myy, San, Ice, Mn), when out of the 

house in the clothes pin plug, if it sits there should be no passing 

behind (informant Myy), get up early morning walks so strong 

do not be lazy, do not work hard, the prohibition of drinking ice 

water and not eating spice food much, the prohibition of eating 

octopus, (informants San, Mn), ban drinking hot, ban eating-

spicy foods (informant Ice), the prohibition of bitter papaya 

leaves, (informant An), night curfew (informant Pts). In addition, 

if the first child was a special family all together to solve 

problems that may exist within the family in order to be 

completed so that it can smooth the process of giving birth. 

Water use for praying become a phenomenon for pregnant 

women Biak tribe (informants Mk, He). Preparation before the 

birth, according to public trust (eating / meat / other) disclosed in 

accordance husband / parents / in-laws Biak tribe must resolve 

the problems or issues with the family and the various 

prohibitions or restrictions shall not be Biak tribe mothers, 

dowry-related customs must be completed (informants Ror, Ak, 

Ak, Hr, Ms, Mew, Ay, Pw, Ca), consume boiled vegetables, 

vitamins, taro, spinach (informant Sk) and prayer (informant 

Mr). Meanwhile, according to community leaders / chiefs / 

traditional leaders / religious leaders / midwife / cadre Biak tribe 

for the preparation of a salt water bath before delivery and 

praying to God (informant Or, Sk, Ej).  

 

 

3.4 Special protection to pregnant women (immunization / 

food / drink / potions) 

 

 Protection of pregnant women according to maternal of 

Biak tribe starting from the use of health services to the things 

that are considered traditionally hereditary. Such protection like 

immunization that have been able come from doctors (informants 

Lhy, Sa, Ri, Se, Li, Mk, Fi, Me, Myy), eat vegetables (informants 

Pe, Kr), vitamin drugs (informant Ri), wear feneti and onions red 

(informant Ay), cumin white metal bracelet (informant Mk), do 

not eat greasy foods (informant Ice), should not be sitting in front 

of the door, should not be hanging towel in the neck, should not 

the night, during pregnancy should not kill the cat, a lot of 

praying, must not speak no good, must not grudge (informant 

An). The above is in accordance with the expression of the 

husband / parents / in-laws that protection to pregnant women 

Biak tribe is to utilize health services such as immunization, 

medications / vitamins from the health center for antenatal care 

and IHC (informants Ak, Ror, Dw, Wy) and various restrictions 

that are believed to interfere with the mother and the unborn 

fetus, various restrictions on food (informant Dr, Hr, Ms, Tr, Sk, 

Ga, Ay, Ca). The same thing appropriate public expression of 

Biak tribe that special protection to pregnant women Biak tribe is 

by wearing a pin on clothes and bathing sea water (informant Or, 

Ej).  

 

 

3.5 Traditional Ceremony for safety for both mother and 

fetus. 

 

According mother Numfor Biak tribe that salvation plan 

for pregnant women after childbirth is under in the church in 

order thanksgiving and eating by using a large plate (informants 

Sa, Cr, Se, Myy, Bm). Besides that,  especially for the first child 

(boy) all the family together and pray, welcome first child, had to 

bathe in the plate (informant Li, Tr). Some wear behavior when 

bleeding is to use traditional medicine, such as the distance and 

coconut oil leaves directly attached to the stomach and back and 

then wrapped with cloth (informant Ice).  

Safety of mother and child (traditional ceremony) 

according to the husband / parent / in-law Biak tribe with 

thanksgiving and prayer, various behaviors shown to repel spirits 

which can harm the mother and her baby (informants Vb, Ls, Ak, 

Dw, Wy, Pw) , resolve issues / problems in the family (informant 

Ror), the customary dowry settlement (informants Sk, Ga). 

While the ceremony congratulations to the mother and fetus are 
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traditionally according to tribal communities Biak is the 

customary three days should not be out of the house, 

thanksgiving after seven months of age (informants Yk, Ej).  

 

 

3.6 The behavior of the husband during pregnancy 

(prohibition / restrictions / special rituals)  

 

According to the Biak tribe mother that her happy husband's 

behavior, and support and meet the demands of pregnant women 

(informant Sa, Fi, An, Pts, T, San, Tr (informant Ice, Pts, Bm, 

San, Kr). Husband Treatment helps pregnant women (informant 

Pe, Se, Ad, Myy, An, San) as well as the restrictions of the 

husband where the husband and wife forbids a night out, out of 

the house wearing a pin on clothes, wear loose clothing such as 

nightgowns (informants Lhy, Ay, Me, Ri), prohibition should not 

wear necklaces, sitting in front of the door prohibition, the 

prohibition should not be hanging towel in the neck, should not 

kill animals (informant Pm), reprimands from the husband when 

a lot of sleep, eat a ban stingray (informants Mk), the prohibition 

of eating RW (informant Mn). Behavior father (husband / parent 

/ in-law) during pregnancy (prohibition / restrictions / special 

rituals) according to the husband / parent / in-law by giving 

attention to the mother tribe of Biak and various behaviors kill 

animals and prohibition of behavior (informant Vb, Ak, Ror, Hr , 

Ms, Dw, Tr, Sk, Ga, Mew), a variety of dietary restrictions 

(informant Wy). Appropriate expression of Biak ethnic 

communities that the husband's behavior during pregnancy is 

prohibiting pregnant women with various prohibitions and 

restrictions that may interfere with the health and safety of 

mother and child (informants Yk, Or, Ej)  

 

3.7 The desire for the gender of her child to be born 

 

Mother of Biak tribe addressing child will be born 

diverse, multiple birth mother wanted a boy (informants Pm, Sa, 

Se, Mk, Fi, Ad, Myy, An) in accordance with the wishes of the 

husband / parents / mother-in-law against pregnancy Biak tribe 

expecting the birth of a boy (informants Ak, Wy, TR, SK, GA, 

MS, YM, CA, LS) and wanted a daughter (informant Lhy, Fe, 

Ri, Ay, Tr, Me, Ice, Mn, Bm) according to the expression of the 

husband / parent / daughter-in-law who wants (Mk informant, 

Mew, Ay, Pw) and are not concerned about the gender of the 

child was born (informants Kr, Pts, San, He) which is also in line 

with the phrase husband / in-laws that do not have to boys / men 

or women received (informants Vb, Dr, Ror, Hr, Dw) and in 

accordance with the expression of the people that men and 

women the same (informants Sk, or, Ds, Ej). The following 

interview excerpt is in accordance with the above study where 

the birth mother wanted Biak tribe boys. "This pregnancy is 

wanted boys but thank God it can be boys. If the special Biak is 

boys because land inheritance was indeed aspire male name, it is 

also necessary for the clan boys so family is preferred boys but 

now where the Lord had given thanks provide it, if from 

husbands everywhere are important healthy         "(informant 

Mk)  

 

3.8 Penalties are given to the mother when the child is born 

gender does not match the expectations of the family / 

community / cultural  

 

According to the mother of the Biak tribe sanction given 

to the mother when the child is born gender does not match the 

expectations of the family / society / local culture that even 

though the birth of a child as a thing to be thankful for (informant 

Lhy, Sa, Pe, Ri, Kr, Ay, Se , Pm, Tr, Mk, Me, Ad, Myy, Ice, An, 

Pts, Mn, Bm, San, Vb, Hr, Ms, Dw, Mr., Wy, Tr.Nk, Mk, Sk, 

Ay, Pw, Ym , Ls).), but there is a series of customs to be 

resolved, namely the existence of customary bring cloth and pay 

dowry (informant Li) and according to the husband / parents / in-

laws that sanction given to the mother when it is not in 

accordance with the wishes of the family / tribal culture Biak 

found that should give birth again to give birth to a boy who is 

affected by the amount of dowry or marry another woman or 

cheating (informants Ak, Ror, Ga, Ca). This is consistent with 

the public expression of Biak tribe that demands for continuous 

to give a born to obtain boys as the successor of the clan and is 

influenced by the amount of dowry paid (informant Yk, Or, Ds, 

Ej). 

 

3.9 Understanding Delivery and Mother Delivery Service of 

Biak tribe  

 

a. Knowledge of symptoms, maternal delivery of Biak tribe.  

 
Knowledge of the symptoms of commencement of 

delivery according to maternal Biak tribe was the emergence of 

pain from the age of 8 months to 9 months of pregnancy with no 

signs of contraction, there are patches of blood, abdominal sense 

mules, marks the birth canal with a mixture of blood and water 

from the known midwife and parents (informants Ms, Ei, Pr, Iy). 

In accordance with the knowledge of the husband / parent / in-

law) as well as knowledge about childbirth is through the 

symptoms of pain, blood out interfering lenders (informants Ms, 

Ej, Ar, Msm).  
 

b. Where do labor of delivery maternal  

 
Biak tribe mothers deliver at the hospital because it's 

close and good (informant Ms, Ei, Iy) in accordance with the 

expression of the husband / parents / in-laws that the mother tribe 

of Biak tribe do deliveries are in hospitals because of its 

proximity, service and good hygiene (informant Ms, Imm), but 

there is a birth at home with the help of a nurse (informant Iy) in 

accordance with the expression of the husband / parents / in-laws 

that chose home birth because of lack labor costs (informants Ir, 

Msm)  
 

c. The distance from home to the place of delivery according to 

maternal Biak tribe  

 
According to the mother of Biak tribe  that distance 

from home to the place of delivery "close can be reached by 

public transportation (informants Ms, Ei, Pr, Ed, Iy) in 

accordance with the expression of the husband / parents / in-laws 

that the distance from home to the place of delivery is close and 
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accessible (informants Ms, Imm, Imm, Msm) and in accordance 

with public expression (informant YK, DS, EJ).  
 
d. Service time at the health center  

 
Service time at the health center according to Biak tribe 

mother is nice, runs well (informants Ms, Ei, Pr, Ed) in 

accordance with the expression of the husband / parents / in-laws 

(informants Ms, Imm, Ir, Msm) and in accordance with the 

expression of the public that service in good health center 

(informants Sk, Ej) but ministry officials are still angry 

(informants Ei, Iy).  
 

e. Midwife services and infrastructures facilities available  

 

Midwife services and infrastructures facilities available 

according to mother Biak tribe is good and satisfactory service, 

sterile instruments, dealt doctor (informant Ms, Ei, Ed, Iy) in 

accordance with the expression of husband / parents / in-laws 

Biak tribe that building and appliance -good electric (informant 

Ms, Imm, Ir)  

 

 

3.10 Cutting the umbilical cord (Special rituals)  

 
Cutting the umbilical cord (Special rituals) according to 

the Biak tribe that when a mother gave birth in the hospital 

attendant / midwife were cut by using modern tools (informants 

Ms, Ei, Ed, Iy) in accordance with the public expression 

(informants Ms, Imm, Ir), but in Numfor sometimes use bambo, 

sharp continue to cook in the usual sterile water and soak 

(informant Pr) in accordance with the public expression of Biak 

tribe that for the birth at home is still cut with a sharp cut bamboo 

and soaked in hot water (informants Yk, Ej).  
 

IV. Research Implications 

 

Culture is something that is strong and stable, but the 

culture is never static. Cultural groups face the continuous 

challenge of strong influences, such as environmental upheaval, 

plague, war, migration, flooding, and the growth of new 

technology. As a result, cultural change and evolve over time 

(Luckmann, 1999). Change in a positive direction will continue 

to occur from time to time and this change is very helpful for the 

improvement of women's reproductive health. All cultures have 

beliefs about illness and health are derived from their point of 

view is passed on from generation to generation, which is based 

on the view held by a group (Samovar, Porter, & McDaniel, 

2010). However, despite the strong and stable culture, culture is 

never static. Cultural groups face the challenge of continuous 

strong influence. As a result, cultural change and evolve over 

time (Luckmann, 1999). Changes in the culture have 

consequences on the changes that have implications for 

theoretical and practical implications. But while some aspects of 

culture change, the structure of a strong culture reject major 

changes (Samovar et al., 2010). Culture does not seem to change 

at a certain level and the only change from the surface (Beamer 

& Varner, 2001).  

           Influence on women's reproductive health findings that 

maternal mortality as influenced by particular ethnic culture as a 

social explanation (Munro et al., 2004) as well as health care, 

where there are various prohibitions and restrictions should not 

eat or do not eat oily fish. It is clear that the culture of 

reproductive health closely and loosely influenced by culture.  

 

 

V. CONCLUSION 

 

it was found a loose Biak tribal culture to the utilization of health 

services for the health of the pregnancy, post-partum maternal 

health and maternal health of Biak tribe and found tight culture 

Biak tribe against various behavioral prohibitions, restrictions 

and habitual pregnant women, maternity and post partum 

mothers Biak tribe that affect health pregnancy, maternal health 

and childbirth health.  

Proposition who concluded that the loose tribal culture Biak 

indicate acculturation Biak tribe in Papua New women's 

reproductive health and strict culture Biak tribe showed a tribal 

culture products Biak in Papua female reproductive health, In 

detail, the propositions are:  

 
a. Papuan women's reproductive health in the utilization of health 

services have undergone acculturation to the culture Biak 

tribe. (Mother of Biak tribe have good health care facilities 

utilizing sub, health centers and hospitals and health workers 

have utilized both midwives, nurses, doctors and medical 

specialists).  
 
b. Papuan women's reproductive health in a number of 

behavioral prohibitions, restrictions and customs of tribal 

culture is a product of Biak. (ASI preparation, reception first 

male child, thanksgiving, the birth of a boy, cutting the 

umbilical cord, cord care, belief in supernatural spirits 

disorders / demons, dowry, and sanctions). At a more 

general level can be proposed conclusions: Women's 

reproductive health is based on the tribal culture originated 

and reproductive health of women can experience 

acculturation in the utilization of health services. 
  

c. Each culture can provide distinctive characteristics in women's 

reproductive health. Point (1) the general conclusions above 

conclusion explains the fact that the paternalistic culture as 

part of tribal culture Biak to obtain male offspring as the 

successor to the clan affects reproductive health in women of 

Papua. Point (2) the general conclusion that the above 

describes acculturation or culture may experience changes in 

health care utilization of the traditional pattern which only 

utilizes local shaman or other products. Point (3) the general 

conclusions above explains that a number of good behavior 

prohibitions, restrictions and habits in women's reproductive 

health-related beliefs and the beliefs of the tribe. 
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    Abstract- Data mining is the process of extracting interesting, 

useful and previously unknown information or patterns from 

large information repositories such as: relational database, data 

warehouses, XML repository, etc. There are various types of data 

mining techniques such as association rules, classifications and 

clustering. Association rule mining is one of the most important 

and well researched techniques of data mining. Among sets of 

items in the transaction databases or other data repositories, it 

seeks interesting correlations, frequent patterns, associations or 

casual structures. Association Rule Mining is a very potential 

technique which has the aim to find interesting and useful 

patterns from the transactional database. It is mainly used in 

market basket analysis that help to identify  patterns of  all those 

items that are purchased together. To denote association with 

itemsets and their quantities, the Quantitative association mining 

is used. In this, we partition each item into equi-spaced bins with 

each bin representing a quantity range. It assumes each bin as a 

separate bin as we proceed with mining and we also take care to 

reduce redundancies and rules between different bins of the same 

item. Here, we make use of Association Rule Mining Technique 

to create a platform which helps in grouping similar objects 

together in a transaction process. 

 

     Index Terms- Data mining, Association Rule Mining, Market 

basket analysis, frequent itemset, Apriori Algorithm 

I. INTRODUCTION 

Association Mining is a technique that finds its usage in the 

market basket analysis.[1] This technique, as can be said in 

general terms, is used in order to bring together items of the same 

type. Market basket analysis has also been used to identify the 

purchase patterns of the Alpha Consumer (people that play a key 

role in connecting with the concept that lie with  a product, then 

accept that product, and finally validate it for the rest of society). 

The data collected  and analyzed by  this type of user has given 

opportunities to the companies to predict future buying trends 

and anticipate supply demands. 

Data mining plays a role of highly effective tool in the catalog 

marketing industry.  The various tools available in Data mining 

facilitate in identifying patterns among customers and help to 

identify the most liable customers to respond [2]. This mining 

technique is an emerging and promising and has been extensively 

studied [1][3]. Association rules show attributes value conditions 

that occur frequently together in a given dataset[4].  

The market-basket problem assumes we have some large number 

of items, e.g., “bread," “butter".  Customers select and then fill 

their market baskets with subset of the items, and we obtain the 

idea of the people about their buying of items together.  This 

information is used by the  marketers to mark the items, and 

control the way of navigating the store by a typical customer. For 

Association Rule Mining the terminology goes as follows: Let I 

= {i1,i2,….in} be a set of items and T be a set of transactions. 

Each transaction Ti (i = 0,1,…,m) is a set of items such that Ti ⊆ 

I. An itemset X is a set of items {i1, i2, …,ke}(1≤ k ≤ n) such 

that X ⊆ I. An itemset containing k number of items is called k 

itemset. An association rule is an implication of the form, A=> 

B, where A ⊂ I, B ⊂ I and A ∩ B φ. The rule A => B holds in T 

with support if S% of the transactions in T contain A and B. 

Similarity rule A=>B holds in T with confidence c if C% of 

transactions in T support A also support B. For given transaction 

T, the purpose of association rule mining is to determine all 

association rules that have supported and confidence greater than 

the user-specified minimum support min_sup and minimum 

confidence min_conf. Quantitative association rule mining refers 

to association rule forming between frequent items. 

Association analysis can be used to improve decision making in a 

wide variety of applications such as:  

telecommunication networks, market and risk management, 

inventory control, medical analysis, bio-science, survey of data, 

logistic failure, deception detection in web, customer resource 

management etc. 

 

II. LITERATURE REVIEW 

In data mining, association rule learning is a popular and well 

researched method to discover interesting relations between 

variables in huge databases. Association rules were introduced 

for discovering regularities between products in large-scale 

transaction data recorded by point-of-sale (POS) systems in 

supermarkets. It is based on the concept of strong rules. Market 

basket analysis rules are employed today in many application 

areas including Web usage mining, intrusion detection, regular 

production and biosciences. Association rule learning typically 

does not consider the order of items either within a transaction or 

across the transactions. In this way it is opposite to sequence 

mining [4]. Following the original definition the problem of 

association rule mining is defined as: 

 Let I={ i1,i2,…., in}  be a set of N binary attributes called items. 

Let D ={ t1,t2,…, tm }  be a set of transactions called the database. 

Each transaction done in D contains a distinctive transaction ID 

and includes a subset of the items in I. Rule for association 
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mining can be defined as an inference of the form X  Y where 

X,Y I  and X Y=  . The sets of items (for 

short itemsets) X and Y are called antecedent (left-hand-side or 

LHS) and consequences (right-hand-side or RHS) of the rule 

respectively. 

 

 
Fig 1: Time for frequent itemset generation vs 

support 

 

The graph above shows how by using Apriori algorithm time 

required for frequent itemset generation requires the minimum 

time. Association rule generation is usually divided into two 

different steps[5]: 

1. Minimum support is applied to find all frequent itemset 

in a database. 

2. These frequent item sets and the minimum confidence 

constraint are used to form rules. 

As it is found that the second step is straightforward, so more 

attention is required for the first step. It is difficult to find all 

frequent item sets in a database since it involves searching all 

possible item combinations. The set of possible item 

combination is the power set over I and has size 2
n
-1 excluding 

the empty set. In [6] uses an association rule miner to generate 

high-confidence classification rules (confidence >90%) The uses 

an association rule miner to form rules that can describe 

individual classes. In [7], the rule discovery programs have been 

categorized into those that find quantitative rules and those that 

find qualitative laws. 

As we know that the size of the power set grows exponentially in 

the number of item N in I, so an efficient search is possible using 

the downward-closure property of support (also called anti-

monotonicity). It assure that for a recurrent itemset, all its 

subsets are also recurrent and thus for an occasional itemset, all 

its supersets must also be occasional.  Efficient algorithms (e.g., 

Apriori and Eclat) can find all frequent itemsets by exploiting 

this property. The main costs of apriori's approach have two 

points:  i)  the cost of  the candidate generation and  ii)  the cost 

involved in  re-scanning of the database.  In the stage of 

candidate generation, each frequent items at K-1 have to check 

each other to generate candidate itemset at K. In this step, it  

requires O(N
2
) where N is the number of frequent items at K-1. 

With the help of hashing technique the cost of generating 

candidate can be reduced. We can also reduce the cost of re-

scanning database, especially x-TB dataset,  by using bitmap-

based[6] technique. In the following source code, we liberate 

apriori based approach:  

 

 
 

Fig 2: Frequent itemsets[8] 

 

Apriori Algorithm 

The first pass of the algorithm simply counts item occurrence to 

determine the large 1- itemsets. A subsequent pass k,consist of 

two phases , first the large itemset Lk-1 found in the  (k-1) the 

pass are used to generate the candidate itemsets Ck  using the 

apriori  function , the database is scanned and the support of 

candidates in Ck is counted. 

 

  

Algorithm is described below 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 

3: 

Apriori algorithm steps 

 

  

III. PROBLEM FORMULATION 
   The data of  Market basket can be represented in a binary 

format in which each row correspond to an item.  If the item is 

present in a transaction and possess value one, then it can be 

treated as a binary variable otherwise zero. The presence of an 

item in a transaction is often considered more important than its 

absence thus, an item is treated as an asymmetric binary variable. 

This representation is perhaps a very simplistic view of real 

market basket data because it ignores certain important aspects of 

Apriori(T,c) 

1. L1 { large 1 – itemsets}; 

2. For ( K=2; Lk-1 ;K++) do begin 

3. Ck= apriori gen(Lk-1); // New 
Candidates 

4. Forall transaction t  D do begin 

5. Ct = subset( Ck, t); // Candidate 
contained in t 

6. Forall candidates  c Ct do 

7. c.count++; 
8. end 
9. Lk ={ c  Ck | c.count  minsup} 

10. End 
11. Answer = Uk Lk ; 
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the data such as the quantity of items sold or the price paid to 

purchase them. 

 

Itemset And Support Count  

 

We know that Association rule mining is implemented by 

organizations to find out association rules  among dataset that 

satisfy the predefined minimum support and confidence. The 

problem is usually. To make the analysis efficiently, the problem 

which is to be solved is make to decompose into two 

subproblems. The first one is to find those itemsets whose 

occurrences exceed a predefined threshold in the database; those 

itemsets are called frequent or large itemsets. The second 

problem is to generate association rules from those large itemsets 

with the constraints of minimal confidence. 

Let I={i1,i2,i3,. . .,id} be the set of all items in a market basket data 

and T= {t1, t2, . . . , tN} be the set of all transactions. The 

transaction ti which contains a subset of items are selected from 

association analysis. If an itemset contains k items, it is called a 

k-itemset. For instance, {bread,butter,milk} is an example of 3-

itemset. The null (or empty ) set is an itemset that does not 

contain any items. Mathematically, the support count, ∑(X), for 

an itemset X can be stated as follows:  ∑(X) |{ti |X ti, ti ,  

where the symbol |.| denotes number of elements in the set. 

Association rules are created as: i) by analyzing data for frequent 

if/then patterns and ii) using the 

criteria support and confidence to identify the most important 

relationships. In data mining, association rules are useful for 

analyzing and predicting customer behavior. The best-known 

constraints are minimum thresholds on support and confidence. It 

can be depicted as following: 

 

. 

 
 

Fig 4:  Frequent item set representation[7] 

 

Association Rules find all sets of items (itemsets) that 

have support greater than the minimum support. It  then use the 

large itemsets to create the desired rules  having the 

 confidence bigger than the minimum confidence. If X and Y 

were independent then the the lift of a rule is the ratio of the 

observed support to that expected.      

                                             

     

 
 

Fig 5:  Levels in Association rule[9] 

  Support: It is an indication of how frequently the items 

appear in the database. [10][13] 

 Confidence : It determines the number of times the 

if/then statements have been found to be true. 

 It deduce an estimate of the probability P (Y/X) , the 

probability of finding the RHS of the rule in transactions 

under the condition that these transactions also contain the 

LHS.[7] 

 The lift of a rule is defined as lift ( 

X   or the ratio of the observed 

support to that expected if X and Y were  independent. The 

rule  {milk,bread}  has a lift of  . 

 The conviction of a rule is defined as 

Conv(X  .The 

rule{milk,bread}   has a conviction of  =1.2 , 

and can be interpreted as the ratio of the expected frequency 

that X occurs without Y (i.e., the frequency that the rule 

makes an inaccurate prediction) if X and Y were 

independent divided by the observed frequency of incorrect 

predictions. In the above example, the conviction value of 

1.2 shows that the rule {milk,bread}    would be 

incorrect 20% more often (1.2 times as often) if the 

association between X and Y was purely random chance. 

 

 
 

Fig 6:  Processing of Association rule 
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Table 1:  representing X Y dependency 

 

 

 
 

 

An initial step towards improving the performance of association 

rule mining algorithms is to decouple the support and confidence 

requirements. From the rule X Y depends only on the support 

of its corresponding items, X  Y. For example, the following 

rules have identical support because they involve items from the 

same itemset, {Bread, Butter, Milk}[14][15]: 

 

{Bread,Butter} {Milk}, 

{Bread, Milk} {Butter}, 

{Butter,Milk} {Bread},                                             

{Bread} {Butter, Milk}, 

{Milk} {Bread,Butter},                                            

{Butter} {Bread, Milk} 

 

If the itemset is infrequent, then all six candidates rules can be 

pruned immediately without our having to compute their 

confidence values. Therefore, a common strategy adopted by 

many association rule mining algorithms is to decompose the 

problem into following major subtasks[11] 

• Frequent Itemset Generation, whose objective is to find all the 

itemsets that satisfy the minsup threshold. These itemsets are 

called frequent itemsets. Let F be the set of all frequent itemsets 

(w.r.t. some minfreq) in data D 

• Frequent itemset X  F is maximal if it does not have any 

frequent supersets 

– That is, for all Y  X, Y  F 

• Frequent itemset X F is closed if it has no superset with the 

same frequency 

– That is, for all Y X, supp(Y, D) < supp(X, 

D) 

• It can’t be that supp(Y, D) > supp(X, D) [16]. 

 

IV. PROPOSED METHODOLOGY 

Simply put our aim is to create Client Server interface similar to 

the one use in online Transaction System, For this we first use 

 Integrated Development Environment for framing the 

presentation logic which in turn helps in establishing user 

interface as well as helps in forming designs for the project.[12] 

The most important is the database, which is the collection of all 

the product present and their details which tell about their 

availability, their cost, company, discount ( if offered), product 

ID, customer requirement. This database is created using 

MYSQL server. The various tables included in the project are: 

 
This code is written using Java Server Pages (JSP). Various 

dynamic pages are created using JSP which are useful in the 

process of searching, carried out when a request is sent by the 

user to the server. 

The code written in JSP cannot run directly on the server so 

JAVASCRIPT is used which helps to convert JSP code into 

server side code making it suitable enough to run easily on the 

server. Thus in the backend TOMCAT server is used for the 

same. 

After the complete code is framed and is ready to run it is to be 

tested in order to carry out validation. 

 

3.2 Modules 

1.Admin 

2.Customer 

3.Company 

4.Suggestions 

5.Feedback 

 

 
 

Fig 7: Describing structure of a System 

 

This class diagram illustrate the structure of a system by 

presenting : the system's classes, their attributes, operations (or 

methods), and the relationships among the classes. The various 

classes shown here are: 

 Customer 

 Items 

 Simulator 

 Staff 

 User 
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Each of the given class possess  their  relevant attribute which 

describe how a particular class is used in an entire process.  In 

the Security Mechanism there  are two levels of security. The 

first level of security is provided by the FRONT END and the 

second  level of security  is provided by the database which is 

being used. 

 

 

V. EXPERIMENTAL  RESULTS 
 So here we are using Association mining Rule Technique which 

help us to provide frequent item set and help us to solve market 

basket problem. According to association mining Rule Technique 

,it provide various suggestions to the user related to  the product 

which he want to purchase. It is possible to retrieve the idea of 

the customer’s purchasing behavior by analyzing the number of 

items purchased versus number of days. This can be shown by 

the following graph: 

 

: 

Fig 8:  Number of items  purchased vs number of days 

 

    Graphs to show requirement change: 

Each product has its own requirement time. With time 

requirement of each product changes for the user. Thus to meet 

the changing requirement of the customer we use frequent item 

count and support count which show when a product is needed 

and when it is not. When an item is presented by 1, then  the 

product is required and when  0, it  means the item is not 

required at that time. This change is shown using the following 

graphs. 

 

 
Fig 9 : Initial requirement of each product 

 

Change in requirement of customer needs to be studied in detail. 

For example, milk might have requirement in one week and in 

the very next week the requirement of milk might change. This 

change is shown by the following graph: 

 

 
Fig 10: Change in requirement of each product 

VI. CONCLUSION 

There are several evidence of the success of this mission and 

there are millions of items listed each day in thousands of diverse 

categories. Any user   may find it listed in the appropriate 

category, in any configuration from very old and outdated to the 

most recent greatest machine available.   

Association rule mining has been applied to e-learning systems 

for traditionally association analysis, e.g., the following tasks: 

automatically guiding the learner’s activities and intelligently 

generate and recommend learning material  identifying attributes 

characterizing patterns of performance disparity between various 

groups of students . 

In the association rule mining area, most of the research efforts 

went in the first consign to improve the algorithmic performance. 

In the second place, efforts were made to reduce the output set by 

allowing the opportunity to express constraints on the desired 

results. Over the past decade a variety of algorithms that address 

these issues were developed such as: through the refinement of 

search strategies, pruning techniques and data structures. While 

most algorithms focus on the explicit discovery of all rules that 

satisfy minimal support and confidence constraints for a given 

dataset. 

 

VII. FUTURE SCOPE 
In this paper we are using Association Rule Mining technique for 

generating suggestions for customer’s ease.  This technique is 

widely used for market analysis. When customers are aware of 

the different products present as an option for them they will buy 

more. This will increase our market graph and it will help to 

increase economy of any organization. Future Scope of 

Association Mining Rule can be e-learning . So by applying this 

technique we can provide various opportunities to freshers so 

that they can groom their skills and get better job options for 

their future. At present every organization is using web 

technology for their proper functioning, so this web based paper 

will play an important role from business point of view. 

Furthermore if this technique would be used, it can be 

prospective in job searching and any job seeker can register 

his/her self on the site to carry out their recruitment process 

turning this technique useful for Job Search. This rule when 

combined with the effective tools and techniques of web based 

technology, will become a great assistance in finding out the job 

opputunities. 
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Abstract- Rail inspection is an important task in railway 

maintenance. The speed and loads of trains have been increasing 

greatly in recent years, and these factors inevitably raise the risk 

of producing rail defects. Mainly the discrete surface defects 

impact the riding quality and safety of a railway system. 

However, it is a challenge to inspect such defects in a vision 

system because of illumination inequality and the variation of 

reflection property of rail surfaces. This project presents a   real-

time VIS for discrete surface defects of rail heads. VIS comprises 

the Image Acquisition Subsystem (IAS) and the image analysis 

subsystem. IAS acquires gray rail images for the surface of a rail 

head, and the latter processes rail images and detects possible 

defects. This paper propose the Local Normalization(LN) method 

to enhance the distinction between defects and background in a 

rail image, considering illumination inequality and the variation 

of reflection property of rail surfaces.  VIS first acquires a rail 

image by the image acquisition system, and then, it cuts the sub 

image of rail. Track by the track extraction algorithm. Then, VIS 

enhances the contrast of the rail image .At last, VIS detects 

defects using the defect localization based on projection profile 

(DLBP), which identifies possible defects using the projection 

profile of the mean intensity over each longitudinal (or 

transversal) line. This is robust to noise and very fast. The 

proposed LN method and DLBP algorithm are better than the 

related well-established approaches. The distance of the crack 

can also be found based on certain assumption. 

 

Index Terms- Discrete surface defects, local normalization(LN), 

projection profile, visual inspection. 

 

I. INTRODUCTION 

AIL inspection is an important task in railway maintenance. 

The speedand loads of trains have been increasing greatly in 

recent years, and thesefactors inevitably raise the risk of 

producing rail defects. For the safe operation of railway systems, 

the quality of rails must be closely and frequentlymonitored.The 

detection of cracks in rails is a challenging problem, and much 

research effort has been spent in the development of reliable, 

repeatable crackdetection methods for use on in-service rails. 

While crack detection in therail head and shear web is reliably 

achieved using ultrasonic and eddy current methods, neither 

technique is particularly effective for the detection ofcracks in 

the rail foot. The results of these studies confirm the ability ofthe 

proposed method to locate and quantify surface-connected 

notches andcracks. 

        Rail defect detection has highly concerned railway 

operators, and relatedtechniques have been improved greatly in 

last decades. Traditionally, raildefects were inspected manually 

by a trained person who views rails visually. Human inspection, 

however, is slow, subjective, and dangerous. Thelimitation of 

human inspection led to many advanced nondestructive 

testing(NDT) techniques, which acquire the condition of a rail by 

certain sensors(such as visual and ultrasonic sensors) and then 

detect defects with sophisticated software. 

        Nowadays, available NDT techniques for rail inspection 

include the useof visual cameras, ultrasonics, eddy current, etc. 

Recent surveys of NDT ofrails can be found. Ultrasonic 

inspection has the best performance for detecting internal cracks. 

However, its inspection speed is slow (no more than75 km/h); 

furthermore, it cannot detect surface defects. Several 

improvedultrasonic techniques were proposed to increase the 

inspection speed, suchas electromagnetic acoustic transducers, 

lasers, and air-coupled ultrasonic,but they did not achieve enough 

progress to detect surface defects.Eddy current testing identifies 

defects using magnetic field generated byeddy currents. It has 

relatively high inspection speed and is able to detectsurface 

defects, so it is widely combined with ultrasonics for rail 

inspection.However, the sensor of eddy current is so sensitive to 

the lift-off variationthat the probe should be positioned at a 

constant distance (no more than 2mm) from the surface of the 

rail head. As a result, the operation of eddycurrent testing is 

complex and sensitive; furthermore, the reported highestspeed of 

this testing is also no more than 100 km/h. 

        Visual inspection has been developed in recent years with 

the great progressof computer vision techniques. In a visual 

inspection system (VIS), a high speed digital camera, which is 

installed under a test train, is used to captureimages of a rail track 

as the train moves over the track, and then, the obtainedimages 

are analyzed automatically using a customized image processing 

software. Typical applications include bolt detection, corrugation 

inspection,and crack detection. Visual inspection has the 

advantages of high speed, lowcost, and appealing performance 

and is regarded as the most attractive technique for surface defect 

detection. This paper focuses on the core techniquesof VIS and 

presents a real-time VIS for discrete surface defects of railheads.  

The rest of this paper is organized as follows. Section II 

describes the challenges to face. Section III describes the 

overview of VIS. Section IV introduces the LN method, and 

Section V presents the DLBP algorithm. Finally, Section VI 

provides the conclusions and suggests the possible future 

investigations. Section VII gives the References. 

 

II. CHALLENGE OF DETECTING DISCRETE 

SURFACE DEFECTS 

        Rail surface defects are roughly divided into two categories: 

corrugationsand discrete defects. Corrugations are rail head 

defects that appear on thesurface of a rail head in a repeatable or 

periodic manner. Discrete defectsappear on the surface of a rail 

R 
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head in a random or arbitrary manner, i.e.,without any 

characteristics of repeatability. Discrete defects are difficult tobe 

detected for a VIS because of the following factors. 

 

1) Limited features available for recognition. 

        Discrete defects do not share common texture or shape 

features, unlikethe corrugations that have periodic texture 

features. The most reliablefeature to distinguish discrete defects 

from background is local gray-level information.The limitation 

of visual features makes inspection systems exclude most object 

recognition methodologies that are based on sophisticated texture 

andshape features. 

 

2) Illumination inequality. 

        Rail images are captured by a camera installed under a 

moving test trainin an open circumstance. The setup of the image 

acquisition system used inthis work is shown in fig. The 

illumination in an image is ready to be changed because ofnatural 

light and the shake of the train. 

 

3) Variation of reflection property of rail surfaces. 

        The surface of a rail head does not always share the same 

reflection property. For example, the center region is often 

smooth and reflects more lightby specular reflection, whereas 

some areas of periphery may be covered withrust and reflects 

less light by diffuse reflection. Of course, defects are coarseand 

reflect less light by diffuse reflection. 

 

4) Requirement of high detection speed. 

        Inspection systems are expected to be in real time in high-

speed railwaysystems, so a preferable inspection system should 

have a low computationalcomplexity. 

 

        In ideal conditions, the gray level of defects is lower than 

that of back ground (defect-free areas); however, this order is 

often broken by illuminationinequality and the variation of 

reflection property of rail surfaces. This disorder of gray level 

between defects and background brings out challenges forVISs. 

 

III. OVERVIEW OF WORK 

        This paper presents a real-time VIS for discrete surface 

defects of rail heads.VIS comprises the image acquisition 

subsystem (IAS) and the image analysis subsystem. IAS acquires 

gray rail images for the surface of a rail head and the latter 

processes rail images and detects possible defects. In this paper, i 

focus on two key techniques of VIS: contrast enhancement and 

defectlocalization.I propose the local normalization (LN) method 

to enhance the distinction between defects and background in a 

rail image, considering illumination inequality and the variation 

of reflection property of rail surfaces. 

        In addition, i put forward the defect localization based on 

projection profile (DLBP) algorithm, which identifies possible 

defects using the projection profile of the mean intensity over 

each longitudinal (or transversal) line. Inaddition to this the 

distance to the crack is also identified. 

 

 
Figure 1: Diagram of image acquisition system 

 

VIS has the following advantages: 

        1) LN is nonlinear and illumination independent. Therefore, 

it is ableto eliminate the illumination inequality of rail images. In 

addition, it cangreatly reduce the variation in the background of a 

rail image. 

        2) DLBP is fast and robust to noise, because DLBP relies on 

the localdistribution of intensities, rather than global 

characteristics used in mostthresholding algorithms 

        3) VIS is very fast with a linear computational time 

complexity. Underour experimental setup, VIS is able to be in 

real time with a speed of 216km/h, which is greatly faster than 

that of ultrasonic and eddy current inspection. 

        VIS includes two parts: IAS and image analysis subsystem. 

IAS capturesseries of images of a rail surface, and the latter is 

designed to detect defectsfrom the images generated by IAS. 

 

A. IAS 

        IAS is made up of several commercially available 

components. The basiccomponent is a Dalsa Spyder 2 line-scan 

camera, which has 1024 pixels ofresolution and a maximum line 

rate of 65 000 lines/s. A PC-CamLink framegrabber is utilized to 

capture rail images based on the Cameralink protocol.An 

illumination setup equipped with four LED light sources is 

installed inorder to reduce the effect of natural light. Moreover, 

the line-scan camera istriggered by a wheel encoder to 

synchronize data acquisition. This triggersets the pixel resolution 

along longitudinal direction Y (or motion direction)at 1 mm. The 

resolution along the transversal direction X is also 1 mm. Thesize 

of each generated rail image is 1200×512 (1200 pixels in Y and 

512 pixelsin X). The IAS is installed under a test train as in Fig. I 

have to note thatthe quality of rail images captured by IAS is 

inevitably affected by naturallight and the shake of the train. 

 

B. Framework of Image Analysis Subsystem 

        After a rail image is generated by the IAS, it is processed by 

the imageanalysis subsystem, which aims to efficiently detect 

possible defects in theimage. This subsystem includes three main 

modules: rail track extraction,contrast enhancement, and defect 

localization. Fig shows the diagram of thesubsystem. 

        1)Rail track extraction. A rail image obtained by the IAS 

includes extra fields besides the rail track, as shown in 

Fig.Therefore, the region ofthe rail track should be first extracted 

in order to reduce the area to beinspected in the subsequent 
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procedures. I put forward the algorithm calledtrack extraction 

based on projection profile (TEBP). TEBP is supported bythe 

observations:1) Rail tracks have fixed width 

        2) Rail tracks have higher average intensity in each 

longitudinal line compared with extra fields. 

        TEBP algorithm first computes the projection profile of 

mean intensityover each longitudinal line in a rail image and then 

searches the fixed-lengthinterval that has the maximum 

accumulative value of the profile. The interval with the 

maximum value finally determines the position of a rail 

track.The TEBP algorithm is described in algorithm. 

 

Algorithm  

1: procedureTEBP(srcImg, railWidth) 

2: rows ← size(srcImg, 1) _ Longitudinal direction 

3: cols ← size(srcImg, 2) _ Transversal direction 

4: H(1) ← mean of srcImg(・, 1) 

5: fori ← 2, colsdo 

6: H(i) ← mean of srcImg(・, i) 

7: H(i) ← H(i) + H(i − 1) _ Cumulative value 

8: end for 

9: maxCum←−1 

10: pBegin ← 0 

11: fori ← 1, cols − railWidth + 1do 

12: curCum ← H(i + railWidth − 1) − H(i) 

13: ifcurCum > maxCumthen 

14: maxCum ← curCum 

15: pBegin ← i 

16: end if 

17: end for 

18: returnpBegin 

19: end procedure 

 

        2)Contrast enhancement: Defects are easy to be hidden or 

confused inrail images because of illumination inequality and the 

variation of reflectionproperty of rail surfaces, so contrast 

enhancement is a necessary procedureto highlight defects from 

their background. I propose the LN method to enhance the 

distinction between defects and their background. In this 

method,a rail image is divided into several nonoverlapped 

windows, and eachpixel in a window is normalized by the mean 

and standard deviation of thewindow. The normalized image is 

further enhanced by a defect-proportion limited filter. 

The LN method has two notable advantages: 

        1) Normalized images are illumination independent 

        2)It obtains a homogeneous background and highlights 

defects. 

        3) Defect localization: A normalized image comprises three 

types of pixels:defects, background, and noise.Defects are 

spatially clustered with low intensity, background is spatially 

uniform with high intensity, and noise is randomly distributed for 

both spaceand intensity. Taking the spatial distribution and 

intensity property intoaccount, i put forward the DLBP 

algorithm. In this method, the longitudinal suspect positions (or 

intervals) of defects are first located by analyzingthe projection 

profile of the mean intensity of each transversal line. 

Eachlongitudinal suspect interval (LSI) determines a subimage. 

Then, transversal suspect positions are obtained based on the 

transversal profile in thesubimage. Finally, each pair of 

longitudinal and transversal intervals formsa suspect rectangle 

(SR), and the rectangle is recognized as defects or background by 

a thresholding rule. DLBP is not only fast but also robust to 

noise. 

 

IV. LOCAL NORMALIZATION 

        The quality of rail images captured by IAS is easy to be 

degraded becauseIAS suffers from the influence of natural light 

and the shake of the test train.Furthermore, the quality is also 

affected by the reflection property of railsurfaces. For example, 

smooth parts reflect more light by specular reflection,whereas 

coarse regions reflect less light by diffusereflection. Based on 

theseconsiderations, i propose the LN to improve the quality of 

rail images. 

        In this section, i first describe the approximate model of 

image formationof IAS and then present the LN method. Finally, 

i propose the defect-proportion-limited filter to further enhance 

normalized images.Contrast enhancement is important for image 

processing, particularly inindustrial applications. There are many 

well-established approaches, suchas global histogram 

equalization (GHE), local histogram equalization, andadaptive 

contrast enhancement.It’s believed that a contrast enhancement 

algorithm for rail images should consider the following facts: 

        1) Large-intensity variation of background in global scope. 

The background, globally considered in a rail image, often has a 

large dynamic intensity range because of the difference in 

illumination and reflection property ofthe rail surface. For 

example, natural light (particularly, the sunlight) maychange the 

local illumination condition; smooth parts of a rail surface 

reflectmore light than coarse parts. The intensity of background 

rangesfrom the highest value to the almost lowest value. 

        2) Small-intensity variation in local regions. In a local 

window, for example, a longitudinal line, the illumination and 

reflection property are ready tobe stable, so the local window 

tends to have small variation. 

        3) Disorder of gray level between defects and background. 

Generallyspeaking, the intensity of defects is less than that of 

background. However,this order can be changed because of 

variations of illumination and reflectionproperty. For example, 

some rustlike pixels in Fig have smaller or equivalentgray values 

compared with the defect pixels.Based on these considerations, i 

propose the LN method inspired by thesimilar techniques for 

face recognition. Supposing a w h window W and arelated pixel 

(x, y), the intensity of the pixel is transformed by 

 
        where E(.) is the mean of F(x',y') in W and Var(.) is the 

correspondingstandard variance. Note that a small constant is 

added to the variance inimplementation in order to avoid 

dividing by zero. The transformed imageL is called local 

normalized image (LNI). LNI has the following properties, 

which will be of benefit to defect detection. 

 

Defect-proportion-limited filter 

        LNIs can be further enhanced if its considered for the 

following two facts.First, the proportion of defects is always 
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small for a railway in service, sincediscrete defects do not have 

large area and occur with a small probability. 

        Second, intensity of defects is less than that of defect-free 

pixels in an LNI,but the intensity range of defect-free pixels is 

relatively large. Therefore,I further enhance an LNI by a defect-

proportion-limited filter.Given the upper bound of defect 

proportion dp, a threshold Tdpis determined by 

 
        where, Num(L(x,y) < T) denotes the number of pixels that 

have smallerintensity than 'T' and Num(L) is the total pixel 

number in 'L'. Note thatthreshold Tdp can be fast estimated based 

on the histogram of L. The threshold Tdp divides the pixels of 

LNI into two groups: CO= L(x,y)<Tdp and CB=L(x,y) >=Tdp. CO 

consists of both defects and background, whereas CB 

onlycomprises background. 

        After the threshold Tdpis obtained, CB is truncated with Tdp 

to reduce the intensity range of background. Consequently, the 

filtered LNI (FLNI) can be derived 

 
        Fig. shows the FLNIs with dp taking 0.4, 0.3, and 0.1, 

respectively. We can observe that FLNIs have better contrast and 

preserve the necessary information of defects. FLNIs are 

normalized to the integer range [0, 255] for the nextprocessing. 

 

V. DEFECT LOCALIZATION (DLBP) 

        There are three types of pixels in an FLNI: background, 

defects, and noise.In the quantitative aspect, pixels of defects and 

noise take lower gray values than those of background; 

furthermore, defects fall in a narrow and lowgray interval, 

whereas noise ranges widely. In the spatial aspect, pixels of 

adefect are spatially clustered together, but noise and background 

are almostuniform. 

 

 
2. Framework of DLBP algorithm 

 

        As a consequence, the mean of gray value on a transversal 

line will besmall if the line crosses a defect. Similarly, the mean 

on a longitudinal line ina local window will also be small if the 

line passes through a defect. Thereby,i put forward the DLBP 

algorithm.Fig shows the framework of DLBP algorithm, which 

includes three mainprocedures: longitudinal position localization, 

transversal position localization, and defect recognition. The first 

procedure analyzes the projection profile of mean intensity of 

each transversal line and locates LSIs. The secondone locates 

transversal suspect interval (TSI) in the local subimage 

determined by an LSI. The final procedure recognizes each SR 

constructed by anLSI and TSI pair. 

 

A. Longitudinal Position Localization 

        Given FL, the mean intensitymy of a transversal line Y = yis 

given by 

 
        where NX denotes the length of FLin the transversal 

direction.Note that the axis of X refers to the transversal direction 

and Yis the longitudinal direction in this work. In order to 

highlightthe positions referring to defects, we define the 

longitudinalprojection profile HY asHy = 255 − my, y∈[1,NY ] 

,where NY denotes the length of FL in the longitudinal directionY         

Fig. 3(b) shows HY of the FLNI in Fig. 3(a). FromFig. 3(b), we 

can observe that the defect is highlighted althoughthe FLNI is 

somewhat noisy.Longitudinal positions of suspect defects are 

located withfour procedures based on HY . 

1) The profile HY is filtered by a high-pass filter, in 

whichthe cutoff value is set as the mean μY of HY . If 

Hyfor y ∈[1,NY ] is less than μY , then Hy is set to zero. 

2)  

 
Fig.3 Processing of longitudinal position localization. (a) 

FLNI. (b) Projectionprofile on longitudinal direction. (c) 

Filtered profile. (d) Smoothed profile.(e) Concatenated 

profile. 

 

        Otherwise, Hy keeps the original value. Fig. 3(c) showsthe 

filtered profile, which comprises many intervals.Narrow intervals 

are mostly caused by noise and aresmoothed by the next 

procedure. 

        2) The filtered profile is smoothed to eliminate narrow 

intervals.Set the minimum length of retained intervals asΔ. If the 

length of an interval is less than Δ, then Hy inthe interval is set to 
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zero. Otherwise, the interval is notchanged. Δ is set as five in this 

study. Fig. 3(d) shows thesmoothed result of Fig. 3(c). 

        3) The smoothed profile is concatenated to reduce the riskof 

oversegmentation. Neighboring intervals with smallgap are 

merged together. The minimum gap between twoneighboring 

intervals is set as three. Fig. 3(e) shows theconcatenated result of 

Fig. 3(d). 

        4) Each continuous interval in the concatenated profile 

isdefined as an LSI. We set LSI = [Dy1,Dy2] where Dy1and Dy2 

denote the low and high coordinates of the LSIin the axis Y , 

respectively. 

 

B. Transversal Position Localization 

        Transversal positions of defects are located with 

similarmethod as LSI, except that the profile here is defined on 

thetransversal direction and computed in a subimage 

determinedby an LSI.First, the subimage crossing the LSI (LSI = 

[Dy1,Dy2])iscropped, and then, the local transversal projection 

profile HXis computed as 

 
        Fig. 4(a) and (b) shows an example of such subimage andits 

HX, respectively. Second, HX is filtered, smoothed, 

andconcatenated sequentially, just as HY . Fig. 4(c) and (d) 

showsthe corresponding results. Finally, each continuous interval 

isdefined as a TSI, and we set TSI = [Dx1,Dx2] where Dx1 

andDx2 denote the low and high coordinates of TSI in the axis X, 

respectively. 

 

 
 

Fig.4. Processing of transversal position localization. (a) 

Local FLNI.(b) Projection profile on transversal direction. 

(c) Filtered profile. (d) Profileafter smoothing and 

concatenation. 

 

C. Defect Recognition 

        An SR will be determined after a matched LSI and TSI 

pairis obtained, denoted as SR = [Dy1 : Dy2,Dx1 : Dx2]. 

SomeSRs, however, are not true defects due to noise. So, each 

SRshould be further checked.An SR is identified as a defect or 

not by two features: areaand regional contrast. In one aspect, the 

area of a defect, accordingto the standard of railway 

maintenance, should be greaterthan a minimum value. Therefore, 

the SR is first judged with anarea threshold Ta. In the other 

aspect, a defect has a notablecontrast to its neighborhood, 

particularly in the longitudinaldirection. We consider the 

extended rectangle ER = [Dy1 −h/2 : Dy2 + h/2,Dx1 : Dx2] 

where h denotes the extendedlength in the longitudinal direction 

and is set as h = Dy2 − Dy1and calculate the regional contrast C 

between SR and ER by 

 

 
 

        where μER and μSR denote the mean gray values of ER 

andSR in the original rail image, respectively. SR is further 

judgedwith a contrast threshold TC.As a whole, an SR is 

identified by the following rule: 

 

 
        where the area threshold Ta is defined according to the 

specificationof railway maintenance and the resolution of 

capturedrail images, and the contrast threshold TC is set as TC = 

0.1 inthis paper. Of course, we can add an upper limitation of 

area toSR if it is needed.Note that there are other sophisticated 

recognition approachesthat can be applied for defect recognition, 

but weadopt the thresholding method here because of two 

factors. Onthe one hand, this method is fast and simple. On the 

other hand,we would like to focus on the contrast enhancement 

and defectlocalization methods in this paper. 

        I have developed the VIS for discrete surface defects of rail 

heads. Morespecially, i put forward the LN method for contrast 

enhancement of rail images. This method is nonlinear and 

illumination independent, so it is ableto overcome the challenges: 

illumination inequality and the variation of reflection property of 

rail surfaces. In addition, i propose the DLBP algorithmto locate 

defects in a normalized image. DLBP is based on local gray-

leveldistribution and robust to noise. I thoroughly analyze the 

parameters of VISand compare the LN method and DLBP 

algorithm with the related classicmethodologies. 

        In addition to this i prefer to find out the distance from the 

initial positionto the crack inspected frame.In this process the 

crack from each of the trackanalyzed and important information 

like the distance of the track from theinitial point and the crack 

area the centroid of the crack etc are found out.Itis based on the 

assumption that the train has a uniform speed.The assumedspeed 

of train is 20km/hr. The mean detection time for a rail image is 

nomore than 20 ms. An image covers 1.2 m of a rail under the 

setup of the IAS.Accordingly,we can derive that the average 

detection speed of VIS is about216 km/h, which is far higher 

than that of ultrasonic inspection (up to 75km/h) and eddy 

current testing (up to 100 km/h) which is implemented inreal-

time. Here, firstly the set of data having images is 

considered,from which eachimage is analysed. An image covers 

1.2 m of a rail under the setup ofthe IAS.When the image having 

crack is encoundered,the distance of theframe from the initial 

position and the frame number is calculated and displayed. 

Thereby finding the elapsed time,time taken to process etc.. is 

foundfrom this. A frame grabber hardware is additionally fit to 

the train so that it can hold on the images and store them tothe 

memory availing it to the future processing as the time avails. 
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VI. RESULTS 

6.1.ORIGINAL TRACK 

        All images used in this experiment are obtained by the IAS 

described in Section II-A in actual railways. These images have 

size 450 × 450 and resolution 1 mm × 1 mm. A data set with 10 

images is constructed to evaluate performance, including 2 

images containing at least one defect and 8 images without 

defect. An example of a track with original track is shown below. 

 
Fig 3.1.original track 

 

6.2.TRACK EXTRACTION 

        The track extraction algorithm is applied on the above 

image. I assumed that tracks taken by the same camera from 

same height have constant width in all images. The illumination 

difference is found and taken as the initial position of track. From 

there a fixed width is added to find the remaining portion of the 

track.The obtained result is shown below. 

 
Fig 3.2.extracted track 

 

6.3.CONTRAST ENHANCEMENT  

        Local normalization is performed on the extracted track. It 

is an illumination independent method. It is used to isolate the 

crack on rail surfaces.There are two important parameters in LN 

method: window type and upper bound of defect proportion dp. 

Window type affects the quality of LNIs, and dp directly 

determines the amount of information to be filtered.In this 

project I considered a window size of square (16 × 16), and the 

obtained result is as follows 

 
Fig 3.3.contrast enhanced image 

6.4.FILTERED OUTPUT 

        Filtering is used to smooth the contrast enhancement image. 

So that I can isolate the cracks more effectively. In this project I 

used a convolution filter. A window of size  square (16 × 16), is 

used. Convolution is the operation in which the window is 

moved over the contrast enhanced image and will smooth out 

small variations present in the image. So a better quality contrast 

enhanced image is obtained. The result obtained is given below 

 
Fig 3.4.Filtered image 

 

6.5.DEFECT LOCALIZATION 

        Here the defect on the rail surface is isolated from other 

parts of the rail. In this project I used a boundary tracing 

algorithm using MATLAB. In it the algorithm identifies the 

number of objects present in the picture. An object is determined 

if it has variation on its edges. After finding all the objects it 

isolate the objects by drawing a boundary on the edge of these 

objects. In the above image it is clearly seen that two cracks are 

present in the track. They are found out and the a boundary is 

traced. The boundary tracing algorithm can be used to find the 

crack area, the centroid of the crack etc. Based on these results 

the defect can analyzed more efficient. The obtained result is 

shown below. 

 
Fig 3.5.DLBP image 

 

        In this project I used ten images out of which 2 of them 

have cracks. The starting position of the test train is marked. 

From there based on which frame the crack appears the distance 

of the crack from the starting point is calculated and this 

information can be sent over GPS at real time. 

 

6.4. CRACK ANALYSIS 
        In this process the crack from each of the track analyzed and 

important information like  the distance of the track from the 

initial point and the crack area the centroid of the crack etc are 

found out. Some of the results obtained in matlab window is 

shown below. 
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Fig 3.6. crack analysis 

 

        Even though the elapsed time is little more than the number 

tracks analyzed a fast processing computer can make it real time, 

or we have to use special buffers for holding the data. 

 

VII. CONCLUSION 

        We have developed the VIS for discrete surface defects of 

rail heads. More specially, we put forward the LN method for 

contrast enhancement of rail images. This method is nonlinear 

and illumination independent, so it is able to overcome the 

challenges: illumination inequality and the variation of reflection 

property of rail surfaces. In addition, we propose the DLBP 

algorithm to locate defects in a normalized mage. DLBP is based 

on local gray-level distribution and robust to noise. We 

thoroughly analyze the parameters of VIS and compare the LN 

method and DLBP algorithm with the related classic 

methodologies.  Furthermore, VIS is a very fast system with a 

linear computational time complexity,and it can be in real time to 

run on a 216-km/h test train under our experimental setup. 
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Abstract- The researchers sought to determine the effect of mine 

tailings  on the growth  ornamental plants. The study aimed to 

evaluate the effects of  mine tailings o n the numbers of seed 

germinated, number of leaves, length of seedlings and length of 

primary roots; assess the effects of the various percentages of 

mine tailings; determine the interaction effect of the various 

percentages of mine tailings with fertile soil and organic 

fertilizers; and  establish the best kind of percentages of mine 

tailings on the germination of seeds and growth of seedlings. 

Experiments were performed to determine the germination and 

growth of petunia seeds. Selections of plant candidate from 

varieties of seeds were considered. The ideal candidate is petunia 

seeds since it can sprout at a minimum period of seven days. 

Generally, there is significant  effect of mine tailing 

concentration in primary root growth . Findings show that 

primary roots in 25%, 50% and 75% mine tailings media are 

significantly  shorter than the pure  soil media. The data revealed 

that addition of  fertilizer to the media increased   plant growth in 

the three ( 3) media. There is significant increased in root lengths 

when fertilizer is added.  It is also noted that there is significant 

decrease in root length as the amount of mine tailing is increased. 

The findings proved that the further development of plant organs 

are affected or are influenced by soil mineral concentrations. In 

this case , the mine tailings at any rate affect the leaves 

formation. 

 

Index Terms- Mine tailings, ornamental plant growth, soil 

alternative 

 

I. INTRODUCTION 

ine tailings (also called “slimes”) are sand-like waste 

products of the mining process. In the early mining days, 

tailings were discarded in low-lying areas or lakes and streams 

near the mines. Over time, these tailings can move through the 

environment and may be redistributed over larger areas of land. 

Metals and other naturally occurring substances commonly found 

in the mine tailings include arsenic, mercury, cobalt, and nickel. 

Tailings sites can present both physical and chemical health 

hazards under certain exposure conditions. Where there is no 

exposure, there is no risk. This means that tailings that have been 

covered with topsoil and grass are less likely to be a health 

concern than tailings that are left uncovered. 

      Tailings are the waste materials produced from the extraction 

process used for obtaining ore. In the process of extracting the 

ore, the waste material is ground into particles with a typical 

grain-size distribution that ranges from medium sand to clay size 

particles. If the tailings are not treated or isolated, exposure to air 

and water will likely produce acid mine drainage. Tailings near 

the surface of an exposed pile will oxidize most readily, while 

tailings at depth will remain unoxidized.  

      For proposed operations, tailings samples are typically 

obtained from pilot plants which are small scale milling plants 

implemented before the large scale plant in order to test 

operational methods and to predict environmental impacts. 

Samples from pilot plants can be used for predictive testing (i.e. 

static and kinetic testing) to determine the acid generation 

potential of the tailings. During mining operations, samples may 

be taken from designated tailings piles to predict their acid 

generating potential, similar to that done before mining. After 

mining is complete, tailings samples are commonly taken during 

the following steps of the reclamation process: site assessment, 

removal and disposal, waste treatment, and monitoring and 

assessment (soil, vegetation, and water).  

      For abandoned mines, the tailings are often found distributed 

around a site and are not consolidated in designated piles. The 

tailings are found in stream bottoms and floodplains, in 

downstream lakes and rivers, near areas where mining took 

place, in areas where ore bodies were processed, and anywhere in 

between. It is often necessary to do intensive sampling during the 

site assessment phase at abandoned mine locations since often 

times, tailings are spatially widespread. In addition, site 

assessment sampling is important to characterize the site since 

there is often a lack of information available on abandoned mine 

sites from when mining activities were taking place.  

      Phytoremediation has probably a large potential for treatment 

of pollutants in the environment, even if today, plants are not 

widely used. Studies were conducted in order to determine 

technical and economical feasibility of phytoremediation 

processes for full-scale treatment, including rhizofiltration (use 

of plant to accumulate compounds from aqueous solutions into 

roots), phytostimulation (use of plant to stimulate naturally 

occurring microbial degradation), phytostabilization (use of plant 

to prevent compounds from mobilizing or leaching in soil) and 

phytoextraction (use of plant to remove contaminants from soils 

into plant roots or shoots). One of the greatest advantages of 

phytoremediation is its lower cost than other competing 

technologies.  

      In addition to cost, phytoremediation offers other advantages 

: it is a non destructive in-situ technology applicable to a variety 

of contaminants, it is capable of remediating the bioavailable 

fraction of pollutants and accumulating heavy metals (Cu, Co, 

Ni, Zn, Cd, Pb). On the other hand, treatment time is the biggest 

disadvantage, and 5 to 20 years may be needed in some cases for 

soil clean-up. Plants are seasonally dependent and 

hyperaccumulator plant species can also have a very low growth 

rate, making necessary to select new varieties capable of 

M 
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hyperaccumulation with high biomass production. Among 

disadvantages are the fact that phytoremediation is not applicable 

to mixed wastes or to high concentrations of pollutants. It also 

require large available surface area and it is applicable only to 

surface soils. One of the major problem is the need, in some 

cases, to harvest the biomass and to dispose it as hazardous 

waste. There is also a lack of recognized economic performance 

data and the potential market seems to be very confidential 

today. Further research and development efforts are then 

necessary to increase remediation performances and to reduce 

treatment time, especially for high concentration pollutions or 

complex pollutions with mixtures of heavy metals and/or organic 

compounds. These efforts could concern, for example, the 

optimization of plant growth and plant uptake (plant selection, 

cultivation techniques, fertilizers, harvesting techniques and the 

utilization of harvested biomass.  

       The research hopes to develop a simple, inexpensive and 

highly effective in situ remediation technique for inorganically 

contaminated soils, contaminated with heavy metals are 

recognized as a growing problem in many parts of the world, and 

phytoremediation may offer an alternative to destructive clean-up 

technologies. About 400 metal-accumulating wild plants that 

accumulate high concentrations of heavy metals in their shoots 

have been reported; however, their slow growth rate and limited 

yields impose limitations on the rate of heavy metal removal and 

make phytoremediation a time-consuming process. To resolve 

this problem the researchers would just like to experiment on 

possibility of using mine tailings as alternative in growing 

ornamental plants  for future use in phytoremediation. Among 

the ornamental plants the researchers chosen petunia because of 

the following characteristics and reasons:  Petunias are popular 

and reliable flowering ornamental plants. Versatile annuals, 

petunias can be used in flower beds, hanging baskets, window 

boxes and other types of containers. They also can be used as cut 

flowers. The blossoms of petunias come in many colors with 

petal edges that are straight or ruffled. Two general classes of 

petunias are Grandiflora and Multiflora. Grandiflora petunias 

are characterized by having fewer, but larger, showy flowers. A 

number of Grandifloras are cascade selections, well suited to 

growing in hanging baskets, window boxes and other types of 

planters. Multiflora petunias have a more compact growth habit 

and have smaller but more numerous blossoms. Multifloras 

generally withstand wind and hard rains better than the types 

may have single flowers with one set of petals on each flower, or 

double flowers with multiple sets on of petals each flower. 

Petunias are normally propagated from seed but maybe grown 

from seedlings. Seed is best sown indoors four to six weeks prior 

to planting outdoors.  Commercially prepared mixes work best to 

germinate seed.  

      Seedlings can emerge in three to four days under optimum 

conditions small seedling .The young seedlings can be fertilized 

with a diluted formulation of starter fertilizer. The seedlings can 

be transplanted to trays or individual containers at the two leaf 

stage, or in about 14 to 21 days. 

      Petunia is a widely-cultivated genus of flowering plants of 

South American origin, closely related with tobacco, cape 

gooseberries, tomatoes, deadly nightshades, potatoes and chili 

peppers; in the family Solanaceae. The popular flower derived its 

name from French, which took the word petun, meaning 

"tobacco," from a Tupi-Guarani language. Most of the varieties 

seen in gardens are hybrids (Petunia × hybrid ). 

      According to Deborah Brown (Extension Horticulturist) 

Department of Horticultural Science Petunias require little to no 

maintenance. Deadheading is only necessary when encouraging 

the plants to become bushier. Petunias tolerate a range of soil pH 

and they don’t like to be dry for long periods, but they also don’t 

like wet feet.    

      In this study, the dependent variables that were investigated 

are the germination and growth of Petunia seeds as to the number 

of seeds germinated, number of leaves produced, length of 

seedlings and length of primary roots which are measured at the 

end of this study or the result of this study. 

      The independent variables are different percentages of fertile 

soils and mine tailings without organic fertilizer and with organic 

fertilizer that serve as the bases or criteria of this study.  

      This study aimed to evaluate the effects of mine tailings on 

the numbers of seed germinated, number of leaves, length of 

seedlings and length 

      Grandifloras. Both Grandiflora and Multiflora of primary 

roots; assess the effects of the various percentages of mine 

tailings; determine the interaction effect of the various 

percentages of mine tailings with fertile soil and organic 

fertilizers; and establish the best kind of   soil and mine tailing 

ratios on the germination of seeds and growth of seedlings.  

 

II. METHODOLOGY 

      The study was conducted in home  garden situation at Pacdal, 

Baguio City, Philippines  from August to September 2010. The 

mine tailings were obtained from private mine abandoned for six 

months. The name of the private mine was not specified for 

confidentiality. Experimentation was performed to determine the 

germination and growth of petunia seeds. Selections of plant 

candidate from varieties of seeds were considered. The ideal 

candidate is petunia seeds since it can sprout at a minimum 

period of seven days. 

      The following preparations were made by the researchers for 

the first set of triplicates without organic fertilizer. 

 

         100% Fertile Soil -  350g Fertile Soil 

         25% Mine Tailing - 87.5g Mine tailing and 

                                        262.5g Fertile Soil 

         50% Mine Tailing = 175g Mine tailing and  

                                          175g Fertile Soil 

         75% Mine Tailing = 262.5g Mine tailing  

                                           and 87.5g Fertile Soil 

        100% Mine Tailing = 350g Mine Tailing 

 

      For the second set of triplicates organic fertilizer was added. 

        100% Fertile Soil = 350g Fertile Soiland 2 teaspoons of 

organic fertilizer   

        5% Mine Tailing = 87.5g Mine tailing and 262.5g Fertile 

Soil and 2 teaspoons of organic fertilizer 

       50% Mine Tailing = 175g Mine tailing and 175g Fertile Soil 

and 2 teaspoons of organic fertilizer 

75% Mine Tailing = 262.5g Mine tailing and 87.5g Fertile Soil 

and 2 teaspoons of organic fertilizer 
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100% Mine Tailing = 350g Mine Tailing and 2 teaspoons of 

organic fertilizer 

 

Fertilizer Application 

      After one week of sowing the petunia seeds, two teaspoons of 

organic fertilizer (12N-10P2O5-10K2O) was dissolved in one cup 

of water and was thoroughly used to water the plants. All 

treatment containers received a common dose of the organic 

fertilizer seven days after planting. 

      Distilled water was added and mixed thoroughly to the 

treatment containers with fertile soil and different percentages. 

The pH of the fertile soil and different percentages of mine 

tailings were determined using the pH meter: 

 

Fertile soil = pH 5.9 

25% mine tailings = pH 5.2 

50% mine tailings = pH 4.3 

75% mine tailings = pH 4.0 

100% mine tailings = pH 3.4 

 

      The  experimental method of research was used in this study 

since it involved description, recording, analysis and 

interpretation of data gathered from experimental procedure in 

order to solve problem. It was also comparative because the 

percentages of mine tailings were compared according to its 

effect on the germination of petunia seeds, number of leaves, 

length of seedlings and length of primary roots produced.To 

determine if there is a significant difference in the number of 

seeds germinated, number of leaves, length of seedlings and 

length of primary roots produced. One-Way Analysis of 

Variance (ANOVA) was used since this statistical technique is 

used to compare the means of more than two variables. In this 

study, pure fertile soil and different percentages of mine tailings 

without and with organic fertilizer were compared 

 

III. RESULTS AND DISCUSSION 

      This chapter presents, analyzes and interpreted the  

following: the effect of the pure fertile soil and the fertile soil 

mixed with the different percentages of mine tailings to the 

number of seeds germinated, number of leaves, length of 

seedling, and length of primary roots; the different in the effect 

of mine tailings with organic fertilizer and without organic 

fertilizer as to the number of seeds germinated, number of leaves, 

length of seedlings, and length of primary roots. 

 

Effect of soil-mine tailings in seed germination 

      The study observed how pure soil and soil with mine tailings 

additives affect plant growth. There are several growth indicators 

used in the study. These include number of seed germinated, 

number of leaves, length of Seedlings and length of primary 

roots. Results divulged that each media concentration has 

specific effect as indicated by the varying results indicated by 

these parameters.  

      Table 1 shows the relationship of pure fertile soil as well as 

those with mine tailing additives and germination. It reflects that 

there is an inverse relationship of germination and the mine 

tailing concentration. The higher the amount of mine tailings 

added, the least the number of germinated seeds.  

      Effects of the concentrations of mine tailings vary 

significantly among each treatment as indicated by the statistical 

findings (Fcv = 115.833, with significant level of 0.000). No 

germination occur in pure mine tailings and a very limited rate in 

a 75% mine tailing media.  

      The findings signified that amount of soil and mine tailings 

have a significant effect on the rate of germination. Plant 

germination seemingly are restricted in mine tailings may due to 

the presence of different minerals particularly heavy metals, 

which usually in high concentration cause unfavorable growing 

conditions to seeds.      

 

Effect of fertilizer in seed germination in a mine tailing media  

      Table 2 on the other hand, reflects the influence of  fertilizer 

on the rate of germination. Finding showed that fertilizer 

somewhat enhanced germination as indicated by the higher mean 

(than with that of Table 1 or with no fertilizer). Interestingly, the 

table shows that addition of fertilizer boosts germination rate 

even in soils mixed with mine tailings.  

      It was found out that in 25% and 50% mine tailings media, 

there is a relatively high number of seeds that germinated (with 

an average of 9.67 and 9.33, respectively). However, statistical 

finding shows that germination in 50% mine tailing is 

significantly lower than in pure soil (Fcv 167.333 with 0.000 

significant) but do not significantly differ with that of the  25% 

mine tailing. It implies that it is not as conducive as pure  soil. 

Further, 75% mine tailing has a significantly lower rate (4.00) 

than pure soil (11.33), 25% mine tailing (9.67) and 50% mine 

tailing (9.33). This connotes that the effect of fertilizer in 

conditioning the media also is proportional to the amount of 

tailings. On one hand, in pure mine tailing media there was no 

germination that occur. It implies that the fertilizer is not enough 

to condition the soil and allow seed germination. Nonetheless, it 

was found out that there is somewhat a significant effect of 

fertilizer in enhancing seed germination in soil and tailings media 

as indicated by the higher rate of germination as compared to that 

with no fertilizer added.   

  

Soil-mine tailings effect on leaves development 

      Table 3 presents the effect of soil and mine tailing 

concentrations on the number of leaves. It shows that mine 

tailing at 75%, 50% and 25% concentration significantly affect 

the number of leaves. The table shows that leaves development 

in media with these tailings concentrations are significantly 

restricted. The rate of leaves development among these 

concentrations (an average of 2.67, 2, and 2 for 25%, 50% and 

75%, respectively) are significantly lower than that of the pure 

soil (4.0) as reflected in the statistical interpretation (Fcv= 23.500 

with 0.000 level of significance). However, data shows that 

effect of 25% mine tailing do not significantly vary to that of the 

pure soil.  Clearly, the findings proved that further development 

of plant organs are affected or are influenced by soil minerals 

concentrations. In this case, it suggests that mine tailings at any 

rate will affect leave formation.   

Soil-mine tailing and fertilizer effect on leaves development 

      Table 4, in contrast shows leaves development in soil and 

mine tailings with fertilizers. Findings points that there is a 

consistent effect of mine tailing concentrations in leaves 

development with or without fertilizers. The table showed 
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significantly the same result with that of table 3. Leaves in a pure 

soil with fertilizer (4.67) do not significantly differ with that of 

the 25% mine tailings (4.33). Interestingly, the other 

concentrations (50% and 75%) have almost the same number of 

leaves (2.33 and 2.00, respectively). Further, the table signified 

that growth is totally prohibited in pure mine tailings. The table 

points that adding fertilizer to pure soil and mine tailing media 

do not results to a significant difference in the number of leaves 

produced. It follows with that of the non-fertilized media. 

 

Effect of mine tailings and fertilizer in seedling length  

      One of the indicators in assessing the effect of mine tailings 

in plant development is seedling length. This was presented in 

Table 5. Finding shows that there is a clear confirmation that 

plant development will be significantly affected at a relatively 

higher tailing concentration (about 50%). This was affirmed by 

the statistical finding, wherein, seedling length at 25% mine 

tailing concentration(26 mm) do not significantly differ with that 

of pure soil (28.33 mm). The same table showed that length of 

seedlings at 50% and 75%, 14.67 mm and 6 mm, respectively, 

are significantly shorter than the two former lengths. The statistic 

also reflect that seedling length at 50% mine tailings is 

significantly longer than that of the 75% mine tailings.  

      Table 6 on the other hand presents the effect of fertilizer on 

the length of seedlings. Generally, fertilizers seem to boost 

length. This data is evident in the higher length than that of those 

with no fertilizers. The effect of fertilizer to the length of 

seedlings in the mine tailing media is still consistent with the 

development pattern in pure soil. Findings showed that seedling 

length at 25% mine tailings (36.67 mm) is significantly shorter 

than of the pure soil (39.67 mm).  But, these two are significantly 

different with 50% mine tailings (31 mm) and 75% mine tailings 

(17.67 mm). On the other hand, 50% mine tailing can allow 

better seedling lengths than 75% mine tailings. In general, the 

table contests that there is almost absolutely significant 

difference among the treatments as indicated by the Fcv of 

999.375, with significance level of 0.000 (P<0.000). 

 

Soil, Mine tailings and Fertilizer effect on primary root length  

      The study also delved in identifying the effect of mine 

tailings in primary root development. The data were presented in 

table 7. Generally, the table depicts that there is a significant 

effect of mine tailing concentration in primary root growth. 

Finding shows that primary roots in the 25%, 50% and 75% mine 

tailings media (with 2.67, 1.00 and 1.00 mean, respectively) are 

significantly lower than of the pure soil media (4.00). This 

affirmation was signified by the statistical findings where there is 

a highly significant level or about zero percent error (Fcv = 

113.500 with Significant level of 0.000).On the other, the table 

shows that 50% (mean = 1 mm) and 75% (mean = 1 mm) mine 

tailings are significantly incapable to promote root growth than 

pure soil (4 mm) and 25% (2.67 mm) mine tailings. The data 

reveal that addition of more mine tailings hinders growth and 

development of roots.    

      On one hand, effect of fertilizer on primary root growth was 

elaborated on table 8. It reflects that addition of fertilizer to the 

media increased its ability to support root development. Addition 

of fertilizer resulted to a significant increase in the root length. 

Comparing to the non-fertilized media, roots of the plant grown 

in 25% mine tailing is much longer (3.33 mm), so as with that of 

the 50% and 75% mine tailings (with mean lengths of 2.67 mm 

and 2.33 mm). There are significant increases of the root lengths 

upon application of fertilizer. However, the same principle as in 

the non-fertilized media is observed. Generally, there is a 

declining trend of root length as the amount of tailings is 

increased. The average root length of 3.33 mm, 2.67 mm and 

2.33 mm (for 25%, 50% and 75% mine tailings, respectively, are 

significantly lower than of the pure fertilized soil. This was 

confirmed with the statistical findings where there a significantly 

very low percentage error (Fcv = 16.389 with 0.000 significance 

level). This is depicts a consistent findings with that of the non-

fertilized soil media, wherein, addition of mine tailings will 

hinder normal root growth. 

 

Table 1. Effect of pure and mixed soil-mine tailings media on seed germination 

 

Without Fertilizer R1 R2 R3 Mean 

100% Natural Soil 10 seedlings 10 seedlings 9 seedlings 9.67a 

25% Mine Tailing 7 seedlings 6 seedlings 7 seedlings 6.67b 

50% Mine tailing 5 seedlings 3 seedlings 4 seedlings 
4.00c 

75% Mine Tailing 1 seedlings 1 Seedlings 2 seedlings 
1.33d 

100% Mine tailing 0 seedlings 0 seedlings 0 seedlings 
0.00e 

Fcv = 115.833 – Significant     ;      Sig. Level = 0.000 

(Note: Means with different letters significantly differ at P(0.01)) 

 

Table 2. Effect of fertilized pure soil and mixed soil-mine tailings media on seed germination 

 

With Fertilizer R1 R2 R3 Mean 

100% Fertilized Soil 11 seedlings 12 seedlings 11 seedlings 11.33a 

25% Mine Tailing 10 seedlings 10 seedlings 9 seedlings 
9.67ab 
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50% Mine tailing 9 seedlings 9 seedlings 10 seedlings 
9.33b 

75% Mine Tailing 3 seedlings 5 Seedlings 4 seedlings 4.00c 

100% Mine tailing 0 seedlings 0 seedlings 0 seedlings 
0.00d 

Fcv = 167.333 – Significant      ;         Sig. Level = 0.000 

(Note: Means with different letters significantly differ at P(0.01)) 

 

Table 3.  Effect of pure and mixed soil-mine tailings media on number of leaves 

 

Without Fertilizer R1 R2 R3 Mean 

100%  Fertile Soil 4 leaves 4 leaves 4 leaves 4a 

25% Mine Tailing 2 leaves 4 leaves 2 leaves 2.67 ab 

50% Mine tailing 2 leaves 2 leaves 2 leaves 2b 

75% Mine Tailing 2 leaves 2 leaves 2 leaves 2b 

100% Mine tailing 0 leaves 0 leaves 0 leaves 0c 

Fcv = 23.500 – significant    ;     Sig. Level = 0.000 

(Note: Means with different letters significantly differ at P(0.01)) 

 

Table 4. Effect of fertilized soil and mixed soil-mine tailings media on number of leaves 

 

With Fertilizer R1 R2 R3 Mean 

100% Fertile Soil 5 leaves 5 leaves 4 leaves 4.67ab 

25% Mine Tailing 4 leaves 5 leaves 4 leaves 4.33ab 

50% Mine tailing 2 leaves 3 leaves 2 leaves 2.33b 

75% Mine Tailing 2 leaves 2 leaves 2 leaves 2c 

100% Mine tailing 0 leaves 0 leaves 0 leaves 0d 

Fcv = 54.167 – significant    ;     Sig. Level = 0.000 

(Note: Means with different letters significantly differ at P(0.01)) 

 

Table 5.  Effect of pure and mixed soil-mine tailings media on length of seedlings( mm) 

 

Without Fertilizer R1 R2 R3 Mean 

100% Fertile Soil 29  27  29  28.33a 

25% Mine Tailing 27  25 26  26.00a 

50% Mine tailing 15  13  16  14.67b 

75% Mine Tailing 6  6 6  6.00c 

100% Mine tailing 0  0  0  0.00d 

Fcv = 486.071 – significant    ;     Sig. Level = 0.000 

(Note: Means with different letters significantly differ at P(0.01)) 

 

Table 6.  Effect of fertilized soil and mixed soil-mine tailings media on length of seedlings( mm) 

 

With Fertilizer R1 R2 R3 Mean 

100% Fertile Soil 40  39  40  39.67a 

25% Mine Tailing 37  37  36  
36.67b 

50% Mine tailing 31  32  30  31.00c 

75% Mine Tailing 18 16 19  17.67d 

100% Mine tailing 0  0  0  
0.00e 

Fcv = 999.375 – Significant     ;       Sig. Level = 0.000 

(Note: Means with different letters significantly differ at P(0.01))  
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Table 7. Effect of pure and mixed soil-mine tailings media on length of primary roots( mm) 

 

Without Fertilizer R1 R2 R3 Mean 

100% Fertile Soil 4  4  4  4.00a 

25% Mine Tailing 3 2  3  2.67b 

50% Mine tailing 1 1  1  1.00c 

75% Mine Tailing 1 1  1  1.00c 

100% Mine tailing 0  0  0  0.00d 

Fcv = 113.500 – significant     ;            Sig. Level = 0.000 

(Note: Means with different letters significantly differ at P(0.01)) 

 

Table 8. Effect of fertilized soil and mixed soil-mine tailings media on length of primary roots( mm) 

 

With Fertilizer R1 R2 R3 Mean 

100% Fertile Soil 5  6  4  5.00a 

25% Mine Tailing 4  4  2  3.33ab 

50% Mine tailing 2  3  3  2.67ab 

75% Mine Tailing 2  2  3  
2.33b 

100% Mine tailing 0  0  0  0.00d 

Fcv = 16.389 – Significant      ;       Sig Level = 0.000 

(Note: Means with different letters significantly differ at P(0.01)) 

 

IV. CONCLUSION AND RECOMMENDATION 

       The higher the amount of mine tailings added, the least the 

number of germinated seeds. Plant germination seemingly are 

restricted in mine tailings may due to the presence of different 

minerals particularly heavy metals, which usually in high 

concentration cause unfavorable growing conditions to seeds.      

       The findings proved that further development of plant organs 

are affected or are influenced by soil minerals concentrations. In 

this case, it suggests that mine tailings at any rate will affect 

leaves formation.    

        It was found out that there is somewhat a significant effect 

of fertilizer in enhancing seed germination in soil and tailings 

media as indicated by the higher rate of germination as compared 

to that with no fertilizer added.    

       The adding of fertilizer to pure soil and mine tailing media 

do not  show  a significant difference in the number of leaves 

produced. 

       It reflects that addition of fertilizer to the media increased its 

ability to support root development. Addition of fertilizer 

resulted to a significant increase in the root length. 

       Based on the foregoing findings, the following proposals are 

offered: 

       There is a wide range of seeds which are salt and metal 

tolerant. Since the plant used in the study was limited to petunia 

only, attempts to discover other salt and metal tolerant flowering 

plant is suggested.   Considering also the climate that the 

researchers sown the petunia seeds it is advised that other study 

must follow recommended season to obtain efficient results.  It is 

advised that study or research similar to this be replicated 

considering other alternative soils such as biosolids or sludge 

from sewerage water treatment plant.  An additive must be added 

to the mine tailings prior to planting to increase the pH of the 

acidic soil. A study on the different ages of mine tailings is also 

recommended. It is recommended that a further study on the 

effect of fertilizers with higher concentrations on seed 

germination be performed to provide an idea on the proper 

amount needed to enhance seed germination of different 

ornamental seeds. 
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    Abstract- Well-organized big data get together in the densely 

distributed sensor networks is, therefore, a challenging research 

area. One of the most effective solutions to address this challenge 

is to utilize the sink node’s mobility to facilitate the data 

gathering. While this technique can reduce energy consumption 

of the sensor nodes, the use of mobile sink presents additional 

Challenges such as determining the sink node’s trajectory and 

cluster formation prior to data collection. In this paper, we 

propose a new mobile sink routing and data gathering method 

through network clustering based on modified Expectation-

Maximization (EM) technique. In addition, we derive an optimal 

number of clusters to minimize the energy consumption. The 

effectiveness of our proposal is verified through numerical 

results. 

 

    Index Terms- optimization, energy consumption, routing, 

clustering, 

 

I.INTRODUCTION 

     

      hile the promise of Big Data is real -- for example, it is          

esti estimated that Google alone contributed 54 billion dollars to 

the US economy in 2009 -- there is currently a wide gap between 

its potential and its realization. Whereas in previous generations, 

a relatively small volume of analog data was produced and made 

available through a limited number of channels, today a massive 

amount of data is regularly being generated and flowing from 

various sources, through different channels, every minute in 

today’s Digital Age. It is the speed and frequency with which 

data is emitted and transmitted on the one hand, and the rise in 

the number and variety of sources from which it emanates on the 

other hand, that jointly constitute the data deluge. The amount of 

available digital data at the global level grew from 150 exabytes 

in 2005 to 1200 exabytes in 2010.7 It is projected to increase by 

40% annually in the next few years, 8 which is about 40 times 

the much-debated growth of the world’s population. This rate of 

growth means that the stock of digital data is expected to 

increase 44 times between 2007 and 2020, doubling every 20 

months [1]. 

              Twitter data, mobile phone data, online queries, etc. 

These types of data can firmly be called ‘Big Data’, as popularly 

defined (massive amounts of digital data passively generated at 

high frequency). And, while these streams of information may 

not have traditionally been used in the field of development, but 

they could prove to be very useful indicators of human well-

being Therefore, we would consider them to be relevant Big Data 

sources for development. Big Data for Development sources 

generally share some or all of these features: 

(i) Digitally generated – i.e. the data are created digitally (as 

opposed to being digitized manually), and can be stored using a 

series of ones and zeros, and thus can be manipulated by 

computers. 

(ii) Passively produced – a by product of our daily lives or 

interaction with digital services. 

(iii) Automatically collected – i.e. there is a system in place that 

extracts and stores the relevant data as it is generated. 

(iv) Geographically or temporally trackable – e.g. mobile 

phone location data or call duration time. 

(v) Continuously analysed – i.e. information is relevant to 

human well-being and development and can be analysed in real-

time.  

         Gathering the large volume and wide variety of the sensed 

data is, indeed, critical as a number of important domains of 

human endeavor are becoming increasingly reliant on this 

remotely sensed information. For example, in smart-houses with 

densely deployed sensors, users can access temperature, 

humidity, health information, electricity consumption, and so 

forth by using smart sensing devices. In order to gather these 

data, the Wireless Sensor Networks (WSNs) are constructed 

whereby the sensors relay their data to the “sink”. However, in 

case of widely and densely distributed WSNs There are two 

problems in gathering the data sensed by millions of sensors.  

         First, the network is divided to some sub-networks because 

of the limited wireless communication range. For example, 

sensors deployed in a building may not be able to communicate 

with the sensors which are distributed in the neighboring 

buildings. Therefore, limited communication range may pose a 

challenge for data collection from all sensor nodes.  

         Second, the wireless transmission consumes the energy of 

the sensors. Even though the volume of data generated by an 

individual sensor is not significant, each sensor requires a lot of 

energy to relay the data generated by surrounding sensors. 

Especially in dense WSNs, the life time of sensors will be very 

short because each sensor node relays a lot of data generated by 

tremendous number of surrounding sensors. In order to solve 

these problems, we need an energy-efficient method to gather 

huge volume of data from a large number of sensors in the 

densely distributed WSNs.  
          

         Fig. 1, the big data comprises high volume, high velocity, and 

high variety information assets [3], which are difficult to gather, 

store, and process by using the available technologies. The variety 

indicates that the data is of highly varied structures (e.g. data 

generated by a wide range of sources such as Machine-to-Machine 

(M2M), Radio Frequency Identification (RFID), and sensors) while 

the velocity refers to the high speed processing/analysis (e.g., click-

W
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streaming, fast database transactions, and so forth). On the other 

hand, the volume refers to the fact that a lot of data needs to be 

gathered for processing and analysis.  

             To achieve energy-efficient data collection in densely 

distributed WSNs, there have been many existing approaches. 

For example, the data compression technology [7] is capable of 

shrinking the volume of the transmitted data. Although it is easy 

to be implemented, the data compression technology requires the 

nodes to be equipped with a big volume of storage and high 

computational power. In addition, the topology control 

technology can evaluate the best logical topology and reduce 

redundant wireless transmissions [8], [9]. When the redundant 

wireless transmissions are reduced, the required energy for 

having high remaining energy [10], [11] However, these 

technologies are not able to deal with the divided networks 

problem.  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 1.  Major trends of big data gathering 

 
II. RELATED WORKS AND OUR MOTIVATION 

 
Big data and its analysis are at the core of modern science and 

business. Identified a number of sources of big data such as online 

transactions, emails, audios, videos, images, click-streams, logs, 

posts, search queries, health records, social networking interactions, 

mobile phones and applications, scientific equipment, and sensors. 

Also, it was pointed out, in their work, that the big data are difficult 

to capture, form, store, manage, share, analyze, and visualize via 

conventional database tools. Furthermore, the three main 

characteristics of big data, namely variety, volume, and velocity are 

discussed in those works that were briefly described in Section I. 
 

The concept of big data is stimulating a wide range of industry 

sectors. Specific examples of big data generated by sensors were 

provided in the report. For instance, manufacturing companies 

usually embed sensors in their machinery for monitoring usage 

patterns, predicting maintenance problems, and enhancing the 

product quality. By studying the data streams generated by the 

sensors embedded in the machinery allow the manufacturers to 

improve their products. The numerous sensors deployed in the 

supply lines of utility providers generate a huge volume of data, 

which are consistently monitored for production quality, safety, 

maintenance, and so forth. Other examples of sensors generating a 

bulk of the big data consist in electronic sensors monitoring 

mechanical and atmospheric conditions. In addition, sensors used for 

healthcare services (to monitor bio-metrics of the human body, 

patient’s conditions, healthcare diagnoses, treatment phases, and so 

forth) are identified to be a rich source of big data in the report 

presented in [12]. However, how to gather the sensed data from 

these numerous sensors in an energy efficient manner remained 

beyond the scope of the report.  
The work in [13] presented a cloud-based federated frame-work 

for sensor services. The main objective of the work was to enable 

seamless exchange of feeds from large numbers of heterogeneous 

sensors. Various applications using big data generated by densely 

distributed WSNs have also emerged in literature. In addition, in 

[14] , big data in terms of the healthcare information (e.g., blood 

pressure and heart rate) sensed by numerous sensors are used to 

realize remote medical care services. Furthermore, patient’s location 

information are used to arrange prompt dispatch of ambulances. 

Large volume of data gathered from location-sensors attached to 

animals enabled researchers to observe various animal habitats. 

Because widely and densely distributed WSNs collect various types 

of data, the overall data which are gathered is, indeed, 

overwhelming. To efficiently gather the big data generated by the 

densely distributed WSNs is, however, not an easy task since the 

WSNs may be divided into sub-networks because of the limited 

wireless communication range of the sensors. 
 

In conventional research works, data gathering using the mobile 

sink in WSNs has been widely studied in literature. Data Mobile 

Ubiquitous LAN Extensions (MULEs)  is the one of the most 

prominent and earliest studies on the mobile sink scheme. Data 

MULEs follow the basic steps of all the mobile sink schemes. First, 

it divides sensor nodes into clusters. Second, it decides the route for 

patrolling each cluster. The work in assumes a simple data collection 

scheme whereby the mobile sink node divides sensor nodes into 

grids regardless of the sensor nodes location, and patrols the grids by 

using random walk between the neighboring grids. However, this 

type of clustering, which is not based on the nodes location, might 

result in inefficient data gathering. If there is no sensor node 

remaining in the cluster, patrolling the empty cluster results in waste 

of time and degraded efficiency. Also, patrolling based on 

randomness might result in unbalanced visits to clusters with 

different numbers of sensor nodes. Thus, the mobile sink might fail 

to collect information. 
 

Low-Energy Adaptive Clustering Hierarchy (LEACH)  is one of 

the most famous clustering algorithms in WSNs using the static sink 

node. In LEACH, the clustering algorithm is executed by the each 

sensor node. Sensor nodes exchange information on their residual 

energies, and the nodes with higher residual energy are given a 

higher probability of becoming a cluster head. By doing periodical 

re-clustering, energy consumption of each node becomes eventually 

equal. However, LEACH still has several shortcomings. For 

example, because LEACH is based on the assumption that each node 

can communicate with all other nodes, the WSNs deployed in wide 

areas are not able to use the algorithm. Most of the distributed 

algorithms like LEACH naturally consider the limitation of the 

nodes communication range. K-hop Overlapping Clustering 

Algorithm (KOCA)  and k-hop connectivity ID (k-CONID) are 

examples of the distributed clustering algorithms. Authors of KOCA 
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focused on multiple overlap-ping clusters, and designed the KOCA 

algorithm based on a probabilistic cluster head selection and nodes 

location. The k-CONID algorithm is also a probabilistic algorithm. 

The nodes exchange their random IDs with each other, and the node 

that has the minimum ID within k-hop is selected as a cluster head.  
In WSNs, minimizing data transmission is difficult for a distributed 

clustering algorithm. If a WSN is physically divided into sub-

networks, a node cannot possess information about all the nodes in 

the WSNs. Thus, the algorithm cannot achieve optimization. To 

realize minimum energy clustering, we need to use the centralized 

clustering algorithm. Moreover, the centralized clustering algorithm, 

which is conducted by a super node, is suitable for the mobile sink 

scheme. Power-Efficient Gathering in Sensor Information Systems 

(PEGASIS) and KAT mobility (K-means And TSP mobility) are one 

of the centralized clustering algorithms PEGASIS algorithm 

constructs chain clusters of nodes based on location, and repeats 

cluster head selection. PEGASIS algorithm considers the limitation 

of the communication range, and achieves uniform energy 

consumption. However, the algorithm still does not achieve 

minimization of energy consumption because the clustering 

algorithm uses greedy algorithm. KAT mobility divides the nodes 

into clusters by using k-means algorithm. Because k-means 

algorithm is the centralized clustering algorithm based on the nodes 

location, the clustering result is closer to the total optimization. 

While the result is the optimal cluster that reduces energy 

consumption, the KAT mobility algorithm is designed without 

considering the communication range limitation. Therefore, the 

mobile sink might fail to collect information from all nodes.  
Contemporary research on the sensor node clustering algorithm 

can be classified into three types, namely centralized algorithms 

without considering nodes information (i.e., location or 

communication range), distributed algorithms without considering 

nodes information, and distributed algorithms that consider the 

nodes location and communication range. However, to achieve both 

minimization of data transmission and data collection from all the 

nodes, we need to use a centralized algorithm, which considers the 

nodes location and communication range. Unlike existing 

algorithms, our proposed clustering algorithm achieves both 

minimization of data transmission and data collection.  
Earlier research works on sensor node clustering algorithms 

demonstrates that the increasing number of clusters reduces energy 

consumption for data transmission. Certainly, the idea holds since 

increasing the number of clusters decreases the cluster-sizes and 

shortens the transmission length. Some re-searchers consider that 

certain limitations on the number of cluster can be decided by other 

factors. For example, in the limitation is the maximum acceptable 

latency of data collection. While these limitations are realistic 

assumptions, they do not consider the energy consumption for data 

requests. In our paper, we first focus on the effect of data request 

messages by increasing the number of clusters. Based on a simple 

and common data gathering model of the densely distributed WSNs, 

we demonstrate that the number of data request messages has a 

noticeable impact on the energy consumption of the sensor nodes. 

When the connectivity of the nodes becomes bigger, the impact 

becomes larger also. In this paper, we present how to evaluate the 

optimal number of clusters to minimize the energy consumption of 

the sensor nodes. 
 

III. CLUSTERING-BASED BIG DATA GATHERING IN  
DENSELY DISTRIBUTED WSN  

In this section, we first outline the clustering problem in WSN 

using mobile sink and the challenges in solving this problem. After 

that, we introduce the considered network model and the overview 

of EM algorithm for clustering. Based on EM algorithm, we 

proposed our clustering method and the procedure to gather data 

using the proposed method. 

 
A. Clustering problem  

When considering the scheme of data gathering in WSN using 

mobile sink, the biggest challenge in reducing energy 

   

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 2.  An example of the considered network 

 
Consumption is how to decide the location where data gathering is 

conducted. In other words, this problem has same meaning as 

answering the following two questions. 1) What is the best algorithm 

for dividing nodes into clusters? 2) How many clusters is optimal in 

terms of reducing energy consumption? As we assume that required 

energy for data transmission of node is proportional to the square of 

trans-mission distance, the best clustering algorithm to minimize 

energy consumption for data transmission must minimize the sum of 

square of data transmission distance in a network. EM algorithm is 

powerful and well-known tool to solve the clustering problem by 

repeatedly calculate the simple math formula. Since the EM 

algorithm can minimize the sum of square of distance between every 

node and cluster centroid, we adopt EM algorithm over the 2-

dimensional Gaussian mixture distribution. However, there is a 

limitation of the maximum communication range in the realistic 

situation. Not all nodes can connect to each other and also to the 

cluster centroid. Nodes that cannot directly communicate with the 

cluster centroid need to communicate in a multi-hop manner. In 

multi-hop communication, communication distance is a sum of 

distance between nodes in multi-hop path. Therefore, as shown in 

Fig. 2, communication distance is different from direct distance. 

However, the EM algorithm minimizes the sum of square of direct 

distance, not communication distance. Thus, we need to adapt the 

EM algorithm to the situation of limited maximum communication 

range and improve it such as to minimize the sum of square of 

communication distance. 

 
B. Considered network model 
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        In this paper, we consider a network which consists of a 
mobile sink and many sensor nodes spread within a limited field. 
Every sensor node knows its location by using localization 
technology, and the mobile sink knows all nodes locations. 
Regardless of being a sink or the sensor, a node has a limited 
communication range R and communication is always successful 
if it is within R. The mobile sink node patrols the cluster centroid 
that is calculated to minimize energy consumption for data 
transmission, and collects data from sensor nodes. Sensor nodes 
are equipped with a buffer memory and store sensed information 
until mobile sink approaches the cluster centroid. The 
information is transferred to the sink node by multi-hop fashion. 
In this paper, we assume a densely distributed WSN in a large 
area such as schools, urban areas, mountains, and so forth and 
thus WSNs are divided into sub-networks. Fig. 2 shows a simple 
example of the assumed network. N sensor nodes illustrated by 
circles are distributed in the target L × L area. K centers of 
clusters illustrated by filed circle are to be visited by mobile sink. 
A solid area and a dotted circle means group of nodes and 
cluster, respectively. In this paper, group means a set of nodes 
that can communicate with each other. The nodes that belong to 
different groups cannot communicate with each other due to 
being far away. There are G groups in the field, and Ng and Kg 
refers to the number of nodes and number of clusters in the gth 
group, respectively. The number of groups is calculated by the 
nodes location and communication range R. In case of Fig. 2, N1 
= 7 and K1 = 2 because there are 7 nodes and 2 clusters in group 
1. 
 
 
C. Overview of EM algorithm for clustering 
 

The EM algorithm is a classical clustering algorithm, which 

assumes that nodes are distributed according to Gaussian mixture 

distribution, 
 

K  
p(x) =πkN (x|μk,k) , (1) 

k=1  

  
where K and πk indicate the total number of clusters and the mixing 

coefficient of the kth cluster, respectively. N (x|μ, Σ) is defined as follows, 
 

N (x|μ, Σ) 
 
 
 

where x is the position vectors of all nodes. Cluster parameters, μk and Σk, 

are the position vector of centroid of cluster k and 2×2 covariance matrix of 

the kth cluster, respectively. At the first step, EM algorithm calculates 
each nodes value of degree of dependence that is referred to as 
responsibility. The responsibility shows how much a node depends 

on a cluster. The nth nodes value of degree of dependence on kth 
cluster is given by following equation. 

γnk = 
 

πkN (xn|μk, Σk)  . 
(3) 

 

 
 

  K    
 

 =1 πj N xn|μj , Σj   

 j    
 

Because of its definition, the responsibility takes values between 0 

and 1. At the second step, the EM algorithm evaluates K weighted 

center of gravity of a 2-dimensional location vector of nodes. This 
evaluation uses the responsibility value as weight of nodes. At the 
third step, the locations of the cluster centroid are changed to the 
weighted centers of gravity evaluated in the second step.  

D. Proposed clustering method 

 
Our objective is to propose a clustering method based on the 

EM algorithm. In supposed widely and densely deployed WSNs, 

which have high variety and high volume of data, we need to 

consider groups, which refer to sets of nodes that can 

communicate with each other. Therefore, nodes that cannot 

communicate with each other belongs to different groups. To 

collect data from all nodes, the number of clusters must be set to 

more than the number of groups. At first, the mobile sink sets the 

cluster centroid, μ, to random locations. By using a random 

position vector of cluster centroid, communication distances of 

each node to cluster centroid, Dnk, are calculated. Thereafter, the 

mixing coefficient, π, and covariance matrix, Σ, are calculated. 

After the cluster initialization phase, our proposed method selects 

a group g that has the largest value of proportion of number of 

nodes to the number of clusters in group g, shown as follows, 

vg = Kg . (5)  
 

 

 N
g  

 

In the selected group that has the highest value of vg, our proposed 

method picks up all nodes that belong to group g and updates these 

nodes responsibility value, γnk. This responsibility value reflects how 

much node n belongs to cluster k. By using the updated responsibility, 

γnk, cluster centroid, μ, and covariance matrix, Σ, are re-calculated, and 

the number of nodes which belongs to kth cluster is calculated as shown 
in the following equation, 

Nk = γnk. (6)  
xn∈X  

These calculations are repeatedly executed until the difference 

between the newly calculated P and previously calculated P becomes 

smaller than small number, _. 
 
E. Data gathering procedure using the proposed clustering 

technique  
After clustering, the mobile sink patrols every cluster centroid and 

collects the data from the nodes in the cluster. It is easy to see that 

delay is a main problem of using mobile sink in WSNs. This delay is 

the waiting time from data generation to data sending. Because the 

mobile sink moves relatively slow compared with electrical 

communication between nodes, the mobile sink scheme causes long 

delay. To shorten this delay, we need to minimize total patrolling 

path length. Thus, in our scheme the mobile sink patrols along 

Traveling Salesman Problem (TSP) path of all cluster centroid.  
Once the mobile sink arrives at the cluster centroid, it collects 

data from sensor nodes. Directed Diffusion  is one of the most 
famous data collection schemes in WSNs. In our method, we 
consider using a typical example of them, i.e., One Phase Pull where 
the mobile sink node sends data request message at the cluster 
centroid. When a sensor node receives a data request message from 

cluster k, the node re-broadcasts the data request message and replies 

data to the neighboring node, which is the parent node in the data 

request tree of cluster k. Then, the node relays data messages to the 

sink. To minimize the total required energy to send data; all nodes 
send the sensed information according to the value of responsibility 
of the cluster. The responsibility value is calculated based on the 

given parameters, μ, π, and Σ, according to (3). These parameters are 

added to data request message and sent by the sink. Only after the 

= 

1 

exp  − 

1 

(x − μ)
T

 Σ
−1

 (x − μ)  ,  (2) 

 
   

(2π) |Σ|
1/2

 2 
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sensor deployment, each node exchanges its own position vector, x, 

with sensor nodes belonging to same groups. Because the exchange 
of position vector is executed only one time after the sensor 
deployment, the energy consumption is not significant. As a result, 
when a node belongs to only one cluster, the node can send all data 
to the sink node. And when a node belongs to more than one cluster, 
the node sends data according to the responsibility of each cluster. In 

case of γn1 = 0.6 and γn2 = 0.4, if the nth node receives a data request 

message that is sent by the sink node at the centroid of cluster 1, the 
node replies 60% of data. And if the node receives data request 
message that is sent from cluster 2, the node sends 40% of data to 
the sink node at the centroid of cluster 2. By sending data using this 
cluster adapted Directed Diffusion scheme, we can minimize total 
required energy to send data. 
 

 

 

 

 

 

 

 
(a) Low connectivity network (b) High connectivity network 

Fig. 3.  Data request flooding in low and high connectivity network 
 

IV. DERIVING THE OPTIMAL NUMBER OF CLUSTERS IN  
THE PROPOSED CLUSTERING METHOD 

 
The data gathering method presented in the previous section aims 

to minimize energy consumed by gathering data. However, it still 

has a remaining issue, which is to end the optimal number of 

clusters. Previous researches in literature often consider increasing 

the number of clusters lead to the decrease of energy consumption 

for data transmission. However, such researches do not take into 

consideration the energy consumption of data request message. In 

this section, we point out this problem, and show an analysis to 

derive the optimal number of clusters. 
A. Definition of connectivity 
 

To analyze the correlation between energy consumption and 

connectivity, we formulate the connectivity of nodes. In this paper, 

we define the connectivity as the portion of nodes that can 

communicate with each other. 

 

 

G
=1 Ng (Ng 1)   

 

C = 
g

 N (N − 1)
−
  . (7) 

 

This metric takes a value between 0 and 1. When all nodes can 
communicate with each other, the value of connectivity is 1. If every 
node is isolated, the value is 0. When the mobile sink starts 
computing the optimal number of clusters, the mobile sink node 
knows every sensor nodes location. Therefore, the mobile sink can 

calculate the connectivity value C based on nodes location. 
B. Data request flooding problem 
 

In WSN using mobile sink, the sink node sends data request 

message to invoke data transmission from sensor nodes when it 

arrives at the cluster centroid. The nodes that receive data request 

message send the data to the sink node and broadcast data request 

message to their neighboring nodes. That data request message is 

repeatedly broadcasted until all nodes that belong to the same group 

receive the message. Although some nodes may receive data request 

message more than 2 times, they only send data and broadcast the 

data request message once after the first time of receiving the 

message. These broadcasts of data request message cause high 

energy consumption because the network will be flooded with 

redundant wireless communication. Thus, reducing data request 

transmission is also important for mobile sink scheme. 
The impact of data request flooding issues becomes significant 

when connectivity becomes larger as an example shown in Fig. 3. In 

Fig. 3(a) and Fig. 3(b), there are two groups and one group, 

respectively. Six sensor nodes are scattered on the ground. 

Furthermore, the sink nodes traverse the two cluster centroid, and 

broadcasts the data request message. In the case of Fig. 3(a), nodes 

can only communicate with the nodes that belong to the same group. 

Sink node broadcasts data request message to each node at cluster 1, 

and these nodes broadcast the data request message. Therefore, the 

sum of the transmission of data request message of both cluster 1 

and cluster 2 is 6. On the other hand, in Fig. 3(b), where nodes can 

communicate with all nodes, the data request message sent at the 

cluster 1 is transferred to all nodes. Furthermore, all nodes broadcast 

the data request message. Therefore, sum of the transmission of data 

request message of both cluster 1 and cluster 2 is 12.  
Even if number of nodes and clusters stay the same, the data 

request flooding problem becomes more serious with higher 

connectivity. Moreover, it is clearly understood that the total number 

of transmitted data request messages increase when the numbers of 

clusters increases. Because of this problem, it is necessary to find the 

optimal number of clusters in terms of connectivity and energy 

consumption. 

 
C. Computing the optimal number of clusters 
 

To decide the optimal number of clusters, we need to define 
objective function. The objective function is defined as the sum of 
required energy of data and data request message transmissions. 

Thus, the objective function, W (K), can be deÞned as the sum of 

energy consumption in one cycle of mobile sink patrol as follows.  

W (K) = DReqEReq(K) + DDatEDat(K), (8) 
 
where EReq(K) and EDat(K) are the sums of the square of 
transmission distance of data requests and data messages, 

respectively. DReq and DDat indicate the data size of data and data 

request messages, respectively. EDat(K) is evaluated according to the 
following equation: 

EDat = γnk · lh
2

, (9) 
n=1 k=1 h=1  

Where Hnk is the hop count from nth node to kth cluster centroid and 

lh is communication distance of each hop. When nth node cannot 

communicate with kth centroid, we set the value of Hnk to 0 and the 
value of required energy to 0. Moreover, each node re-broadcasts 
each data request message one time with the maximum transmission 

power. Since the data transmission energy, EDat(K), is a decreasing 

function of K while data request transmission energy, EReq(K), is an 

increasing function of K, there is a trade-off relationship between the 
Þrst and second terms in the right side of (8). By considering the 

condition that the number of clusters, K, must be greater than the 

number of groups, G, the optimal number of clusters, Kopt, is defined 
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by the following equation. 
Kopt = max(G, arg min(W (K))).  (10) 

      K     

In order to calculate the required energy to transmit data  
request messages, we consider one group of node that has 
Ng nodes and Kg cluster centroids. Data request message is 
sent from every cluster and every node re-broadcasts it one 

time. Thus, the total required energy to transmit data request 

massage is formulated as follows:     
             

   G         
           

  

EReq = Kg Ng R
2
, 

 

(11)    
  =1        
   g        

where R is the maximum transmission range of sensor nodes. 
For simplicity, constant variables are omitted. If there is no 

imbalance of location of cluster centroids, the number of nodes 
that belongs to each cluster is the same.   

             

   K
g  

  
K  

   

(12)    
=     

   

Ng 
 

N 
   

         

Here, if the number of nodes is larger than 1, the connectivity, 

C, can be approximated as follows:     

  G      G   
 

 

g=1 Ng (Ng  1)  g=1 
N

g
2   

C = N (N − 1)
−
     N 2 . (13) 

Therefore, from (11), (12) and (13), EReq can be calculated as 

follows:            

  EReq = KNR
2
C.  

(14)    

             

This analysis says that the required energy for data request  
Transmission is proportional to connectivity. Thus, it can be 
seen that the number of clusters has a signficant effect on con- 
nectivity. Moreover, the function is a monotonically increasing 
function of K which indicates that a lower number of clusters 
is better for reducing energy of data request transmissions.  
By calculating the required energy for data transmission as 
in  (14), and data request transmission as in (9), the optimal 
number of clusters,  (10), can be calculated by using (8) and 
(10).             
             

V. PERFORMANCE EVALUATION   

We conducted performance evaluation by using a clustering 

Simulator built by C++ programming language. In this section, 

we first evaluate the clustering efficiency. Then we evaluate 

total energy consumption to evaluate our proposed method of 
Optimizing number of clusters.        

       

             

A. Efficient data collection 
        

        

In this experiment, we measure the energy consumption for 
data transmissions, EDat, and the efficiency of our proposed 
Clustering algorithm by varying the number of nodes. Table 
I show simulation parameters used in the first experiment. 
Sensors are uniformly deployed in a 5000 × 5000 square 

Meters area. The nodes communication range is set to 438.57 

meters, and we measure EDat and efficiency of our proposal 

TABLE I      

   
ENVIRONMENT OF 

FIRST  EXPERIMENT     
Node distribution  Uniformly random   

Number of cluster, K   10   
Number of node, N  20 - 100   
Communication range, R  438.57m   
Length of one side of Þeld, L   5000m   

        

        
TABLE II      

ENVIRONMENT OF 2ND EXPERIMENT   
      

Number of cluster, K  5 - 50    
Number of node, N   

50 - 100    

    

Communication range, R  200m - 600m   

Length of one side of Þeld, L   1000m - 5000m   
   

Clustering algorithm  Proposed algorithm   

 
B. Optimal number of clusters 

To evaluate our proposed method of optimizing number of 

clusters, we measure the energy consumption by varying the number 

of clusters. Energy consumption is defined as the sum of energy 

consumption of data transmissions and data requests. Given 

parameters are enumerated in Table II.  
The required energy for data transmissions and data request 

transmissions, objective function as described in the previous 

subsection, energy is measured in units of m
2

. Black dots are the 

optimal number of cluster computed by using our method. Dash 

lines are the area where the number of clusters is smaller than the 

number of groups. In those areas, a mobile sink cannot collect all 

data. By using our method, the optimal number of cluster is decided 

as 17, 23, 32, 47, and 50 when connectivity is 1.0, 0.8, 0.6, 0.4, and 

0.2, respectively. These results show that traditional method which 

increases the number of clusters is not always the best solution to 

reduce energy consumption. 
 

VI. CONCLUSION 
 

In this paper, we investigated the challenging issues pertaining to the 

collection of the big data generated by densely distributed WSNs. 

Our investigation suggested that energy-efficient big data gathering 

in such networks is, indeed, necessary. While the conventional 

mobile sink schemes can reduce energy consumption of the sensor 

nodes, they lead to a number of additional challenges such as 

determining the sink nodes trajectory and cluster formation prior to 

data collection. To ad-dress these challenges, we proposed a mobile 

sink based data collection method by introducing a new clustering 

method. Our clustering method is based upon a modified 

Expectation-Maximization technique. Furthermore, an optimal 

number of clusters to minimize the energy consumption were 

evaluated. Numerical results were presented to verify the 

effectiveness of our proposal. 
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Abstract- In Communication system, the system capacity and performance are adversely affected and degraded by interference. 

Hence, power control plays a prominent role in an interference-limited system, which increases the efficiency by mitigating the 

adjacent and co-Channel interference in the system. 

In this paper, primarily power control is said to be used in maintaining the acceptable Carrier to Interference Ratio (CIR) by meeting 

some Quality of service (QoS) requirements Objective function that is defined as maximum channel capacity in a power constraint 

scenario. The signals in a radio channel undergo different propagation effects like reflection, refraction, scattering and shadowing.  

Hence, the distribution of users across subcarrier groups as well as their transmission powers within a given cell has a significant 

effect on how users and power are accordingly distributed elsewhere in the network to maximize the capacity of the system thereby 

enhancing its performance by the multiple carrier code division multiple access (MC-CDMA). 

Constraints on the available radio spectrum, owing to a continuous evolution and innovations in the field of Telecommunications 

affect adversely the development of Mobile Communications. The introduction of high data rate multimedia mobile services in the 

Mobile Communication Systems such as MMS, video calls, TV on phone, Internet etc, require a huge amount of bandwidth. There is 

an ever-growing demand on the limited radio resources with the burgeoning number of mobile phone users. Consequently, an efficient 

use of radio resources has become an imperative global challenge. Among different Radio Resource Management (RRM) techniques, 

power control, also known as TPC (Transmit Power Control), is one of the important Power Control ‘interference suppression’ 

techniques. The system capacity and performance are adversely affected and degraded by interference. Hence, power control plays a 

prominent role in an interference-limited system, which increases the efficiency by mitigating the adjacent and co-channel interference 

in the system. 

There are several power control techniques using the link quality measurements in both forward and reverse channels to adjust the 

power levels. There are also centralized and distributed power control algorithms. But the limited scope of this thesis is to consider the 

effectiveness of using power control in enhancing the capacity of multiple carrier code division multiple access (MC-CDMA) systems. 

 

 

I. INTRODUCTION 

ower control in cellular communications is a challenging task since the system is complex and mobiles randomly move all the 

time. Thus the channel is time varying and the various channel parameters affect the system performance considerably. 

Power control is proved to be a potential technique for resource allocation, which balances the power levels of all the transmitters and 

receivers in the system. It also shows promising results in the capacity enhancements irrespective of the multiple access techniques. 

In addition to this, power control also has an important role in reducing the battery power consumption, which is an essential factor for 

the next generation mobile phones. 

In this context, we try to evaluate the performance enhancing capacity of MC-CDMA using power control to gain a better 

understanding of these different power control approaches to enhance MC-CDMA in the field of cellular mobile communications. 

 

 

II. PROBLEM STATEMENT 

The basic power control problem can be termed as the ‘Near-Far effect’. In a general power control environment where all the 

mobiles in a system transmit with equal power levels, the power of the mobile closest to the base station dominates that of the 

mobile relatively further from the base station. This phenomenon is called ‘Near-Far effect’ and fig. 1 depicts the same explicitly. 

                                                                         

               

P 
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To accommodate greater number of users, the available radio spectrum is divided among the users with some multiple access 

techniques and the same spectrum can be reused with different criteria. But, if the power levels of a user are not controlled, it may 

result in some interference to both co-channel and adjacent channel users. 

Apart from this, in the event of a random movement of the mobile user, the mobile tries to be connected to the nearest base station 

all the time, maintaining certain minimum signal. So, every time the mobile moves from place to place, its received power levels at 

the base station also vary. If the user is at the edge of the cell, the mobile tries to increase its power. This results in using up of the 

battery of the mobile quickly. Hence, power control has become extremely important not only for suppressing the interference and 

increasing the capacity of the system but also for enhancing the battery life. 

 

III. METHODOLOGY 

3.1 BACKGROUND REVIEW 

The basic problem in mobile communications is the efficient use of the radio spectrum. In overcoming, this problem, the mobile 

communications have evolved significantly from 1st generation (1G) to 3rd generation (3G) and now are heading towards the 4th 

generation (4G). The early cellular telephony system was based on the Frequency Division Multiple Access (FDMA), where the entire 

spectrum is divided among users and there are separate channels for uplink and downlink communications. 

The First Generation cellular systems in the early 1980s basically catered to the requirements of voice communications only. 
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Fig 2; the introduction of data 

Multicarrier CDMA (MC-CDMA) technology is the one of the major key solution for the development in future wireless 

communication systems. The further improvement of data transmission with the limited bandwidth is achieved by multiple-input 

multiple-output (MIMO) structure. The MC-CDMA system is subject to limiting factors such as multiple-access Interference (MAI) 

and inters carrier interference (ICI) and these interferences diminish attainable throughput performance. The transmission strategy to 

avoid the interference noise is by its power allocation to each user. 

The capacity enhancement in Multi Carrier Code Division Multiple Access (MC-CDMA) technique with multiple antennas at both the 

transmitter and the receiver is achieved by restricting interference noise through power control method at transmitter. Due to time 

varying nature of the channel, channel fading is not identical to all sub carriers. So, the allocation of sub carriers to the users according 

to the instantaneous Channel State Information (CSI) also improves the capacity of the MCCDMA system. In this paper, the 

maximization of capacity in MCCDMA-MIMO system is achieved through dynamic allocation of sub carriers to each user and power 

allocation to constrain total power at transmitter. Power is distributed among all users with the help of SINR that is received by the 

transmitter instead of getting full Channel State Interference. The sub carrier group assignment is implemented by selecting best sub 

carriers with maximum Signal to Interference and Noise Ratio (SINR) value and user’s rate requirements. The performances of 

capacity improvements and outage probability reduction in MCCDMA-MIMO are analyzed with various diversity sizes (SISO, 22, 

44). 

Multicarrier code-division multiple access (MC-CDMA) is used to suppress multipath and to overcome the multipath channel 

estimation problem in single-carrier SIC systems. In addition, an optimal power control algorithm for MC-CDMA, allows analytical 

bit-error rate expressions to be found for an uncoded system. Multiple access techniques must be wisely managed. This perspective is 

pivotal since the variations in propagation channel are very fast and the system is highly complex due to random and unpredictable 

movement of mobile users continuously. This complexity in the cellular system periodically contributes to different interference 

levels, high or low, resulting in the degradation of the system capacity. Transmitter power control is an efficient technique to mitigate 

the effect of interference under fading conditions, combat the Near-Far problem and conserve the battery life.  In this paper, Objective 

function is defined as maximum channel capacity in a power constraint scenario. The signals in a radio channel undergo different 

propagation effects like reflection, refraction, scattering and shadowing. A smooth surface reflects the signals. But, when the signals 

encounter sharp edges of buildings, they are refracted, while a rough surface scatters them. When these signals are obstructed by big 

buildings, they pass through them causing the shadowing effect. All these effects cause the channel to be lognormal, Rayleigh and 

Rician distributed. 

The fading of signals is categorized as fast or multi-path fading and slow or shadow fading. The fast fading of signals is due to the 

rapid change of the signal amplitude and phase due to the multi-path arrival of the signal. Similarly, the slow fading of the signals is 

due to the shadowing effects caused by the buildings, mountains, hoardings etc. These fading channels are modeled by a log normally 

distributed random variable. In fact these fading problems can be used in a constructive way to boost the signal strength. For instance, 

multi-path fading is best utilized using Multi Input Multi Output (MIMO) antennas. 

 

I.V. POWER CONTROL    

 The primary purpose of power control is to maintain the acceptable Carrier to Interference Ratio (CIR) by meeting some Quality of 

service (QoS) requirements. So, it is obvious that all the transmitters should transmit with different power levels since every 
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transmitter (Mobile station in our case) is at a different distance and the signals experience different fades. Open Loop Power 

Control; is generally used in combating the Near-Far and shadowing problems. As the name itself indicates, this power control does 

not have feedback mechanism as the mobile itself dynamically adjusts its transmitting power. The mobile tries to estimate the signal 

strength on the forward pilot channel (Base to Mobile) and decides its transmitting power. If the mobile senses a large power then, the 

mobiles assumes that the base station is near and reduces its power level and vice versa. 

 

 
Closed Loop Power Control; is used in combating the fast fading effects, generally caused by multi-path fading. This mechanism is 

also termed as ‘fast power control’ as it deals with the fast fading. Since the forward and reverse links are considered to  be highly 

uncorrelated, the feedback mechanism is employed in this power control. The base station estimates the signal from the mobile in the 

reverse channel (Mobile to Base) and compares that signal-estimate with a predetermined signal level and sends the appropriate power 

control command to the mobile station as illustrated in fig.4. 

 

 

Fig.4 closed loop power control. 

Outer Loop Power Control is used to maintain different CIR levels depending on the QoS requirement. The signal from the mobile in 

the reverse link is measured and its frame error rate (FER), is calculated. This FER is compared with the predetermined FER 

depending on the QoS. If the measured FER is not equal to the Estimates the signal on the reverse channel Compares with target and 

Sends power control command Mobile adjusts the TP and transmits back.  Centralized Power Control is a mechanism with a central 

controller having the information of all the link gains of the system. These link gains are utilized to find the optimal solution to control 

the power in all the links simultaneously. This type of power control is practically unrealizable, since the equipment is complex and 

there is extreme signaling between base stations. 

De-Centralized or Distributed power control is based on the local link gain measurements. Each base station measures its local 

parameters like link gain and CIR to control the power in that link. This type of power control is practically realizable since it does not 

involve complex signaling and is easier to implement. 

Some of the advantages of power control can be briefly summarized as: 

 Suppression of Near-Far problem 

 Reduction of adjacent and co channel interference. 

 Improvement of QoS 

 Enhancement of system capacity 
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 Enhancement of battery life. 

V. CONCLUSION 

The distribution of users across subcarrier groups as well as their transmission powers within a given cell has a significant effect on 

how users and power are accordingly distributed elsewhere in the network to maximize the capacity of the system. Hence the concept 

of power control in MC-MCDA its performance by different basic distributed power control are seen to be basic interference problem 

solving techniques in today’s wireless communications, the advantages of Multiple carrier - Code division multiple access techniques 

is in its use of smaller bandwidth. 
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Abstract- The Students’ Variables as Predictor of Secondary 

School Students’ Performance in Physics in Ekiti West Local 

Government Area of Ekiti State, Nigeria was investigated in this 

study.  The study adopted a survey research design of the ex-post 

facto type. The sample comprised 120 senior secondary school II 

Physics students drawn from the six secondary schools in Ekiti 

West Local Government Area of Ekiti state. The instruments 

used for the study was questionnaire and past academic 

performance in Physics of the students involved in the study. 

Two research hypotheses were generated and  analysed in the 

study using Pearson’s Moment Correlation and Multiple 

regression statistical analysis. Among others, the study revealed 

that: students‘ variables (study habit, attitude to and interest of 

students in Physics) are better predictors of students’ 

performance in Physics, while student gender has no influence on 

students academic performance (is a poor predictor). The results 

also revealed the individual contribution of students’ variables to 

students performance in term of beta weight 0.222 (22.2%), 

0.196 (19.6%), 0.142 (0.14.2%) and 0.020 (2%) for students 

attitude to Physics, study habit, students interest and gender of 

the students respectively. Conclusion and recommendations were 

also made in this paper. 

 

Index Terms- Physics,  students, variables and academic 

performance 

 

I. INTRODUCTION 

cience has become such an indispensable tool that no nation, 

developed or developing, wishing to progress in the socio-

economic sphere will afford to relegate its learning in schools. 

The role of science in this modern era of technology is wide and 

profound. In line with this reasoning, [24] emphasized the 

importance of scientific knowledge in boosting national prestige, 

military might, national income and international rating of the 

country. In the words of [27], “Physics is the most utilized basic 

science subject in most technology and technology- related 

profession”. This merely indicates that the enormous role that 

Physics plays in the technological growth of any nation must not 

be undermined. In spite of the great emphasis on Physics  

teaching because of its central role in technological 

advancement, students are observed to perform poorly in 

academic achievement in the subject (see table 1).  

 

 

 

 

Table 1: Showing summary of trends of performance in 

Physics in the West Africa Senior Secondary School 

Certificate Examination, Ekiti State (between 2005-2012) 

 

YEA

R 

TOTAL  

No  

EXAMI

NED 

CREDI

T 

A1- C6 

PASSES 

D7- E8 

FAILUR

E 

F9 

2005 3738  2156 

(57.7%) 

1104(29.5

%) 

478 

(12.8%) 

2006 4157  2661 

(64.0%) 

1004 

(42.2%) 

492 

(11.8%) 

2007 4435 2524 

(56.9%) 

1243 

(28.0%) 

668 

(15.1%) 

2008 3385 1274 

(37.6%) 

 797 

(23.5%) 

1314 

(38.9%) 

2009 4289 2296 

(53.5%) 

1036 

(28.7%) 

 937 

(17.8%) 

2010 5459 2569 

(49.8%) 

1825 

(31.6%) 

1065 

(18.6%) 

2011 6859 4020 

(58.6%) 

1124 

(16.4%) 

1715 

(25.0%) 

2012 5081 2514 

(49.5%) 

1379 

(27.1%) 

1188 

(23.4%) 

Source: [10]). 

 

       A cursory look at the table revealed that not very many of 

the candidates had credit pass in the subject over the period of 

observation. In addition, mostly, over 40% of  the candidates that 

were examined over the period of observation (except, 2006) 

scored below credit level grade which are considered to be 

failure grade and as cannot acceptable for admission purpose to 

read any science based course in the tertiary  institutions. 

       Many factors have been attributed to this ugly and 

unwholesome situation. 

       These factors, include: students’ negative attitude towards 

Physics, students’ lack of interest in Physics, gender inequality 

and student study habits  according to [2]; [7]; [3] and [22]. 

Attitude is an opinion or general feeling about something [12]. In 

the studies of Wilson and [13], students’ positive attitudes to 

science correlate highly with their science achievement. Similar 

reports were recorded by [31] and [29], that students show more 

positive attitudes after been exposed to self-learning strategy 

such as computer and text-assisted programmed instruction, self-

learning device, self- instructed and problem- based instruction. 

Moreover, several studies, such as [5]; [23]; [32]; [1]; [32]; [14] 

have variously reported that students’ positive attitudes towards 

science highly correlate with their achievement in science and 

students’ attitude towards Chemistry have significant direct 

S 
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effect on students’ achievement. [4] in his study affirms that 

improved students’ attitude in Physics will enhance students’ 

performance in the subject.  

       Interest is a feeling of curiosity or concern about something 

that makes attention turn towards it [12]. Research has shown 

that students will study and learn Physics better and, moreover, 

choose Physics as a course in upper secondary school if they are 

interested in it [17]. 

       In the same way, modern research on interest [15] has also 

shown that interest-based motivation to learn has positive effects 

both on studying processes and on the quality and quantity of 

learning outcomes. 

        [26] in their study on science and technology education in 

democratic government for sustainable national development, 

assert that unimpressive response to science and technical 

education is particularly evident in students’ poor performance in 

science subjects at secondary school level. Similarly, [8] 

observed lack of interest in Physics by students due to 

preconceived idea that Physics is a difficult subject, and this has 

affected the enrolment and performance of students in Physics. 

Researchers have identified a number of factors that may have 

impact on students’ interest in specific subjects. For example, in 

a study on structural and dynamic aspects of interest 

development, [18] identified a significant decline in interest in 

Physics, Chemistry and Mathematics as students’ progress 

through secondary school. He also noted that this decline is 

especially pronounced for girls. Similarly, according to [34], 

research into students’ attitude and interest in Physics originates 

from the 1960s and 1970s, basic questions are still open: how to 

make students’ attitude towards Physics more favourable and 

how to increase their interest in the subject. Interest has many 

implications for studying and learning. 

       It is particularly noteworthy that a variety of research also 

found significant gender differences in attitude towards, and 

interest in science, with girls losing interest faster than boys in 

secondary school ( [14]; [30]; and [11). Also, [20] indicate that 

these gender differences were most likely to be connected with a 

number of variables related to classroom experiences, including 

pedagogical variables. [28] in their study to determine the factors 

which predict performance in secondary school Physics asserts 

that sex is a very good predictor of performance in Physics at 

secondary school level. Similarly, the findings of [6] reveals 

significant in the aspect of gender difference in favour of boys in 

Physics achievement. Also, [25] observed that there is gender 

inequality in science, technology and mathematics.  

       Conversely, [16], [21] and [9] in their separate studies on 

comparative analysis of SSCE and NECO results in Ohaukwu 

local government area of  Ebonyin State, gender differences in 

learning outcomes background and differences in gender gap 

comparisons across racial/ethnic groups in education and work 

respectively reported that there is no significant effect of gender 

on achievement of Physics. 

 

II. RESEARCH HYPOTHESES 

       The following research hypotheses were formulated and 

tested at p< 0.05: 

       HO1. There is no significant relationship between student 

variables and student academic performance in Physics. 

       HO2 : There is no significant relationship between the 

contributions of student variables to the academic performance of 

secondary school student in Physics. 

 

III. METHODOLOGY 

       The study was a descriptive survey of ex-post facto research 

design which was questionnaire based. The target population for 

this study comprised of all senior secondary class II (SS 2) 

Physics students in all the public secondary schools  in Ekiti 

West  Local Government Area of Ekiti State, Nigeria. Stratified 

random sampling technique was used to select twenty (20) 

students each from each of the six (6) selected secondary schools 

from Ekiti West Local Government Area of Ekiti State. A total of 

one hundred and twenty (120) students were used as samples for 

the study, these comprise of seventy nine (79) male and forty one 

(41) female. The instrument used for this study was 

questionnaire. The questionnaire is designed to elicit information 

students’ attitude towards Physics, Interest in Physics, Students’ 

study habits and Students’ gender. The researchers made 

personal contact with all the selected schools and collected the 

photocopy copy of the previous results in Physics of the students 

involved in the study. 

       With the permission of the authorities of the schools used for 

the study, the questionnaires were administered on the affected 

senior secondary class 2 Physics students.  The questionnaire 

copies were then collected and each of them was scored 

accordingly and the data collected were later analysed using 

Pearson’s Product Moment Correlation and Multiple regression 

statistical analysis at 0.05 level of significance. 

 

IV. RESULT AND DISCUSSION 

Hypothesis 1 

       There is no significant relationship between student variables 

and student academic performance in Physics. 

 

Table 2:  Correlation matrix of student variables and student 

academic performance in Physics 

   

 Gender  Physics 

Attitudinal  

Scale 

Physics  

Interest 

Scale 

Study 

Habit 

Student 

Academic 

Performance 

Gender 1.000     

Physics 

Attitudinal 

Scale 

.029 1.000    

Physics  

Interest 

Scale 

-.055 .320* 1.000   

Study Habit .017 .055 .521* 1.000  

Student 

Academic 

Performance 

.060 .482* .411* .623* 1.000 

* correlation is significant at the 0.05 level (2 – tailed) 

  

       The result from table 2 shows that r-cal between the students 

study habit and their academic performance in Physics is 
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significant (i.e. r-cal = .623 > r-table =0.195). Also, student 

attitude towards Physics and their academic performance in 

Physics is also significant (i.e. r-cal = .482 > r-table = 0.193). 

Similarly, It also shows that r-cal between student interest in 

Physics and Students performance in Physics is significant (i.e. r-

cal = .411 > r-table = 0.193). Moreover, student study habit and 

their interest in Physics are significant (i.e. r-cal = .521 > r-table 

= 0.193). It also shows that r-cal between student interest in 

Physics and Students attitude towards Physics is significant (i.e. 

r-cal = .320 > r-table = 0.193). The result further revealed that r-

cal between student gender and Students performance in Physics 

is not significant (i.e. r-cal = .060 < r-table = 0.193). 

       In summary, student study habit shows the highest 

relationship with student academic performance in Physics with 

r-cal = 0.623, followed and interest in Physics with r-cal = .521, 

followed by students’ attitude and their academic performance in 

Physics with r-cal = .482, followed by student interest and their 

performance in Physics with r-cal = .411 while the correlation 

between students’ interest in Physics and attitude towards 

Physics has the least value of r-cal = .320. The result shows no 

correlation between students’ gender and Students performance 

in Physics. 

 

Hypothesis 2 

       There is no significant relationship between the contributions 

of student variables to the academic performance of secondary 

school student in Physics. 

       In order to test the hypothesis, scores on all the identified 

predictors (students’ variables) of academic performance 

constitute the independent variables while students’ academic 

performance represents the dependent variable. These set of 

scores were subjected to statistical analysis using multiple 

regression analysis at 0.05 level of significance. 

 

The regression model is specified as follows: 

Y = f(x) 

Y = b0+b1X1+b2X2+b3X3+ b4X4+Ui 

Where X1 = student study habit 

 X2 = Physics interest Scale 

 X3 = Physics Attitude Scale 

 X4 = gender 

 bi = slope 

 Ui = stochastic error term. 

Regression result is presented in table 3 below 

 

Table 3: Multiple regressions of the student variables and 

academic performance of secondary school students’ in 

Physics 

 

Model B Std 

Error 

Beta  

    t 

Sig 

T 

Remark 

Constant 219.846 21.222  - 8.746 .000 Sig 

Gender 8.122 2.047 .020 .221 .473 Not Sig 

Student 

Attitude 

Scale 

.120 .174 .222 .690 .490 Sig 

Physics  

Interest 

Scale 

.037 .048 .142 .459 .076  Sig 

Study 

Habit 

.103 .054 .196 1.918 .056 Sig 

Dependent Variable: student academic performance.   

Multiple R = 0.901 

Multiple R
2
 = .812 

Adjusted R
2
 = .812 

F = 94.723 

Sig. F = .000 

 

       The result from table 3 shows that the students’ attitude is 

the single best predictor of student academic performance in 

Physics with beta weight 0.222 (22.2%). Student study habit is 

the second best predictor of student academic performance in 

Physics with beta weight 0.196 (19.6%). This is followed by 

students’ interest in Physics and students’ gender with beta 

weight 0.142 (14.6%) and 0.020 (2%) respectively.  

       The composite relationship between predictors (students’ 

variables) and academic performance is very high, positive and 

statistically significant at 0.05 level (R=0.901, P<0.05). The 

coefficient of determinant (R
2
) is 0.812. This implies that about 

81% variation in the students’ academic performance is jointly 

explained by variation in the predictor variables. The remaining 

19% unexplained variation is largely due to variation in other 

variable which are not in line with the regression model but 

otherwise constitute the stochastic error term. 

       Testing the effect of individual predictor variable on 

students’ academic performance, the result shows that students’ 

study habit (t=1.918, P 0.05), students’ attitude (t 0.690, 

P 0.05)  and students’ interest in Physics ( t  .459) were 

statistically significant at 95% confidence level in each case. 

However, the impact of Student gender (t= .221, P>0.05) are not 

statistically significant at 0.05 level. 

The regression model is statistically significant in terms of 

overall goodness of fit (F = 94.723, P < 0.05). 

 

V. DISCUSSION 

       The results of the study were discussed based on the two 

research questions: 

       The result from table 2 shows significant difference in the 

student attitude towards Physics and their academic performance 

in Physics significant (i.e. r-cal = .482 > r-table = 0.193). This 

shows that positive attitude towards Physics is a good predictor 

academic performance in Physics. This results agrees with the 

findings of  [13] and  [4] that students’ positive attitudes to 

science correlate highly with their science achievement and that 

improved students’ attitude in Physics will enhance students’ 

performance in the subject.  

       Similarly, It also shows that r-cal between student interest in 

Physics and Students performance in Physics is significant (i.e. r-

cal = .411 > r-table = 0.193).That is ,  the result is significant.  

This results agrees with the findings of [15] that interest-based 

motivation to learn has positive effects both on studying 

processes and on the quality and quantity of learning outcomes. 

Moreover, the result that r-cal between student gender and 

Students performance in Physics is not significant (i.e. r-cal = 

.060 < r-table = 0.193) agrees with the findings of  [16], [21] and 

[9] in their separate studies reported that there is no significant 

effect of gender on achievement of Physics. 
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       The result from table 3 shows that the students’ attitude is 

the single best predictor of student academic performance in 

Physics with beta weight 0.222 (22.2%). This results agrees with 

the findings of  [13] and [4] that students’ positive attitudes to 

science correlate highly with their science achievement and that 

improved students’ attitude in Physics will enhance students’ 

performance in the subject. This is followed by students’ interest 

in Physics and students’ gender with beta weight 0.142 (14.6%) 

and 0.020 (2%) respectively.  

       The composite relationship between predictors (students’ 

variables) and academic performance is very high, positive and 

statistically significant at 0.05 level (R=0.901, P<0.05). The 

coefficient of determinant (R
2
) is 0.812. This implies that about 

81% variation in the students’ academic performance is jointly 

explained by variation in the predictor variables. The remaining 

19% unexplained variation is largely due to variation in other 

variable which are not in line with the regression model but 

otherwise constitute the stochastic error term. 

  

VI. CONCLUSION 

       As a result of the findings of this study, it is concluded that 

students’ variables (students’ attitude towards Physics, Students’ 

interest in Physics and study habit) were significantly important 

to students’ academic performance in Physics. This simply 

implies that performance of student in Physics strongly depend 

on students’ attitude towards Physics, Students’ interest in 

Physics and study habit. 

 

VII. RECOMMENDATIONS 

       Based on the findings of this study, it was recommended 

that: 

       Students of  Physics must cultivate right attitude towards the 

learning of the subjects. They should have the mind that Physics 

is fascinating; view it as something around them every day and 

not as an abstract subject. 

It is also recommended that students of  Physics must cultivate 

good study habit and good interest in the subject. They should 

learn how to go over what they were being taught for that day in 

Physics at night and make consultation to other text to widen 

their knowledge on the topic. 

  

REFERENCES 

[1] I.  Ajzen, and M. Fishbein,. Attitudes and the attitude-behaviour relation 
reasoned and automatic processes. European Review of Social Psychology, 
2000, 11, 1-33. 

[2] A.O. Akanbi, Trend in physics education in secondary school in Kwara 
State. Lafiagi Journal of Science Education, 2003, 5(1&2), 69-75. 

[3] B.M. Akinola, Causes of mass failure in senior secondary school Chemistry 
in Ijebu East Local Government Area of Ogun State.Oro Science Education 
Journal, 2006, 4(5&6), 19. 

[4] O.A. Akinyemi, Enhancing students’ attitude  towards Nigerian Senior 
Secondary School Physics through  the  use of  cooperative, competitive 
and individualistic learning strategies. Australian Journal of Teacher 
Education, 2009, .34(1). 

[5] E.A. Alao, A scale for measuring secondary school students’ attitude 
towards Physics. Journal of Science Teachers Association of  Nigeria, 1990, 
26(2), 75-79. 

[6] A.O Ariyo, School and Students Factors as Determinants of Students’ 
Achievement in Physics at the Secondary School Level in Oyo State, 
Nigeria. Ph D. Thesis. University of Ibadan, Nigeria. 2006. 

[7] O.A. Asikhia, Students’ and teachers’ perception of the causes of poor 
academic performance in Ogun State Secondary Schools (Nigeria): 
Implications for Counseling for National Development. European Journal of 
Social Sciences, 2010, 13(2), 229. 

[8] L. Bamidele,  Students’ poor performance in Physics. A bane to our  
Nation’s Technological Development. Nigerian Journal of Science 
Education and Practice, 2004, 2(1),174 

[9] R. Coley, Differences in the gender gap comparisons across racial/
 /ethnic groups in Education and work. Policy Information Report, 
Educational Testing Service, Princeton, NJ. Retrieved from 
http://www.ets.org/media/Research/pdf/PICGENDER.pdf. 2010. 

[10] Ekiti State Ministry of Education, Science and Technology (2013). 
Summary of WAEC results in Physics in Ekiti State between 2005- 2012. 

[11] D. Elster, Students interests- The German and Austrian ROSE Survey. 
Journal of Biological Education, 42(1), 5-11.  Retrieved from  
http://dx.doi.org/10./080/00219266.2007.9656100. 2007. 

[12] Encarta Dictionary.  A Bloomsbury Reference Book created from 
Bloomsbury of World English. 2004. 

[13] C. Festus and O.A. Ekpete Improving students’ performance and 
 attitude toward chemistry through Problem-Based-Solving Techniques 
(PBST). International Journal of Academic Research in Progressive  
Education and Development, 2012, 1(1). 

[14] S. Gonen and B. Basaran, The new method of Problem-Solving in Physics 
Education by using Scorn-Compliant content package. Turkish online 
Journal of Distance Education- TOJDE, 2008, .9(3), 112-120. 

[15] S. Hidi, A. Renninger and A. Krapp,  Interest, a motivational variable that 
combines affective and cognitive functioning. In D.Y. Dai and R.J. 
Sternberg (Eds.), Motivation, Emotion, and Cognition. Malawah, NJ: 
Lawrence Erlbaum. 2004.  

[16] G. Igboke,  Comparative Analysis of SSCE and NECO Results in 
 Ohaukwu Local Government Area of Ebonyin State. Unpublished  Ph 
D thesis, Enugu State University of Science and Technology (ESUT). 2004. 

[17] Jari Lavonen, Reijo Byman, Kalle Juuti, Veijo Meisalo and Anna Auito. 
Pupil Interest in Physics: A survey in Finland. Online. Retrieved on 
15/2/2013. 2012. 

[18] A. Krapp, Structural and dynamic aspects of interest development: 
theoretical considerations from an autogenetic perspective. Learning and 
Instruction. 2002, 12, 383-409. 

[19] A.  Krapp,  Interest and human developmental educational-psychological
 perspective. British Journal of Educational Psychology. Monograph 
Series. 11(2), Development and Motivation: Joint 

perspective, 2003,  57-84. 

[20] M. Logan and K. Skamp, Engaging Children in Science across the Primary-
secondary interface: Listening to the students’ voice. Research in Science 
Education, 2008, 38, 501-527.  Retrieved from 

http:// dx.doi.org/10.1007/sIII  65-007-9063-8. 

[21] X Ma,  Gender differences in learning outcomes background. Paper 
prepared for the Education for All Global Monitoring Report Retrieved  
from 2008/ED/EFA/MRT/PI/80,http://unesdoc.org/images/0015/001555
 /155593e.pdf. 2007. 

[22] Macmillan, Mafulul Josiah. School location versus academic Achievement 
in Physics: Does Computer-Assisted Instruction (CAI) Has  Any Effect? 
Journal of Educational and Social Research, 2012, 2(8). 

[23] W. Ogunleye, Strategies for teaching Physics for learning gain in the Senior 
Secondary School: A guide to teachers. Journal of Science Teachers 
Association of Nigeria, 1993,  28(1&2), 151-156. 

[24] B.O Ogunleye and O. Adepoju  Fasakin, Everyday phenomenon in Physics 
Education: Impact on male and female students’ Achievement, Attitude and 
practical skills in urban and peri-urban settings in Nigeria. Pakistan Journal 
of Social sciences. 2011, 8(6), 316-324. 

[25] B.O Ogunleye and V.F.T. Babajide, Commitment to Science and Gender as 
Determinants of Students Achievement and Practical Skills in Physics. 
JSTAN Journal. Online . 2011. Retrieved 11/07/2012. 

[26] M.A. Okooboh,  M.A. Afolabi  and O.A. Asikhia, Science and Technical 
Education in a Democratic Government for sustainable National 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 8, August 2014      545 

ISSN 2250-3153  

www.ijsrp.org 

Development. The conference: Journal of Contemporary Educational 
Thoughts, 2004, 1(1),44-45. 

[27] R.D. Olarinmoye, Strategies for effective teaching of modern Physics. A 
keynote Address presented at the STAN Physics Panel Workshop held at 
Government College, Katsina State. From 24th -29th ,April,2000. 2000. 

[28] D.U Onah and E.I. Ugwu, Factors which Predict Performance in Secondary 
School Physics in Ebonyin North Educational Zone of Eboyin State, 
Nigeria. Unpublished masters’ Degree Dissertation, ESUT. 2010. 

[29] A.A. Popoola, Effects of Heuristic Problem- Solving and programmed 
Instructional Strategies on Senior Secondary Students’ LearningOutcomes 
in Mathematics in Ekiti State,Nigeria. Unpublished Ph. D Thesis. 
University of Ibadan. 2002. 

[30] R. Trumper, Factors affecting Junior High School Students’ interest in 
Physics. Journal of Science Education and Technology, 2006, 15(1), 47-59. 
Retrieved from http://dx.doi.org/10.1007/s/0956-006-0355-6.  

[31] V.J. Udousoro, The Relative Effects of Computer and Text-Assisted 
programmed instruction on students’ learning outcomes in Mathematics. 
Unpublished Ph. D Thesis. University of Ibadan, Nigeria. 2000. 

[32] M. Weinburgh, Gender, Ethnicity, and Grade level as predictors of middle 
school students’ Attitudes toward science. Georgia State University. 1998. 
Retrieved from  www.ed.psu.edu/CI/Journals/.on 17/12/2012. 

[33] V. I. Wilson, C.  Ackerman  and C. Malave, Cross-time attitudes concert 
formation and achievement in College freshman Physics. Journal of  
Research in Science Teaching, . 2000, 37(10), 1112-1120. 

[34] J. Bennett, Teaching and learning science: A Guide to Recent Research and 
its Applications. London: Contium. 2003. 

 

AUTHORS 

First Author – AWODUN, Adebisi  O, Department of Physics, 

College of Education, Ikere- Ekiti, Ekiti State, Nigeria 

Second Author – ONI, Samuel A, Department of Physics, 

College of Education, Ikere- Ekiti, Ekiti State, Nigeria 

Third Author – ALADEJANA, Alaba  L, Department of 

Physics, College of Education, Ikere- Ekiti, Ekiti State, Nigeria 

 

Correspondence Author – Awodun, Adebisi Omotade, 

Department of Physics, College of Education, Ikere-Ekiti, Ekiti 

State, Nigeria. 

E-mail: bisawoideas@yahoo.com 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 8, August 2014      546 

ISSN 2250-3153  

www.ijsrp.org 

Promoting Functional Teacher Education in Nigeria: 

Problems and Prospects 

  Ogunjemilua Abiodun A.
*
, Adegboye Ademola A.

**
 

 
* Department Of Social Studies, College Of Education, Ikere Ekiti, Ekiti State, Nigeria   

** Department Of Social Studies, College Of Education, Ikere Ekiti, Ekiti State, Nigeria   

 
Abstract- It is an undisputable fact that no education style can 

rise above the quality of its teachers. Teacher education 

advancement will determine the position of the country in the 

comity of nations. Hence, the nation’s development can only be 

enhanced by the quality of education given to her citizens. This 

paper therefore, discusses the meaning of teacher education, 

historical development of teacher education in Nigeria, present 

position of teacher education, relevance of teacher education, 

aims of teacher education, problems militating against teacher 

education in the country and various strategies taken by the 

government to promote the growth and development of teacher 

education in Nigeria examined. 

 

Index Terms- Functional, Teacher, education and teacher 

education 

 

I. INTRODUCTION 

eachers are expected to be pillars of educational 

development in all countries all over the world. In fact no 

nation can boost of a strong and effective educational system 

without continuous development of its teachers.  

       Teacher education refers to professional education of 

teachers towards attainment of attitudes, skills and knowledge 

considered desirable so as to make them efficient and effective in 

their work in accordance with the need of a society at any point 

in time.  

       The [10] asserts that no nation can achieve economic, social 

and technological progress and self sufficiency without a good 

system of education sustain its achievement. Hence, [10] stressed 

that government will continue to give major emphasis in all 

educational planning and development. Therefore, teachers have 

important part to play in making the government to achieve this 

objective. It is the teacher who is mainly responsible for 

implementation of the process at any stage. Thus it is imperative 

to invest in the preparation of teachers so that the future of a 

nation is secured. 

       Teaching demands a continuous development of knowledge 

and ability. This is because primarily education is rapidly 

changing and this requires constant efforts on the teachers to 

keep the pace. A dedicated teacher has little or no time to rest on 

his oars, if he does, he will go down stream. A good teacher, 

considers how he will broaden his knowledge and widen his 

experience after graduation. [7] is of the opinion that nothing in a 

school has more impact on students in terms of skill 

development, self competence, or classroom behaviour, than then 

personal and professional growth of the teachers. It is therefore; 

very imperative that for any success to be recorded in educational 

system in Nigeria, the issue of teacher education must not be 

handled with levity. This paper therefore, discusses among others 

the following: 

i. Meaning of Teacher Education 

ii. Historical Development of Teacher Education in 

Nigeria  

iii. Present position of Teacher Education in Nigeria  

iv. Relevance of Teacher Education  

v. Aims of Teacher Education  

vi. Constraints of Teacher Education  

vii. Strategies for Enhancing functional Teacher 

Education  

 

II. MEANING OF TEACHER EDUCATION  

        [16] defines teacher education as the training given or 

provided in an institution to teachers to enable them acquire, 

inculcate and impart knowledge to their pupils or students. Here 

teachers are regarded as the moulders of behaviour and the 

trainers of the unrefined mind to become a refined mind after 

acquiring adequate training in the teacher training institution. 

Hence, many of these teachers are found in the formal education 

setting otherwise known as western education which is a form in 

a formal setting and which has a generally accepted and regular 

set of rules and organization. Here education is formalized, 

systematized, organized and hierarchically structured that is, 

education that takes place within the four walls of the 

classrooms, lecture halls, science laboratories, libraries, school 

farms, workshops etc. examples of formal education are the 

western school system from pre-primary through primary, 

secondary and tertiary institutions and even koranic schools and 

institutions as they exist is Nigeria. Tertiary learning contents are 

graded to suit the age, ability, level of readiness and regulated at 

all levels. Therefore in the schools, colleges, polytechnics, and 

universities qualified men and women are needed to be trained to 

man these schools and colleges 

       The following schools or institution train teachers 

professionally to constantly meet required minimum standard  

1. Faculties of Education in our various universities  

2. Institutes of Education  

3. College of Education  

4. National Teachers Institution  

5. National Institute for Nigerian languages (NNLAN) 

6. School of Education in Polytechnic  

7. National Mathematical Centre etc.  

T 
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       All the above mentioned schools played a major role in the 

training of professional teachers in Nigeria. To maintain 

minimum standard, some of the above teacher training 

institutions are being regulated by the National Commissions for 

Colleges of Education (NCE) being run by various Colleges of 

Education in Nigeria at both Federal and State levels and even 

private ones. While the National Universities Commission 

(UNC) maintain minimum standard in the faculties of Education 

and Institute of Education in Nigerian Universities at both the 

Federal, State and even privately owned Universities.  

       After, training in these teacher training institutions qualified 

teachers are required to serve a period of internship for one year 

for degree holders and two years for NCE holders in various 

educational institutions in Nigeria. It is observed that government 

has not been implementing this internship training for qualified 

teachers. 

       Every citizen of the country should be able to read and write 

and solve problems involving counting and calculating for good 

governance, hence teachers are those professionals who are 

going to train the citizens of this country to achieve this, there is 

need for government to plan for the future to give teacher 

education a good solid bedrock in Nigeria. 

 

III. HISTORICAL DEVELOPMENT OF TEACHER EDUCATION IN 

NIGERIA  

        [4] pointed out that the idea of teacher training took its root 

form the need to train people to lead the missionary crusade of 

propagating the gospel during the early Christian missionary era. 

       The first teacher training College was founded by the 

Christian Missionary Society in Abeokuta in 1859. it was known 

as the “Training Institution”. There were some hostilities in 

Abeokuta in 1867 that led to the expulsion of the missionaries 

form the town and that made the training institution to be moved 

to Lagos to become an arm of a Grammar school. However, the 

establishment of St. Andrew’s College, Oyo in 1896 signaled a 

very landmark in the training of teachers in the country. 

       The pioneering effort of the C.M.S was strengthened later by 

other missionary societies. For example, the Baptist Mission 

founded the Baptist Training College at Ogbomoso in 1897. ‘The 

Wesleyan Methodist Missionary Society opened an institution to 

train catechists and teachers in Ibadan in 1905 with four pupils  

[4]. Obviously, the business of teacher education started mainly 

as an exclusive missionary business.  

        [8] posited that before independence, there were few 

secondary schools in the country with the bulk of their teacher 

expatriates and missionaries, most of whom, had no teacher 

education. However, shortly after independence, there was a 

sporadic increase in enrolment in teacher training colleges owing 

to greater competitions in schools establishment among missions. 

The establishment of more schools then, made the demand for 

teachers increase drastically. By and large, the teacher education 

curriculum then was geared towards the primary school teacher 

education only. A major event in the development of teacher 

education in Nigeria was the publication and subsequent 

implementation of the Ashby Commission report. 

       The Ashby commission reported that there was an 

inadequate supply of trained teachers in the nation’s secondary 

schools even while there was an increase in the demand for more 

secondary schools. The Ashby commission, among other things, 

recommended the training of more teachers for the nation’s 

secondary schools, the establishment of more universities and 

establishment of the institution of a Bachelor’s degree in 

Education, where qualified teachers could be produced.  

       B.A, B.Sc. (Education) degrees with fifty students were first 

introduced by the University of Nigeria Nsukka, in 1961. 

university of Ibadan followed suit in 1963; Ahmadu Bello 

University, Zaria 1964; University of Lagos in 1965 and 

Obafemi Awolowo University Ile Ife in 1967. Today almost all 

the Universities in the country have faculties of Education where 

qualified teachers are produced. 

       There is no doubt that teacher-education is a veritable tool 

towards education development when it stated that Teacher 

Education will continue to be given a major emphasis in all our 

educational planning because no education system can rise above 

the quality of its teachers. The policy emphasized that all 

teachers in the nation’s educational institutions from pre-primary 

to university, would be professionally trained. The policy also 

stated that the purpose of teacher education should be: 

a. To produce highly motivated, conscientious and 

efficient classroom teachers for all levels of our 

education system  

b. To encourage further, the spirit of enquiry and creativity 

in teachers; 

c. To help teachers to fit into the social life of the 

community and society at large and to enhance their 

commitment to national objectives; 

d. To provide teachers with the intellectual and 

professional background adequate for their assignment 

and to make them adaptable to any changing situation, 

not only in the life of their country, but in the wider 

world; and  

e. To enhance teachers’ commitment to the teaching 

profession [10]. 

 

IV. PRESENT POSITION OF TEACHER EDUCATION IN NIGERIA  

        [8] remarked that the teacher education in Nigeria today, is 

much improved than it was before 1970. The author claimed that 

the type of teachers needed in Nigeria have become clearly 

defined in the National Policy on education implementation 

committee blueprint. It was prescribed that the types and 

qualifications of teachers required should be as follows: 

a. Pre-primary education: Grade II teachers with NCE 

teachers and head.  

b. Primary education: NCE teachers with graduates as 

heads  

c. Junior secondary schools: NCE and University 

graduates  

d. Senior secondary schools: NCE and University 

graduates with professional qualifications  

e. Technical Colleges, Polytechnics and Colleges of 

Education: university graduates with post-graduate 

qualifications in their disciplines together with 

professional qualifications, practical industrial exposure 

and experience . 
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f. University: University graduates with post-graduate 

qualifications together with professional qualifications 

and experience.  

       See table 1,2, and 3 for the geographical distributions of 

teachers in primary schools, secondary schools and teachers by 

qualification across the states of the federation.  

 

Table 1: Geographic Distribution of Primary School Teachers 

 

  Primary School Percentage Shares 

S/N STATES 1999 2000 2001 2002 2003 1999 2000 2001 2002 2003 

1.  ABIA  10,966 11,331 12,423 12,152 12,431 2.5 2.5 3.4 2.5 2.1 

2.  ADAMAWA  10,745 11,129 12,005 *15 18,259 2.9 2.5 3.2 _ 3.1 

3.  AKWA-

IBOM  

11,662 11,842 13,106 18,097 18,661 2.7 2.7 3.5 3.7 3.2 

4.  ANAMBRA  13,795 13,824 13,967 12,355 13,076 3.2 3.1 3.8 2.5 2.2 

5.  BAUCHI  9,647 9,754 13,466 12,463 15,497 2.2 2.2 3.6 2.5 2.6 

6.  BAYELSA  3,595 3,950 4,586 4,846 6,314 0.8 0.9 1.2 1.0 1.1 

7.  BENUE  13,176 13,534 13,848 16,345 23,433 3.0 3.0 3.7 3.3 4.0 

8.  BORNO  10,179 10,390 11,081 12,753 13,637 2.4 2.3 3.0 2.6 2.3 

9.  CROSS 

RIVER  

12,326 13,369 15,791 15,769 16,044 2.9 3.0 4.3 3.2 2.7 

10.  DELTA  21,503 21,212 22,145 20,378 22,044 5.0 4.8 6.0 4.1 3.7 

11.  EBONYI  9,117 9,729 11,279 9,571 10,591 2.1 2.2 3.0 1.9 1.8 

12.  EDO  10,296 10,185 10,701 9,757 17,133 2.4 2.3 2.9 2.0 2.9 

13.  EKITI  7,921 8,434 8,811 9,657 10,261 1.8 1.9 2.4 2.0 1.7 

14.  ENUGU  12,286 12,212 12,161 12,086 12,550 2.8 2.7 3.3 2.6 2.1 

15.  GOMBE  6,656 7,339 9,436 8,022 9,167 1.5 1.6 2.6 1.6 1.6 

16.  IMO  12,660 13,014 13,897 14,454 16,880 2.9 2.9 3.8 2.9 2.9 

17.  JIGAWA  9,395 10,047 11,286 11,212 13,368 2.2 2.6 3.1 2.3 2.3 

18.  KADUNA  9,135 11,077 14,881 21,500 31,090 2.1 2.5 4.0 4.4 5.3 

19.  KANO  19,145 19,670 21,712 23,514 25,868 4.4 4.4 5.7 4.8 4.3 

20.  KATSINA  12,621 13,037 14,606 14,436 18,101 2.9 2.9 3.9 2.9 3.1 

21.  KEBBI  6,764 7,146 8,624 8,804 10,840 1.6 1.6 2.3 1.8 1.8 

22.  KOGI  13,011 13,289 14,096 11,887 17,393 3.0 3.0 3.8 2.4 2.9 

23.  KWARA  10,868 11,035 12,118 14,412 14,356 2.5 2.5 3.3 2.9 2.4 

24.  LAGOS  17,589 17,678 18,040 20,387 29,864 4.1 4.0 4.9 4.1 5.1 

25.  NASARAWA  11,432 11,626 12,385 11,272 10,021 2.6 2.6 3.3 2.3 1.7 

26.  NIGER  13,920 13,812 15,739 17,472 23,556 3.2 3.1 4.3 3.6 4.0 

27.  OGUN  17,529 18,199 19,159 19,042 17,607 4.1 4.1 5.2 3.9 3.0 

28.  ONDO  12,008 12,573 13,793 14,821 11,492 2.8 2.8 3.7 3.0 1.9 

29.  OSUN  15,822 15,459 15,896 16,326 14,262 3.7 3.5 4.3 3.3 2.4 

30.  OYO  28,446 29,588 30,798 29,066 31,474 6.6 6.6 8.3 5.9 5.3 

31.  PLATEAU  15,943 16,474 17,526 17,926 18,938 3.7 3.7 4.7 3.6 3.2 

32.  RIVERS  8,885 8,553 8,321 9,602 9,368 2.1 1.9 2.2 2.0 1.6 

33.  SOKOTO  9,601 9,970 11,343 12,554 17,956 2.2 2.2 3.1 2.6 3.0 

34.  TARABA  8,426 9,507 10,138 10,013 17,608 2.0 2.1 2.7 2.0 3.0 

35.  YOBE  5,565 6,409 7,663 7,330 7,789 1.3 1.4 2.1 1.5 1.3 

36.  ZAMFARA  5,310 5,163 5,612 5,882 6,722 1.2 1.2 1.5 1.2 1.1 

37.  FCT ABUJA  4,155 4,755 5,725 5,573 7,390 1.0 1.1 1.5 1.1 1.3 

TOTAL 432,098 446,445 369,988 491,565 591,041      

 *incomplete Returns  

Source : [11] 

 

 

Table 2: Geographic Distribution of Secondary School Teachers 

 

  SECONDARY SCHOOL Percentage Shares  

S/N STATES 1999 2000 2001 2002 2003 1999 2000 2001 2002 2003 
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1.  ABIA  4,251 3,306 - 3,370 3,743 3.4 2.5 - 2.0 2.1 

2.  ADAMAWA  625 587 699 *81 2,952 *0.5 0.4 0.5 - 1.7 

3.  AKWA-IBOM  2,488 4,757 3,465 5,884 6,610 2.0 3.6 2.5 3.5 3.7 

4.  ANAMBRA  5,516 5,422 5,333 5,933 3,606 4.4 4.1 3.8 3.5 2.0 

5.  BAUCHI  1,740 1,489 1,762 -1.888 2,018 1.4 1.1 1.3 1.1 1.1 

6.  BAYELSA  1.021 1,226 1,574 919* 2,040 0.8 0.9 1.1 - 1.2 

7.  BENUE  1,855 1,443 1,519 4,475 5,511 1.5 1.1 1.1 2.7 3.1 

8.  BORNO  1,294 1,290 1,335 1,943* 2,786 1.0 1.0 0.9 1.2 1.6 

9.  CROSS RIVER  2,818 2,881 3,178 4,060 3,703 2.3 2.2 2.3 2.4 2.1 

10.  DELTA  7,814 8,692 10,736 11,007* 12,566 6.3 6.5 7.6 - 7.1 

11.  EBONYI  274 212 469 348 2,311 0.2 0.2 0.3 0.2 1.3 

12.  EDO  5,115 5,056 6,034 5,892* 9,768 4.1 3.8 4.3 - 5.5 

13.  EKITI  1,399 1,480 1,608 1,965 5,414 1.1 1.1 1.1 1.2 3.1 

14.  ENUGU  4,573 4,603 5,078 5,469 5,725 3.7 3.5 3.6 3.2 3.2 

15.  GOMBE  2,235 2.088 3.119 2,623 2,503 1.8 1.6 2.2 1.6 1.4 

16.  IMO  3,048 2,635 2,852 4,230 7,012 2.5 2.0 2.0 2.5 4.0 

17.  JIGAWA  654 680 800 757* 1,671 0.5 0.5 0.6 - 0.9 

18.  KADUNA  3,321 2,563 2,850 5,410 6,320 2.7 1.9 2.0 3.2 3.6 

19.  KANO  4,299 4,332 4,730 4,689 5,173 3.5 3.3 3.4 2.8 2.9 

20.  KATSINA  1,898 1,969 2,146 2,400 2,856 1.5 1.5 1.5 1.4 1.6 

21.  KEBBI  3,358 2.183 2,537 2,437* 1,596* 1.6 1.6 1.8 - - 

22.  KOGI  3,358 3,310 3,456 3,394 4,059 2.7 2.5 2.5 2.0 2.3 

23.  KWARA  3,216 2,987 2,832 3,805 3,108 2.6 2.2 2.0 2.3 2.8 

24.  LAGOS  14,605 14,951 15,815 18,344 17,560 11.8 11.3 11.2 10.9 0.9 

25.  NASARAWA  2,018 2,512 3,421 3,519 3,785 1.6 1.9 2.4 2.1 2.1 

26.  NIGER  3,937 4,084 4,307 4,711 4,070 3.3 3.1 3.1 2.8 2.3 

27.  OGUN  6,890 7,272 7,289 7,276 7,131 5.6 5.5 5.2 4.3 4.0 

28.  ONDO  4,626 5,555 8,949 7,118 7,152 5.9 4.2 4.9 4.2 4.0 

29.  OSUN  6,969 6,840 5,565 6,067 5,398 5.6 5.1 4.0 3.6 3.0 

30.  OYO  9,257 10,376 12,130 12,538 12,878 7.8 7.8 8.6 7.5 7.3 

31.  PLATEAU  4,765 4,779 4,805 4,852 5,277 3.8 3.6 3.4 2.9 3.0 

32.  RIVERS  4,408 4,370 4,275 5,667 4,456 3.6 3.3 3.0 3.4 2.5 

33.  SOKOTO  1,618 1,567 1,808 1,985 1,741 1.3 1.2 1.3 1.2 1.0 

34.  TARABA  709 718 790 967 1,192 0.6 0.5 0.6 0.6 0.8 

35.  YOBE  1,1203 1,205 1,657 2,749 2,235 1.0 0.9 1.2 1.6 1.3 

36.  ZAMFARA  685 839 837 1,060 1,130 0.6 0.6 0.6 0.6 0.6 

37.  FCT ABUJA  2,350 2,625 2,873 3,133* 3,223 2.0 2.0 2.0 - 1.8 

TOTAL 124,136 132,884 140,631 167,649 177,278      

 incomplete Returns  

Source: [11]. 
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Table 3: Summary of Statistics on primary and Secondary school Teachers 
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      The government had taken some steps to ensure the 

implementation of the prescription which stipulates NCE as the 

minimum qualification to teach in primary rthermore, [5] 

submitted that the minimum entry qualification in the teaching 

profession in Nigeria today is the Nigeria certificate in Education 

(NCE), meanwhile, table 3 on summary of statistics of Teachers 

in Nigeria by Qualification (1999-2003) reflects that an average 

of 45.1% of primary school teachers were qualified. The bulk of 

the teachers within the period were NCE and Teacher Grade Two 

Certificate holders. Besides, an average of 58.7% of secondary 

school teachers within the period were also qualified  

      A considerable large number of graduate teachers were 

without teaching qualifications (average 38.9%) at the secondary 

school level. The situation was, however, considerably redressed 

in 2003 with 77.9% qualified teachers.  

      The government had taken some steps to ensure the 

implementation of the prescription which stipulates NCE as the 

minimum qualification to teach in primary schools in the 

country.  The steps are; all existing grade 2 teachers’ colleges are 

being phased put and serving grade II teachers are being 

retrained to obtain NCE before the deadline to disengage them. 

In furtherance of this, the National Teachers’ Institute (NTI) was 

established with the mandate of mounting in-service training 

programmes through Distance Learning System for serving 

teachers. 

 

Relevance of Teacher Education 

      According to [14], the heartbest of manpower development 

and training for prudent use and sustenance of resource in nation 

building is teacher education. Hence, it is a process of imparting 

relevant knowledge, skills and value-orientations that would 

promote the production of efficient and effective teachers. 

      Teachers are the most important refined human species that 

skillfully, identify, develop and nurture the potentials of 

productive citizenry or meaningful creation of wealth; pleasure 

and services which will sustain quality life. Relevance of 

teachers to individual is wholly dependent on their pervasive role 

in providing functional education and training to the learners 

within and outside the school settings. Production of efficient 

educated profession such as doctors, pharmacists, nurses, 

engineers, technicians, agricultural officers, managers of 

business and public enterprises, officers of the armed forces, 

politicians, lawyers and other enlightened artisans or citizens are 

the refined products of teacher from education industry. 

      Thus, [14] opined, that teacher education, being inextricably 

linked with general educational and social goals is constantly 

caught up in a series of dilemmas which derive from educational 

expansion and social change. The prevailing crisis in education 

and society typified by under-achievement, corruption, 

indiscipline and under utilization of capacities in all facets of 

human life and national development could be ascribed to the 

neglect of general education, teacher education and pitiable 

plight of the teachers.  

 

Aims of Teacher Education  

      According to the [10] the general aims of teacher education 

are to: 

      i. Produce highly motivated conscientious and efficient 

teachers for all levels of education system.  

      ii. Encourage further spirit of inquiry and creativity in 

teachers. 

PRIMARY  1999 2000 2001 2002 2003 

Graduate Qualified  15383 17980 2219 4149 33754 

NCE & Equivalent  2832 3221 4449 23667 6276 

Grade I 174931 184641 200626 296429 247270 

Grade II 16532 15719 15788 14680 17782 

WASC/GCE 136618 131934 136297 136245 151185 

Others  30424 32103 40243 51515 46397 

Special Teachers  39731 40389 45857 46950 79036 

Not Specified  5257 5362 6395 7660 9342 

TOTAL TEACHERS  432096 446406 488164 491751 591041 

% QUALIFIED  44.0 45.4 45.7 42.8 47.6 

SECONDARY  

Graduate Qualified  14009 15920 18532 18303 79216 

Graduates Unqualified  48902 51771 55914 59308 27939 

NCE & Equivalent  49399 51017 52367 48907 61148 

Grade 1 1266 1008 1109 1413 1996 

Grade 11 387 414 472 629 1121 

WASC/GCE 393 413 466 532 1216 

Others  25 25 22 4926 7045 

Special Teachers  274 316 343 328 597 

Not Specified       

Total Teachers  114655 120884 129225 134366 180278 

% Qualified  55.3 55.4 54.9 50.0 77.9 
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      iii. Help teachers to fit into social life of the community and 

society at large and to enhance their commitment to national 

objectives.  

      iv. Provide teachers with the intellectual and professional 

background adequate for their assignment and to make them 

adaptable to any changing situation not only in the life of the 

country but in the wider world.  

      v. Enhance teachers commitment to teaching profession  

 

      Thus, the teacher in training in our teacher training 

institutions should be encouraged and motivated by government 

to achieve, the above stated aims through equipping the would be 

teachers with those experiences, skills attitude and knowledge 

that are necessary for making the physical, social, intellectual, 

emotional, cultural, moral and aesthetic need of the learner at all 

levels of education and also to enable teachers in training to be 

effective and useful members of the community, loyal citizens of 

the country, men and women of high moral standard and 

integrity.   

 

V. CONSTRAINTS OF TEACHER EDUCATION 

      Teacher Education has suffered too much in our country and 

the desired goals are far from being actualized due to some 

constraints. The major among the constraints is inadequate 

funding. The funding of teacher education in Nigeria has been 

irregular and are always not enough to procure and maintain 

equipment for teaching-learning. Education is under funded and 

this manifests itself in the poor state of infrastructural facilities, 

materials for teaching and learning in our institutions of learning.  

      This implies that qualitative manpower cannot be attained 

without adequate finance, ill-trained teachers cannot contribute 

positively towards teaching and learning and hence the product 

faces the problem of academic malnutrition. In an ideal situation, 

the data used in funding teacher education should be based on the 

cost of training each student teacher, this is not so in Nigeria.  

      Ell-gam (2004) in [1] stressed that inadequate funding has 

introduced the following in the teacher education in Nigeria.  

1. Standards are being compromised  

2. Difficulty in replacing dilapidated facilities in the 

institution  

3. Loss of confidence in the system by the general public 

4. Products of the system also lacked confidence in 

themselves. All those have multiple effects in the 

society at large.  

 

VI. STRATEGIES FOR ENHANCING FUNCTIONAL TEACHER 

EDUCATION  

1. Adequate Funding: The funding of teacher education 

should not be left in the hands of the governments 

alone, because education is very expensive; the private 

institutions, organizations and multi-national 

organizations should play a contributory role in the 

funding and properly equipping the students with the 

needed skills and technology in our society. 

2. Teacher Education as a discipline should be 

professionalized made attractive, adequate motivational 

incentives in terms of condition of service provided the 

government should provide working conditions 

comparable to what professional colleagues are 

enjoying in industries  

3. Competent and qualified graduate teachers in education 

should always be given the opportunity to be 

administrators and supervisors this will enable them to 

articulate policies, administer, implement, and supervise 

various aspects of teacher education programme.  

4. Proper training of our teachers at all levels is very 

important. If the nation will advance educationally and 

otherwise, the teachers who are the centre between 

knowledge and learning of our educational system 

should be trained and retrained on a continuous basis, in 

order to meet the societal needs. The entry qualification 

in teacher education should be standardized. 

5. Functional Teacher Education Curriculum development 

and implementation which will spell-out functionality 

should be defined in the policy to serve as a base for the 

effective and efficient take off of functional teacher 

education.  

 

VII. CONCLUSION AND RECOMMENDATIONS  

      Functional teacher education helps teachers and those in 

training to cope with the problems of education as they manifest 

and in order to keep pace with rapidly changing society. For one 

to excel in teaching profession, the profession demands that 

he/she must continue to update his/her knowledge. 

      In order to enhance functional teacher in Nigeria, the 

following measure need adequate attention 

      Making the much talked about the teacher’s salary scale a 

reality and boosting the social standing of teachers in the society 

so as to encourage more qualified persons to join the profession. 

      The Federal Government should upgrade the standard of 

products of College of Education by providing adequate facilities 

and human resources.  

      Adequate fund should be proided by the government for all 

teacher training institutions to enable them perform the major 

training of qualified teachers.  

      The government should provide regular workshops, seminars, 

conferences and in-service trainings to up-date the knowledge of 

teachers.  

      The teacher’s registration council of Nigeria should make 

sure that the policy of making Nigeria certificate in Education 

(NCE) as a minimum requirement for teachers are carefully 

followed in our various schools.  
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Abstract- The major purpose of this study is to find out the extent 

to which previous knowledge of Book-keeping will predict 

students’ academic performance in Principles of Accounts 1 

(BED 111) at the NCE 100 level in College of Education, Ikere 

Ekiti, Ekiti State, Nigeria.  The study employed an ex-post facto 

research design with a sample of 371 selected from a population 

of 708.  Three research hypotheses were tested at 0.05 level of 

significant using T-test, Standard deviation, Multiple regression 

and Analysis of variance. A finding from the study reveals that 

previous knowledge of Book-keeping significantly contributes to 

the prediction of academic performance of students in Principles 

of Accounts 1 (BED 111) among others.  It was concluded that 

the influence of previous knowledge in teaching/learning process 

provides the background to framework upon which new learning 

will be placed.  It is recommended that Joint Admission 

Matriculation Board (JAMB) should properly streamline their 

admission requirements to ensure that only students with O’level 

result in Book-keeping and Accounts are qualified to apply for 

NCE Business Education programme. 

 

Index Terms- Previous Knowledge, Book-keeping, academic 

performance, principles of accounting and business education. 

 

I. INTRODUCTION 

dmission requirements were streamlined in the past in such 

a way that students can only gain admission to pursue 

courses that are relevant to their ordinary level selected subjects.  

Then, it was impossible for a student who did not offer 

commercial subjects to apply for a course in business related 

fields, because the Joint Admission Matriculation Board (JAMB) 

brochure specifically stated the required subjects like Economics, 

Commerce, Book-keeping/Principles of Accounts, Mathematics, 

English language and government.  It was assumed that the 

students have same previous knowledge at ordinary level that 

will be related and useful or provide foundation for the courses 

they want to read at the tertiary institutions. 

       Nowadays, students’ population in Business Education 

programme continued to increase like any other discipline.  

Though, students who are admitted to pursue business education 

at the Nigeria Certificate in Education (NCE) level do pass 

through the Unified Tertiary Matriculation Examination (UTME) 

and the screening that follows before they are finally admitted, it 

is evidently clear that most of the students have different 

academic background in terms of the subjects offered at the 

WAEC, NECO, NABTEB (SSCE) O’ level.  A close look at the 

[42] reveals that it is not compulsory for intending business 

education students to offer commercial subjects especially 

bookkeeping before they are qualified.  The brochure states that 

students should have five credits passes in English Language, 

Mathematics, Economics and any two among the following: 

government, commerce and Bookkeeping. 

       The foregoing therefore is an indication that students in 

Commercial, Science and Arts or Humanities classes are also 

qualified to pursue business education if they are able to pass the 

UTME and the required O/L passes.  Thus, the students admitted 

for the programme have different subject background at their 

point of entry which is referred to as the previous knowledge of 

the students.  In fact, some of the admitted students are science 

biased, some are Arts oriented while some are business subject 

oriented as long as they have credit passes in Mathematics, 

English language and any other three subjects. 

       Principles of Accounts is a commercial subject which is 

classified as numerate in that it deals with recordings of financial 

transactions of small, Medium and large organizations.  At the 

Junior Secondary School (JSS) level, the subject is grouped 

among the five subjects that made up of integrated business 

studies curriculum.  Thus, [12] observes that Business studies 

(BS) at the JSS level is no longer conceived in terms of the 

traditional single and compartmentalized subjects which is a 

characteristic of the Pre-NPE system of education, but as an 

integrated programme of which Bookkeeping and accounts, 

commerce, office practice, shorthand and typewriting are 

components. 

       The JSS business studies seeks to give students a generalized 

and broad ideas of the field of business while the SSS business 

studies tries to narrow them down to the study of specific 

business subjects, some of which students may wish to specialise 

in the future.  The [16] states that the SSS, where principles of 

accounts  is being offered as a separate and single subject, shall 

be comprehensive with a core-curriculum designed to broaden 

pupils’ knowledge and outlook.  Thus, Principles of Accounts is 

listed among the vocational electives for students who will want 

to pursue a career in business related fields. 

       Business education at the NCE level is meant to produce 

highly qualified teachers in business studies, that is, experts who 

are expected to prepare competent student of business technology 

at both the JSS and SSS levels. [12] concludes that this class of 

graduates is to be sufficiently equipped to teach proficiently all 

business skills in accounting, office information system as well 

as related courses in commerce and economics. 

A 
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       In the light of the above, the researcher viewed that, for a 

student to have a firm and adequate grip of any of the subject, 

such a student should pass the subject with at least a grade of ‘C’, 

which is 50%.  Thus, this study will regard a pass mark of 50% 

as a good performance while any score below 50% is categorised 

as poor performance. 

       One of the courses offered at the NCE business education 

programme is Principles of Accounts 1 (BED 111), the students’ 

academic performance in Principles of Accounts 1 (BED 111) 

seem not to be encouraging despite the fact that most of the 

topics therein are Senior Secondary School syllabus, majority of 

the students still seem to find it difficult to do well.  Book-

keeping/Principles of Accounts is one of the subjects offered by 

commercial students at the Senior Secondary Level, which 

ordinarily one will expect it to form learners’ previous 

knowledge and have influence on students’ performance in BED 

111, which is a first semester course at NCE 100 level.  The 

importance of previous knowledge in education is stressed by the 

axiom which says learners learn from known to unknown, from 

simple to complex and from concrete to abstract [34]. 

       When there is no related previous knowledge by these 

students from secondary school, the foundation tends to be weak 

as there is a gap between the past and the present.  [34] opined 

that entry behavior is the bridge between the known, which is the 

past experience about a topic and the unknown, which is the 

present topic that is about to be taught.  It is a generally believed 

that one cannot give out what one does not possess.  It seems that 

most of these students lack the related previous knowledge in 

Bookkeeping from secondary school, thus leading to their poor 

performance in BED 111 which is a major concern to their 

lecturers.  A pertinent question at this point is that can something 

be put on nothing?  The quality of the programme’s end product 

(that is graduates) is increasingly calling for attention.  The 

above assertion was supported by [23] when he observed that this 

development is traceable to the disequilibrium between labour 

market requirements and lack of essential employable skills by 

the graduates which at the end impede the development of the 

youths and the entire nation. 

        [2] in the quest to determine the relationship between 

academic performance of male and female pre-NCE Science 

students of College of Education, Ikere in relation to previous 

knowledge in three pre-NCE Mathematics courses, findings 

revealed that there was no significant difference.  [35] carried out 

a study to determine the relationship between previous 

knowledge and performance in the preliminary year at the 

University of Ibadan.  Findings from the study revealed that 

previous knowledge has low predictive value for academic 

performance.  [4] investigated the relationship between Mock 

Mathematics Examination (MME) and WASC examination and 

concluded that MME helped significantly in predicting academic 

performance of students in WASC examination.  WAEC (1992) 

conducted a research on the Senior School Certificate 

Examination (SSCE) as predictor of University performance 

using 1,136 undergraduates, findings revealed that a positive 

significant relationship exists between candidates’ performance 

in SSCE and in the University, though; SSCE has a fair 

predictive power. 

       As noted from previous research,  Knowledge that the 

learner already possesses about a particular subject influences the 

acquisition of new knowledge and all different phases of 

information processing [10].  The impact of previous knowledge 

has been stressed to the extent that there is little dispute about its 

importance in the learning process.  Therefore, previous 

knowledge generally serves as a reliable predictor of student 

achievement.  Research has also shown that domain-specific 

previous knowledge in particular influences students’ 

achievement [8]. [17] reported that students with accounting 

background particularly in the first or introductory accounting 

course performed significantly better than those without 

accounting background while [26] reported a contrary view that 

prior knowledge did not make any significant difference to 

performance. 

       In the most general sense, the contemporary view of learning 

is that people construct new knowledge and understandings 

based on what he already know.  This is termed a constructivist 

model of learning, the theory is that a student cannot engage the 

text and learn from it unless he has the prerequisite previous 

knowledge.  In practice, however, great effort has been made 

both by publishers and classroom practitioners to link the new 

learning to the everyday word the student knows, believe in and 

has learned about. 

       It is commonly argued that one of the surest findings of 

educational research is that for new information to be best 

understood, must be attached to knowledge the student already 

has.  Formulations of these findings have been various, but it has 

been staple of educational thinking from the time of John Dewey 

to the recently published National Research Council Monograph, 

How people learn: Bridging research and Practice [13]. 

        [24] opined that Egan has correctly deduced that educators 

have used the theory of previous knowledge to create a highly 

limited box from which most practitioners are unable to escape.  

But his assertion that imagination should be added to the 

pedagogy, while bold and somewhat liberating falls far short of 

the ultimate solution, which is desperate search for a better 

definition of various knowledge.  Jack further asserts that as 

students advance up the educational ladder, learning becomes 

increasingly more abstract, but today mental construct is built 

upon various mental construct that maybe near or remote in time 

but probably took place in classroom, and it may have little or 

nothing to do with sensory world outside that classroom.  Often, 

previous knowledge is best described as previous experiences.  

Thus, this definition of previous knowledge refers to knowledge 

and skills acquired from previous courses. 

       In recent years, a number of studies have examined the 

prerequisite factors important in predicting students’ 

achievement.  A review of the literature indicates that one 

variable stands out as a key predictor of students’ achievement 

which is previous knowledge. Many studies have investigated the 

impact of previous knowledge and almost all consistently 

indicate that previous knowledge is a central variable in learning 

([5]; [10]; [37]; [40]and [41]).  Therefore there is no question 

about the utility of previous knowledge in predicting students’ 

achievement. So, it is quite evident that previous academic 

achievement and previous knowledge are strongly correlated 

constructs.  However, previous studies have found that previous 

academic achievement also makes a direct independent 

contribution to students achievement, separate from its mediating 

effects through previous knowledge ([6]; [9]; [19]; [21]) found 
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previous academic performance to be positive predictor of 

students’ achievement.  

        [39] in a study titled determinants of students’ performance 

in Introductory Accounting Courses carried out in the Yarmouk 

University, Jordan with a sample of 502 students using 

regression analysis, it was found out that cumulative grade point 

average(GPA), gender, major and stream are significant 

explanators of performance in accounting principles 101 and 

102.  Also, it was revealed that grade in accounting principles 

101 was found to be significantly and positively correlated with 

performance in accounting principles 102.   

        [28] in their study, examined the determinants of 

performance in an accountancy degree programme at Nanyang 

Business School, Nanyang Technological University, Singapore 

with 526 students who were purposively selected as sample for 

the study.  The samples are made up of students who enrolled in 

and successfully graduated at the end of a three-year accountancy 

degree programme. The study was carried out to investigate the 

impact of six variables on the performance of students using 

descriptive statistics, t-test and regression analysis to analyze the 

data collected.  Results showed that male and those with previous 

working experience and better academic aptitude and 

mathematics background, as well as younger students performed 

better in the accountancy programme.  It was also revealed that 

students with previous (high school) accounting knowledge did 

perform as well as students without previous knowledge.   

        [43] carried out a study titled Determinates of Accounting 

students performance at Kuwait University.  The study comprises 

of 183 samples which represents the total students’ population 

graduating from the university with accounting major during the 

1998-1999 academic year.  The study made use of three factors 

which are secondary school scores, branch of study in secondary 

school and nationality to predict subsequent performance and for 

screening students for admission into the accounting programme.  

The study found out that students entering accounting 

programme from sciences stream of the secondary school, as 

compared with students from that arts stream tend to perform 

better in individual accounting courses as well as in terms of 

GPA upon graduation.   

       In a study carried out by [40] on Academic Aptitude and 

Prior Knowledge as Predictors of Students’ Achievement in 

Introductory Psychology using 353 students as the study’s 

sample at the University of California, the researchers used mean 

scores and standard deviation to analyze the data collected.  The 

findings showed that prior knowledge was an important predictor 

of course success and that beyond general ability, domain-

specific prior knowledge facilitates students’ learning in 

introductory psychology among others. 

        [18] carried out a study on an exploration of students’ 

failure in an undergraduate accounting programme of study at the 

University of Glamorgan, S Wales, UK.  The study explores 

undergraduates’ academic performance through students’ 

experience.  It sought to understand the meaning and emphasis 

that students place on different aspects of their learning 

experience and hence provides an understanding of how 

experiential factors influence academic performance in the 

second and final years of study.  Simple random sampling 

technique was employed to select 42 students to ensure a mix of 

academic profile in the 1999/2000 academic year.  As part of its 

findings, the study showed that students cited a myriad of 

underlying reasons and explanations for failing a course which 

shows that students accept failure at a personal level indicating 

that failure is internalized by students creating their view of 

failure as some of personal deficiency.   

        [15] carried out a study to determine students’ performance 

intermediate accounting at Perdue University Calumet, Indiana.  

The study examined the relationship of specific accounting 

achievement in the recent past to performance in intermediate 

accounting.  The sample for the study consisted of all students 

who completed intermediate accounting I during the first and 

second semester of 2003/2004 and 2004/2005 academic sessions.  

Findings from the study  revealed that Cumulative Grade Point 

Average (CGPA) and scores on Diagnostic Assessment are 

mostly correlated with the final grade in intermediate accounting 

I.  it also showed that the mean of the grades in intermediate 

accounting I (2.516) is lower than the average cumulative GPA 

(3.037).   

       It is based on the foregoing background that the researcher 

intends to predict the influence of previous knowledge of 

Ordinary Level Book-keeping on academic performance of 

Business Education students in Principles of Accounts I (BED  

111) in Colleges of Education in Nigeria. 

       This study is to business education students in College of 

Education, Ikere- Ekiti.  The variables of study include previous 

knowledge/entry qualification, business education students, 

academic performance for the 2010/2011 and 2011/2012 

academic sessions published results and students’ Senior 

Secondary Schools Certificate examination (SSSCE) O’ level, 

that is WAEC, NECO and NABTEB results will be used for the 

study. The area covered by the study is limited to Business 

education department, College of Education, Ikere- Ekiti. The 

study is also restricted to students’ academic performance in 

Principles of Accounts 1 (BED 111) for two academic sessions 

that is, 2010/2011 and 2011/2012 part one academic session 

respectively.  The researcher is aware of the fact that there are 

many factors that can be used to predict academic performance 

of students but this study is restricted to previous knowledge as it 

affects students’ academic performance, thus, other factors are 

not covered by this study. 

 

Hypotheses 

       The following hypotheses was tested in the course of 

carrying out this research work at 0.05 level of significant. 

       HO1 There is no significant relationship between previous 

knowledge of Bookkeeping (WAEC, NECO & NABTEB) and 

students’ academic performance in Principles of Accounts 1 

(BED 111). 

       HO2 There is no significant difference between students with 

previous knowledge of  Bookkeeping and students without 

previous knowledge of Book-keeping in their academic 

performance in Principles  of Accounts 1 (BED 111). 

       HO3 There is no significant contribution from O’  level 

(WAEC, NECO & NABTEB) to the  prediction of academic 

performance of students in  Principles of Accounts 1 (BED 111). 

  

II. METHODOLOGY 

Design of the Study 
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       The study made use of causal-comparative research, which is 

regarded to as “ex-post facto”.  [14] described this type of 

research as that which the independent variables have already 

occurred and which the researcher starts with the observation of a 

dependent variable. 

       Thus, the researcher adopted the use of approved and 

published first semester results of 2010/2011 and 2011/2012 

academic sessions in the Department of Business Education and 

the students’ personal files submitted to the department to extract 

the students’ Ordinary level SSCE(WAEC,NECO & NABTEB) 

results and that of Principles of Accounts I (BED 111) for the 

study. 

 

Population 

       The population of the study consist of all the part one 

business education students who were admitted in the 

2010/2011(320) and 2011/2012 (388) academic sessions in 

College of Education, Ikere Ekiti. Thus, a total of 708 students 

formed the population of the study. 

  

Sample and Sampling Technique 

       The sample for this study was 371 students. The stratified 

proportionate random sampling technique was adopted in 

selecting the sample using a proportion of 0.524 of each of the 

strata from the two academic sessions.  This gave 168 students 

for 2010/2011 academic session and 203 students for 2011/2012 

academic session. 

 

Instrument 

       The instrument for data collection in this study consists of a 

designed proforma form titled “Students’ Previous Knowledge in 

Bookkeeping and Academic Performance in Principles of 

Account (SPKBAPPA) which was developed by the researcher.  

The instrument consists of five columns to obtain the following 

relevant data: 

       Serial Number, Students’ Matriculation Number, SSCE 

(WAEC, NECO & NABTEB) Grade, Grade in BED 111,  

Performance in Principles of Accounts (BED 111), and Remarks.  

This column will be used to compare the students performance in 

BED 111 with their previous knowledge that is, SSCE (WAEC, 

NECO & NABTEB grades. 

 

Table 1 The SSCE Stanine scores and their weight 

 

 

 

 

 

 

 

Source:[35]. 

       Table 1 shows the interpretation of the SSCE ordinary level 

when converted to stanine scores.  Thus, a grade of A1 at the  

ordinary level has a weighted score of 9.00; B2 has 8.00; B3 has 

7.00; and so on.  The weighted scores are used for analysis in 

chapter four as the raw score of A1 to F9 cannot be statistically 

interpreted. 

 

Table 2 :The NCE Semester examination raw score, stanine 

scores and their weights 

 

Raw 

scores 

70- 

100 

60-

69 

50-

59 

45-

49 

40-

44 

0-

39 

Stanine 

scores 

A B C D E F 

Weights 5.00 4.00 3.00 2.00 1.00 0.00 

Source: [7]. 

 

       Table 2 shows the interpretation of the NCE semester 

examination raw scores.  Scores of between 70 and 100 have 

stanine score of A with a weight of 5.00, while 60-69 scores have 

stanine score of B with a weight of 4.00 and so on.  The 

corresponding weight of each stanine scores are used for 

statistical computation in chapter four. 

 

Validity of the Instrument 

       The Senior School certificate Examination (SSCE) result in 

Bookkeeping is a standardized achievement test conducted by 

WAEC and NECO respectively.  Also, the result of Principles of 

Accounts 1 (BED 111) in College of Education is a teacher made 

achievement test.  Thus, the instrument designed by the 

researcher is therefore to serve as a means of compiling the 

existing data.  The instrument was submitted to the project 

supervisor and two other lecturers, one from the department of 

Vocational and Technical Education, University of Benin and the 

other from the school of Vocational and Technical Education, 

College of Education, Ikere Ekiti.  The comments were 

incorporated into the final copy of the instrument to ensure 

content validity. 

 

Reliability of the Instrument 

       The data for the study are grades from SSCE (WAEC, 

NECO, & NABTEB) and the teacher made semester 

examination.  These data are regarded as standardized tests and 

as such, the reliability would be high.  This view was supported 

by [4] when he opined that reliability coefficient of standardized 

achievement tests are always high.  Based on the above, the 

researcher did not conduct any reliability test on the instrument. 

 

Method of Data Collection 

       The researcher personally went to the Exams & Records 

Division, College of Education, Ikere Ekiti, Ekiti State, Nigeria 

with the instrument to compile the needed data from the students’ 

personal files and the approved result from Academic Board for 

the 2010/2011 and 2011/2012 sessions.  The researcher went 

back after two weeks to collect the completed instrument from 

the officer in charge. 

 

Method of Data Analysis 

       The grades collected for each of the examination were 

subjected to appropriate statistical analysis to test the acceptance 

and rejection of the stated hypothesis.  The data collected were 

analyzed using descriptive statistics (simple percentage) while 

the hypotheses were tested using correlation analysis, t-test and 

regression analysis. 

 

Analysis and Discussion 

Stani

ne 

score

s 

A

1 

B2 B3 C4 C5 C6 D

7 

E8 F9 

Wei

ghts 

9.

00 

8.

00 

7.

00 

6.

00 

5.

00 

4.

00 

3.

00 

2.

00 

1.

00 
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Hypothesis 1 

       There is no significant relationship between previous 

knowledge in Book – Keeping (WAEC, NECO, NABTEB) O’ 

level and students’ academic performance in principles of 

Accounts I (BED 111). 

 

Table 3: Correlation Coefficient for Previous  Knowledge in 

Book Keeping O’ level and  students’ Academic Performance 

in Principles of Accounts 1 (BED 111). 

 

Variables N df r-cal r-table Decision 

BED 111 

Academic 

Performance 

Previous 

Knowledge 

Performance 

 

266 

 

264 

 

.029 

 

.652 

 

Not 

Significant 

 

        3 above reveals the Pearson’s correlation coefficient 

showing the relationship between the students’ performance in 

Principles of Accounts 1 (BED 111) and their performance in 

previous knowledge SSCE (WAEC, NECO & NABTEB).  The 

r-value is .028 at df of 264.  This shows that the correlation is 

low, but the r-value (.028) is not significant at p-value of .652, 

since the r- calculated (.028) is less than r-table (.652). The 

foregoing shows that the null hypothesis is retained.  

 

Hypothesis 2 

       There is no significant difference between students with 

previous knowledge and students without previous knowledge of 

Book-keeping in their academic performance in Principle of 

Account I (BED 111). 

 

Table 4: The T – test Analysis for Students with and Without 

Previous Knowledge of Book-Keeping in Principle of 

Account I 

 

 

Variables 

 

N 

  

  X 

 

SD 

 

df 

 

t-cal 

t-tab   

Decision 

With 

Previous 

Knowledge   

266 2.09 1.36  

369 

 

11.20 

 

1.96     

Sig. 

 Without 

Previous 

Knowledge  

105 1.52 1.39 

 

       Table 4 reveals the test for significant difference between 

students with previous knowledge and students without previous 

knowledge of book-keeping and their academic performance in 

Principles of Accounts 1 (BED III). The table reveals that mean 

and standard deviation for students with previous knowledge are  

2.09 and 1.36 respectively and the mean and standard deviation 

of 1.52 and 1.39 respectively for students without previous 

knowledge. The t-calculated value was 11.20 and t-table value 

was 1.96 at 369 degree of freedom at 0.05 level of significance. 

       Comparing the values of t-calculated (11.20) and t-table 

(1.96), t-calculated is greater than t table, thus, null hypothesis 2 

is rejected. Hence, there is significant difference between the 

performance of students with previous knowledge of book-

keeping and students without previous knowledge of book-

keeping in Principles of Accounts I (BED III).  This implies that 

students with previous knowledge of book-keeping did better 

than students without previous knowledge of Book-keeping as 

shown by the mean scores of 2.09 and 1.52 respectively. 

 

Hypothesis 3 

       There is no significant contribution from previous 

knowledge of O’level (WAEC, NECO, & NABTEB) to the 

prediction of Academic Performance of Students in Principle of 

Account I (BED III) 

 

Table 5: ANOVA of Previous Knowledge in Book Keeping 

Predicting Performance in BED 111 

 

Model          SS       df      Ms     F-Cal    F-able    

Decision 

Regression  0.407    1      0.407   4.204     3.84     

Significant 

Residual    527.05   264   1.996 

Total        527.457   265   2.403 

 

Parameter Estimates 

Variables B SE R R2 Adj 

R 

Beta T 

(Constant) 

SSCE 

1.967 

0.323 

1.41294 0.528 0.320 0.203 0.420 2.452 

 

       Table 5 Shows the previous knowledge of students in Book-

keeping (WAEC, NECO and NABTEB) contributed 52.8% to 

the academic performance of students in principle of Account I 

(BED III), previous knowledge of students in Book-keeping 

(BED III) strongly accounted for 32% of the variance in 

Principle of Account (BED III). That is the fitted model living 

68% unexplained and explains only 32% of the total variation in 

BED III. This implies that there are other major factors which 

also contributed to the variation in BED III of the students other 

than the Previous Knowledge of Students in Book-Keeping. 

(WAEC, NECO and NABTEB). 

       Table 5 also shows that the calculated F-value = 4.20, while 

the tabulated F-value = 3.84 for p = 1, N – p – 1 = 264 at 0.05 

level of significant is consequently, the null hypothesis was 

rejected and we conclude that there is significant contribution 

from previous knowledge of SSCE (WAEC, NECO & 

NABTEB) to the prediction of academic performance of students 

in Principles of Account I (BED III). 

       Table 5 shows the relative contribution of predictor variable. 

The regression equation of the variable is BED III = 1.967 + 

0.323 (WAEC, NECO & NABTEB). 

       The above equation shows that given all other variables 

(WAEC, NECO, & NABTEB) are zero, then, every increase in 

the unexplained factors produces an increase of 1.967 in BED III.

  Thus, we can deduce that SSCE (WAEC, NECO & 

NABTEB) contribute to the prediction of BED IIII (32.3%). The 

value of Beta (0.428) further shows that the contribution of 

SSCE (WAEC, NECO & NABTEB) is high. The predictive 

weight/indices of SSCE (WAEC, NECO & NABTEB) in BED 

III is 42.8%, which also indicate its predictability. 
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III. DISCUSSION  

       The value of previous knowledge in any related subject in a 

further study is so significant in order to enhance knowledge.  

This study therefore investigated the extent to which the previous 

knowledge of Book-keeping in SSCE (WAEC, NECO & 

NABTEB) predicts their academic performance in Principles of 

Accounts 1 (BED 111) in College of Education, Ikere Ekiti. 

       The findings of research question one therefore reveals a 

fairly good performance of students in Principles of Accounts 1 

(BED 111).  This result corroborates the findings of [36] that on 

the average, only 51% of students presented for Senior School 

Certificate Examination (SSCE) between 1996 and 2001 

obtained at least credit pass in accounting.  He further reported 

that the critical problem facing the teaching and learning of 

accounting in secondary schools include the failure of students to 

practice exercise and assignments given to them, poor 

background at primary school and inadequate instructional 

materials.  This result is also in line with [11] where it was 

reported that high school Book-keeping was found to be 

positively related to performance in accounting principles I and 

relatively-related to performance in accounting principles II. 

       The research question two was used to measure the 

performance of students with previous knowledge of Book-

keeping in Principles of Accounts 1 (BED 111).  The findings of 

the study show that the performance of students with previous 

knowledge of book-keeping is very good with a cumulative 

percentage of 63.91.  Thus, this finding is in support of the view 

of [4] that the knowledge the learner already possess about a 

particular subject influences the acquisition of a new knowledge.  

[15] also supported this view when they opined that Cumulative 

Grade Point Average (CGPA) and scores on Diagnostic 

Assessment are mostly correlated with the final grade in 

intermediate accounting I.  This was also supported by [17] when 

they reported that students with accounting background 

particularly in the first or introductory accounting course 

performed significantly better than those without accounting 

background. 

       The findings of the study on research question three reveals 

that students without previous knowledge of Book-keeping 

performed poorly in Principles of Accounts 1 (BED 111).  A 

plausible reason for this performance may be due to the students’ 

lack of previous knowledge in Book-keeping.  The foregoing is 

in agreement with the findings of [27] which reports that there 

was a strong and positive correlation between high school grade 

and university academic performance.  It was also reported by 

[33] that inaccurate previous knowledge within a specific domain 

can make it difficult for students to understand or learn new 

information. 

       The result of hypothesis one reveals that there is no 

significant relationship between previous knowledge in Book-

keeping (WAEC, NECO & NABTEB) O’ level and students’ 

academic performance in Principles of Accounts 1 (BED 111).  

This result corroborates the findings of [25], [28] and [26].  [25] 

reported that accounting education prior to entering university 

and grade in English language prior to entering university had no 

significant positive association with students’ performance. [28] 

found that students with previous (High school) accounting 

knowledge did not perform better than students without previous 

knowledge while [26] reported that prior knowledge did not 

make any significant difference to performance in accounting.  

However, this result contradicts the findings of [1], [35] and [27].  

[1] reported a significant and positive relationship exists between 

Joint Matriculation Examination (JME) scores and first-year 

university examination scores in Physics, Chemistry and 

Economics.  Findings by [35] reveals that a significant 

relationship exists between entry qualification (SSCE) and 

students’ academic performance in Pure and Applied 

Mathematics in College of Education, Ikere Ekiti while [27] 

reported a strong and positive correlation between high school 

GPA and academic performance with high school GPA 

associating with high university performance. 

       The results of hypothesis two shows that students admitted 

with previous knowledge (WAEC, NECO & NABTEB) and 

students admitted without previous knowledge in Book-keeping 

both performed equally in Principles of Accounts I (no 

significant difference in their performance).  This result 

supported the findings of [25] in which they reported that 

accounting education prior to entering university and grade in 

English prior to entering university had no significant positive 

association with students’ performance.  The result is also in line 

with the findings of [28] which also reported that students with 

previous (high school) accounting knowledge did perform as 

well as students without previous knowledge in accounting.  

Similarly, [43] also reported that students entering accounting 

programme from sciences stream of the secondary school, as 

compared to students from the arts stream tend to perform better 

in individual accounting courses as well as in terms of GPA upon 

graduation.  [38] also found that students with pre-university 

knowledge of accounting outperform those who did not have 

such knowledge.  However, he reported that, there were no 

significant difference in the performance of students major in 

accounting and who did not. 

       Finally, the result of hypothesis three shows that a 

significant contribution from previous knowledge (WAEC, 

NECO & NABTEB) O’ level examination to the prediction of 

academic performance of students in Principles of Accounts I.  

This result supported the findings of [40] that prior knowledge 

was an important predictor of course success.  [29] also reported 

that prior accounting knowledge had significant impact only if 

what was studied at high school was directly relevant to what 

was studied at the university.  Also, [1] reported that validity of 

JME/PCE Joint Matriculation Examination scores in some 

subjects using university achievement as criterion was very small 

where significant correlation were obtained. 

        [3] also investigated the predictive validity of JME scores 

using achievement at first year and at graduation as criterion 

variables for students of social sciences.  Out of 14 correlation 

analyses carried out, only 2 were statistically significant in 

favour of students in Business Administration.  The authors 

concluded that the predictive validity of JME was rather low.  

This result supported the findings of [30] in which the three entry 

qualifications GCE O’level, HSC and GCE A’ level possess 

rather low predictive validity, since they only accounted for 

about 9% and 25% of the variance in degree programme.  This 

result also supported the findings of [4] in which he reported that 

formative evaluation shows the highest predictive strength of all 

variables (that is, certificate worth and JAMB results).  [35] also 

reported that, there was a positive significant contribution by 
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entry qualification (SSCE) and course variable to the students’ 

third-year Cumulative Grade Point Average (CGPA).  [21] found 

previous academic performance to be a positive predictor of 

students’ achievement. [9] reported that prior knowledge 

generally serves as a reliable predictor of students’ achievement.  

They noted that the influence of prior knowledge has been 

explored in many different academic content fields, and 95% of 

the studies reported positive and facilitative effects of prior 

knowledge on learning. 

 

IV. CONCLUSION 

       The study has provided an empirical evidence to show that 

there is a positive relationship between students’ previous 

knowledge in Book-keeping and students’ performance in 

Principles of Accounts (BED 111) among Business education 

students at the College of Education, Ikere-Ekiti, Ekiti State. 

       It is also concluded that the influence of previous knowledge 

in teaching/learning process provides the background or 

framework upon which new learning will be placed.  Thus, this is 

in support of the conceptual model [20] of the study when it 

observes that Previous study success, Academic self-belief and 

Prior knowledge are all geared towards students’ academic 

achievement. 

 

V. RECOMMENDATIONS 

       Based on the findings of the study, the following 

recommendations are made: 

1. Business education students at the NCE level should 

devote more time on their academic work to ensure 

good performance 

2. Students with relevant previous knowledge in Book-

keeping should continue to make use of the opportunity 

to do better and to ensure they come out with very good 

grades at the end of their programme, more so that the 

labour market is saturated and employer want the best. 

3. Students without previous knowledge of book-keeping 

should be advised to make arrangement with private 

coaching centres for tutorials to bridge the gap or to 

change their course of study.  

4. Students who did not offer or pass at credit level book-

keeping and Accounts at their O/L examinations should 

not be considered for admission into Accounting option 

of the NCE Business Education programme. 

5. It is also recommended that the Joint Admission 

Matriculation Board (JAMB) should properly 

streamline their admission process to ensure that only 

students with O/L results in Book-keeping and 

Accounts are qualified to apply for NCE Business 

Education programme. 
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Abstract- Most agronomic soils contain large reserves of total 

phosphorus [P], but the fixation and precipitation of P cause P 

deficiency, and in turn, restrict the growth of crops severely. 

Phosphorus replenishment, especially in sustainable production 

systems, remains a major challenge as it is mainly fertilizer-

dependent. Though the use of chemical P fertilizers is obviously 

the best means to circumvent P deficiency in different agro-

ecosystems, their use is always limited due to its spiralling cost. 

A greater interest has, therefore, been generated to find an 

alternative yet inexpensive technology that could provide 

sufficient P to plants while reducing the dependence on 

expensive chemical P fertilizers. Among the heterogeneous and 

naturally abundant microbes inhabiting the rhizosphere, the 

phosphate solubilizing microorganisms (PSM) including bacteria 

have provided an alternative biotechnological solution in 

sustainable agriculture to meet the P demands of plants. These 

organisms in addition to providing P to plants also facilitate plant 

growth by other mechanisms. Despite their different ecological 

niches and multiple functional properties, P-solubilizing bacteria 

have yet to fulfill their promise as commercial bio-inoculants. 

Current developments in our understanding of the functional 

diversity, rhizosphere colonizing ability, mode of actions and 

judicious application are likely to facilitate their use as reliable 

components in the management of sustainable agricultural 

systems. 

 

Index Terms- Phosphorus solubilization, Bacillus spp, IAA and 

GA 

I. INTRODUCTION 

hosphorous is a major macronutrient for plants growth and 

development (Fernandez et al., 2007). In most soils, 

phosphorus is being about 0.05%, of which only 0.1% is 

available to the plants. Most of the phosphorus fertilizers applied 

to soil may get fixed because of large reactivity of phosphate 

(PO4
3-

) ions with numerous soil constituents (Rodriguez and 

Fraga, 1999). The soil microorganisms have enormous potential 

to release plant available phosphorus from unavailable inorganic 

and organic phosphorus compounds by process of solubilization 

(Gyaneshwar et al., 2002). The mineral phosphate solubilization 

by Gram-negative bacteria and their usefulness in increasing crop 

growth and yield is well known (Mohi et al., 2000; Bagyaraj et 

al., 2000; Han and Lee 2005; Almas and Mohammad 2006; 

Fankem et al., 2008). However, scanty of literature is available in 

case of Gram-positive phosphorus solubilization bacteria and its 

effect on crop plants. Hence study was conducted to characterize 

phosphate solubilization by gram positive bacteria.  

 

II. MATERIALS AND METHODS 

Isolation and characterization of P-solubilizing bacterial 

strains 

      The rhizosphere soil samples along with roots of different 

crop plants such as soybean, maize sorghum and cowpea were 

randomly collected from the main Agricultural Research Station, 

University of Agricultural Sciences, Dharwad. These soil 

samples were screened for isolation of phosphate solubilizing 

Gram-positive bacteria on Pikovskaya’s agar medium containing 

tricalcium phosphate (TCP). Plates were incubated at 28 ± 2°C 

for 72 hrs. Colonies that gave distinct clear circular zone around 

the colony, which indicated solubilization of phosphorus. These 

colonies were purified and maintained on Pikovaskay’s agar 

slants for further identification and characterization. During 

present investigation total of 75 bacterial strains were examined 

for phosphorus solubilization activity. Out of 75 bacterial strains, 

thirty three were isolated from the soil samples and fourteen 

bacterial strains were taken from Department of Microbiology 

and twenty seven strains were taken from Department of 

Biotechnology, University of Agricultural Sciences, Dharwad, 

which were identified up to generic level based on morphological 

and biochemical characteristics (Bergyey’s Manual of 

Determinative Bacteriology). Apart from above bacterial 

collections, standard phosphorus solubilizing bacteria Bacillus 

polymyxa was used in all the experiments as a positive control. 

All the phosphate solubilizing bacteria were initially tested for 

their efficiency to release phosphorus by inoculating them into 

the Pikovskaya’s broth medium (100ml) containing insoluble 

sources of phosphorus (Tricalcium phosphate (TCP)) fallowed 

by incubation at 28
o
C for 15days. The amount of phosphate 

solubilization was estimated by the phosmomalybdate blue color 

method (Jackson, 1973). Twenty three Gram-positive bacteria 

which released high amount of Pi in Pikovaskay’s broth were 

further selected and tested for their ability solubilize rock 

phosphate as described above. These twenty three selected 

strains were also tested for its potential to produce plant growth 

promoting substances like IAA and GA by the method proposed 

by Gorden and Paleg (1957). The change in pH of each broth 

culture filtrates at 15 days after inoculation (DAI) at the time of 

Pi estimation was examined using digital pH meter.  

 

III.  RESULTS AND DISCUSSION 

            Phosphorus solubilization, change in pH, production 

of IAA and GA in broth media 

P 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 8, August 2014      562 

ISSN 2250-3153  

www.ijsrp.org 

      Total of seventy five Gram-positive bacteria were examined 

including reference strain B. polymyxa for their activity to release 

Pi in Pikovskay’s broth containing tri-calcium phosphate (TCP) 

medium and simultaneously measured change in pH of culture 

filtrates. It was found that, the great variability among bacteria to 

solubilization of phosphorus from insoluble source media (Table 

1). The 23 bacterial strains out of total strains (75) released high 

amount of Pi from TCP were selected and these bacterial strains 

of interest were tested for it’s ability to solubilize rock 

phosphorus and plant growth promoting substances (IAA and 

GA) production. 

      There was a great variation in activity phosphate 

solubilization of isolated strains has been recorded (Table 1). The 

reference strain B. polymyxa released 8.40% solubilized 

phosphorus from TCP. Some isolated strains had indicated much 

more activity for phosphate solubilization as compared to 

reference strain. An isolate Bacillus spp (B3) had been produced 

7.95% more solubilized phosphorus. Similarly other bacterial 

strains B. thuriningenesis T1, T6 and Arthrobacter spp (A1) have 

been indicated 6.92 %, 5.36 % and 3.22 % respectively as 

compared to standard strain B. polymyxa. The change in pH of 

the culture filtrates was measured simultaneously with percent Pi 

estimation by using digital pH meter. The initial pH of 7.0 was 

maintained at the time of inoculation. The results showed 

decrease in pH of all the culture filtrates after 15 DAI (Days after 

inoculation) as compared to initial pH of the broth medium. The 

drop in pH ranged from 1.31 to 3.46 units at 15 days after 

inoculation was observed (Table 1). The media inoculated with 

B. thuringiensis PP2 recorded maximum drop in the pH (3.46 

units) at 15 days after inoculation.  The reference strain B. 

polymyxa recorded 2.86 units drop in the pH of the TCP medium 

at 15 days after inoculation.    

      On the other hand, above strains inoculated in broth media 

supplemented with rock phosphate have shown almost similar 

pattern of phosphate solubilization (Table 2). Reference strain 

solubilized 4.27 % of rock phosphate. Among all isolates studied 

some of them were found active phosphorus solubilization. The 

isolated strains Arthrobacter spp (A1), Bacillus spp (B3, B7 and 

EB10), B. thuringiensis (T1, T6, T7, T4 and R6) and unidentified 

strain 121 were found more active for the solubilization of 

phosphorus from rock phosphate as compared to reference strain 

(Table 2). In general Bacillus spp were shown more active 

phosphorus solubilization as compared to other strains.  

      The change in pH of broth medium containing rock 

phosphate was also measured at 15 DAI. The drop in pH ranged 

from 1.35 to 2.91 units at 15 DAI (Table 3). The medium 

inoculated with B. thuringiensis T1 showed maximum drop in 

the pH (2.91 units) closely followed by Bacillus spp B7 (2.65 

units) and B. thuringiensis T6 (2.6 units). The similar trend of 

decreasing pH was also observed over a period of incubation 

with phosphate solubilizing bacteria (Sadaf and Nuzhat, 2008).  

These results had indicated great variation among Gram-positive 

bacteria to solubilize the insoluble phosphorus with concomitant 

decrease in pH of broth medium. The results were indicated 

acidification of the broth medium is one of the mechanism 

involved by phosphate solubilizing bacteria. It could be due to 

production of organic acids by phosphate solubilizing bacteria 

(Rodriguez et al., 2006; Fankem et al., 2008). This also confirms 

the microbial activity and its metabolites play a major role in 

phosphorus solubilization.    

      The Gram-positive P-solubilizing bacteria in addition also 

have the ability to produce plant growth promoting substances 

like IAA and GA at varying concentrations under in vitro 

conditions. Except Arthrobacter spp all the other Gram-positive 

bacteria produced IAA and GA in the range of 0.05 to 0.554 µg 

ml
-1

 and 0.002 to 0.128 µg ml
-1

 broth. Maximum amount of IAA 

(0.554 µg ml
-1

) and GA (0.128 µg ml
-1

) were produced by 

Bacillus spp (B3). Other strains such as, B. thuringiensis  T1 had 

produced 0.560 µg ml
-1 

IAA and 0.120 µg ml
-1

 GA (Table 4). 

Variation in the amount of IAA and GA production by different 

P-solubilizing Gram-positive bacteria had probably indicated the 

metabolic variability among the P-solubilizing bacteria (Defrietas 

et al., 1997). 
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Sl.No Isolate No. % Pi release  pH Sl. No. Isolate No. % Pi release  pH 

1. A1 2.86 6.08  39. PP1 6.24 4.92  

2. A2 2.13 6.50  40. PP2 7.24 4.70  

3. A3 1.81 6.67  41. PP3 7.31 5.00  

4. A4 1.13 5.80  42. PP4 7.01 5.10  

5. A5 1.18 5.86  43. PP5 5.38 4.84   

6. A6 0.99 5.34  44. PP6 4.13 4.85  

7. A7 0.99 6.20  45. PP7 4.09 4.87  

8. A8 0.99 5.36  46. PP8 3.88 4.95  

9. A9 1.97 5.67  47. PP9 4.16 4.98  

10. A10 1.11 5.78  48. PP10 3.98 4.99  

11. B1 0.98 5.33  49. PP11 4.59 4.83  

12. B2 1.13 5.40  50. PP12 4.46 4.80  

13. B3 5.50 5.45  51. PP13 3.98 5.00  

14. B4 0.97 4.89  52. M1 1.30 5.05  

15. B5 1.18 6.15  53. M2 1.06 5.55  

16. B6 1.25 5.50  54. M3 1.28 6.04  

17. B7 1.89 5.60  55. M4 1.55 6.10  

18. B8 1.74 5.40  56. M5 0.96 6.59  

19. B9 4.12 5.26  57. M6 1.19 6.15  

20. B10 1.81 5.45  58. M7 2.14 5.76  

21. EB3 0.92 6.15  59. M8 9.80 6.20  

22. EB9 0.93 6.59  60. M9 9.52 5.92  

23. EB10 3.00 5.26  61. M10 8.62 6.65  

24. 49 9.18 4.80  62. 11 10.15 6.40  

25. T1 14.92 4.84  63. 131 10.02 4.87  

26. T2 6.12 4.92  64. 16 8.43 5.26  

27. T3 8.13 4.67  65. 94 4.54 5.58  

28. T4 11.17 4.80  66. 98 3.64 5.73  

29. T5 10.81 4.42  67. 81 10.43 6.59  

30. T6 13.76 4.74  68. 121 11.16 6.27  

31. T7 12.77 5.84  69. 104 8.30 6.15  

32. T8 6.12 5.91  70. 124 11.28 5.32  

33. R1 4.72 4.91  71. 100 8.28 5.58  

34. R2 8.86 5.71  72. 93 10.15 6.10  

35. R3 5.65 4.70  73. 105 11.28 4.59  

36. R4 4.64 4.90  74. 47 7.85 5.50  

37. R5 10.01 4.90  75. B. ploymyxa  8.40 5.84  

38. R6 10.45 4.92      
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Table 1. Percent Pi release from Pikovsakay’s broth medium 

containing tricalcium phosphate (TCP) and change in pH of 

broth medium at 15 days after inoculation by Gram-positive 

bacteria. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2. Percent Pi release from Pikovsakay’s broth medium 

containing rock phosphate (RP) as a phosphorus source and 

production of growth-promoting substances (IAA and GA) 

by efficient Gram-positive bacteria. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

* DAI : Days after inoculation, *RP  : Rock phosphate, * IAA: 

Indole Acetic Acid 

* GA: Giberllic Acid 

 

 

 

Isolate No. % Pi release   Change in pH IAA  

(µg ml
-1

 ) 

GA  

(µg ml
-1

 ) 

Arthrobacter spp.A1 4.90 4.58 - - 

Arthrobacter spp.A2 4.73 5.47  - - 

Bacillus spp. B3 7.76 4.54  0.554 0.128 

Bacillus spp. B7 6.10 4.35  0.460 0.080 

Bacillus spp. EB10 5.89 4.53  0.434 0.102 

Bacillus thuringiensisT1 6.39 4.09 0.560 0.120 

Bacillus thuringiensis T5 4.28 5.30 0.485 0.095 

Bacillus thuringiensis T6 5.35 4.40  0.380 0.076 

Bacillus thuringiensis T7 5.15 4.96 0.348 0.069 

Bacillus thuringiensis T4 5.76 4.48  0.370 0.069 

Bacillus thuringiensis R5 4.28 5.40  0.321 0.025 

Bacillus thuringiensis R6 4.82 4.81 0.294 0.017 

Bacillus spp.49 3.46 5.57  0.316 0.034 

Bacillus polymyxa (B. p). 4.27 5.14  0.381 0.104 

Micrococcus spp. M7 2.24 5.17  0.132 0.003 

Micrococcus spp. M8 3.56 5.40  0.212 0.004 

Micrococcus spp. M9 3.53 5.65  0.051 0.012 

Micrococcus spp. M10 3.21 5.12  0.147 0.16 

Micrococcus  spp. 11 3.43 5.48  0.205 0.025 

Micrococcus spp.131 3.86 5.36  0.160 0.050 

Micrococcus spp.16 3.89 5.12  0.184 0.032 

Unidentified 121 4.58 5.25  0.088 0.024 

Unidentified 100 3.20 4.85  0.434 0.068 

Unidentified 98 3.27 4.84  0.181 0.067 
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Abstract- A pot experiment was conducted in glass house 

conditions for 120 days to study the effects of phosphorus 

solubilizing Gram-positive bacteria on plant growth, nutrient 

uptake and yield of cowpea (Vigna unguculata). Among all 

twelve bacterial treatments, the strain Bacillus spp (B3) has 

shown the greatest shoot length 67.70 cm, root length 60.5 cm 

and total dry weight 4.57 g plant
-1 

after 45 days of sowing. 

Similarly, in the same treatment the shoot length, root length and 

total dry weight were found 162.36 cm, 60.5 cm and 128.49 g 

plant
-1

, respectively at harvesting and total yield was obtained 

23.34 g plant
-1

, which was significantly greater than all other 

treatments and uninoculated control treatments containing single 

super phosphate (SSP) and rock phosphate (RP) as phosphorus 

sources (7.93 g plant
-1 

and 3.81 g plant
-1

 respectively). The 

strains Bacillus thurengensis (T1 and T6) also have indicated a 

significant increase in above parameters i.e root length, shoot 

length, total dry weight and yield. In Bacillus thurengensis (T1 

and T6) the total yield was observed 19.50 g plant
-1 

and 18.03 g 

plant
-1 

respectively. Besides these above strains a significant 

increase in growth and yield of cowpea plants was observed in 

all the Gram–positive phosphorus solubilizing bacteria 

inoculation compared to uninoculated control. 

 

Index Terms- Bacillus spp, Phosphorus solubilization, Cowpea 

 

I. INTRODUCTION 

ulses are an integral component of Indian agriculture and are 

an important source of dietary protein for the peoples more 

so for a large vegetarian population of India. Among the pulse 

crops, cowpea (Vigna unguiculata L. Walp.) has greater potential 

in productivity due to its robust nature of growth as compared to 

any other pulse crop. ). In India, cowpea occupies an area of 3.9 

m.ha with a production of 2.2 m.t. having a productivity of 567 

kg/ha (Ganiger et al., 2002). Pulse crops are known to respond 

well to phosphatic fertilizers, since phosphorus plays an 

important role in root growth, nodulation and nitrogen fixation. 

Phosphorus is considered to be the kingpin nutrient in pulse crop 

growth having a direct role in better root development, flower 

primordia initiation, stimulation of growth and formation of 

seeds. The chemical fertilizers applied to soil easily get fixed and 

phosphorus becomes unavailable to plants. It is therefore 

necessary to go for alternative ways to supplement phosphorus to 

crops. The soil microorganisms have great potential to solubilize 

inorganic and organic phosphorus compounds and increase plant 

available phosphorus (Ganiger et al., 2002). The phosphate 

solubilization by Gram-negative bacteria and their usefulness in 

increasing crop growth and yield is well documented (Almas and 

Mohammad 2006; Fankem et al., 2008). However, much work 

has not done on role of Gram-positive phosphorus solubilization 

bacteria and its effect on crop plants. Hence present investigation 

was carried out to test the beneficiary effect of Gram-positive P-

solubilizing bacteria on plant growth and yield of cowpea. 

 

II. MATERIALS AND METHODS 

        A pot experiment was conducted with the inoculation 

treatments consisting of nine Gram-positive P-solubilizing 

bacteria (Arthrobacter spp, Bacillus spp, Micrococcus spp and 

Bacillus thuringensis strains) and a reference strain B. polymyxa 

(Table 1). Apart from these inoculated pots two un-inoculated 

controls were prepared with single super phosphate and rock 

phosphate as a phosphorus source. The three replicates for each 

treatment were maintained. Autoclaved black soil composition 

with pH 7.8, total N 163.2 kg ha
-1

, total P2O5 10.20 kg ha
-1

 and 

available K2O5 320.0 kg ha
-1

 was used for the study. Pot size of 

diameter 169cm having capacity for 10kg soil was employed in 

the present experiment. Cowpea seeds of variety C-152 were 

collected from Department of Genetics; University of 

Agricultural Sciences, Dharwad was used in present 

investigation. All the treatments supplied with recommended 

dose of fertilizer (N: P: K: 25:50:25 kg ha
-1

 respectively). 

Nitrogen in the form of urea and potassium in form of murate of 

potash were applied to all the treatments at recommended levels. 

Phosphorus in the form of single super phosphate was applied 

only to SSP control, where all other treatments received 

phosphorus form of rock phosphate at recommended level.  

        Cowpea seeds were dressed with respective cultures using 

the seed bacterization method (Weller and Cook, 1983). Bacterial 

cultures growth was scraped and thoroughly mixed with four 

percent sterile carboxy methyl cellulose (CMC) suspension was 

used to dress cowpea seeds. Bradyrhizobium spp was given as 

common seed inoculum for all treatments following same 

procedure described same as earlier. Cowpea seeds were surface 

sterilized with sodium hypochlorite (4%) for 25 minutes and then 

thoroughly rinsed twice with sterile water. The seeds were coated 

with CMC based culture suspension was air dried for 2hrs by 

placing in a laminar airflow chamber (LFC) and used for sowing. 

Biocoated seeds were sowed in all the pots and three plants per 

pot were maintained. Regular equal watering (Sterile water) was 

P 
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done to meet the growth requirements of the crop. Observations 

were taken two times during crop period i.e. at 45DAS and at 

harvest. Root length and shoot length were measured in 

centimeters manually. Plant weight was estimated on fresh dry 

weight basis. Average number of pods per plant, test weight and 

average grain yield per plant were determined. Test weight was 

recorded by manually counting one hundred seeds randomly 

from each replication and their weight expressed in grams per 

hundred seeds. The P content in plant samples was estimated by 

Vanadomolybdate yellow colour method (Jackson, 1973).  

 

Statistical Analysis 
        The data obtained from the experiments were subjected to 

statistical analysis for completely randomized design and 

interpretation of the data was done out in accordance with Panse 

and Sukhatme, 1985. The level of significance used in the F and‘ 

t’ test was P≤ 0.01.  

 

III.  RESULTS AND DISCUSSION 

        In present investigation, a significant increase in shoot and 

root length of cowpea plants were observed at 45 DAS (Days 

After Sowing) and at harvest. The treatment inoculated with 

Bacillus spp had indicated a significant increase in root, shoot 

and dry weight among the inoculated strains. In Bacillus spp 

(B3) inoculated plants were observed vigorous growth. The shoot 

length, root length and fresh dry weight of plant was found 67.70 

cm, 28.67 cm, 4.57 g plant
-1 

at 45 DAS and at harvest 162.36 cm, 

96.33 cm, 139.1 g plant
-1, 

respectively (Table 2).where as other 

inoculated pot plants such as B. thuringensis T1 and T6 were also 

indicated a significant increase in shoot, root and total dry weight 

over control. 

        Increasing shoot and root growth is due to production of 

growth promoting substances like IAA and GA in rhizophere soil 

by phosphorus solubilizing bacteria (Chaykocskaya, 2001 and 

Sahara et al., 2002). The total dry weight plant
-1 

was recorded 

maximum of 4.57 g plant
-1 

and 13.91g plant
-1

 with inoculation of 

Bacillus spp at 45 DAS and after harvest respectively. The 

results were significantly superior over rest of inoculated strains. 

All the bacterial inoculated treatments showed higher dry matter 

production by luxurious growth and development of crop plant 

due to increased availability of Pi (Jain and Singh, 2003) and 

production of phytohormones such as indole acetic acid (Arshad 

and Frankenberger, 1998) in rhizosphere soil. However, as seen 

from the observations, it seems to be no relationship between the 

growth promoting substances produced and the Pi released by the 

bacteria. It is obvious, therefore, that growth promoting 

substances and Pi producing facts acts independent of each other 

influencing plant growth and yield. Thus the observation of 

Arshad and Franknberger (1998) by use of phosphorus 

solubilizing bacteria can increase the growth of plants by 

producing growth promoting substances apart from increasing 

availability phosphorus in rhizosphere soil finds support.   

        Uptake of phosphorus was analyzed on fresh dry weight 

basis of the plant. The samples which indicated more amount of 

phosphorus it means they have observed or uptake more 

phosphorus from the experimental soil. The plants inoculated 

with phosphorus solubilizing Gram-positive bacteria were also 

showed significant increase in P uptake at 45 DAS and at harvest 

(Table 3). The Bacillus spp inoculated cowpea plants recorded 

more total phosphorus uptake than Arthrobacter spp and 

Micrococcus spp. The pots inoculated with Bacillus spp (B3) 

showed a significantly highest total P uptake in cowpea plant i.e., 

20.41 mg plant
-1

 at 45 DAS and 189.82 mg plant
-1

 at harvest. 

However, the reference strain B. polymyxa also showed a 

significant increase in P uptake over control. The Micrococcus 

spp (M8 and M9) inoculated pots was recorded low total P 

uptake which differ non significantly with other inoculated 

strains.   

        Increased P content in rhizosphere soil by the process of P 

solubilization led to increased phosphorus uptake in crop plants 

inoculated with Gram-positive bacteria. Similar trend of increase 

in crop growth and P uptake inoculated with phosphorus 

solubilizing bacteria was observed by other workers (Sahara et 

al., 2002, Tanwar et al., 2003). 

        The phosphorus solubilizing bacteria inoculated pots were 

observed increase in average number of pods per plant, test 

weight and grain yield over control. Bacillus spp (B3) inoculated 

pots were recorded significantly highest average number of pods 

per plant (12.00), grain weight  (2.55 g/100grains) and grain 

yield per plant (23.34 g plant
-1

).  

        The increase in the growth and yield parameters was due to 

phosphate solubilizing bacteria which are able to mobilize more 

phosphorus to crop plants and also due to production of growth 

promoting substances in rhizosphere soil (Prabhakharan et al., 

1999, Sahara et al., 2002). The results states that, phosphorus and 

growth promoting substances produced by bacteria have direct 

influence on growth and yield of crop plants. In conclusion that 

present study showed Gram-positive bacteria, Bacillus spp (B3) 

proved better than the reference strain B. polymyxa in 

performance. The range of variability seen amongst isolates 

indicates that it is prudent and necessary to keep the isolation of 

beneficial bacteria a continuous program. The phosphate 

solubilizing bacteria can thus definitely play an essential role in 

promoting plants to establish and grow better with application of 

rock phosphate as an alternate source of phosphorus.  
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Table 1.  Treatment details of the greenhouse experiment 

involving efficient Gram-positive P-solubilizing bacteria 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Treatment No. Treatment details  

T1 SSP  (RDP as single super phosphate and no 

inoculation) 

T2 RP (RDP as rock phosphate and no inoculation) 

T3 Arthrobacter spp. (A1) + RP 

T4 Arthrobacter spp. (A2) + RP 

T5 Bacillus spp. (B3) + RP  

T6 Bacillus spp. (B7)  + RP 

T 7 Bacillus spp. (EB10) + RP 

T 8 Micrococcus spp. (M8) + RP 

T 9 Micrococcus spp. (M9) + RP 

T10 Bacillus thuringiensis (T1) +RP 

T11 Bacillus thuringiensis (T6) + RP 

T12 Bacillus polymyxa (Standard strain) + RP  
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Abstract- This article is a demonstrative study about the problem 

and size of addiction in western area especially Taif city in Saudi 

Arabia through applying of international questionnaires 

guidelines. These questionnaires were used to assess tobacco, 

alcohol, and narcotics addiction. They were performed on 

secondary school male students in Taif ,Saudi Arabia, in addition 

to Roshd and  Kafa and population as well. The total sample size 

for the present study is equal to 2514. 

        The study revealed that the percentage of tobacco, alcohol, 

and narcotics addiction are 35.25%, 1.25% and 0.25%, 

respectively. These results indicate that smoking % in Taif area 

(35.25%) has been increased from latest reported results (26.50) 

in Saudi Arabia while the results of alcohol (1.25%)  and 

narcotics (0.25%) addiction are considered very low if compared 

with percentage available from the WHO report. 

 

Index Terms- Addiction, narcotics, tobacco, alcohol, 

community, toxic substances, human health. 

 

I. INTRODUCTION 

ddiction is a chronic, often relapsing brain disease that 

causes compulsive drug seeking and use, despite harmful 

consequences to the addicted individual and to those around him 

or her. Although the initial decision to take drugs is voluntary for 

most people, the brain changes that occur over time challenge a 

person’s self control and ability to resist intense impulses urging 

them to take drugs [1]. Drug abuse and addiction (alcohol, 

tobacco and other drugs) are a major burden to society; economic 

costs alone are estimated to exceed half a trillion dollars annually 

in the United States, including health, crime-related costs, and 

losses in productivity [2].  

       Despite public health campaigns against tobacco, smoking 

remains the leading avoidable cause of death worldwide, killing 

almost six million people every year, mostly in low- and middle-

income countries, the World Health Organisation say if trends 

hold, the number of deaths that are blamed on tobacco use will 

rise to eight million a year in 2030 [3]. There are two types of 

addiction: physical addiction and psychological addiction. 

Physical addiction entails an actual change in the addict's body, 

whereby it requires the drug to function. Another common sign 

of physical addiction is tolerance, whereby the body requires 

greater and greater amounts of the drug in order to achieve the 

same feelings. Ceasing use of the drug in the case of a physical 

addiction often results in withdrawal symptoms such as shaking, 

vomiting or seizures. Even if they don't create a physical 

addiction, most drugs create a psychological addiction in their 

users. A psychological addiction is a mental craving for the drug 

and the feelings associated with it. That desire is distinct from 

physical addiction in that there are rarely any withdrawal 

symptoms if the addict doesn't get his drug of choice [4]. Abused 

drugs fall into three categories: depressants (e.g. heroin, 

barbiturates), stimulants (e.g. cocaine, crack, amphetamines) and 

hallucinogens (e.g. marijuana, ecstasy, LSD1), and are ingested, 

inhaled, smoked, injected or snorted. Depressants are sedatives 

which act on the nervous system [5]. Drugs contain chemicals 

that tap into the brain’s communication system and disrupt the 

way nerve cells normally send or receive information. There are 

at least two ways that drugs cause this disruption, first by 

imitating the brain’s natural chemical messengers and second by 

overstimulation the “reward circuit” of the brain. Some drugs 

(e.g., marijuana and heroin) have a similar structure to chemical 

messengers called neurotransmitters, which are naturally 

produced by the brain. This similarity allows the drugs to “fool” 

the brain’s receptors and activate nerve cells to send abnormal 

messages.  Other drugs, such as cocaine or methamphetamine, 

can cause the nerve cells to release abnormally large amounts of 

natural neurotransmitters (mainly dopamine) or to prevent the 

normal recycling of these brain chemicals, which is needed to 

shut off the signaling between neurons. The result is a brain 

awash in dopamine, a neurotransmitter present in brain regions 

that control movement, emotion, motivation, and feelings of 

pleasure. The over stimulation of this reward system, which 

normally responds to natural behaviors linked to survival (eating, 

spending time with loved ones, etc.), produces euphoric effects in 

response to psychoactive drugs. This reaction sets in motion a 

reinforcing pattern that “teaches” people to repeat the rewarding 

behavior of abusing drugs. As a person continues to abuse drugs, 

the brain adapts to the overwhelming surges in dopamine by 

producing less dopamine or by reducing the number of dopamine 

receptors in the reward circuit. The result is a lessening of 

dopamine’s impact on the reward circuit, which reduces the 

abuser’s ability to enjoy the drugs. This decrease compels the 

addicted person to keep abusing drugs in an attempt to bring the 

dopamine function back to normal, except now larger amounts of 

the drug are required to achieve the same dopamine high; an 

effect known as tolerance [6]. 

       There continues to be an enormous unmet need for drug use 

prevention, treatment, care and support, particularly in 

developing countries. Drug use affects not only individual users, 

but also their families, friends, co-workers and communities. 

Children whose parents take drugs are themselves at greater risk 

of drug use and other risky behaviors. Drugs generate crime, 

street violence and other social problems that harm communities.
  

A 
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In some regions; illicit drug use is contributing to the rapid 

spread of infectious diseases like HIV and hepatitis. Heroin 

consumption has stabilized in Europe and cocaine consumption 

has declined in North America – the most lucrative markets for 

these drugs. But these gains have been offset by several counter-

trends: a large increase in cocaine use in Europe and South 

America over the last decade; the recent expansion of heroin use 

to Africa; and increased abuse of synthetic ‘designer drugs’ and 

prescription medications in some regions [7].  

       Drug addicts feel forced into taking their drug by their 

addiction, they simply don't have a choice. In accordance with 

that, they may do any number of morally reprehensible things in 

the service of the next fix: lie to family members, steal money, 

and even engage in armed robbery or prostitution. Previous 

hobbies or passions fall by the wayside, as more and more time is 

spent in pursuit of the drug, and home and work life may suffer 

drastically as well [8]. Saudi Arabia has a large number of 

expatriates, some of whom live in special quarters. Alcoholic 

beverages are available to them, but the unwritten rule is that the 

drinking takes place behind closed doors. While there are limited 

legal means to get alcohol and consume it privately, which is 

thought to be more active through the eastern side of the country 

[9]. Data collected by the WHO Regional Office for the Eastern 

Mediterranean in 2003 estimates that the extent of alcohol use in 

Saudi Arabia is increased and that data from the last five years 

suggest a stable trend in the use of alcohol [10].  

       A cross-sectional study conducted in Al-Amal Hospital in 

Riyadh in March 1998 of 160 male patients aged 20 years or 

older found that alcohol was used by 23.75% of the patients.
20

 

Also in a study of 120 male inpatients in a hospital for treatment 

of male substance abusers in Dammam in Saudi Arabia’s eastern 

region, it was found that 12.5% of the sample abused alcohol 

singularly without abuse of other drugs [11].The last published 

report for the first five months of 2013 issued by the 

administration against narcotics of the anterior ministry shows 

the importance of the narcotics traffics in the Gulf region via Iran 

and Iraq coming from Afghanistan. [12]. The purpose of this 

work will try also to present a comparison between rates of drug 

addiction in Saudi Arabia and other countries not only in the 

Middle East but also throughout worldwide. Thus, this will 

reflect a complete picture of the addiction phenomena and 

permitted the adaptation of recent programs and methods for its 

prevention and treatment. 

 

II. METHODS  

       The Questionnaire for Experience of Substance Use (Q-

ESU) was used to assess whether participants habitually used 

tobacco, alcohol, and/or other addicting substances (cannabis, 

amphetamines, heroin, and ecstasy). These questionnaires were 

performed on secondary school male students as represented by 

Elmaaly Private Secondary School (Khaled Bin Elwaleed Street, 

Taif ,KSA), Taif Secondary School (Centre Elmouheebin, Taif, 

KSA) and King Abdalla Secondary School (King Khaled Route, 

Taif, KSA) in addition to Roshd Association (El-Hada Circle 

Route , El-Hada, Taif ,KSA); Kafa Association (Airport Route, 

Taif ,KSA); and population as well. The total sample size for the 

present study is equal to 2514. 

 

These questionnaires were classified into two groups: 

       A) Questionnaires performed for secondary school male 

students   (private and governmental) and population. 

1- Two questionnaires for male students (age: 15-25) at the 

private and governmental (Gov) secondary schools to 

assess tobacco addiction (Sample n: 400).        

2- Two questionnaires for male students (age: 15-25) at the 

private and governmental (Gov) secondary schools to 

assess alcohol addiction (Sample n: 400).       

3- Two questionnaires for male students (age: 15-25) at the 

private and governmental (Gov) secondary schools 

assess narcotics addiction (Sample n: 400).       

4- Three questionnaires for male population (age: 25-40) 

to assess tobacco, alcohol and narcotics addiction 

(Sample n: 1200), respectively.   

       B) Questionnaires performed for patients’ of Kafa and 

Roshd Clinical Associations   

1- Questionnaire for Kafa male patients (age: 25-40) to 

assess tobacco addiction (n=76).       

2- Questionnaire for Roshd male patients (age: 25-40) to 

assess tobacco addiction (n=38).       

 

       Moreover, all the aforementioned questionnaires contain 

several questions concerning knowledge factors that influencing 

percentages of the addiction in different groups of students and 

population. 

       The above mentioned questionnaires were done to assess: 

data about nicotine, alcohol and narcotics addiction.  Information 

about the patients such as: age, gender, and education level. 

These questionnaires were presented to the community, 

governmental (Gov.) and private schools (Figure 1). 
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Figure 1. The proposed project plan for conducting this research. 

 

a- Determination of nicotine addiction level 

       The Fagerstrom test [17] was adopted for the calculation of 

nicotine addiction. The score test means: 

       8-10. High to very high dependence: Level of nicotine 

dependence is high. You should discuss using some form of NRT 

(nicotine replacement therapy) or Champix with your doctor 

when giving up, this will help to ease the cravings and 

withdrawal symptoms. Those who are most likely to benefit from 

the use of NRT or Champix will be receiving some other form of 

support. 

       5-7. Medium to high dependence: have a moderate to high 

addiction to nicotine and you have difficulty going without it. A 

nicotine replacement aid such as gum, patches, inhalator, 

lozenges, microtabs, nasal spray or Champix might make it 

easier for you to give up. Remember, those who are most likely 

to benefit from the use of NRT will be receiving some other form 

of support. 

       3-4.  Low to medium dependence: have a moderate addiction 

to nicotine and you have difficulty going without it. You may 

benefit from discussing treatment options with your health 

professional. 

       1-2.  Low dependence: addiction to nicotine is low. Give up 

now, before your habit becomes more of an addiction, and you'll 

find it a lot easier. You should be able to give up without any 

medication. 

       The Fagerstrom test gives you a score between 1 and 10. The 

higher the score, the more likely you are to benefit from using 

NRT to assist with withdrawal symptoms and to quit. Those with 

a score over 5 should consider using an NRT product. Those with 

a score of 3-4 may still benefit from discussing treatment options 

with their health professional. NRT is usually not recommended 

for those smoking less than 10 cigarettes a day and not smoking 

within the first hour of waking. Use of NRT is not recommended 

for those with heart and vascular disease or during pregnancy. 

b- Determination of narcotics addiction  

       The DAST-10 is a 10-item, yes/no, self-report screening 

instrument which takes less than 8 minutes to complete [18, 19] 

The DAST-10 was designed to provide a brief instrument for 

clinical screening and treatment evaluation and can be used with 

adults and older youth. The answer options for each item are 

“YES” or “NO”.  

       Scoring and Interpretation: the DAST-10, score 1 point 

for each question answered, “YES”, except for question (3) for 

which a “NO” answer receives 1 point and (0) for a “YES”. Add 

up the points and interpretations are as shown in Table 1: 

 

Table 1: Determination of narcotics addiction using DAST-10 

score 

 

DAST-10 

Score 

Degree of problem  related 

to drug abuse 

Suggested action 

0 No problems reported None at this time 

1 – 2 

 

Low level Monitor, reassess 

at a later date. 

3 – 5 

 

Moderate level 

 

Further 

investigation 

is required. 

6 – 8 Substantial level Assessment 

required. 

9 – 10 Severe level Assessment 

required. 

 

c- Determination of alcohol addiction  

       Michigan Alcoholism Screening test (MAST) was provided 

by Professor Selzer. In scoring the MAST, points are assigned to 

a response depending upon whether the item is worded positively 

or negatively [20]. MAST instructions reported that for items 1, 

4, 6 and 7 negative answers are consistent with alcoholic 

responses. For items 2, 3, 5, and 9-24 positive responses are 

consistent with alcoholic responses. The scale assigns a 1-5 

weighting to each of the items, with a rating of 5 being 

considered diagnostic of alcoholism. Questions that were highly 

discriminating were given a value of two points and others 

assigned a one-point value as reported. An alcoholic response to 

questions 8, 19, or 20 is considered diagnostic and is assigned a 

value of five points [21]. A total score is computed as a sum of 

item values, thier scores are range from 0 to 53. 

 

III. RESULTS  

       In spite of all measures in application against smoking and 

all others addictives substances, it found among many research 

articles that tobacco smoking in Saudi Arabia increased last past 
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ten years, the range smoking varies from 25-38% of all ages of 

population.
22

 In the present work, the results obtained from 

questionnaires for male students (age: 15-25) at the private and 

governmental (Gov) secondary schools revealed that the 

addiction to tobacco among students in the private school was 

56.0% (n=200) while that in Gov school was 27.0% (n=200). 

Moreover, it was noticed from the study performed on all ages of 

male population that percentage of smokers was 29.0% as shown 

in table 2 and figure 2. 

 

 

Table 2: Tobacco addiction among students in the private (n=200), governmental schools 

(n=200) and population (n=400) 

 

Source L 

( 1-2 ) 

L-M 

( 3-4 ) 

M-H 

( 5-7  ) 

H-VH 

( 8-11 ) 

Non 

smokers 

smokers 

Private 

(%) 

21 

(17.8%) 

24 

(21.4%) 

55 

(50%) 

12 

(10.7%) 

88 

(44.0%) 

112 

(56.0%) 

Gov. 

(%) 

11 

(18.5%) 

15 

(29.6%) 

11 

(35.18%) 

1 

(16.6%) 

145 

(73.0%) 

54 

(27.0%) 

Public 

(%) 

21 

(17.24%) 

35 

(31.03%) 

48 

(41.37%) 

12 

(10.34%) 

284 

(71.0%) 

115 

(29.0%) 

 

n : sample size; L: Low dependence; L-M: Low to medium dependence; M-H: Medium to high dependence; H-VH:  High to very high 

dependence. 

 

 
 

Figure 2: Percentage of smokers in private, governmental schools and public (n=800) 
 

        In this study, it was noted from Table 3 that the percentage 

average of tobacco addiction among the entire sample is 35.25%, 

(P < 5%), these results are in accordance with the published data 

concerning the addiction to tobacco. 

 

Table 3 . Numbers and percentages of different types of addictive substances in all samples (n= 800). 

 

Addictive 

substances 

Private  Gov.  Public Total 

number 

of 

addicts 

Percentages 

(%) 

Nicotine 112 54 115 282 35.25% 

Alcohol 1 1 11 10 1.25% 

Narcotic 1 2 N A 2 0.25% 

 

        The number of high addiction level in private school is more 

than that of governmental schools which is an important 

observation in these result, thus, may related to the behaviors of 

these institutions (Figure 3).  
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Figure 3.  Comparison of nicotine dependency level among private, governmental schools and population (n = 800). 

 

        This study is not restricted to schools and population but 

extended to include Saudi clinical associations such as Kafa 

(specialized for treatment of tobacco addiction) and Roschd 

(specialized for treatment of all types of addiction ), Al-Amal 

hospitals. The data collected from these associations revealed 

that the most patients undergo from high to very high level of 

nicotine addiction (Table 4). Patients in these associations are 

under treatment program for more than one addictive substance.  

 

Table 4.  Level of nicotine addiction among patients of Roshd and Kaafa clinical associations. 

 

 

 

 

 

 

 

 

 

 

 

n : sample size; L: Low dependence; L-M: Low to medium dependence; M-H: Medium to high dependence; H-VH:  High to very high 

dependence. 

 

IV. DISCUSSIONS  

        The prevalence of current cigarette smoking among U.S. 

adults aged ≥18 years declined slightly during 2005–2010, 

representing approximately 3 million fewer smokers than would 

have existed had the prevalence continued at the 2005 level. 

However, cigarette smoking remains widespread; in 2010, 

approximately one in five U.S. adults (19.3%) were current 

smokers [22]. Moreover, year-to-year decreases in smoking 

prevalence have been observed only sporadically in recent years; 

for example, a slight decrease occurred from 2006 to 2007 but 

not from 2007 to 2008.  If current patterns continue, smoking 

prevalence is projected to fall to approximately 17% in 2020. In 

Canada (2011) 5.8 million of Canadian smokers (19.9%), this 

was a significant decrease from 24.4% in 2010. A model of 

success reduce smoking prevalence was achieved in Turkey 

whereas from 2008 to 2012, smoking prevalence among Turkish 

adults dropped from 41% to 27%. This is an outstanding 

achievement over just four years [23]. In Europe, 22% of women 

smoke: a high average compared to those for women in Africa, 

Asia and the Middle East 3–5% [24]. 

Generally, available data from Arab countries point at major 

trends in the tobacco epidemic: high prevalence of cigarette 

smoking among Arab men compared with women; the re-

emergence of waterpipe (also known as hookah, narghile, shisha, 

arghile) smoking as a major tobacco use method, especially 

among youth and the failure of policy to provide an adequate 

response to the tobacco epidemic. Table 5 and Figure 4 show the 

comparison of tobacco addiction in different countries 

worldwide. 

 

Table 5. Comparison of nicotine addiction between different countries worldwide 

 

Country Smoking % Reference 

Turkey 27.06 23 

Canada 19.90 24 

Lebanon 40.00 25 

Syria 32.42 26 

Source n Smokers L 

(1-2) 

L-M 

(3-4) 

M-H 

(5-7)  

 

H-VH 

(8-10) 

Roshd 38 38 1 1 

 

2 34 

%  111 2335 2335 5325 89.47 

Kaafa 75 75 

 

1 

 

15 

 

31 

 

21 

 

%  111 1331 21315 51331 26.31 
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France 29.10 27 

Kuwait 34.40 28 

Tunisia 30.40 29 

Saudi Arabia 26.50 15 

   

 

        Through analysis of  Table 5 and Figure 4, it was observed 

that the order of smoking % among different countries 

worldwide is: Lebanon (40.00 %) > Kuwait (34.40 %) > Syria 

(32.42 %) > Tunisia (30.40 %) > France (29.10) > Turkey 

(27.06) > Saudi Arabia (26.50) > United States (19.30). 

        Our study revealed that smoking % in Saudi Arabia as 

represented by Taif city in western area has increased from 26.50 

to reach 35.25% which is considered very high when compared 

by other countries worldwide.  

 

 

 
 

Figure 4: Comparison of nicotine addiction between different countries worldwide. 

 

        Alcohol was the most prevalent substance used by youth 

and it was also the only substance which exhibited increased 

rates of use between 2002 and 2004. In fact,  a cross-sectional 

study conducted in Al-Amal Hospital in Riyadh in March 1998 

of 160 male patients aged 20 years or older found that alcohol 

was used by 23.75% of the patients [14]. Also in a study of 120 

male inpatients in a hospital for treatment of male substance 

abusers in Dammam in Saudi Arabia’s eastern region, it was 

found that 12.5% of the sample abused alcohol singularly 

without abuse of other drugs [15]. In the present study, it was 

found that percentage of male drinkers in western region of Saudi 

Arabia as represented by Taif area equal to 1.25% which is very 

low if compared with percentage available (18%) from the report 

of WHO Region as shown in Table 6 [24]. This decrease in 

alcohol consumption may be attributable to increased awareness 

of population in addition to Islamic rules which prevent the use 

of alcohols besides the governmental regulations which restricts 

its use.  

 

Table 6: Characteristics of alcohol consumption in different regions  of the world (WHO Region). 

 

World region Total 

consumption 

% drinkers males % alcohol 

dependent 

West Africa 4.9 47.0 0.7 

North Americas 9.3 73.0 5.1 

South Americas 5.1 74.0 3.2 

Mediterranean 1.3 18.0 00 

 

        WHO Region: Mediterranean countries include: Bahrain, 

Cyprus, Iran, Jordan, Kuwait, Lebanon, Libyan Arab Jamahiriya, 

Oman, Qatar, Saudi Arabia, Syria, Tunisia, United Arab 

Emirates. 

 

        A cross-sectional study performed in Al-Amal Hospital in 

Saudi Arabia revealed that numbers of patients treated from 

narcotic substances are recorded in Table 7.   

        The present study represents also percentage of male addicts 

to other narcotic substances in western region of Saudi Arabia 

(Taif area) which equal to 0.25%.  This percentage is considered 

very low if compared with other countries worldwide [30]. The 

most prevalent addictive substances are hashish and qaat.  It was 

noted also that addictive patients are used more than one 

substance, which causes a decrease in the opportunity for their 

cure from these toxics substances.  

        For this addiction many suggesting treatment were applied 

to patients, there was no standard program of treatment. Some 

studies have highlighted aripiprazole as a potential candidate for 

the treatment of different types of substance abuse disorders such 

as alcoholism, cocaine, amphetamine and nicotine use [31]. Most 

of the adduct patients know that addiction is harmful for their 

health and they know also the dangerous effects for their health. 

Some of them would like to stop using these substances, but they 

are scare to declare their addiction. 
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Table 7. Number of male patients treated from narcotic substances in Al-Amal Hospital from 2007 to 2013. 

 

Year Age (patient) Number  

2117 21 to 41 74 

2118 25 to 51 115 

2111 25  to 51 15 

2111 25  to  51  87 

2111 25  to  51  117 

2112 25 to 41 85 

2113 21  to  51  75 

 

        The most important factors that can decrease addiction must 

oriented to believes and attitudes of the population. Prophylactic 

programs also should be based on the principals of Islam due to 

the health reasons. The religion is the most important factor 

against addiction, motivation of the population that is not 

allowed to use these substances according to their believes of the 

religions. In addition, all the causes such as careless, hopeless, 

homeless, and workless and behaviors factors must be considered 

before the application of any treatment program, otherwise the 

addictive patient became dangerous for himself and for the 

others. 

 

V. CONCLUSIONS  

        It can be concluded that the prevalence of addiction among 

the Saudi population in Taif city is: nicotine; 35.25%, alcohol; 

1.25% and narcotics 0.25%. Moreover, the study illustrated that 

the smoking % for male population of all ages was 29.0% while 

that male secondary school students are 56.0% for private school 

and 27.0% for governmental school. 

        Imitating others is one of the most common risk factors for 

smoking while adherence to religious values is the most common 

protective factor. Most people know the hazards of addiction and 

have the motivation to stop, but they need encouragement and 

help. The findings of this article highlighted the importance of 

initiating programs for treating nicotine dependence and other 

addictive substances. The most important factors that can 

decrease addiction are: training community providers to deliver 

research-based treatments, working to engage the medical 

community so that they can be the first line of defense in 

detecting potential drug abuse and in referring patients to 

addiction treatment as needed, providing opportunities for 

information sharing and research collaboration, all programs for 

treatment of addiction must include an important aspect of socio-

economic and an occupation activity (work) to help these 

patients, limitations and controlling the sell points of smoking 

market, awareness and controlling programs should be 

implemented for students especially in the private schools, 

implantation of severe penalty for people which not respect 

regulations. 
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