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Ethnicity and Job Attributes Preferences 

Irina M. Martinez and Toni DiDona, Ph.D. 

 
Carlos Albizu University 

 
Abstract- This research project was designed to explore the job 

attributes that influence the decision to accept or reject a job 

offer. Job attribute preferences were examined in individuals 

living in Colombia, Venezuela and the United States. The study 

used a convenient sampling method that included 101 working 

adults. The survey was administered anonymously via the 

internet, and the candidates were asked to answer a researcher 

developed questionnaire that contained items measuring job 

security, salary conditions, education, and training. The study 

was intended to investigate differences between ethnicity and job 

attribute preferences. The results indicate that there was no 

significant differences across countries in job attribute 

preferences. However, employees from different countries did 

rank their preferences in different ways. 

 

Index Terms- Colombia, Venezuela, United States of America, 

job attributes preferences, employee preferences, cross cultural 

differences 

 

I. INTRODUCTION 

rom the point of view of a company it is important to 

generate knowledge about the preferences that an employee 

has regarding what motivates him to stay in a job (Grunt, 2009). 

It is critical for an organization to efficiently and effectively 

address how the decisions to accept or reject a job offer are 

made, and which job attributes (e.g., salary, educational 

opportunities, working conditions, training, and employment 

benefits) are most likely to attract competent applicants. 

Individual preferences for jobs attributes have been significantly 

researched during the last years (e.g., Sutherland, 2012; Lacy, 

Bokemeier, & Shepard, 1983; Pui, 2010).  Some special 

examinations have been made such as employee motivations and 

differences in preferences between US and Chinese people 

(Fisher & Ya Yuan, 1998), measuring work preferences to 

enhance career self-management (Gilbert, Sohi & McEachern, 

2008), and  job attributes preferences compared with reasons 

given for accepting and rejecting job offers (Turban, Eyring & 

Campion, 1993).    

        In his studies about preferences for attributes, Jurgensen 

(1978) found differences in preferences for job attributes such as 

type of work, advancement, pay, and supervision across men and 

women. He also found that for some applicants pay was fifth in 

importance, while it was first in importance for others.  

        This research intends to provide information that will 

contribute to a broader understanding of the impact of the 

applicant’s preferences in job attributes. It is hypothesized that 

there is a difference in job attribute preferences across ethnicity.  

        In this study, job attribute is defined as outcomes given to 

an employee in addition to salary.  Some examples included are 

paid holidays, paid vacations, health insurance, and retirement 

plans. In many cases, these job attributes are a key ingredient in 

attracting and retaining employees (http: www.allbusiness.com).  

Ethnicity is an attempt to classify individuals; this is a socially 

defined category in which individuals group together according 

to their social background, common language, culture, and 

traditions (http://www. Wikipedia.com). Hispanic is not a race, 

but rather it is an ethnic group that shares a common culture, 

language and history (http://www. Wikipedia.com). In this study, 

Hispanics include individuals living in Colombia and Venezuela. 

As previously described there have been some studies regarding 

job attributes preferences for individuals living in European 

countries or in North America, but no previous research has been 

conducted regarding job attributes preferences in specific Latin 

American countries such as Colombia and Venezuela. It is the 

interest of the investigators to explore the differences between 

these two populations and facilitate organizations to reach 

qualified applicants more effectively and efficiently.  

        Numerous studies have previously investigated what 

applicants prefer while looking for a job. Jurgensen (1978) 

performed a study to see what is important for people in a job. 

He used a scale with 10 job attributes where employees of a 

utility company ranked them in order of importance. These 

attributes were; company advancement, benefits, hours, pay and 

security, supervisory work, type of work, co-workers and 

working conditions. Security was ranked as most important for 

men while type of work was most important for women. Years 

later, the type of work also became important for men (Turban et 

al., 1993).  

        Lacy et al. (1983) used national samples collected from 

1973 through 1980 and found that factors such as income, 

commitment to work, education, and occupational prestige tend 

to be more related to job attributes preferences.  Meaning of 

work was the most important factor in his study followed by 

income, advancement, security, and work hours.  

        Job seekers usually do not know which attributes a company 

offers prior to their applications. Collins and Stevens (2002) 

found 10 attributes which may be known by applicants, they are 

location, good corporate culture, benefits, promotion, salary, 

training opportunities, company reputation, training programs, 

performing an interesting work, and job security. 

        It is important for a company to maintain a motivated and 

diverse group of people, because over time employees are likely 

to experience some deficiencies or demotivation. These 

deficiencies may be psychological, physiological or sociological. 

Deficiencies or needs trigger behavioral responses; and people 

always try to seek new ways to reduce their needs deficiencies. 

Need deficiencies promote a search process for alternative ways 

to reduce the tension caused by these deficiencies (Ivancevich & 

Konopaske 2011). 

        Abraham Maslow (1943) proposed a theory organizing 

individual needs in a hierarchy scale. Maslow used the terms 

physiological, safety, belongingness, social, and love; esteem; 

F 
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and self-actualization needs to describe how individual’s 

motivations are rank ordered. Maslow’s theory assumes that an 

individual tries to satisfy their physiological necessities first 

(basic level) before trying to follow the satisfaction of upper-

level needs (Ivancevich & Konopaske 2011). 

        If Maslow’s theory is accurate, individuals who cannot 

fulfill basic needs such as paying rent, buying food or medicine 

will not care about job attributes in the same way that people 

who can will. In other words, as individuals make enough money 

to support themselves and their families, job attributes became 

more important. 

        Harold and Polyhart (2008) examined the individual 

differences among the applicants that might influence the 

attribute-attraction relationship. It focused mainly on fit, pay, 

prestige, and location attributes. They found that applicant’s 

individual differences influence their attribute attraction 

relationship. Applicants give great importance to job attributes 

when they are applying in a company. 

        The relation between preference for job attributes and 

candidates is a highly critical relationship to be studied. It 

requires understanding the needs as the employees in an 

organization in order to be able to attract them. To better 

understand the applicants it is necessary to know the applicants’ 

core self evaluation (El-Zamly & Amin 2011).   

 

Ethnicity and Job attributes 

        The way an individual thinks, feels and behaves is 

profoundly influenced by his/her cultural heritage.  It has been 

found that culture influences both the way an organization 

behaves, and also the way people who work in that organization 

behave (Adler & Gundersen 2008).  

        Geer Hofstede (1980) an eminent Dutch management 

researcher, found in his studies that most of the differences in 

work related values and attitudes are due to the national culture 

rather than position within the organization, age or gender. 

Moreover, he also found that employees are motivated by 

different kinds of rewards and additionally they are conditioned 

by their family, social group, geographical region and 

professional environment. 

        In his studies, Hofstede (1980) indicated that most 

individuals shared a national character that represents the cultural 

mental programming they have in common (e.g., families’ 

structures, laws, forms of government, and religious 

organizations). Culture is something really difficult to change 

and if it does change the process is very slow. 

        In recruiting, an organization often tries to focus on 

candidate’s personality dimensions such as intelligence and 

abilities; these dimensions can be measured through the use of 

psychological tests. It is also important for an organization to 

take into consideration the dimensions of the national culture 

(Hofstede, 2011).   

        Hofstede's cultural dimensions theory  consists of 

dimensions such as power distance, individualism vs. 

collectivism, uncertainty avoidance index, masculinity vs. 

femininity, long term orientation, and indulgent vs. restraint. 

These dimensions describe the effects of the society and its 

members, and how these values relate to the way individuals 

behave. Based on the results of Hofstede, one can deduce that 

groups are different from each other; and they think, behave, 

perform and have different values base on their national culture.  

In this study, the variable job attributes focuses on job security, 

working conditions, training, promotion, and others benefits that 

the company may provide to its employees. As noted earlier, 

previous research suggests that they are important factors that 

influence the way organizations attract employees (Jurgensen, 

1978; Lacy et al. 1983). In this study, the variable ethnicity is 

expected to affect the way people perceive the rewards or 

benefits the company provides. 

        Therefore the hypothesis of this research project is: There is 

a significant difference between job attribute preferences across 

cultures. 

 

II. MATERIALS AND METHODS 

a. Participants 

        In this study the variable ethnicity was based on a sample of 

the population living in Colombia, Venezuela and United States. 

The sample was selected by sending the questionnaire link to 

personal email databases. The participants were also asked to 

forward the questionnaire link to their personal email contacts 

that met the requirements to participate in the survey.  Responses 

were collected through the Internet. The study used a convenient 

sample method due to geographical constrains.  

        A total of 101 survey questionnaires were received from all 

three countries. The researchers took into consideration 

demographic aspects such as gender, age, maximum level of 

education obtained, marital status, number of dependants, and 

their level of income. From Colombia a total of 32 surveys were 

collected, in which 62.5% survey responses were female. The 

mean age was 36.6: the age range of this sample was between 18 

and 56 years old. The level of education for Colombia included 

37.5% who had a master’s degree, with 34.4% who had a 

bachelor’s degree.  The majority of the individuals were married 

(56.3%) followed by a 34.4% who indicated being single. Half 

the sample (50%) reported that they had spouse and/or children 

as their dependents.  The sample described their income as 

average (34.4%) or low average (34.4%).  

        Thirty three surveys were received from Venezuela, in 

which 51.5% of the respondents were female. The mean age was 

36.5: the age range of this sample was between 23 and 60 years 

old. The majority of the Venezuelan sample had a bachelor’s 

degree (60.6%). Regarding their marital status, 42.4% of the 

sample indicated they were married, while 39.4% reported being 

single. The majority of the Venezuelan sample (54.5%) indicated 

that they had a spouse and/or children as their dependents. A 

33.3% of the sample described themselves as having an average 

high income, while 12.1% reported that they had low income.   

        Thirty six surveys were collected from United States of 

America, in which the majority of the respondents (61.1%) were 

female. The mean age was 36.1: the age range of the sample was 

between 19 and 55 years old. The sample reported that 27.8% 

had a bachelor’s degree, 25% had a master’s degree, and 5.6% 

had not finished high school. The majority of the sample (61.1%) 

indicated they were married and that they had spouse and/or 

children as their dependents. Half of the sample (50%) reported 

having a low income. Additional details regarding the sample are 

contained in Table 1 and Table 2.  
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b. Apparatus 

        The instrument, a research developed questionnaire (see 

Appendix A), was used to measure and compare the job 

attributes preferences in people living in Colombia, Venezuela, 

and the United States of America. The development of the job 

attributes items were based on the studies of Fisher and Ya Yuan 

(1998), in which they took into consideration aspects such as 

tactful discipline, being on things, full appreciation of work done, 

good wages, job security, working conditions, promotion and 

growth. 

        Nineteen items were included as important for employees to 

accept or reject a work offer. These items were constructed as 

statements, in which items 1, 2, 3, 10, 11 were related to job 

security and salary conditions; items 4, 5, 6, 7 were related to 

education and training within and outside of the company; items 

12, 13, 14, 15, 16, 17, 18, 19 were related to benefits the 

company provide to their employees. The response for these 

items was measured on a 5-point Likert scale, ranging from very 

important to not important at all. 

        The informed consent form (see appendix C), did not 

require the participant signature for confidentiality reasons, by 

continuing answering the questionnaire the respondents agreed to 

participate in the survey. Both the survey and the informed 

consent form were translated into the Spanish language following 

the guidelines provided by Behling and Law (2000) in their book 

translating questionnaires and other research instruments (see 

Appendix B & D). 

        The scale was anticipated to take between 10 to 15 minutes 

to complete. 

c. Procedure 

        Since the purpose of this research project was to obtain 

information about the preferences in job attributes in Venezuela, 

Colombia and United states, the data was collected in each one of 

the countries through the internet. The survey was administered 

to working adults, and data was collected during the months of 

May – July 2014.  

        Individuals were given an informed consent form (see 

appendix C - D), describing in detail the purpose of the research. 

Participants were informed that this research project was for 

educational purposes only and that it will have no impact on their 

work. They were also informed that their participation was 

voluntary and anonymous. Participants were provided with 

contact information in case of future questions or if they were 

interested in knowing the results of the research. 

Data Analyses 

        Once all the data was obtained descriptive statistics were 

used to summarize the data, and describe the sample in detail.  

        Independent sample t- test statistics were used to test for 

relationships between the variables. T-test statistics can test for 

evidence of a relationship between two variables, it allowed the 

researchers to find whether there is a significant difference 

between job attributes (e.g., job security, working conditions, 

education, training, and company benefits) and ethnicity (e.g., 

Colombia, Venezuela and United States of America) using an 

Alpha level or level of significance of 0.05.    

   

III. RESULTS 

        The results will be discussed in three sections. The first part 

describes the information obtained for each country (Colombia, 

Venezuela, and United States respectively), to explore 

preferences in job attribute within each specific culture. The 

second part of the results includes comparison between Colombia 

and Venezuela to see whether there is significant difference 

regarding job attributes between each country. Lastly, a 

comparison between Latin American countries (Colombia and 

Venezuela) and United States of America is discussed to see 

whether there is significant differences regarding job attributes 

between United States and Latin America. 

        Job attributes preferences for the Colombian sample are 

detailed in Table 3. Job security (87.5%), medical benefits 

(81.3%), and good working conditions (78.1%), were the top 

three job attributes prefer by this sample, followed by end of the 

year bonuses and retirement services each with 71.9% 

respectively.  Potential for promotion and paid maternity leave 

were very important for a 68.8% of the respondents. Training at 

work was ranked eighth in level of importance (53.1%), and the 

participants indicated that working a minimum of 40 hours per 

week (21.9%) was the least important of the job attributed 

presented.  

        Table 4 reports the results obtained for the Venezuelan 

sample on the job attributes presented. Job security and medical 

benefits (each with 87.9% respectively) were the two most 

important job attributes selected by the participants. These job 

attributes were followed by training at work, retirement services 

and end of the year bonuses (each with 75.8% respectively). 

Other job attributes such as potential for promotions (72.7%), 

good working conditions (69.7%) and paid maternity leave 

(60.6%) were also important for the sample. The least important 

job attribute in this sample was working a minimum of 40 hours 

per week (39.4%).    

        Table 5 reports the result obtained for the United States 

sample on the job attributes presented. Job security (97.2%) was 

the most important job attributes among the sample. It was 

followed by good working conditions and retirement service 

(each with 86.1% respectively). Other job attributes very 

important for the sample were medical benefits (83.3%), end of 

the year bonuses (80.6%), and potential for promotion (69.4%). 

Training at work (63.9%) was ranked seventh by the sample, 

while paid maternity leave (52.8%) was ranked eighth. The least 

important job attributes reported by the sample was working a 

minimum of 40 hours per week (44.4%). 

        Based on this information it is safe to conclude that for the 

three countries surveyed,  job attributes related to job security, 

working conditions, potential for promotion, training at work, 

medical benefits, paid maternity leave, retirement services, and 

end of the year bonuses are important when taking into 

consideration to accept or reject a job offer. In addition working 

a minimum of 40 hours per week was the lowest in preference 

across all three countries. 

        The second type of analysis conducted involved a 

comparison between Colombia and Venezuela to see whether 

there are significant differences between the two countries 

regarding job attributes preferences. The survey provided a 

sample of 65 working adults (32 for Colombia and 33 for 

Venezuela).  
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        According to the survey responses the researchers detected 

that there were no statistically significant differences between 

preferences for job security and the two countries (p=. 787, α = 

.05).  In addition no significant differences were found for the 

job attributes such as having good working conditions (p=. 350, 

α = .05); potential for promotion (p=. 558, α = .05); training at 

work (p=. 166, α = .05); medical benefits (p=. 267, α = .05); paid 

maternity leave   (p=. 157, α = .05); retirement services (p=. 183, 

α = .05); and having end of the year bonuses (p=. 268, α = .05).  

Only in the job attribute working a minimum of 40 hours per 

week was there a statistically significant difference (p=. 006, α = 

.05) between the two countries.    

        These results show that individuals living in Colombia and 

Venezuela have nearly the same preferences related to job 

attributes, with the exception of working a minimum of 40 hours 

per week.  

        The third analysis conducted involved a comparison 

between Latin American Countries (Colombia and Venezuela) 

and United States of America. The survey provided a sample of 

101 working adults (65 for Latin America and 36 for United 

States). 

        According to the responses the researchers found that there 

was no statistically significant difference between job security 

and between Latin America and United States (p=. 109, α = .05).  

The same lack of significant difference was found for other job 

attributes such as having good working conditions (p=. 292, α = 

.05); potential for promotion (p=. 559, α = .05); training at work 

(p=. 640, α = .05), working a minimum of 40 hours per week 

(p=. 337, α = .05), medical benefits (p=. 919, α = .05); paid 

maternity leave (p=. 256, α = .05); retirement services (p=. 242, 

α = .05); and having end of the year bonuses (p=. 265, α = .05).   

Taking into consideration these results it is safe to conclude that 

there is no significant difference regarding the job attributes 

preferred across all three countries.  

 

IV. DISCUSSION 

        The results of this study did not support the initial 

hypothesis. No significant differences between job attributes (e.g. 

job security, good working conditions, potential for promotion, 

training at work, medical benefits, paid maternity leave, 

retirement services, and end of the year bonuses) were found for 

the sample obtained in Colombia and Venezuela.   

        Starting with the two Latin American countries (Colombia 

and Venezuela) used in this research; the authors found that job 

security and the opportunity to have medical benefits are the top 

of their priorities. These job attributes were ranked first and 

second for each country. Job security is important because it 

allow them to satisfy their basic needs, and take care of their 

family. These results are consistent with Maslow’s theory, which 

indicates that an individual tend to first satisfy his/her needs for 

survival (physiological need). Knowing that one’s job provides 

their needs of water, food, and clothing is clearly important for 

individuals in both countries; in the other hand medical benefits 

will allow them to satisfy their safety needs. In conclusion, these 

two job attributes comply with Maslow’s theory about satisfying 

their most important needs first, physiological and safety.  

        Good working conditions were ranked third in Colombia, 

but seventh in Venezuela. Currently, Venezuela is undergoing 

serious economic and political problems that may affect the way 

their people view these kinds of benefits. Moreover, Venezuelan 

workers are facing many obstacles that prevent them for 

working. 

        Training at work was ranked third in Venezuela, but eighth 

in Colombia. This difference indicates that the respondents for 

Venezuela place more value in professionalism and development 

than the respondents for Colombia.   

        Retirement services and end of the year bonuses were 

ranked fourth and fifth respectively in both countries.  In 

countries such as Colombia and Venezuela, the laws stipulate 

that once an employee is hired by a company, the employee is 

entitled to retirement services and end of the year bonuses. The 

end of the year bonuses is equivalent in Colombia to 15 days 

salary, while in Venezuela is equivalent to 30 days salary, and it 

has to be paid within the first two weeks of December. It is clear 

that employees expected to have these two jobs attributes as part 

of any regular job, this may be one of the reason why it was 

ranked this way.   

        Similar results were found with paid maternity leave, which 

was ranked sixth in both countries. Maternity leave is granted 

and fully paid after giving birth; by law in both countries. Laws 

guarantee maternity leave payment for up to 20 weeks in 

Venezuela and for 14 weeks in Colombia.  

        The job attribute working a minimum of 40 hours per week 

was the least important in both countries. In Colombia and 

Venezuela the normal working week is usually 40 hours, and 

most jobs are paid based upon a salary rather than an hourly rate. 

Workers are paid based on the established labor contract between 

them and the company, which can be fixed-term contract, 

contract for an indefinite term, or contract to provide services. In 

Colombia 40.6% answered “Neutral/Not sure” to this question, 

this may be one of the reasons why the results indicated a 

significant difference between Latin American respondents and 

those in the United States.  

        In comparing the data obtained from Latin American 

(Colombia and Venezuela) and United States, the results of this 

research were also inconsistent with the hypothesis. The results 

indicated that there is no a significant difference in any job 

attribute preference (e.g. job security, good working conditions, 

potential for promotion, working a minimum of 40 hours per 

week, training at work, medical benefits, paid maternity leave, 

retirement services, and end of the year bonuses) between Latin 

American respondents and those in the United States.  

        Job Security was also ranked at the top of their priorities in 

the United States, once again supporting that fulfilling 

physiological and safety needs is paramount. Similarly, jobs 

attributes such as working a minimum of 40 hours per week and 

having paid maternity leave, were the least preferred for Latin 

American (Colombia and Venezuela) and United States. 

Limitations 

        First, the sample used in this research was a convenient 

sample. Therefore generalizations to the populations studied 

cannot be made.  

        Second, although all of this research has been conducted 

through the internet using web links, the geographical constrains 

played an important part to obtain the data, especially in 

Venezuela. Venezuela is a country with so many political and 
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governmental problems that have limited access to the internet 

for individuals living there. 

        It is important to note that the sample obtained for this study 

was a well-educated sample; it does not represent the entire 

population of the countries surveyed. This was a convenient 

sample and descriptive such as education and level of income 

were not representative of the majority of the population on those 

countries.  

 

V. CONCLUSIONS  

        Organizations need to understand what is important to their 

applicants in order to attract more competent employees and 

retain their current labor force. There are numerous factors that 

are considered by both applicants and employees in this manner. 

As previously described in this research, working adults prefer to 

have certain level of security in their job as a way to satisfy their 

physiological and safety need for them and their families. It is 

important for workers to feel a certain level of security in their 

jobs, so they can provide food and shelter for themselves and 

their families. If organizations view this job attribute as a major 

benefit for themselves as well as their employees and try to 

ensure the employees permanence in their job, employees will 

feel more committed to the company and will perform better 

their work. 

        Job attributes that refer to their self actualization need (e.g. 

training at work and potential for promotion) are only going to be 

important once the employee’s basic needs are fulfilled. A 

company can provide all the training and educational programs 

for their employees, but these programs will not be seen as 

encouragement or rewards among their employees if their basic 

needs are not being met.    

        The majority of respondents of this survey (87.38%) were 

participants who cataloged themselves as Hispanic. 

Independently of their country of residence (Colombia, 

Venezuela, and United States). No differences among this sample 

was found, they think, and feel in much the same way regarding 

the job attributes preferences. 
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What is your gender? Male Female

Please indicate  your race.

Anglosaxon Hispanic Black Other 

What is your age? years old

What is your maximun level of Education, please indicate one.

Doctoral Graduate Proffessional Technical Some High School

Master Graduate 18 months - 24 months college High School Graduate

Bachelors Graduated More than 36 months college

In which country are you currently living? 

Colombia Venezuela United states of America 

Please indicate your current job seeking status. 

Are you Actively looking for a  job

Not looking for a job

Please indicate which is your actual employment Status.

Are you employed Part Time

Full Time 

Self Employed

Please indicate  your current  job Level.

Upper Management Middle Management

Executive Intermediate

Proffessional Entry level

Please indicate your marital status.

Single 

Married

Widowed

Divorced

Separated

Please indicate your current living situation.

Living Alone

Living with parents

Living with family members

Please provide your number of dependents.

Children Other dependents None

JOB ATTRIBUTES PREFERENCES

APPENDIX A
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Please indicate in which category is your level of household income per month.

If you live in Colombia

Less than COP $616,000.0

COP $617,000.0 - COP $1,631,000.0

COP $1,632,000.0 - COP $3,097,000.0

COP $3,098,000.0 - COP $4,170,000.0

More than COP $4,171,000.0

If you live in Venezuela

Less than VEF $3,270.0

VEF $3,271.0 - VEF $3,616.0

VEF $3,617.0 - VEF $3,845.0

VEF $3,846.0 - VEF $7,316.0

More than VEF $7,317.0

If you live in United States of America

Less that US$ 2, 000.0

US$ 2,001.0 - US$ 4,100.0

US$ 4,101.0 - US$ 6,200.0

US$ 6,201.0 - US$ 8,300.0

More that US$ 8,301.0  
 
Please respond this questions as best represents you.

Please indicate how important

this aspect of the job is for you

1 Job security

2 A salary that satisfy your basic needs

3 Good working conditions

4 Potential for promotion

5 Education outside of the company

6 Education  inside the company

7 Training at work

8 To have colleagues who are understanding

9 To have superiors who are understanding

10 Work less than 40 hours per week

11 Work a minimun of 40 hours per week

Please indicate how important is for you

that your company provides

12 Medical Benefits

13 Dental Benefits

14 Paid Vacations

15 Productivity bonuses

16 Transport allowance

17 Paid Maternity leave

18 Retirement Services

19 End of the year bonus

Important

Not at all

Important important Not Sure Important

importantImportant

Very

Very

5 4 3 2 1

5 4 3 2 1

5 4 3 2

Neutral

Neutral

Not

Important

Not at all

Not

ImportantNot Sure

5 4 3

5 4 3 2 1

2 1

5 4 3 2 1

1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1
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Cual es su genero? Masculino Femenino

Por favor indique su raza?

Anglosajona Hispano Blanco Otra

Cual es su edad? años

Cual es su máximo nivel de educación. Por favor indique uno.

Profesional - PHD Técnico/Tecnólogo No termino Bachillerato

Profesional - Especialización 18 meses - 24 meses Bachiller

Profesional - Pregrado Mas de 36 meses

En que país vive usted?

Colombia Venezuela Estados Unidos de América

Indique si usted actualmente se encuentra

Buscando activamente  un empleo

No se encuentra buscando empleo

Indique su nivel actual de empleo

Esta usted empleado? Medio tiempo

Tiempo completo

Tiene su propio negocio

Indique su area laboral dentro de la empresa.

Directivo Asistente

Ejecutivo Supervisor

Profesional Operario

Indique su estado civil.

Soltero

Casado

Viudo

Divorciado

Separado

Indique si  usted

Vive solo

Vive con su conyuge/padres

Vive con otros miembros de su familia

Indique cuantas personas dependen de usted

Conyuge/Hijos Otros dependientes Ninguno

APPENDIX B

PREFERENCIAS LABORALES
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Por favor indique en que categoria se encuentra su salario mensual

Si usted vive en Colombia

Menos de  COP $616,000.0

COP $617,000.0 - COP $1,631,000.0

COP $1,632,000.0 - COP $3,097,000.0

COP $3,098,000.0 - COP $4,170,000.0

Mas de COP $4,171,000.0

Si usted viven en Venezuela

Menos de VEF $3,270.0

VEF $3,271.0 - VEF $3,616.0

VEF $3,617.0 - VEF $3,845.0

VEF $3,846.0 - VEF $7,316.0

Mas de VEF $7,317.0

Si usted viven en los Estados Unidos de  America, indique su salario annual

Menos de US$ 2, 000.0

US$ 2,001.0 - US$ 4,100.0

US$ 4,101.0 - US$ 6,200.0

US$ 6,201.0 - US$ 8,300.0

Mas de  US$ 8,301.0  
 

 
Por favor responda las siguientes preguntas de la manera que mejor lo identifica a usted.

Por favor indique que tan importante

es este aspecto del trabajo para usted.

1 Seguridad en el trabajo

2 Salario que satisfaga sus necesidades básicas

3 Buenas condiciones laborales

4 Probabilidades de ascenso

5 Capacitación fuera de la empresa

6 capacitación dentro de la empresa

7 Entrenamiento en la empresa

8 Compañeros de trabajo atentos y colaboradores

9 Jefes y superiores condescendientes

10 Trabajar menos de 40 horas a la semana

11 Trabajar minimo 40 horas a la semana

Por favor indique que tan importante es para usted

que su empresa le provea

12 Seguro medico

13 Seguro dental

14 Vacaciones pagas

15 Bonos de productividad

16 Subsidio de transporte

17 Licencia de maternidad

18 Pension/Jubilacion

19 Primas de fin de año

Importante Importante No seguro Importante Importante

Muy Neutral No Nada 

Importante Importante No seguro Importante Importante

345 2 1

Muy Neutral No Nada 

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1
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Table 1  Descriptive characteristics for the three countries

Characteristic

n % n % n %

Gender

Male 12 37.5 16 48.5 14 38.9

Female 20 62.5 17 51.5 22 61.1

Age 18 1 3.1 23 1 3.0 19 1 2.8

23 2 6.3 24 3 9.1 20 1 2.8

24 1 3.1 25 2 6.1 22 3 8.3

27 1 3.1 29 1 3.0 23 1 2.8

28 3 9.4 30 1 3.0 24 1 2.8

29 1 3.1 32 1 3.0 25 1 2.8

30 1 3.1 33 3 9.1 26 1 2.8

31 2 6.3 34 1 3.0 28 1 2.8

33 1 3.1 35 2 6.1 29 1 2.8

35 1 3.1 37 1 3.0 30 1 2.8

36 1 3.1 38 4 12.1 31 1 2.8

37 2 6.3 39 1 3.0 32 1 2.8

39 2 6.3 40 2 6.1 33 1 2.8

41 1 3.1 42 3 9.1 38 3 8.3

42 1 3.1 45 2 6.1 39 1 2.8

43 3 9.4 46 1 3.0 40 2 5.6

44 2 6.3 48 1 3.0 41 2 5.6

45 1 3.1 54 1 3.0 43 1 2.8

46 2 6.3 60 1 3.0 44 1 2.8

49 1 3.1 46 1 2.8

54 1 3.1 47 1 2.8

56 1 3.1 49 1 2.8

50 1 2.8

52 1 2.8

53 2 5.6

55 1 2.8

Mising Data 0 0.0 1 3.0 3 8.3

Doctoral Degree 1 3.1 3 8.0

Master Degree 12 37.5 5 15.2 9 25.0

Bachelors Degree 11 34.4 20 60.6 10 27.8

More than 36 months college degree 7 21.9 5 15.2 2 5.6

Between 18 and 24  months college degree 1 3.1 1 3.0 5 13.9

High School degree 0 0.00 2 6.1 4 11.1

Some high school 0 0.00 0 0.00 2 5.6

Missing data 0 0.00 0 0.00 1 2.8

33 100 36 100

Marital Status

Single 11 34.4 13 39.4 11 30.6

Married 18 56.3 14 42.4 22 61.1

Widowed 0 0.00 0 0.00 0 0.00

Divorced 1 3.1 4 12.12 0 0.00

Separated 2 6.3 2 6.06 2 5.6

Missing Data 0 0.0 0 0 1 2.8

Number of Dependants

Spouse/Children 16 50.0 18 54.5 22 61.1

Other dependants 5 15.6 5 15.2 2 5.6

None 10 31.3 10 30.3 11 30.6

Missing data 1 3.1 0 0.0 1 2.8

Income

High income 0 0 3 9.1 5 13.9

Average high 6 18.8 11 33.3 4 11.1

Average 3 9.4 6 18.2 2 5.6

Average low 11 34.4 6 18.2 7 19.4

Low income 11 34.4 4 12.1 18 50.0

Missing Data 1 3.1 3 9.1 0 0

Colombia Venezuela USA
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Table 2  Statistics for Countries

Colombia Venezuela USA

Characteristic Mean Median Mode Std. Deviation Mean Median Mode Std. Deviation Mean median mode Std. Deviation

Gender 2 2 0.492 2 2 0.508 2.00 2 0.494

Age 36.63 37 28 9.404 36.59 37.5 38 8.868 36.15 38.00 22 10.986

Level of Education 3 2 0.920 3.0 3.0 0.97 3.00 3 1.738

Marital Status 2 2 1.027 2 2 1.21 2.00 2 0.9120

Number of Dependants 1 1 0.910 1 1 0.90 1.00 1 0.932

Income 3 2 1.118 3 4 1.24 1.50 1 1.508  
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Table 3  Job Attributes for Colombia

Colombia

Job Attribute Very Important Neutral Not Not Imp. Missing

Important Not Sure Important at all data

Job Security 87.5% 12.5%

Good Working Conditions 78.1% 18.8% 3.1%

Potential for promotion 68.8% 15.6% 9.4% 3.1% 3.1%

Training at Work 53.1% 31.3% 12.5% 3.1%

Work as a minimun of 40 hours per week 21.9% 25.0% 40.6% 3.1% 6.3% 3.1%

Medical Benefits 81.3% 12.5% 6.3%

Paid Maternity leave 68.8% 15.6% 12.5% 3.1%

Retirement Services 71.9% 9.4% 9.4% 6.3% 3.1%

End of the year bonuses 71.9% 15.6% 9.4% 3.1%

Percentages obtained for a sample of N = 32  
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Table 4  Job Attributes for Venezuela

Venezuela

Job Attributes Very Important Neutral Not Not Imp. Missing

Important Not Sure Important at all data

Job Security 87.9% 9.1% 3.0%

Good Working Conditions 69.7% 24.2% 3.0% 3.0%

Potential for promotion 72.7% 21.2% 3.0% 3.0%

Training at Work 75.8% 18.2% 3.0% 3.0%

Work as a minimun of 40 hours per week 39.4% 36.4% 3.0% 6.1% 15.2%

Medical Benefits 87.9% 12.1%

Paid Maternity leave 60.6% 9.1% 15.2% 12.1% 3.00%

Retirement Services 75.8% 24.20%

End of the year bonuses 75.8% 18.20% 3.0% 3.0%

Percentages obtained for a sample of N = 33
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Table 5  Job Attributes for United States of America

United States of America

Job Attributes Very Important Neutral Not Not Imp. Missing

Important Not Sure Important at all data

Job Security 97.2% 2.8%

Good Working Conditions 86.1% 8.3% 5.6%

Potential for promotion 69.4% 27.8% 2.8%

Training at Work 63.9% 33.3% 2.8%

Work as a minimun of 40 hours per week 44.4% 36.1% 5.6% 13.9%

Medical Benefits 83.3% 13.9% 2.8%

Paid Maternity leave 52.8% 19.4% 5.6% 13.9% 5.6%

Retirement Services 86.10% 11.10% 2.80%

End of the year bonuses 80.6% 13.9% 2.8% 2.8%

Percentages obtained for a sample of N = 36  
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The Etic Similarities in Case of Cyberpsychology with 

Emic Coating 

Dr. Naveed Shibli, Nazima Ameen, Aqsa Sattar, Asima Bashir, Samra Bani, Naila Nawaz, Siara Yousaf, Iqbal 

Mehmood 

 
Abstract- To test a few global etic findings about 

cyberpsychology in case of student community of Pakistan the 

present study was designed. 100 computer user subjects 

including 50 male and 50 female subjects studying in various 

departments of Punjab University Lahore were served with a 

questionnaire containing questions about social, psychological, 

behavioral and physical impact of internet use felt by users. 

Results indicate a dominated etic similarity among users however 

with emic cultural coating.  

 

Index Terms- Cyberpsychology, etic similarity, emic coating 

 

I. INTRODUCTION 

nternet has introduced a communication between man and 

machine that resulted into the concepts like Cyberspace 

(Strate1999) and cyber-psychology an emerging field that 

encompasses internet reality and culture of computers besides 

human behavior (Blascovich and Bailenson ) and another added 

facebook situation that represents, one’s communication to many 

(Pempek; Yermolayeva; Calvert 2009) initiating many areas of 

study in the field like transference to computers, online identity, 

online relationship, artificial intelligence and future trends in 

mental illness to the extend of crime like cyberstalking.  

         The impact of the developing field of psychology is so 

important that a division of APA now is  looking after it.  Mark 

(2000) forecasts ‘addictive technologies’ in future that he 

predicts would new mental health experiences for human kind. In 

another study (Cooper et al 1999) found a growing number of 

clients visiting for therapeutic assistance with complaints like 

obsessions and relationship of such complaints with daily time 

spend with computers and gender and changes in sexual 

behavior. However in a recent cyber-psychology study a new 

trend was also reported that reflected that students use more 

modern technologies like facebook as compared with the faculty 

that prefer traditional technologies while using computers like 

email (MD Roblyer at el 2010). Moreover while studying a 

digital divide phenomenon in case of parenting it was found that 

such was not prevalent among mothers more a few constructs 

regarding social class and income groups were also considered in 

the study (A. Sarkadi and S. Bremberg 2005). Meaning thereby 

that a very important socialization aspect, the parenting’ leaning 

towards the field of cyber-psychology. Another study supported 

the internet as an agent of mother’s empowerment in case of new 

information for parenting (Clare & Henrietta 2006). In other 

parenting study in case of internet use, ‘the evaluative and 

restrictive meditative techniques used by parents’ were study and 

its relationship was found with authoritative parents. (Mathew et 

al 2006). However, in another study insufficiency of information 

was found in case of parenting for user mothers (Lamp et al 

1999) but still health information seeking from internet is high 

(Cam et al 2005). The development of a reliable and valid self 

efficacy scale (Matthew and Robert 2000) however another study 

examined the relationship of poor self esteem with the use of 

computers (Lynette, Jame, Lauren 2000) and use of computers as 

‘additions (Mark 1997) and the relationship of ‘loneliness’ 

(Janet, Martin 2003) with computers and facebook interaction is 

capable of increasing arousal in certain social conditions (Rauch 

et al 2014) and social networking can influence behaviors 

attitudes and social norms (Young 2014) video games can 

increase the risk of symptoms related with depression (Tortolero 

et al 2014) another gambling research study found various 

internet influences on the gamblers personality Lakkasuo, 

Palomaki and Salmela (2014), internet buying behavior is 

comparable among various nationalities (Cheol, Jong 2003), 

internet function is related with the severity of internet addiction 

(Shih and Teng 2006), internet use interferes with time 

management (Victor 1997)   

         But studies also support the use of internet for health issues 

(Dina 2001), therapeutic interventions (Graig and Joy 1998) and 

assumed health issues related with internet are less predictable 

(Ruaidhri, Julie 2006) and discussion is there to use the internet 

as a medium of psychological help/therapy (King, Morggi 1998) 

and the study reported by Katelyn, Mckenna and Bargh (2000) 

discuss various possibilities to discuss the field of cyber-

psychology with certain other angles. 

 

II. PROBLEM 

         Focusing on the developing trends in cyber-psychology the 

present study was planned to examine the impact of usage of 

internet on users, the students belonging to different departments 

of Punjab University Lahore Pakistan. 

 

III. METHOD AND PROCEDURE 

         100 internet users 50 male and 50 female belonging to 5 

Departments of Punjab University Lahore were asked to response 

to a questionnaire containing questions about the, ‘social, 

psychological, behavioral and physical impact of internet use felt 

by users with an equal number of questions for each category. 

 

IV. RESULTS 

         Users reported the excessive use of computers is negatively 

related with various states of arousal as well as attitudes 

moreover it sometimes negatively affects users health related 

I 
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matters like eye-sight, frequent headaches and eating habits 

furthermore it is financially expensive however its use for 

academic purpose and as a career counselor is rewarding. 

 

V. CONCLUSION  

         The outlook of computer users in Urban areas of Pakistan 

resembles with the overall outlook of Pakistani population living 

is rural areas and that is less familiar with the modern usage of 

new technology. 
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Abstract- Pre and post marriage anxiety level among male/ 

female subjects belonging to upper and lower income groups/ 

social classes studied in the present study in a before after design, 

no significant difference was found among males and female 

belonging to lower income/ class groups in pre and post marriage 

anxiety level however in case of female belonging to upper 

income group/class such difference was present. 

 

Index Terms- Anxiety level: Pre-marriage, Post marriage 

 

I. INTRODUCTION 

akistan consists of majority Muslim population and among 

minorities at the top Christian minority. However unlike 

advanced world majority Muslims, Christians and other 

minorities living in Pakistan especially in rural areas adhere to 

the ancient norms of chastity (Linda 2005)., abstinence (Linda 

2005).and virginity both for girls and boys prescribed in 

respective Scripture (Quran Chatper 24 Surah Noor verse 31) ( 

Paul: Corinthians 6:13, 3:16, 6: 18) before marriage (Nasrullah 

2013). In case of Judaism same ‘purity’ dictates about marriage 

are mention is Torah (Leviticus 15:19-30, 18:19, 20:18) and laws 

like Niddah are there to discuss the standards of ‘purity’ 

necessary for Jews before and after marriage. However global 

world brought in changes Berhane (2006) in a UNICEF report 

treated the subject with a completely different prospective 

although Ruth (1971) in Western societies studied gender based 

marriage trends differently and comparison of marriage traditions 

with modernity in Israel by Ruth and Rosana (1988) was 

relatively a comparative approach. 

        Israel and Pakistan are collectivistic society as compared 

with a few modern individualistic societies and (Karen, Kenneth 

1993) found difference is various behaviors related with marriage 

in case of individualistic and collectivistic societies although 

marriage is related with economic matters also (Odejobi and 

Obafemi 2013) and economic is consider global in new world, 

moreover,  (Buttenheim, Nobles 2009) observed that socio-

economic factors have nothing to do with marriage 

traditions/customs in case of Indonesia meaning thereby that 

‘socialization (Clausen1968) is more influential in case of 

marriage and marriage traditions as compared with external 

changes because socialization is so important that in some cases 

its influences are international (Alberto, Thierry 2000). Moreover 

marriage as a factor is so important that it is related with mental 

health as well (Walter, Michael, Carolyn 1983) and the role of 

dyadic coping is established in case of issues related with 

marriage stress (Bodenmann, Guy 2005) whereas stress is a 

gender free construct and equally effects male and female 

although some time differently, (Baruch et al 1987) although in 

few cases women express more stress ( Elizabeth, Laughlin2005) 

another study also support the presence of stress among women 

as compared with man (M.Pilar Matud 2004).  

        It is not only stress but marriage is also related with physical 

health (Kiecolt et al            2001) A study from India reveals that 

pre martial sex such may be romantic emotionally effects women 

more as compared with man (Santhya et al 2011). Anuptaphobia 

is another psychological state like many others that is directly 

related with the construct of marriage (1984) in a study has 

discussed symptom in detail however, in the study by “Paul at el 

1994) results in that context was not conclusive. 

http://www.sciencedirect.com/science/article/pii/S000

5789405801558 - cor1 Frank (1999) discusses the 

possibilities to address the ‘conflict’ related with marriage. Jeffry 

et al (1994) worked on relations between anxieties related with 

readiness to marriage. In another study intra- and interpersonal 

factors both marked with ‘difference’ studied (Davila at el 1999). 

Levi Baker, James K. McNulty (2010) studied that how do 

shyness affects marriages?  

 

II. METHOD AND PROCEDURE 

        Pakistan is a religious society and it was supposed that due 

to various religious dictates and chastity norms, marriage as a 

new experience is likely to be an anxiety provoking situation 

both for male and female. Taylor Manifest Anxiety Scale (Taylor 

1953) was administered to 30 male, 15 belonging to lower 

income group and 15 belonging to upper income group and 30 

female15 belonging to lower income group and 15 belonging to 

upper income group normal subjects two months before their 

marriages and two months after their marriages in order to 

measure the difference or similarity of scores to compare the 

similarity and difference between the presence of pre-marriage 

and post-marriage anxiety among the same subjects. Because 

Taylor Manifest Anxiety Scale not only measures anxiety but 

evidence supports its performance in case of gender (Quarter, 

Laxer 1996), ‘masculinity’ and ‘femininity’ also (Gall 1969). 

 

III. RESULTS 

        The results generally revealed no significant difference 

between the level of anxiety among the participants before and 

after marriage however such difference among the female 

belonging to upper income groups was significant. 

P 
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IV. CONCLUSION 

        Women belonging to upper income groups are more liable 

to increase in anxiety after marriage as compared with the 

women belonging to lower income groups however it is because 

of societal norms about chastity, virginity etc or something else 

was not determined because of the none availability of 

exploration and testing in that context. Whereas male as well as 

women belonging to lower income groups belonging to 

upper/lower income groups of Pakistani urban society were 

found less liable to increase or decrease in anxiety level 

immediately before and immediately after marriage.  
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Abstract- Handloom sector is a major non-farm employer in the 

country. About 16 million weavers depend on this sector in the 

country. Handloom weaving is one of the most important 

nonagricultural sources of income in India. In the present paper 

an attempt has been made to analyse the economics of weavers’ 

cooperative societies in twelve selected districts of Assam. The 

study is based on a sample of 60 weavers’ cooperative societies. 

To find out the profile, production, marketing and financial 

management of weavers’ cooperative society’s primary and 

secondary data has also been collected. The study reveals that 

central and state governments have evolved many schemes to 

uplift the economic condition by providing incentives in the form 

of grants and loans to impart training on new designs, 

modernization of looms etc. But handloom weaving units 

continue to be in the grip of problems. Therefore the purpose of 

this paper is to familiarize with the current status of handloom 

Weavers’ Cooperative Societies.  

 

Index Terms- Weavers’ cooperative societies, production, 

marketing, financial management. 

 

I. INTRODUCTION 

onfarm development is a strategic priority for many 

developing countries during their economic transformation 

from an agricultural to an industrial society. Handloom industry 

plays an important role in generating local employment. The 

installed world capacity of handloom is 4.60 millions. India 

stands number one in the global scenario of handlooms which 

posses 85 % (3.90 million) of the world installed capacity. 

Handloom sector is one of the largest occupation generators next 

to agriculture in India. Nearly 23.77 lakh handlooms provide 

direct or indirect employment to 43.32 lakh weavers and allied 

workers, of which 36.33 lakh workers stay in rural areas and 6.98 

lakh workers stay in urban areas and 77.90 per cent are women, 

10.13 per cent are scheduled tribes, 18.12 per cent belongs to 

scheduled castes and 45.18 per cent OBC and 26.57 per cent are 

from other castes. Nearly 78 percent of handloom workers are 

women among which Assam records the highest (Handloom 

Census 2013). The handloom co-operatives are a major segment 

accounting for a large proportion of weavers as members. The 

Government of India implemented many schemes to support the 

handloom sector.  Co-operation has a very important role to play 

for the economic and social upliftment of an economy like 

Assam. Moreover Weavers’ cooperative society has been playing 

a vital role in the country’s economy by forming part of its rich 

heritage, and exemplifying the artistry of the weavers. The 

cooperative societies are provided marketing assistance from 

Development Commissioner (Handloom and Textile) and State 

Government under various schemes and they are given 

opportunities to participate in fairs and exhibitions to sell their 

products.  

The objectives of the study are as: 

       i) To analyse the business operation of selected handloom 

weaving units of Assam. 

       ii) To suggest measures for the growth of handloom 

industry. 

 

II. METHODOLOGY 

       Weavers’ Cooperative Societies were selected randomly 

from the twelve selected districts of Assam for the study. A 

multistage purposive cum random sampling design was followed 

for selection of twelve districts of Assam in view of the 

prevalence of practice of weaving in those districts. A total of 60 

registered rural based Weavers’ Cooperative Societies were 

selected. The study involves the collection of primary as well as 

secondary data. The primary data were collected directly from 

handloom weaving units and constituting the major source of 

data for the study. For this purpose an interview schedule was 

prepared for obtaining necessary information. The secondary 

data relating to handloom industry were collected from the 

recorded reports from the office of the handloom and textiles, 

published and unpublished literature and also internet source has 

been referred to. The collected data were tabulated and analyzed 

properly in accordance with the objectives of the present study. 

The collected data has been analysed and interpreted with the use 

of some statistical tools such as frequency distribution, 

percentage, mean, standard deviation to arrive at afore said 

objectives.  

 

III. FINDINGS: 

1. Profile of Weavers’ Cooperative Societies: The entire 

handloom industry comes under the umbrella of 

Ministry of Textiles, National Handloom Development 

Corporation Limited at the central level, Directorate of 

Handlooms and Textiles Development Corporation, The 

Assam State Handloom Weavers’ Cooperative Society 

Limited at state level and Primary Weavers’ 

Cooperative Societies at village level. Weavers’ 

Cooperative Societies were found to be registered under 

the respective Office of the Handloom and Textiles, 

Government of Assam in each district. Membership 

N 
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strength of the Weavers’ Cooperative Societies was 

found to be ranged from 100 to 250 members. The 

lower age limit for membership was 18 years in all the 

societies. The study indicates the massive involvement 

of female weavers in the Weavers’ Cooperative Society 

in Assam. The probable reason may be because weaving 

is largely household profession and passed on through 

generations. The entire Weavers’ Cooperative Societies 

had Board of Directors and General Body, for effective 

functioning of WCSs. The General Body consisted of 

the enrolled members of the WCSs and the Board of 

Directors consisted of the selected members from the 

General Body. Constitution was found in all the 

societies and was followed meticulously. The entire 

Weavers’ Cooperative Societies were conducting the 

general body meeting once in a year. It was found that 

the entire Weavers’ Cooperative Societies had 

maintained the records in respect of membership, 

attendance of members, stock of raw material, stock of 

end products and carrying of periodical inspection. 

2. Production and marketing of handloom products:       
Production of handloom cloth involves several 

processes. These processes can be broadly categorized 

as pre loom and post loom activities in addition to 

weaving. The pre loom processes include bobbin 

winding, warping, denting, etc. The post loom process 

includes stitching, ironing, packaging etc. During the 

period of investigation, it was seen that all the weavers’ 

cooperative societies were producing Gamusa (Towel), 

Mekhla, Chaddar and Mekhla- Chaddar set (traditional 

dress worn by Assamese women), with blouse piece, 

Riha (upper garment worn by women), Saree, Blouse 

Piece, Door mat, Men’s Kurta, Lady’s Kurta, Salwar 

Kameez, Handkerchief and Stole. Shawl, Cushion 

cover, Bag and Table mat Tongali (piece of cloth worn 

by men during Bihu Dance), Table Runner, Curtain 

fabrics, Bed sheet, Dhoti and Shirts.  Cotton was the 

most common yarn used by all the societies. Silk 

(mulberry, muga, eri and tassar), Rayon, Polyester, 

Acrylic yarn and Zari were also found to be used by all 

the selected weavers’ cooperative societies. Plain weave 

and twill weaves were generally found in all the 

selected weavers’ cooperative society. Majority of 

weavers’ cooperative societies produced article 

regularly and only few i.e. 6.67 per cent produced 

article as per order. During investigation, it was 

observed that the entire Weavers’ Cooperative societies 

were pricing the product independently and fixing the 

cost with minimum profit margin. Business overheads 

include ongoing expenses such as rent, electricity, etc. 

The selected Weavers’ Cooperative societies were using 

retail sale. Only 63.33 per cent were using whole sale 

technique of selling their products. All Weavers’ 

Cooperative societies were marketing their product from 

their unit sometime within the village and also through 

exhibition cum sale, fair and expo. Exhibition, fair and 

expos were organized by the Development 

Commissioner (Handloom and Textile, Government of 

Assam). Only few Weavers’ Cooperative societies such 

20 per cent of Weavers’ Cooperative societies were 

using special sale counter of their own for marketing 

their product.  

 

 

                                                                             

  

 

 

 

 

 

 

 

 

 

 

Flow chart on supply chain of handloom products 

 

Financial management of weaving unit: 
       The entire selected Weavers’ Cooperative societies were 

having saving account at bank.  During the period of 

investigation, it was seen that all the Weavers’ Cooperative 

societies had received the financial assistance in terms of kind’s 

i.e. raw materials, looms and accessories, etc. It was also 

observed that the entire selected Weavers’ Cooperative societies 

were getting assistance from Assistant Directors, Directorate of 

Handloom and Textiles, Govt. of Assam at the respective 

Districts. The entire selected Weavers’ Cooperative Societies 

were doing audit annually by the auditors as assigned from the 

offices of respective districts.  

Suggestions for better growth of handloom industry: 

1. Up gradation and Modernization: Government should 

give attention in up gradation and modernization of 

loom, equipments and infrastructural development for 

the betterment of the handloom industry.  

2.  Product Diversification: Redesigning of the existing 

traditional products. The existing product can be made 

softer, good textures and with standard size. The 

existing traditional motifs can be used for new product 

development and diversification and will give the 

product a local identity. Society should try to make 

damask fabric.   

Production at cooperative society 

 

Finished Product 

Government Department Supply 
Exhibition and Fair 

 
Retail Showroom 
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3. Training on marketing: Training to enhance the skills 

of weavers in manufacturing and marketing aspects in 

changing business environment. Effective 

implementation of various policies and programs could 

be successful when there would be proper integration, 

cooperation and coordination from the government. 

Skill and design development exercises can be 

conducted for the weavers which will help them to 

understand and develop new product range as well as 

improve their design sensibility. 

4. Promotional strategies: Societies should give more 

importance to promotional strategies and government 

should give promotion subsidy to well established 

societies. Society can employ interesting sales 

promotion tools like coupons, free gifts etc to create 

interest and excitement to the customer to buy 

handloom product. Publicity is one of the essential 

factors, which influence the sale of the products. 

Therefore government should provide special publicity 

drive to promote handloom products.   

5. Handloom mark: The Government should organize 

more awareness programmes in popularizing the 

handloom mark to create unique brand image for 

genuine Handloom Products. Branding of products and 

youth icons should be used to make handloom fabrics 

into a fashion statement. 

6. Quality in handloom products: To bring superior 

quality in handloom products, the pre and post loom 

process development should take place. Innovative and 

faster weaving processes and techniques to increase 

efficiency of weavers as well as loom will make 

handloom more competitive and profitable. Weaving of 

damask fabric for national or international market could 

be an added attraction.                                                

7. Finishing of the product: Using various finishing 

techniques and product packaging for better marketing. 

Calendaring unit can be set up in weavers’ service 

centre of each district.  

 

IV. CONCLUSION 

       The Handloom Textiles constitute a timeless part of the rich 

cultural Heritage of India. The element of art and craft present in 

Indian handlooms makes it a potential sector for the upper 

segments of market, domestic as well as global. However, the 

sector is beset with manifold problems such as obsolete 

technologies, unorganized production system, low productivity, 

inadequate working capital, conventional product range, weak 

marketing link, overall stagnation of production and sales and, 

above all, competition from power loom and mill sector. As a 

result of effective Government intervention through financial 

assistance and implementation of various developmental and 

welfare schemes, the handloom sector, to some extent, has been 

able to tide over these disadvantages. Thus, Handloom forms a 

precious part of the generational legacy and exemplifies the 

richness and diversity of our country and the artistry of the 

weavers. 
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Abstract- Health and hygiene status of a population group is one 

important indicator of human development. It is largely depends 

upon the physical quality of environment of a region. It is a 

matter of concern that the Hunan Development Indices (HDIs) of 

the Schedule Tribes population continue to be lower than the non 

tribal population in terms of all parameters such as, education, 

income, health & hygiene status etc. The tribal people are 

generally living close to nature and they are influenced more by 

traditional socio-cultural and environmental dimensions in their 

health practices. Moreover, the socio-cultural attributes differ 

from one tribe to another, which result in difference in the health- 

hygiene and demographic behaviours of different tribal groups. 

        The Deoris are one of the plain schedule tribes of Assam, 

who are likely to exhibit certain socio-cultural and demographic 

characteristics which are different from those of other tribes and 

non tribal population of Assam.  Ethnically they are affiliated to 

the Indo- Mongoloid group and their 'Deori language' also 

belongs to the Tibeto-Burman of the great family of Sino-Tibetan 

languages. The Deoris have four main divisions (Khel), namely- 

the Dibongiya, the Tengaponiya, the Borgoya and the Patorgoya. 

But the Patorgoya group has almost become extinct today. 

        The present paper is an attempt to highlight some aspects of 

health and hygiene behaviour of the Deoris of Assam. The paper 

is mainly based on field study data collected through personal 

interview with the respondent sample households through an 

interview schedule in the year 2013.  

 

Index Terms- Deori, Health Hygiene, Fertility, Mortality. 

 

I. INTRODUCTION 

ssam is the homeland of various tribal communities, each 

having its own cultural heritage. The state has 9 scheduled 

tribes in the plains districts and 14 in the hills districts i.e. in 

Karbi Anglong and North Cachar Hills (Sengupta, 2002). The 

total populations of Assam in 2001 census was 266, 55528. Of 

them 3308570 persons were scheduled tribes (STs) constituting 

12.42% of the total population of the state. The tribal population 

of the state was 5.5 lakh in 1901, which increased to 8.05 lakh in 

1951 registering 46.36 percent increase during these 50 years. 

But in the next four decades, the tribal population in Assam 

jumped to 28.74 lakh in 1991 indicating 257 percent increase 

while the total population of the state increased by 180 percent 

during the same time period. The percentage of tribal population 

to total population of Assam increased from 10.03 in 1951 to 

12.42 in 2001. Among STs Bodo represents nearly half of the 

total ST population of the state (40.9%), Miri (17.8%), Mikir 

(10.7%), Rabha (8.4%), Kachari (i.e. Sonowal Kachari) (7.1%), 

Lalung (5.2%), Dimasa (3.2%), Deori (1.2%) of total ST 

population of the state. The rest of the scheduled tribes are very 

small in their population size (2001 Census). 

        The Deoris are one of the plains Schedule Tribes of Assam, 

who have been able to maintain their old tradition, culture and 

practices intact, in spite of various socio-political trials and 

tribulations through the ages. They were traditionally engaged in 

priestly activities in the royal temples of the Chutiya (a 

numerically dominant mongoloid population of upper Assam) at 

Sadiya. Ethnically they are affiliated to the Indo- Mongoloid 

group and their 'Deori language' also belongs to the Tibeto-

Burman of the great family of Sino-Tibetan languages. The tribe 

comprises of four main divisions (Khel), namely- the Dibongiya, 

the Tengaponiya, the Borgoya and the Patorgoya. Each of the 

divisions is termed as ‘goyan’ or ‘khel’ and said to be originated 

from a particular river’s name. The Deori people who were living 

on the bank of rivers Dibang, Tengapani, Borgong and Patsadia 

or Patarsal were respectively known as Dibongiya, Tengapaniya, 

Borgoyan and Patorgoyan. The Patorgoyan group is not traceable 

at present. It is presumed that the members of this group might 

have been amalgamated with the other existing groups of Deoris 

or with other communities. Only the people of Dibongiya khel 

can speak their own language. But they too use Assamese 

Language and script for intercommunity communication  

         As per 2001 census, the total Deori population in Assam 

was 41161, comprising of 20809 male and 20352 female 

population. They are mainly concentrated in the districts of 

Lakhimpur, Dhemaji, Tinsukia, Sonitpur, Dibrugarh, Sivasagar& 

Jorhat.  

 

II.  OBJECTIVES 

        The primary objective of the paper is to study health status 

and health behaviour of the Deoris of Assam. The specific 

objectives are- 

 To highlight socio- cultural & economic status of the Deoris 

of Assam. 

 To measure the fertility and mortality pattern of the Deoris 

of Assam by investing various standard measures of fertility 

and mortality. 

 To study health and hygiene behaviours of the Deoris of 

Assam 

 To study the knowledge of, attitude to and practice of family 

planning among the Deoris. 

       

A 
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III.   METHODOLOGY & SAMPLE DESIGN  

        Three districts of Assam having very high to moderate 

concentration of Deori population have been purposively 

selected as sample districts. These are Lakhimpur Sunitpur and 

Tinsukia. From these three districts 21 Deori villages have been 

randomly selected as the sample villages. A village is said to be 

Deori village if the percentage of Deori households in the village 

is 50 or above. A total of 1077 households from the 21 sample 

Deori villages have been randomly selected for intensive study. 

Thus the study will be confined into 1077 sample (Deori) 

households. The study is primarily based on field-work data to be 

collected from sample households with the help of a series of 

questionnaires prepared for the purpose. Apart from the field 

survey data, information from several secondary sources like 

population census, statistical handbooks, journals, books etc. are 

also used. 

 

IV. MAJOR FINDINGS 

        The Deoris are predominantly a rural community, because 

most of them are living in the rural areas. As per 2001 census, 

93.9% Deori population of Assam live in rural areas. They are 

mainly agriculturalists. They are still depending upon the 

traditional method of cultivation. About 77.15% surveyed 

husbands are found purely cultivator and most of the wives 

(98.12%) are just housewife. It is found in the survey that the 

dominant form of family structure among the Deoris is nuclear 

(i.e. 61.8%). 

        The highest proportions (around 69.1%) of the sample 

households are having 5 to 9 family members. The big sized 

families having members 15 & above is about 3.6%. The average 

family size is found to be 7.16.  

        The sex ratio is found to be 966 females per thousand male, 

which is lower than that of total tribal population of Assam (972) 

and India (978), but higher than the overall sex ratio of the total 

population of Assam (932) and of India (933) in 2001. 

        The literacy rate of the surveyed Deori husbands and wives 

are not so poor as compare to the state's male and female literacy 

rate. The male literacy rate is about 85.46% against  the state's  

rate of 71.3o% as per 2001 census and  female literacy rate is 

about  67 .3o% against the state's female literacy rate of 54.6o% 

as per the census. The general literacy rate of the surveyed 

husbands and wives is about 76.36% which is also higher than 

the state's general literacy rate (i.e. 63.3%) in 2001 census. 

        Most of the Deori houses are constructed by wood, bamboo, 

cane and thatches. The houses are four to six feet high from the 

ground which is called ‘Chang Ghar’. The study confirms about 

82% of the sample households are living in Chang Ghar. All the 

houses are of same pattern, generally facing towards east 

direction .The houses vary in length according to the size of the 

family. 

        Housing condition of the surveyed population is far from 

satisfactory as most of the households do not enjoy the basic 

amenities of life such as pucca house, pucca latrine and pure 

drinking water. It is found that only 8.2% of the sample 

households have pucca house, 23.6% have semi pucca and 

remaining 68.2% have cutcha house. Only economically sound 

households (about 11%) have both the bathroom and toilet 

facilities in their houses. As there was no public larine facility in 

the villages, a large portion of the Deori households (16%) have 

to go in open fields or nearby jungle for latrine which is very 

unhygienic.  

        It is found in the survey that only 14.7% households have 

electricity facility which is significantly low as compared to the 

state average. In Assam as a whole 26.4% households have 

electricity in urban areas and 21.1% in rural areas (census report, 

2001, India, Assam, part-III).  Regarding Fuel consumption 

pattern, it is found that 84% of the total surveyed Deori 

households used wood, 3.3% used Kerosene Stoves and 11.4% 

households were found using LPG.  

        The staple cereal food of the Deori people is rice. For their 

meat supply they rear fowls, pigs, ducks and goats. Suze (rice 

bear) is prepared in every household and it is the most favourite 

drink which can be severed to all, irrespective of age and sex.  

        Early marriage is quite common among the women of the 

Deori tribe. As many as 36.20% percent of the sample women 

got married bellow the minimum legal age of marriage of female 

in India i.e. 18 years. The mean age at marriage among the Deori 

females is found to be 19.17 years.  Cases of divorce among 

them are very rare (0.24 % is found in the survey). 

 

V. FERTILITY BEHAVIOURS 

        Crude Birth Rate (CBR) is most commonly used measure of 

fertility, which shows the number of live births at per thousand 

populations in a year. The crude birth rate in the present study is 

found to be 27.23 per thousand population which is higher than 

the crude birth rate of Assam (i.e.24.3) and India (i.e, 23.1) in 

2007 (SRS). Poor practice of family planning methods, Lack of 

awareness about family planning, poor level of income etc. may 

be the reasons for high crude birth rate among the Deoris. 

        In case of the Age Specific Fertility Rate (ASFR), relatively 

high fertility has been observed in the age group of 20-29 years, 

therefore, women in that age group should be encouraged to 

adopt contraceptive devices to limit the family size. 

        The Total Fertility Rate (TFR) shows the total number of 

children born to a cohort of women and the gross reproduction 

rate used to show the number of daughters born to a cohort of 

women. The total fertility rate is found to be 2.8 children per 

Deori women of the reproductive age group, which is higher than 

the replacement level of fertility. The 3
rd

 round of National 

Family Health Survey (NFHS-3) found the total fertility rate for 

Assam as 2.4 and for India it is 2.7. Thus, the total fertility rate of 

the Deori is higher than that of Assam's and India's rate.  

        The Child- Women Ratio (CWR) is another important 

measure of fertility. A high child- women ratio reflects high level 

of fertility which is considered as bad for reproductive health of 

the women. The child- women ratio is found to be 362 children 

per thousand Deori women of the reproductive age group. In 

contrast to this a high child-woman ratio was found among the 

Saharias- a tribe of Madhya Pradesh (i.e, 667.78) (Biswas & 

Kapoor, 2003). 

        Out of total live births, 54.3 percent took place to the 

mothers who got married before the age of 18. About 56 percent 

of the pregnant women visited doctors for antenatal check-up 

during their last pregnancy. Hence a large chunk of the 

population is out of purview of the necessary minimum medical 
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check-up during pregnancy. About 70% babies of the last 

conceptions were examined by the doctor after their birth. The 

main reasons found in the survey for not coming to the health 

centre are transport problem, paucity of money at hand etc.   

        It is found in the study that though most of the surveyed 

females have heard about AIDS, only 9% of them have 

knowledge of transmitting factors and precautions for avoidance 

of the disease. It reveals poor awareness on such disease among 

them. 

         

1.2 Mortality behaviours:  
        Mortality analysis is one of the important components of 

demographic study. Different standard measures of mortality 

have been worked out to study the mortality pattern of the 

sample population.  

        The Crude Death Rate (CDR) is found 10.54 per thousand. 

The rate is comparatively high than the all India rate and the 

State's rate. NFHS-2 has estimated CDR for Assam as 9.5 per 

thousand populations which is slightly lower than the all India 

rate 9.7 in 1998-99. 

        It is found in the survey that the average annual number of 

death of mother due to child birth related problems is 1. The total 

number of live birth being 148 in the year, so  the Maternal 

Mortality Rate (MMR) is found to be 676 per 1,00,000 live births 

which is higher than the national average of 540 as estimated by 

NFHS-2. 

        Infant Mortality Rate (IMR) among the sample Deori 

population is found to be 79.36 per thousand live births. This rate 

is also higher than the infant mortality rate of Assam and India as 

a whole. As per 2001 census, infant mortality rate of Assam is 74 

while the national average is 66 per thousand live births. Several 

factors like- mother's educational level, age at birth of the 

mothers, place of delivery, vaccination, post-natal medical care, 

number of existing children, and type of family have significant 

influenced the infant mortality among the Deoris of Assam. 

        To measure personal hygiene pattern among the Deoris, 

some indicators such as daily bath, daily brush, washing hands 

before meals, cutting of nails and cleaning of mattress etc. have 

been included in the interview schedule. It is found in door to 

door survey that out of total surveyed population, 59.9% takes 

bath regularly (daily), 64.6% population have brush teeth daily. It 

is worth to mention here that brush means cleaning teeth by any 

means. About 70.8% Deori people washes their hands before any 

meal, while remaining 29% takes food by dirty hands which are 

absolutely unhygienic. Nearly 32% surveyed people cut their 

nails weekly. Only 15% of the population washes their mattress 

and cloth regularly. During field study of the sample villages, it 

is also found that most of the families were little conscious of 

personal hygiene. Use of common towels, and drinking 

cups/glass, carelessness about handkerchief, imperfectly washed 

dishes and hand soiled with nasal secretion were prevalent 

practices. Diffusion of some infectious diseases could possibly 

be related to such unhygienic habits. 

 

VI. CONCLUSION 

        The findings of the study show that health and hygiene 

status of the Deoris are lower than those of some other 

population groups of the state and national average in many 

aspects. The major determinants of the nutrition and health status 

of the Deori population are education, income and awareness. 

Education, health and medical facilities should be increased and 

special campaigns should be organized to create awareness about 

hygiene behaviour among the Deori people. The problems faced 

by the Deoris have to be examined carefully and need based 

development programme should be implemented with proper 

monitoring specially in the field of education, economy and 

health in priority basis. 
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I. INTRODUCTION 

arlson [1-5] has defined Dirichlet average of functions 

which represents certain type of integral average with 

respect to Dirichlet measure. He showed that various important 

special functions can be derived as Dirichlet averages for the 

ordinary simple functions like ,  etc. He has also pointed out 

[3] that the hidden symmetry of all special functions which 

provided their various transformations can be obtained by 

averaging   ,  etc. Thus he established a unique process 

towards the unification of special functions by averaging a 

limited number of ordinary functions. Almost all known special 

functions and their well known properties have been derived by 

this process. 

       Recently, Gupta and Agarwal [9, 10] found that averaging 

process is not altogether new but directly connected with the old 

theory of fractional derivative. Carlson overlooked this 

connection whereas he has applied fractional derivative in so 

many cases during his entire work. Deora and Banerji [6] have 

found the double Dirichlet average of e
x
 by using fractional 

derivatives and they have also found the Triple Dirichlet Average 

of x
t
 by using fractional derivatives [7]. 

       In the present paper the Dirichlet average of M-Series has 

been obtained. 

 

II. DEFINITIONS 

Some of the definitions which are necessary in the preparation of this paper. 

 

1.1 Standard  Simplex in : 

 

Denote the standard simplex in ,  by [1, p.62]. 

 

 
 

1.2 Dirichlet measure: 

 

        Let  and let  be the standard simplex in  The complex measure  is defined by . 

 

 
 

knows as Dirichlet measure. 

 

  Here 

 
 

 
 

Open right half plane and k is the  Cartesian power of  

 

C 
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1.3 Dirichlet Average[1, p.75]: 
 

       Let  be the convex set in , let  and let  be a convex combination of . Let  be 

a measureable function on  and let   be a Dirichlet measure on the standard simplex  in .Define  

 

F is the Dirichlet measure of  with variables 

 

 and parameters . 

 

Here  

 
 

         If , define  

 

The following notation have been used in present work,  

 

, Cartesian product of , 

 Set of real numbers, 

 Open right half plane, 

 Complex measure, 

, Cartesian product of   

 Convex set in , 

 Beta function  

 Standard simplex 

 

1.4 Fractional Derivative [8, p.181]: 

       The theory of fractional derivative with respect to an arbitrary function has been used by Erdelyi[8]. The most common definition 

for the fractional derivative of order  found in the literature on the “Riemann-Liouville integral” is 

 

 
 

Where  and  is the form of , where  is analytic at  

 

2.5  Average of   (from [4]): 

       let  be a Dirichlet measure on the standard simplex E in ; k  2. For every   

 

If . 

 

2.6  Double averages of functions of one variable (from [1, 2]):  

       let be a  matrix with complex elements  Let  be an ordered k-tuple and x-

tuple of real non-negative weights  respectively. 

Define  
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If  is regarded as a point of the complex plane, all these convex combinations are points in the convex hull of 

 
 

Let an ordered tuple of complex numbers with positive real part(Re(b) > 0) and similarly for 

β= ). Then we define  

 

Let  be the holomorphic on a domain D in the complex plane, If  define 

 
 

Corresponding to the particular function   define, 

 
 

 
 

 
 

III. MAIN RESULTS AND PROOF 

       Theorem: Following equivalence relation for Double Dirichlet Average is established for ( ) of  

 

 
 

Proof: 

Let us consider the double average for  of  

 

 
 

 
 

 and 

 

 
 

 
 

 

  and  

 

Thus   
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Putting  these values in ( ), we have, 

 

 
 

 
 

In order to obtained the fractional derivative equivalent to the above integral, we assume   then 

 

 

 

 
 

 
 

 
 

Putting  we obtain 

 

 
 

 
 

 
 

On changing the order of integration and summation, we have 

 
 

Using definition of fractional derivative (2.4), we get 
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This is complete proof of (3.1). 

 

Particular cases: 

(i) From Ali, Jain  and Sharma, we get  

(ii)  

 
 

Thus  
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Abstract- Theileriosis in crossbred cattle is caused by Theileria 

annulata and is known as ‘Bovine Tropical Theileriosis’ in 

tropics. The chief vector responsible for transmission is 

Hyalomma anatolicum anatolicum and other ticks species 

belonging to the said genera. The disease is now reported more 

frequently and is of major economic importance due to losses 

associated with morbidity, mortality, decreased production as 

well as lowered working efficiency of affected animals. The 

present study was undertaken to evaluate hematological as well 

as biochemical alterations in crossbred cattle infected with 

Theileria annulata in Banaskantha district of Gujarat state, India. 

 

Index Terms- Crossbred cattle, Theileriosis, Hyalomma 

anatolicum anatolicum, hematological and biochemical 

alterations, Gujarat 

 

I. INTRODUCTION 

heileria annulata causes ‘Bovine Tropical Theileriosis’, a 

term used for disease occurring in tropical countries. 

Hyalomma anatolicum anatolicum is the chief vector tick 

responsible for disease transmission in tropical areas. The 

transmission of theilerial particles - from one stage to another 

stage takes place which is termed as transtadial transmission. 

One of the major impacts of the disease is significant reduction 

in milk production. Early diagnosis based on blood smear 

examination, hematology and serology as well as early treatment 

measures can prevent high mortality rates (Modi and Bhadesiya, 

2014). 

 

II. MATERIALS AND METHODS 

       A total of one hundred seventeen (N=117) crossbred cattle of 

Banaskantha district, Gujarat state (India) were tested for 

presence of Theileria annulata during October 2011 to March 

2012. Diagnostic confirmation was performed by demonstration 

of cytoplasmic inclusions in Giemsa stained peripheral blood 

smear examination Twenty crossbred cattle (n=20) reported 

positive for Theileria annulata infection were considered as 

diseased group while a group of ten (n=10) clinically healthy and 

negative for Theileria annulata crossbred cattle served as 

control. Two blood samples were collected from the each animal, 

one in a tube containing tri-potassium ethylene diamine 

tetraacetate (K3EDTA) for evaluation of hematological 

parameters and the other in a container without anticoagulant for 

evaluation of serum biochemical parameters. Hematological 

analysis of samples was performed on Medonic CA 620 (Merck) 

blood by autoanalyzer (Abacus Junior Vet.5) and serum 

biochemical parameters were analyzed by using standard assay 

Kits (Merck Specialties Pvt. Ltd.) with the help of clinical 

chemistry analyzer (Junior Selectra, Vital Scientific, 

Netherlands). Statistical analysis of data was performed by 

Students’ “t” test described by Snedecor and Cochran (1994) to 

establish hematological and serum biochemical alterations. 

 

III. RESULTS AND DISCUSSION 

       The mean value for hematological parameters of crossbred 

cattle is presented in Table-1. The mean values of red blood 

corpuscles (RBC), packed cell volume (PCV) and hemoglobin 

(Hb) decreased significantly (P<0.01) in infected crossbred cattle 

as compared to control group of crossbred cattle. This decline in 

levels of Hb, PCV and RBC count is attributed to lysis of 

erythrocytes by piroplasms which infects and replicate in it and 

erythrophagocytosis. In case of theileriosis, RBC infection is 

high and low RBC count is attributed to the removal of infected 

erythrocytes by spleen and liver and not due to the destruction of 

erythrocytes by the parasite. The alteration in hematological 

indices observed during the infection were consistent with the 

findings of Muraleedharan et al. (2005), Aulakh and Singla 

(2006), Ananda et al. (2009), Masare et al. (2009) and Qayyum 

et al. (2010). In contrast to present study, Vahora et al. (2009) 

recorded normal values of PCV in along with decrease in RBC 

count and Hb levels.  

 

 

 

 

 

 

 

 

T 
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Table-1: Hematological and serum biochemical alteration in crossbred cattle suffering from Thrileria annulata infection 

(Mean±S.E.) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Means in different columns differ significantly (**=P<0.01) 

 

       White blood cell (WBC) counts increased significantly 

(P<0.01) in infected crossbred cattle as compared to control 

group which was in correlation with findings of Friedhoff (1999), 

Muraleedharan et al. (2005), Aulakh and Singla (2006) and 

Ugalmugle et al. (2010). However, Sandhu et al. (1998) 

demonstrated immediate increase in WBC counts followed by 

significant decrease within several days of theilerial infection. 

Findings were against the reported decreased in WBC counts by 

Omer et al. (2002) and Qayyum et al. (2010).  Leucocytosis 

results from proliferation of lymphocytes in the lymphoid organs 

as a defensive response to invading protozoans. Leucopenia is 

not characteristic of the disease. There is progressive 

leucocytosis which is entirely due to lymphocytes. However, 

significant (P<0.01) lymphopenia and neutrophilia were found in 

affected crossbred cattle. In the same way lymphopenia and 

neutrophilia were also observed in infected crossbred cattle by 

Aulakh and Singla (2006) and Ugalmugle et al. (2010). However 

Aulakh et al. (1998) observed lymphocytosis and neutropenia in 

infected crossbred cattle. Omer et al. (2002) found 

lymphocytopenia and neutropenia. Muraleedharan et al. (2005) 

found lymphocytosis and neutrophilia in Theileria annulata 

infected crossbred cattle. 

       The difference between mean values of platelet count in 

infected crossbred cattle and control group was statistically non-

significant. However, significant (P<0.01) increase in the mean 

corpuscular volume (MCV) and mean corpuscular hemoglobin 

(MCH) values was observed in the infected crossbred cattle 

compared to control group of crossbred cattle. Mean corpuscular 

hemoglobin concentration (MCHC) values decreased 

significantly (P<0.01) in infected crossbred cattle as compared to 

control group. These findings on erythrocytic indices revealed 

macrocytic hypochromic anaemia in affected crossbred cattle, 

which correlate with findings of Misraulia et al. (1988), Omer et 

al. (2002) and Durani and Kamal (2008). Aulakh and Singla 

(2006) and Ugalmugle et al. (2010) found normocytic 

hypochromic anemia in affected crossbred cattle and 

Muraleedharan et al. (2005) observed macrocytic normochromic 

anemia. MCHC is a better measurement than MCH in anemias.  

       The mean values for serum biochemical parameters of 

infected crossbred cattle are presented in Table-1. The difference 

between mean values of serum creatinine and blood urea 

nitrogen (BUN) was statistically non-significant in theileriosis 

infected crossbred cattle as compared to normal control group. 

Similar findings were also observed by Ugalmugle et al. (2010); 

however Sandhu et al. (1998) and Singh et al. (2001a) reported 

significant increase in serum creatinine and BUN. Aulakh and 

Singla (2006) reported significant increase in BUN with 

decreased levels of serum creatinine. 

       Levels of liver specific enzymes SGOT and SGPT increased 

significantly (P<0.01) in infected crossbred cattle as compared to 

control group. Similar observations were reported by Sandhu et 

al. (1998), Saber et al. (2008) and Ugalmugle et al. (2010). Col 

and Uslu (2007) reported significant increase only in SGOT level 

as compared to healthy group. Increase in SGOT level affected 

animals indicate the hepatic tissue damage that included 

coagulation necrosis, distortion of hepatic cords with heavy 

infiltration of lymphocytes in the periportal areas indicating 

severe damage to hepatobiliary system due to hypoxia resulting 

from anemia and jaundice. While SGPT level also increased in 

affected animals hinting either heptic necrosis or an alteration in 

cell membrane permeability leading to leakage of these 

cytoplasmic enzymes in the blood. 

       The total serum protein levels decreased significantly 

(P<0.01) in infected crossbred cattle as compared to control 

group. Similar observations were recorded by Yadav and Sharma 

(1986), Sahu et al. (1996), Sandhu et al. (1998), Singh et al. 

Parameter (units) 
Infected group 

(n=20) 

Control healthy 

(n=10) 

Hematological parameters 

Hb (g/dl) 6.18**±0.14 10.03±0.31 

RBC  ×10 
6
/µl 4.70**±0.11 5.94±0.26 

PCV (%) 21.99**±0.36 27.82±0.93 

WBC ×10
3
/ µl 9.88**±0.25 7.56±0.86 

Lymphocytes % 42.79**±0.28 59.95±1.65 

Neutrophils % 51.47**±0.81 31.86±1.35 

PLT  ×10 
3
/µl 181.20±12.41 181.70±23.34 

MCV (fl) 53.24**±0.32 47.02±0.83 

MCH( pg) 18.04**±0.13 16.07±0.18 

MCHC (g/dl) 31.86**±0.22 35.04±0.16 

Serum biochemical parameters 

TP (g/dl) 4.94**±0.12 6.90±0.17 

Creatinine (mg/dl) 1.53±0.08 1.52±0.12 

BUN (mg/dl) 10.17±0.31 10.87±0.56 

SGOT (IU/L) 124.74**±0.56 96.01±2.63 

SGPT (IU/L) 42.38**±0.34 32.30±1.62 
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(2001b), Omer et al. (2003), Aulakh and Singla (2006), Col and 

Uslu (2007), Saber et al. (2008) and Ugalmugle et al. (2010). 

Omer et al. (2003b) stated that low serum total protein 

concentration in cattle naturally infected with Theileria annulata 

was possibly due to hypoalbuminemia and hypoglobulinemia 

arising from liver failure. The existence of certain degree of liver 

insufficiency in theileriosis affected cattle of this study was 

evident through apparently elevated serum SGPT and SGOT 

level.  

 

IV. CONCLUSION 

       Hematological alterations in Theileria annulata infected 

crossbred cattle revealed macrocytic hypochromic anaemia, 

leukocytosis, lymphopenia as well as neutrophilia. Serum 

biochemistry of Theileria annulata infected crossbred cattle 

revealed hypoproteinemia with decreased levels of serum total 

proteins as well as increased SGOT and SGPT level suggestive 

of hepatic tissue involvement in the disease progression. 

Hematological and serum biochemical alterations should be 

considered in order to achieve early diagnosis and initiation of 

appropriate therapeutic regimen for a favorable outcome of the 

disease.  

 

AUTHORS CONTRIBUTION 

       Dr. Chirag M. Bhadesiya (Ph. D. Scholar, Department of 

Veterinary Medicine) assisted in sample collection and analysis 

as well as preparation of manuscript. Dr. G. C. Mandali (Ph. D., 

Associate Professor, Department of Veterinary Medicine) 

provided technical guidance for research work.  

 

ACKNOWLEDGEMENT 

       Authors would like to acknowledge Banas Dairy, 

Banaskantha District of Gujarat and Staff of Department of 

Veterinary Medicine and TVCC, College of Veterinary Science 

& Animal Husbandry, Anand Agricultural University, Anand-

388001, Gujarat (India) for providing necessary platform for 

research. 

 

REFERENCES 

[1] Ananda KJ, D’Souza PE, Puttalakshmamma GC: Prevalence of 
haemoprotozoan diseases in crossbred cattle in Bangalore north. Veterinary 
World, 2009, 2(1): 15-16. 

[2] Aulakh GS, Singla LD: Clinico-hemtobiochemical observations on bovines 
naturally infected with Theileria annulata. Journal of Veterinary 
Parasitology, 2006, 20: 49-52. 

[3] Aulakh RS, Gill JPS, Johal HS, Juyal PD, Joshi DV: Hematological 
observations in Theileria annulata infected cross bred cattle and their 
treatment with buparvaquone. Journal Research Punjab Agricultural 
University, 1998, 35: 86-88. 

[4] Col R, Uslu U: Changes in selected serum components in cattle naturally 
infected with Theileria annulata. Bull. Vet. Inst. Pulawy., 2007, 51: 15-18. 

[5] Durrani AZ, Kamal N: Identification of ticks and detection of blood 
protozoa in Friesian cattle by PCR test and estimation of blood parameters 
in district Kasur, Pakistan. Trop. Anim. Hlth. Prod., 2008, 40: 441-447. 

[6] Friedhoff KT: Clinical and hematological infestations of Theileria annulata 
infection in cattle. Tropenmed Parasit., 1999, 32: 227-233. 

[7] Masare PS, Bhikhane AU, Syed AM, Ghoke SS, Awaz KB: 
Epidemiological and clinico-therapeutic studies on theileriosis in calves. 
Intas Polivet, 2009, 10(1): 289-292. 

[8] Misraulia KS, Sisodia RS, Mehta HK: Chemotherapeutic activity of some 
antitheilerial drugs against natural clinical cases of theileriosis in young 
crossbred cow calves. J. Remount Vet. Corps., 1988, 26: 151-157. 

[9] Modi DV, Bhadesiya CM: Tick-borne Theileria annulata infection in dairy 
cows: A short note for field vets. Int. J. Life Sci. Res., 2014, 2(4): 127-129. 

[10] Muraleedharan K, Ziauddin KS, Hussain PM, Puttabyattappa R, Seshadri 
SJ: Hematological observation on Theileria annulata infection in cattle and 
buffaloes. J. Vet. Parasitol., 2005, 19: 71-72. 

[11] Omer OH, El-Malik KH, Mahmoud OM, Haroun EM, Hawas A, Sweeney 
D,  Magzoub M: Hematological profiles in purebred cattle naturally 
infected with Theileria annulata in Saudi Arabia. Vet. Parasitol., 2002, 107: 
161-168. 

[12] Omer OH, Malik KH, EI-Magzoub M, Mahmoud OM, Haroun EM, Hawas 
A, Omar HM:  Biochemical profiles in Friesian cattle naturally infected 
with Theileria annulata in Saudi Arabia. Vet. Res. Commum., 2003, 27: 15-
25. 

[13] Qayyum A, Farooq U, Samad HA, Chaudhry HR: Prevalence, 
clinicotherapeutic and prophylactic studies on theileriosis in district Sahiwal 
(Pakistan). The Journal of Animal & Plant Sciences, 2010, 20(4): 266-270. 

[14] Saber APR, Khorrami M, Nouri M: Evaluation of Hemato- chemical 
Parameters in Crossbred Cattle Naturally Infected with Theileria annulata in 
Iran. International Journal of Dairy Science, 2008, 3: 205-209. 

[15] Sahu PK, Mishra SC, Panda DN, Mohapatra: Hematological and 
biochemical alteration in Theileria annulata infected crossbred cattle. Indian 
Vet. J., 1996, 73: 995-997. 

[16] Sandhu GS, Grewal AS, Singh A, Kondal JK, Singh J, Brar RS: 
Hematological and biochemical studies on experimental Theileria annulata 
infection in crossbred calves. Vet. Res. Commun., 1998, 22: 347-355. 

[17] Singh S, Khatri N, Manuja A, Sharma RD, Malhotra DV, Nichani AK: 
Impact of field vaccination with a Theileria annulata schizont cell culture 
vaccine on the epidemiology of tropical theileriosis. Vet. Parasitol., 2001a, 
101: 91-100. 

[18] Singh A, Singh J, Grewal AS, Brar RS: Studies on blood parameters of 
crossbred calves with experimental Theileria annulata infections. Vet. Res. 
Commun., 2001b, 25: 289-300. 

[19] Snedecor GW, Cochran WG: Statistical Methods. 6th ed., Oxford and IBH 
Publishing Company, Calcutta, 1994 

[20] Ugalmugle SS, Jayraw AK, Gatne ML: Prevalence and clinical pathology 
of bovine tropical theileriosis in crossbred population of Ahmednagar 
district of Maharashtra. Journal of Veterinary Parasitology, 2010, 24(2): 
141-145 

[21] Vahora SP, Khandare NM, Baikare ST, Patel AV: Alteration in blood 
profile of crossbred cattle infested with clinical theileriosis. The Indian 
Journal of  Field Veterinarians, 2009, 4: 20-21. 

[22] Yadav CL, Sharma NN: Changes in blood chemical components during 
experimentally induced Theileria annulata infections in cattle. Vet. 
Parasitol., 1986, 21: 91-98. 

 

AUTHORS 

First Author: Dr. Dhaval V. Modi, M.V.Sc. (Veterinary Clinical 

Medicine, Ethics & Jurisprudence), Veterinary Officer, District 

Panchayat Banaskantha, Government of Gujarat, Gujarat State 

(India); dr.dhavalvmodi1984@gmail.com, Contact No.: 

+919429407519 

Second Author: Dr. Chirag M. Bhadesiya, Ph. D. Scholar 

(Veterinary Clinical Medicine, Ethics & Jurisprudence), 

Department of Veterinary Medicine, College of Veterinary 

Science & Animal Husbandry, Anand Agricultural University, 

Anand-388001, Gujarat (India); dr.chirag64164@gmail.com, 

Contact No.: +919925664164 

Third Author: Dr. G. C. Mandali, Ph. D., Associate Professor, 

Department of Veterinary Medicine, College of Veterinary 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 1, January 2015      39 

ISSN 2250-3153  

www.ijsrp.org 

Science & Animal Husbandry, Anand Agricultural University, 

Anand-388001, Gujarat (India). 

 

Corresponding Author: Dr. Dhaval V. Modi, M.V.Sc. 

(Veterinary Clinical Medicine, Ethics & Jurisprudence), 

Veterinary Officer, District Panchayat Banaskantha, Government 

of Gujarat, Gujarat State (India); 

dr.dhavalvmodi1984@gmail.com, Contact No.: +919429407519 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 1, January 2015      40 

ISSN 2250-3153  

www.ijsrp.org 

Impact of supplementation of drumstick (Moringa 

oleifera) and amaranth (Amaranthus tricolor) leaves 

powder on menopausal symptoms of postmenopausal 

women 

Shalini Kushwaha and Paramjit Chawla 

 
 Department of Food and Nutrition, Punjab Agricultural University, Ludhiana-141 004, India 

 
Abstract- Physiological and psychological changes occurring 

during the menopause influence both symptomatology and 

sexuality. Drumstick (Moringa oleifera) and amaranth 

(Amaranthus tricolor) leafy vegetables which are rich in 

micronutrients are helpful. So, the study was designed to see the 

effect of supplementation of dried drumstick and amaranth leaves 

powder on menopausal symptoms in postmenopausal women. 

Ninety postmenopausal women aged 45-60 years were selected 

and divided into three groups viz. Group I, II and III having 

thirty subjects in each group. The subjects of group II and III 

were supplemented daily with 7g drumstick leaves powder 

(DLP) and 9g amaranth leaves powder (ALP), respectively for a 

period of three months in their diet. The subjects of group I was 

not given supplementation. Information regarding menopause 

were collected. Menopause Rating Scale was used for various 

assessment and observation of postmenopausal symptoms among 

subjects. The mean standard error, analysis of variance and their 

statistical significance was ascertained using a computer 

programme package. The data revealed that 100, 83.3 and 70.0 

per cent subjects in group I (control), group II (DLP 

supplementation) and group III (ALP supplementation) had 

gradual cessation of periods, whereas 16.7 and 30.0 per cent of 

subjects had experienced abrupt cessation of periods in group II 

and group III respectively. Irregularity of periods (2-3 months) 

was observed in gradual cessation of periods. Supplementation of 

DLP and ALP significantly decreased the severity of 

postmenopausal symptoms with decrease in total menopause 

rating score by 17.0 and 11.7 per cent in group II and III 

respectively. The results indicated that these plants possess 

antioxidant property and have therapeutic potential for the 

prevention of complications during postmenopause. 

 

Index Terms- Amaranth leaves powder, Drumstick leaves 

powder, Menopausal symptoms 

 

I. INTRODUCTION 

enopause is a unique stage of female reproductive life 

cycle. In present era with increased life expectancy, 

women are likely to face long periods of menopause accounting 

to approximately one third of her life. The average age of 

menopause in the western world is 51 years while according to 

Indian Menopause Society (IMS) research, the average age of 

Indian menopausal women is 47.5 years. Average age of 

menopause is around 45- 55 years. So menopausal health 

demands even higher priority in Indian Scenario (Pal et al 2013). 

Physiological and psychological changes occurring during the 

menopause influence both symptomatology and sexuality, with a 

complex interplay of individual factors affecting wellbeing. 

Following the menopause, the effects of urogenital ageing are 

commonly apparent, with declining levels of estrogen producing 

atrophic changes (Nappi and Kierepa 2010). The antioxidant 

enzyme system seems to be affected in postmenopause due to 

deficiency of estrogen, which has got antioxidant properties. The 

beneficial effects of estrogen might be attributable to their free 

radical scavenging structures. (Shrivastava et al 2005). In such 

condition green leafy vegetables which are rich in micronutrients 

are helpful. There are many varieties of green leafy vegetables, 

which are rich in antioxidants and other essential micronutrients, 

but they are discarded and are not used for human consumption. 

Drumstick (Moringa oleifera) and amaranth (Amaranthus 

tricolor) leaves are one of them, which are available at no cost 

and are very rich in all the micronutrients (Sreelatha and Padma 

2009, Anilakumar et al 2006). Hence, the present study was 

designed to see the effect of supplementation of dried drumstick 

and amaranth leaves powder on menopausal symptoms in 

postmenopausal women. 

 

II. METHODOLOGY 

       Procurement of antioxidant powders: Fresh leaves of 

Drumstick (Moringa oleifera) and amaranth (Amaranthus 

tricolor) were procured from Department of Vegetable Crops, 

Punjab Agricultural University, Ludhiana. Fresh leaves were 

sorted and washed. Washed leaves were spread and dried in oven 

at 40˚C for 4-6 hours and then powdered. Powdered drumstick 

leaves were named as Antioxidant powder I (DLP) and amaranth 

leaves as antioxidant powder II (ALP). All other ingredients were 

purchased from the local market. 

       Selection of subjects and supplementation: Ninety healthy 

postmenopausal women aged between 45-60 years, who were not 

having their menstrual period from last 1-3 years were selected 

for the study. Women who had undergone hysterectomy or taken 

hormone replacement therapy were excluded from the study. The 

selected subjects were equally divided into three groups viz. 

group I, group II and group III i.e. 30 in each group. Subjects of 

group II and group III were supplemented with antioxiant 

powder I (Drumstick leaves powder: 7g) and antioxidant powder 

M 
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II (Amaranth leaves powder: 9g) in the recipes in daily diet for 

three months, whereas group I was not given any 

supplementation.   

       Analysis of menopausal symptoms: Menopause Rating Scale 

(Heinemann et al 2003) was used for various assessment and 

observation of postmenopausal symptoms among subjects.  

       Statistical analysis: The data on all the menopausal 

symptoms was analyzed statistically. The mean standard error, 

analysis of variance and their statistical significance was 

ascertained using a computer programme package (Cheema and 

Singh 1990). 

 

III. RESULTS AND DISCUSSION 

       Ninety postmenopausal subjects were identified and divided 

into three groups. Information regarding menopause revealed that 

100, 83.3 and 70.0 per cent subjects in group I (control), group II 

(DLP supplementation) and group III (ALP supplementation) 

had gradual cessation of periods, whereas 16.7 and 30.0 per cent 

of subjects had experienced abrupt cessation of periods in group 

II and group III respectively. Irregularity of periods (2-3 months) 

was observed in gradual cessation of periods. As menopause is 

natural process which occurs as a part of woman’s normal aging 

process. It results in atresia of almost all oocytes in ovaries, 

causing increase in FSH and LH levels and thus decrease in 

oestrogen levels. This decrease in production of oestrogen leads 

to postmenopausal symptoms of hot flushes, insomnia, mood 

changes, generalized physical and mental exhaustion as well as 

vaginal atrophy, bladder problems and osteoporosis (Pal et al 

2013).  

 

Severity of menopausal symptoms before and after 

supplementation 

Somato-vegetative subscale 

       Table 1 represents severity of somato-vegetative subscale 

symptoms of the subjects which includes hot flushes, heart 

discomfort, sleep problems and joint and muscular discomfort. 

The finding of the present study revealed that the main problem 

of menopausal women was hot flushes. Majority of subjects i.e. 

50 and 40 per cent in experimental group II (DLP 

supplementation) and group III (ALP supplementation) 

experienced very severe hot flushes before supplementation 

which decreased to 30 and 26.7 per cent respectively. Malacara 

et al (2002) also reported hot flushes as one of the severe 

problem among postmenopausal women. Heart discomfort was 

severe in 16.7 per cent subjects of group II before 

supplementation which decreased to 6.7 per cent. No change was 

observed for group II. It was observed that  56.7 per cent subjects 

in group II and group III had very severe sleep problems which 

decreased to 36.7 and 33.3 per cent respectively after 

supplementation. Only 3.3 per cent  subjects in each group did 

not have sleep problems before and after supplementation. 

Supplementation of DLP and ALP decreased severe joint and 

muscular discomfort by  73.3 and 83.3 per cent to  66.7, 73.3 per 

cent  in group II and group III respectively. Rahman et al (2010) 

reported  the three most prevalent menopausal symptoms among 

middle age women were joint and muscular discomfort (80.1%), 

physical and mental exhaustion (67.1%)  and sleeping problems 

(52.2%). 

Psychological subscale 

       Table 2 represents severity of psychological subscale 

symptoms of the subjects which includes depressive mood, 

irritability, anxiety and physical and mental exhaustion. It was 

observed that 20 per cent subjects of group III had very severe 

depressive mood before supplementation which decreased to 

13.3 per cent whereas no change was observed for group II. 

Irritability was found to be severe in subjects of group II (23.3 

per cent) which decreased to 16.7 per cent after supplementation 

whereas no change was observed for group III. Anxiety was 

observed to be very severe in 36.7 per cent subjects of group II 

and group III before supplementation which decreased to 26.7 

and 23.3 per cent after supplementation. Supplementation of 

DLP and ALP  improved physical and mental exhaustion by 50 

and 60 per cent to 60 and 66.7 per cent in  subjects of group II 

and group III respectively. Minuzzi et al (2013) reported a 

heightened risk for depression during early postmenopausal years 

(up to 2 years postmenopause). 

 

Urogenital subscale 

       Table 3 represents severity of urogenital subscale symptoms 

of the subjects which includes sexual problems, bladder 

problems and dryness of vagina. Data revealed that before 

supplementation 73.3 per cent subjects of group II had very 

severe sexual problem which decreased to 66.7 per cent after 

supplementation. It was observed that 23.3 per cent subjects of 

group II had very severe bladder problems which decreased to 

16.7 per cent after supplementation. Results concluded that 50 

and 60 per cent subjects of group II and group III did not have 

dryness of vagina which increased to 60 and 66.7 per cent 

respectively after supplementation. Milsom  and Molander 

(1998) documented that vaginal atrophy and urogenital 

complaints such as vaginal discomfort, dysuria and recurrent 

lower urinary tract infections are more common in women after 

menopause and more than 50% of postmenopausal women suffer 

from at least one of these symptoms.  

 

Menopause Rating Scale (MRS) scores obtained by the 

subjects  

       MRS scores obtained by the subjects before and after 

supplementation of antioxidant powder I and II is given in the 

Table 4. 

 

Somato-vegetative symptoms score 

       The mean scores for somato-vegetative symptoms of 

subjects ranged from 8.36 to 9.36 before supplementation of 

antioxidant rich powders. The mean initial scores before 

supplementation were 9.36±0.34 and 8.73±0.27 for group II and 

group III, respectively while change in score after 

supplementation were 7.76±0.34 and 7.43±0.27 for group II 

(17.1 per cent) and group III (14.9 per cent) respectively. 

Decrease  in scores were significant (p≤0.01) for group II and 

group III .   Kilaf and Kirchengast (2008)  reported that with an 

increasing number of births the total menopausal score as well as 

the score of the somato-vegetative domain increased 

significantly. 

 

Psychological symptoms score 
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       The mean scores for psychological symptoms of subjects 

ranged from 10.16 to 11.30 before supplementation of 

antioxidant rich powders while 8.83 to 10.06 after 

supplementation of antioxidant rich powders. The mean initial 

scores before supplementation were 11.30±0.41 and 10.16±0.37 

for group II and group III respectively while significant decrease 

in score after supplementation were 9.56±0.32 and 8.83±0.40 for 

group II and group III respectively. Kakkar et al (2007) stated 

that working women seem to suffer more from psychological 

symptoms. Kilaf and Kirchengast (2008) reported that Turkish 

postmenopausal women exhibited extremely high scores of all 

symptoms of the menopause rating scale. 

 

Urogenital symptoms score 

       The mean scores for urogenital symptoms of subjects ranged 

from 6.20 to 7.90 before supplementation of antioxidant rich 

powders. The mean initial scores before supplementation were 

7.50±0.34 and 6.20±0.43 for group II and  group III respectively 

while significant decrease in score after supplementation were 

6.03±0.34 and 5.90±0.44 for group II and group III respectively. 

Loh et al (2005) stated increased urogenital symptoms score 

among postmenopausal women compared to perimenopausal 

women. Kilaf and Kirchengast (2008)  reported that with an 

increasing number of births the total menopausal rating scale 

score as well as the score of the urogenital domain increased 

significantly. 

 

Total Menopause Rating Scale (MRS) Score  

       The mean total MRS scores ranged from 25.10 to 28.16 

before supplementation of antioxidant rich powders The mean 

initial total MRS scores before supplementation were 28.16±0.52 

and 25.10±0.65 for group II and group III respectively while 

significant decrease in score after supplementation were 

23.36±0.51 and 22.16±0.67 for group II and group III 

respectively. Song et al (2009) discussed the role of estrogen as 

an antioxidant in the damage of vascular endothelial cells. 

Supplementation of Klamin (algae extract) in postmenopausal 

women leads to significantly decrease in plasma lipid 

peroxidation with improvement in overall antioxidant system. 

 

IV. CONCLUSION 

       In was concluded that consumption of drumstick leaves 

powder (7g) and amaranth leaves powder (9g) per day for three 

months significantly decreased the severity of postmenopausal 

symptoms. Decrease in total MRS score by 17.0 and 11.7 per 

cent was observed in groups supplemented with drumstick leaves 

powder and amaranth leaves powder respectively. The results 

indicated that these plants possess antioxidant property and have 

therapeutic potential for the prevention of complications during 

postmenopause.  Hence, it is recommended to consume 

drumstick leaves and amaranth leaves as they can improve 

complications among postmenopausal women. 
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Table 1. Severity of symptoms in postmenopausal women (Somato-vegetative Subscale) 

Symptoms Before After 

4 3 2 1 0 Mean 4 3 2 1 0 Mean 

Hot flushes Group I 12 (40) 9(30) - 6(20) 3(10) 2.70 11(36.7) 8(26.7) 1(3.3) 6(20) 4(13.3) 2.53 

Group II 15(50) 5(16.7) 2(6.7) 4(13.3) 4(13.3) 2.77 9(30) 7(23.3) 2(6.7) 8(26.7) 4(13.3) 2.30 

Group III 12(40) 9(30) - 6(20) 3(10) 2.70 8(26.7) 9(30) 2(6.7) 8(26.7) 3(10) 2.37 

Heart 

discomfort 

Group I 4(13.3) 7(23.3) 3(10) 10(33.4) 6(20) 1.77 4(13.3) 7(23.3) 3(10) 10(33.4) 6(20) 1.77 

Group II 2(6.7) 5(16.7) 7(23.3) 4(13.3) 12(40) 1.37 2(6.7) 2(6.7) 7(23.3) 7(23.3) 12(40) 1.27 

Group III 4(13.3) 7(23.3) 3(10) 10(33.3) 6(20) 1.77 4(13.3) 7(23.3) 3(10) 10(33.3) 6(20) 1.77 

Sleep 

problems 

Group I 21(70) - - 8(26.7) 1(3.3) 3.07 21(70) - - 8(26.7) 1(3.3) 3.07 

Group II 17(56.7) 4(13.3) - 8(26.7) 1(3.3) 2.93 11(36.7) 5(16.7) 3(10) 10(33.3) 1(3.3) 2.50 

Group III 17(56.7) 5(16.7) - 7(23.3) 1(3.3) 3.00 10(33.3) 7(23.3) 7(23.3) 5(16.7) 1(3.3) 2.67 

Joint and 

muscular 

Group I 22(73.3) 3(10) 3(10) - 2(6.7) 3.43 22(73.3) 3(10) 3(10) - 2(6.7) 3.43 

Group II 22(73.3) - - 8(26.7) - 3.20 20(66.7) - 2(6.7) 8(26.7) - 3.07 
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discomfort 
Group III 25(83.3) - - 5(16.7) - 3.50 22(73.3) - 3(10) 5(16.7) - 3.30 

Figures in parenthesis are percentages 

4=Very severe 3=Severe 2=Moderate        1= Mild  0=None 

Group I=Control                  Group II=DLP supplementation  Group III= ALP supplementation 
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Table 2. Severity of symptoms in postmenopausal women (Psychological Subscale) 

Symptoms Before After 

4 3 2 1 0 Mean 4 3 2 1 0 Mean 

Depressive 

mood 

Group I 6(20) - 9(30) 8(26.7) 7(23.3) 1.67 6(20) - 9(30) 8(26.7) 7(23.3) 1.67 

Group II 2(6.7) 4(13.3) 9(30) - 15(50) 1.27 2(6.7) 4(13.3) 5(16.7) 4(13.3) 15(50) 1.13 

Group III 6(20) - 9(30) 8(26.7) 7(23.3) 1.67 4(13.3) - 9(30) 8(26.7) 9(30) 1.40 

Irritability Group I 4(13.3) 7(23.3) 2(6.7) 8(26.7) 9(30) 1.63 4(13.3) 7(23.3) 2(6.7) 7(23.3) 10(33.3) 1.60 

Group II 4(13.3) 7(23.3) 2(6.7) 8(26.7) 9(30) 1.63 4(13.3) 5(16.7) 4(13.3) 8(26.7) 9(30) 1.57 

Group III 4(13.3) 7(23.3) 2(6.7) 8(26.7) 9(30) 1.63 4(13.3) 7(23.3) 2(6.7) 7(23.3) 10(33.3) 1.60 

Anxiety Group I 11(36.7) 2(6.7) 7(23.3) 8(26.7) 2(6.7) 2.40 11(36.7) 2(6.7) 7(23.3) 8(26.7) 2(6.7) 2.40 

Group II 11(36.7) 2(6.7) 7(23.3) 5(16.7) 5(16.7) 2.30 8(26.7) 4(13.3) 8(26.7) 5(16.7) 5(16.7) 2.17 

Group III 11(36.7) 2(6.7) 7(23.3) 8(26.7) 2(6.7) 2.40 7(23.3) 2(6.7) 11(36.7) 8(26.7) 2(6.7) 2.13 

Physical 

and mental 

exhaustion 

Group I 7(23.3) - - 3(10) 20(66.7) 1.03 7(23.3) - - 3(10) 20(66.7) 1.03 

Group II 8(26.7) 1(3.3) 2(6.7) 4(13.3) 15(50) 1.43 7(23.3) - 2(6.7) 3(10) 18(60) 1.17 

Group III 7(23.3) 2(6.7) - 3(10) 18(60) 1.23 7(23.3) - - 3(10) 20(66.7) 1.03 

Figures in parenthesis are percentages 
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4=Very severe    3=Severe 2=Moderate       1= Mild  0=None 

Group I=Control    Group II=DLP supplementation  Group III= ALP supplementation 
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Table 3. Severity of symptoms in postmenopausal women (Urogenital Subscale) 

Symptoms Before After 

4 3 2 1 0 Mea

n 

4 3 2 1 0 Mean 

Sexual 

problems 

Group I 22(73.3) 3(10) 3(10) - 2(6.7) 3.43 22(73.3) 3(10) 3(10) - 2(6.7) 3.43 

Group II 22(73.3) 3(10) 3(10) - 2(6.7) 3.43 20(66.7) 5(16.7) 3(10) - 2(6.7) 3.37 

Group III 17(56.7) 3(10) 8(26.7) - 2(6.7) 3.10 17(56.7) 3(10) 8(26.7) - 2(6.7) 3.10 

Bladder 

problems 

Group I 7(23.3) 2(6.7) 4(13.3) 8(26.7) 9(30) 1.67 7(23.3) 2(6.7) 4(13.3) 8(26.7) 9(30) 1.67 

Group II 7(23.3) 2(6.7) 4(13.3) 8(26.7) 9(30) 1.67 5(16.7) - 4(13.3) 12(40) 9(30) 1.33 

Group III 7(23.3) - 4(13.3) 10(33.3) 9(30) 1.53 8(26.7) 1(3.3) 2(6.7) 4(13.3) 15(50) 1.43 

Dryness of 

vagina 

Group I 11(36.7) 2(6.7) 7(23.3) 8(26.7) 2(6.7) 2.40 11(36.7) 2(6.7) 7(23.3) 8(26.7) 2(6.7) 2.40 

Group II 8(26.7) 1(3.3) 2(6.7) 4(13.3) 15(50) 1.43 7(23.3) 2(6.7) - 3(10) 18(60) 1.23 

Group III 7(23.3) 2(6.7) - 3(10) 18(60) 1.23 7(23.3) - - 3(10) 20(66.7) 1.03 

Figures in parenthesis are percentages 

4=Very severe     3=Severe    2=Moderate                 1= Mild   0=None 

Group I=Control  Group II=DLP supplementation  Group III= ALP supplementation 
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Table 4  Menopause Rating Scale (MRS) scores obtained by the subjects before and after supplementation of antioxidant 

powder I and II 

 

Parameters Group I (Control) Group II (DLP 

supplementation) 

Group III (ALP 

supplementation) 

C.D. at 

5% 

Somato-vegetative 

symptoms 

    

Baseline 8.36
a
±0.40

 
9.36±0.34 8.73±0.27 0.79 

After Exp. 8.20±0.41
a 

7.76±0.34 7.43±0.27
c 

0.38 

% change 1.9 17.1 14.9  

Paired t-value 1.54
NS

 8.08** 5.45**  

Psychological symptoms     

Baseline 10.36±0.54 11.30±0.41 10.16±0.37 NS 

After Exp. 10.06±0.54 9.56±0.32
b 

8.83±0.40
c 

0.70 

% change 2.9 15.4 13.1  

Paired t-value 1.87
NS

 6.98** 6.42**  

Urogenital symptoms     

Baseline 7.90±0.38 7.50±0.34 6.20±0.43 NS 

After Exp. 7.76±0.37
a 

6.03±0.34
b 

5.9±0.44
c 

0.11 

% change 1.7 19.6 4.8  

Paired t-value 1.68
NS

 6.06** 2.50*  

Total MRS score     

Baseline 26.63±0.99 28.16±0.52 25.10±0.65 NS 

After Exp. 26.46±1.07
a 

23.36±0.51
b 

22.16±0.67
c 

0.98 

% change 0.6 17.0 11.7  

Paired t-value 1.05
NS

 14.78* 7.26*  

Values represent Mean ±SE 
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**Significant at 1% level of significance 

*Significant at 5% level of significance 

NS-Non Significant  

 

a
 significant difference between group I and II 

b
 significant difference between group II and III 

c
 significant difference between group III and I 
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Abstract- Solar Photovoltaic system generates both electrical and 

thermal energy from solar radiation. In this work, an attempt has 

been made for evaluating thermal, electrical and exergy output of 

solar PV module (Tata BP 184459) at Energy Centre, MANIT 

Bhopal. Using the first law of thermodynamics, energy analysis 

was performed and Exergy analysis was carried out to determine 

exergy losses during the photovoltaic conversion process by 

applying the second law of thermodynamics. The operating and 

electrical parameters of a PV module includes module 

temperature, overall heat loss coefficient, open-circuit voltage, 

short-circuit current, fill factor, etc were experimentally 

determined for a typical hazy day (12 May 2014) at Bhopal. The 

experimental data are used for the calculation of the energy and 

exergy efficiencies of the PV module. Energy efficiency is seen 

to vary between 6% and 9% during the day. In contrast, exergy 

efficiency is lower for electricity generation using the considered 

PV module, ranging from 8% to 10%.  

 

Index Terms- Energy, Exergy, PV module, thermal, performance 

evaluation.    

 

I. INTRODUCTION 

enewable energies are going to be a main substitute for 

fossil fuels in the coming years for their clean and 

renewable nature. A solar photovoltaic (PV) module is one of the 

most significant and rapidly developing renewable-energy 

technologies, and its potential future uses are notable.  

        PV array performance parametrically depends on climatic, 

operating, and design parameters such as ambient temperature, 

solar radiation intensity, PV module temperature, overall heat 

loss coefficient, open-circuit voltage, short circuit current, 

maximum power point voltage, maximum power point current, 

and PV module area. It can be evaluated in terms of energy 

efficiency and exergy efficiency. Its evaluation based on the first 

and second laws of thermodynamics is known as energy 

efficiency and exergy efficiency, respectively [27].  

        The energy analysis has some deficiencies [1, 2]; 

fundamentally, the energy concept is not sensitive with respect to 

the assumed direction of the process; for example, energy 

analysis does not object if heat is considered to be transferred 

spontaneously in the direction of increasing temperature. It also 

does not distinguish the quality of energy; for example, 1W of 

heat equals 1W of work or electricity. Energy analyses on their 

own incorrectly interpret some processes [1, 2]; for example, 

environmental air, when isothermally compressed, maintains its 

energy (e.g., enthalpy) equal to zero, whereas the exergy of the 

compressed air is greater than zero. However, exergy data are 

more practical and realistic in comparison with the respective 

energy values. Thus, exergy analysis usually provides a more 

realistic view of process than energy analysis; sometimes, they 

are different [1, 2]. 

        A little work has been carried out in field of PV module 

exergy analysis of it. Most important significant research work 

done in the field of energy and exergy by the several authors lost 

35 years. Some of the described as below: 

        Joshi et al. (2009) also studied the performance 

characteristics of a photovoltaic (PV) and photovoltaic-thermal 

(PV/T) system in terms of energy efficiency and exergy 

efficiency, respectively. They proposed equations for the energy, 

electrical, and exegry efficiency of a PV system. Finally, they 

calculated the energy, electrical, and exegry efficiencies under 

given experimental data and gave useful results. [3]. Sarhaddi et 

al. (2008) investigated exergetic optimization of solar collector 

systems. In this paper, a detailed energy and exergy analysis will 

be carried out to evaluate the electrical performance, exergy 

destruction components, and exergy efficiency of PV array. [4]. 

Dubey et al. (2009) evaluated the energetic and exergetic 

performance of a PV/T air collector with air duct above the 

absorber plate and the one with air duct below the absorber plate. 

They investigated the effect of design and operating parameters 

and four weather conditions on the performance of above 

mentioned PV/T air collectors for five different cities of India 

and found that the latter one gives better results in terms of 

thermal energy, electrical energy and exergy gain [5]. Sahin et 

al.(2007). The energy efficiency of a PV array can be considered 

as the ratio of the electricity generated to the total, or global, 

solar irradiation. In this definition, only the electricity generated 

by a PV array is considered. The other components and 

properties of a PV array, such as ambient temperature, PV array 

temperature, chemical potential components and heat capacity of 

a PV array are not directly taken into account [6]. Jones and 

Underwood (2001) studied the temperature heat profile of a PV 

module in a non-steady state condition with respect to time. They 

conducted experiment for cloudy as well clear day condition. 

They observed that PV module temperature varies in the range of 

300-325 K (27-52_C) for an ambient air temperature of 297.5 K 

(~24.5_C) [7]. Infield et al. (2004) analyzed a PV system that 

consisted of PV module and double glass wall (PV facades). 

They concluded that the temperature of PV module could be 

reduced by flowing air between PV module and double glass 

wall [8].    

        Several other researchers Atmaca (2013) [9]; Barnwal et al 

(2009) [10]; Nishi et.al (2013) [11]; Oner et al. (2009) [12] and 

Tiwari et al. (2009) [13] conducted different significant works on 

energy and exergy of solar PV system.   

R 
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        In this work, a detailed energy and exergy analysis will be 

carried out to evaluate the electrical performances, exergy losses, 

and exergy efficiencies of 36W PV module (Tata BP 184459). 

PV module exergy analysis is parametrically dependent on its 

energy analysis. Hence, firstly PV module energy analysis will 

be carried out then the exergy loses and exergy efficiency of PV 

module will be computed.  

 

II. METHODOLOGY 

A. Energy Analysis 

        A solar cell is the building block of a solar panel. A 

photovoltaic module is formed by connecting many solar cells in 

series and parallel. Considering only a single solar cell; it can be 

modeled by utilizing a current source, a diode and two resistors. 

This model is known as a single diode model of solar cell. Two 

diode models are also available but only single diode model is 

considered here [14]-[18]. 

 

 
 

Figure 1: Single diode model of a solar cell. 

 

        I-V Equation of PV cell: General mathematical description 

of I-V output characteristics for a PV cell has been studied for 

over the past four decades [14]. The PV cell is usually 

represented by the single diode model. The single diode 

equivalent circuit of a solar cell is shown in Figure 3.3.The I-V 

characteristics equation of solar cell [19] is given as follows: 

 

I = IL- IO –   

                                                                                      (1) 

 

        IL is a light generated current or photo current (representing 

the current source), IO is the saturation current (representing the 

diode), Rs series resistance, A is diode ideality factor, k (= 1.38 

10
-23

 W/m
2
K) is Boltzmann’s constant, q (=1.6 10

-19
C) is the 

magnitude of charge on an electron and TC is working cell 

temperature.  

Photo current or light generated current, mainly depends on the 

solar insolation and cell working temperature, which is described 

as:  

                                     IL = G[ISC + Ki  (TC –Tref)]         (2)             

 

        Where Isc is the short circuit current at 25  and 1KW/m
2
, 

Ki  is the short circuit current temperature coefficient, Tref is the 

reference temperature and G is the solar insolation KW/m
2
, on 

the other hand, the cells diode current or saturation current varies 

with the cell temperature which is described as: 

                                 IO = IRS 
3
 exp       

                                                                                          (3) 

 

        Where IRS is the cells reveres saturation current at reference 

temperature and a solar radiation, EG is the band-gap energy of 

the semiconductor used in cell  

        Energy efficiency of a PV system can be defined as the ratio 

of the output energy of the system (i.e electrical energy) to the 

input energy (i.e solar energy) received on photovoltaic surface. 

The energy efficiency of a PV system is given by [3] 

 

      Energy efficiency   ηen =     (4)                 

 

        However, this definition of energy efficiency is restricted to 

theoretical cases. In equation 1, S is the solar absorbed flux and it 

is given by:   

                                     S = G. Amod                        (5) 

 

                      And     Amod = L1 L2                  (6) 

         

        Where,   L1 and L2 are the length of solar module and width 

of solar module respectively. 

        For PV system in practical cases, energy efficiency measure 

the ability of converting solar energy in to electrical energy [3,6]. 

The electrical power output of a PV module is the product of its 

voltage and current of photovoltaic device. This conversion 

efficiency is not constant, even under constant solar irradiation. 

However, there is point of maximum power,  where voltage is 

Vmp , which is less than open circuit voltage (Voc) but closed to it, 

and current is Imp , which is less than short circuit current (Isc) but 

closed to it shown in Figure 2. In Figure 2, EGH stands for the 

highest energy level of electron at maximum solar irradiation 

conditions. EGH is equivalent to area under the I-V characteristics 

curve . In addition, EL stands for the low energy 

content of electron, which is the practical case, as shown by the 

rectangular area in same figure. EL is thus equivalent to Imp Vmp. 

The maximum power point is restricted by a term called fill 

factor as follows: 

 

FF =            (7) 
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o Maximum 

power 

point 

 

Figure 2. Representation of a general I - V characteristic 

curve and its parameters. 

 

        The energy efficiency of a PV system at maximum power is 

defined as the ratio of actual electrical output to input solar 

energy incident on PV surface area and it is given by [3,6]  

 

                                      ηel =      (8) 

 

        This efficiency is also called solar power conversion 

efficiency. The solar power conversion efficiency of PV module 

can be defined as in terms of fill factor FF as follows:  

 

                                    ηpce =        (9) 

 

B.  Exergy Analysis 

        Exergy analysis technique that uses the conservation of 

mass and conservation of energy principles together with the 

second law of thermodynamics for the analysis, design and 

improvement of energy and other systems. Exergy is defined as 

the maximum amount of work that can be produced by a system 

or a flow of mass or energy as it comes to equilibrium with a 

reference environment [20]. The general form of exergy balance 

equation for a control volume is written as [20,21]  

 

                  Ėxin – Ėxout = Ėxdest =   Ėxloss 

                                                                           (10) 

 

        Where Ėxin, Ėxout  and Ėxdest are inlet exergy, outlet exergy 

and exergy destruction or exergy loss in control volume, 

respectively. 

        Exergy efficiency of the PV module is defined as the ratio of 

total output exergy to total input exergy[20,21]. An exergy 

efficiency of the solar PV can be defined as the ratio of the 

exergy gained by the solar PV (exergy output) to the exergy of 

solar radiation (exergy input) [1]. 

 

                                 ηex =         (11) 

 

        Inlet exergy(Input exergy) for a PV system includes only 

solar radiation intensity exergy. According to the petela theorem 

it is given by [1,2] 

 

Ėxin  = GAmod 
4
]     (12) 

                         

        Outlet exergy (output exergy) of the PV system can be 

calculated as [22]  

 

Ėx(pv)out  = Ėxout = Ėxel.– Ėxth.      (13) 

 

Exergy of the thermal energy  

 

                         Ėxth. = Q [1-  ]  (14) 

 

Where                Q = UAmod (Tmod –Tamb)     (15) 

 

        The overall heat loss coefficient of PV module includes 

conversion and radiation losses. 

                                        U = hcanv. + hrad  (16) 

 

Convective heat transfer coefficient [23] 

                                       hconv. =2.8+3Vw    (17) 

 

        Irradiative heat transfer coefficient between PV module and 

surrounding [7] 

                                      hrad. =  (Tsky +Tmod) (T
2
sky+T

2
mod)   (18) 

 

Effective temperature of sky [7] 

                                   Tsky = Tamb -6   (19) 

 

        Temperature of the module can be calculated on the basis of 

the NOCT value. 

                          Tmod = Tamb + (   NOCT – TambNOCT)     (20) 

 

Electrical exergy in the output electrical power of the PV module 

[7] 

                                       Ėxel. = Voc Isc FF  (21) 

 

        The energy efficiency of a solar panel, the ratio of the power 

output to the energy originally delivered to the solar panel, 

conventionally is used to measure solar PV efficiency. Energy 

analysis, which is based primarily on the first Law of 

Thermodynamics, as compared to exergy analysis, which is 

based on the second Law. Energy analysis is concerned only with 

quantity of energy use and efficiency of energy processes. 

Energy analysis thus ignores reductions of energy potential, 

which could be used productively in other physical and/or 

chemical process. Energy analysis can provide sound 

management guidance in those applications in which usage 

effectiveness depends solely on energy quantities.  

        Exergy is maximum work potential which can be obtained 

from energy [24]. Exergy analysis is recognized by many 

engineers to be a powerful tool for the evaluation of the 

thermodynamic and economic performance of thermodynamic 

system in general [25]. Exergy analysis provides an alternative 

means of evaluating and comparing the solar PV. Exergy 

analysis is based on the separate quantification and accounting 

for usable energy, called exergy or availability, and usable 

energy, called irreversibility [26]. Exergy analysis is used to find 

out the energy utilization efficiency of an energy conversion 

system. Exergy analysis yields useful results because it deals 

with irreversibility minimization or maximum exergy delivery. 

The exergy analysis has been increasingly applied over the last 

several decades largely because of its advantages over energy 

analysis. To perform energy and exergy analyses of the solar PV, 

the quantities of input and output of energy and exergy must be 

evaluated. 
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III. EXPERIMENTAL ANALYSIS 

A. Experimental set-up 

         The experimental set-up at roof top of energy center 

MANIT Bhopal shown in Figure 3. Experimental study was done 

in the Central region of India. The latitude and longitude of the 

location are 23°25 N and 77°42 E. The ambient temperature 

fluctuates in the range of 5 to 48 ºC during a year in Bhopal. The 

solar photovoltaic panel was tested and the parameters like Open 

circuit voltage (Voc V), and Short circuit current (IscA), Wind 

speed (Vw m/s), solar intensity (G W/m
2
), and ambient 

temperature (TambºK), etc., needed for the evaluation of the 

systems were measured at interval of one hour between 9.00 

and18.00. Specification of measuring instruments in experiment 

shown in Table 1. Also input parameters used for analysis and 

manufacturer data sheet for (Tata BP 184459) PV module shown 

in Table 2 and Table 3. Experimental measured parameters are 

listed in Table 4. 

 

                                     
 

 

Figure 3. Experimental set-up on the roof top at the energy 

center Maulana Azad National institute of technology 

Bhopal, India on 12 May 2014. 

 

 

 

 

 

 

Table 1: Specification of measuring instruments used in experiment 

 

S.no Name of the 

instruments 

Make and model No Ratings Applications 

 

1. 

Solar Power Meter TM-207 (Taiwan) 0 – 1999W/m
2
 Solar radiation 

intensity 

 

2. 

Thermo Hygrometer HT-3006A (china) 0-100% 

0-100  

Ambient temperature 

and humidity 

 

3. 

Solar Module     

Analyzer 

MECO-9009 (India) VOC = 0-60V 

ISC = 0-12A 

PV module 

characteristics 

 

4. 

Infrared 

Thermometer 

(Infrared Gun) 

Ray Tek (china) 0-500  PV module 

temperature 

 

5. 

Multimeter Rish Muth 155 

(India) 

R , 0-100 Ω 

V, 0-1000V 

I, 0-300mA,0-10A 

PV module output 

current and voltage 

                                              

Table 2: Input parameter used for analysis. 

 

Input parameter  Values 

Nominal operating cell temperature (NOCT)  41 
o
C 

Stefan Boltzmann constant (σ)  5.67×10
-8

 W/m
2
-K 

Emissivity of the panel (ε)  0.9 

Sun temperature (Tsun)  5780 K 

 

 

 

Table 3: Specification of the PV module 
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Table 4: Experimental measured parameters for (Tata BP 184459) PV Solar module. 

 

Time Solar 

Intensity  

G (W/m
2
) 

Ambient 

Temperature 

Tamb (K) 

Relative 

Humidity 

(%) 

Module Temp 

Tmod (K)  

Open circuit 

Voltage 

Voc (V) 

Short circuit 

current 

Isc (A) 

9.00 700 310.00 60.00 298 18.00 1.10 

10.00  750 312.00 58.30 311 18.50 1.30 

11.00 860 314.00 45.10 310 17.91 1.38 

12.00 900 313.90 38.80 311 17.67 1.56 

13.00 898 314.50 34.50 313 17.70 1.55 

14.00 790 313.50 33.40 310 17.59 1.36 

15.00 120 310.30 35.60 306 17.71 0.22 

16.00 149 311.60 44.20 298 17.73 0.27 

17.00 85 308.30 43.10 287 17.23 0.14 

18.00 54 307.80 41.20 281 16.54 0.09 

 

 

IV. RESULTS AND DISCUSSIONS 

         Actual data obtained for a typical hazy day in May for 

Bhopal was applied to investigate the effect of the ambient 

conditions on the performance of the module. The average 

measured annual ambient temperature was taken as 298K for 

May. The exergy efficiency of solar PV System has been 

computed on the basis of second law of thermodynamics, by 

taking exergy of sun radiation. An energy and exergy balance for 

the solar panel was carried out. Exergy analysis is more 

convenient than the energy analysis for predicting the efficiency 

of the solar panel. It is concluded that exergy is more effective 

and more efficient tool for the performance analysis of the solar 

panel. 

 

 

 

                                                  

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 4. Variation of Solar radiation intensity and ambient temperature during 12 may, 2014 at Bhopal, India 

 

         The variation of solar radiation intensity and ambient 

temperature during the test day is shown in Fig.4. The wind 

speed was found to be almost constant 0.5m/s. This effects the 

convective heat transfer coefficient between the PV array surface 

Parameters  Values 

Maximum power (Pm)  36W 

Open circuit voltage (Voc)  18V 

Short circuit current (Isc)  2A 

Number of cells  36 

Dimensions  950×425×35 mm 

Weight  6 kg 

Fill factor (FF)  0.85 
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and the ambient air. The min and max temperature was found to 

be 307.8 to 314.5 K. The maximum and minimum solar radiation 

intensity was found to vary between 900 & 54 W/m
2
.  

 

 

 

 

 

 

 

             

 

 

 

 

 

 

 

 

 

 

Fig.5. Global Irradiance and solar exergy input on 12 may, 2014 at Bhopal, India 

 

         Fig.5. shows the variation of solar irradiance and input 

exergy for a hazy day 12 May 2014. The shape of the input 

exergy fallows that of the global irradiance and greater the value 

of irradiance the greater the difference between the two. Solar 

exergy is very high due to the high temperature of the sun which 

can be used to do useful work. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Solar Exergy Input and Electrical Exergy on 12 may, 2014 at Bhopal, India 

 

         Fig.6. shows the input exergy and electrical exergy of the 

PV module. It is clearly understood from the figure that electrical 

exergy from the PV module is much less than could be extracted, 

because of major loss of exergy as a result of irreversibility. 
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Figure 7. Solar Exergy Input and Exergy Efficiency on 12 may, 2014 at Bhopal, India 

 

         Fig.7. shows the variation of exergy efficiency and input 

exergy on the PV module. The photovoltaic exergy efficiency is 

very low and it was around 8% throughout the day, far from the 

ideal 100% reversible process. This low exergy is due to the 

irreversibility of the photovoltaic conversion process. There is 

also a significant waste of solar exergy incident on the module. 

The photovoltaic conversion process with conventionally 

available silicon modules, despite their advantage and wide 

spread availability, implies an enormous loss of exergy. The 

exergy efficiency of the photovoltaic module increases with 

increase in solar intensity. 

 

 
 

Figure 8. Exergy Loss, Electrical Exergy and Thermal Exergy on 12 May, 2014 at Bhopal, India 

 

         The relative loss of exergy exceeds 90% throughout the day 

as seen from Fig.8. This huge amount of useful exergy is being 

lost and this show that today’s silicon module takes very little 

advantage of the high exergy content of the sunlight. The overall 

analysis gave average exergetic efficiencies of 5.2% and 

energetic efficiencies of 4.5%. The exergy efficiency of 

conventional silicon cell solar panel is small as the output energy 

is of low quality. Large exergy losses occur inside the solar 

panel. The exergy destruction factor for the PV is 92.3%. 
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Fig.9. Energy and Exergy efficiency on 12 may, 2014 at Bhopal, India 

 

        Fig.9 shows  the  variations  of  energy  efficiency,  exergy  

efficiency  with  respect to  module temperature. The  variations  

of  energy  efficiency,  exergy  efficiency  and  electrical  

efficiency  with  respect  to  PV   array temperature  are  plotted  

in  Fig. 7.  The energy efficiency of the PV module is maximum 

corresponding to the PV module temperature of 313 K. The 

exergy efficiency of the PV module is maximum corresponding 

to the PV module temperature of 337 K. In order  to  have  

maximum  exergy  efficiency,  PV  module temperature  should  

be  kept  near  the  cell operating or  in  other  words,  PV  

module temperature  should  be  controlled by surface cooling of 

the panel using water. 

 

V. CONCLUSION 

        In this study, a comprehensive energy and exergy analysis 

of the Solar Photovoltaic module (Tata BP 184459) at Energy 

Centre, MANIT-Bhopal, India is conducted experimentally. The 

following are the conclusions drawn from the present study:  

(1) The results showed the photovoltaic modules have a low 

exergy efficiency (ηex = 8.5%). With respect to the 

photovoltaic system, the exergy analysis showed that 

today's silicon modules take very little advantage of the 

high exergy content of solar radiation. 

(2) The values of energy and exergy efficiencies for the 

solar module are found to be 6.4% and 8.5%, 

respectively. 

(3) The PV exergy efficiency decreases as the solar 

radiation and ambient temperature increases due to 

increasing cell temperature and irreversibility while the 

output electricity increases. 

(4) Research directed toward improving the efficiency of 

the solar module could be useful. Development and low 

cost semiconductor material could significantly reduce 

the cost of electricity generation with solar energy. 
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Nomenclatures: 

 

A:                    Diode Ideality Factor  

Amod:               Area of Module (m
2
) 

EG :                 Band Gap Energy (eV) 

EGH:                Highest energy level of electron at maximum solar 

irradiance (eV)  

EL:                  Low Energy Content of Electron (eV) 

ĖX(pv)out:          Solar Module Exergy Output Rate (W) 

ĖXdes:               Exergy Destruction Rate (W)  

ĖXel:                 Electrical Exergy Rate (W) 

ĖXin:                         Inlet Exergy Rate (W)  

ĖXloss:              Exergy Loss (W) 

ĖXout:              Outlet Exergy Rate(W) 

Ėxth:               Thermal Exergy Rate (W) 

FF:                 Fill Factor 

G:                   Solar Insolation (W/m
2
) 

GNOCT:            Solar Radiation Intensity at NOCT (W/m
2
) 

hconv:               Convection Heat Transfer Coefficient ( W/m
2
k)  

hrad:                 Radiation Heat Transfer Coefficient ( W/m
2
) 

IL:                    Light Generated Current or Photo Current of PV 

Cell (A) 

Imp:                  Current at Maximum Power Point (A)  

IO:                   Saturation Current (A) 

IRS:                 Cell Reverse Saturation Current at Reference 

Temperature (A) 

Isc:                  Short Circuit Current (A) 

k:                    Boltzmann’s Constant (1.388 x 10
-23

 )( W/m
2
-k)

 

Ki:                  Short Circuit Temperature Coefficient (mA/ºC) 

L1, L2:            Length and Width of Module (m) 

NOCT:         Normal operating cell temperature 

Q:                 Heat Emitted to the surrounding (W)      

q:                   Magnitude of Charge on the Electron (1.6 x 10
-19

C) 

RS:                 Series Resistance (Ω) 

RSh:                Shunt Resistance (Ω)  

S:                   Solar Absorbed Flux (W) 

Tamb:              Ambient Temperature (ºK) 

TaNOCT:           Ambient Temperature at NOCT (ºK) 

TC:                  Working Cell Temperature (ºK)  

Tmod:                 Module Temperature (ºK) 

Tref:                 Reference Temperature (ºK) 
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Tsky:               Sky Temperature (ºK) 

Tsun:                  Sun Temperature (5780
0
K) 

U:                  Overall Heat Loss Coefficient (W/m
2
.K) 

V:                  Voltage of Single Solar Cell (V) 

Vmp:               Voltage at Maximum Power Point (V)  

Voc:                 Open Circuit Voltage (V) 

Vw:                 Wind Speed (m/s) 

α:                   The Current Temperature Coefficient (mA/ºC) 

ηel:                        Electrical Efficiency (%) 

ηen:                        Energy Efficiency (%) 

ηex:                Exergy Efficiency (%)  

ηpce:               Solar Power Conversion Efficiency (%) 

σ:                  Stefan Boltzmann’s Constant (5.67 10
-8

)(W/m
2
-

K
4
) 
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Abstract- The non-homogeneous Diophantine equation of degree 

seven with five unknowns represented by                                     

 is 

analyzed for its non – zero distinct integer solutions. Employing 

suitable linear transformations and applying the method of 

factorization, two different patterns of non-zero distinct integer 

solutions to the heptic equation under consideration are obtained. 

A few interesting relation between the solutions and special 

numbers are exhibited. 

 

Index Terms- Non-homogeneous heptic, heptic equation with 

five unknowns, Integral solutions, special numbers. 
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I. INTRODUCTION 

iophantine equations, homogeneous and non-homogeneous 

have aroused the interest of numerous mathematicians since 

antiquity as can be seen from[1,17].The problem of finding all 

integer solutions of a Diophantine equation with three or more 

variables and degree atleast three, in general presents a good deal 

of difficulties. There is vast general theory of homogeneous 

quadratic equations with three variables [2,3,4].Cubic equations 

in three variables fall into the theory of elliptic curves which is a 

very developed theory but still an important topic of current 

research [5-7].A lot is known about equations in two variables in 

higher degrees. For equations with more than three variables and 

degree at least three very little is known. It is worth to note that 

undesirability appears in equations, even perhaps at degree four 

with fairly small co-efficients. It seems that much work has not 

been done in solving higher order Diophantine equations. In [8-

16], a few higher order equations are considered for integral 

solutions. In this communication a seventh degree non-

homogeneous equation with five variables represented by 

 is 

considered and in a few interesting relations among the solutions 

are presented. 

 

Notations 

    - Polygonal number of rank n with size m . 

      -  Pyramidal number of rank n with size m . 

    - Centered pyramidal number of rank n with 

size m . 

 

II.  METHOD OF ANALYSIS 

        The Diophantine equation representing the heptic equation 

with five unknowns under consideration is  

 

   
(1) 

 

Introduction of the linear transformation  

                       

                        
(2) 

in (1)  leads to  

 

      (3) 

 

        Now, we solve (3) through two different methods to obtain 

different patterns of integer solutions to (1)  

 

 Pattern - I 

Assume               (4)
 

 

where a and b are non - zero distinct integers. 

 

Write 40  as        (5)      

   

        Using (4) & (5) in (3) and applying the method of 

factorization, define 

 

  
 

Equating the real and imaginary parts, we have 

                     

 
                     

 
 

        Hence in view of (2), the corresponding solutions of (1) are 

given by    

D 
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𝑥

  
                                                   

    

                                    

 

                                                   

 

     
    

A few interesting properties observed are as follows: 

1. . 

2.  is a kynea prime. 

3.  is a perfect square. 

4.  is a sum 

of bi quadratic and square integer. 

5.  is a sum of nasty number and a square integer. 

 

Note  

        In addition to (5), one may write 40 as  

.For this choice, one obtains  

different patterns of solutions to (1). 

 

Pattern-II 

 Rewrite (3) as    

            (6) 

Write 1 as      (7)  

 

        Using (5) and (7) in (6) and following the procedure similar 

to pattern-I, the corresponding non-zero distinct integral 

solutions of (1) are found to be  

                            

𝑥

 

                                

  

 

                 

 

 

                                

      

                                 
 

A few interesting properties of the above solution is presented 

below: 

1.  

2. 
. 

3.  is a perfect square. 

4. 
. 

5. 
. 

Note 

       It is to be noted that one may write 1 as 

. For this choice, one obtains  different 

patterns of solutions to (1). 

 

III. CONCLUSION 

        To conclude, one may search for other patterns of solutions 

and their corresponding properties to heptic equations, 

homogeneous or non-homogeneous with variables ≥ 5. 
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Abstract- The experiment was conducted in the farm of Sher-e-

Bangla Agricultural University, Dhaka-1207, Bangladesh during 

October 2012 to March 2013 to determine the effect of potassium 

and stem pruning on yield and economic analysis of tomato. The 

experiment was laid out in Randomized Complete Block Design 

(RCBD) with three replications. The experiment consisted of two 

factors: Factor A: K0=0 kg K2O/ha, K1=150 kg K2O/ha, K2=160 

kg K2O/ha and K3=170 kg K2O/ha; Factor B: P0=No pruning; 

P1=One stem pruning; P2=Two stem pruning and P3=Three stem 

pruning. In case of potassium, K3 produced the highest yield 

(65.96 t ha
-1

) and lowest yield (43.83 t ha
-1

) was from K0. For 

pruning, P3 produced the highest yield (66.86 t ha
-1

) and lowest 

yield (52.32 t ha
-1

) was obtained from P1. For combined effect, 

K3P3 produced the highest yield (74.77 t ha
-1

) while the minimum 

yield (32.62 t ha
-1

) was found from K0P0. The highest benefit cost 

ratio (3.72) was recorded from K3P3 and the lowest (1.17) was 

recorded from K0P0. It may be concluded that 170 kg K2O ha
-1

 

with three stem pruning was found suitable for growth and yield 

of tomato. 

 

Index Terms- Tomato, potassium, pruning, yield and economic 

analysis. 

 

I. INTRODUCTION 

omato (Lycopersicon esculentum Mill.) is a member of 

Solanaceae family is one of the important, popular and 

nutritious vegetables grown in Bangladesh during winter season 

and cultivated mostly in all parts of the country [1]. At present, 

tomato ranks third, next to potato and sweet potato, in terms of 

world vegetable production [2]. Bangladesh produced 0.60 

million tons of tomato in 0.15 million hectares of land and the 

average yield being 9.4 t ha
-1

 [3]. The yield of tomato in our 

country is not satisfactory enough in comparison to requirement 

[4]. The low yield of tomato in Bangladesh, however, is not an 

indication of low yielding ability of this crop, but of the fact that 

the tomatoes grown here are not always of high yielding cultivars 

and that the cultural practices commonly used by the growers are 

not improved. Potassium is especially important in a multi 

nutrient fertilizer application [5]. Potassium application increases 

the flower number, the peduncle length, the fruit set and the 

number of fruit [6]. It has marked effect on the quality of tomato 

fruits particularly on colour [7, 8].  Potassium also has an 

important role on balancing physiological activities. Tomato 

plant can be severely pruned without affecting the yield [9]. 

Proper pruning method gives the best quality and early fruit in 

tomato [10]. Although pruning needs extra cost, the practice 

could increase the economic return by increasing yields and 

improvement of the quality of fruits [11]. Pruning and training in 

tomato plants are practiced in certain areas of the United States, 

especially in some parts of the Southern States and in few other 

regions [12]. But majority of the tomato growers of Bangladesh 

have little knowledge about the advantage of pruning in tomato 

production. Pruning associated with different levels of potassium 

is an important factor for successful tomato production. 

However, the combined effects of these production practices 

have not been defined clearly and the information in this respect 

is meager in Bangladesh. Therefore, in accordance with recent 

agricultural policy to increase yield vertically and to get early 

yield and better quality fruit, an attempt was made to study the 

effects of different levels of potassium and different degrees of 

stem pruning for the following objectives: (i) to find out the 

suitable combination of potassium level and pruning practices for 

ensuring the maximum yield and (ii) to find out the suitable 

economic combination of potassium level and pruning practices 

for tomato cultivation. 

 

II. MATERIALS AND METHODS 

       The experiment was conducted in the experimental farm of 

Sher-e-Bangla Agricultural University, Sher-e-Bangla Nagar, 

Dhaka-1207, Bangladesh during the period from October 2012 to 

March 2013. The location of the experimental site was at 

23.75‘N latitude and 90
0
34‘E longitude with an elevation of 8.45 

meter from sea level. Soil of the study site was silty clay loam in 

texture belonging to series. The area represents the Agro-

Ecological Zone of Madhupur tract (AEZ-28) with P
H
 5.8-6.5, 

ECE-25.28 [13].  

       The tomato variety used in the experiments was "Ratan". 

This is a high yielding indeterminate type and the seeds were 

collected from the Horticulture Research Centre, Bangladesh 

Agricultural Research Institute (BARI) at Joydebpur, Gazipur. 

Tomato seedlings were raised in five seedbeds of 3 m x 1m size. 

The experiment consisted of two factors as follows: factor A: K0 

= Control treatment (No fertilizer), K1 =150 kg K20 ha
-1

 (250 kg 

MP ha
-1

), K2 =160 kg K20 ha
-1

) (266 kg MP ha
-1

) and K3 =170 kg 

T 
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K20 ha
-1

 (284 kg MP ha
-1

) and factor B: P0=No pruning, P1=One 

stem pruning, P2=Two stem  pruning and P3 =Three stem 

pruning. The experiment was laid out in Randomized Complete 

Block Design (RCBD) having two factors with three replications. 

There were 48 unit plots in the experiment. The size of each plot 

was 3.2 m x 2 m. The soil was well prepared and good tilth was 

ensured for commercial crop production. Urea, triple super 

phosphate (TSP) and Muriate of potash (MoP) were applied as 

the source of nitrogen, phosphorus and potassium respectively as 

per treatment in each plot. Potassium was applied as per 

treatment and Urea and TSP was applied at the rate of 550 kg ha
-

1 
and 450 kg ha

-1
 [14].  The quantity of manure, cow dung was 

also determined as recommended at the rate of 10 t ha
-1

 [15]. 

Healthy and uniform 30 days old seedlings were uprooted 

separately from the seed bed and maintaining a spacing of 50 cm 

x 40 cm between the rows and plants respectively. This allowed 

an accommodation of 32 plants in each plot. Fruits were 

harvested at 3 days intervals during early ripe stage when they 

attained slightly red color. 

       Ten plants were selected randomly from each plot for data 

collection in such a way that the border effect could be avoided 

for the highest precision. The cost of production was analyzed in 

order to find out the most economic treatment of potassium and 

pruning. All input cost included the cost for lease of land and 

interests on running capital in computing the cost of production. 

The interests were calculated @ 13% in simple interest rate. The 

market price of tomato was considered for estimating the cost 

and return. Analyses were done according to the procedure 

determining by Alam et al. [16]. The benefit cost ratio (BCR) 

was calculated as follows: 

 

Benefit cost ratio (BCR) =  

 

       The collected data were analyzed with the help of MSTAT-C 

program and mean values of all the parameters were adjusted by 

Duncan’s Multiple Range Test (DMRT) at 5% level of 

probability [17]. 

 

III. RESULTS AND DISCUSSION 

Number of fruits per plant 

       Number of fruits per plant differed significantly due to the 

application of different level of potassium. Table 1 showed that 

number of fruits per plant increased with increasing potassium 

levels. The maximum (37.08) number of fruits per plant was 

recorded from K3 (170 kg K2O ha
-1

), while the minimum (26.19) 

number of fruits per plant was obtained from K0 (0 kg K2O ha
-1

) 

(Table 1). Number of fruits per plant varied significantly due to 

pruning. The maximum number of fruits per plant (35.33) was 

recorded from P3 (Three stem pruning), while the minimum 

(27.05) was found from P1 (one stem pruning) (Table 1). 

Sharfuddin and Ahmed [18] noted that plants under un-pruned 

treatment produced maximum number (36) of fruits plant
-1

 which 

was antagonistic to the present study. Combined effect of 

potassium and pruning showed significant differences on number 

of fruits per plant. The maximum number of fruits per plant 

(40.89) was recorded from K3P2 (170 kg K2O + two stem 

pruning) and the minimum (15.89) was obtained from the 

treatment combination of K0P1 (no potassium + one stem 

pruning) (Table 1). 

 

Table 1. Effect of potassium and pruning on yield contributing characters and yield of tomato 

 

Treatment(s) Number of fruits per 

plant 

Diameter of 

fruit (cm) 

Weight of Individual 

fruit (g) 

Yield per plot 

(kg) 

Yield (ton/ha) 

Potassium 

K0 26.19 c 5.17 b 77.03 c 28.05 c 43.83 c 

K1 32.52 b 5.85 a 89.89 b 37.15 b 62.18 b 

K2 34.46 ab 5.92 a 97.70 ab 40.41 a 64.05 a 

K3 37.08 a 6.15 a 102.45 a 42.22 a 65.96 a 

LSD(0.05) 2.961 0.296 8.770 2.216 1.728 

Pruning 

P0 33.97 a 5.64 b 86.89 b 34.97 bc 54.19 bc 

P1 27.05 b 6.40 a 103.26 a 33.49 c 52.32 c 

P2 34.11 a 5.47 b 86.25 b 36.57 b 57.53 b 

P3 35.33 a 5.67 b 90.67 b 42.79 a 66.86 a 

LSD(0.05) 2.729 0.239 8.170 2.234 1.528 

Potassium × Pruning 

K0P0 25.22 d 4.94 de 66.33 f 20.88 g 32.62 g 

K0P1 15.89 e 5.37 c-e 73.69 ef 22.62 g 35.34 g 

K0P2 29.78 cd 4.73 e 80.58 d-f 30.26 f 47.27 f 

K0P3 33.89 a-c 5.64 c 87.53 c-e 38.46 c-e 60.09 c-e 

K1P0 34.22 a-c 5.74 c 84.96 c-f 38.39 c-e 59.98 c-e 

K1P1 30.54 b-d 6.70 ab 103.93 bc 35.57 de 55.58 de 

K1P2 31.81 b-d 5.62 c 83.32 c-f 33.95 ef 53.05 ef 

K1P3 34.11 a-c 5.50 cd 87.47 c-e 40.74 b-d 63.55 b-d 

K2P0 35.55 a-c 5.84 c 92.98 b-e 39.90 b-d 62.30 b-d 

K2P1 30.77 b-d 6.73 ab 112.30 ab 38.42 c-e 60.03 c-e 
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K2P2 34.50 a-c 5.73 c 88.03 c-e 39.16 b-e 61.19 b-e 

K2P3 37.78 ab 5.79 c 97.89 b-d 44.19 ab 69.05 ab 

K3P0 40.89 a 6.05 bc 103.45 bc 40.83 b-d 63.68 b-d 

K3P1 31.71 b-d 6.97 a 123.13 a 37.34 de 58.35 de 

K3P2 40.55 a 5.85 c 93.83 b-e 42.92 bc 67.07 bc 

K3P3 35.61 a-c 5.63 c 88.99 c-e 47.85 a 74.77 a 

LSD(0.05) 6.278 0.615 18.24 4.570 5.421 

CV (%) 11.54 6.36 11.92 7.42 7.42 

 

       In a column means having similar letter(s) are statistically 

similar and those having dissimilar letter(s) differ significantly as 

per 0.05 level of probability. 

 

Weight of individual fruit 

       Weight of individual fruit differed significantly due to the 

application of different level of potassium. Table 1 showed that 

weight of individual fruit increased with increasing potassium 

levels. The maximum weight of individual fruit (102.45 g) was 

recorded from K3 (170 kg K2O ha
-1

), while the minimum weight 

(77.03 g) was recorded from K0 (0 kg K2O ha
-1

) (Table 1).Weight 

of individual fruit showed significant differences due to pruning. 

The maximum weight of individual fruit (103.26 g) was recorded 

from P1 (one stem pruning), while the minimum (86.25 g) was 

found from P2 (two stem pruning) (Table 1). Kusumo [19] 

obtained larger and smooth skin when the plants were restricted 

to single stem it was found that fruit size increased when plants 

were pruned. Rajendra and Patil [20] obtained maximum fruit 

weight (89.19 g) in case of single stem pruned plant while fruit 

weight was lowest (63.07) in un-pruned plants. Combined effect 

of potassium and pruning showed statistically significant 

differences for weight of individual fruit. The maximum 

individual fruit weight (123.13 g) was recorded from K3P1 (170 

kg K2O + one stem pruning) and the treatment combination of 

K0P0 (no potassium + no pruning) performed the minimum 

(66.33 g) (Table 1). 

 

Diameter of fruit 

       Diameter of fruit varied significantly due to the application 

of different levels of potassium. Table 1 showed that diameter of 

fruit increased with increasing potassium levels. The maximum 

diameter of fruit (6.15 cm) was recorded from K3 (170 kg K2O 

ha
-1

), while the minimum (5.17 cm) was found from K0 (0 kg 

K2O ha
-1

) (Table 1). Diameter of fruit showed significant 

differences due to pruning. The maximum diameter of fruit (6.40 

cm) was recorded from P1 (one stem pruning), while the 

minimum (5.47 cm) was found from P2 (two stem pruning) 

(Table 1). Rahman et al. [21] reported that fruit diameter were 

the highest from single stem pruning followed by two time 

pruning. Hernandez et al. [22] found that fruit diameter was 

highest in plants pruning to one stem and the number of fruits 

was higher. Combined effect of potassium and pruning showed 

statistically significant differences for diameter of fruit. The 

maximum (6.97 cm) diameter of fruit was recorded from the 

treatment combination of K3P1 (170 kg K2O + one stem pruning) 

and the minimum (4.73 cm) was found from K0P2 (no potassium 

+ two stem pruning) (Table 1). 

 

Yield per plot (kg) 

       Yield per plot differs significantly due to the application of 

different level of potassium. Table 1 showed that yield per plot 

increased with increasing potassium levels. The highest yield per 

plot (42.22 kg) was recorded from K3 (170 kg K2O ha
-1

), while 

the minimum (28.05 kg) was recorded from K0 (0 kg K2O ha
-1

) 

(Table 1). Yield per plot showed significant differences due to 

the pruning of tomato. The maximum yield per plot (42.79 kg) 

was recorded from P3 (three stem pruning), while the minimum 

(33.49 kg) was obtained from P1 (one stem pruning) (Table 1). 

Patil et al. [9] pointed out that tomato plants can be severely 

pruned without affecting the yield. Combined effect of potassium 

and pruning showed statistically significant differences on yield 

per plot. The maximum yield per plot (47.85 kg) was recorded 

from K3P3 (170 kg K2O + three stem pruning) and the minimum 

(20.88 kg) was recorded from K0P0 (no potassium + no pruning) 

(Table 1). 

 

Yield (t/ha) 
       Different level of potassium showed significant variation for 

yield per hectare of tomato. The highest yield (65.96 t ha
-1

) was 

recorded from K3 (170 kg K2O ha
-1

), while the lowest (43.83 t ha
-

1
) was found from K0 (0 kg K2O ha

-1
) (Table 1). Pansare et al. 

[23] reported that the maximum yield tomato was obtained when 

straight fertilizers were added in the 100 kg K2O ha
-1

. Yield per 

hectare showed significant differences due to the pruning of 

tomato plant. The highest yield (66.86 t ha
-1

) was recorded from 

P3 (three stem pruning), while the lowest (52.32 t ha
-1

) was 

recorded from P1 (one stem pruning) (Table 1). Thompson and 

Kelly [12] reported the effect of pruning on tomato increased 

yield per acre for the first 2 or 3 weeks and further added that in 

most of the experiments there was little or no increase in early 

yield per acre from pruning unless the pruned plants were set 

closer together than the un-pruned ones. Homme [24] reported 

from an experiment that 2 and 3-stemmed plants gave the best 

yield then others single stemmed plants. Orzco et al. [25] 

reported that un-pruned plant gave the highest yield (58.09 t ha
-1

) 

and 43.47 t ha
-1 

from pruned plants where the shoots were 

pinched after 3 months. Potassium and pruning showed 

significant combined effect on yield per hectare. The highest 

yield (74.77 t ha
-1

) was obtained from K3P3 (170 kg K2O + three 

stem pruning) and the lowest (32.62 t ha
-1

) was recorded from 

K0P0 (no potassium + no pruning) (Table 1). 

 

Gross return  

       In the combination of potassium fertilizer and pruning 

showed different gross return under the trial (Table 2). The 

highest gross return ($ 9671.86) per hectare was recorded from 

K3P3 (170 kg K2O/ha + three stem pruning) and the second 

highest gross return ($ 8931.95) was recorded from K2P3 (160 kg 
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K2O ha
-1 

+ three stem pruning). The lowest gross return ($ 

4219.55) was recorded from K0P0 (control). 

 

 

Table 2. Cost and return of tomato production as influenced by potassium and pruning 

 

Treatment 

Combinations 

Cost of 

production (in 

USD ha
-1

) 

Yield of tomato 

(t ha
-1

) 

Gross return 

(in USD ha
-1

) 

Net return 

(in USD ha
-1

) 

Benefit cost 

ratio 

K0P0 1941.01 32.62 4219.55 2278.55 1.17 

K0P1 1984.41 35.34 4571.4 2586.99 1.30 

K0P2 1998.87 47.27 6114.6 4115.73 2.06 

K0P3 2013.33 60.00 7761.29 5747.96 2.85 

K1P0 1973.55 59.98 7758.7 5785.15 2.93 

K1P1 2016.95 55.58 7189.54 5172.59 2.56 

K1P2 2031.41 53.05 6862.27 4830.86 2.38 

K1P3 2045.88 63.55 8220.5 6174.62 3.02 

K2P0 1975.61 62.30 8058.8 6083.19 3.08 

K2P1 2019.01 60.03 7765.17 5746.16 2.85 

K2P2 2033.47 61.19 7915.22 5881.75 2.83 

K2P3 2047.93 69.05 8931.95 6884.02 3.35 

K3P0 1977.67 63.68 8237.31 6259.65 3.16 

K3P1 2021.07 58.35 7547.85 5526.79 2.73 

K3P2 2035.53 67.07 8675.83 6640.3 3.25 

K3P3 2049.99 74.77 9671.86 7621.87 3.72 

 

Net return 

       In case of net return different treatment combination showed 

different amount of net return. The highest net return ($ 7621.87 

ha
-1

) was recorded from K3P3 and the second highest net return ($ 

6884.02 ha
-1

) was recorded from K2P3. The lowest net return ($ 

2278.55) was recorded from K0P0 (Table 2).  

 

Benefit cost ratio 
       The combination of potassium fertilizer and pruning for 

benefit cost ratio was different for treatment combination (Table 

2). The highest (3.72) benefit cost ratio was recorded from K3P3 

and the second highest benefit cost ratio (3.35) was recorded 

from K2P3. The lowest benefit cost ratio (1.17) was recorded 

from K0P0. From economic point of view, it was apparent from 

the above results that the treatment combination of K3P3 was 

more profitable compare to other treatments. 

 

IV. CONCLUSION 

       It may conclude that the treatment combination of 170 kg 

K2O ha
-1 

and three stem pruning performed the highest (74.77 t 

ha
-1

) yield as well as the highest (3.72) benefit cost ratio. So, 

considering in all respects 170 kg K2O per ha and three stem 

pruning may be allowed for higher yield of tomato. 
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Abstract- Fuzzy systems are extensively used in both applied and 

experimental medicine and are one of the most prevalent subjects 

of today’s Medical Informatics. Despite some limitations of their 

use due to information, economical, educational and other 

reasons these systems are widely acknowledged in medical 

institutions operating in all levels of healthcare. The accuracy of 

some up-to-date fuzzy systems today matches the diagnostic 

abilities of physicians that are why it holds an important role in 

risk-assessment and diagnostics in pharmocology. In this paper, I 

have done work on the fever symptoms that help in the diagnosis 

of dengue fever symptoms with the help of some doctors on the 

basis of fuzzy rule system I tried to give a better identification of 

dengue fever on the sample based, on the lab features and clinical 

symptoms. 

 

Index Terms- Introduction, Signs and Symptoms, Cause, 

Mechanism, Diagnosis, Prevention and Control ,Implementation, 

Result Analysis, Conclusion, Future Scope, References . 

 

I. INTRODUCTION 

he dengue fever is known as break bone fever is an 

infectious tropical disease caused by the dengue virus. The 

fever, headache, muscle, joint pains and a characteristic skin rash 

that is similar to measles symptom. In a small proportion of 

cases, the disease are used to develop the life-threatening dengue 

hemorrhagic fever resulting in low level of blood platelets and 

blood plasma leakage or into dengue shock syndrome where 

dangerously low blood pressure occurs. The dengue was 

transmitted by several species of mosquito within the genus 

Aedes principally "A. aegypti" the virus has four different types: 

- Infection with one type usually gives lifelong immunity to that 

type but only short-term immunity to the others. The different 

type of infection increases the risk of several complication. There 

is no commercially availability of vaccine prevention which is 

used to reduce the habitat and the number of mosquitoes and 

limiting exposure to bites. The treatment of acute dengue is 

supportive using either oral or intravenous rehydration for mild 

or moderate disease and intravenous fluids and blood transfusion 

for more severe cases. The dengue fever has become increased 

dramatically since the 1960s with around fifty to hundred million 

people infected yearly. The descriptions of the condition date 

from 1779 and its viral cause and the transmission were 

elucidated in the early 20th century.The dengue has become a 

global problem since the Second World War and is endemic in 

more than 110 countries. The Apart from this eliminating the 

mosquitoes, work is ongoing on a vaccination as well as 

medication targeted directly at the virus. 

 

II. SIGNS AND SYMPTOMS 

       People infected with dengue virus are approximately (80%) 

or only have mild symptoms such as an uncomplicated fever. 

Others have more severe illness (5%) and in a small proportion it 

is life threatening. The incubation period (time between exposure 

and onset of symptoms) ranges from 3 to 14 days but most often 

it is 4 to 7 days. Therefore travelers returning from endemic areas 

are unlikely to have dengue if fever or other symptoms start more 

than fourteen days after arriving at home. The children often 

experience with these symptoms which issimilar to those of the 

common cold and gastroenteritis (vomiting and diarrhea)and 

have a greater risk of severe complications though initial 

symptoms are generally mild but include high fever. The 

characteristic symptoms of dengue are sudden onset fever, 

headache (typically located behind the eyes), muscle, joint pains, 

and rash. The anothername of dengue is "break bone fever" 

which is comes from the associated muscle and joint pains. The 

infection is divided into three phases such as febrile, critical and 

recovery. The febrile phase involves the high fever which is 

often over 40°C (104 °F) and it is associated with generalized 

pain and a headache.This is usually occurringat last two to seven 

days. The vomiting may also occur. A rash occuring in 50 to 

80% of those with symptoms in the first or second day of 

symptoms as flushed skin or later in the course of illness (days 4 

to 7) as a measles-like rash. Some petechial (small red spotsthat 

do not disappear when the skin is pressed which are caused by 

broken capillaries) can appear at this point as may some mild 

bleeding from the mucous membranes of the mouth and nose. 

The fever is biphasic in natureand then returning for one or two 

days although there is wide variation in how often this pattern 

actually happens. In some people the disease proceeds to a 

critical phase around the time fever resolves and typically lasts 

one to two days. They may be significant fluid accumulation in 

the chest and abdominal cavity due to increased capillary 

permeability and leakage during this phase. This leads to 

depletion of fluid from the circulation and decreased blood 

supply to vital organs. During this phase, The organ become  

dysfunction and severe bleeding typically from the 

gastrointestinal tract may occur. Shock (dengue shock syndrome) 

and hemorrhage (dengue hemorrhagic fever) occur in less than 

5% of all cases of dengue however those who have previously 

been infected with other serotypes of dengue virus ("secondary 

infection") are at an increased risk. The recovery phase occurs 

next with restoration of the leaked fluid into the bloodstream. 

This is usually occurring lasts two to three days. The 

improvement is used to often striking but they may be severe 

itching and a slow heart rate. Another rash may occur with either 

a macula popular or a vasculitic appearance which is followed by 

peeling of the skin. The fluid may occur at overload state if it 

T 
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affects the brainaccording to this stage.It may cause a reduced 

level of consciousness or seizures. A feeling of fatigue may be 

occur at last for weeks in adults age. 

 

III. CAUSE 

A. Virology 

       Dengue fever virus (DENV) is an RNA virus of the family 

Flaviviridae genus Flavivirus. The other member of the same 

genus which include different type of virus. They may 

betransmitted by arthropods (mosquitoes or ticks) and are also 

referred as arboviruses (arthropod-borne viruses). The dengue 

virus genome (genetic material) contains about eleven thousand 

nucleotide bases which code for the three different types of 

protein molecules (C, prM and E) that form the virus particle and 

seven other types of protein molecules (NS1, NS2a, NS2b, NS3, 

NS4a, NS4b, NS5) that are only found in infected host cells and 

are required for replication of the virus. There are four type of 

strains of the virus which are called as serotypes and these are 

referred to as DENV-1, DENV-2, DENV-3 and DENV- 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.1 A TEM micrograph showing dengue virus virions 

 

B. Transmission 

       The dengue virus was primarily transmitted by Aedes 

mosquitoes, particularly “A. aegypti”. These mosquito are 

usually live in between the latitudes of 35° North and 35° South 

below an elevation of 1,000 metres (3,300 ft). They typically bite 

during the day particularly in the early morning and in the 

evening. Other Aedes species that transfer the disease such asA. 

albopictus,A. polynesiensis and A. scutellaris.The humans are 

the primary host of the virus but it is also circulates in nonhuman 

primates. An infection can be attainvia a single bite. A female 

mosquito takes a blood as a meal from a person which is infected 

with dengue fever the virus in the cells lining its gut. About 8 to 

10 days later the virus spreads to other tissues including the 

mosquito's salivary glands and is subsequently released into its 

saliva. The virus seems to behaving no detrimental effect on the 

mosquito which was remains infected for life. The Aedesaegypti 

prefers to lay its eggs in artificial water containers to live in close 

proximity to humans and to feed off people rather than other 

vertebrates. The dengue can also be transmitted via infected 

blood products and through organ donation. In Singapore, 

dengue is endemic the risk is estimated to be between 1.6 and 6 

per 10,000 transfusions. The vertical transmission (from mother 

to child) during pregnancy or at birth has been reported. The 

person-to-person mode of transmission have been reported but in 

unusual case. The genetic variation indengue viruse is region 

specific suggestive that establishment into new territories is 

relatively infrequent despite dengue emerging in new regions in 

recent decades. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.2 the mosquito Aedes aegypti feeding on a human 

host 

 

IV. MECHANISM 

       When a mosquito carrying dengue virus bites a person the 

virus enters the skin together with the mosquito's saliva. It binds 

to and enter into the white blood cells and reproduces inside the 

cells while they move throughout the body. The white blood cells 

are used to produce a number of signaling proteins in which they 

are responsible for many of the symptoms such as the fever the 

flu-like symptoms and the severe pains. In severe infection, the 

virus increased inside the body frequently and many more human 

organs (such as the liver and the bone marrow) can be affected 

and fluid from the bloodstream leaks through the wall of small 

blood vessels into body cavities. The less blood circulates in the 

blood vessels and the blood pressure becomes so low that it 

cannot supply sufficient blood to vital organs. The dysfunction of 

the bone marrow leads to reduce the number of platelets in which 

they are necessary for effective blood clotting. This is used to 

increase the risk of bleeding the other major complication of 

dengue fever. 

 

V. DIAGNOSIS 

       The diagnosis of dengue is typically made clinically on the 

basis of reported symptoms and physical examination this applies 

especially in endemic areas. The disease can be difficult to 

differentiate from other viral infections. The probable diagnosis 

are based on the fever and two other of the following infection 

which is as follow:- Nausea and vomiting, rash, pain, low white 

blood cell, positive tourniquet test or any warning sign in 

someone who lives in an endemic area. The warning signs 

typically occur before the onset of severe dengue. The tourniquet 

test is particularly useful in settings where no laboratory 

investigations are readily available involves the application of a 

blood pressure cuff at between the diastolic and systolic pressure 

for five minutes followed by the counting of any petechial 

hemorrhages a higher number makes a diagnosis of dengue more 

likely. The diagnosis should be considered in anyone who 

develops a fever within two weeks of being in the tropics or 
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subtropics. It is difficult to distinguish dengue fever and 

chikungunya is a similar viral infection that shares many 

symptoms and occurs in similar parts of the world to dengue. The 

investigations are used to perform to exclude other conditions 

that cause similar symptoms such as malaria, viral, fever, 

typhoid, disease, measles and influenza. The earliest change 

detectable on laboratory investigations is a low white blood cell 

count which may then be followed by low platelets and 

metabolic acidosis. A moderately elevated level of amino 

transferees from the liver is commonly associated with low 

platelets and white blood cells. In severe disease, the plasma 

leakage results in the hem concentration (as indicated by a rising 

hematocrit) and hypoid buminemia. Pleural effusions or ascites 

can be detecte by physical examination when large but the 

demonstration of fluid on ultrasound may assist in the early 

identification of dengue collison syndrome. The use of 

ultrasound is limited by lack of availability in many settings. 

Dengue shock syndrome occurs if pulse pressure drops to less 

than or equal to 20 mm Hg while peripheral vascular collapse is 

evidenced. Dengue fever may be diagnosed by microbiological 

laboratory testing. This is done by virus isolation in cell cultures 

nucleic acid detection by PCR viral antigen detection or specific 

antibodies (serology). Virus isolation and nucleic acid detection 

are more accurate than antigen detection but these tests are not 

widely available due to their greater cost. All tests can be 

negative in the early stages of the disease. The PCR and viral 

antigen detection are more accurate in the first seven days. In 

2012, The PCR test was introduced that can run on equipment 

used to diagnoseinfluenza this is likely to improve access to 

PCR-based diagnosis. These laboratory tests are only of 

diagnostic value during the acute phase of the illness with the 

exception of serology. The test for dengue virus-specific 

antibodies types IgG and IgM can be useful in confirming a 

diagnosis in the later stages of the infection. The IgG and IgM 

are produced after 5 to 7 days. The highest levels (titres) of IgM 

are detected following a primary infection but IgM is used to 

produce in secondary and tertiary infections. The IgM becomes 

undetectable 30 to 90 days after a primary infection but earlier 

following re-infections. The IgG remain detectable for over 60 

years and in the absence of symptoms is a useful indicator of 

pastinfection. After a primary infection the IgG reaches peak 

levels in the blood after 14 to 21 days. In subsequent re-

infections levels peak earlier and the titres are usually higher. 

The IgG and IgM are used to provide protective immunity to the 

infecting serotype of the virus. In the laboratory test, the IgG and 

IgM antibodies can cross-react with other flaviviruses such as 

yellow fever virus which can make the interpretation of the 

serology difficult. The detection of IgG alone is not considered 

diagnostic unless blood samples are collected fourteen days apart 

and a greater than fourfold increase in levels of specific IgG is 

detected. The detection of IgM was consider a diagnostic with 

symptoms in a person. The dengue is caused by flavivirus 

transmitted by bite of aedes mosquito. These are four sero types 

of virus. Dengue is of three types:- 

 Dengue fever 

 Dengue Hemorrhagic Fever 

 Dengue Shock Syndrome 

 

 
Figure 1.3Types of Dengue Fever 

 

A. Dengue Fever 

After incubation period of 4-5 days there is 

 High fever , chills 

 Break bone aching  headache 

 Sore Throat 

 Prostration 

 Malaise 

       Initially the skin appears flushed or blotched but 3 to 4 days 

after the onset of fever a maculopopolar rash which spares palms 

and soles appears in 50% of cases. As rash fades localized 

clusters of petechiae on extensor surface of limbs became 

apparent. 

Investigation:- 

 Leucopenia/TLC decrease  

 SGOT/SGPT increases 

 Platelets may or may not be decreased 

 

B. Dengue Hemorrhagic Fever 

Occurs more commonly in children in endemic area and is most 

likely to occur in secondary infections and in infections with 

serotype Z 

 Fever 

 Signs of hemorrhage such as ecchymosed, GIT bleed, 

epistaxis 

 Restlessness, Epistaxis and abdominal pain 

 

Investigation:- 

 TLC decreased 

 SGOT/SGPT increased 

 Platelets decreased 

 BT/CT abnormal 

 X-Ray shows infiltrate effusion 

 

C. Dengue Shock Syndrome 

 Acute fever 

 Hemorrhagic manifestation 

 Severe abdominal pain 

 Bleeding 

 Consciousness level decreased 

 Hypothermia 

 

Investigation:- 

 TLC decreased 

 SGOT/SGPT increased 
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 Platelet Decreased 

 Blood pressure falls 

 Electrolyte imbalance 

 

Diagnosis:- 

 IgM and IgG ELISA after febrile phase. 

 Virus may be detected during acute phase PCR or 

detection of specific viral protein NS1 by ELISA 

helpful during first few days of infection. 

 

VI. CHARACTERISTICS 

       Dengue fever is a severe, flu-like illness that affects infants, 

young children and adults but seldom causes death. The Dengue 

should be suspected when a high fever (40°C/ 104°F) is 

accompanied by two of the following symptoms: severe 

headache, pain behind the eyes, muscle and joint pains, nausea, 

vomiting, swollen glands or rash. The symptoms are usually 

occur last for 2–7 days, after an incubation period of 4–10 days 

after the bite from an infected mosquito. The severe dengue is a 

potentially deadly complication due to plasma leaking, fluid 

accumulation, respiratory distress, severe bleeding or organ 

impairment. The warning signs occur in between 3–7 days after 

the firstsymptoms in conjunction with a decrease in temperature 

(below 38°C/ 100°F) and include: severe abdominal pain, 

persistent vomiting, rapid breathing, bleeding gums, fatigue, 

restlessness, blood in vomit. The next 24–48 hours of the critical 

stage can be lethal; proper medical care is needed to avoid 

complications and risk of death. 

 

VII. PREVENTION AND CONTROL 

       At present, the only method to control or prevent the 

transmission of dengue virus is to combat vector mosquitoes 

through: 

 preventing mosquitoes from accessing egg-laying 

habitats by environmental management and 

modification; 

 disposing of solid waste properly and removing 

artificial man-made habitats; 

 covering, emptying and cleaning of domestic water 

storage containers on a weekly basis; 

 applying appropriate insecticides to water storage 

outdoor containers;  

 using of personal household protection such as window 

screens, long-sleeved clothes, insecticide treated 

materials, coils and vaporizers; 

 improving community participation and mobilsation for 

sustained vector control; 

 applying insecticides such as space spraying during 

outbreaks as one of the emergency vector control 

measures; 

 Active monitoring and surveillance of a vector should 

be carried out to determine effectiveness of control 

interventions. 

 

VIII. IMPLEMENTATION 

       The proposed Fuzzy based methodology is implemented in 

MATLAB 7.10. MATLAB (Matrix Laboratory) environment is 

one such facility which lends a high performance language for 

technical computing. Fuzzy inference is the process of 

formulating the mapping from a given input to an output using 

fuzzy logic. The mapping is used to provide a basis from which 

decisions can be made.  Following figure gives the snap shot of 

MATLAB window while using FIS editor for 5 inputs and 1 

output. 

 

 

Figure 1.4 Fuzzy Inference System with 5 input&1 output. 

 

Inputs are Age, TLC, SGOT/SGPT, PLATELETS COUNT and 

BP. The output is Dengue. 

A) Membership Function Editor for AGE 

Age:- 

a) 0 – 16 Child 

b) 15-45 Young 

c) 44-90 Old 

 

Figure1.5 Membership Function Editor for Age 

 

       Here Age is the 1
st
 input membership function which is 

further divided in to three parts i.e. child, young and old. Child 
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age is range from 0-16. Young age is range from 15-45. Old age 

is range from 44-90.  

B) Membership Function Editor for TLC 

TLC:-a) 3500 - 4000 Low 

           b) 3900 – 11000 Medium 

           c) 10000 – 15000 High 

 

 

Figure 1.6 Membership Function Editors for TLC 

 

       Here TLC is the 2
nd

 input membership function which is 

further divided in to three parts i.e. Low, Medium and High. Low 

ranges from 3500 - 4000. Medium ranges from 3900 - 1100. 

High ranges from 10000 - 15000. 

C) Membership Function Editor for 

SGOT/SGPT 

SGOT/SGPT: -  

a) 0 - 40 Low 

b) 35-50 Medium 

c) 45-55 High 

 

Figure 1.7 Membership function editor for SGOT/SGPT 

 

       Here SGOT/SGPT is the 3
rd

 input membership function 

which is further divided in to three parts i.e. Low, Medium and 

High. Low ranges from 0 - 40. Medium ranges from 35 - 50. 

High ranges from 45 - 55. 

D) Membership Function Editor For 

PLATELETS COUNT 

Platelets Count :-a) 35000 – 150000 Low 

        b) 140000 – 450000    Medium 

        c) 440000 – 470000    High 

 

Figure 1.8 Membership Function Editors for PLATELETS 

COUNT 

 

       Here PLATELETS COUNT is the 4
th

 input membership 

function which is further divided in to three parts i.e. Low, 

Medium and High. Low ranges from 35000 - 150000. Medium 

ranges from 140000 - 450000. High ranges from 440000 - 

470000. 

 

E) Membership Function Editor For BP 

BP :- a) 100 / 60 90 - 110 Low 

b) 120 / 80 100 – 120 Medium 

c) 140 / 90 115 – 150 High 

 

Figure 1.9 Membership Function Editors for BP 

 

       Here BP IS THE 5
TH 

input membership function which is 

further divided into three parts i.e. Low, Medium and High. Low 

ranges from 90-110. Medium ranges from 100-120. High ranges 

from 115-150 

 

F) Membership Function Editor For DENGUE 

Dengue:-a) 0 - 3 No Dengue 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 1, January 2015      72 

ISSN 2250-3153  

www.ijsrp.org 

b) 2.6 - 4 DF 

c) 3.8 - 6 DHF 

d) 5.8 - 10 DSS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.10 Membership Function Editors for DENGUE 

 

       Here Dengue is the output mebership function which is 

further divided into four parts i.e. No Dengue, DF, DHF and 

DSS. No Dengue ranges from 0-3. DF ranges from 2.6-4. DHF 

ranges from 3.8-6 and DSS ranges from 5.8 -10. 

G) Rule Viewer 

       After selecting the membership functions, the rules are also 

generated using the Rule-Editor. Then the rules can be viewed 

using the Rule-Viewer. In Fuzzy Inference Systems, based on the 

knowledge provided by the Domain Experts (Doctors), decisions 

are made and outputs are generated. While collection of this type 

of knowledge generates a fuzzy knowledge base system, which is 

basically collection of some fuzzy IF-THEN rules. In this 

proposed system, 729 such type of fuzzy IF-THEN rules is 

generated by consulting various Domain Experts (Doctors). 

Figure 1.11 Membership Function Editors for Rules viewer 

 

H) Surface Viewer 

 

       There are total 729 rules that are generated using Fuzzy 

Inference System. After this, Surface-Viewer can be used. Using 

the Surface Viewer, a three-dimensional curve is seen that 

represents the mapping from two inputs and one output. If there 

are two inputs and one output, the entire mapping in one plot can 

be seen. When there is more than one input, there may be trouble 

in displaying the results. According to the Surface Viewer which 

is equipped with pop-up menus that provide a feature to select 

any two inputs and any one output for plotting. The Surface-

Viewer is shown in Figure 1.12 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figuer 1.12 Membership Function Editor for Surface Viewer 

 

       In Surface-Viewer, TLC and Age are taken as input and the 

output is Dengue. In the similar way, a surface can be viewed for 

other pairs of the input. The other pairs of the inputs can be Age, 

TLC and SGOT/SGPT. 

 

IX. RESULT ANALYSIS 

       The output of my thesis is coming out to be more reliable 

and dependable as I have used the fuzzy approach to diagnose 

the dengue disease. Till date the best work done in this field was 

of “A New Intelligence-Based Approach for Computer-Aided 

Diagnosis of Dengue Fever” who had worked upon he 

probabilistic model to predict the occurrence or the non-

occurrence of dengue for a patient based on the symptoms 

generated. Therefore my thesis implementation can be more 

useful and accurate as compared to the previous work. 

 

X. CONCLUSION 

       The result of the implementation suggests that an almost 

100% accurate in predicting the type of dengue fever. As per the 

actual data matched with the results generated by the training 

tool, it was found that 95+ % of the results generated by the tool 

were similar to the actual data of the patients. However it may 

not be the best result but it is sufficient to prove the working. 

 

XI. FUTURE SCOPE 

       The present can be extended for further diagnosis of disease 

other than dengueand the prediction would become almost 

correct for any types of fever.It can also be extended by using the 
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neural approach in it.A good level expert can be consulted for 

better improvement. The parameters undertaken can be 

strengthening if more detail about the disease may be found and 

embedded in the training module. 
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    Abstract- Measuring the employee performance in the bank 

sector has become a vital policy tool for all bankers since it 

enhances the overall performance through applying different 

human resource practices. Recently, personality traits and 

emotional intelligence have become more accepted at the level of 

human resource researches especially in the growing banking 

sectors. However, the nature of relationship among these 

variables and other human resource practices is still under study 

especially in relation to the employee’s performance. This paper 

presents a conceptual framework including the human resource 

practices and its effect on the employee performance. It also 

suggests studying the mediating effect of personality traits as 

well as the moderating effect of emotional intelligence on this 

relationship.  

 

    Index Terms- HR practices, Personality Traits, Emotional 

Intelligence, and Employee Performance. 

I. INTRODUCTION 

he Pakistani banking sector has witnessed critical 

financial crises throughout the 2000 decade and especially 

the time horizon between 2005 and 2008 (Aizenman & 

Hutchison, 2012). This deterioration has been observed among 

the Pakistani banks such as the National Bank of Pakistan and 

NIB which have disclosed the losses and downsize its 

performance in a way that has affected the employee 

performance of the banking sector (Akhtar & Nishat, 2002). 

In Pakistan banking sector, the bank management has been 

adopting different techniques for examining the employee 

performance as the main organizational indicator of success. 

There is a common phrase which states that employees are the 

main asset of any organization. If this asset performs 

tremendous, the organization will also perform outward. Such 

scenario has affected the employee’s behaviour of banking sector 

in Pakistan because previously, organizations have tried to 

survive and sustain their rank by focusing on restructuring, re-

engineering, downsizing and implementing new technologies.  

The objective of this research is to find out the direct and indirect 

factors affecting employee performance through developing a 

theoretical framework which consists of tangible and intangible 

factors such as reward, training and employee engagement. In 

addition, the personality traits and emotional intelligence are 

suggested to affect the influence of human resource -HR 

practices on employee performance. 

 

II. BACKGROUND OF THE STUDY 

 

Over the years, employee performance has been the central 

issue in the field of human resource and organizational 

behaviour, in which researchers are constantly trying to search 

for the best reliable variables that can accurately explain and 

forecast future employee performance in the organization 

(Gerber et al., 1995; Huselid, 1995). 

A substantial series of researches on employee performance has 

been contemplated not only by scholars in the human resource 

and organizational behaviour field, but also in the applied 

psychology, management and education areas as well. Although 

performance related research has been extensively covered, 

performance is proven to be dynamic in nature (Kanawattanachai 

& Yoo, 2002).Thus; there are always meaningful variations or 

diversification that can trigger the new research question 

pertaining to the employee performance. 

Research concerning the workplace behaviours such as 

employee performance in an organization is theoretically 

essential for the field of human resource and practically 

meaningful for producing collective outcome. Due to the 

relentless effort in research work on employee performance 

predictors, the incorporation and administration of an 

organization is becoming more and more common in the human 

resource procedure. 

These alternative attempts of organization caused change in 

employee personal behaviour. Thus, the research dealing with 

behavioural changes has mainly focused on the factors which 

influence the individual satisfaction and performance at work 

place. If the individual feels satisfied with his/her job, the level 

of employee performance leads to an increase in the 

organizational performance.  

Moreover, the previous researchers suggested that individual 

differences on the reward system, organization environment, 

openness to experience and emotional stability play an important 

role in employees’ attitude which affects the employee 

performance. Consequently, this research confines to those 

factors in the banking sector of Pakistan which helps to resolve 

the enigma behind that. 

Pakistani banking sector has undergone a systematic transition 

in the last decade by the introduction and extensive use of 

Information Technology (IT) for the automation and efficiency 

of operations. Network and profitability of banks have increased 

T 
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to a greater extent despite the overall economic instability and 

global financial crisis of 2007 (Ahmad & Arif, 2007).  

In banking sector, the employees’ performance directly affects 

the overall banking performance due to its sensitive nature of 

direct interaction with customers. In the current competitive 

market, success is less dependent on capital and more on 

innovation, speed and acceptability. The effect of human 

resource management on organization performance has received 

considerable importance in the last 25 years showing effective 

connection between HR practices and organization performance 

(Qureshi et al., 2010). 

Employee performance has received an important status in the 

field of organizational behaviour during the past decade (Wright 

et al., 2005). Since many years and particularly in banking 

industry, the research on human resource practices has played a 

significant and important role in management and organization 

performance. Therefore, this study aims to determine the effect 

of HR practices including reward, training and employee 

engagement on employee performance. In addition, it expands 

the research to incorporate the mediating role of personality traits 

between these HR practices and employee performance. 

Moreover, it suggests the most dynamic part of employee’s 

performance which is the emotional intelligence as a moderator 

between the HR practices and employee’s performance. 

 

III. IMPORTANCE OF E-READINESS 

Many studies have been conducted within the Pakistan’s 

banking sector to evaluate the employee performance at different 

banks (Sabir et al., 2012; Rashid et al., 2011). Employee 

engagement is becoming an interesting topic among business 

organizations and decision making bodies (Rasheed et al., 2013) 

in which it is considered as a key to achieve the employee 

performance and indirectly affects the organizational 

performance in banking sector of Pakistan (Gruman & saks, 

2011; Markos & sridevi, 2010; Macleod & Clarke, 2010). 

Markos and sridevi (2010) suggested that there is a significant 

relationship between such schemata and he noted that employees 

with more work engagement are emotionally attached to their 

organization and highly involved in their job with a great 

enthusiasm for the success of their employer, thus going an extra 

mile beyond the employment contractual agreement.  

However, Sardar et al. (2011) studied the mediating role of 

employee engagement among HR Practices and found that they 

are significantly related. Actually, employee engagement is a 

vast construct that touches almost all parts of human resource 

management sides we know up till now (Markos & sridevi, 

2010). However, these studies did not include individual factors 

like personality traits, making them with no value in predicting 

job. 

The positive relationship has been observed between reward 

and human behaviour and which ultimately effect the satisfaction 

and performance of employees (Pinar, 2009; Bishop, 1987). 

Same phenomena have been observed at the Pakistan context 

(Sardar et al., 2011; Danish & Usman, 2010). Several studies 

reported significant relationship between the reward and the 

employee performance in Pakistani bank sector (Sardar et al., 

2011; Danish & Usman, 2010) and education sector (Shahzad et 

al., 2008) and telecommunication sector (Afshan, 2012). 

However, personality trait is not a part of any of these researches. 

Training of employees is pivotal for the success of any 

organization and the results of several studies concluded that the 

training of employee have stronger effect on the employees’ 

performance and organizational performance (Brown & 

Sitzmann, 2011; Tan et al., 2011). Understanding the 

environmental factors may lead to training effectiveness and 

improve the employee’s performance (Bhatti & Hoe, 2012). The 

attempt to solve the myth between the relationship of training 

and employee performance is still smear in the Pakistani context 

but some research has shown that training effects are positively 

associated with the performance of the employees (Afshan, 2012; 

Sardar et al., 2011; Rashid et al., 2011). 

Leadership has certain influence on the performance of 

employees (Shalley & Gilson, 2004), although transformational 

leadership is thought to increase followers' performance by 

motivating them to transcend self-interest (Grant, 2012). 

Moreover, Liaw et al. (2010) examined the relationship between 

the transformational leadership and employee performance and 

showed that transformational leadership can enhance employees’ 

performance. Also, the supervisor’s support may serve as the 

dominant mediator for the relationship between transformational 

leadership and employee performance. 

The previous research has proven that good service probably 

comes from employees with good personality and has stronger 

emotional intelligence. The growing impact of personality traits 

and way of dealing with employees also counted in the 

performance of the employee. The personality of high dimension 

can adopt the environment of organization easily and perform the 

job as required. Hence, the employee’s personality in any sector 

is the essential requirement to measure the performance as it 

influences the choice of the career (Hogan & Holland, 2003). 

Therefore, personality traits are of the main factors affecting 

the performance in banks and its most important element in the 

career selection. In addition, the management has the criteria for 

the strict assessment of the personality of the potential employee 

for the organization. Ashton (1998) recommended that the 

existence of a general, integrity-related personality factor shows 

two narrow measures namely the responsibility and risk taking 

scales of the Jackson Personality Inventory. This is essential to 

have higher validities than the big five dimensions with respect 

to job performance. 

Emotional intelligence of the employees has also played an 

important role in the job satisfaction of the employees. 

Employees recognizing and appreciating other colleague have 

used emotions as well. Emotionally intelligent people get more 

satisfaction from their jobs (Shadahat et al., 2011).  Job 

satisfaction is an approach that employees know about their work 

and it refers to their combination. Afolabi et al. (2010) examined 

the influence of Emotional intelligence and gender on both job 

performance and job satisfaction of the Nigerian police officers 

which ultimately affects the employee performance. 

Simply, quality wise and high performing employees are 

considered the most important assets of any organization 

(Cascio, 2003). Thus, studying the individual and organizational 

factors which contributes toward the employee performance is 

considered theoretically significant and practically in line with 

the current national aspiration to upgrade employee quality 
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performance, where there is a must for improvement to be made 

to the human resource practices (Henneman et al., 2007).  

Researches on personality factors for improving the selection 

and recruitment process have focused on continuous learning and 

increased efforts on employee to upgrade their knowledge. Also, 

the organizational culture as intangible factor supports advancing 

employee performance as well. To further enhance the need for 

such study, the researcher will now address the gap in the 

literature regarding the constructs of interest. 

Studies focusing on determining the predictors of employee 

performance have not included factors such as the personality 

extensively. Meta analysis of big five or five factor model of 

personality (Hogan & Holland, 2003; Bariick et al., 2001; 

Salagado, 2002) proved the predictive validity of personality 

construct.  

Among the prediction of employee performance, measures of 

personality stand out from the crowd and most intensively 

research areas and practical applications because personality test 

has really reliable resource of examining the personality of 

employee which is proven by the empirical evidence and 

economically feasible (Bariick et al, 2001).   

 

 

IV. THEORETICAL BACKGROUND AND RESEARCH 

FRAMEWORK 

To provide a practical model for studying the mediating effect 

of personality traits and the moderating effect of emotional 

intelligence between HR practices and employee performance, 

different theoretical perspectives were deployed as a foundation 

for this research. One of the main underpinning theories of this 

research is the theory of task and contextual performance. This 

theory suggests that an employee’s job performance is composed 

of two features. The first one is task performance which is based 

on competence in activities and constitutes the primary job duties 

of the employee. The second one is contextual performance 

which is based on competence in maintaining the social 

environment of the workplace. Task performance includes ability 

on missions directly related to individual efficiency and it is 

suggested to be expressed in task knowledge and skills. While 

contextual performance is related to organizational citizenship 

and pro-social behaviours that would do extremely well at 

socially-oriented tasks. This model has pointed out that greater 

job performance needs performance on both task and contextual 

reasons in order for the current to achieve better performance 

(Konkin, 2013). 

According to the above debate and ideas of some researchers 

(Tett & Burnett, 2003; Hattrup & Jackson, 1996), effects of 

situational factors on personality traits should be taken into 

account for gaining additional insight into the complex 

relationship of personality-job performance. Therefore, it is 

essential to use the interactions’ approach since most of 

researchers have examined the interaction between the situational 

and personality factors (Colbert et al., 2006; Raja et al., 2004). 

Colbert et al. (2006) suggested that future research have to 

investigate the significant effect of mediating variables, where 

the inconsistency in research outcomes pertaining the 

relationship between the personality and employee performance 

in the Pakistani sector perspective. Accordingly it is assumed that 

mediating and even moderating effects are important factors that 

should be overlooked in analyzing the relationship between HR 

practices and employee performance as illustrated in figure 1 

below. 

 

V. CONCLUSION 

 

Accordingly, this study has proposed a conceptual framework 

for measuring the relationship among different variables in the 

field of human resource management. An empirical study has to 

be conducted among the banking sector of Pakistan in order to 

test the validity of this framework through conducting a survey 

among the employees.  Further studies are also recommended to 

expand this research empirically to enrich the literature from the 

geographical and methodological perspectives as well.  
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Abstract- Aim: The aim of the study was to find out the efficacy 

of Ischemic compression followed by stretching on Myofascial 

trigger points. 

       Objectives: To find out the efficacy of Ischemic 

compression followed by stretching on myofascial trigger points. 

       Methods: 40 Subjects with active myofascial trigger points 

in trapezius were selected for this study. Pain intensity was 

assessed using Numerical Pain Rating Scale (NPRS) and 

Pressure Pain Threshold of trigger points by pressure algometer. 

This Experimental Study has been done in the Division of 

Physical Medicine and Rehabilitation, Rajah Muthiah Medical 

College and Hospital, Annamalai University, India. 

       Result: Ischemic compression followed by stretching was 

effective in pain relief and significant improvement of the 

pressure pain threshold of the myofascial trigger points.  

       The statistical analysis of functional reach test scores 

between pre-treatment mean value is 5.33, S.D is 0.72 and post-

treatment mean value is 9.45, S.D 1.47, paired t-test value is 

10.50 and P value is P(<0.001). 

       The statistical analysis shows that, there is significant 

difference between early stages than later stages. The rate of falls 

was comparatively reduced better with early stages of hemiplegia 

than the later stages. 

       Conclusion: Ischemic compression followed by stretching 

can be used as one of the early interventions in the treatment of 

myofascial trigger points.  

 

Index Terms- Myofascial trigger points, Algometry, Numerical 

Pain Rating Scale,  

Abbrevations:  Numerical Pain Rating Scale (NPRS) 

 

I. INTRODUCTION 

yofascial trigger points are extremely common and 

become a distressing part of nearly everyone’s life at one 

time and another. Despite their painfulness, myofascial trigger 

points are not directly life threatening, but their painfulness can, 

and often does, devastate the quality of life
1
. Myofascial trigger 

points are found among patients who have neck and upper back 

pain
2
. The mechanism of trigger points remains controversial. 

Electromyographic, clinical and experimental evidence all 

suggest that a myofascial trigger point, which begins with 

muscular strain, becomes the site of sensitized nerves, increased 

metabolism and reduced circulation
1
. Through this study the 

effect of Ischemic compression followed by stretching on 

myofascial trigger points is tried. 

        Ischemic compression applies sustained pressure to the 

trigger point with sufficient force and for a long enough time. We 

termed it Ischemic compression because, on release, the skin is at 

first blanched, and then shows reactive hyperemia
1
. 

        Stretch is possible with a newly activated and only 

moderately irritable trigger point, to inactivate it immediately by 

simply stretching the muscle. The muscle must be completely 

relaxed and then firmly, slowly stretched to the point of moderate 

pain, gradually restoring its full normal length
1
. 

        Literatures suggest that stretching the muscle after trigger 

point treatment is necessary to provide longer pain relief
2
. This 

has been part of therapy, regardless of the method used to 

decrease trigger point pain.     

 

II. NEED FOR THE STUDY 

        Though it is evident that the Ischemic compression followed 

by stretching is effective in the treatment of myofascial trigger 

points, there is a limited amount of research to support this 

technique. Stretching the muscle after trigger point treatment is 

necessary to provide longer pain relief. Hence, the study is to 

focus on the efficacy of Ischemic compression followed by 

stretching on myofascial trigger points. 

 

III. REVIEW OF LITERATURE 

        The literatures relevant to the present study; however 

studies that are related to the various trials, are reviewed in this 

chapter. 

        William P Hanten et al
2
 (2000) compared Ischemic 

compression followed by stretching for the duration of 30 to 60 

seconds to that range of motion exercises and concluded that the 

ischemic compression followed by stretching is effective than the 

range of motion exercises.   

        Guy Hains
3
 said ischemic compression is a safe and 

effective method to successfully treat elicited trigger points or 

tender spots. 

        Hou CR et al
4
 (2002) found that ischemic compression 

therapy provides alternative treatments using either low pressure 

(Pain threshold) and a long duration or high pressure (the average 

of pain threshold and pain tolerance) and short duration for 

immediate pain relief and myofascial trigger point sensitivity 

suppression.\ 

        Research in 1993 by Hong et al
5
 stated that ischemic 

compression is superior to other physical modalities for treating 

trigger points. 

M 
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        Prudden
1
 (1980) applied sustained pressure to the trigger 

point with sufficient force and for a long enough time to 

inactivate it, which he called myotherapy. 

        Bonica et al
6
 said pressure over trigger points and massage 

of muscles have been reported to be effective in treating 

myofascial pain syndromes.  

        Bandy WB et al
7
 (1994) applied daily stretching of 

hamstring muscles for 15, 30 and 60 seconds, and found that 30 

and 60 seconds stretches increase the range of motion more than 

a 15 second stretch. 

        Bonica et al
6
 said gentle persistent stretch without spray is 

more likely to inactivate deep trigger points than spray without 

stretch.   

        Mc Claflin RR
8
 (1994) suggested that myofascial pain 

treatment consists of physical modalities combined with a 

program of graded muscle stretching and strengthening. Early, 

aggressive treatment yields an improved prognosis. 

        Esenyel M et al
9
 (2000) found that when combined with 

neck stretching exercises, ultrasound treatment and trigger point 

injections were equally effective. 

 

IV. RELATED LITERATURE 

        Management of the myofascial pain syndrome follows with 

palliative care, splint therapy, muscle exercises, therapy to the 

trigger points, and behavioral therapy that depends on 

complexity of the case, said  Friction JR & Steenks MH(1996). 

        Jaeger B & Reeves JL (1986) found that the results in 20 

subjects, experiencing unilateral or bilateral myofascial head and 

neck pain, showed that myofascial trigger point sensitivity 

decreases in response to passive stretch as assessed by the 

pressure algometer.  

        Lewit K and Simon DG (1984) stated that increase tension 

of the affected muscle and resulting pain and dysfunction can be 

relieved by post isometric relaxation and gentle stretch. 

        Travell and Simons
1
 (1983) said from their experience that 

stretch and spray was the ‘Work Horse’ of myofascial therapy. 

They used the expression, ‘Stretch and Spray’ not ‘Spray and 

Stretch’ because they considered stretch as the essential 

component, while the spray facilitated stretch. 

        Myofascial pain syndrome is pain and /or autonomic 

phenomena referred from active myofascial trigger points with 

associated dysfunction, said travell and Simons
1
 (1983). 

        The pressure threshold measurement gauge, developed by 

Fischer (1986), is a hand-held instrument calibrated in kilograms 

and in pounds of force exerted through a metal rod, which is 

fitted with a 1cm
2
 rubber disk  screwed  on  to the tip.   This 

method was also  adapted  by     Walsh et al
19

 (1995). 

 

EFFECT OF ISCHEMIC COMPRESSION FOLLOWED 

BY STRETCHING ON MYOFASCIAL TRIGGER POINTS 

PROFORMA 

Name    :     

Age   : 

Sex   :   

Address  :      

Presenting complaints  :       

Diagnosis  :  

Duration of the condition  :  

Myofascial trigger point    :

 Active / Latent 

No. of trigger points     : 

Muscles involved    : 

Side affected     :    

 

Pain intensity score (0-10) numerical rating scale 

Pre therapy Post therapy 

 

 

 

 

Pressure pain threshold measure using algometer 

Pre therapy Post therapy 

 

 

 

 

 

 

 

V. METHODOLOGY 

SELECTION OF SUBJECTS 

        40 Physical medicine and rehabilitation out-patients were 

selected as subjects.      

 

INCLUSION CRITERIA 

 Patients who were willing to take part in the study.  

 Patients presenting with myofascial trigger points in 

neck and upper back. 

 All age groups and both sexes. 

 

EVALUATION PROCEDURE 

 Evaluation was carried out before and after therapy. 

Subjects were asked to express the grade of pain in 

numerical terms (0-10). Numerical Pain Rating Scale 

(0-10) 0- no pain at all, 10- the worst pain imaginable 

was incorporated in this study. Pressure algometer was 

used for the objective measurement of trigger point 

sensitivity. 

EXPERIMENTAL PROCEDURE 

 The subjects were positioned properly and comfortably. 

 Firm digital compression was applied to the trigger 

point sufficient to produce localized discomfort / pain as 

well as symptoms in the target area. 

 This compression was maintained for 5 seconds on and 

2-3 seconds off until the patient reports a reduction in 

local or referred pain OR increase in pain (which is rare) 

OR until 2 minutes were passed with no change in the 

pain levels. 

 Then, the stretches were performed for the same 

muscles and held each stretch for 30 to 60 seconds. 
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 The patients underwent the same therapy for 5 sittings 

(5 consecutive days). 

 Then, the pre and post therapy values were analyzed. 

 

 

VI. DATA ANALYSIS AND RESULTS 

Table – 1 

Pressure pain threshold measures before and after treatment 

(kg/cm
2
) 

 

Case 

No 

Pre therapy 

X 

Post therapy 

Y 

1 1.8 5.4 

2 1.4 6.5 

3 0.8 6.1 

4 2.1 6.2 

5 2.1 6.7 

6 2.0 6.0 

7 1.3 7.2 

8 1.8 7.5 

9 1.5 6.8 

10 1.6 6.1 

11 1.7 6.1 

12 2.2 5.6 

13 2.1 7.7 

14 2.3 7.7 

15 1.7 7.4 

16 1.1 5.9 

17 1.7 6.3 

18 1.6 7.2 

19 2.1 8.2 

20 1.8 6.6 

21 1.1 5.5 

22 1.7 6.5 

23 1.3 6.0 

24 2.1 7.2 

25 2.1 7.2 

26 1.8 5.9 

27 1.5 6.8 

28 2.1 7.9 

29 1.7 5.4 

30 1.4 5.9 

31 2.0 6.0 

32 2.1 6.1 

33 1.7 7.0 

34 1.8 5.8 

35 2.0 6.6 

36 1.7 6.3 

37 1.7 6.5 

38 1.8 7.5 

39 2.2 8.4 

40 2.0 7.8 

Mean 1.7625 6.625 

 

Table-1A 

 

n          d s t cal t 0.05 at 38 

d.f. 

40 4.9 0.73 42.21 1.96 

 

 

Table -2 

Progression chart for pain, graded by Numerical Pain Rating 

Scale (0 -10) 

 

Case 

No 

Pre therapy 

X 

Post therapy 

Y 

1 7 4 

2 10 5 

3 10 2 

4 6 2 

5 8 6 

6 8 5 

7 10 2 

8 8 2 

9 8 5 

10 9 5 

11 8 2 

12 8 3 

13 8 3 

14 5 2 

15 8 3 

16 8 3 

17 8 5 

18 8 2 

19 6 1 

20 8 4 

21 8 4 

22 9 5 
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Pressure Pain Threshold Improvement

0

1

2

3

4

5

6

7

8

9

10

k
g

/c
m

2

Pre treatment

Post treatment

 Pain Rating

0

1

2

3

4

5

6

7

8

9

10

Pre treatment

Post treatment

23 7 3 

24 7 2 

25 7 4 

26 8 4 

27 7 2 

28 8 5 

29 9 5 

30 7 4 

31 8 3 

32 7 4 

33 7 2 

34 8 5 

35 7 4 

36 8 3 

37 7 3 

38 8 2 

39 5 0 

40 5 1 

Mean 7.65 3.275 

 

Table-1A 

 

n p0 np0 Z cal Z 0.05  

40 0.5 20 6.17 1.96 

 

 

        With a view to find the efficacy of Ischemic compression 

followed by stretching in increasing the pressure pain threshold 

of the respondings, the measurements had been obtained. On the 

pressure pain threshold before treatment and after treatment 

indicated by pre and post therapy values. To examine whether 

the treatment has produced significant results, Students ‘t’ test 

for paired observations has been applied for the data set given in 

table1. The null hypothesis to be tested is H0: m1=m2, which 

implies that the pressure pain threshold values do not differ 

significantly before and after treatment. The results of the 

Students ‘t’ test are given in table 1A. It is observed that the t 0.05   

value at 38df=1.96. Since t cal is greater than the table value, the 

null hypothesis H0 is getting rejected. It implies that there is a 

significant difference in the mean values prior to and after 

treatment. Hence, it is concluded that the treatment significantly 

improve pressure pain threshold values. 

 With a view to measure the level of pain suffered by the 

respondents before treatment and after treatment, the intensity  of 

pain suffered by the individuals have been recorded, using the 

numerical pain rating scale (0-10), as indicated by this numerical 

rating are recorded for the respondents. The values are given in 

table2. It is proposed to examine the average intensity of pain 

suffered by the individuals differ significantly before and after 

treatment. Since the observations are numerical integers as 

indicated by the grading a non-parametric test called ‘Sign test’ 

for paired observations has been applied for the data set given in 

table2. The null hypothesis to be tested is H0: m1=m2, which 

implies that the average level of pain intensity before treatment 

and after treatment are same. The calculations are given in table 

2A. On the basis of the ‘Z’ value computed to find that Zcal is 

6.17 and Zcal is greater than 1.96. Hence, the null hypothesis H0 

is rejected. H0 is rejected means the averages are not the same. 

Now take average of X values and take average of Y values. 

Average of Y is smaller than average of X. It implies that the 

pain intensity becomes reduced after the treatment. 
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VII. DISCUSSION 

        In my study 40 patients-27 females and 13 males were 

randomly selected and treated. Patients who were not only 

having acute, but also chronic myofascial trigger points were 

treated. Acute, subacute and chronic stages of 13 patients, 19 

patients and 8 patients respectively. The statistical analysis 

shows that according to Numerical Pain Rating Scale, the pain 

was reduced better for patients with acute stage. There was no 

significant difference between acute and subacute stages. The 

rate of pain reduction was comparatively reduced for patients 

with chronic stage. 

        In the improvement of pressure pain threshold, there was no 

significant difference found between acute and subacute stages. 

When we compare acute and chronic stages, there was slight 

difference found in the improvement of pressure pain threshold. 

        Mc Claflin RR (1994) suggested that early and aggressive 

treatment yields an improved prognosis. Eriksson et al (1979) 

reported that at 2 months 55% of patients had effective relief, but 

that at 2 years this had fallen to 30%, with a 41% relief rate at 1 

year. According to Mc Claflin and Eriksson et al, my results also 

show that the patients who had least number of trigger points 

with acute onset got good prognosis. 

        Travell and Simons said that the mechanism of relief in 

spray and stretch is the stretch. Based on the information 

presented, I hypothesized that a form of stimulation could relax 

the muscle to a point where sustained stretching would be 

tolerated without protective spasm or guarding contraction. 

Because this noninvasive procedure can produce stimulation. So 

I chose to combine Ischemic compression with stretch. 

        In my study, I demonstrated the short –term effectiveness of 

my treatment in reducing perceived pain and trigger point 

sensitivity. However, it is widely argued that in order to prevent 

an ongoing cycle of trigger point treatment and relapse, 

contributing or perpetuating factors should be considered. Travell 

and simons contended that the following are perpetuating factors 

for trigger point pain: mechanical stress, such as poor posture or 

muscle injury; nutritional inadequacies; metabolic or endocrine 

disorders; psychological factors; chronic infection; impaired 

sleep; radiculopathy; allergies; and chronic visceral disease. 

Many of these factors are controllable. Hong proposed that 

continued pain following trigger point treatment is likely the 

result of an etiological factors such as an intervertebral disc 

lesion, a muscle lesion, or an abnormal interneuronal circuit in 

the central nervous system that alters the trigger point pain loop. 

There are no studies that address the duration of pain relief 

associated with control of these contributing factors. 

        The results of my study demonstrate the effectiveness of 

Ischemic compression followed by stretching, in reducing trigger 

point sensitivity as measured with a pressure algometer and pain 

intensity scored with a numerical pain rating scale. Direct 

comparison of these results with the results found in other trigger 

point treatment experiments is only possible in a general way due 

to different treatment techniques, subject populations, 

measurements taken, and duration of treatment. 

 

VIII. RECOMMENDATIONS 

 Ischemic compression and stretching techniques can be 

given separately to get the same result. So, further 

studies are warranted by dividing into two separate 

groups- one group with stretching and another group 

with Ischemic compression. 

 Ischemic compression and stretching can be compared 

with other electro therapeutic modalities. 

 The therapy sittings can be increased. 

 Functional limitations were not assessed in my study. 

Further studies can be done regarding the functional 

outcome and disabilities. 

 

IX. CONCLUSION 

        Ischemic compression followed by stretching can be used as 

one of the early interventions in the treatment of myofascial 

trigger points. 
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Abstract- Background: Sentani is a district in the southern part 

of Jayapura, Papua, Indonesia. This district rich of zeolite that is 

mostly consist of mordenite (CaNa2K2) Al2Si10O24 with degree of 

crystallinity of 53.14% (analyzed with X-R Diffractogram).  

        Polyethylene composite with natural zeolite fillers will have 

a high hardness, so it can be used as a rigid and hard plastic 

packaging. 

        This study aimed to analyze zeolite-polyethylene composite 

which is could be used as plastic pipes and exterior blinds which 

has the characteristics of weather resistant and high hardness.  

        Methods: Zeolite-polyethylen composite was prepared by 

blending polyethylene with natural zeolite as filler. The 

composition of zeolite used was varied from 1 to 65% w/w 

polyethylene. The zeolite grain size – 150 + 200 mesh was 

blended at 188
o
C for 8 minutes. Every composition was analyzed 

its strength, hardness and weather resistant to find the best 

composition.  

        Results: The composite has tensile strength of 21.223 MPa 

(yet, the standard use elongation of matrix without filler is 3.0 – 

3.3 MPa). The tensile test showed the relationship between 

tensile strength and composition of composite. The tensile 

strength was increasing with the addition of zeolite. However it 

was decreasing at the addition of zeolite more than 55%.  

        The hardness measured with Vickers-hardness (HV). 

Standard hardness is 29.5 – 40.6 HV. The more zeolite used as 

filler the more hardness of the composite. In this study showed 

that with composition of 65% zeolite the hardness yielded 41.1 

HV. 

        The weather test conducted over 16 weeks in open air. The 

test showed that the composite with 55% zeolite filler was not 

degraded after 16 weeks of exposure compared to polyethylene 

alone. 

        Conclusion: Polyethylene composite with natural zeolite 

fillers of 55% has a high quality of hardness, elongation and 

resistant to weather. This composite is suitable for pipe and 

exterior blinds. 

 

I. BACKGROUND 

The growing demand of plastic material, especially for 

industry and households required innovation to create new 

materials that fit the demand, for example, a material that is 

known as a composite polymer (gas membrane, electrolyte 

membrane, fuel cells). 

      The composite material consists of a matrix material which is 

a combination or combinations of two or more different 

materials. The combination forms a new material with specific 

material characteristics. Materials that could be particles, fibers, 

laminar and others. Matrices used in the manufacture of 

composite materials in general are polymers [1]. 

      The use of polymers as matrix gives an advantage in the 

manufacturing process because it has a low density. The 

polymers are often used as the matrix is polyethylene (PE), 

polyvinyl chloride (PVC), polypropylene (PP) and polystyrene 

(PS).  

      The wide use of polyethylene due to two reasons those are 

the abundant availability and the price compared to the other 

polymers. In addition, polyethylene has a tensile properties, 

stiffness, a low degree of crystallinity, rust resistant, elastic and 

resistant to acid at room temperature (25
o
C) [2]. In the 

diversified use of polyethylene usually modifications were done 

to improve the properties and structure by adding additives for 

filler and reinforcement [3]. 

      Zeolites are hydrated aluminosilicate crystal containing alkali 

and alkaline earth elements [3, 4]. 

      The empirical formula of natural zeolite is M2/nO.Al2O3. 

X(SiO2).y H2O  

M = alkali or alkaline earth cations 

N = valent cations 

X = the amount of silica 

y = function of porosity 

 

      According to the geochemical and mineral structure, natural 

zeolite is a frozen volcanic products. Based on the process of its 

formation, natural zeolites can be classified into three groups 1). 

Zeolites which are derived from volcanic rocks, generally have a 

complex physical and chemical properties and contain many 

types of phillipsit, faujasite, mordenite, stillbit and gmelnit. 2). 

Zeolite derived from sedimentary rocks. This type usually has a 

very small grain size. 3). Zeolites from metamorphic rock and 

metasomatik rock [4-6]. 

      In Sentani (Papua) could be found a precipitated zeolite 

deployment approximately 4.84 acres with an average thickness 

of about 5 meters. Sentani zeolites are tuffaceous in 

characteristic, with a greenish color (Figure 1). At this time the 

utilization of natural zeolite relatively large, for example, used in 

agriculture, animal husbandry, industry, and others. 

      According to Didik [7], mordenite type zeolite is used as 

filler in papermaking, because of its intra-crystallin pores (nature 

shaft) are easily achieved through its rings and channels. The 

type and amount of filler in polymer composite materials will 

affect the properties of the composite such as hardness, tensile 

strength and elasticity [8]. Fillers those are added into 

T 
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polyethylene matrix in plastic industry could improve the quality 

of products [2]. A plastic material with some certain additive 

materials give some advantages, such as lightweight, strong and 

malleable, corrosive and chemicals resistant [9]. In addition, 

Hidenori Yahiro [10] considered the used of 

polytetrafluoroethylene-zeolite composite as gas membranes.  

To this end, this study aimed to analyze the characteristics of 

zeolite-polyethylene composite.  

 

II. METHODS 

1. Zeolite prepration 

      Zeolite was taken randomly from Sentani district, Jayapura 

regency, Papua. The zeolite sample was then soaked in 1 M HCl 

to eliminate micro-organisms. The clean zeolite was then heated 

at 110
o
C for 3 hours, dried, crushed using jaw crusher follow 

with roll crusher. Finally the zeolite was sieved to obtain the 

grain size of -150 - +200 mesh [11]. 

      The natural zeolite was analyzed using X-ray diffraction 

(XRD) and Cullity equation to find the degree of crystallinity 

[12] 

 
2. Composite preparation 

      Polyethylene in the form of seed crystals incorporated into 

plastomil flask. Natural zeolite then added (1 to 65% of 

polyethylene weight) and mixed well at 188
o
C for 8 minutes. The 

signal from the plastomil instrument illuminates when the perfect 

mixture achieved.  

3. Filming 

      Composites as much as 1.7355 g was placed in a 20 x 20 cm 

glossy stainless steel plate and covered with other glossy 

stainless steel plate of the same size. The temperature was set to 

150
o
C and subsequently pressed in hot conditions with burden of 

3.5 ton for 3 minutes. The study was conducted twice for every 

weight variation of the zeolite. 

 

Study area: 

      The study was carried out at Sentani district, Jayapura 

regency, Papua province, Indonesia. Sentani is located at 

02
o
33ˈS, 140

o
33ˈE southern part of Jayapura city which is the 

capital of Papua province. The district is located in low land area 

88 m above sea level. The climate and weather are homogeneous 

all over Sentani [13].  

 

Composite analysis: 

      The composite was analyzed for its hardness, tensile strength 

and weather resistant. 

1. Tensile strength test 

      Seven samples were printed according to ASTMD-638 

standard (Figure 2). Each sample of composition has a different 

weight of zeolite. Using autograph samples were stretched to 

break to find the tensile strength. 

2. Hardness test 

      Samples size of 1.5 x 2.0 x 8.0 cm with different zeolite 

composition was tested for their hardness according to Vickers-

hardness (HV). 

3. Weather test 

      Fifty five percent zeolite composition and control (0% 

zeolite) were exposed to the open air for 16 weeks to observe 

their colour changing. 

 

III. RESULTS 

      The degree of crystallinity of the Sentani natural zeolite 

analyzed using X ray diffraction (XRD) and Cullity equation 

(Table 1) [14]. The XRD showed that the majority of natural 

Sentani zeolite contained of mordenite (CaNa2K2) Al2Si10O24 and 

few feldspar (Figure 3). 

      The polymer composite of Sentani natural zeolite and LDPE 

was made in a plastomil with a various weight of zeolite (1 – 

65% weight of LDPE) forming a light grey to dark grey plastic. 

The density of composite composition is shown in Table 2. There 

was no influence of zeolite weight to its density and there was no 

influence of LDPE weight to its density as well. This condition 

happened because of no mixing occurred. However, there was a 

changing in composite density. The higher percentage of zeolite 

caused the higher density of the composite [15].  

      The tensile test was conducted to determine the mechanical 

properties of the material before and after addition of zeolite. The 

test performed seven times for each composition. The strength at 

break (τ) of the composite was determined by multiplying the 

gravity (g) with average of breaking force (F). ( τ = Fg ). 

Similarly, the tensile strength (σ), determined by divided strength 

at break (τ) with the average area of sample (A). ( S= τ/A ). 

Finally the breaking elongation (Є) determined using formula Є 

= Δ1/I. (Δ1= Number of elongation and I = Intensity). Table 3 

together with Figure 5, 6 and 7 showed the tensile strength of the 

composite.  

      The hardness of the composite measured in Vickers standard 

(HV). Table 4 and Figure 8 showed the result of the test. The 

more zeolite added to the LDPE the harder the composite, 

because the increasing interaction between zeolite and LDPE [2].  

      The weather test conducted in 16 weeks. The composites 

(55% zeolite and LPDE) were exposed to the open air and 

compare to control which was 0% zeolite and LPDE. The result 

was shown in Figure 9.  

      Compare with control, after 16 weeks the composite was not 

deteriorating (indicating by the colour changing). For this 

purpose, the composite could be used as raw material for plastic 

pipes and exterior blinds. 

 

IV. DISCUSSION  

      The degree of crystallinity of natural zeolite shown in Table 

1. This degree discribed the percentage of zeolite in the sample. 

This study showed that the degree of crystallinity (Xc) was 

53.14% which was lower than the crystallinity of polymer Low 

Density POLYETHLENE (LDPE) which was 60-65 % [8]. In the 

polymer material, the smaller the degree of crystallinity the 

greater the elasticity, this is due to the adding of the branch 

chains. The more branch chains occurred, the more elastic the 

material. However, the addition of lower crystallinity zeolite will 

not increase the elasticity of the composite.  

      Table 2 described the density of the zeolite. The higher 

percentage of zeolite caused the higher density of the composite. 
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Zeolite contained of Si (IV) and Al (III) which is bound with 

Oxygen to form an anionic chain with a number of negative 

charges proportioned to the amount of aluminum. The negative 

charge is neutralized by the positive ions which are located in the 

outside channel of the chain. The number of molecules could go 

inside the zeolite pore limited to the diameter of the pore and 

controlled by the number of positive ions. 

      Polyethylene having a long C-H chain. Accordingly, O
δ-

 on 

zeolites and H
δ
 
+
 on LDPE bound each other by the London force 

or dispersion force (force due to the uneven distribution of O
δ- 

and H
δ+

 electrons) [4]. The interaction between LDPE and zeolite 

is shown in Figure 4. 

      Indeed, the polymer will fill all the zeolite cavities with a 

strong bound and consequently produce a much stronger 

composite than the polymer itself. 

      Figure 5 showed that the strength at break increased in 

addition of zeolites as filler (1-55%). This condition caused by 

the great attractive forces between LDPE atoms and zeolite. 

Hence, the addition of zeolite more than 55%, will decrease the 

strength at break. As commonly happens, this is due to the 

attraction or interaction between atoms dominated by the zeolite. 

The same explanation will go for the tensile strength. The 

addition of zeolite less than 55% will increase the tensile 

strength, but the strength will decrease in more addition of 

zeolite (Figure 6). 

      The breaking elongation was shown in Figure 7. The rigidity 

of the composite will increase parallel to the addition of zeolite. 

This is due to increasing interaction between bounded atoms 

(LDPE with zeolite). Yet, the addition of zeolite over 55% 

caused the attraction between the bounded atoms dominated by 

zeolite resulting the composite more rigid [2].  

      The composite (Sentani natural zeolite and LDPE) has a 

tensile strength more than 21.223 MPa which was higher than 

LDPE alone (3.3 MPa). In addition its hardness and breaking 

elongation was 40.7 HV and 1.29 MPa respectively. The 

standard for hardness and breaking elongation are 29.5 – 40.6 

HV and 3.0 – 3.3 MPa [2, 16]. Therefore this composite was 

convenient to use as a raw material for plastic insustry. 

      In the hardness test the composition of 55% zeolite has 40.7 

HV. The more zeolite added to the LDPE the harder the 

composite, because the increasing interaction between zeolite 

and LDPE [2]. Therefore, the composite is considered could be 

used as a raw material for insulator plastic and film industry. 

      The 16 weeks weather test showed that the composite 

resistant to open air. Compare with control, after 16 weeks the 

composite was not deteriorating (indicating by the colour 

changing). It was considered that the interaction between zeolite 

and LPDE was not only happened in its C-H chain but also in 

other atoms. For this purpose, the composite could be used as 

raw material for plastic pipes and exterior blinds.  

 

V. CONCLUSIONS  

      Natural zeolite mineral in districts Sentani, Papua consists of 

mordenite (CaNa2K2) Al2Si10O24 with the degree of crystallinity 

of 53.14%. 

      An optimum composite material made of 55% Sentani 

natural zeolite and polyethylene (LDPE as Matrix) produce an 

optimum composite composition. 

      The composite analysis showed: the strength at break ≥ 

16.887 MPa, tensile strength ≥ 26.369 MPa and breaking 

elongation ≤ 1.331 MPa. The composite has 16 weeks weather 

resistant. 

      We propose this composite for used as material in making 

pipe and exterior blinds. 
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Figures 

Figure 1  - Sentani Natural Zeolite, Papua 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 1, January 2015      89 

ISSN 2250-3153  

www.ijsrp.org 

 

Figure 2  - Specimen according to ASTMD-638 
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   w  =   width 

   t    =  thick 

Figure 3  - XR Diffractogram of Sentani Natural Zeolite 

 

Figure 4  - Interaction between Natular Zeolite and LDPE 
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Figure 5  - Composite composition in relation with strength at break 

 

Figure 6 - Composite composition in relation with tensile strength 
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Figure 7 – Composite composition in relation with breaking elongation 

 

Figure 8 – Composite composition in relation with hardness (Vickers) 

 

Figure 9 – Sixteen weeks weather test 
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Tables 

Table 1  The degree of crystallinity (X Ray Diffractogram) 

 

Curve Mass (g) 

Total Curve 

Crystallinity Curve 

0,175 

0,093 

   (Leslie, 2006) 
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Table 2  The density of zeolite - LPDE (%weight) composite 

 

% Zeolite in 

composition  

Zeolite 

(g) 

LDPE (g) Zeolite density 

r (Mgm-3) 

LDPE density 

r (Mgm-3) 

Composite density 

r (Mgm-3) 

1 0,5 49,5 2,49 0,91 0,91 

5 2,5 47,5 2,49 0,91 0,93 

10 5 45 2,49 0,91 0,95 

15 7,5 42,5 2,49 0,91 1,01 

20 10 40 2,49 0,91 1,03 

25 12,5 37,5 2,49 0,91 1,07 

30 15 35 2,49 0,91 1,13 

35 17,5 32,5 2,49 0,91 1,17 

40 20 30 2,49 0,91 1,21 

45 22,5 27,5 2,49 0,91 1,25 

50 25 25 2,49 0,91 1,33 

55 27,5 22,5 2,49 0,91 1,41 

60 30 20 2,49 0,91 1,46 

65 32,5 17,5 2,49 0,91 1,58 
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Table 3  Strength analysis 

 

Composite 

composition  

(% weight) 

Specimen wide (m
2
) 

Strength at break 

(MPa) 

Tensile strength 

(MPa) 

Breaking elongation 

(MPa) 

0% 0,596 16,756 28,119 9,370 

1% 0,789 16,877 21,223 1,331 

5% 0,790 16,908 21,394 1,318 

10% 0,785 17,008 21,584 1,312 

15% 0,793 17,534 22,167 1,311 

20% 0,788 17,883 22,781 1,308 

25% 0,786 17,997 22,960 1,305 

30% 0,787 18,225 23,158 1,303 

35% 0,791 19,111 24,189 1,302 

40% 0,801 19,902 24,963 1,301 

45% 0,802 20,013 24,983 1,298 

50% 0,792 20,019 25,341 1,297 

55% 0,801 21,123 26,367 1,295 

60% 0,802 18,202 22,695 1,178 

65% 0,790 17,985 22,471 0,964 
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Table 4  Vickers Hardness of the composite 

 

Composites 

composition (%) 

Vickers hardness (Hv) 

1 29,5 

5 30,4 

10 32,5 

15 33,3 

20 34,5 

25 35,2 

30 36,3 

35 36,8 

40 37,1 

45 38,6 

50 39,6 

55 40,7 

60 40,8 

65 41,1 
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ABSTRACT  

This paper analyses the implication of exchange rate depreciation and nominal interest rates on inflation in Ghana. It makes use of an 

autoregressive distributed lag model and an unrestricted error correction model. The results from the study show that in the short run a 

percentage point increase in the level of depreciation of the Ghana cedi leads to an increase in the rate of inflation by 0.20%. A 

percentage point increase in the level of nominal interest rates however results in a decrease in inflation by 0.98%. Inflation increases 

by 1.67% for every percentage point increase in the nominal interest rate in the long run. The study could not prove a significant long 

run relationship between exchange rate depreciation and inflation. 

 

Key words: inflation, exchange rate depreciation, nominal interest rates, autoregressive distributed lag model, error correction model. 

 

 

1. INTRODUCTION 

hana formally adopted inflation targeting in 2007 making it one of the first group of emerging market economies and as at 

the time one of the first low income countries to do so.  A 5 percent inflation rate was set as the medium target by the Bank 

of Ghana. This objective was however affected by negative shocks which made it difficult to achieve the target. Problems of this 

nature are common in the inflation reduction phase of inflation targeting countries and do not necessarily imply policy failure. It 

however means that there is the need for flexibility in the implementation of inflation targeting. Challenges in the implementation of 

inflation targeting policies are expected in the economy since it is vulnerable to shocks and has a history of high and variable inflation. 

Inflation rates dropped significantly to as low as 10.7% in 2010, 8.7% in 2011 and 9.2% in 2012. It has however returned to double 

digits, 13.5% as at the end of 2013. 

In several instances, monetary policy authorities have reacted vigorously to short-run deviations from targets, in an attempt to 

maintain credibility. This had a destabilizing impact on the economy. Attempting to hit inflation targets for every year is not desirable 

and might not be feasible. The challenge should rather be to maintain the credibility of the ultimate target, in the face of variations in 

the path of inflation. This can be done by not just focusing on annual inflation targets but also being mindful of short-run trade-offs 

against output and employment. Ekholm K. (2010). 

The study thus seeks to estimate the relationship between inflation, exchange rate deprecation and the level of nominal interest rates in 

Ghana. Inflation is one macroeconomic variable that remains elusive to the policy makers in the country. Though the much desired 

single digit level was attained in 2010, 2011 and 2012, it could not be sustained and has as expected returned to double digits and 

currently stands at about 13.5% at the end of the 2013 fiscal year.  This trend is predicted to prevail for a while as policy makers 

struggle to discover the mix of policies that will control both inflation and its causal factors.  

Literature on the relationship between inflation and the level of exchange rate is sub divided into two groups. The first group considers 

the responsiveness of the prices of tradable goods to changes in the exchange rate. In other words, it considers the validity of the 

Purchasing Power Parity. Dunn (1970) and Magee (1973, 1974) supported this assertion in their study. More recent contributions have 

attempted to use modern techniques and different aspects to establish PPP conditions, particularly since the work by Granger (1981), 

and Engle and Granger (1987) on co-integration relationships. MacDonald (1995) in his study, supported the idea of a long run 

Purchasing Power Parity. The PPP theory was however not supported by Krugman (1978) and Frenkel (1981). Studies based on the 

macroeconomics of the Ghanaian economy have employed co-integration based models e.g. Bawumia and Abradu-Otoo, (2003). 

Bawumia et al (2003) examined the relationship between monetary growth, exchange rate and inflation in Ghana from 1983 to 1999. 

An error correction model (ECM) was applied in their analysis and their study showed the existence of a long run equilibrium 

relationship between inflation, money supply, the exchange rate, and real income.  

This study adopts a similar approach however due to the fact that the variables are integrated of different orders, an autoregressive 

distributed lag model (ARDL) is applied for the analysis. 
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2. MATERIALS AND METHODS 

Time series data from 1991to 2013 was used and the data was obtained from the World Bank country indicators. The main variables 

for the study include: inflation ( tINFL ), exchange rate depreciation ( tEXR ) and the nominal interest rates ( tINTR ). The average 

yearly inflation is used as a proxy for inflation in the study. Exchange rate depreciation was measured as the changes in the value of 

the Ghana cedi per the United States dollar. Nominal interest rate was measured as the central bank’s monetary policy rate. In other 

words, the rate at which the central bank lends to commercial banks. The autoregressive distributed lag model approach is chosen due 

to the fact that the variables had a mixture of I(0) and I(1) properties. This method also makes it possible to assign different variables 

with different lag-lengths as they enter the model. The generation of the models and all diagnostic tests were done in GRETL 

software. The least squares regression method was used to estimate the model due to the fact that it minimizes the sum of squares of 

the prediction errors. The variables were first tested for non-stationarity properties using the Augmented Dickey Fuller method. First 

order differences were applied when necessary to remove non-stationarity properties. The basic autoregressive distributed lag model is 

given in Eq. 1. 

 

Equation 1 
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Where εt is a random disturbance term which is serially independent. The ARDL model for the variables will be estimated as in Eq. 2. 

 

Equation 2 

ttttktkjtjtit INTREXRINFLINTREXRINFLINFL    12111010  

Where 0  is an intercept, i , j , k  are short run coefficients , 0 , 1  and 2 are long run coefficients and  represents first 

order difference. Eq. 2 can further be expressed as in Eq. 3: 
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estimating the model in Eq. 3, an F test on the null hypothesis 0: 2100  H   is performed to determine if the 

variables
1tINFL

, 1tEXR
 and 1tINTR

which have long run coefficients are statistically significant. If the independent variables 

are statistically significant and co-integrated then an unrestricted error correction model (ECM) is used to estimate the given long run 

relationships among them. This is given in Eq. 4. 

 

Equation 4 

ttttttt zINTREXRINFLINFLINFL    1111121110            

1tz  is the error-correction term and it is the OLS (Ordinary Least Squares) residual from estimating the model with the level 

variables. The short-run effects can therefore to be extracted from the unrestricted ECM as in Eq. 4. 

Eq. 3 shows that, in the long-run equilibrium
0,0  ttt INTREXRINFL

. Therefore exchange rate depreciation and 

nominal interest rate elasticity of inflation are given by 









1

0




 and 










2

0




respectively. These represent the impact of both 

exchange rate depreciation and nominal interest rate on inflation in the long run. 

2.1 General trend in inflation 

Generally, inflation in Ghana has been declining since its historic high levels in the last two decades. It reached as high as 122% in 

1983 and 59% in 1995. Currently the rate stands at about 13.5%.  Single digit levels were recorded in the years 2010, 2011 and 2012. 

The rate has however returned to double digits and also assuming an upward trend since 2013. Fig. 1 illustrates the general trend in 

inflation in Ghana. 
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Figure 1. Trend in inflation 

 

Source: Bank of Ghana 

 

2.2 Inflation, exchange rate depreciation and interest rates 

The level of interest rates in an economy plays a significant role in influencing the level of inflation. Rising nominal interest rates lead 

to rising inflation rates and vice versa all things being equal. The relationship is however opposite in the case of real interest rates. 

Rising real interest rates lead to declining inflation rates ceteris paribus. The relationship is explained in the simple Fisher equation 

where, 

 

      

R=Nominal interest rates, r = real interest rates and  = expected inflation 

The nominal exchange rate is basically an asset price that affects the real exchange rate in the short run. Exchange rates that are 

determined freely by the market are volatile and that is not different in the case of Ghana. The major trading partners of Ghana such as 

UK, USA and other European countries have monetary policies that differ from Ghana hence the inflation differential is very high. 

Thus, fluctuations in real exchange rate in the short run are caused by both the inflation differential and the nominal exchange rate. 

Depreciation of the real exchange rate has a huge impact on the rate of inflation. Declining rate of depreciation is accompanied by 

declining rate of inflation and vice versa ceteris paribus. An increase in the rate of depreciation means higher cost of imports 

(imported inflation) which is generally transmitted into domestic prices. Fig. 2 shows the relationship among the three modeled 

variables: inflation, exchange rate depreciation and interest rates.  
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Figure 2. Inflation, interest rates and exchange rate depreciation 

Source: Bank of Ghana 

 

3. RESULTS 

2.1 Unit root test for level variables 

Since the study employed time series data which are often non stationary and lead to spurious regression estimates, (see e.g Granger 

and Newbold (1974)), the Augmented Dickey Fuller (ADF) method was employed to test the data for unit roots. Based on the test  

results an appropriate econometric technique is used in estimating the model. The results (see Appendices, Tab. A.1) show that, 

inflation and nominal interest rates were non-stationary at level but stationary after first difference i.e. I(1). Exchange rate depreciation 

was however stationary at level i.e. I(0), (see Appendices, Tab. A.1). Giving the fact that the variables were integrated of different 

orders, the study employed the autoregressive distributed lag model which was appropriate in this case. An error correction model was 

then used to estimate the short run relationship between the variables when it was established that the variables were co-integrated.  

 

2.2 Constructing the autoregressive distributed lag model (ARDL) 

Since the unit root test shows different orders of integration for all three variables. It became necessary to employ the ARDL model. 

The study first estimated an Ordinary Least Squares (OLS) model using the level variables. The residual term from this model was 

saved and used in the estimation of the long run relationship among the variables in the error correction model. Tab. 1 shows the level 

model results. Inflation ( tINFL ) was the dependent variable while exchange rate depreciation ( tEXR ) and the nominal interest rates  

( tINTR ) served as the independent variables. 

 

Table 1. OLS Level model: dependent variable - tINFL  

 Coefficient Std. Error t-ratio P-value 

Constant  0.12 3.15 0.06 0.97 

tEXR  −0.03 0.04 -0.79 0.74 

tINTR  0.80 0.19 4.20 0.00*** 

R
2
=0.55 n= 23 F(2,20)= 9.92, P(F) =0.00010 

The asteriks * indicate the significance at 10% level, ** at 5% level and *** at 1% level. 

 

The study then proceeds to estimate the ARDL model. Tab. 2 shows the results of the estimated model. The first order differenced 

inflation was regressed on the first order differenced independent variables including a maximum of two lags. Two lags of the first 

order differenced dependent variable are included in the system. The lagged level exchange rate depreciation is not statistically 

significant hence it was removed from the model. The results in Tab. 2 represent the restricted model without all insignificant 

variables. The study then proceeded to test for the stability of parameters in this ARDL model using the CUSUM test (see 
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Appendices, Tab. A.2). The results show that the model parameters were stable and the model fulfills all diagnostic test requirements 

(see Appendices, Tab. A.2). 

 

Table 2. ARDL. Dependent variable - tINFL  

Variable Coefficient Std. Error t-ratio P-value  

Constant 6.49 1.96 3.32 0.00 *** 

1tINFL  −1.35 0.39 -3.46 0.00 *** 

1tINTR  0.81 0.35 2.34 0.04 ** 

1 tEXR  0.16 0.05 3.30 0.00 *** 

1 tINTR  −0.83 0.26 -3.15 0.00 *** 

1 tINFL  
0.83 0.32 2.63 0.02 ** 

2 tINFL  
0.67 0.26 2.58 0.02 ** 

R
2
=0.61, F(6,13)=33.30 and P-value(F) =3.67e-07, n=20 

The subscript t-q where q=1,2,3 shows the various lagged terms of the variables and the symbol, Δ before the variables denotes first 

order difference. The asteriks * indicate the significance at 10% level, ** at 5% level and *** at 1% level. 

 

The estimated ARDL equation is given in Eq. 5. 

 

Equation 5 

tttttttt INTRINFLINTREXRINFLINFLINFL   111121 81.035.183.016.067.083.049.6 To 

establish whether the model variables had a long run relationship or not, the study tested for the statistical significance of the 

coefficients of 1tINFL  and 1tINTR . Using the Wald test, the results (see Appendices, Tab. A.2) show that inflation and interest 

rate had a long run relationship.  

 

3.3. Constructing the error correction model (ECM) 

The long run relationships can therefore be estimated using an unrestricted error correction model if the variables are co-integrated 

using the ADF test on the lagged residual term from the level model, tz . If the coefficient of 1tz  is negative and significant in the 

ECM then it validates the long run relationship. 

In both cases of testing the unit roots in tz  (see Appendices, Tab. A.3), the p-values were less than 5% indicating that the variables 

were co-integrated. An unrestricted error correction model could therefore be used to estimate their short run relationships. It is given 

by the expression:  

ttttttt zINTREXRINFLINFLINFL    1111121110  

Where  is the speed of adjustment parameter and tz  is the residual term from the estimated level model. 

The Error Correction model results are displayed in Tab. 3. The first order differenced inflation is regressed on the lagged terms of the 

first order differenced inflation, nominal interest rates and exchange rate depreciation. The model also includes the lagged term of the 

residual term tz from the level model. Tab. 3 shows the results of the restricted ECM without all insignificant variables. 

 

 

 

 

 

 

 

 

 

 

 

Table 3. ECM model: dependent variable- tINFL  

 Coefficient Std. Error t-ratio P-value  
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Constant −0.11 1.89 -0.06 0.95  

1 tEXR  0.20 0.04 4.56 0.00 *** 

1 tINTR  −0.98 0.26 -3.73 0.00 *** 

1 tINFL  
0.87 0.36 2.40 0.03 ** 

2 tINFL  
0.67 0.28 2.43 0.03 ** 

1tz  −1.33 0.51 -2.61 0.02 ** 

R
2
 = 0.57, F(5, 14) = 10.53 and P(F) = 0.0002, n=20. The asterisk * indicate the significance at 10% level, ** at 5% level and *** at 

1% level. 

 

 

3.3.1. Statistical significance of the short-run coefficients 

After estimating the error correction model, it is necessary to test whether exchange rate depreciation and nominal interest rates affect 

inflation in the short run. This was done by restricting the coefficients of the short run variables, 1 tEXR  and 1 tINTR  to zero. 

The p-value obtained (see Appendices, Tab. A.4) from the test was less than the 5% significance level used indicating that the short 

run coefficients were statistically significant. 

The coefficient of 1tz  was significant and negative thus validating the long run relationship between inflation and the nominal 

interest rate. The negative sign of the 1tz  indicates that previous year’s deviation from equilibrium is restored by 133% in the current 

year. This indicates an overshooting adjustment. Model parameters of the ECM were also stable (see Appendices, Tab. A.4). The long 

run relationship between the nominal interest rates and inflation is then calculated using the coefficients from the ARDL model. The 

results are displayed in Tab. 4. 

 

 

Table 4. Long run impacts 

Variable Long run coefficient Symbols Formula Long run impact (elasticity) 

INTR 0.81  
  

1.67 

INFL −1.35    

,  are the estimated coefficients from ARDL. 

 

3.3.2. Interpretation 

In the short run, a percentage point increase in the rate of depreciation of the Ghana cedi leads to an increase in inflation by 0.20% 

ceteris paribus. Inflation rate however decreases by 0.98% for every percentage point increase in the level of nominal interest rates. In 

the long run, exchange rate depreciation has no impact on inflation. The nominal interest rate elasticity in the long run is 1.67% 

(nominal interest rate elasticity). Implying that a percentage point increase in the nominal interest rate will lead to inflation of about 

1.67% in the long run.  

 

4. DISCUSSION 

Exchange rate and nominal interest rate play vital roles in determining the level of inflation in Ghana. The results from the study show 

that inflation is affected by both factors in the short run and in the long run. The short run relationships were estimated using an 

unrestricted error correction model. The results show that a depreciation in the Ghana cedi by a percentage point leads to an increase 

in the rate of inflation by 0.20%. It however decreases by 0.98% for every percentage point increase in the nominal interest rate. The 

results from this study confirm the study by Bawumia et al (2003) which also proved a long run relationship between inflation and 

interest rate using co-integration and error correction analysis. Their study also concluded that the level of exchange rate depreciation 

affects inflation positively. The impact is however transmitted with a one-month delay. 

This study however found a positive relationship between nominal interest rates and inflation in the long run which explains the 

overwhelming negative effect on the economy of raising interest rates for longer periods. 

As mentioned earlier, stable single digit inflation has not been possible due to the fact that the economy is vulnerable to shocks. With 

exchange rate volatility and an inflation targeting mechanism, the Bank of Ghana is tempted to focus its efforts unduly on the 

exchange rate fluctuations. This case implies that the Bank of Ghana will be reacting to almost every or several of the fluctuations in 

the exchange rate. Monetary policy will therefore also be volatile. This is obviously undesirable as it means that the central bank itself 

becomes a source of unnecessary disruptions in the economy. Volatile exchange rate such as seen in Ghana for the past few years will 

be problematic if the Bank of Ghana allows the exchange rate to take a very prominent position in its analysis. Higher interest rates 
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need to only be temporary. Once the exchange rate is stabilized, interest rate should be allowed to decline given the cost of persistently 

high interest rates. 

Temporary tight policies may signal the determination of the monetary authority to pursue exchange rate stability and low inflation. 

Even when the tight policies are withdrawn, the exchange rate would stabilize at a higher level. 

Drazen and Masson (1994). When there are important structural issues aside the reputation of the monetary authorities, raising interest 

rates may not necessarily solve exchange rate crises. Even if interest rates as a monetary policy tool can stabilize exchange rates, the 

costs of raising interest rates may be too high. 

5. SUMMARY 

The study employed an autoregressive distributed lag model and an unrestricted error correction model to estimate the long run and 

short run relationships among inflation, exchange rate depreciation and the nominal interest rates. The error correction model was 

applied due to the fact that the variables were co-integrated. The long run relationships were estimated using the coefficients from the 

autoregressive distributed lag model. The ARDL model was also applied because variables were found to be integrated of different 

orders. 

The results from the study show significant effects of interest rate and exchange rate on inflation in both the short run and the long 

run. However in carrying out monetary policy which aims at price stability, there is the need to reconcile the traditional interest rate-

exchange rate trade-off, Goldfajn and Gupta (1998). This should be done being mindful of the inflation-output trade-off and the 

inflation-unemployment trade-off. The cost incurred in raising interest rates to stabilize the currency could be overwhelming if the 

banking sector is fragile such as the case in Ghana. This policy is only appropriate if the corporate sector is heavily exposed to foreign 

debt. 

The Bank of Ghana needs to outline a credible view of the transmission mechanism, from policy instruments to objectives. This can 

be done using a model which will inform the decision making process so as to provide clear and consistent explanations for policy 

actions. Inflation expectation should be incorporated in this model of disinflation. The Bank of Ghana builds its credibility as it makes 

progress in the bid to achieve low inflation. 

It is however worth admitting that modeling inflation in the Ghanaian economy will be challenging given the fact that, the economy is 

highly vulnerable to shocks and inflation expectations are unstable. 

 

Appendices 

Table A.1 

Variable  Test 

Statistic 

1% critical 5% 

critical 

10% 

critical 

MacKinnon approx. p-

value for Z(t) 

Decision 

tINFL  Z(t) -2.45 -3.75 -3 -2.63 0.13 
Unit roots 

tINFL  Z(t) -5.70 -3.75 -3 -2.63 0.00 
No unit roots 

tINTR  Z(t) -1.21 -3.75 -3 -2.63 0.67 
Unit roots 

tINTR  Z(t) -4.51 -3.75 -3 -2.63 0.01 
No unit roots 

tEXR  Z(t) -3.48 -3.75 -3 -2.63 0.01 
No unit roots 

The absolute value of the Z(t) is compared with the absolute critical values at 5% level of significance. Z(t) > 5% critical value 

indicates a rejection of the null hypothesis of unit roots. 

Table A.2. 

Diagnostic test Test   P values (5%) 

Linearity test Lagrange multiplier test 0.15 

Model specification RESET test 0.66 

Heteroskedasticity White test 0.19 

Normality of residuals Chi-square 0.07 

Autocorrelation Breusch-Godfrey test 0.76 

Parameter stability test (CUSUM test) Harvey-Collier 0.39 

Test for long run relationship ( 1tINFL  and 1tINTR .) Wald test 0.00 

 

Table A.3 

 With constant  With constant and trend 

Test statistic: tau_c(1) -3.72 -3.59 

Asymptotic p-value 0.00 0.03 
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Sample size (n) 21 21 

P-values less than 5% indicate a rejection of the null hypothesis of non-stationarity. 

 

Table A.4 

Diagnostic test Test statistic  P-values (5%) 

Linearity test Lagrange multiplier test 0.10 

Model specification  RESET test 0.60 

Heteroskedasticity White test 0.24 

Normality of residuals Chi-square 0.11 

Autocorrelation Breusch-Godfrey test 0.92 

Parameter stability test (CUSUM test) Harvey-Collier 0.46 

Test for short run relationships ( 1 tEXR  and 1 tINTR ) Wald test  
0.00 
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     Abstract- Throughout the last century, riverine ecosystems have suffered from intense human intervention resulting in habitat loss 

and degradation and as a consequence, many fish species have become highly endangered, particularly in rivers where heavy demand 

is placed on fresh waters.  River Achenkovil originating from the mighty Western Ghat mountain ranges reflecting the rich cultural 

heritage of Central Travancore is under the crushing pressure of environmental degradation caused by unprecedented human 

exploitation. A study has been conducted from February 2004 to January 2005 to document the fish diversity in the river system. A 

total of 52 species belonging to 5 orders and 18 families were collected. Cyprinidae was the most dominant family (68.50%) followed 

by Cichlidae (7.56%) and Ambassidae (6.73%).  Results suggested that environmentalists and governmental agencies should pay 

responsiveness to protect the existing faunal wealth. 

 

    Index Terms- Achenkovil River, Conservation, Environmental degradation, Fish diversity  

 

I. INTRODUCTION 

    Running waters support unique patterns of distribution of biological diversity among, taxonomic groups and among regions. 

Over all, the information is woefully incomplete. The lack of information on the ichthyofauna is a big handicap for popularizing little 

known fish diversity in a particular ecosystem( Manab and Patra, 2013). The state of Kerala ( 8
0
17’30’’and 12

0
47’40’’N. latitudes and 

74
0
24’47’’ E. longitude) located on the South -West coast of India is rich in water resources. The aquatic environment of the state is 

embraced not only with a total of 44 rivers along with a vast coast line of 575 Km and adjoining connected expanses of back waters 

but also an extensive and extremely potential water wealth such as freshwater lakes, rivers, streams, ponds and reservoirs. The 

freshwater fish diversity of Kerala is facing serious threats as reported by many works (Menon, 1993; Zacharias et al., 1996; Kurup et 

al., 2003). Biodiversity threats in the form of diverse types of human interventions are the main reason for the alarming decline of fish 

population in most of the rivers. Unsustainable exploitation by using fish poisoning, dynamiting and other prohibited fishing methods 

are very rampant together with destruction of natural spawning and breeding grounds of the fishes through sand mining were the 

major causes of population decline and endangerment. The River Achenkovil is the ninth largest river in terms of catchment area, and 

sixth in terms of length among the forty one west flowing rivers of Kerala.  The Achenkovil basin lies between latitudes 9
0 

01' 0" to 9
0
 

18' 30" North latitudes and longitudes 76
0
 23' to 77

0
 16' East longitudes and is spread over the districts of Kollam, Pathanamthitta and 

Alappuzha of Kerala state. Studies of spatial and temporal patterns of distribution and diversity of freshwater fishes are useful to 

analyze the factors influencing the fish community structure (Hugueny and Paugy, 1995; Belliard et al., 1997). Increased 

documentation of data on fish diversity has brought attention to the need of conservation measures for this group of vertebrates. The 

objective of the present study was to document the various fish species in Achenkovil River system in order to develop a fresh water 

diversity information system (Islam et al., 2013).   

 

 

II. MATERIALS AND METHODS 

   Fish Sampling and Identification: Fish species in Achenkovil River were collected regularly over a period of one year (Feb. 2004 

to Jan. 2005) on four sampling sites (Plate 1). The sites were chosen such that one on the higher elevation zone and three on the mid 

and lower elevation zones. Corresponding to this choice, there was also a difference in altitude along these sites- Station I was located 

at an altitude of 250m above mean sea level (MSL), while the remaining stations were located at < 250 m above MSL. Thus a regional 

comparison along the river was made across the upstream and downstream stations.     

Fish were sampled by using cast net and gill net. Whole samples from at least 2 cast net operations and one gill net operation 

were taken and counted separately, recorded and after carefully removing ample samples from the collection, excess live fishes of the 

same type were released back.  The mesh size of cast net was less than 1 cm and that of monofilament gill net was 50 mm.  In order to 

avoid the possible variation in sampling, netting operations were done invariably with same duration in all stations within the same 
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day. Catches from the two types of gear were combined and preserved in (4% formaldehyde solution) plastic bottles.  Identifications 

done were based on keys for fishes of the Indian subcontinent (Talwar and Jhingran, 1991; Jayaram, 1999; Kapoor et al., 2002). The 

number of species and number of individuals in each species from each station were recorded and expressed as mean number obtained 

per netting. The occurrence and the relative abundance of various fish species at different stations of the river were assessed from 

monthly collections.  

 

III. RESULT AND DISCUSSION 

 

   The fish population in Achenkovil River system was composed of 18 families comprising Clupeidae, Cyprinidae, Balitoridae, 

Cobitidae, Bagridae, Siluridae, Sisoridae, Hemiramphidae, Belonidae, Gobiidae, Ambassidae, Gerreidae, 

Nandidae,Cichlidae,Aplocheilidae, Anabantidae, Channidae and Mastacembelidae (Table 1 and Fig.1).  Cyprinidae was the most 

dominant family which comprised 68.50% of the total fish fauna followed by Cichlidae (7.56%) and Ambassidae (6.73%). Other 

dominant groups were Bagridae (4.70%), Balitoridae (1.95%), Nandidae (1.81%) and Belonidae (1.56%). Monthly distributional 

pattern of the percentage composition of fish species at the four stations in the river system are given in Tables 2-5.   In general, the 

fish species density was higher at Stations III and IV of the river system compared to other stations.  The annual mean value showed 

that the maximum density of fish fauna was observed at Station III (37.73%) and minimum at Station I (14.52%). The percentage 

composition of the fish species varied from 45.98 in September to 2.55 in April at Station I and at Station II, it varied from 63.88 in 

October to 0.94 in July.  At Stations III and IV, it varied from 46.40 in August to 0.68 in April and 47.71 in September to 1.25 in June 

respectively. The present study provide ample data regarding the hitherto little known aspect of fish diversity in the river system 

which is essential to maintain ecological/ nutritional and socioeconomic equilibrium in the river basin ( Lakra, 2010).   

 

IV. CONCLUSION 

 

 The present study concluded that River Achenkovil was one of the richest rivers in Kerala in terms of fish diversity. However 

indiscriminate extraction of river sand as well as flood plain clay for constructional and building activities is rampant along the river 

basin. Habitat destruction was a major threat to the fishes in the river system. Alteration of physical habitat is the most significant 

threat to biodiversity and ecosystem function in the majority of human impacted river systems (Allan & Castillo, 2007; Zeni & 

Casatti, 2014). The removal of bank side and  instream branches/ vegetation was widespread   along the river basin and this would 

resulted an in stream habitat alternation, increased illumination, elevated water temperature and the loss of habitat for many terrestrial 

organisms (eg. insects) which were important allochthonous food items for fishes (Ferreira et al., 2012). Livestock grazing was 

another major threat. Excessive stream side grazing and trampling activities by live stock will reduce or eliminate stream bank 

vegetation. Stream banks became destabilized causing slumping of soils into the stream bed and increased silt loading into the system 

and stream channels became wider and shallower. In order to protect the existing faunal wealth management measures aimed at 

conserving fresh water fishes should be a part of fisheries policies of the Government and to save some of the critically endangered 

species from wiping out the region brood stock maintenance centre  and hatcheries should be established ( Mahapatra, 2003).  
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Plate 1 

Study sites selected in the Achenkovil River 

 
 

Station I: Thura:- Located amidst in Western Ghat reserve forest - 

a pristine area with no to little human disturbance 

 

 

 
 

Station II: Konni:- Located in midland region, facing wide range of human 

disturbances such as sand mining, sewage disposal etc. 
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Station III: Pandalam:- Located in midland region, facing serious threats of 

sand mining 

 

 

 
Station IV: Payipad :- Widest and deepest part of the river, flooding and 

salt water intrusion constitute the important components influencing the 

ecology of the region 
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Table 1: Taxonomy, habitat, status and distribution of fish fauna from the Achenkovil River  

Order/ family Sl. 

No. 

Species Habitat Status per 

IUCN 

Stations 

I II III IV 

Order : Clupeiformes  

1 
 

Dayella malabarica ( Day)  

 

F 

 

CR 

 

- 

 

+ 

 

+ 

 

+ Family : Clupeidae 

Order : Cypriniformes  

2 
 

Amblypharyngodon melettinus ( Valenciennes) 

 

F 

 

LRlc 

 

+ 

 

+ 

 

+ 

 

+ Family : Cyprinidae 

 3 Amblypharyngodon microlepis ( Bleeker) F LRnt + + + + 

 4 Barilius bakeri ( Day)  F LRnt + + + + 

 5 Barilius gatensis ( Valenciennes) F LRlc + + + + 

 6 Catla catla ( Hamilton- Buchanan) F VU - + + - 

 7 Cyprinus carpio ( Linnaeus )  F LRlc - + + - 

 8 Danio malabaricus ( Jerdon)  F LRlc + + + + 

 9 Garra mullya ( Sykes) F LRlc + + + + 

 10 Gonoproktopterus dubius ( Day) F EN - + + - 

 11 Labeo dussumieri ( Valenciennes)  F EN - + + - 

 12 Labeo rohita (Hamilton-Buchanan) F LRlc - - + + 

 13 Osteobrama bakeri ( Day)  F EN - - + - 

 14 Parluciosoma daniconius ( Hamilton - Buchanan) F LRlc + + + + 

 15 Puntius amphibius  ( Valenciennes) F LRlc + + + + 

 16 Puntius chola ( Hamilton - Buchanan) F VU - - + + 

 17 Puntius denisonii (Day) F EN + - + + 

 18 Puntius fasciatus (Day) F LRlc + + + + 

 19 Puntius filamentosus ( Valenciennes) F LRlc + + + + 

 20 Puntius jerdoni (Day) F VU - + - - 

 21 Puntius sarana subnasutus ( Valenciennes) F VU - + - + 

 22 Salmostoma boopis (Day) F LRlc + + + + 

Family :Balitoridae 23 Balitora brucei  (Gray)  F DD + + - - 

 24 Nemacheilus guentheri (Day) F VU + + + - 

 25 Nemacheilus triangularis (Day) F LRnt + - - + 

Family :Cobitidae 26 Lepidocephalus thermalis ( Valenciennes) F LRIc + - - - 

Order: Siluriformes  

27 
 

Horabagrus brachysoma (Gunther)  

 

FE 

 

EN 

 

- 

 

- 

 

- 

 

+ Family: Bagridae 

 28 Mystus gulio ( Hamilton – Buchanan) FE LRlc - + + - 

 29 Mystus keletius (Valenciennes)  F DD - - + + 

 30 Mystus malabaricus (Jerdon) F EN + + + + 

 31 Mystus menoda  (Hamilton - Buchanan) F DD - + - - 

 32 Mystus oculatus (Valenciennes) FE EN + - + + 

Family : Siluridae 33 Ompok bimaculatus ( Bloch)  F VU - - + + 

 34 Ompok malabarius (Valenciennes) F CR - - + + 
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Family : Sisoridae 35 Glyptothorax housei (Herre) F EN + - - - 

Order: 

Cyprinodontiformes 

 

36 
 

Hyporhamphus limbatus (Valenciennes) 

 

M 

 

DD 

 

- 

 

- 

 

+ 

 

+ 

Family : Hemiramphidae 

Family : Belonidae 37 Xenentodon cancila  (Hamilton - Buchanan) FEM LRnt - + + + 

Family : Aplocheilidae 38 Aplocheilus lineatus (Valenciennes) F LRlc + + - + 

Order : Perciformes         

Family : Ambassidae 39 Chanda nama (Hamilton - Buchanan) FE LRlc - + + + 

 40 Parambassis thomassi (Day)  M LRlc - + + + 

Family : Gerreidae 41 Gerres filamentosus (Cuvier) M LRlc - - - + 

Family : Nandidae 42 Nandus nandus  (Hamilton - Buchanan) F VU - - + + 

 43 Pristolepis marginata ( Jerdon ) F VU - + + - 

Family : Cichlidae 44 Etroplus maculatus (Bloch) FEM LRlc + + + + 

 45 Etroplus suratensis (Bloch) FEM LRIc - + + + 

 46 Oreochromis mossambicus (Peters)  FE Intr - - - + 

Family : Gobiidae 47 Awaous gutum  (Hamilton - Buchanan)  FEM VU - - - + 

Family : Anabantidae 48 Anabas testudineus  (Bloch) F LRnt + - - + 

Family : Channidae 49 Channa marulius  (Hamilton - Buchanan) F LRnt - - + + 

 50 Channa punctatus  (Bloch) F LRnt - - + - 

 51 Channa striatus  (Bloch) F LRlc - - + - 

Family : Mastacembelidae 52 Mastacembelus armatus  (Lecepede) FE LRlc - - - + 

                                       F- Fresh water,   M- Marine                LRlc- LowRisk least concern                             D-Data Deficient                     + presence - absence 

FE- Freshwater -Estuarine                                     EN- Endangered                                          CR- Critically endangered               

FEM- Fresh water- Estuarine-Marine                       VU- Vulnerable                                            LRnt-Low Risk near threatened 

    

                                                                         Functional group assignation according to Talwar and Jhingran (1991) 
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Figure. 1 : Overall percentage composition of various fish family 

in Achenkovil river system 
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Table 2 : Monthly variations in the percentage composition (mean no. /netting) of fish species at Station I  
No. Species Feb 

04 

Mar. Apr. May Jun. July Aust. Sept Oct. Nov. Dec. Jan. 

05 

1 Amblypharyngodon melettinus 2.62 - 2.55 - - 4.14 - - - - - - 

2 Amblypharyngodon microlepis 2.62 - - 4.13 -  - - - - - - 

3 Anabas testudineus - - - - 5.54  - 8.31 - - - 2.62 

4 Aplocheilus lineatus 2.62 4.15 2.55 - 22.32 - 16.67 - - 2.92 - 10.32 

5 Awaous gutum - - - - - - - - - - - - 

6 Balitora brucei 2.62 - 2.55 - - - - - - - - - 

7 Barilius bakeri 10.56 - 2.55 - - 16.69 - - - - 22.24 36.98 

8 Barilius gatensis 2.62 8.29 2.55 - 5.54 - 16.67 - 20.0 - 2.76 - 

9 Catla catla - - - - - - - - - - - - 

10 Chanda nama - - - - - - - - - - - - 

11 Channa marulius - -      - - - - - 

12 Channa punctatus - - - - - - - - - - - - 

13 Channa striatus - - - - - - - - - - - - 

14 Cyprinus carpio - - - - - - - - - - - - 

15 Danio malabaricus 2.62 4.15 7.74 - 22.32 - - 9.14 - 23.54 - 10.56 

16 Dayella malabarica - - - - - - - - - - - - 

17 Etroplus maculatus 2.62 16.71 5.11 4.54 - 12.55 - - - 2.92 5.52 2.62 

18 Etroplus suratensis - - - - - - - - - - - - 

19 Garra mullya 10.56 - 10.29 27.51 - 33.38 - - - 2.92 25.08 15.87 

20 Gerres filamentosus - - - - - - - - - - -  

21 Glyptothorax housei 2.62 - 5.11 - 5.54 - - 9.14 20.0 - 11.12 - 

22 Gonoproktopterus dubius - - - - - - - - - - - - 

23 Horabagrus brachysoma   - - - - - - - - - - - - 

24 Hyporhamphus limbatus - - - - - - - - - - - - 

25 Labeo dussumieri - - - - - - - - - - - - 

26 Labeo rohita - - - - - - - - - - - - 

27 Lepidocephalus thermalis 2.62 - 5.11 4.54 - 4.14 - - - - 2.76 - 

28 Mastacembelus armatus - - - - - - - - - - - - 

29 Mystus gulio - - - - - - - - - - - - 

30 Mystus keletius  - - - - - - - - - - - - 

31 Mystus malabaricus 7.94 4.15 2.55 - 5.54 - - - 20.0 2.92 - 7.94 

32 Mystus menoda - - - - - - - - - - - - 

33 Mystus oculatus 7.94 - 2.55 - - 4.14 - - - - - - 

34 Nandus nandus - - - - - - - - - - - - 

35 Nemacheilus guentheri 2.62 - 2.55 4.54 5.54 - - 9.14 - - - - 

36 Nemacheilus triangularis 13.17 - 2.55 - 5.54 - 16.67 - - - 2.76 2.62 

37 Ompok bimaculatus - - - - - - - - - - - - 

38 Ompok malabarius  - - - - - - - - - - - - 

39 Oreochromis mossambicus - - - - - - - - - - - - 

40 Osteobrama bakeri - - - - - - - - - - - - 

41 Parambassis thomassi - - - - - - - - - - - - 

42 Parluciosoma daniconius 2.62 4.15 2.55 - - 8.28 16.67 - - 20.62 2.76 2.62 

43 Pristolepis marginata - - - - - - - - - - - - 

44 Puntius amphibius 2.62 12.56 5.11 4.54 11.07 - 16.67 - - 11.77 2.76 2.62 

45 Puntius chola - - - - - - - - - - - - 

46 Puntius denisonii 2.62 8.29 2.55 4.54 - - - 9.14 - 2.92 - - 

47 Puntius fasciatus 7.94 29.27 28.33 22.83 11.07 12.55 16.67 45.98 20.0 5.84 - - 

48 Puntius filamentosus 5.24 4.15 2.55 22.83 - - - 9.14 20.0 26.55 11.12 2.62 

49 Puntius jerdoni - - - - - - - - - - - - 

50 Puntius sarana subnasutus - - - - - - - - - - - - 

51 Salmostoma boopis 2.62 4.15 2.55 - - 4.14 - - - - 11.12 2.62 

52 Xenentodon cancila - - - - - - - - - - - - 
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Table 3 : Monthly variations in the percentage composition (mean no. /netting) of fish species at Station II  
SL. 

No. 
Species Feb. 

04 

Mar. Apr. May Jun. July Aust

. 

Sept Oct. Nov. Dec. Jan. 

05 

1 Amblypharyngodon melettinus 12.54 11.17 10.96 4.75 18.13 - 58.94 - 63.88 - 2.43 - 

2 Amblypharyngodon microlepis 5.01 1.84 24.71 14.39 - 36.85 - 29.48 - - 14.71 6.85 

3 Anabas testudineus - - - - - - - - - - - - 

4 Aplocheilus lineatus 1.24 1.84 - 4.75 - 0.94 - - - - 2.43 - 

5 Awaous gutum - - - - - - - - - -  - 

6 Balitora brucei 1.24 1.84 - - 9.07 - - - - - 2.43 - 

7 Barilius bakeri 2.49 1.84 1.36 4.75 - - 5.84 5.86 - 4.52 - - 

8 Barilius gatensis 2.49 5.59 - 19.14 9.07 0.94 5.84 5.86 1.44 4.52 - - 

9 Catla catla 1.24 1.84 1.36 4.75 - - - - - - 2.43 2.26 

10 Chanda nama 1.24 1.84 - - - - - - - - 2.43 2.26 

11 Channa marulius - - - - - - - - - - - - 

12 Channa punctatus - - - - - - - - - - - - 

13 Channa striatus - - - - - - - - - - - - 

14 Cyprinus carpio 1.24 3.69 2.72 4.75 - - - - 2.88 - 4.85 2.26 

15 Danio malabaricus 2.49 1.84 - - - 0.94 5.84 - - - - - 

16 Dayella malabarica 1.24 1.84 - - - 0.94 - - 1.44 4.52 - - 

17 Etroplus maculatus 1.24 - 1.36 4.75 - - - - - - 2.43 2.26 

18 Etroplus suratensis 1.24 1.84 1.36 4.75 9.07 0.94 - - - - 2.43 2.26 

19 Garra mullya 1.24 1.84  4.75 - -- - - 1.44 - 2.43 2.26 

20 Gerres filamentosus - - - - - - - - - - - - 

21 Glyptothorax housei - - - - - - - - - - - - 

22 Gonoproktopterus dubius 3.77 7.43 1.36 4.75 9.07 0.94 - - 2.88 - 2.43 - 

23 Horabagrus brachysoma   - - - - - - - - - - - - 

24 Hyporhamphus limbatus - - - - - - - - - - - - 

25 Labeo dussumieri 3.77 1.84 - 4.75 - - 5.84 5.86 - - 2.43 2.26 

26 Labeo rohita - - - - - - - - - - - - 

27 Lepidocephalus thermalis - - - - - - - - - - - - 

28 Mastacembelus armatus - - - - - - - - - - - - 

29 Mystus gulio 2.49 - 1.36 4.75 - 1.87 - 5.86 - 4.52 - 2.26 

30 Mystus keletius  - - - - - - - - -  -  

31 Mystus malabaricus 1.24 3.69 - - - 1.87 - 11.72 - 4.52 2.43 2.26 

32 Mystus menoda 1.24 1.84 - 4.75 - - - - - - - 2.26 

33 Mystus oculatus - - - - - - - - - - - - 

34 Nandus nandus - - - - - - - - - - - - 

35 Nemacheilus guentheri 1.24 1.84 - 4.75 - - - - - - 2.43 2.26 

36 Nemacheilus triangularis - - - - - - - - - - - - 

37 Ompok bimaculatus - - - - - - - - - - - - 

38 Ompok malabarius  - - - - - - - - - - - - 

39 Oreochromis mossambicus - - - - - - - - - - - - 

40 Osteobrama bakeri - - - - - - - - - - - - 

41 Parambassis thomassi 1.24 3.69 - - - 1.87 - - 1.44 - 2.43 6.85 

42 Parluciosoma daniconius 1.24  1.36 - - 1.87 - - - - 2.43 2.26 

43 Pristolepis marginata - 1.84 - - - - - - - - - 2.26 

44 Puntius amphibius 1.24 1.84 - - - 3.77 - - - - 2.43 2.26 

45 Puntius chola - - - - - - - - - - - - 

46 Puntius denisonii - - - - - - - - - - - - 

47 Puntius fasciatus 23.83 - 21.95 4.75 9.07 - - 5.86 1.43 - 24.49 18.22 

48 Puntius filamentosus 6.25 14.86 1.36 - 36.54 -                                                                                   17.70 29.48 20.31 22.74 9.78 2.26 

49 Puntius jerdoni 1.24 - 1.36 - - - - - - - - - 

50 Puntius sarana subnasutus 1.24 3.69 - - - 0.94 - - 1.44 - 2.43 2.26 

51 Salmostoma boopis 12.54 14.86 27.43 - - 45.35 - - - 45.62 7.35 27.4 

52 Xenentodon cancila 1.24 3.69 - - - - - - 1.45 9.04 - 2.26 

 



International Journal of Scientific and Research Publications, Volume 5, Issue 1, January 2015      114 

ISSN 2250-3153  

www.ijsrp.org 

 

Table 4: Monthly variations in the percentage composition (mean no. /netting) of fish species at Station III  
SL. 

No. 
Species Feb. 

 04 

Mar. Apr. May Jun. July Aust. Sept Oct. Nov. Dec. Jan. 

05 

1 Amblypharyngodon melettinus 5.07 2.69 0.68 7.00 21.12 17.58 - - 2.69 9.63 - 1.21 

2 Amblypharyngodon microlepis 12.70 10.84 16.57 - 1.74 - - - 27.14 9.63 20.40 1.21 

3 Anabas testudineus - - - - - - - - - - - - 

4 Aplocheilus lineatus - - - - - - - - - - - - 

5 Awaous gutum - - - - - - - - - - - - 

6 Balitora brucei - - - - - - - - - - - - 

7 Barilius bakeri 1.26 1.35 - 2.31 3.49 4.06 - - - - 5.10 1.21 

8 Barilius gatensis 1.26 - - 2.31 1.74 1.34 7.66 3.69 - - - 1.21 

9 Catla catla 1.26 - 0.68 - - - - - - - - 1.21 

10 Chanda nama 1.26 2.69 2.07 2.31 - - - - 2.69 1.20 1.68 1.21 

11 Channa marulius 1.26 - 0.68 7.00 - - - - - - 3.37 - 

12 Channa punctatus 2.52 - - - 1.74 - - 3.69 - - 1.68 1.21 

13 Channa striatus - 2.69 - - - - - 3.69 - - 1.68 - 

14 Cyprinus carpio 1.26 2.69 - - - - - - - - - - 

15 Danio malabaricus 1.26 - - - - - - - - - - 1.21 

16 Dayella malabarica - - 0.68 - - 1.34 - - - - - - 

17 Etroplus maculatus 20.32 8.15 28.29 2.31 1.74 - - - 5.38 1.20 - 2.42 

18 Etroplus suratensis 1.26 2.69 2.07 2.31 - - - 3.69 2.69 1.20 1.68 1.21 

19 Garra mullya 1.26 2.69 - - - - - - - - 1.68 1.21 

20 Gerres filamentosus - - - - - - - - - - - - 

21 Glyptothorax housei - - - - - - - - - - - - 

22 Gonoproktopterus dubius 1.26 1.35 0.68 - 3.49 4.03 7.66 3.69 - - - - 

23 Horabagrus brachysoma   - - - - - - - - - - - - 

24 Hyporhamphus limbatus 2.52 1.35 - 7.00 - - - - - - 1.68 1.21 

25 Labeo dussumieri 1.25 1.35 - 2.31 - - 7.66 3.69 2.69 7.24 1.68 - 

26 Labeo rohita 2.52 4.08 0.68 - - - - - 2.69 - - 1.21 

27 Lepidocephalus thermalis - - - - - - - - - - - - 

28 Mastacembelus armatus - - - - - - - - - - - - 

29 Mystus gulio - - 0.68 - - - - - - - - - 

30 Mystus keletius  1.26 - - - - 1.34 - - - - - - 

31 Mystus malabaricus - 1.34 - 2.31 - - - 7.38 - - - - 

32 Mystus menoda -  - - - - - - - - - - 

33 Mystus oculatus - 1.34 - - 3.49 4.06 - - - - 5.09 - 

34 Nandus nandus 3.81 2.69 - - 1.74 - - - - - - - 

35 Nemacheilus guentheri 1.26 1.34 - - - - - - 2.69 1.20 1.68 - 

36 Nemacheilus triangularis -  - - - - - - - - - - 

37 Ompok bimaculatus - 1.35 - - - - - - 2.69 - 1.68 - 

38 Ompok malabarius  - 1.35 - 2.31 - - - 7.38 - - - 1.21 

39 Oreochromis mossambicus - - - - - - - - - - - - 

40 Osteobrama bakeri - - - - - - - - 2.69 1.19 - - 

41 Parambassis thomassi 1.26 - 15.87 18.63 12.3 33.82 7.66 3.69 2.69 7.24 1.68 - 

42 Parluciosoma daniconius 3.81 2.69 3.44 2.31 7.02 6.74 7.66 3.69 8.15 1.19 1.68 1.21 

43 Pristolepis marginata 1.26 2.69 - - - - - - - - - 1.21 

44 Puntius amphibius 16.51 1.35 13.79 4.62 5.28 13.52 46.40 29.75 8.15 19.3 16.98 42.79 

45 Puntius chola 2.52 9.50 8.30 11.62 17.58 1.34 7.66 7.38 5.38 28.56 - 20.77 

46 Puntius denisonii 1.26 2.69 2.07 - 1.74 1.34 - 3.69 2.69 1.20 - - 

47 Puntius fasciatus 1.26 1.35 2.07 - - - - 3.69 2.69 1.20 - - 

48 Puntius filamentosus 1.26 23.06 0.68 23.52 14.04 8.12 7.66 11.19 8.15 8.44 28.86 13.43 

49 Puntius jerdoni - - - - - - - - - - - - 

50 Puntius sarana subnasutus - - - - - - - - - - - - 

51 Salmostoma boopis 3.81 1.35 - - - - - - 5.38 1.20 1.68 1.21 

52 Xenentodon cancila 1.26 1.35 - - 1.74 1.34 - - 5.38 1.20 1.68 1.21 
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Table 5 : Monthly variations in the percentage composition (mean no. /netting) of fish species at Station IV  
SL. 

No. 
Species Feb. 

04 

Mar. Apr. May Jun. July Aust. Sept. Oct. Nov. Dec. Jan. 

05 

1 Amblypharyngodon melettinus 1.52 2.04 - - - - - - - - - 1.60 

2 Amblypharyngodon microlepis 1.52 2.04 1.72 - - - 14.22 4.73 8.29 9.13 4.53 1.60 

3 Anabas testudineus 3.04 6.17 1.72 5.55 12.50 - - - - - 4.53 4.86 

4 Aplocheilus lineatus 1.52 2.04 - - - - - - - - - - 

5 Awaous gutum 1.52 2.04 - - - - - - - - - - 

6 Balitora brucei - - - - - - - - - - - - 

7 Barilius bakeri 1.52 4.07 5.20 - - - - - - 3.01 2.26 1.60 

8  Barilius gatensis 1.52 2.04 1.72 - 1.25 4.97 7.11 4.73 - 3.01 - - 

9 Catla catla - - - - - - - - - - - - 

10 Chanda nama 1.52 2.04 - - - - - - - - - 1.60 

11 Channa marulius 3.04 2.04 1.72 - - 4.97 - - - 6.03 - - 

12 Channa punctatus - - - - - - - - - - - - 

13 Channa striatus - - - - - - - - - - - - 

14 Cyprinus carpio -  - - - - - - - - - - 

15 Danio malabaricus 1.52 - - - - - - - - - - 1.60 

16 Dayella malabarica 1.52 2.04 - - - - - - - - - - 

17 Etroplus maculatus 1.52 10.25 1.72 5.55 - 20.03 - - - 12.15 25.10 11.32 

18 Etroplus suratensis 3.04 2.04 1.72 - - - - - - - - - 

19 Garra mullya 6.12 2.04 1.72 - - - - - - 3.01 2.26 1.60 

20 Gerres filamentosus 3.04 2.04 - - - - - - - - 2.26 4.86 

21 Glyptothorax housei - - - - - - - - - - - - 

22 Gonoproktopterus dubius - - - - - - - - - - - - 

23 Horabagrus brachysoma   1.52 2.04 - - 12.50 - 14.22 4.73 4.15 - - 4.86 

24 Hyporhamphus limbatus 1.52 2.04 3.43 - 12.50 4.97 - - 8.29 - - - 

25 Labeo dussumieri - - - - - - - - - - - - 

26 Labeo rohita 1.52 2.04 - - - - - - - - - - 

27 Lepidocephalus thermalis - - - - - - - - - - - - 

28 Mastacembelus armatus 4.60 4.07 1.72 5.55 - - - -  9.13 4.53 1.60 

29 Mystus gulio - - - - - - - - - - - - 

30 Mystus keletius  1.52 - 3.43 - - - - - - - - 1.60 

31 Mystus malabaricus 1.52 2.04 3.43 5.55 - - - - 25.13 3.01 2.26 3.21 

32 Mystus menoda - - - - - - - - - - - - 

33 Mystus oculatus 1.52 2.04 1.72 - - - - - 12.56 3.01 - 6.46 

34 Nandus nandus 7.64 2.04 12.11 5.55 - - 7.11 4.73 - 3.01 6.86 8.06 

35 Nemacheilus guentheri - - - - - - - - - - - - 

36 Nemacheilus triangularis 7.64 2.04 1.72 - - - - - - - 2.26 1.60 

37 Ompok bimaculatus 1.52 2.04 5.20 5.55 - - - - - 3.01 4.53 4.86 

38 Ompok malabarius  1.52 2.04 3.43 5.55 - - - - - 3.01 - - 

39 Oreochromis mossambicus 1.52 4.07 - 5.55 - 4.97 - - - 6.03 - - 

40 Osteobrama bakeri - - - - - - - - - - - - 

41 Parambassis thomassi 11.97 4.07 12.11 5.55 12.50 - - - 4.15 30.41 2.26 6.46 

42 Parluciosoma daniconius 1.52 2.04 - - - - - - - - - 1.60 

43 Pristolepis marginata - - - - - - - - - - - - 

44 Puntius amphibius 3.04 4.07 13.83 22.35 25.00 20.03 21.55 28.65 16.71 - 18.24 11.32 

45 Puntius chola 1.52 2.04 3.43 - - - - - - - - 1.60 

46 Puntius denisonii 1.52 2.04 - - - - - - - - - - 

47 Puntius fasciatus 4.60 2.04 1.72 5.55 - - - - - - 4.53 4.86 

48 Puntius filamentosus 2.76 6.17 8.63 11.09 12.50 40.06 28.66 47.71 - 3.01 4.53 - 

49 Puntius jerdoni - - - - - - - - - - - - 

50 Puntius sarana subnasutus 1.52 2.04 - - - - - - - - 2.26 6.46 

51 Salmostoma boopis 1.52 2.04 - - - - - - 8.29 3.01 2.26 1.60 

52 Xenentodon cancila 1.52 4.07 5.20 11.09 - - 7.11 4.73 8.29 3.01 4.53 1.60 
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Abstract- This paper presents a new technique for robust Image 

matching based on the combination of wavelet transform and 

Color-SIFT (Scale Invariant Feature Transform). Low frequency 

and High frequency sub-bands of the image are extracted using 

wavelet transform and then color SIFT method is used to extract 

color feature descriptors. A novel matching techniques used to 

validate true matches by establishing relationships between 

candidate matching features. The proposed method is tested on 

many image pairs at different conditions. Performance of this 

method is compared with Color-SIFT and basic SIFT methods. 

 

I. INTRODUCTION 

mage matching is to make use of image data acquired by 

sensor and compare, it with referenced image to obtain 

corresponding object position in referenced image. Finding 

reliable correspondence in two or more images remains a 

difficult and critical step in many computer vision tasks. Most 

conventional image matching methods based on features; use a 

gray channel instead of color information to reduce the 

complexity. Color provides valuable information in object 

description and matching tasks. Many objects can be 

misclassified if their color contents are ignored. So we have to 

use color information provided in the image for matching. In this 

paper, we present an approach to color image matching based on 

wavelet and SIFT techniques.  

        The performance of descriptors determines the matching 

results directly. The local extracted features should be invariant 

with respect to geometrical variations, such as translation, 

rotation, scaling, and affine transformations. SIFT [1] [2] has 

been proven to be the most robust among the local invariant 

feature descriptors with respect to different geometrical changes 

[3]. SIFT is designed mainly for gray images. As, color is an 

important factor in image matching, some researchers have 

already focused to make use of color information inside SIFT 

descriptors [4][5]. In [4], the normalized RGB model  

        Has been used in combination with SIFT to achieve partial 

illumination invariance besides its geometrical invariance. In 

Hue-SIFT [5], color image is converted to HSV model, from Hue 

component, a vector is obtained for each feature point, and is 

concatenated with 128 dimensional feature descriptor obtained 

by applying SIFT on intensity(value)  

         Component Accuracy of matching is less in that method 

since; it eliminates the features based on intensity criteria. It 

reduces the number of features of an image. To increase the 

number of features per image and increasing the number of 

matches, we propose a technique based on wavelet transform and 

color SIFT. In this, we apply wavelet transform to an image, 

obtain low frequency and high frequency sub bands, and then 

inverse wavelet transform is used to reconstruct the image. Color 

image features are extracted using Color-SIFT method and a 

novel image matching technique is applied to detect matches. 

 The paper is organized as follows. In section 2, SIFT method in 

color space is explained. In section 3, proposed method is 

detailed. The evaluation results showing the performance of 

Wavelet-color SIFT in comparison with Hue-SIFT is presented 

in section 4. We finally conclude in section 5.  

 

II. COLOR SIFT 

        Color SIFT method extracts color feature points from 

image. In this process, first we have to convert color input image 

RGB to HSV model. In HSV, hue component preserves the color 

information of image and saturation refers to the dominance of 

hue in the color. To preserve color information, these two 

components are not modified. Intensity (value) components 

below 0.1 are made equal to 0.1 and intensity components above 

0.9 are made equal to 0.9. To this modified intensity component, 

we apply basic SIFT operation to extract keypoint. 

         SIFT algorithm[1] has been proposed for extracting 

features that are invariant to rotation, scaling and partially 

invariant to changes in illumination and affine transformation of 

images to perform matching of different views of an object or 

scene. Steps for extracting SIFT features are as follows.  

        Firstly, extreme values are detected at the different scales of 

the image, and are the keypoint candidates. Secondly, Taylor 

series and Hessian matrix are used to determine stable keypoint; 

thirdly, the gradient orientation is assigned to the keypoint by 

using its neighborhood pixels, and finally, keypoint descriptor is 

obtained. 

A. Detection of Scale space extrema  

        The first stage of keypoint detection is to identify locations 

and scales that can be repeatedly assigned under different views 

of the same object. The scale space of an image is defined as a 

function L(x,y,), that is obtained from the convolution of a 

variable scale Gaussian function G(x,y,) with an input image 

I(x,y) 

 

I 
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Fig.1. the blurred images at different scales, and computation 

of DOG images. 

 

 
Fig. 2. ’X’ indicates sample point location 

 

          L(x,y,σ) = G(x,y,σ)∗ I(x,y)                              (1) 

 

Where σ is scale of blurring. 

 

                       (2) 

 

        To efficiently detect the stable keypoint locations, we use 

scale space extrema in the difference of gaussian (DOG) function 

convolved with the image, and is computed from the difference 

of two nearby scales separated by a constant multiplicative factor 

k as shown in Fig.1, 

 

D(x,y,σ) = (G(x,y,kσ)− G(x,y,σ))∗ I(x,y) 

                    = L(x,y,kσ)− L(x,y,σ)                 (3) 

 

        The difference of Gaussian function provides a close 

approximation to the scale normalized Laplacian of Gaussian 

(LOG) σ
2∇2

G . 

        In order to find the local extrema (maxima or minima) of 

D(x,y,σ), each sample point is compared to its eight neighbours 

in the current image and nine neighbours in the scale above and 

below the image as shown in the  Fig. 2. 

        Local extrema is selected only if the current pixel is larger 

or smaller than the remaining pixels and is discarded otherwise. 

B. Keypoint Localization 

        The location of keypoint is considered to filter the keypoints 

which are sensitive to noise or have no edge effect in this 

process. The reference [4] shows that, according to Taylor 

quadratic expansion, DOG(x,y,σ) can delete the extreme points 

which have lower contrast, and the value of Hessian vector and 

the ratio of determinant can reduce the edge effect. 

C. Orientation assignment 

        After the position and scale of the keypoint are determined, 

the next step is assigning keypoint’s orientation, which can 

ensure the rotation invariance. The orientation of keypoint is 

obtained by its neighbourhood information. For each extreme 

point, L(x, y) at this scale, the gradient magnitude m(x, y) and 

orientation θ(x, y) are computed using 

 

 m(x,y) 

= (L(x +1,y)− L(x −1,y))
2
+(L(x,y +1)− L(x,y −1))

2          
(4) 

 

    (5) 

 

       An orientation histogram is formed from the gradient 

orientations of sample points within a region around the 

keypoint. The orientation histogram has 36 bins covering the 360 

degree range of orientations. Each sample added to the histogram 

is weighted by its gradient magnitude and by a Gaussianweighted 

circular window with a σ that is 1.5 times that of the scale of the 

keypoint. 

       Peaks in the orientation histogram correspond to dominant 

directions of local gradients. The highest peak in the histogram is 

detected and corresponding bin value is assigned as orientation. 

Then, if any other local peak that is within 80% of the highest 

peak is used to create a keypoint with that orientation. Therefore, 

for locations with multiple peaks of similar magnitude, there will 

be multiple keypoint created at the same location and scale but 

different orientations. 

D. Keypoint Descriptor 

        The descriptor for keypoint is highly distinctive and 

invariant to illumination and 3D view point changes. To generate 

a keypoint descriptor, consider a 16×16 window around the 

keypoint and divide it into sixteen 4×4 consecutive windows as 

shown in Fig. 3. 

        Within each 4×4 window, gradient magnitudes and 

orientations are calculated. These orientations are put into an 8 

bin histogram. Any gradient orientation in the range 044 degrees 

are added to the first bin and 45-89 are added to the next bin. The 

amount added to the bin depends not only on the magnitude of 

the gradient but also on the distance from the keypoint. This is 

done by using Gaussian weighting function and this generates a 

gradient. It then multiplied with the magnitude of orientation. 

        Here, the purpose of Gaussian window is to avoid sudden 

changes in the descriptor. Doing this for each 4×4 window, with 

16 pixels, we compute 16 random orientations 
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Fig. 3.shows how 16 ×16 subdivided into 16, 4 ×4 sub 

windows 

 
Fig. 4.Color-SIFT block diagram 

 

        Into 8 predetermined bins. Hence we get 4×4×8=16( 4×4 

windows)×8(each window has 8 bins)=128 dimension feature 

descriptor corresponding to each keypoint. 

        To achieve Rotation independence, the keypoint rotation is 

subtracted from each orientation. Thus each gradient orientation 

is relative to the keypoint orientation. 

        To achieve Illumination independence, values greater than 

0.2 are threshold to 0.2 and the resultant feature vector is 

normalized again. 

        For each extracted keypoint, a 16 ×16 patch is extracted 

from Hue component around keypoint location, and then a hue 

histogram with 16 equal divisions is formed. The vector of the 

hue histogram is normalized to unit length to reduce the scale 

effects. Since the dominant hue in patch plays more important 

role than other hues which occupy relatively smaller percentage 

of the image, the histograms are further refined by considering 

the top three hue values. Then, color-SIFT feature descriptor of 

131 dimension is formed by concatenating 128 dimensional SIFT 

vector (obtained from value component) and top 3 hue values 

(obtained from hue histogram) with in 16 ×16 patch centered 

around keypoint location. 

        Figure.4 shows the block diagram of Color-SIFT method. 

        E.Procedure for obtaining Color-SIFT feature 

descriptors  
        1) Convert the input image, from RGB to HSV color space. 

 

 

 

 
 

Fig. 5.Block diagram of Wavelet SIFT method 

 

2) For value component (V), pixel values below 0.1 are 

made as 0.1 and above 0.9 are made as 0.9. 

3) Apply SIFT operation on modified Value component 

and extract corresponding feature points & feature 

descriptors. 

4) From Hue component, obtain top 3 dominant hue 

values, around extracted keypoint location. 

5) Concatenate feature vector of keypoint and top 3 

dominant hue components at that keypoint location, to 

form colour feature descriptor. 

 

III. PROPOSED ALGORITHM 

        The basic thought of wavelet transform [7] is using the same 

function by expanding and shifting to approach the original 

signal. The wavelet coefficients carry the time-frequency 

information in certain areas. It has good local characteristics both 

in time domain and frequency domain. It can maintain the fine 

structure of the original images in various resolutions and it is 

convenient to combine with human vision characteristics. 

        Wavelet transform decomposes an image into one low 

frequency sub band (LL) and three high frequency sub bands 

(LH, HL, HH). In the proposed algorithm, LL and HH sub bands 

are used to reconstruct the image, and reconstructed image is 

used for operation. The image information is preserved by LL 

component and edge information is preserved by HH component. 

The effect of image noise could be attenuated by eliminating 

other high frequency components [8]. 

        Block diagram of the proposed method is shown in Fig. 5. 

A. Procedure for Image matching using Wavelet-Color SIFT 

1) Apply Wavelet transform on input images, and extract 

its sub bands. 

2) Reconstruct the input images using LL and HH sub 

bands. 

3) Extract color feature descriptors for both input images 

using colour-SIFT method. 

4) Each color feature descriptor in one image is compared 

with all feature descriptors of other image. 

5) Calculate the number of matches between two images 

using matching strategy. 
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Fig. 6.Camellia flower Test Images 

 

B. Matching strategy 

        To authenticate matching, the SIFT features computed in 

the test image should be matched with the SIFT features of the 

template. The matching methodology used here is distance 

between keypoint descriptors. 

        Euclidean distance between two vectors x and y is given by 

                                       (6) 

 

        Image matching between the images is performed by 

matching each keypoint from an image to keypoints in other 

image. The best keypoint match is found by identifying its 

nearest neighbor in the other image keypoint. But, many of the 

features from an image will not have exact match because they 

may arise due to background clutter. So it is useful to discard the 

features that do not have good match. 

        An effective measure is obtained by comparing the distance 

of first closest neighbor to that of second closest neighbor. This 

method performs well because correct matches need to have the 

closest neighbor significantly closer than the closest incorrect 

match to achieve reliable matching. For false matches, there will 

likely be a number of other false matches within similar distances 

due to the high dimensionality of the feature space. Therefore, 

second closest match provides an estimate of the density of false 

matches. 

 

IV. EXPERIMENTAL EVALUATION AND RESULTS 

        In this section we present the experimental evaluation of the 

proposed method on various colour images with different color, 

illumination and view point changes. Performance of our method 

is compared with Hue-SIFT image matching. In Euclidean 

matching strategy, distance ratio is taken as 0.6. 

        Figure.6 shows Camellia flower with different color with 

same background. We can observe from Fig.7 that the proposed 

method (a) gives more number of matches compared to hue-SIFT 

method (b). 

        We also used the ALOI database [9], which contains 26,000 

images of 1000 objects in total. The database contains six 

different lighting conditions which are very important for 

assessing color descriptors and variation in illumination color. 

 
Fig. 7. Matches between test images a) proposed method b) 

Hue-SIFT method 

 

 
Fig. 8. Shows matching results for change in color a) 

proposed method b) Hue-SIFT method 

 

        This allows the assessment of colour constancy for colour 

image descriptors. 

 %               (7)    

 

        Image matching results under colour changes are shown in 

Fig. 8. Fig. 9, shows the results of matching under illumination 

changes and Fig. 10, shows results for change in viewpoint by 

10
o
. From these, we can observe that the proposed method ( a ) 

gives better matching performance than Hue-SIFT method ( b), 

because our method detect more feature points. 

        Figure. 11 show the evaluation results for the proposed 

method and Hue-SIFT method under rapid colour changes for ten 

ALOI images. Fig. 12 shows matching ratio results under 

illumination changes and Fig. 13 shows results under viewpoint 

changes. We can say that the proposed method gives better 

matching efficiency compared to Hue-SIFT method 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 1, January 2015      120 

ISSN 2250-3153  

www.ijsrp.org 

 

 

 
Fig. 11. Percentage increase in matches per image for Colour 

changes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 9. Shows matching results for change in illumination a)proposed method  
b)Hue-SIFT method  

Fig. 12. Percentage increase in matches per image for illumination changes  

Fig. 13. Percentage increase in matches per image for viewpoint changes  
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V. CONCLUSION 

        This paper presents a new approach for colour image 

matching based on Wavelet-Colour SIFT features. Experiments 

on various images with different color       Illumination and 

viewpoint changes reveal that the proposed method increases 

accuracy of matching between images compared to hue-SIFT 

based image matching, with a slight increase in matching time 

due to more number of feature descriptors. 
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     Abstract- This paper reviews the literature related to quality of water for making concrete. The allowable limits of physical and 

chemical impurities and the test methods of their evolution are compiled. The limits of impurities as per Indian, Australian, American 

and British standards are presented. From the literature it is seen that, the reaction between water and cement affect the setting time, 

compressive strength and also lead to softening of concrete. All the impurities may not have adverse effect on the properties of 

concrete. The use of impure water for concrete mixing is seen to favorable for strength development at early ages and reduction in 

long term strength.   

 

    Index Terms- Alkalinity, compressive strength, flexural strength, magnesium chloride, setting time, pH value.  

I. INTRODUCTION 

oncrete is one of the most durable construction material and Cement is one of the most energy intensive structural materials 

in concrete. The principal considerations on the quality of mixing water are related to performance in fresh as well as 

harden state. The quality of the water plays an important role in the preparation of concrete. Impurities in water may 

interfere with the setting of the cement and may adversely affect the strength and durability of the concrete also. The chemical 

constituents present in water may actively participate in the chemical reactions and thus affect the setting, hardening and strength 

development of concrete. In addition to that, health issues related to the safe handling of such water must be considered. The 

suitability of water can be identified from past service records or tested to performance limits such as setting times and compressive 

strength and durability test. Limits are specified for mixing water with their constituents such as total alkalis, chloride sulfate etc. 

Biological treatment and pathogen reductions are also ensure safety in handling of reclaimed water and saline water. 

         

    F M Lea [1] specified that, pure water decomposes the set cement compounds, by dissolving the lime and alumina from cement. 

This action of leaching is continues and then after slows down till the water is able to pass continuously through the mass of concrete. 

Water which are acidic owing to the presences of uncombined carbon dioxide, of organic or inorganic acids, are more aggressive in 

their action, the degree and rate of attack increases as the acidity increases. In general, acid solutions which attack cement mortars or 

concrete by dissolving part of the cement do not cause any expansion, but progressively weaken the material by removal of cementing 

constituents forming soft and mushy mass.  

Paulo J.M. and etal [4] specify that, any water with pH value less than 12.5 may be aggressive in there action because of, a reduction 

of the alkalinity of the pore fluid would, eventually lead to removal of the cementitious material. However, the rate of chemical 

attack will be function of the pH of the aggressive fluid and the permeability of concrete. When the permeability of concrete is less 

and the pH of the fluid is above 6, the rate of chemical attack is too slow. Again the chemical attack on concrete results into 

detrimental physical effects, such as porosity, decrease in strength, cracking and breaking into pieces.  

    There are various existing and new sources of water available which may be suitable for complete or partially replacement of 

potable water for concrete making. It includes reclaimed water, groundwater, treated water from sewer and water from ready mix 

concrete plant etc. Due to the shortage and scarcity of water in many part of the world and especially in arid regions like Qatar and 

Dubai, water authorities are moving towards identifying new sources of water. In these countries, treated effluents are being used for 

irrigation purpose as well as for concrete mixing, curing and washing of aggregates also. Water from stream, river and even sea is also 

suitable, if it not contain brackish matter. One of the facts that in arid countries, desalinated water blended with brackish ground water 

used for concrete making purpose and for making concrete slurry also.  

 

C 
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Some important definitions; 

a) Potable water: Water which is suitable for consumption of human being. 

b) Recycled water: Water which is treated up to acceptable limit which is suitable for its intended use. 

c) Blackish water: Waste water generated from toilet, urinals which are directly contaminated with human excreta.  

d) Gray water: Waste water from wash basins, showers, laundries and kitchen.  

II. LITERATURE REVIEW 

Limits and guidelines from standards; 

1) IS 3025-1984 [5] Methods of sampling and test for water and waste water. 

2) IS 456-2000 [6] Plain and reinforced concrete - code of practice. 

3) AS 1379-1997 [7] Specification and supply of concrete. 

4) ASTM C94-1996 [8] Specification for ready mixed concrete. 

5) ACI 318M-08[9] Building code requirements for structural concrete and commentary.  

6) ASTM 1602M-06[10] Standard test method for mixing water used in the production of hydraulic cement concrete. 

7) EN 1008-2002(E) [11] Mixing water for concrete – Specification for sampling, testing and assessing the suitability of water, 

including water recovered from processes in the concrete industry, as mixing water for concrete. 

 

    IS 3025 [5] recommended that, testing of water play an important role in controlling the quality of cement concrete work. 

Systematic testing of the water helps to achieve higher efficiency of cement concrete and greater assurance of the performance in 

regard to both strength and durability. Water is susceptible to being changed due to physical, chemical or biological reactions which 

may take place between at the time of sampling and analyzing. Hence it is necessary to test water before used for cement concrete 

production.  

Samples should be collected, as far as possible, from midstream at mid depth, Sites should be selected such that marginal changes in 

water observed with naked eyes, where there are major river discharges or obstructions occurred, sample from 100 m away of the 

discharge point in downstream side is taken for small streams. In case of long length river there should be at least three fixed sampling 

locations along the cross-section. Sampling locations can be fixed with reference to significant features 

In case of waste water form sewers and narrow effluent channels, samples should be drawn from one third water depths from 

the top without skimming the top or scrapping the bottom. Velocity of flow at the sampling point should be sufficient to prevent the 

deposition of solids. Sample should be drawn gently without causing aeration or liberation of dissolved gases. In most cases, sewage 

flows are intermittent and hence collection of sample at every hour is necessary. Waste waters usually decompose rapidly at room 

temperature, therefore, certain test setups, such as dissolved oxygen, sulfides, residual chlorine, nitrite and pH should be fixed at site. 

For certain other tests, preservatives should be added immediately to individual sample. 

    AS 1379 [7] recommended that, mixing water shall be drawn from a source of acceptable quality. Acceptable quality of water is, 

water from ready mix concrete plant in washout operations, may be used as mixing water if it is stored such as to prevent 

contamination by deleterious matters to concrete and the water drawn from the storage outlet. Acceptable quality is identified from 

past service records or tested to requirements given in Tables 3 and 4 in the standard.  

     ASTM C94 [8] recommended that, mixing water comprises, water and ice added to the batch, water occurring as surface moisture 

on the aggregates and, in the case of truck mixers, any wash water retained in the drum for use in the next batch of concrete. Water 

shall conform to ASTM C1602, which defines sources of water and provides requirements and testing frequencies for qualifying 

individual or combined water sources. In any case where the requirements of the owner differ from the specifications, the owner’s 

specification shall be provided. ASTM C94 permits the use of non-potable water or water from concrete production operation in ready 

mix concrete plant, the limits qualified to meet the requirements and optional limits summarized in code. The levels of impurities 

permitted in the wash water should be below the maximum concentration criteria provided in standard. 

     EN 1008 [10] recommended the requirements for water, suitable for making concrete conforming to EN 206-1 and describes 

methods for assessing its suitability. This standard considers, the use of potable water, water recovered from processes in the concrete 

industry, water from underground sources, natural surface and industrial waste water for reinforced concrete, and seawater or brackish 

water for production of concrete without reinforcement or with other embedded metal. Sewage water is not suitable for production of 

concrete. The requirements for water are summarized in standard comprising preliminary assessment, chemical properties, setting time 

and strength development. Standard provides specific requirements for the use of water recovered from processes in the concrete 

industry. 
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 Following dissolved chemical impurities and their limits and possible hazardous effects on concrete; are not available in Indian, 

Australian, American and British standards [3] 

a) Natural water or fresh water rarely contains more than 2000 ppm of dissolved solids, and is generally suitable for making 

concrete. 

b) Water contaminated with industrial wastes, but free of suspended solids, is also suitable at low concentrations for making 

concrete. 

c) Much larger contents of the impurities, in natural water can be tolerated except for the alkali carbonates and bicarbonates 

which may have significant effects even less than or equal to 2000 ppm. 

d) Other inorganic impurities of possible industrial origin, that may be detrimental at moderate concentrations those are, 

sulfides, iodides, phosphates, arsenates, borates, and compounds of lead, zinc, copper, tin and manganese are adversely 

affect  concrete properties.  

e) Organic impurities also likely to change concrete properties, especially present in sugar. 
                                    Table I: Recommended limits and possible hazardous effects of dissolved chemical impurities in water [3] 

Impurities Limit Remarks 

NaNO3 and 

KNO3 

No limit 

available 

Sodium and potassium nitrates give strength little inferior to those obtained with 

sodium chloride. 

CaSO4 
No limit 

available 

Water saturated with calcium sulfate is satisfactory for the liquid phase in cement 

paste which is normally saturated or even super-saturated with this compound. 

Ca(NO3)2 
1.7% weight 

of cement 

Calcium nitrate added 1.7% weight of cement accelerates setting time and strength 

reduction. 

Na2SO4, 

MgCl2, 

MgSO4  

10,000 ppm 
1% concentration of these common ions, exclusive of carbonate and bicarbonate, 

could be present without much effect on strength. 

 (FeSO4) 
No limit 

available 

In mix water, if 0.5, 1, 2, and 4 % weight by water shows 28 days and 3 years 

tensile strengths which is exceeding 10 and 15% of control specimens. 

Zinc oxide 
0.01% weight 

of cement 
No significant effect but 0.1% strongly retarded setting time and lowered strength. 

Ammonium 

ion 

No limit 

available 

Ammonium chloride increased strength. 0.4, 0.8 and higher percentage by weight of 

water of ammonium nitrate give same strength as with similar percentage of NaCl in 

water for making concrete. 

Tannic acid 
0.5% weight 

of water 
No effect on strength but may have a considerable effect on setting time of concrete. 

 

    Following tables show difference in codal values, provisions of impurities in mixing water;  

Table II Different Codal values and provisions for the assessment of pH value of water in concrete [5, 6, 7, 8, 9, 10, 11] 

Parameter Standards Limits Provision / Remarks 

pH value 

 IS456-2000 

[6] 
≥6.0 

- Water used for mixing and curing shall be clean and free from injurious 

amounts of oils, acids, alkalis, salts, sugar, organic materials or other 

substances that may be deleterious to concrete or steel.  

AS 1379 [7]   >5.0 

 - Water recycled from ready mix concrete mixer, from washout operations 

may be used as mixing water if it is first stored in accordance with Clause 

3.2.3 and the water drawn from the storage outlet is of acceptable quality. 

-Testing method is accordance with AS/NZS 1580.505.1 

ACI 318M-

08
 
[9] 

  -   
Any natural water that is potable and has no pronounced taste or odour is 

satisfactory as mixing water for making concrete. 

EN 

1008[11]  
  ≥4.0 

-Water for use in concrete shall conform to the requirements of clause no.  4.2, 

4.3.1, 4.3.2 and 4.3.3. The water shall also conform to the chemical 

requirements as per clause no. 4.3.4 
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F. M. Lee [1]
 
described that, water which is acidic owing to the presences of uncombined carbon dioxide, of organic or inorganic acids 

are more aggressive in their action, the degree and rate of attack increasing as the acidity increasing. Acid solutions which attack 

cement mortars or concretes by dissolving part of the set cement do not cause any expansion, but progressively weaken the material by 

removal of the cementing constituent and ultimately soft and mushy mass is remains. 

A. M. Neville [2] specified that, drinking water may be unsuitable as mixing water when the water contains a high concentration of 

sodium or potassium which lead to danger of alkali-aggregate reaction. While the use of potable water is generally safe, water not fit 

for drinking may also be satisfactorily used in making concrete. As a rule, any water with pH of 6.0 to 8.0 which does not taste saline 

or brackish is suitable for use. Colour and odour do not necessarily mean that, deleterious substances are present in water. Natural 

waters that are slightly acidic are harmless, but water containing humic or other organic acids may adversely affect the strength of 

concrete.  

Y. F. Fan and etal [12]
 
performed an experiment on compressive strength of corroded concrete, with accelerated corrosion test is 

performed. Corrosive solutions, including hydraulic acid solution with pH 2 and 3, NaCl solution 10% and 20% of water, Na2SO4 

solution 10% and 20% of water, are used as the corrosive medium. Then mechanical property of all the corroded specimens is tested 

respectively. Mechanical properties of the corroded specimens those are compressive strength, stress-strain relation, and elastic 

modulus are tested.  

- Specimens exposed to hydraulic acid solution: Specimen being corroded more severely, the stress-strain curve become 

more gently; the compressive strength and elastic modulus of the specimens will decrease with exposure days. The failure 

mode of tensile strength of corroded specimen is different from that of un-corroded specimen.  

- Specimens exposed to sodium chloride and sodium sulfate solution: - At the initiation of corrosion state, the compressive 

strength is slight increase, and the increase amount of the compressive strength is related to the concentration of solution; 

with the severe corrosion of the concrete, the strength will decrease.  

D. O. McPolin and etal
 
[13]

 
have carried out an investigation on, measurement of the degree of carbonation and change in pH value. 

The mortars were casted using ordinary Portland cement, pulverized fuel ash, ground granulated blast-furnace slag, metakaolin, and 

microsilica. The mortars were exposed to a carbon dioxide-rich environment 5% CO2 by weight of cement to accelerate carbonation. 

The resulting carbonation was measured by using phenolphthalein indicator and thermo-gravimetric analysis. It indicates that, the 

decrease in pH value is not as much as would be expected for 10 weeks exposure in 5% carbon dioxide environment curing. This was 

happened, due to the high cementitious material content; there were more calcium hydroxide and other compounds which controls pH 

of water such as, potassium and sodium oxides. The pH of the mortar is constant at the depth where carbon dioxide not able to 

penetrated in concrete. And hence the value of pH and degree of carbonation is a function of the mix design.  

S. Mukhtar Homam and etal [14] carried out an investigation to study the effect of durability of FRP concrete CFRP and GFRP. 

Environmental parameters to which the specimens were subjected those includes freeze-thaw cycling and temperature variation with 

pH 10, pH 12 and pH 13.7 concentrations NaOH solutions. Specimens comprised FRP wrapped concrete cylinders and FRP bonded 

concrete prisms. The tests carried out on the specimens examined the influence of various environmental conditions on the confining 

effects of FRP wraps and performance of FRP-to-concrete bonds. Results indicate that, the specimen exposed to low alkaline 

environments pH 10 has minimum effects on the confining properties. However at high alkaline environment, bond strength and 

freeze-thawing are adversely affected.  

Table II (b): Different Codal values and provisions for the assessment of compressive strength of concrete [5, 6, 7, 8, 9, 10, 11] 

Parameter Standards Limits Provision / Remarks 

Compressive 

strength 

IS 456-

2000[6] 

≥85% of the mean compressive 

strength of control specimen shall be 

taken.  

 

-The test results of the sample shall be the average of 

the strength of three specimens. The individual 

variation should not be more than ±15 percent of the 

average. If more, the test results of the sample are 

invalid.  

AS 1379[7] 

≥90% of the mean strength of the 

control samples prepared with water 

from a stable drinking water supply. 

7day and 28day compressive strength of concrete made 

with water from a source with no service record. Test 

procedure accordance with AS1012.9 

ASTM C94[8] 

≥90% of the mean strength of the 

control samples prepared with distilled 

or Potable water. 

-The mean 7day compressive strength of the mortar or 

concrete samples prepared with the water which must 

be controlled sample. Test procedure accordance with 

C109
A
. 

EN 1008[11] ≥90% of the mean strength of the -The mean 7day and 28day compressive strength of the 
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control samples prepared with distilled 

or de-ionised water. 

mortar or concrete samples Prepared with wash water.  

 

E. Arunakanthi and etal
 
[15] carried out an experimental investigation to study, the effect of aggressive chemical environment on high 

performance concrete with metakaolin. Ordinary portland cement is replaced 20% by weight with metakaolin and aggressive chemical 

environment is simulated by subjecting the concrete to different concentrations of Hydrochloric acid 50mg/L, 100 mg/L, 400 mg/L 

and 800 mg/L in deionised water. Compressive strengths and split tensile strengths were determined at 7, 28 and 90 days. The results 

indicate that the compressive strength and split tensile strength decrease with the increase in concentration of HCl when compared 

with concrete without HCl in mixing and curing water.  

Semsi Yazici and etal [16] studied the effect of temperature and time, on the mechanical behavior of concrete. The concrete mixtures 

are produced using two different water/cement ratios; 0.4 and 0.6 with standard 28 days curing. After standard curing period, 

specimens are dried in a furnace at 105
0
C for 4hrs. Then the specimens are kept in laboratory for 1 day with different exposure 

temperatures 300
o
C, 600

o
C and 900

o
C for 1, 3 and 5 hrs. Then compressive strength and split tensile strength are determined. It was 

concluded that, compressive strength and split tensile strength of specimens are reduced after the high temperature and time exposure. 

Compressive strength increases with lesser water to cement ratio. 

N. Smaoui and etal [17] have studied, effect of increasing the alkali content of concrete with 0.6% and 1.25% of Na2O3 by weight of 

the cement mass by adding of NaOH to the water. Results show that, there are harmful effects on mechanical properties such as 

compressive strength and freeze-thawing strength of concrete made with a water-to cement ratio of 0.41. Shrinkage tests show that, 

the low-alkali concrete shrinks more than the high-alkali concrete. Freeze and thaw tests performed on air-entrained concretes show 

that, the two concrete specimens resist more to freezing and thawing. When examined under the scanning electron microscope, the 

hydrates in the two concrete specimens present similar microstructure; however, the high-alkali concrete shows a more reticular and 

porous micro-texture, which results in the reduction of compressive strength.  

K. Srinivasa Rao and etal [18] have investigated; the effect of elevated temperatures up to 950°C on compressive strength of high 

strength concrete of M60 grade using fly ash based Pozzolona Portland Cement. High strength concrete cube specimens were exposed 

to different temperatures of range 50°C to 950°C in intervals of 50°C for different durations of 1, 2 and 3 hours. After exposing the 

specimens to elevated temperatures, they were tested for their compressive strength in hot state. Then the effect of elevated 

temperatures on compressive strength of high strength concrete was tested. Results shows, specimen when exposed to temperatures in 

the range of 100°C to 250°C, the concrete shows a gradual increase in compressive strength irrespective of durations of exposure to 

temperatures. This increase in compressive strength may be attributed to the effect of accelerated curing of concrete. Between 250°C 

and 350°C, more or less the same compressive strength is maintained for all durations of exposure. Beyond 400°C the compressive 

strengths was observed to have gradually decreased up to a temperature of 700°C. Rapid decrease in compressive strength was 

observed in the temperature range of 700°C and 950°C. This may be attributed to the fact that the high strength concrete possesses 

high density and less permeability. When it is exposed to high temperatures, the pore pressure developed inside the cubes will try to 

expel out and leads to the formation of cracks on the surface of concrete cubes causing spalling of concrete. 

  
Table II (c): Different Codal values and provisions for the assessment of setting times of concrete [5, 6, 7, 8, 9, 10, 11 ] 

Parameter Standards Limits Provision / Remarks 

Setting times 

IS 456-2000 

[6] 

≥30min. 

≤10hrs. 

-Initial setting time.  

-Final setting time. 

Test procedure accordance with IS 4031- Part 5. 

AS 1379 [7] 

60 min. earlier than 

control sample. 

90 min. later than control 

sample. 

-Initial setting time. 

 

-Final setting time. 

Test procedure accordance with AS1012.18 

ASTM C94 

[8] 

1:00 hrs earlier than 

control sample. 

1½ hrs later than control 

sample. 

-Initial setting time. 

 

-Final setting time. 

Test procedure accordance with C191
A
. 

EN 1008 [11] 
Initial set ≥1 hrs  

Final set ≤ 12 hrs 

-With both not differing by more than 25%. Specimens made 

with distilled or deionised water. Test procedure accordance 

with clause no. 6.1.4 of same standard.  
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H.Y.Ghorab, and etal [19]
 
have investigated; the effect of natural available water on setting time of hydraulic cement. From studies, it 

is reported that, setting time of OPC mostly affected by the water type. The initial setting time reduced by 4% with use of Nile river 

water and approximately 25% with the ground and sea water when compare with tap water.  

V. Venkateswara Reddy and etal [20] studied the effect of alkalinity on setting time and strength development of fly ash concrete is 

assessed under the laboratory conditions. The results indicate that, the initial and final setting times either retarded or accelerated 

depending upon the type of alkalinity imparted by Sodium carbonate or Sodium bi- carbonate. Sodium carbonate when present in 

water accelerated both the initial and final setting time when its content is equal to 6 gm/L and 4gm/L respectively. Sodium bi- 

carbonate when present in water retarded both the initial and final setting time when its content is equal to 4 gm/L and 6 gm/L 

respectively. The decrease of compressive strength and tensile strength with increase in concentration of Sodium carbonate and 

Sodium bi- carbonate with concentration more than 6 gm/L and 10 gm/L respectively.  

G.L. Low and etal [21] aim of this investigation is to define, the limits and extent to which cement-based slurry water from the 

concrete batching plant can be recycled and totally reused for making concrete without the need for further treatment. The study 

focused on the effects of using such mixing water on the fresh and hardened properties of concrete with reference to acceptance 

criteria of existing standards ASTM C94-98c, BS 4550: 1978. Results showed that concrete produced with slurry water was able to 

meet the performance criteria in terms of compressive strength, setting time and drying shrinkage, when the specific gravity of the 

slurry water used was less than 1.03 and the pH of the water sample in between 12.3 to 13.3.  

G.D. Stefanou and Ch. Larsinos [22] performed an experiment, to study the quantity of mixing water as a function of setting time of 

concrete. The study was carried out as per ASTM C-403-70. Four mixes were prepared; all quantities were kept constant except for 

water which was increased by 15 kg for first three mixes for last mix the interval was 20 kg. The result obtained from experimental 

work showed that, increased in water causes lengthening of the setting time also at the start and end of setting time is a constant 

difference of 20-30 min. for every 15 kg of water added.      

 

Table II (d): Different Codal values and provisions for the assessment of Suspended solid matter and SO4 in water [5, 6, 7, 8, 9, 10, 11] 

Parameter Standards Limits Provision / Remarks 

Suspended solid 

matter 

IS 3025 -

Part17
 
[5] 

≤2000 mg/L 
-Gravimetric method is used for the determination of non-

filterable residue. 

AS 1379 [7]   - 
-Materials that are not compatible shall not be used in the same 

volume of plastic concrete or if used.  

ASTM C94 

[8] 
≤50,000 mg/L 

 -Optional requirement of total solids by mass. Test method 

AASHTO T26 

EN 1008 [11] 
≤1% of  total 

aggregate 
-Recommended value  

SO4 

IS 3025 

(Part24)
 
[5] 

400 mg/L  -Sulfate in SO3 form 

AS 1379 [7] 
≤500 mg/L of 

cement. 

-Specified as a total limit for concrete. 

 

ASTM 

C1602M [10] 
≤3000 mg/L  -Sulfate as in SO4 form. Test method as per D516 

EN 1008 [11] ≤2000 mg/L -Tested in accordance with 6.1.3 and expressed as SO4
- - 

 

 

Madhusudana Reddy. B and etal [22] have investigated the effect of lead (Pb
+
) present in mixing water on compressive strength, 

setting times, soundness and sodium sulfate attack of high strength cement mortar. Cement mortar specimens were cast using 

deionised water and known concentration of lead i.e. 10, 50, 100, 500, 1000, 2000, 3000, 4000 and 5000 mg/L whereas cement mortar 

specimens casted using deionised water used for reference purpose. On comparison with reference specimens, at higher concentrations 

of lead in water, test samples had shown considerable loss of strength, and also their setting times had significantly increased. 

However, at 2000 mg/L concentration of lead, the compressive strength and setting time marginally increased.  
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Table II (e): Different Codal values and provisions for the assessment of Cl– content in water [5, 6, 7, 8, 9, 10, 11] 

Parameter Standards Limits Provision / Remarks 

  Cl
–
 content 

IS 3025 

 -Part 32 [5] 

IS 456 [6] , 

≤2000mg/L 
Concretes that do not contain reinforcement, tendons, ducts, 

embedded items.  

≤500 mg/L -For concrete Containing embedded steel  

AS 1379[7] ≤800 mg/L 
-Concrete contains reinforcement, tendons, ducts, embedded 

items or other items that require protection.  

ASTM 

C1602M [10] 

≤500 ppm    - Prestressed concrete.  

 ≤1000 mg/L   - Reinforced concrete. 

EN 1008 [11] 

≤500 mg/L  -Prestressed concrete/grout. 

≤ 1000 mg/L   -Reinforced concrete or embedded metal. 

≤ 4500 mg/L   -Without reinforcement or embedded metal. 

 

M. Pakshir and S. Esmaili [23]
 
carried out an investigation to study, the influence of different cations and chloride ions on the 

corrosion of reinforced concrete. There are two different mixes casted.  In first mix, different concentrations of calcium and sodium 

chlorides were mixed with water and there corrosion activities studied with normal and accelerated corrosion process. In second mix, 

similar concrete specimens were exposed to solution of different concentration of chloride ions. Results were observed that, rise of 

concentration of sodium chloride, increase susceptibility to corrosion. The specimen in 0.1% NaCl solution shows maximum 

resistance to corrosion after 60 days of exposure. Chloride ion present in the water can act as a catalyst for the oxidation of iron 

through formation of the FeCl3
-
 complex which is unstable and can be drawn into the solution, where it react with available hydroxide 

ions to form Fe(OH)2. This results the release of Cl
-
 ions back into the solution and consumption of hydroxyl ions, as shown in 

following reaction; 

2Fe + 6Cl                                2FeCl3 + 4e
-
            

FeCl3
- 
 +  2OH

-
                              Fe(OH)2    +  3Cl

- 

Because of Fe(OH)2  in solution which results lower the pH, this reduces the oxide film and allows easier penetration of chloride ions, 

which ultimately results to increase in corrosion.  

V. Venkateswara Reddy and etal [24] have studied the effect of Magnesium chloride on ordinary portland cement concrete. The 

ordinary portland cement concrete was produced with MgCl2 dosage of 200, 500, 1000, 1500 and 2000 mg/L and deionised water was 

used in concrete mix M20 and M50. In addition to this, control specimens were prepared with deionised water without MgCl2 for 

comparison. The compressive and tensile strengths were evaluated for 28 and 90 days. The results show that, as the MgCl2 

concentration increases, the compressive strength increases and tensile strengths decrease. Following reaction taken place between 

MgCl2 and calcium oxide; 

                                     MgCl2 + Ca(OH)2                         CaCl2 + Mg(OH)2 

MgCl2 solution reacts with slaked lime to form CaCl2 and Mg(OH)2. The formation of soluble CaCl2 leads to initial strength loss. As 

Mg(OH)2 is insoluble in water, its formation does not increase the porosity and the permeability of the system. Thus the formation of 

magnesium hydroxide (brucite) leads to loss of strength. Initial setting time and final setting time is retarded with increase in MgCl2, it 

is significant at 1500mg/L and 500mg/L respectively. 

 

Carbonation of concrete by CO2 ions, none of national or international standards provided limiting values or guideline for making 

concrete [5, 6, 7, 8, 9, 10, 11].  

 

Peter A Claisse, Hanaa I Elsayad and Ibrahim G Shaaban [25] carried out an investigation to study, the effect of carbonation on the 

permeability and pore structure of concrete. Two concrete mixes with different water to cement ratios were prepared. Each prepared 

sample allow to both wet and dry curing and exposed in a carbonation chamber for up to 140 days. The carbonation chamber 

contained a 5% concentration of CO2. Prisms measuring 50 x 50 x 300 mm were cast for studying the degree of carbonation, and 150 

mm cubes were cast for measuring the impermeability index, pore volume and compressive strength of concrete. The result shows 
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that, strength and curing of concrete are the main factors affecting the impermeability index; depth of carbonation was higher for low 

strength and air-cured concrete. Carbonation reduces the permeability and porosity. The reduction was greatest in poor quality 

concrete. When compared with the other effects of carbonation the reduction in permeability is seen to be similar to the reduction in 

electrical resistivity. Because of carbonation chamber for 28 days it leads to a significant reduction in the permeability and porosity of 

concrete.  

                                                Ca(OH)2 + CO2                                  CaC03 + H20 

                                                 CaCO3   + CO3                                                 Ca(HCO3)2       (Soluble) 

Carbonation of concrete is the chemical reaction between atmospheric carbon dioxide and the products of hydration of cement, 

particularly Ca(OH)2 in accordance with the above reaction. However, it is now accepted that the other hydration products such as 

calcium silicate hydrate (C-S-H) and even the residual unhydrated cement compounds which are present in all concrete also cause 

carbonation of concrete. 

V.M. Galande [26]
 
said that, concrete is the shield for the reinforcement. The concrete protects the steel when concrete pH value is 

around 12. If the value is below 12 the protection gradually decreases, the value of 9.5 will not provide any protection to steel from 

corrosion. The free lime present in concrete is mainly responsible for protecting the steel by providing alkaline environment. When 

external agents like water, acids gases and other chemical compounds react with free lime present in concrete, free lime converted into 

different complex compounds. This results, either acidity or lowering alkalinity of concrete. If pH lower than 9.5 result the steel 

susceptible to corrosion. Carbon dioxide and chloride salts are the two agents responsible for steel corrosion. The chemical reaction is 

shown below; 

                                                                                              Fe                                Fe 
++ 

 + 2e
- 

                                                                               Fe
++   

+  2OH
 -                                         

  Fe (OH)2 

Joo Hwa Tay and Woon Kwong Yip[27] have studies effect of reclaimed wastewater on concrete properties. From this study, waste 

water form Jurong Industrial water works taken with 0%, 25%, 50%, 75% and 100% replacement of potable water. Water to cement 

ratio 0.6 and curing days 3, 7, 21 and 28 are considered for compressive strength testing. For studying long term effect of reclaimed 

waste water on compressive strength, two mixes are taken from potable water and other from 100% replacement of potable water with 

curing for 3 month, 6 month and 12month. Result shows a general increase in compressive strength with increase in percentage of 

reclaimed wastewater ranges from 8% to 17%. The use of reclaimed wastewater for concrete mixing is seen to influence favorable the 

strength development of concrete at earlier age, for ages 3 month and beyond the effect was insignificant.  

 

Ravindra Gettu and etal [28] have studied the corrosion behavior of steel in cracked ordinary portland cement and portland pozzolona 

cement concrete when exposed to chloride rich environment. Three water to cement ratio of 0.37, 0.47 and 0.57 and pre-cracked width 

of 0.2mm and 0.4mm were taken. Specimens of concrete with steel bar 12 mm diameter placed at bottom with 20mm clear cover. 

Different tests conducted were chloride ion penetration and gravimetric weight loss. Results show that, chloride ion penetration of 

portland pozzolona cement was three times more than ordinary portland cement. The gravimetric weight loss of reinforcement in 

portland pozzolona cement is 50% less than that of ordinary portland cement. 

 

Kunal Kupwade and Erez N. Allouche [29] have studied the durability of steel reinforcement made in geo-polymer concrete 

specimens, made with alkali-activated fly ash and ordinary portland cement in cyclic wet-dry chloride environment over a period of 12 

months. Results shows that, geo-polymer concrete specimens were found to exhibit lower chloride diffusion coefficient, chloride 

content and porosity compared with ordinary portland cement. It is proposed that, geo-polymer concrete serve as an effective 

substitute for ordinary portland cement concrete in marine environments or subjected to prolonged exposure to salts.   

 

Pilar Alaejos and Miguel A. Bermudez [30] have studied the effect of sea water curing on properties of reinforced cement concrete. 

Different tests conducted are, compressive strength, porosity, chloride penetration rate and capillarity. The result shows that, sea water 

curing does not affect compressive strength, or the porosity of concrete specimens cast with sulfate resistance cement. However, it 

increase the chloride concentration at the concrete surface which results hygroscopic effects and lead to water absorption and capillary 

suction. Chloride penetration coefficients are initially higher in sea water curing concretes, but as time increases the curve becomes 

constant. 
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III. CONCLUDING REMARKS 

    Impurities present in water are reacting differently with different constituent of cement. These reactions mostly affect the setting 

time, compressive strength and may also cause straining of concrete surface. All impurities may not have adverse effects on the 

properties of concrete. Some impurities react such that, net result may be harmless or improve concrete properties. Also impurities 

present in water varies depending upon places, time, environment and human interference. Hence it is difficult to draw a common 

conclusion for use of water for mixing and curing in concrete.  The use of impure water for concrete mixing is seen to favorable for 

strength development at early ages. However the general consensus is that, there is reduction in the long term strength of concrete. But 

with proper mix design and acceptable tolerance limit of impurities in water, it may possible to use impure water in concrete mixing 

and curing also. On the other hand, there is a risk of steel corrosion in reinforced concrete, which is also a major concern for research.    

 

    Following conclusion are drawn from the review of literatures 

1) Degree and rate of attack of corrosion of steel is increases as pH value of water decreases. It was found that, the rate of 

corrosion is more below 3.0 pH value of water. Chlorine ions present in water form hydrochloric acid (HCl), can act as a 

catalyst for oxidation of steel in concrete. This results formation of Fe(OH)2 which allows to easier penetration of chloride 

ions and hence formation of corrosion 

2) There is reduction of compressive strength and split tensile strength of concrete with reduction in pH value of water. 

3) There is reduction of bond strength and freeze-thawing action of fiber reinforced concrete with increase in pH value of 

water. 

4) Presences of high alkali about 1% to 1.25% of Na2O3 shows, minimum shrinkage of concrete and high freeze-thawing 

resistance. 

5) Compressive strength of concrete is increase when temperature is in between 200
o
C - 250

o
C because of accelerated curing 

of concrete. It was observed that, there is reduction in strength more rapidly at temperature ranges 700
o
C – 900

o
C. 

 

In practice, the possible effects of various impurities in the mixing water are tested simply for their setting times and strength 

development and compared to the same mix prepared with potable or distilled water.  
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    Abstract- The detection of modulated signals and analysis has been verified under white Gaussian noise channel for different signal 

to noise ratio levels. The up gradations of detection performance and reliability have been enhanced under white Gaussian noise 

channel using spectrum analysis method. In this paper we have developed different models and performed simulation using Mat lab 

version 2014a by spectrum analysis method for several digital modulated mobile signals commonly used in today’s communication 

world. The proposed spectrum method is based on modified Periodogarm algorithm is superior in simplicity of computation to detect 

the presence of mobile modulated signals efficiently at low SNR which can be used to sense spectrum effectively to solve the problem 

of spectrum scarcity. 

 

    Index Terms- Spectrum sensing, Power Spectral Density(PSD), A White Gaussian Noise(AWGN), Signal Processing, Digital 

Modulation, Signal to Noise Ratio(SNR), Total Harmonic Distortion(THD). 

 

I. INTRODUCTION 

Spectrum is a very essential commodity in today’s day to day communication. Most of the today’s wireless communication adopts 

fixed spectrum allocated policy[1].Proper planning and utilization of spectral resources are allocated & controlled by each countries 

governmental departments. Federal communication commission’s (FCC) frequency charts[2] shows the poor utilization of spectral 

resources. Now with n number of users, n number of frequency channels & with this many number of secondary multitasking 

applications been attached to  the same mobile devices a proper spectrum sensing technique is needed to detect and analyze the mobile 

signal [3]or user. In general the signal can be analyzed and measured using various techniques which include constellation scope 

technique [4] , trajectory scope technique, synchronization  diagram  technique[5] & [8] .The advantages of these existing methods is 

they are good for analysis at signal dominating situations where as they are not suitable at noise dominating over signal situations i.e 

at low SNR. Signal detection is very poor & suffers from a bad performance. Spectrum based peak method measurement [6] has been 

introduced to solve the problem of efficient detection of modulated mobile signals specially at low SNR, which uses the modified 

periodogram algorithm to estimate the power spectrum [7]. Applying this method for spectrum sensing can realise fast, accurate & 

reliable searching of signals. The simulink models has been developed with filter & without filter to analyse the detection of signals at 

various SNR. Finally the spectrum based simlink models has been introduced to analyze the signals effeciently.The paper is being 

organized as follows: Section II defines the development of sim link models for spectrum sensing. The related simulated results are 

showed in section III .In order to fulfil the efficient detection we modelled & simulated the transmitter & receiver using Raised Cosine 

Filter and discussion & analysis is being done in the same section .Finally section IV gives the conclusion. 

 

II.DEVELOPMENT OF MODELS FOR SPECTRUM SENSING 
For efficient detection of signals, various simulink models developed & analysis has been done using Raised cosine FIR filter &  

without using filters. Signals has been detected using two dimensional frequency domain representation. The performance of detection 

can be improved by developing models specially using a spectral analyser tool at low SNR conditions for spectral peak measurements. 

Various models developed are shown below. The filter used is raised cosine transmit filter which filters the signal using normal raised 

cosine FIR Filter or Square root raised cosine FIR Filter. The models using spectrum scope been developed to analyse  spectral peak 

and Power Spectral Density at various Gaussian channel , Total Harmonic Distortions & Channel Capacity etc .Total harmonic value 

represent the ratio of power in the harmonics ‘D’ to the power of fundamental frequency ‘S’. If the noise power is too high in relation 

to the harmonics the total Harmonic Distortion THD value is not accurate. In this case lower the resolution band width or select a 

different spectral window .THD = 10 log10(D/S).  

 

 
Figure1 Signal Detection model without filter 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 1, January 2015      134 

ISSN 2250-3153  

www.ijsrp.org 

 

        Figure 2 Signal Detection model with filter 

 

 

Figure 3 Signal Detection  with spectrum model 

 
III.SIMULATION ENVIRONMENT & RESULTS 

 
The simulations were carried out to the different signals with white Gaussian noise channel characteristics at various signal to noise 

values. In order to get suitable spectral functions of various digital modulated signals that are most commonly used in today’s mobile 

communications and classify them according to constelled points, trajectory regions & spectrum, we have simulated the signals & 

passed them through the constellation scope, spectrum scope by using Modified Periodogram Algorithm and the following detection 

plots are shown in fig3 – fig9. 

 

 
 

Figure 4 constellation diagram at the input side  

 

 
 

Figure 5 Trajectory diagram at the input side 
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Figure 6 Trajectory diagram at the output side (low SNR) without filter 

 

 
 
Figure 7 constellation diagram at the output side (low SNR) without filter. 

 

 
 
Figure 8 Trajectory diagram at the output side with filter (low SNR) 

 

  
 
Figure 9 constellation diagram with filter(low SNR) 
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Figure10 Peak based spectrum at Transmitter with filter 

 

 
 

Fig11 Peak based spectrum at receiver (at low SNR) 

 

 

 
 

Figure 12.Distortion measurement at transmitter. 
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Figure 13.Distortion measurement at receiver (at low SNR) 

 
From Fig 10-13, it is clear that the percentage of missed detections of modulated mobile signals is very less.It shows the measurement 

of power spectral 

density vs various frequency very clearly. Here we have applied modified periodogram algorithm to estimate the spectrum. Also at 

low SNR it is found better detection compared to any other previous methods. Distortions measurements have been done very clearly 

at harmonics upto six numbers. So the spectrum based on modified periodogram algorithm is proved to realize high detection accuracy 

at low SNR. The results reveals the good accuracy &  high reliability can be achieved using this algorithm. 

 
IV. CONCLUSIONS 

 

In this paper we showed that peak based spectrum detection method for spectrum sensing can be used to increase the spectrum 

efficiency in wireless network and analyze the signal in a better way. Compared to previous methods modulated signals has been 

analyzed in this paper by using spectrum analysis for a white Gaussian noise channel measurement using PSD helps to observe the 

waveforms Signals  are being analysed at different SNR’s. We performed Matlab Simulations of Spectral functions of digital 

modulated signals commonly used for mobile radio communications. Spectral Density Functions, Spectral Peak Power 

Measuement,Channel Band width & Channel powers are measured for different values of SNR with Filter & Without filter for 

Gaussian Noise channel. This has been compared and analysed with previous techniques & the results proved that Spectrum technique 

gives better solutions. Maximum spectral peak values versus frequency has been  measured at low SNR & medium range of SNR very 

clearly Distortions measurement can be  efficiently done up to higher order harmonics so that efficiency in detections can be increased 

in detection of signals which in turn helps to solve the scarcity of spectrum problem faced in today’s mobile communication. Channel 

band width & channel capacity can be measured efficiently which solves spectrum wastage in most of the cities. We believe that 

proposed measurement technique is important for the proper utilization of spectrum and more attention needs to be devoted to such 

areas.Our future work is directed towards enhancement of this spectrum measurement using 3-Dimentional approach, specially at low 

SNR condition to get detections better, which would also lead to lower computational complexity & processing delay. 
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Abstract- In this paper we propose an efficient pipelined 

architecture for low power,high throughput and low area 

adaptive FIR filter based on distributed airthemetic. The 

throughput rate is significantly increased by parallel look-up 

table(LUT) update. Reduction in power consumption is achieved 

by using a fast bit clock for carry save accumulation. We have 

shown that sampling period could be sequentially reduced by 

using carry save accumulation for DA based inner product. It 

involves half the number of register compared to the existing DA 

based design to store of input samples. The system is 

implemented in FPGA that enables rapid prototyping of digital 

cirtcuits. 

 

Index Terms- Finite Impulse Response (FIR),  Look Up Table 

(LUT), Distributed airthemetic (DA), Field Programmer Gate 

Array (FPGA). 

 

I. INTRODUCTION 

n the recent years, there has been a growing trend to 

implement digital signal processing functions in Field 

Programmable Gate Array (FPGA). In this sense, we need to put 

great effort in designing efficient architectures for digital signal 

processing functions such as FIR filters, which are widely used 

in video and audio signal processing, telecommunications and 

etc. 

        Many digital signal processing (DSP) applications require 

linear filters that can adapt to changes in the signals they process. 

Adaptive filters find extensive use in several DSP applications 

including acoustic echo cancellation, signal de-noising, sonar 

signal processing, clutter rejection in radars, And channel 

equalization for communications and networking systems [1], 

[2]. In many cases, the sampling frequencies for digital 

processing of these signals are close to the system clock 

frequencies. Thus, it is important for the adaptive filters 

implementedto have a high throughput 

        Traditionally, direct implementation of a K-tap FIR filter 

requires K multiply-and-accumulate (MAC) blocks, which are 

expensive to implement in FPGA due to logic complexity and 

resource usage. To resolve this issue, we first present DA, which 

is a multiplier-less architecture. 

        Implementing multipliers using the logic fabric of the FPGA 

is costly due to logic complexity and area usage, especially when 

the filter size is large. Modern FPGAs have dedicated DSP 

blocks that alleviate this problem, however for very large filter 

sizes the challenge of reducing area and complexity still remains. 

Very efficient methods have been developed for the parallel 

implementation of static digital filters in field programmable 

logic arrays (FPGAs) or custom ICs [4]. Distributed arithmetic 

(DA) [5] is one method often preferred since it eliminates the 

need for hardware multipliers and is capable of implementing 

large filters with very high throughput . 

        An alternative to computing the multiplication is to 

decompose the MAC operations into a series of lookup table 

(LUT) accesses and summations. This approach is termed 

distributed arithmetic (DA), a bit serial method of computing the 

inner product of two vectors with a fixed number of cycles. 

        The original DA architecture stores all the possible binary 

combinations of the coefficients w[k] of equation (1) in a 

memory or lookup table. It is evident that for large values of L, 

the size of the memory containing the pre computed terms grows 

exponentially too large to be practical. The memory size can be 

reduced by dividing the single large memory (2Lwords) into m 

multiple smaller sized memories each of size 2k where L = m × 

k. The memory size can be further reduced to 2L−1 and 2L−2 by 

applying offset binary coding and exploiting resultant 

symmetries found in the contents of the memories. 

        This technique is based on using 2's complement binary 

representation of data, and the data can be pre-computed and 

stored in LUT. As DA is a very efficient solution especially 

suited for LUT-based FPGA architectures, many researchers put 

great effort in using DA to implement FIR filters in FPGA. 

Patrick Longa introduced the structure of the FIR filter using DA 

algorithm and the functions of each part. Sangyun Hwang 

analyzed the power consumption of the filter using DA 

algorithm. Heejong Yoo proposed a modified DA architecture 

that gradually replaces LUT requirements with multiplexer/adder 

pairs. But the main problem of DA is that the requirement of 

LUT capacity increases exponentially with the order of the filter, 

given that DA implementations need 2Kwords (K is the number 

of taps of the filter). And if K is a prime, the hardware resource 

consumption will cost even higher. To overcome these problems, 

this paper presents a hardware-efficient DA architecture. 

        In this paper, we propose an efficient LUT-less architecture 

for high-speed DA-based adaptive filter with very low 

adaptation-delay. We have shown that the minimum sampling 

period could be substantially reduced by using carry-save 

accumulation for DA-based inner-product computation. The 

proposed design requires less than half the number of registers 

compared to the existing design for storing the necessary sums of 

input samples and involves a simple structure for weight 

updating. This method not only reduces the LUT size, but also 

modifies the structure of the filter to achieve high speed 

performance. The proposed filter has been designed and 

synthesized with ISE 14.1, and implemented with a FPGA 

SPARTAN3E device. Our results show that the proposed DA 

architecture can implement Adaptive FIR filters with high speed. 

I 
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        In the next Section, we present a brief review of the LMS 

adaptive algorithm, followed by the description of the proposed 

DA-based technique for adaptive filter in Section III. The 

structure of proposed adaptive filter is described in Section IV. 

We provide the synthesis report and X-power Analysis of the 

proposed structure [8] in Section V, and conclusions are given in 

Section VI. 

 

II. REVIEW OF LMS ADAPTIVE ALGORITHMS 

        During each cycle, the LMS algorithm computes a filter 

output and an error value of magnitude equal to the difference 

between the current filter output and the desired response. The 

estimated error is then used to update the filter weights in every 

training cycle. The weights of LMS adaptive filter during the nth 

iteration are updated according to the following 

 

equations.  

Wn+1=Wn+µe(n).Xn (1a) 

Where  

e(n) = d(n) – y(n) (1b) 

and  

y(n) = Wn
T
Xn (1c) 

 

        Xn and Wn are the input vector and the weight vector, 

respectively, at the nth training iteration, and given by 

 

Xn = [ x(n),x(n-1),…,x(n-N+1)]
T
 Wn =[ wn(0),wn(1),…,wn(N-1)]

T
 

 

        d(n) is the desired response and y(n) is the filter output of 

the nth iteration. e(n) denotes the error computed during the nth 

iteration which is used to update the weights, and μ is the m 

convergence-factor. N is the order of the LMS adaptive filter.. 

The weight-update equation of such delayed LMS adaptive filter 

is given by 

Wn+1 = Wn+µe(n-m).Xn-m (2) 

 

        The block diagram of delayed LMS adaptive filter is 

depicted in Fig. 1. It can be seen that the adaptation-delay m is 

the number of cycles required for the error corresponding to any 

given sampling instant to become available to the weight 

adaptation circuit. In the conventional delayed LMS algorithm. 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Pipelined LMS adaptive filter. 

 

         (Fig.1), the adaptation-delay of m cycles amounts to the 

delay introduced by the whole of adaptive filter structure 

consisting of FIR filtering and weight adaptation process. It is 

shown in [9] that the adaptation-delay of conventional LMS 

could be decomposed into two parts, where one part is the delay 

introduced by the pipeline stages in the FIR filtering and the 

other part is due to the delay involved in pipelining the weight 

adaptation process. Based on such a decomposition of delay, a 

pipelined LMS adaptive filter could be implemented by a 

structure shown in Fig.2. Assuming that the latency of 

computation of error is n1 cycles, the error computed by the 

structure at the nth cycle is e(n−n1), which is used with the input 

samples delayed by n1 cycles to generate the weight increment 

term. The weight-update equation of the pipelined LMS 

algorithm is given by 

 

Wn+1 = wn+µe(n-n1).Xn-n1 (3a) 

where  

e(n-n1) = d(n-n1) – y(n-n1) (3b) 

and  

Y(n) = wn
T
 –n2.xn (3c) 

 

        We can notice that during weight adaptation, the error with 

n1 delays is used while the filtering unit uses the weights delayed 

by n2 cycles. 

 

III. PROPOSED DA APPROACH FOR ADAPTIVE FIR 

FILTER 

        As discussed in the previous Section, the LMS adaptive 

filter consists of two main computational blocks, namely (i) the 

error-computation block which performs an N-point innerproduct 

computation followed by error calculation and (ii) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2. Modified pipelined LMS adaptive filter. 

 

the weight-update block which performs N-multiplication 

accumulation to obtain the new filter weights. For simplicity of 

presentation let the inner-product of (1c) be given by 

N 1  
Y  wk xk (4) k 0 

 

where wk and xk for 0 ≤ k ≤ N−1 form the N-point vectors 

corresponding the current weights and recent-most N – 1 input, 

respectively. Similarly, the weight-update equation (3a) be 

expressed in a generalized form 

(wk)new = wk+µe.xk     for  0≤k≤N-1 (5) 

        A. DA Approach for Inner-Product Computation  
        Assuming L to be the word-length, each component of input 
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vector x may be expressed in two’s complement representation: 

   L1  
2l 

 
 

w w   w (6) 
 

k ko  l 1 kl   
 

      
  

        where xkl denotes the lth bit of xk. Substituting (6), we can 
write (4) in an expanded form: 

 N 1   N 1  L1  
x  2 1l 

 
 

Y   x  w   x [  w ](7) 
 

 k 0 k  ko  k 0 k k 0 kl kl  
 

       
  

 
        To convert the sum-of-products form of inner-product of (4) 
into a distributed form, the order of summations over the indices 
k and l in (7) can be interchanged to 

 N 1   L 1 
2 
l

 [ 
N 1      

 

Y  x w   x 

k 

w 

kl 

] (8) 
 

         
 

 k 0 k ko l 1  k 0    
 

         
 

 

and the inner-product given by (8) can be computed as  
 

 L1           
 

Y  [  2 
l

 y ]  y       (9b) 
 

         
 

 l 1  l 0        
 

           
 

Where           
 

  N 1 

 

        
 

 yl   xk wkl       (9a) 
 

          
 

  k 0         
  

 
        Since any element of the N-point bit-sequence {xkl for 0 ≤ k 
≤ N − 1} can either be 0 or 1, the partial sum yl for 0 ≤ l ≤ L − 1, 
can have 2N possible values. If all the 2N possible values of yl 
are pre-computed and stored in a lookup table (LUT), the partial 
sums yl can be read out from the LUT using the bit-sequence {xkl 
for 0 ≤ k ≤ N − 1} as address-bits for computing the inner-
product.  
        The inner-product can, therefore, be calculated according to 
(9), in L cycles of shift-accumulation followed by LUT-read 
operations corresponding to L number of bit-slices {xkl} for 0 ≤ l 
≤ L − 1 as shown in Fig.3. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        Fig. 3. Block diagram of conventional DA-based 

implementation of 4-point inner-product. {x3lx2lx1lx0l} for 0 ≤ l 

≤ (L − 1) which constitute the bit-slices of the input vector are 

fed as address to the LUT during different bit-cycles. 

        Note that the partial inner-product yl for 1 ≤ l ≤ L – 1 are 

added while y0 is subtracted. Therefore, sign of the partial sums 

are required to be modified for l = 0. All the output bits of the 

LUT is thus required to pass through XOR gates for necessary 

sign-modification. To avoid this sign-modification, we can safely 

assume the signal samples to be unsigned words of size L, since 

we can always obtain unsigned input signal by adding fixed 

offset when the original input signal is signed. The inner-product 

given by (9) then can be expressed in a simpler form: 

 

 L1 
2
1

 yl 
 

 

y   (10a) 
 

 l 0   
 

Where    
 

 N 1  
 

y   
w

k 
x
kl (10b) 

 

 k 0  
 

 

        so that no sign-reversal of LUT output is required before the 

shift-accumulation. Moreover, the shift-accumulation in Fig.3 

involves significant critical-path, which could be replaced by 

carry-save accumulator, shown in Fig.4. The bit-slices of vector 

x are fed one after the next in the LSB to MSB order to the carry-

save accumulator. The sum and carry words obtained after L 

clock cycles are added together by a final adder. 

 

B. Weight Updating for DA-Based Adaptive Filtering 

        As suggested in [8], we can update LUT location containing 

the partial inner-products in Fig.3, instead of updating of 

individual weights. The content of kth LUT location is updated 

according to the relation 

(qk)new = qk +µe.ck (11) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4. Carry-save implementation of shift-accumulation. 
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        kj is the (j+1)th bit of N-bit binary representation of integer 

k for 0 ≤ k ≤ 2N − 1. Note that ck for 0 ≤ k ≤ 2N – 1 can be pre 

computed and stored in RAM LUT of 2N words. But instead of 

storing 2N words in LUT we need to store (2N/2 − 1) words in 

an input register table. The example of such an input table for N 

= 4 is shown in Fig.5. It contains only 7 registers to store the pre-

computed sums of input words, 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5. The input table for generation of possible sums of 

input samples. 

 

 

while 7 new sums are computed by seven adders. Also note that 

c0 = 0 and c1 is the recent-most input sample which need not be 

stored in registers 

 

IV. PROPOSED DA-BASED ADAPTIVE FILTER 

STRUCTURE 

        A straight-forward DA-based implementation of inner 

product of long vectors requires LUT of very large size. 

Therefore, the inner-products of long vectors need to be 

decomposed [10], and accordingly the computation of adaptive 

filters of large orders need to be decomposed into small adaptive 

filtering blocks. Therefore, we describe here the proposed DA-

based structures of small order and large order LMS adaptive 

filters separately in the next two sub-sections. 

 

A. Proposed Structure for Small Filter Orders 

        The proposed structure of DA-based adaptive filter of order 

N = 4 is shown in Fig.6. The filtering unit of this structure 

consists of an array of 15 registers R containing the partial inner-

products yl for 0 < l ≤ 15 and a 16 : 1 MUX1 to select the 

content of one of the those registers. Bit-slices of input word A = 

{x3l x2l x1l x0l} for 0 ≤ l ≤ L − 1 are fed to the MUX as control 

in LSB to MSB order, and the output of the MUX is fed to the 

carry-save accumulator (Fig. 4) for successive accumulation in 

each cycle. After L bit-cycles (The duration of each bit-cycle is 

equal to sum of one full-adder time TFA and a delay of the 16 : 1 

MUX.) the carry-save accumulator shift-accumulates all the 

partial inner-products and generates a sum word and a carry word 

of size (W+2)-bit each. 

        The weight-update unit for N = 4 consists of an input table 

consisting of 15 words (shown in Fig.5). The 15 words of input 

table are fed to 15 barrel-shifters. The barrel-shifter output yields 

the desired increments to be added with or subtracted from the 

partial inner-product available in the weight registers. The sign-

bit of the error is used as the control for add/subtract cell such 

that when sign-bit is 0 or 1 the barrel-shifter output is added with 

or subtracted from the content of the corresponding weight 

register, respectively. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 6. Proposed structure of DA-based LMS adaptive filter 

of order N = 4. 
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        Fig. 7. The logic used for generation of control word t for 

the barrel-shifter. 

        Fig. 8. Proposed structure of DA-based LMS adaptive filter 

of order N = 16 and P = 4. 

 

V. SYNTHESIS REPORT, RESULTS AND 

DISCUSSIONS 

        We discuss here the area and power consumption of existing 

DA based design of [8]. A filter with larger order replicates most 

part of the circuit for N = 4 and involves some additional adders 

as shown in Fig. 8. The proposed design involves 16 

adders/subtractors (15 for weight-update and 3 in CSA 

accumulator, final adder and error calculation of Fig. 6, and 7 in 

the input table of Fig. 5), 15 logarithmic barrel shifters of 3-stage 

each and 32 registers which is given in fig 9. In X-power analysis 

in fig 10 we get power consumption of 0.010W. the utilization is 

66 out of 7 which provide utilization factor of 10.6. In thermal 

properties effective TJA is given 40.0C/w. Maximum ambient 

temperature is given 81.7C. Due to this junction temperature is 

28.3C. We have coded the each architecture in verilog and 

simulate with Xilinx 14.1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 9 Design synthesis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 10 X-Power Analysis 

 

VI. CONCLUSION AND FUTURE WORK 

        We have suggested an efficient pipelined architecture for 

low-power, high-throughput, and low-area implementation of 

DA based adaptive filter. Throughput rate is significantly 

enhanced by parallel LUT update and concurrent processing of 

filtering operation and weight-update operation. We have also 

proposed a carry-save accumulation scheme of signed partial 

inner products for the computation of filter output. Offset binary 

coding is popularly used to reduce the LUT size to half for area-

efficient implementation of DA [2], [5], which can be applied to 

our design as well. 
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Abstract- Accident prevention is the key in effective Health, 

Safety and Environmental management system of any 

Organization. Understanding the pattern of accidents and ratios 

helps in preventing major accidents. The older theories on 

accident prevention have influenced the safety professionals to 

design accident prevention programs. However, over a period of 

time, rapid growth in industrials activities are challenging the 

theories. Hazards are different for different industries and hence 

resultant safety risks are not uniform. A need arisen to further 

review and interpret the accident patterns. This paper focused on 

reviewing and highlighting the gaps in interpretation of accident 

triangles with respect to Oil and Gas (upstream). How the Oil 

and Gas is interpreting the accident occurrence and evolving with 

preventive measures. 

 

Index Terms- Accidents, Accident Triangle, Oil & Gas 

(Upstream), accident prevention, Process Safety Incidents. 

 

I. INTRODUCTION 

n accident may be defined as an unexpected and unplanned 

occurrence, which may or may not involve injury. The 

possibility of an accident occurring is present in every sphere of 

human life.  

        Accident triangle prescribed by Bird (1969) and Tye and 

Pearson (1974/75) on accident rations were in practices. It has 

provided a support to safety professions to draw a road map in 

preventing accidents. Bird’s work was based in turn on earlier 

work by Herbert William Heinrich in the 1920, published and 

republished from 1932 to 1959 in his book Industrial Accident 

Prevention: A Scientific Approach.  

        Three principles based on the accident triangle are:  

        There are consistently greater number of less serious events 

than more serious ones.  

        Many near misses could have become events with more 

serious consequences.  

        All the events (not just those causing injuries) represent 

failures in control, so are potential learning opportunities.  

        It is evident from various accident prevention theories that 

accidents do not happen always according to predefined 

sequences and scenarios. Rather, they – almost always – fail in 

complex ways and there is a variety of root causes leading each 

time to the accident. For that reason it is not possible for a 

prescriptive regulatory framework to address all relevant risks. It 

is necessary to use the principles of risk assessment and safety 

management to review and control the risks on a case-by-case 

basis.  

 

II. HEINRICH ACCIDENT PYRAMID  

        Herbert William Heinrich (1886- June 22, 1962) was an 

American industrial safety pioneer from the 1930s. He was an 

Assistant Superintendent of the Engineering and Inspection 

Division of Travelers Insurance Company when he published his 

book Industrial Accident Prevention, A Scientific Approach in 

1931. One empirical finding from his 1931 book became known 

as Heinrich's Law: that in a workplace, for every accident that 

causes a major injury, there are 29 accidents that cause minor 

injuries and 300 accidents that cause no injuries. Because many 

accidents share common root causes, addressing more 

commonplace accidents that cause no injuries can prevent 

accidents that cause injuries. 

        Heinrich's work is claimed as the basis for the theory of 

Behavior-based safety by some experts of this field, which holds 

that as many as 95 percent of all workplace accidents are caused 

by unsafe acts. Heinrich came to this conclusion after reviewing 

thousands of accident reports completed by supervisors, who 

generally blamed workers for causing accidents without 

conducting detailed investigations into the root causes. 

        While Heinrich's figure that 88 percent of all workplace 

accidents and injuries/illnesses are caused by "man-failure" is 

perhaps his most oft-cited conclusion, his book actually 

encouraged employers to control hazards, not merely focus on 

worker behaviors. "No matter how strongly the statistical records 

emphasize personal faults or how imperatively the need for 

educational activity is shown, no safety procedure is complete or 

satisfactory that does not provide for the . . . correction or 

elimination of . . . physical hazards,"  

        This theory came to be accepted as the norm for 

occupational safety for many years, and continues to have a 

major influence on the ways in which executives and leaders 

think about it. However, modern methods of examining the 

causes of accidents prove that the safety pyramid is not a valid 

tool for injury prevention. 

 

III. ACCIDENT PYRAMIDS AND SAFETY CULTURE 

        Organizations have realized that work place injuries are no 

more tolerable. However, focus was on reacting for accidents and 

its corrective actions. A need has arisen to understand the root 

causes of accidents learn lessons from the past incident and 

establish a sustainable safety culture. There are four types of 

safety cultures practiced to achieve “Zero Accidents” at work 

Place.  

- Reactive Culture 

- Dependent Culture 

A 
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- Independent Culture 

- Interdependent culture 

        For all the above stages to progress, the pattern of accidents, 

the pyramid structure became vital for emulating accident 

prevention program.  

 

IV. ACCIDENT DATA MANAGEMENT IN OIL & GAS INDUSTRY  

        Learning lessons from accidents is vital in order to avoid 

accidents in the future. Knowledge of past accidents serves as 

important input to risk assessment with respect to hazard 

identification, consequence evaluation, decision support, and 

identification of high risk areas.  

        40-years’ experience of worldwide offshore accident history 

is systemized and stored in DNV GL’s Worldwide Offshore 

Accident Databank - WOAD. 

        Technical information about approximately 3700 offshore 

units including mobile drilling unit’s location and operation 

mode at any time is available.  This helps the Oil & Gas industry 

for developing their accident prevention program.  

        Data on a number of parameters such as name, type and 

operation mode of the unit involved in the accident, date, 

geographical location, chain of events, causes and consequences, 

and evacuation details are available. 

        International Association of Oil & Gas Producers (OGP) has 

been collecting the safety incident data since 1985. It is having 

largest data base of safety performance in E&P Industry. About 

fifty member Organization of Oil and Gas participate in annual 

benchmarking process which focuses on accidents and injuries in 

the sector. The accident pyramids resulted from these 

comparative studies are different from the Heinrich theory.  

 
 

 

 

 
 

 
 

 

 

        These incident triangles of OGP pertinent to three 

consecutive years helped the Oil & Gas Industry to further design 

accident prevention programs. It also released Life saving rules 

(OGP Life saving rules, OGP report no 459) intended for Oil & 

Gas Industries.   It is interpreted that 67% of fatal accidents 

would have been reduced by implementing life saving rules. 

These are rules consists of icons with simple text providing 

simple communication on prevention of accidents. These life 

saving rules are prepared based on accident data and pyramids in 

Oil and Gas Industry. There is an increase in work hours  by 2% 

and decrease in fatalities.  

 

V. SUMMERY AND CONCLUSION 

        Heinrich’s Accident pyramid helped the industry to look 

ahead for prevention of accidents. It has brought an insight to 

understand the sequence of serious accident occurring and 

accordingly the Organizations have proactively designed their 

accident prevention programs. However, rapid and diversified 

industrial activities, many hazards increased and accordingly the 

risk of serious accidents increased. The research on post Heinrich 

proposal suggested to revalidation of the theory and Organization 

to relook into their specific hazards and risk controls to prevent 

serious injuries at work place. 
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     Abstract- Currently, Microwaves are widely used in chemical Industry to accelerate chemical reaction. Some research result has 

shown that microwaves heating can significantly accelerate the reaction. The purpose of this experiment was to synthesize of dibutyl 

pthalic by using butyl alcohol, pthalic anhydride and catalyst as a sulfamic acid under the microwave oven. Kinetic study of above 

system was carried out it is found that reaction is very fast under microwave oven. Use of microwave energy to heat chemical reaction 

leads to not only reduce the chemical reaction from hour to minute also reducing side reactions and increases the yeid and improve the 

reproducibility. 

 

    Index Terms- microwave (MW);  Phthalic  Anhydride (PAN); butyl alcohol (BuOH); ETHYL ALCOHOL (EtOH) 

 

I.INTRODUCTION 
Sulfamic acid is strong mineral acid existing in crystalline form .It is cheap .It is used to clean equipments and vessels in food industry 

to remove deposits ,scales and oxide films .It is also to sulfonate organic substance s like alcohol , phenol etc. As catalyst it can 

replace sulfuric acid which is widely used for esterification. Use of sulfamic acid which is widely used for esterification .Use of 

sulfamic acid as a catalyst for esterification has many advantages over sulphuric acid and other catalyst. Aim of present work was to 

investigate the use of sulfamic acid as a catalyst for esterification. Catalytic action of acids in esterification reaction is closely 

connected with H+ ion concentration. The stronger and more completely ionized acids posses’ high catalytic activity. General 

mechanism of esterification with the use of catalyst is given below. 

When co-catalyst Hydrogen peroxide (H2O2) is used along with H+ ions as main catalyst, reaction mechanism occur as given below 

From the mechanism proposed we find that hydrogen peroxide is regenerated Hence small amount of hydrogen peroxide gives more 

conversion which has been experimentally verified. Nowadays, the important development in the industry is that many traditional 

chemical processing techniques are reaching their optimum performance while consumers demand’s stretch and governmental 

regulations tighten. The central starting point is the knowledge of chemical processes, which cause activation of the reaction or 

deterioration of the quality of the products. With this knowledge and by combining several techniques in an intelligent way it is 

possible to accelerate processes and to reduce the chemical uses. Microwave technology can be very useful for chemical processing, 

because products are heated directly instead of by convection and conduction. This means a reduction of the total processing time, no 

overheating and degradation of the product, and preservation of the product quality. The purpose of the study is to investigate the 

microwave superheating phenomena and their impact in homogeneous chemical reaction by using microwave heating. The specific 

mode of microwave heating is also used to improve chemical process by the selective and volumetric thermal effect of microwaves on 

the heterogeneous catalytic reactions 

EFFECT OF STRUCTURE ON ESTERIFICATION  

The rate at which different alcohols and acids are esterified as well as extent of reaction are dependent upon the structure of molecule 

and type of radical present. With acetic acid at 155°c , the primary alcohols are esterified more rapidly . Under the same conditions the 

secondary alcohols react much slower and have lower limits of esterification . The tertiary alcohols react much more slowly and yields 

are generally low 1 – 10% of conversion at equilibrium. Tests with isobutyl alcohol at chain (acetic ,propionic ,butyric) can be 

esterified  readily .Esterification limits of acid increase with increasing the molecular weight of an acid .The introduction of branched 

chain to the acid decreases the esterification rate and two branches cause still retarding effect .Double bond also has its retarding 

influence. 

   With anhydrous ethyl alcohol and hydrochloric acid, the rate of esterfication of straight chain fatty acid from propionic to stearic is 

substantially constant. Branching of chain cause retardation. 

COMPLETION OF ESTERIFICATION   

   Because of esterification of alcohol and organic acid involve reverse equilibrium these reaction do not go to complete , Conversion 

approaching 100 %  are desirable and can often be achieved by  simple method of upsetting the equilibrium by removing the one of 

the product formed either ester or water . In general, the esters are divided into three broad classes depending upon volatility of esters. 

1. Esters of high volatility – such as methyl formate methyl acetate. Ethyl formate having lower boiling point then those 

corresponding alcohols and therefore, can easily removed from the reaction mixture. 

2. Esters of medium volatility – these are capable of removing water formed by distillation e.g. ethyl, propyl, butyl, amyl, 

format, propyl, butyl acetate. In some cases ternary mixture of alcohol, ester and water is formed. 

3. Esters of low volatility – In this case these have several types of esterification. In the case of esters of butyl and amyl alcohol, 

water is removed as binary mixture with alcohol. To produce esters of lower alcohol, it may be necessary to add hydrocarbon such as 

benzene and toluene to increase the amount of distilled water with high boiling point alcohol e.g. Benzyl an accessory liquid is 

required to remove the water by distillation. 
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EQUILIBRIUM  

  The fact that esterification reaction involve an equilibrium was established in 1862 by M.P.E Berthelot in his study of ethylalcohol-

acetic acid system. 

CATALYSTS 

       In absence of catalyst all esterification reactions are very slow. In present of catalyst however such as H+ ions in liquid media or 

dehydrating oxides in gas phase , the point of equilibrium may reach very rapidly .The usual esterifying of from 1 to 5 % of the 

reaction mixture undergoing esterification . 

       The choice of proper catalyst for an esterification reaction is dependent upon several factors .the most common catalyst used are 

strong mineral acids but other reagents such as tin  salt , silica gel and cation exchange resin  

 

II.LITERATURE SURVEY 
        In present work esters of phthalic anhydride and n butyl alcohol were prepared using sulfamic acid as a catalyst. Benzyl alcohol 

was esterified with various carboxylic acids using the same catalyst. V.V.Mashkova wt.al.(1) , investigated sulfamic acid as a catalyst 

for the esterification process. They found that sulfamic acid present to the extent of 5% by weight of phthalic anhydride had the 

greatest catalytic effect. Esters of phthalic, maleic and adipic acid were prepared with sulfamic acid as a catalyst. The synthesis was 

conducted for the period of 25-40 min. the catalyst was then filtered off the conversion of acid to ester amounted to 96-98%.  Beside 

sulfamic acid, various other catalysts have been investigated for the esterification of phthalic anhydride with the aliphatic alcohols.  

      In 1974 Ando sumio et. Al. (2) used metal ion complex as a catalyst for the esterification anhydride with alcohol. The mixture of 

184 gm. Phthalic anhydride and 325 gm. Octanol was heated with stirring and removal of water. 2.96 gm. of 2 mgo- 6sio2 was added 

at 115 c and mixture heated for 1hrs 40 min. at temperature 195-200 c. to give 99% conversion. N dibutyl phthalate was prepared by 

mogica et. Al. (3), using h2so4 as a catalyst the reaction temperature was 140 c.  Kaledkowska et. al. (6) esterified phthalic anhydride 

with butyl alcohol in two stages. First stage was non catalytic and used 3.5:1, BuoH- phthalic anhydride at reflux and gave 0-BuOOB 

UO2 CC6 H4 CO2 H. As soon as H2O was observed in still, 12.5 weight % of wofatit KPS was added and H2Oremoved continuously 

to give 96.9 % of (BuOC) 2 C5 H4 after 8 hrs.  

        JIaojaslin et. al. (7) worked on esterification of phthalic anhydride using rare earths as a catalyst. They found that the catalytic 

activity of light trivalent rare erth oxide was higher than that of heavy rare earth oxide in esterification of phthalic anhydride of 

alcohol. Among the light rare earth oxides Tm203 and Ho203 were less active but Er203 and Yb203 were rather active. The oxides of 

rare earth elements with more stable electron configuration such as Lo, Gd& Lu were relatively inactive.                                                                                                                         

Takashoki kyoko et. al. (8), investigated hydrous zirconium oxide as a catalyst for esterification of carboxylic acid with alcohols.  

 Guo minguo et. al. (9), have given the method for preparation of liquid catalyst for the esterification . Liquid catalyst was prepared by 

chemical treatment of rare earth compound for esterification of acid with alcohol. Vigorously stirring the mixture of pulverized rare 

earth compound with 200-400 gm H2So4at 40-90 c for 2-5hrs gave a catalyst which was used for esterification 66 g acetic acid with 

isopentyl alcohol at 140c for 100 to 142 hrs to give 97.6% isopentyl acetate. Esters of acetic acid were prepared by Xu Vishung et. 

al.(10) , using perflurosulonic acid resin as a catalyst.  Refluxing alcohol (EtOH, MeOH,PrOH)with AcoH  mol ratio alc:AcoH 

=1.04:1 in presence of perelurosufonic acid resin for 1 hrs gave 33.9-99.1 % of the corresponding esters .  Esters can be prepared 

directly in good yield under mild conditions from corresponding carboxylic acid and alcohol using appels salt  (I) (4,5 , dichloro 

1,2,3,dithizolium chloride)and 2,6, lutidine (II) Folmer  James J et. al. (11), Thus RhcH2 COOH was treated with EtOH, I&II in 

CH2C12 for 2hrs at -78 c and then overnight at room temperature to give BnoEt. Benzyl esters were prepared by Maraves Dusan et. 

al. (12), using zeolite or synthesis mordenite as a catalyst. Benzyl acetate, Butyrate were prepared in 99.5 to 99.9 purity by refluxing 

equimolar amount of benzyl alcohol and respedtive acid in heptanes containing zeolite or synthesis mordenite.  Mr. Joshi (13) worked 

on esterification of Benzyl alcohol with acetic acid, propionic acid & bytyric acid .Catalyst used was ion exchange resine amberlyst 

15, along with co-catalyst hydergen peroxide .Reaction time was kept constant for 20 minutes .Percentage conversion was 35-70, 

depended on catalyst concentration and mole ratio of reactants. R Sengupta et .al .(14) studied kinetic of liquid phase esterification of 

Benzyl alcohol with Butyric acid using cation exchange resion Agrion c-100 as acatalyst .Effect of parameters such as catalyst 

concentration ,partical size , temperature etc .on fractional conversion of acid was studied.    

         D. N. Sharama et .al . (15) Studied the kinetics of esterification of ethanol with propionic using Dowx 50W-XB cation exchange 

resin in the H+ Form. The influence of hydrogen ion concentration of the catalyst, temperature, mole ratio of reactants & particle size 

of catalyst on the conversion of ethanol was investigated.  

 

 

 

III.EXPERIMENT 
 SYSTEM: PHTHALIC ANHYDRIDE -BUTYL ALCOHOL 

SYSTEM: PHTHALIC ACHYDRIDE – n BUTYL AlCOHOL 

 

 

Experimental Method : 

Phthalic  Anhydride (PAN) was esterified with butyl alcohol (BuOH) using Sulfamic acid as a catalyst . Total 16 batches of above 

system were taken .  
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First two batches were taken at two different sulfamic acid concentrations viz, 3% & 6% of total weight of reaction time & 

conversion. Mole ratio of PAN & BuOH was kept constant at 1:2.5 in both batches. 

Apparatus : 

 A three naked flat bottom and liter capacity Flask, was used as a reactor. It was kept on rotamantle provide with heater & 

magnetic stirrer. One neck was provided with thermometer well. Middle was stoppered .Third neck was connected with reflux 

condenser with the water separator. 

 

Materials : 

 BuOH & PAN both were L.R. Grade, of above 99% Purity, & manufactured by Loba chemi Pvt . Ltd. 

Sulfamic acid – Commercial grade supplied by  M/S P J Chemicals. 

 

Procedure : 

Into the flask was charged a 185 gm BuoH (2.5mols) & 148 gm PAN (1mol) . Heating & stirring was started to dissolved PAN in to 

BuoH . After dissolving the PAN into BuoH. 10 gm of sulfamic acid was added into the reactor. Zero time was taken as a time when 

reflux commenced.The course of reaction was followed by the quantity of the water collected in the separator. For 100% conversion 

of 1mo1of pan, quantity of water collected should be 18 ml, However it was found that after getting a 15 ml of water, the rate of 

evolution of water decreased considerably. It was found that some water was with sulfamic acid. The reaction was considered as 

completed. The reaction product was cooled to room temperature. Sulfamic acid was then filtered off. 

Washing 

Reacting mass was taken into 1 Lit. Beaker, to this raw water was added. Mixture was then stirred at room temp. For 4-5 min .The 

heterogeneous mixture was allowed to settle in to two layers, in the separating funnel. Lighter aqueous layer was discarded.  Heavier 

oil layer was subjected to rewashing as described above.  Purpose of washing was to remove the traces of sulfamic acid and unreacted 

PAN. 

 

Steam distillation 

Washed product was then subjected to steam distillation to remove the unreacted BuoH.  10 gm of sodium   carbonate was added to 

washed product before steam distillation.  Stem distillation was carried out at atmospheric pressure.  Steam was produced in pressure 

cooker (2 Lit. Volume).  The course of steam distillation was followed by smelling the distillate.  Steam distillation was stopped, when 

no smell of alcohol was found in distillate.  Steam distillated product which contains condensed steam was allowed to seprate into two 

phases.  Both phases were separately received.  Aqueous phase was dicareled.  The oil phase which is final product free from Sulfamic 

acid, PAN and BuoH, was weighted.Purity of final product was determined by measuring the Refractive index and SP.  Gravity of 

final product.  These properties for pure Dibutyl Phthalate, (1.BP) are 

R.I was 1.491-1.492 

  Sp-Gr,             1.045-1.048 

Batch 3 

 The catalyst used in batch 2, was reused in batch 3.  The quantities of PAN & BuoH were same as that in Batch2.  

Experimental procedure was same as explained above. 

 

Batch No. 4,5,6,7 

 Four batches were taken at different mol ratio of PAN & BuoH.  Moles of PAN and concentration of catalyst was kept 

constant in each of the four runs.  Following mole ratios of PAN & BuoH were taken. 

 

Batch No. Mol Ratio PAN:BuOH % of Excess BuOH Sulfamic Acid 

Concentration 

4 1:2 0 % 3 %  

5 1:2.2 10 % 3 % 

6 1:3 50 % 3 % 

7 1:4 100 % 3 % 

 

Table 1.Experimental procedure was same as described for batch 1. 

 

 

Batch no. 8 

 148 gm PAN & 185 gm BuoH mol ratio was taken for the esterification using H2So4 as the catalyst.  Purpose was to 

compare the catalytic effect of sulfamic acid to that of H2So4. 

 

 

Batch no. 9 
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 148 gm PAN was esterified with 148 gm of BuoH (PAN:  BuoH= 1:2) using 8.9 gms of sulfamic acid.  After completion of 

the reaction, the reaction mass was maintained at 2000c for 1 hr. After cooling to room temp., reaction product was washed & steam 

distilled as described for batch 1. 

 

Batch 10 and 11 

 1 mole of PAN was esterified with 2 moles of BuoH (PAN: BuoH=1:2) in 200 ml of xylene as the solvent.  Experimental 

procedure was same as described for batch1. 

 

Batch no. 12,13,14 

` Purpose was to determine how much alcohol (unreacted + excess) can be recovered.  148 gm (1 mol) of PAN and 185 gm 

(2.5 mols, 25% excess) BuoH was taken in each batch.  The quantity of sulfamic acid was also kept const in each batch. 

 

Alcohol recovery 

Distillate from steam distillation contains two layers. 

Lighter alcohol layer was separated from water layer and weighed.  Salt was added in water layer and kept overnight to settle into 

layer and kept overnight to settle into two layers. Alcohol layer was removed, in this way dissolved alcohol was removed from the 

water. 

 

Batch no. 15 and 16  

 Co-catalyst H2O2 was used along with sulfamic acid, a main catalyst. Both batches were charged with 148 gm BuOH (PAN: 

BuOH = 1:2.5) 10 gm sulfamic acid and 10 ml of 30% H2O2 solution. Reaction time for one batch was 25 min & same for the other 

batch was 50 min. Both batches were carried out at total reflux. Procedure of washing and steam distillation was same as described for 

batch I 

 

 

 

 

 

RESULT & DISCUSSION 

 

Ester obtained in each batch was almost pure. 

 

R.I 1.491-1.492 

Sp-Gr 1.045-1.048 

 

 

 

The conversion of PAN to ester is given by , 

                      % Conversion= (Weight of Ester Obtained/Weight of ester for 100% conversion) X 100 

                                             = (Weight of Ester Obtained/278) X 100 

 

Batch 1 and 2  

   The results of batch 1 and 2 are given in table III. Results show that the conversion is almost same in both batches. 

However reaction time has decreased by 1 hr 15 min when concentration of catalyst was doubled. 

 

Batch no. 12, 13, 14 

Purpose of Batch No. 12, 13, 14 was to dertermine how much alcohol (unreacted + excess) can be recovered. 

Unreated alcohol is given by  

Unreacted alcohol (A) = 2 % 74 (1-x) gms, where x is % conversion 

 

If B is alcohol in excess of the stoichiometric requirement.  

Then maxium alcohol available for recovered = A + B = 2 x 74 (1-x) B gms 

 

If C is actual quantity of alcohol recovered then, 

% of alcohol recovered = C/A+B = C/2x74(1-x)+B 

 

 

A.SYSTEM: PHTHALIC ANHYDRIDE (PAN) – n BUTYL ALCOHOL (BuOH)  

Catalyst: Sulfamic acid  
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Pressure: Atmospheric  

Varisbles: Temperature , Mole ratios , catalyst concentration  

Run No Mole reactios 

of reactant 

PAN : BuOH 

Catalyst 

Meq/gm of 

reactant 

Reaction temp 

– c 

Reaction time %Conversions 

1 1:2.5 0.309 - 3hrs 15 mins 84% 

2 1:2.5 0.619 - 2hrs 86% 

3 1:2.5 0.619 - 3.75hrs 84% 

4 1:2 0.619 130-180 1.5hrs 89.2% 

5 1:2.202 0.309 125-180 2.5hrs 88.1% 

6 1:3 0.309 122-130 3.75hrs 89.9% 

7 1:4 0.309 113-115 4 hrs 81.1% 

8 1:2.5 0.612 118-155 30 min 93.6% 

9 1:2 0.309 110-190 1.5 hrs 89.2% 

10 1:2 0.309 110-190 2 hrs 88.12% 

11 1:2 0.309 110-190 1 hrs 90.28% 

12 1:2.5 0.618 140-150 2 hrs 91.00% 

13 1:2.5 0.618 145-155 2 hrs 92.00% 

14 1:2.5 .618 140-165 2 hrs 92.00% 

15 1:2.5 0.309 115-120 25 hrs 53.00 % 

16 1:2.5 0.309 115-120 50 min 57.00% 

 

TABLE III 

 

Table IV gives of alcohol recovered in each batch. 

 

ALCOHOL RECOVERY 

 

   System         :  PHTHALIC ANHYDRIDE – n BYTYL ALCOHOL  

   Catalyst        :  Sulfamic acid  

   Co-catalyst   :  - 

   Pressure        :  Atmospheric  

 

Run No. Mol Ratio 

PAN : BuOH  

Sulfamic acid 

Concentration  

Reaction 

Temp. C 

Reaction 

Time  

Conversion  % of Alcohol 

Recovered  

12 1:2.5 6% 140-150 2hrs  91% 52% 

13 1:2.5 6% 145-155 2hrs  92% 62% 

14 1:2.4 6% 140-165 2hrs  92% 54% 

 

TABLE IV 

 

 

DSCUSSION OF RESULTS 

       Table III shows that with increase in concentration of the catalyst the time of reaction decreases. Generally it is found that of 

reaction decreases. Generally it is found that the rate of acid catalyzed esterification is proportional to acid or hydrogen ion 

concentration. The result is in agrement with above statement. It can be seen from Table III that the reaction temperature has 

decreased with increase in % of excess alcohol. Increase in % of alcohol in proportional to the temperature, the reaction mixture 

decreases its bolling point, since rate of reaction is more for the batches containing higher % of excess alcohol. It is evident from 

Table III (batches 9 and 10 ) that using xylene as solvent there is no considerable change in reaction time and % conversion .Batch 

no.4 was carried out with using solvent (xylene) other experimental conditions were same as given for batch 9 and 10 (with xylene ). 

Conversion and reaction time for batch 4 was nearly same as that of for batch 9 and 10. 

      Results of Table IV shows that % of alcohol recovery are not appreciable. However, alcohol recovery can be improved by the 

fractional distillation of water of distillate (which contaions dissolved alcohol) Co-catalyst H2O2 was used in batch no. 15 and 16 % of 

conversion is very less in both batches. However, for other system studied, it is found that use of co-catalyst increases conversion 

while reducing the reaction time. 
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 Result of batch 8 in which sulfuric acid was used as catalyst, shows that 93% conversion can be achieved within 30 min. Use 

of sulfuric acid as 93% conversion can be achieved within 30 min. Use of sulfuric acid as a catalyst has many disadvantages. On other 

hand sulfamic acid offer many advantages over sulfuric acid and other catalyst. Considering the advantages of sulfamic acid as 

catalyst, the time of reaction and operating conditions, manufacturing of dibutyl phthalate using sulfamic acid as a catalyst is 

economically attractive.    

 

B)SYSTEM : PHTHALIC ANHYDRIDE-ETHYL ALCOHOL(EtOH): 

 

          Phthalic anhydride was esterified with ethyl alcohol to form diethyl phthalate (DEP)Two runs of above system were taken. In 

first batch cation exchange resion was used as catalyst .Second batch was catalysed by sulfamic acid .Comparision between two 

batches was made on basis of % conversion and qulity of product. 

 

Batch 1 

Appartus  

        A three necked 1 lit capacity flat bottom flask was used as reactor. It was provided with thermometer well, stopper and reflux 

condenser. Reactor was placed on rotamentle provided with heater and magnetic stirrer. 

 

Chemicals  

       Phthalic anhydride used in present investigation contained above 99% equivalent.Alcohol used contained 92% ethyl alcohol; 

remainder was water.Its sp. Gravity was 0.807. Cation exchange resin – Amberlite IR – 120 micporous cation exchange resion (-SO 

H). Exchange capacity 3.0Meq/gm  

 

Procedure  

        Reactor was charged with 400 gm of PAN and 320 cc of ethyl alcohol. PAN was dissolved in ethyl alcohol. To the reactor 16 gm 

(4% by weight of PAN) of resion was added. Heating started.Zero time was taken as a time when reflux commenced. During the 

course of reaction after each 5 min 30 ml of alcohol was removed from the condencer and same quantily of fresh alcohol was added to 

the reactor. Initial temperature of the reaction was 97
0
c. It was raised to 180

0
c at the end of the reaction. Reaction was carried out for a 

hrs. Reaction was stopped by cooling the reaction mass to room temperature.Resion was filtered off from the reaction mass.   

 

 

                                     
      1-Condencer, 2-Thermometer well, 3-Reactor, 4-rotomantic,5- Thermometer 

  Figure 1: Experimental Set Up for System PAN-BuoH 

Washing and steam distillation  

            Purpose was to remove unreacted PAN and ethyl alcohol from the reaction product was same as described for system PAN – 

BuOH. After washing and steam distillation, final product was weighed. 

 

Batch – 2  

Catalyst used for batch 2 was sulfamic acid. Quantity of sulfamic acid used was 4 % (by weight) of PAN. Experimental procedure was 

same as described for batch 1.  

 

CALCULATIONS 
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   % conversion is calculated as  

% Conversion = weight of final product/weight of final product for 100% conversion x 100 

= weight of final product / 222x moles of PAN taken for reaction x100 

 

RESULT: Result of batch 1 & 2 are given in Table V 

SYSTEM       :   PHTHALIC ANHYDRIDE – ETHYL ALCOHOL  

Pressure      :   Atmospheric  

Temp           :   97-180 C 

Variable       :   Catalyst  

 

Batch No.  Quantities PAN,EtoH 

(gm) (ml) 

Catalyst Quantity of 

catalyst (% of 

PAN) 

Reaction time % conversion 

1. 400gms,320ml Resion 4 % 8hrs 85.16% 

2. 250gms,200ml Sulfamic acid 4% 8hrs 94.90% 

Table V 

 

DISCUSSIONS OF RESULTS 

Final product of batch I was somewhat black in colour. This is because the temperature was raised above 128
0
C (a 

temperature at which resion decomposes). The temperature can be lowered by taking larger quantity of excess alcohol. This in turn 

increases the cost of separation. Product of batch 2 was clear liquid. This is because the maximum temperature reached (180
0
c) was 

well below the decomposition of sulfamic acid. The time of reaction and catalyst concentration was same in both batches. Higher % 

conversion in batch 2 indicates that sulfamic acid is more effective catalyst then ion exchange resion. 

 

BATCHWISE EXPERIMENTAL RESULT 

 

 

BATCH N-BUTYL ALCOHOL PTHALIC 

ANHYDRIDE 

CATALYST 

1 100% EXCESS 

(150 gms) 

74 gms SULPHAMIC ACID 

1% by weight 

2 200% EXCESS 

(222 gms) 

148 gms SULPHAMIC ACID 

3 100 % EXCESS 

(150 gms) 

148 gms SULFURIC ACID 

 

 

REACTION BATCH HEATING USING 

CONVENTIONAL METHODS 

(MIN) 

HEATING UNDER 

MICROWAVE  OVEN 

(MIN) 

BATCH 1 54 6 

BATCH 2 45 5 

BATCH 3 18 2 

 

Compairison on the basis of time required for chemical reaction 

 

 

 

 

 

 

 

 

 

 

IV .KINETICS OF REACTION: 

Find out order of reaction 
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From below graph we can evaluate another observation table for find order of reaction  

 

 

 

 

 

 

 

 

 

 

From graph 

Slope =  

           N=  

                                                                  = 2 

                                          Where N = order of reaction 

                                           Hence etherification is second order 

                                           Kinetics of reaction from graph 

                                           lnK = 2 

                                           Rate of reaction =k=7.38 min
-1

 

                                                                 -rA=kCA
n 

                                                                 -rA=9.38(CA)
2 

mol/lit min
-1 

 

 

V.ADVANTAGES OF MICROWAVE OVEN: 

High speed synthesis 

Reduce side reactions 

Increases yields 

Improve reproducibility 

Less electric power required 

Esters formed have no further Reaction mechanism 

 

VI. APPLICATIONS: 

For production of ester from animal fats for food industry 

Exellent quality ester is formed used for biofuel 

It is used in paint industries 

 

 

VII CONCLUSION 

1) The stirring process doesn’t appear to be so notable under microwave irradiations as it is with conventional heating.  

 

Sr 

No 

Volume of 

sample (V1)ml 

Burette  reading 

(v2) ml 

 Concentration 

N1=   

Time (min) 

1 296 2 0.00675 2 

2 296 4 0.0135 4 

3 296 6 0. 0202 6 

4 296 8 0.0270 8 

5 296 10 0.0337 10 

6 296 12 0.0405 12 

7 296 14 0.04729 14 

8 296 16 0.0540 16 

9 296 18 0.0608 18.30 

Sr No -rA CA Ln(-rA) lnCA 

1 2.5 x 10
-3

 0.06 5.99 -2.81 

2 4 x 10
-3 

0.048 5.52 -3.03 

3 2 x 10
-3 

0.04 6.21 -3.21 

4 4 x 10
-3 

0.028 5.52 -3.51 
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2) Rates of etherification reactions are influenced by types of catalyst heating temperature. 
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Abstract- The study was conducted to document traditional 

practices in managing wild honeybees; to evaluate the 

adaptability of commercial apiculture; and, to assess the 

profitability of traditional and commercial apiculture in Ifugao. 

Keepers of wild honeybee were interviewed on the various 

aspects of its traditional management. An apiary was established 

using commercial honeybee (Apis mellifera). Two wild honeybee 

species, Apis cerena with two sub species, the dark-brown and 

the brown-colored species, and the Apis dorsata are being 

managed by beekeepers.  Keepers of wild honeybees apply 

traditional management techniques to ensure future harvest and 

to increase the yield of harvest. Natural hive improvement to 

contain more honeycombs and proper harvesting are the most 

widely practiced management technique for Apis cerena, while 

putting shade to the nest site/potential nest site and proper 

harvesting are the common management techniques applied for 

Apis dorsata. Commercial apiculture trial using Apis mellifera 

showed no conclusive results due to pesticide effect from nearby 

farms. Traditional apiculture however showed minimal but 

sustainable source income for wild honeybee keepers. 

Interventions were outlined to improve traditional apiculture.  

 

Index Terms- Apiculture, Apis sp., Commercial apiculture, 

Traditional Apiculture, 

 

I. INTRODUCTION 

fugao is an agriculture-based economy but majority of the 

people are subsistence farmers. The rugged terrain and sub-

tropical environment however provides opportunity for 

cultivating agricultural crops and vegetables and other livelihood 

opportunities such as beekeeping. Commercial Beekeeping as a 

livelihood alternative had been introduced in some parts of the 

Cordillera a few decades ago and there are some families already 

engaged in beekeeping in the region. In Ifugao, efforts were 

exerted by the Department of Agriculture to introduce 

commercial apiculture but for unknown reason, apiculture did 

not prosper in the province. 

        Meanwhile, wild honey is being harvested by some Ifugao 

beekeepers every year from what they claim as their own 

beehives. Gathering information as to how they sustained their 

harvest from wild honeybee is worth pursuing.  

        Honeybees are social insects that thrive best in a colony and 

belong to the family Apidae, Order Hymenoptera, Class Insecta. 

A colony is composed of a queen bee, drones, and workers. Each 

bee has an important task to perform in the growth and 

maintenance of the colony. Products derived from honeybees are 

honey, pollen, propolis, royal jelly, wax, and bee anti venom. 

Bees are also good pollinators of crops and can act as biosensors 

for monitoring the health of the environment.  

        Beekeeping or apiculture is known to augment family 

income and can help promote environmental protection because 

of the need to protect and/or plant more flowering plants to 

support the culture of honeybees [1]. It was pointed out by [2] 

that beekeeping will also ensure good quality yield of crops 

through pollination that leads to an improved regeneration of 

trees and promotes a good floral diversity. [3] also stressed the 

importance of honeybee’s integration to agroforestry systems 

that helps improve crop yield. Properly managed pollination by 

honeybees results in larger, well-formed fruits, berries, 

vegetables, nuts, and seeds. At the same time, the honeybees 

produce honey and a wide range of other products that are 

potential sources of income. 

        Conversely, decline in honeybee population is affected by 

destructive harvesting and the continued destruction of flowering 

vegetations [4]. The decline is aggravated by the use of 

pesticides to agricultural crops being frequently visited by bees. 

In some parts of Ifugao, some farmers are managing wild 

honeybees primarily for food unaware that they are also 

conserving the bees. Traditional management techniques are not 

as complicated as commercial apiculture management but ensure 

continuous harvest although the amount or harvest maybe far less 

than commercial honeybee. Traditional management of wild 

honeybee only requires courage, patience, and hard work and 

practically, no other capital is needed in managing wild honeybee 

except labor.  

        Documentation of traditional or indigenous methods of 

managing honeybee is important in the preservation of its 

knowledge and as database for possible replication in other areas. 

Evaluation of commercial honeybee production in Ifugao is also 

vital as potential additional source of income for the Ifugao 

farmers. Beekeeping or apiculture is the practice of intentional 

maintenance of honeybee colonies, commonly in hives, by 

humans. A beekeeper (or apiarist) may keep bees in order to 

collect honey and beeswax, or for the purpose of pollinating 

crops, or to produce bees for sale to other beekeepers [5]. 

        Apiculture can be practiced in orchards, home gardens, 

plantations, and many agroforestry systems including coconut, 

coffee, pineapple, and others. Beekeeping is also a relatively 

low-impact activity that can increase local people's income from 

native forest or conservation areas [3], [6].  

        Wangdali (2005) reported that apiaries using Apis mellifera 

were established in Tocucan Mountain Province and initial 

success were noted with a net income of P2, 836.00 for the first 

season and is expected to rise for the second season as colonies 

are expected to increase. He further pointed out that, integrating 

Apiary in fruit and vegetable production can contribute to the 

I 
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quality of organically grown fruits and vegetables. The 

challenges are for farmers to plant more trees or any flowering 

plants to support the insects, and to avoid the use of pesticides or 

selectively do spraying at the proper time, if spraying pesticides 

is unavoidable.  

        On the other hand, EPA (2008) posted that because of 

biological and economic considerations, native honey bees are 

more suitable to be reared by small farmers. Less capital is 

needed in raising these honeybees. Compared with the exotic 

European honeybee (Apis mellifera), native honey bees are more 

resistant to pest and diseases. 

        Also, colonies of native bees are available everywhere and 

so it is easy to start with one or two colonies of this kind of bees. 

Native bees which adhere to tropical nature are smaller and could 

produce 2 to 6 kg of honey per year while the European bees 

yield 50 kg of honey per year [6], [7]. Native honey bees also 

have greater tendency to abscond or leave suddenly, deserting 

their hive [6]. 

        Transferring wild honeybee to wooden beehive was also 

posted by [4]. Some specific traditional management practices 

such as colony management were also documented and reported 

by [8].   

        Generally, the study aimed to document indigenous 

apiculture management practices, and to test viability of 

commercial apiculture technology as a potential additional 

source of income for Ifugao farmers. 

        The study specifically documented the in-situ indigenous 

practices of managing/ conserving wild honeybees; validated the 

adaptability of commercial honeybee technology in Ifugao 

condition; and, compared the profitability of the indigenous and 

commercial honeybee cultures.  

 

II. MATERIALS AND METHODS 

        Survey through interview and documentation were used to 

determine the traditional conservation and management of wild 

honeybees. Six beehive keepers from different barangays in 

Ifugao served as key informants. They were interviewed in all 

aspects of in-situ management of wild honeybee from 

construction of beehives, maintenance and protection to 

harvesting, processing and marketing wild honey. The actual 

practices in the management of wild honeybee were shown to the 

researchers at the beehive sites. 

        An apiary was established and maintained at the vicinity of 

the Ifugao State University with the assistance of an apiculture 

expert [9]. . Eleven bee colonies, each with one mated queen 

were bought from a credible supplier. The colonies were 

maintained through supplemental feeding, when necessary and 

protection against predator were provided until honey flow or 

until honey can be harvested. The average yield per colony was 

recorded during harvest. Other data gathered included the kind 

and abundance of predators.  

        The general procedures in establishment of an apiary using 

commercial honeybee Apis mellifera was based from published 

article of [4] and manual published by  [1]. 

        Data on production/maintenance and sale of wild honey and 

commercial honey were compared using return on investment 

(ROI) economic analysis tools. 

 

III. RESULTS AND DISCUSSION 

Wild Honeybee Species.  

        The wild honey bees found in Ifugao are composed of three 

species which can produce honey juice for food consumption.  

The first species is locally known as Lucutan (Apis sp.) with two 

subspecies the brown-colored and the black-colored. This species 

is very small in size and looks like a wasp. They construct their 

honeycomb inside hollow trunks of trees or hollow spaces 

underneath rocks and boulders. They produce very small amount 

(0.1-0.3 kg) of honey per year. The second species is locally 

known as Alig (Apis cerana) also with two subspecies 

distinguished through their brown and dark-brown color. The 

former is said to be more aggressive in stinging human during 

harvests. Similar to Lucutan, Alig make their beehive on hollow 

trunk of tree locally known as lungog or on hollow spaces 

between or underneath rocks and boulders. This species produces 

about 3-7 kg of honey per year. 

        The third species of wild honey bee is the Iyokan (Apis 

dorsata) which are bigger in size than the A. cerena. They have 

white-colored rings in their dark gray bodies.  This kind of bees 

make their beehives on bended trees or branches in thickly 

forested areas and on open caves in rocky mountains which are 

far from disturbance by people and other animals. They yield 5-

25 kg of honey per year. When disturbed, they are the most 

dangerous because they attack and ran after intruders even inside 

the water. 

 

Wild Honeybee Colony Management 

        There is no well-defined step-by-step procedure or cycle in 

the traditional or indigenous colony management for wild 

honeybees in Ifugao. Traditional management starts as soon as a 

natural beehive is located. Beekeepers knows that they should 

inspect the hive and determine if the honey is harvestable or not 

and wait for the appropriate time before harvesting. They must 

apply proper way of harvesting and after harvest they remove 

debris to increase the volume of the hive so that it can 

accommodate more honeycomb in the future. Indigenous 

beekeepers are aware that sometimes the hive is empty due to 

absconding and must re-bait it but they are not aware of other 

causes of absconding except water entrance to the hive so they 

have to provide shade. Beekeepers also visit what they claim as 

their own beehive (hukip) during summer time to check presence 

of colony and to inspect harvestable combs.  

        Improved hives located below a big rock free from dripping 

rain are the only sites harvested every year. When the hives are 

more than half or nearly full of honey combs, keepers used to 

gather some of the combs full of honey leaving behind those full 

of brood (pupa) and empty white combs. According to one of the 

keepers interviewed, this practice will tend to make the bees 

more active in making more combs and gather more nectar to 

store as honey. When he was asked why not also gather those 

combs with brood so that the queen will be encouraged to 

produce more brood? He answered with a smile and said “I will 

try.” 

Traditional Management by Maintaining Beehives 

        Maintaining Beehive of Apis cerana (Alig). Over the past 

centuries, some Ifugao farmers maintain what they call as their 

own “Hukip”- a well maintained beehive where they harvest 

honey every year. The Hukip or natural beehive is either 
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constructed intentionally or improved beehive from newly 

discovered or abandoned natural beehive on tree trunks and 

rocky areas. Strictly speaking, the term Hukip refers to a 

concealed cave-like beehive that was carefully improved by 

somebody using stones. However, today this can also refer to 

improved hollow tree trunks as beehive. Traditionally, hukip are 

improved natural wild honeybee beehive purposely to increase 

harvest the following year. When a natural beehive is improved, 

the one who improved it is the rightful owner and has the right to 

harvest honey the following year and every year thereafter. 

Keepers usually leave signs that indicate that the beehive is 

already theirs so that honey hunters will not harvest without the 

owner’s permission.  

 

Steps in Making Beehive (Hukip) for Apis cerana (Alig) 

1. On rocky areas where wild honey beehives have been 

found, locate an area, usually underneath a big 

rock/boulder that is naturally hollow and water does not 

seem to enter or drip inside. 

2. Make a small horizontal cave about 45-60 cm deep and 

30-40 cm opening. Make sure that the upper portion of 

the cave is made out of stone. Clean the stone nicely 

because it is here where the honeycomb will be 

attached. Riprap the sides and floor of the hive with 

clean stones. If old beeswax is available, rub the wax at 

the upper portion and walls of the hive and scatter the 

remaining wax at the hive floor. This will serve as bait. 

3. Stone wall carefully the opening of the hive and cover 

the holes in between the stones with moss. Before the 

last stone is placed, put sugar cane or honeycomb with 

honey inside the hive. This will attract swarming 

honeybees.  Make sure the bait is suspended so that ants 

will not occupy the hive. 

4. Leave a small opening enough for honeybee to enter 

usually at the second layer of the stone wall from the 

ground. 

5. For easy harvesting, prepare the stone wall in such a 

way that a portion usually opposite the entrance could 

easily be removed. 

6.  For newly discovered natural beehive and after harvest, 

- Carefully widen the space if possible by 

removing debris and stones/rocks to make the 

hive more spacious so that it can accommodate 

more honeycombs. 

- Return cover stones carefully as if in its 

original situation and seal spaces except for the 

bee entrance. 

7. For beehive on hollow trunk of trees 

- Make an opening opposite the bee entrance for 

harvesting. If not possible, widen a little the 

entrance just enough to allow the gathering of 

honeycomb. 

- Similar as above, do not collect the entire 

honeycomb. 

- Carefully restore the opening using stone or 

tree branch and seal other openings except a 

small bee entrance. 

 

Managing Apis dorsata (Iyokan) 

        The giant wild honeybee locally known as Iyokan (Apis 

dorsata) could not be managed directly similar to Apis mellifera 

but can be manage in some ways to conserve the species and to 

ensure future harvest. Key informants revealed that its 

management is only limited to improving the nest site or 

potential nest site where the colony may settle, and avoiding 

destructive harvesting.  

The bees usually settle in a very quiet, undisturbed place under a 

leaning (almost horizontal) large tree or under a large branch in 

horizontal position. In some instances, they settle underneath 

high rock formations that caved-in. In all cases, they settle on an 

area where there is sufficient protection from rain and strong 

wind and far from human settlement areas.  

To attract the bees to settle, key informants narrated what should 

be done: 

a) Look for large trees that have leaned almost 

horizontal or large horizontal branches in forested 

area where it is seldom visited by people. 

b) On top of large horizontal branch, place shade 

made out of runo (Miscanthus chinensis) leaves or 

other materials such as leaves of palm species that 

could provide shade from rain. Place it in such a 

way that it will look natural but firm enough to 

withstand wind blows. 

c) Scrape the lower portion of the branch to remove 

the loose outer bark, and using previously 

harvested beeswax of Iyokan, rub it at the scraped 

surface so that some of the wax will be left 

behind. This will serve as bait. 

d) Visit and check the shaded place especially near 

summer time for presence of Iyokan colony. 

Approach the place quietly, avoiding too much 

movements and noise. If a colony is present, never 

go near the place during the visit because the bees 

are very sensitive and may abandon the place at 

once or you may get hurt by their sting. 

e) At a safe distance, observe the size of the colony 

and the behavior of the bees. The larger the size, 

the more the honey that can be harvested. If the 

bees are flapping their wings as if to fly but are 

clinging in the beehives then it is said that there is 

enough honey. 

f) If the size is small, wait for 2 to 3 months before 

harvesting. 

g) For newly discovered nest/hive, and after harvest, 

provide a firm shade. 

 

Traditional Management of Wild Honey Bees by Proper 

Harvesting 

        It had been noted through experience by Ifugao honey 

hunters that summer time usually in the months of March to June 

are the time when bees have harvestable honey in their honey 

comb. It is prior and during these months that trees and other 

plants are bearing flowers where bees get pollen and nectar to fill 

the honey comb in their beehives. The same months is also 

harvest time for honey juice as noted by beekeepers. However, if 

it had been raining, bees have very little amount of honey juice. 

The juice comb has served as their food. Ifugao beekeepers have 

experienced and noted some signs in determining if there is 
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honey juice in the beehives or Hukip. Among common signs are 

the bee waste drops on the leaves of plants near their hives which 

they called it “patty”. If the waste is yellow green the juice is 

very little, if it is dark yellow the beehives have enough juice. 

This is common to all of the three species. Another noted 

observation in the Iyokan are the reaction of the bees climbing in 

the beehives, if the bees are flapping their wings as if to fly but 

are clinging in the beehives then it is said that there is enough 

honey.  

 

Steps in harvesting Apis cerana 

1. On the bee entrance, observe the bees entering for signs 

if there is abundant honey that can be harvested. 

2. Use protective jacket, mask and gloves. 

3. Open at the opposite side or any side of the beehive but 

not in the bee entrance. Apply smoke to move bees 

away from the honeycomb to be harvested. 

4. Slowly pullout the honey combs that are packed inside 

and put it in a clean container. Be careful not to kill the 

queen bee by accident. Every time a comb is pulled, it 

should be inspected for the presence of the queen bee 

(one with the biggest size and longest abdomen). The 

queen must be returned to the hive after harvest. 

5. Leave some honey comb especially those with brood 

and those with and without juice so that the bees will 

not abandon their hive. Never gather all honeycombs.  

6. Return properly the stone or cover removed. 

7. Use good container so that juice will not be wasted. 

 

Steps in Harvesting Apis dorsata 

1. Observe if the honey is matured based on some given 

signs. 

2. Wear protective gear like jacket, mask and gloves. 

3. Go slowly near the beehives. Apply smoke to drive 

away the bees from the comb. 

4. Using a long sharp stick cut honeycomb attach to the 

tree or rock. Make sure you leave some portion of the 

honeycomb attached. Get the honey comb and place it 

on good container. Normally the bees will swarm away 

upon disturbance but the remaining honeycomb will 

serve as bait to attract the same or other colonies to nest 

in the same area. 

 

        Do not use the destructive method of harvesting where a fire 

is set underneath the honeycomb to kill all the bees just to get the 

honey.  If there are no protective gadgets available,  do the 

following: 

a. Prepare 3-4 bundles of dried runo sticks and leaves. 

Place bundles of green leaves around the bundled dried 

sticks and leaves. The green leaves will produce the 

needed smoke.  

b. Go slowly near the beehive and make fire using the 

prepared bundle of sticks. Make sure all the bundles of 

sticks will produce too much smoke enough to drive the 

bees away.  

        Caution: the bees will attack the source of smoke/fire and 

try to put it off. Thus, make sure too much smoke is produced 

instead of fire coming out from the bundles of sticks and leaves.  

c. Once the bees move away from their beehives, harvest 

immediately and move out quickly from that place and 

be sure to put off the fire. 

d. Make sure that not all the comb are cut or harvested. 

Always leave about 1-2 inches of the honey comb and 

the entire white portion of the comb without honey so 

that it will attract the bees to return after harvest. 

e. In most cases, the bees will abandon the site so that after 

3 to 4 days the site can be fixed again by putting firm 

shade. 

 

Traditional Processing and Marketing Wild Honey 

        Harvested honey is processed by extracting honey manually. 

Using a clean cloth, the honey in the comb is squeezed out. 

Extracted honey is placed in a clean bottle with cap. Each bottle 

contains 1 liter or 1 kilogram of honey. The volume of harvest 

varies per colony and the size of hive and ranges from 2 to 7 

liters. Harvest from Apis dorsata may reach up to 24 liters.  

Honey is highly marketable locally so bee keepers do not have 

any problem on marketing their harvest. The prize of honey 

varies depending on customer. Honey sold to neighbors or within 

the locality is prized at PhP300.00 per bottle but when brought to 

market or sold to outsiders the prize is PhP350.00. 

 

Traditional Uses of Wild Honey  

        Part of harvested honey is used for household consumption. 

Small amount is directly taken in and mostly honey is used as 

sauce for sweet potato (Ipomea batatas (L.) Lam.) and rice 

(Oryza sativa L.).  

        Honey is also used as medicine to treat common colds, 

cough and sore throat. It is diluted in lukewarm water and taken 

in. It is also used to treat dysentery and stomach ache. Harvested 

brood (pupa) is also boiled or fried as viand. The beeswax is 

reserved as bait but occasionally when boiled with the brood, it is 

also eaten. 

 

Problems Issues and Potential Interventions on Traditional 

Apiculture 

        The problems and issues encountered by wild honeybee 

keepers and the potential interventions are summarized in Table 

1. 

 

Apiculture Technology Trial 

        Yield of Commercial Honeybee. Table 2 shows the actual 

yield per colony for 2 years.  In the first year, there were 11 

colonies but one queen died. Of the 10 colonies left, there were 3 

colonies with very minimal honey thus these were not harvested. 

Only 7 colonies had harvestable honey in first year with a total 

yield of 20.5 kilograms.  

        In second year, the colonies were maintained by regular 

monitoring, even feeding them during rainy season. Towards the 

mid of September, it was noticed that the bees were declining 

rapidly in some of the bee hives and dead bees were scattered on 

the ground below the bee entrance. When the beehive was 

opened, it was found out that almost half of the bees were dead 

and after three days after opening the beehives, almost all the 

bees were dead with very few remaining but they were very 

weak to fly. When this event was referred to a bee expert, it was 

found out that it was due to sprayed insecticide that may have 
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been sucked by the bees. The use of pesticides, to which bees 

(including honey bees) are very sensitive, is one of the most 

serious problems in practice of apiculture near commercial 

agricultural farms [6]. Pesticide poisoning of bees are caused by 

the application of insecticide to crops that are in bloom or on 

flowering plants contaminating nectar and pollen. The symptoms 

of pesticide poisoning is exhibited by the large number of dead 

bees in front or near the hive entrance that result to sudden 

dwindling of adult bee population [1]. This symptom was 

observed in this study.  

        This event happened for five (5) colonies one after the 

other, but the other two   colonies survived but with serious 

reduction in their number. The other two colonies were also 

affected but with few bees dead after a week. Only three colonies 

were left for honey flow but their number was severely reduced. 

The yield in 2011 was only 6.7 kilograms. 

 

Observed Predators of Commercial Honeybee 

        a. Wasps (Vespa sps.) – There are two kinds of wasps that 

were observed who prey on the honeybees. One is with dark-gray 

color slightly larger than Apis dorsata with slightly visible thin 

white rings in their bodies. The other one is as large as a bumble 

bee with black body and orange wings. The average number of 

the species of predators caught per day using net was 21.8 or 22 

and they attack especially right after sunrise and late in the 

afternoon before and after sunset.  

        b. Beemites – Beemites were observed that started infesting 

the colonies but were contolled on time.  

        c. Birds – Swift bird (Chaetura dubia) and "pirik-pirik" 

(Merops sp.) were observed to be flying above the colonies and 

were believed to be eating the bees from the colonies. One swift 

bird could eat as much as 300 bees. The best control so far is 

placing a net trap in the apiary but it is costly. 

        d. House lizards – House lizards were also observed to be 

eating the bees. They hide under the bee boxes and come out at 

night to feed on the bees. 

        e. Bullfrog. The bullfrog (Bufo sp.) popularly known in the 

locality as Karag was also observed to eat bees at the bee 

entrance during dawn and night time. Although the beehives 

were elevated, some jumped to reach the bee entrance.  

 

Cost and Return Analysis of Traditional and Commercial 

Apiculture 

        A good alternative source of livelihood is indicated with an 

income or gain after some entrepreneurial operation. The cost 

and return analysis (Table 3) on the commercial apiculture trial 

did not show any positive income or indicates a negative Return 

on Investment (ROI). The unfavorable result of the technology 

trial is heavily affected by the mass death of bees caused by 

sprayed insecticides and the presence of abundant predators.  

        On the management of wild honeybees specifically Apis 

cerena, key informants revealed they are maintaining an average 

of 3.8 or 4 beehives but some maintain as high as 6 beehives. 

The amount of harvest depends on the size of the beehive such 

that a 0.09 m
3
 beehive can yield an average of about 4 kilograms 

of honey (Table 4). The production cost consists of labor spent in 

maintaining the beehive was estimated to be P300.00 per 

beehive. While it appears that the income derived in managing 

wild honeybees appear to be too small with a mean gross sale of 

about P3400.00 per year, it only requires labor as the capital. 

        Managing the natural beehives properly ensures the farmer 

of continuous harvest come next season. It gives beekeepers a 

minimal income but since they do not pay another person to do 

the maintenance for them, the labor cost will actually be added as 

their income. Because of biological and economic 

considerations, native honey bees are more suitable to be reared 

by small farmers [4].  Less capital is needed in raising these 

honeybees. 

 

IV. CONCLUSIONS 

        Based from the results of the study, it is concluded that; the 

traditional or in-situ methods of managing/conserving wild 

honeybees especially Apis cerena is being undertaken by some 

farmers in their natural habitat to increase and ensure harvest 

every year. Management practices include care and improvement 

of beehive and proper harvesting. Traditional management of 

Apis dorsata relies on putting shade to bee nest sites and 

potential nest sites. Non-destructive method of harvesting also 

assures conservation of the species. Commercial Apiculture 

technology using Apis mellifera did not show good results due to 

effect of pesticide and predators hece another trial is 

recommended. Traditional apiculture or managing wild 

honeybees in their natural habitat appear to be profitable due 

mainly to labor as the only input. Minimal but sustainable 

income is derived from managing wild honeybees. 

        The management of wild honeybees in their natural habitat 

should be adopted by other farmers and honey hunters not only 

for economic reasons but for the conservation of the species. 

Apiculture technology using Apis mellifera or other species and 

other models of commercial apiculture should be tried in other 

areas in Ifugao especially in areas where there is minimal or no 

use of insecticide. Proposed interventions to address 

problems/issues raised by beekeepers should be implemented to 

help them increase their harvest.  
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Table 1. Problems/Issues in traditional apiculture and potential interventions 
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  Problems/issues Potential Interventions 

1. Collapse of beehive due to 

earthquake and wildlife; rainwater drip 

into the hive; and dirt/debris mixed 

with honey during harvest  

1. Design and used of pre-fabricated beehive made of cement. 

2. Absconding of bees 2. Putting in place  of swarm traps,  

3. Destruction of beehive by honey 

hunters and the use of fire to harvest 

Apis dorsata 

3. Local government units (LGUs) to craft ordinances governing 

wild honey harvest focusing on prohibition of the use of fires, 

and respect to beehive keepers. 

4. Timing of harvest unknown to new 

bee keepers 

4. Beekeeper to beekeeper seminar on planned harvesting 

5. Long distance of hives to community 5. Seminar on how to transfer wild colonies into wooden hive 

box so that it can be transferred to desired location. 

6. Production is low/minimal 6. Use of larger prefabricated beehive  

  - Planting and protecting flowering plants within the vicinity of 

hives 

- Constructing new hives in areas with abundant flowering 

plants and available water year round.  

7. Bee sting and use of unreliable 

smoker (bundles of leaves/twigs) 

7. Introduction of a more reliable smoker that can be made from 

scrap materials  

8. Destructive harvesting method (use 

of fire to harvest Apis dorsata) by 

inexperienced honey hunters 

8. Ordinance preventing destructive method of harvest (use of 

fire); Seminar on the use of smoker. 

 

Table 2. Yield of harvested honey per colony in the commercial apiculture trial 

Colonies No. of frame w/ extractable 

honey 

Yield (Kg) 

Year 1 

Yield (Kg) 

Year 2 

Total Yield 

1 2 2.3 0 2.3 

2 0 0 0 0 

3 4 3.9 0 3.9 

4 4 4.2 2.0 6.2 

5 2 2 0 2 

6 2 2.1 0 2.1 

7 4 3.8 2.5 6.2 

8 0 0 0 0 

9 Queen died   0 

10 2 2.2 2.2 4.4 

11 0 0 0 0 

Total 19 20.5 6.7 27.1 

 

Table 3. Summary of the costs and return analysis for commercial honeybee 

 

 

 

Table 4. Cost and return analysis for managing wild honeybee (Apis cerena) 

 

Year Production Cost (P) Gross Sale (P) 
Value of remaining 

colonies 

Net Income: 

Sale - Prod. Cost (P) 

ROI 

1st 61,855.00 5,125 41,125.00 (56,730.00) (0.91) 

2nd 6,625.00 1,675 13,500.00 (4,950) (0.74) 

Total 68,480.00 6,790    
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Key 

Informants 

No. of 

beehives 

Production/ 

Labor cost 

Yield 

(Kg) 

Gross 

sale 

Income ROI 

1 2 600 7 1750 1150 191.67 

2 4 1200 16 4000 2800 233.33 

3 5 1500 15 3750 2250 150.00 

4 3 900 12 3000 2100 233.33 

5 3 900 10.5 2625 1725 191.67 

6 6 1800 22 5500 3700 205.56 

Total 24 6900 82.5 20,625 13,725 198.91 

Mean 3.8 1150 13.75 3,437.5 2,287.5 200.93 
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Abstract- Phytochemical  and antibacterial activity  of Maytenus 

senegalensis, Mitracarpus scaber and Lecaniodescus cupanioides 

were carried out using  hexane and ethanol as solvents.  

Phytochemical tests revealed the presence of alkaloids, 

flavonoids, glycosides and resins in all ethanolic extracts of the 

three plant samples. The results of the antibacterial activity using 

five pathogens revealed that Lecaniodescus cupanioides had the 

highest zone of inhibition of 30mm at 125µg/ml against 

Staphylococcus aureus. Maytenus senegalensis was active 

against Salmonella typhi with the zone of inhibition of 16mm at 

62.50µg/ml, Staphylococcus aureus 8mm at 31.25µg/ml and 

streptococcus pneumonia 8mm at 62.5µg/ml. Mitracarpus scaber 

was active against Escherichia coli and salmonella typhi with 

zones of inhibition of 20mm at 15.62µg/ml and 15mm at 

31.50µg/ml respectively. For hexane extract, only Lecaniodescus 

cupanioides was active against Staphylococcus aureus with zone 

of inhibition of 8mm at 7.8125µg/ml. 

 

Index Terms- Medicinal plants, Phytochemical, Maytenus 

senegalensis, Mitracarpus scaber , Lecaniodescus cupanioides, 

pathogens and antibacterial. 

 

I. INTRODUCTION 

ur ancestors used all types of plants in their daily lives, and 

early in the history of the human race they learned-through 

trial and error- that certain plants could be used to support well 

being. Herbal preparation, usually made from roots, flowers, 

barks, or their extracts, were the only effective remedies 

available to our ancestors. Today 30 percent of conventional 

drugs are derived from plants. In spite of the cornucopia of 

modern medicines, more than 80 percent of the world’s 

population still rely primarily on herbal medicines  (Wondimu, 

2007) 

        Medicinal plants are gaining wider recognition in recent 

initiatives for conservation and development at the global level. 

This is evident in the vision and mission statement of World 

Health Organization (WHO) on health improvement and in 

community-based conservation initiatives by international 

organizations, including the World Bank, the International 

Development Research Centre (IDRC) and United Nations 

Development programme (UNDP), for example. The effort by 

the WHO to recognize and promote the use of local medicinal 

plant knowledge systems in the health sector, particularly in 

developing countries, is prominent. The terminologies related to 

a use of plant-based medicine vary in different cultures, 

countries, and communities. The WHO, in its widely 

acknowledged report, used an umbrella term 'traditional 

medicine' to describe such uses and offers its working definition 

as 'diverse health practices, approaches, knowledge and beliefs 

incorporating plant, animal, and/or mineral based medicines, 

spiritual therapies, manual techniques and exercises applied 

singularly or in combination to maintain well-being, as well as to 

treat, diagnose or prevent illness' (WHO, 2002).  

        The World Bank report (Nickel, 2005) indicated that more 

than eighty percent of the population of South Asia uses plant-

based medicines for maintaining and improving their health. The 

total reported usages of medicinal plants vary. For instance, the 

WHO ( 2002) study listed 21,000 plants with reported medicinal 

uses around the world, while Schippmann and co-workers (2002) 

estimated this figure as 52,885. Amidst these conflicting claims 

on numbers, the use of medicinal plants by local communities or 

groups has remained high especially in Nasarawa State where the 

predominant population are poor or peasant farmers who could 

not afford the modern drugs. 

        Several phytochemical surveys have been published, 

including the random sampling aproach which involved some 

plant accessions collected from all parts of the world. The major 

chemical substances of interest in these surveys were the 

alkaloids and steroidal sapogenins, however other diverse groups 

of naturally occuring phytocomponents such as flavonoids, 

tannins, unsaturated sterols, terpenoids, etc., have also been 

reported (Tin-Wa et al., 1971). There is currently a large and 

ever expanding global population base that prefers the use of 

natural products in treating and preventing medical problems 

because herbal plants have proved to have a rich resource of 

medicinal properties (Muregi et al., 2004). In this research 

preliminary phytochemical screening and antibacterial activity of 

three medicinal plants found in Lafia, Nasarawa State, Nigeria 

has been examined to evaluate their potency against some 

pathogens. 

 

II. MATERIALS AND METHODS 

Collection and Processing of Samples   

        The leaves of Mitracarpus scaber and Maytenus 

senegalensis and the root of Lecaniodiscus cupanioides were 

collected and the plant samples were dried at room temperature, 

and then powdered. The powdered samples were extracted using 

soxhelet extractor with hexane and ethanol as solvents. The 

solvent was then evaporated using a rotary evaporator until a 

very concentrated extract was obtained. 

Identification Tests 

O 
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        The tests were done using the extracts of the three plants to 

find the presence or absence of some secondary metabolites such 

as alkaloids, tannins, saponins, flavanoids, anthraquinones, 

glycosides, steroidal ring, cardiac glycosides, steroids/terpenes, 

phlobatannins and resins using standard methods as described     

Harborne, 1988 and Trease and Evans 1983. 

 

Antibacterial Test 

Preparation of Inoculum 

        The organisms used are Staphylococus aureus, 

Streptococcus  pneumonia, Pseudomonas aeroginosa, 

Escherichia coli, Shegella flexmeri and Salmonella typhi. 

        Inoculum was prepared from a pure colony of the test 

organisms by suspending the colony in a tube containing 5ml 

Muller-Hitton broth and was incubated at 35
o
c for 2-8 hours until 

turbidity reached 0.5 Macfarland Standard giving a load of 10
5
-

10
6 
 organism/ml. 

 

Broth Dilution Antimicrobial Susceptibility 

        Nutrient broth was prepared and 0.5g of extract was 

weighed into 2mls of nutrient broth to form neat.Twofold 

dilution was carried out till the 10
th

 tubes. 0.2mls or a drop of 

standard Inoculum was dropped into all the tubes and incubated 

at 37
o
c for 24 hours. After 24 hours incubation, subculture was 

made on Blood Agar for sterility or growth check. The lowest 

concentration showing visual inhibition of growth is (MIC)  

Minimum Inhibition Concentration. 

 

III. RESULTS AND DISCUSSION                    

        Table 1 shows some characteristics of the plant samples.The 

three plant samples produced coloured extracts. The ethanolic 

extracts of M. senegalensis produced dark brown colour, M. 

scaber produced light brown colour and L. cupanioides produced 

brown colour. The hexane extracts of M. senegalensis produced 

dark green colour,   M. scaber produced dark brown colour and 

L. Cupanioides produced brown colour. The percentage yields of 

the ethanol extracts of the three plants are generally higher than 

that of the hexane extracts. M. senegalensis of ethanolic extract 

gave the highest yield (55.06 %) while the highest yield for 

hexane extract is also from M. senegalensis (7.86%). The 

ethanolic extracts of M. Scaber and L. cupanioides gave (15.11 

%) and (31.72 %) yields respectively. M. Scaber produced the 

lowest amount of the extract for the ethanol while L. 

Cupanioides gave the least amount for hexane (2.68 %). The 

components of the extracts are more soluble in ethanol solvent 

than hexane, hence the highest yield. The hexane extracts gave 

the smallest percentage yield.  

        It was suggested that the addition of M. senegalensis root to 

milk and meat-based foods by Masai and Batemi populations of 

Tanzania reduced the incidence of cardiovascular diseases 

despite their high intake of fats and cholesterol (Johns et al., 

1999). In Nigeria, the juice from the crushed plant is known to be 

applied topically for the treatment of skin diseases such as 

ringworm, lice, itching, craw-craw and other fungal diseases or 

applied to dressings for fresh cuts, wounds and ulcers 

(Fredrickson et al., 2004). It is also used as an ingredient in fish 

poison by some pagan tribes (Jawetz et al.,1978). 

        Table 2 shows the phytochemistry of the extracts which 

revealed the presence of many bioactive compounds. The ethanol 

extracts generally contained the highest bioactive compounds 

with glycosides, flavonoids, saponnins, alkaloids and resins 

present in large quantities while anthraquinones were absent. 

Tannins and anthraquinones were absent in the ethanolic extract 

of Maytenus senegalensis. Alkaliods, anthraquinones and 

phlobatannins were absent in ethanolic extact of Mitracarpus 

scaber  while saponnins, anthraquinones, and steroids/terpenes 

were absent in Lecaniodescus cupanioides. On the other hand, 

the hexane extracts contained the lowest bioactive Compounds 

with the alkaloids, saponins, tannins, anthraquinones, glycosides, 

and phlobatannins being absent. It is notable that secondary 

metabolites are extremely diverse; many thousands have been 

identified in several major classes. Each plant family, genus, and 

species produced a characteristic mix of these chemicals, and can 

sometimes be used as taxonomic characteristics in classifying 

plants. Humans use some of these compounds as medicines, 

flavourings, or recreational drugs (Jorge et al., 2004).  

        From the antibacterial analyses (Table 3), the results show 

that the extracts are active against the test organisms. The 

ethanolic extracts are more active than the hexane extracts. The 

ethanolic extracts of Maytenus senegalensis was active on 

Salmonella typhi with the zone of inhibition of 16mm at 

62.50µg/ml, Staphylococcus aureus has 8mm at 31.25µg/ml and 

streptococcus pneumoniae also has 8mm at 62.5µg/ml as zones 

of inhibition. Thus, following the traditional use of the plant in 

Sudan, Kenya or Tanzania, it was demonstrated that the leaf, root 

and stem bark extracts of M. senegalensis posses invitro 

antiplasmodial (Gessler et al., 1995; El -Tahir et al., 1999), 

antileishmanial (El -Tahir et al., 1998), and antibacterial 

activities (Matu and van Staden, 2003). Mitracarpus scaber was 

active against Escherichia coli and salmonella typhi with zones 

of inhibition of 20mm at 15.62µg/ml and 15mm at 31.50µg/ml 

respectively. It is claimed that Mitracarpus scaber possesses 

antimicrobial activities when crude extracts from the plant is 

used (Gundidza et al., 1994). Recent studies have shown that 

alcoholic extracts of the aerial parts of Mitracarpus scaber had 

invitro antimicrobial activity against Dermatophilus congilensis 

(Bussman and Sharon, 2006). Lecaniodescus cupanioides was 

active against Staphylococcus aureus with the highest zone of 

inhibition of 30mm at 125µg/ml which is as active as the 

ceftriaxone sodium (standard drug). 

        For the hexane extracts, only Lecaniodescus cupanioides 

was active against Staphylococcus aureus at with a zone of 

inhibition of 8mm at 7.8125µg/ml. This result shows that the 

principles or constituents responsible for the antibacterial activity 

tend to reside more in the ethanol extracts as shown by the 

ethanolic extracts of Lecaniodescus cupanioides which have the 

same potency with the standard (ceftriaxone sodium 30 mg) on 

staphylococcus aureus with 30mm zone of inhibition. The 

standard, cetriaxone sodium is sensitive to Escherichia coli, 

Staphylococcus aureus and Salmonella typhi.  

        Table 4 shows the minimal inhibitory concentration (MIC) 

(µg/ml) of the three extracts. The ethanolic extract of 

Lecaniodescus cupanioides has the highest MIC of 16µg/ml 

against Staphylococcus aureus followed by ethanolic extract of 

Maytenus senegalensis and Mitracarpus scaber which have MIC 

values of 8µg/ml each against Escherichia coli and Salmonella 
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typhi respectively. Ethanolic extract of Maytenus senegalensis 

and Mitracarpus scaber also had MIC values of 4µg/ml against 

Streptococcus pneumonia and Salmonella typhi in that order. The 

lowest MIC is 2 µg/ml of the ethanolic extract of Maytenus 

senegalensis. The only MIC on the hexane extract is that of 

Lecaniodescus cupanioides which is 2µg/ml against 

Staphylococcus aureus.  

 

Table 1: Some Characteristics of the Plant Materials 

 

S/No   Plant Sample         Local name       Family             Common Name   Used Part       Local Usage                                   % Yield      

Solvent        Colour  

1. Maytenus  senegalensis  Kahanri        Celatraceae     Spike thorn           Leaves      Additive of milk and meat based foods   55.06   Ethanol   

Dark Brown 

                                                                                                                                                                                                                        7.86      

Hexane        Dark Green 

2. Mitracarpus scaber          Nashie         Rubiaceac      Button grass        Leaves   Treatment of skin disease                            15.11   Ethanol   

Light Brown  

                                                                                                                                                                                                                          5.38      

Hexane    Dark Brown                      

 3 Lecaniodescus cupanioides  Ohua   Sapindaceace       Ginger Lilly        Root         Medicine/Agriculture                               31.72     Ethanol       

Brown                                      

                                                                                                                                                                                                  2.68        Hexane         

Brown                                                           

 

 Local name is from the Eggon tribe in Nasarawa State, Nigeria               

 

 

Table 2:  Phytochemical Screening of Hexane and Ethanol Extracts of the Three Plants Samples 

Test                                                    Ethanolic extracts                               Hexane extracts  

                                                           MS    MT     LC                                 MS     MT      LC 

Alkaloids                                             _   +++        ++                                     _         _           _ 

Saponins                                              _     +++         _                                    _             _       _  

Flavonoids                                          ++     ++         ++                                   +          +          ++ 

Tannins                                              ++      _          +                                       _            _         _ 

Anthraquinones                                  _       _            _                                    _             _          _ 

Glycosides                                          _        _            _                                  _             _           _ 

Steroids/Terpenes                               +++      +           _                                  ++          +            +                                                

Resins                                                 +         +       +++                                  +++         _            _ 

Cardiac glycosides                              +++      ++       ++                                   ++          +           + 

Steroidal                                              +         +          +                                     +            _            + 

phlobatannins                                       _       ++           +                                   _              _         _ 

 

MT = Maytenus senegalensis ,    MS= Mitracarpus scaber,  LC = Lecaniodescus cupanioides 

 (+) score was recorded if the reagent produced only a slight opaqueness 

 (++) score was recorded if a definite turbidity, but no flocculation was observed  

(+++) score was recorded if a definite heavy precipitate or flocculation was produced  
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Table 3:  Antibacterial activity of Ethanolic and Hexane Extracts of the Three Plant Samples 

 

Organisms                                             Zone of Inhibition (mm) 

                                                          MSE   MTE     LCE            MSH       MTH    LCH       STD  

Escherichia Coli                                  _        20          _                 _              _              _              32 

Staphylococcus aureus                      8         _        30                    _                _             8             30     

Streptococcus pneumoniae               8        _          _                    _              _              _                 _ 

Shigella flexmeri                                _           _         _                    _                _          _                _ 

Pseudomonas aeroginosa                _            _          _                  _                 _          _                _ 

Salmonella typhi                            16          15         _                    _                 _          _               22 

 

   MSE = Maytenus senegalensis ethanolic extract, MTE =Mitracarpus scaber ethanolic extract, LCE = Lecaniodescus cupanioides 

ethanolic extract 

 MSH = Maytenus senegalensis hexane extract, MTH = Mitracarpus scaber hexane extract, LCH = Lecaniodescus cupanioides 

hexane extract 

- No activity 

STD = Standard (30 µg   ceftriaxone) 

 

 

Table 4:  Minimal Inhibition Concentration (MIC) (µg/ml) of the Three Extracts 

Organisms                                        MSE       MTE    LCE                       MSH    MTH         LCH                                 

                                                    

Escherichia Coli                                 _           8            _                            _              _           _ 

Staphylococcus aureus                       2           _          16                           _               2           _ 

  Streptococcus pneumoniae               4           _            _                            _              _            _  

Shigella flexneri                                  _           _            _                            _              _            _ 

Pseudomonas aeroginosa                  _            _            _                             _              _           _ 

Salmonella typhi                                8             4           _                             _               _            _ 

MSE = Maytenus senegalensis ethanolic extract, MTE =Mitracarpus scaber ethanolic extract, LCE = Lecaniodescus cupanioides 

ethanolic extract,    

MSH = Maytenus senegalensis hexane extract, MTH =Mitracarpus scaber hexane, extract, LCH = Lecaniodescus cupanioides hexane 

extract 
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Abstract- The right to food aims to bring about a change in the 

lives of millions of persons suffering from hunger. To ensure a 

world free from hunger this right needs to be justiciable . 

Justiciability means a mechanism which ensures every instance 

of violation of the right can be redressed by the judiciary or any 

quasi judicial organ. There are two sets of mechanism for the 

redressal of the right to food, one at the international level 

represented by the International Court of Justice and the United 

Nations treaty bodies and the other at the domestic level. At the 

international level the justiciability largely depends on the 

consent of the states while at the domestic level the legal frame 

work is highly inadequate. Therefore the international 

organisations and the Nation States needs to wake by to the 

sufferings of the hungry and starving population and take steps to 

make the right to food a truly justiciable right. 

 

Index Terms- Justiciability, Right To Food, Supreme Court on 

hunger in India 

 

I. INTRODUCTION 

The World Declaration on Nutrition, 1992 defined the right 

to food as the access to nutritionally adequate food which is 

safe for human consumption. Jean Ziegler describes the right to 

food as a right of assistance when a person is unable to take care 

and includes above all the right to feed oneself in dignity.
i
 Jean 

Ziegler further described the right to food as an entitlement to be 

free from hunger when the Nation State has resource both 

economic and institutional to ensure adequate nutrition to 

everybody.
ii
  

       The constitution of most of the Nation States guarantees the 

fundamental right to a dignified life. The right to life does not 

merely means animal existence. Life guaranteed under the 

constitution does not only include physical existence. It includes 

the right to live with human dignity.
iii

 Since the need for food to 

satisfy hunger is the basic necessity of life and without food life 

becomes impossible, the right to food is thus protected under the 

right to life.  

       The doctrine of ubi jus ibi remedium holds that where there 

is a right, there is a remedy. Thus, every right is redress able. The 

great German philosopher Immanuel Kant defined justiciability 

as the power to award to each person that which is due to him 

under law.
iv
 Therefore, if the right to food is legally recognized 

in the country, according to Kant it is justiciable. Without the 

means of enforcement there can be no real right. The essence of 

the right to food is that it creates certain obligation and it allows 

the holder to demand the redressal of the violation of the right. 

The right to food is a human right. As a consequence, its full 

realization can be pursued by everybody whose right has been 

violated. Justiciability means the capacity to be considered as a 

subject of dispute before a judicial or a quasi judicial body. 

       However, the judiciary is not the only medium to bring 

enforceability to the right. The administrative and the political 

authorities also play an important role in making the right 

enforceable.  

       According to Amartya Sen in a democratic country, the 

political freedom to create a government responsible to the 

people helps to safeguard the economic freedom of the people.
v
 

Therefore freedom from starvation can be redressed through the 

participatory democratic process. 

       Jean Dreze argues that in India, most people are unable to 

participate effectively in the democratic process due to economic 

insecurity, lack of education, social discrimination and other 

forms of disempowerment. They are unable to use the political 

system to redress the violation of their rights. This actually 

perpetuates their deprivation and they are ignored by the political 

system.
vi
 Thus, in India the responsibility of ensuring the 

justiciability of the right to food is primarily on the judiciary. 

This is also true for most of the third world countries where the 

vulnerable population is unable to redress their rights through the 

democratic process. For such countries the mechanism to redress 

their rights is through the judiciary.  

 

II. MEANING OF JUSTICIABILITY OF RIGHT TO FOOD 

       Jean Dreze defines justiciability of the right to food as the 

possibility that a recognised human right can be invoked before a 

judicial or quasi judicial body which can determine as to whether 

the right has been violated and recommend appropriate measures 

in case of violation. 

       The justiciability is the ability of the judiciary or the quasi 

judicial authority to uphold the law through effective judicial 

pronouncements.
vii

 Thus, justiciability is possible only when 

there is a legislation creating a distinct entitlement capable of 

enforcement.  Whenever a right is held as a justiciable right, an 

adequate remedy may be provided in case of violation. The 

remedy can be in the form of restitution, financial compensation, 

non repetition or just a declaration of violation. Thus, a right is 

justiciable when it is recognized as a legal entitlement. This 

entitlement can not only be redressed through the judiciary but 

also other quasi judicial bodies. 

   

III. IMPORTANCE OF JUSTICIABILITY 

       The justiciability of the right to food has certain advantages. 

Firstly, the constitution of most of the countries of the world 

makes the judiciary the guardian of the rights of the people. 

Therefore, the judges are entrusted by the constitution to define 

the rights of the people. The rights enumerated by the judiciary 

T 
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becomes binding before all authorities be it the administration or 

any other power. Similar power is not available with any other 

authority. Therefore, the enforcement through the judiciary is 

more appropriate. Secondly, advantage of enforcement of the 

right to food through the judiciary is that the judges apply the 

international standards of human rights to the national laws. 

Thus, through the decisions of the court a more appropriate relief 

can be given in case of violation of the right to food of the 

people. Thirdly, only the judgments of the court on the right to 

food can create a sense of obligation in the mindset of the 

administration. Usually the government looks upon the 

entitlements on the right to food as a kind gesture on their part, 

rather then redressal of the rights of the people. Fourthly, when a 

law is ambiguous on a point, the judiciary is the appropriate 

forum to clarify the position. Fifthly, the political system is 

unstable. Therefore, the right to food cannot be enforced through 

the political system. Sixthly, the doctrine of precedent is 

applicable to the judicial decisions. Therefore the decision of the 

judiciary is established as the law of the land. This shall lead to a 

great expansion of the right to food. India stands as an example 

where most of the entitlements for realization of the right to food 

have been implemented by the orders of the judiciary.
viii

  

 

IV. CONSTRAINTS OF JUSTICIABILITY 

       The enforcement of the right to food through the judiciary 

also suffers from certain limitations. Firstly, the judiciary is often 

inaccessible to the victims of violation of the right to food. Such 

victims usually belong to poorest of the poor category of people 

and due to poverty and ignorance they are unable to take up their 

grievance before the judiciary. The victims and the lawyers have 

a very limited knowledge on the right to food.
ix

 The entitlements 

for realization of the right to food are scattered in the various 

schemes, legislations and judicial pronouncements. If a country 

lacks a comprehensive legislation of right to food, the 

justiciability of the right becomes difficult.    

       In most of the countries of the world, right to food to a great 

extent still remains as a derivative right established through the 

doctrine of precedent, its justiciability therefore suffers from the 

drawbacks of the doctrine of precedent. In a large number of 

countries non-derivative provisions of the right to food find a 

place as constitutional goals. The constitutional goals being 

usually non-justiciable in nature, cannot be enforced through the 

judicial or quasi-judicial bodies. 

 

V. JUSTICIABILITY OF RIGHT TO FOOD AND SEPARATION OF 

POWERS 

       In the developing jurisprudence, the judiciary issues orders 

on any legislation or policy extending the benefits for realization 

of the right. The courts also scrutinize the measures taken by the 

government for realization of the right to food in determining 

whether they are in compliance with the international and 

national obligations. Upon finding a violation, the judiciary 

provides relief to the victim or instructs the government to find 

appropriate redressal of the violation. It is sometimes argued that 

the right to food involves the allocation of resource and rightly 

belongs to the legislative and the executive sphere and the right 

to food is not a justiciable right. However, the right to food like 

any other human right is a justiciable right under the concept of 

rule of law. Moreover the realization of the human right cannot 

be left exclusively to politically elected authorities. The political 

actors enjoy a large discretionary power in adopting legislations 

and schemes for realization of the right to food, but in case of 

disputes the judiciary scrutinizes the adequacy of the measures.
x
  

       The judiciary and the executive should in harmony progress 

towards realization of the right to food. Legal philosopher 

Friedmann opines that the relation between the executive and the 

judiciary is of cooperation rather then separation.
xi

 

 

VI. CONCEPT OF JUSTICIABILITY OF RIGHT TO FOOD 

       Justiciability of the right to food may be at the national level 

or at the international level. The justiciability of the right to food 

within the national, regional and international arenas is supported 

by a number of national and international laws. 

 

International Laws Supporting Justiciability of Right to Food 
       A number of international customary and treaty laws 

establish the right to food as a justiciable right at the national as 

well as at the international level.   

 

 (a) Justiciability of Right to Food under Universal 

Declaration of Human Rights 

       The Nation State is required under this international law to 

create a competent national tribunal to redress the acts of 

violation of fundamental rights and other statutory rights on the 

right to food.
xii

 Therefore, in every Nation State right to food 

should be enjoyed by the people as justiciable right. 

 

 (b) Justiciability of Economic Social and Cultural Rights 

       The United Nations Committee of Economic Social and 

Cultural Rights have advised the Nation States to provide to the 

people an effective and appropriate judicial remedy so that the 

relief can be granted to the victims of the violation of the right to 

food.
xiii

 It further advised the Nation States to provide 

appropriate remedy to an aggrieved individual or a group of 

individuals under the domestic legal system.
xiv

 The Nation States 

that have ratified the International Convention on Economic 

Social and Cultural Rights have an international obligation to 

establish the right to food as a justiciable right.  

 

 (c) Justiciability under Voluntary Guidelines of Food and 

Agricultural Organization 

       The voluntary guidelines on the right to food seek the Nation 

State to create an effective domestic human rights institution or 

ombudsman to address the violation of the right.
xv

 Such 

institution often plays a proactive role in focusing the cases of 

the violation of the right of the people. Therefore attention of the 

judiciary is drawn towards the cases of the violation of the right 

to food.  

 

Institutions Responsible for Justiciability of Right to Food 

       The justiciability of the right to food can be through the 

international agency or national judicial or the quasi judicial 

bodies. The enforcement of the right to food by the international 

agency is carried out by the treaty bodies and the International 
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Court of Justice. These bodies show strong respect for the 

sovereignty of the Nation States. Therefore they adopt a softer 

approach of constructive dialogue to make a Nation State take 

steps towards realization of the right to food. 

 

VII. JUSTICIABILITY OF THE RIGHT TO FOOD AT 

INTERNATIONAL LEVEL 

       At the international level justiciability of the right to food 

can be brought about by the judicial and the quasi judicial bodies 

like the treaty bodies and the Human Rights Commissions. The 

judicial body created under the United Nation Charter for 

enforcement of the international law is the International Court of 

Justice. There are various treaty bodies created for implementing 

and monitoring the human rights obligations set forth in the 

treaties. There are seven main treaty bodies as a mechanism for 

enforcing the human rights treaties which contain provisions for 

the realization for the right to food.    

 

 (a) International Court of Justice 

       The International Court of Justice (ICJ) is the principal 

judicial organ of the United Nations.
xvi

 The statute of the ICJ is 

an integral part of the Charter of the United Nations. Therefore 

the members of the United Nations are ipso facto parties to the 

statute. The ICJ exercises jurisdiction over Nation States that are 

parties to the statute.
xvii

 The ICJ also entertains disputes when the 

state parties through a declaration submit to the jurisdiction of 

the court. It is the most authoritative enforcing mechanism under 

the international law. A number of important decisions of the ICJ 

upheld the right to food of the people.      

       The ICJ as an enforcing mechanism suffers from certain 

limitations. Firstly, the ICJ takes up disputes referred only by 

Nation States. The court does not entertain complaints by 

individuals against a Nation State.
xviii

 Therefore the ICJ cannot 

enforce the violation of the rights of an individual by the Nation 

State. 

       Secondly, the jurisdiction of ICJ depends upon the consent 

of the Nation State involved.
xix

 This makes the enforceability of 

the right through ICJ a limited protection. Thirdly, when ICJ has 

rendered a judgment on the violation of the right, there is no 

international enforcing agency to enforce the judgment. The 

implementation of the judgment depends to a large extent upon 

the voluntary compliance by the Nation State. The Security 

Council of the United Nations can however take collective action 

against the Nation State. 

 

 (b) Quasi Judicial Organs 

       There are various organs of the United Nations for enforcing 

the violation of the rights guaranteed under the international law. 

There cannot be an international protection of human rights 

unless there is a strong and effective mechanism for enforcement. 

Many of the international conventions have therefore created an 

enforcement mechanism. The treaty bodies are represented by a 

number of committees set as a mechanism for monitoring and 

implementing the violation of human rights.  

 

(b) (i) Human Rights Committee. 

       The Human rights Committee (HRC) was established to 

implement the provisions of the International Covenant on Civil 

and Political Rights, 1966. The HRC is competent under the 

Optional Protocol of the International Covenant on Civil and 

Political Rights, provided certain requirements have been met, to 

receive communications from individuals claiming to be the 

victims of the violation of the right. Though HRC is a 

mechanism to redress the violation of the provisions of the 

International Covenant on the Civil and Political Rights while 

the right to food basically is an economic and social right, HRC 

could consider the right to food through the broad interpretation 

of the right to life.  

 

(b) (ii) Committee on Elimination of Discrimination Against 

Women 

       The Committee on the Elimination of Discrimination against 

Women (CEDW) is established under International Convention 

on Elimination of all forms of Discrimination on Women.
xx

 

Under the Protocol of the Convention, the committee can 

consider complaints from affected woman or from groups of 

women relating to the violation of the rights guaranteed under the 

convention. 

 

 (b) (iii) United Nations Human Rights Council 

       The United Nations Human Rights Council has the 

responsibility to protect all human rights and fundamental 

freedoms. The council is a subsidiary organ of the General 

Assembly. The council entertains all complaints of systematic 

violation of the human rights. 

 

Justiciability of Right to Food at the National Level 

       At the domestic level the justiciability of right to food 

depends upon firstly the recognition of international law as a part 

of the municipal law and secondly the legal protection of the 

right to food in the constitution or other legal framework of the 

country.  

       When the right to food is recognised as a constitutional right 

it is a structural framework which needs to be supported by 

adopting a supporting legal and policy framework of the country 

for creating a delivery mechanism, as the constitutional 

protection are usually scratchy in nature. However, the nature of 

constitutional protection is more permanent to other legal 

protection and the judiciary tends to make such rights 

immediately justiciable. The classic case to adopting the 

comprehensive legislation on right to food is found in the case of 

Brazil. The country was the first and the only country to adopt a 

Zero Hunger Legislation which has moved the lives of the half 

hungry people of Brazil which constituted one half of the 

population of Brazil to a life with dignity.  

 

Impact of International Law on Domestic Jurisprudence 
       The international law is of great relevance to the fast 

changing socio legal order of all national regimes. In many 

countries the international law directly becomes a part of the 

municipal law while in some countries the international law 

becomes a part of the municipal law through adaption. 

       Under the English system treaties are required to be adapted 

into the municipal law to make it enforceable.
xxi

 In England 

when an ambiguity arises in a statute, the international law acts 

as an aid to interpretation.
xxii

 According to the English legal 

system the domestic law should conform to the international 
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law.
xxiii

 In such cases the justiciability of right to food largely 

depends on domestic legal framework. 

       In some legal system the treaties ratified by the Nation State 

are given the equivalent position to that of the constitution. The 

Constitution of America adumbrates the treaty as the supreme 

law of the land.
xxiv

 In the American legal system the treaty is 

implemented by self execution.
xxv

 The treaty prevails even over a 

pre-existing federal law.
xxvi

 Under the American legal system, if 

a treaty is not self executing like the Charter of the United 

Nations it cannot be enforced.
xxvii

   

For such countries the right to food is a justiciable right as the 

international law creates strong provision for protection from 

hunger. 

       In India, the international charters are recognised in the same 

manner as the expressed provisions of the Indian 

Constitution.
xxviii

 The judiciary in India uses the international 

charters of organisations in the nature of United Nations, to 

interpret the provisions of the Constitution.
xxix

 In India the 

language of the Constitution can be stretched to give effect to a 

provision of a treaty without doing violence to the 

Constitution.
xxx

  

 

Resource implication viz-a-viz Justiciability of Right to Food  

       The strongest objection to the justiciability of the right to 

food is that the right to food is an economic and social right 

therefore it involves a resource implication and is a non 

justiciable right. The poor countries cannot recognize the right to 

food as a justiciable right. The lack of resource is a valid defence, 

however the courts can examine the measures taken for 

realization of the right in context to the available resource. 

       The ultimate goal of every treaty is the full realization of the 

rights flowing from the treaty. However as the right to food has a 

substantial resource implication the realization of the right to 

food to a great extent depends upon the economic capacity of the 

Nation State.
xxxi

 The Nation State is required to progressively 

realize the right to food of the people. This means that the Nation 

State is required to take positive step in the above direction.
xxxii

 

This balances the right to food with the economic capacity of the 

Nation State. The realization of the right to food cannot be 

differed indefinitely on the ground of economic incapacity.
xxxiii

 

However the extent of the adequacy of the steps could vary 

according to the economic capacity of the Nation State.
xxxiv

 The 

Nation State should undertake diverse steps as short time 

measures which will lead to the realization of the right to food of 

the people.   

       The realization of the economic rights should be as quick as 

possible. The Nation State is required to realize the economic 

rights on the basis of the present resource available with the 

Nation State rather then postpone it to the future economic 

growth.
xxxv

 

       The lack of political will cannot be given the colour of 

resource constrain as an excuse for a Nation State to deny the 

right to food.
xxxvi

 In Grootboom and others-versus-Government 

of the Republic of South Africa and others
xxxvii

 the Constitutional 

Court of South Africa found that the Nation State should allow 

the progressive realization of the economic right to housing of 

the larger section of the people to the extent of the available 

resource. 

 

       The Nation States cannot be permitted to deny any 

constitutional rights on the ground of financial constrain. In 

Hussainara Khatoon-v-Home Secretary, State of Bihar
xxxviii

 the 

Supreme Court of India has held that a constitutional right cannot 

be denied on the ground of financial constrain, Rhem-v-

Malcolm
xxxix

 the Supreme Court of the United States of America 

has held that law does not permit the government to deny a 

constitutional right on the ground of poverty. Lord Blackstone as 

observed that constitutional requirements cannot be measured in 

dollar consideration.
xl

 Therefore the Nations where the right to 

food is a constitutional right, it is justiciable. 

 

VIII. CONCLUSION 

       According to the international law the right to food is subject 

to progressive realization by the Nation States as per their 

economic capacity. However protection from hunger is 

established as justiciable right.  

       The justiciability at the international level is weak and is 

dependent on the consent of the violating party. Therefore at the 

international level the right is not truly justiciable. 

       On scrutiny of the legal framework of countries it is found 

that most of the countries have yet to establish it as a legally 

recognised right under the national legal framework. Under such 

circumstance, the justiciability of right to food largely depends 

on the proactive role played by the judiciary of the country and 

the policy of adaption of international law and the treaty laws in 

the legal system. 

       The judiciary through various case laws and tools of 

interpretation established the fundamental right to food as a 

justiciable right in many countries for example India. The 

Supreme Court and the High Courts in India are invested with 

the power to bring about justiciability to the right to food. The 

Supreme Court of India is situated in Delhi, the capital of India. 

The High Courts are situated in the capital of each state. The 

High Courts of all states are situated in big cities. No state has a 

bench of a High Court at any rural area where poverty is 

concentrated. The Supreme Court and the High Court are the 

judicial organs to enforce the right to food in India. They are 

situated beyond the means and reach of the food vulnerable 

section of the society who are suffering from hunger and 

starvation. Under such circumstance General Comment 12 

paragraph 32 and 34 are violated.  

       The justiciability of the right to food of the hungry and 

starving population depends to a large extent in the incidents of 

public interested litigation. The hungry population who are 

unable to manage two square meals a day cannot afford the time 

and money required to enforce their rights. The statistics of 

hunger clearly indicate towards this fact. Therefore, even if the 

legal structure establishes the right to food as a justiciable right, 

there may be structural denial in the justiciability of right to food. 

The legal structure should ensure justice in the door step of the 

poor. Measures in the nature of free legal aid should be taken to 

enable the poor to knock the doors of the judiciary in case of 

violation of their right to food as the hungry cannot be burdened 

with litigation costs to enforce their right to food.   
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Abstract- Diversity has been established to be a compulsory 

imperative in Organizations today. Human Resource policies are 

being tweaked to accommodate a workforce who is diversified in 

a multitude of aspects including gender, which appears to be a 

popular variant in diversity. This study investigates the nuances 

of changing perceptions of people towards stereotypes of gender. 

The implication of gender based character is considered 

important in making assumptions about the behaviours of the 

gender. In this study, 440 respondents of various ages and 

occupations were contacted as primary data, to mark their 

perceptions of character associated with gender like aggression, 

domination and being excitable. The findings appear to be 

counter intuitive to popular stereotype perception where 34 per 

cent of women are considered aggressive, 35 per cent of women 

are considered dominating and 35 per cent of women are 

established to be excitable and volatile. These findings reflect the 

changing scenario and environment of female gender today 

which is being manifested in their non stereotype behaviour. 

 

Index Terms- Diversity, Stereotype, Gender, Counterintuitive, 

Changing 

 

I. INTRODUCTION 

Literature in Organizations focuses on diversity known to 

enhance greater creativity, innovativeness and quality 

decision making. Research shows that increasing diversity in the 

workforce would be beneficial to organizations in terms of 

gaining critical resources. (Pfeffer and Salancik, 1978) and where 

corporate governance is concerned, benefits at the strategic level 

are positively related to diverse top management.(Eisendadt and 

Bougeois,1988). The presence of demographic heterogeneity at 

the top management level is expected to increase firm 

performance; hence heterogeneity is suitable for complex, 

ambiguous business operations and the decision making 

processes are structured in nature. As clarified in literature, 

demographic diversity includes gender, age, race and ethnicity 

(Pelled, 1996; Maznevski, 1994) 

        Some empirical findings indicate that diversity results in 

greater knowledge, creativity, innovation and thus, organizations 

tend to become more competitive (Watson and all, 1993) and 

diversity also is able to attract and retain the best talent available. 

(Coz and Blake, 1991) 

        Studies such as Cox and Blake, 1991, Agocs and Berr, 

1946, and Robinson and Dechant, 1977, proposed that diversity 

management reduces turnover and absenteeism, attracts the best 

workers, increases sales and marketing efforts, enhances 

creativity and innovation and improves decision making. 

        According to the US   Department of Labour, “almost three 

quarters of women were employed in management, professional, 

sales and office occupations in 2006, compared with about half 

of men.”These professional fields are perhaps among the most 

powerful lucrative and highly regarded in the job markets and 

changes in these fields have created an advantageous opportunity 

for many women. While there has been a dramatic decrease in 

explicit sex based discrimination, discrimination still in less 

apparent yet almost equally harmful form. This implicit sex 

based discrimination prevents women from fully benefitting from 

high earning positions. Women especially at the managerial 

level, continue to face numerous obstacles pertaining to matters 

such as compensation, promotion, and representation.  

        One of the factors that underlie this particular form of sex 

based discrimination involves the concept of perception. In 

Organizational Behaviour theory, perception is defined as the 

way in which people observe, view and interpret others and 

events around them to create a sense of order for their 

environment. Perception greatly affects the attitudes, employees 

have of others and themselves as well the decisions they make 

within the organization. Biases or systematic tendencies often 

distort these perceptions, leading to inaccurate assessments and 

evaluations. With regard to women in the workplace, this gender 

based and stereotyping is one of the factors that prevent full 

attainment of gender equality in male dominated organizations. 

One of the prevalent forms of sex based discriminations that 

occurs in todays workplace involves the negative perceptions of 

female employees by other females in other male dominated 

organizations. Gallup Polls’s Annual Work and Education 

Survey revealed that half of all adult women would prefer bosses 

who would potentially be a source of help and advice for lower 

level female employees. The most surprising implication of this 

survey is that women themselves, who are fully aware of the 

disadvantage in the workplace, may be contributing to sex based 

discrimination.   

        Perception of the female manager can influence the 

perceivers’ behaviour and attitudes as well. Some of these 

include the likelihood she will join a women’s mentoring 

program, her adoption of stereotypical masculine and feminine 

traits, and her general belief s about female managers. These 

overall behaviours that potentially affect the future success of the 

female in the organization. 

        With the rising trends of globalization and expansion of 

organizational boundaries, the demand for diverse workforce is 

increasing in order to cope with the global challenges. Fast 

moving economies and rapid advancement in the technology 

required competent and diverse workforce in order to get 

competitive advantage in the global market. Organizations can 

T 
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get better results if they adopt effective staffing strategies 

including equal employment opportunities to male and female 

candidates. Black, Gregerson and Wendenhall (1992) proposed 

that global organizations need to widen their selection process in 

terms of selecting best male and female candidates. Hert (2000) 

highlighted that “stereotypes of managers in foreign cultures 

suggest a sense of machismo that would impede a women’s 

effectiveness.” Based on theoretical understanding it can be 

inferred that women perform better during international 

assignments than men because of their high interpersonal skills 

and social skills. Hert (1998) highlighted that women can adjust 

more easily in foreign environments, establish social network s 

more effectively and develop personal relationships faster than 

men. 

        Because of the interest in developing a diverse workforce, 

there is also a growing curiosity to how gender impacts upon 

addressing workforce diversity issues as they arise.   

        Workforce diversity is defined as an organization of 

employees with differing characteristics such as age, sexual 

orientation, language and lifestyle (Vent Ling and Palma Ruas, 

2001). In this regard,   diversity results in an organization culture 

in which each employee can pursue his career aspirations without 

being imbibed by race, gender, nationality, and religion. (Bryan, 

1999).  Therefore a priority of todays leader is to put in place a 

strategy that results in diversity. 

        A team of diversity experts identified four layers of 

diversity to help distinguish ways in which people differ. Taken 

together these layers define one’s personal identity and influence 

how each of us see the world. The primary dimensions of 

diversity influence our attitudes, expectations, and assumptions 

about others, which in turn influence our behaviour and 

perception on gender among other dimensions. 

 

II. OBJECTIVE 

        This study seeks to explore one of the demographic trends, 

namely gender, that is creating an increasing diverse workforce. 

Women continue to enter the workforce in increasing numbers 

(Fullerton, Toosi, 2001) 

        From the above theoretical framework and review of 

articles, it is hypothesized that gender stereotypes are being 

interchanged and perceptions are slowly changing towards what 

identifies a man or what identifies a woman. 

        Hypothesis: Gender based perception contrasts 

stereotypical images.  

 

III. METHODOLOGY AND DESIGN 

        A questionnaire was designed with characters of 

Aggressive, Dominating and Excitable mentioned. The 

respondent, chosen on the basis of judgment sampling, was asked 

to mark his/her perception based on gender for the characters. 

The profile of the respondents ranged from working students, to 

working men and women from different occupations.The 

marking scheme described was 1 for female and 0 for male. 

These questionnaires were personally circulated to working 

respondents of all age groups in the industrial township of Pimpri 

and Chinchwad area of Pune district. The average age of the 

respondents was calculated at 35.5 years. The total number of 

respondents aggregated to 440. 

 

IV. RESULTS 

        Personality is considered to be one of the effective factors 

that cause individual differences and perceptions of character. 

The results appear to be counterintuitive to the normal 

stereotypical perception of character associated with females and 

males. Out of the total 440 respondents, 150 perceived women to 

be aggressive and 290 perceived men to be aggressive. The 

character of being dominating was perceived by 154 as a woman 

oriented character and 286 were perceived as a male related trait.  

For the character of being excitable, 157 perceived women to 

have that trait and 283 perceived men to have that trait.  

 

V. DISCUSSION 

        According to literature sources relating to the meaning of 

aggressive, it spans from hostile to belligerent, to antagonistic to 

forceful, dynamic and bold. Review of literature reveals this 

character as stereotypical to male gender. It appears from the 

above study, that women today too are prone to exhibit this 

character quite prominently. 34.09 per cent of this character was 

attributed to women. Dominating is defined as a wield of power 

and influence over others, which again is stereotypical of men, as 

revealed by review of literature.  35 per cent of women are 

perceived to be dominating and having a superiority complex. 

Excitable as a character refers to responding readily to something 

and something new, stimulating and volatile. 35.68 per cent of 

women are perceived to be excitable and temperamental. These 

results appear to be fairly counterintuitive to popular perception 

related to gender character of what is predominantly male and 

what constitutes predominantly female.  When defining diversity, 

organizations must first go beyond the paradigm that workforce 

diversity (WFD) is linked to gender, sex or national origin. 

Diversity represents the multitude of individual differences and 

similarities that exist among people like sea shells on a beach, 

people come in a variety of shapes, sizes and colours. This 

variety represents the essence of diversity .Gardenswartz and 

Rowe (2003). The above research study reflected the differences 

which are primarily not gender based but individual specific. 

 

VI. CONCLUSION AND RECOMMENDATIONS 

        This study reveals the changing nature of the meaning of 

diversity and the results of the study show how individual 

differences and not gender based stereotypical roles determine 

the perception of character in terms of what is male specific or 

what is female specific. Human Resource practitioners as well as 

leaders at the top should be convinced about the changing 

equations relating to gender. With the growth in education, 

opportunities for both the genders and sensitivity training related 

to equality of both sexes, especially in the small globalised world 

where Mergers and Acquisitions are the order of working, 

perceptions are continually changing and women increasingly 

constitute the main stream workforce. 
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I. INTRODUCTION 

he hierarchy of urban settlements was first brought within 

the purview of geographical enquiries by G. K. Zipf in 1931, 

when he coined the term Central Places. The concept of Central 

Places was further developed by Walter Christaller in his 

monumental work on “Central Places in Southern Germany 

(1933)”. The theory postulates that to maintain efficiency of the 

settlements, the number of hierarchical central goods and 

services (functions) fall into categories. The theory is based on a 

distinction between centres, which are the seats of a supply of 

goods and services, and peripheries (regions complementing the 

centre) where demand, i.e. population using them, resides. The 

notion of centrality  justifies clustering in a same place 

production of service of same level and of same range intended 

at the population which is scattered in the complementary region 

(or influence area), whose customers are polarised by the centre. 

The centres are indeed hierarchised, due to the existence of 

several levels of services defined by their spatial ranges (distance 

that the consumer is willing to travel in order to acquire the 

service, defined by the additional transport cost which can be 

afforded when buying the product) and by emergence thresholds 

(fixed by the volume of customers needed for the service supply 

to be profitable). Generally low order goods or services are 

necessities that need to be bought frequently, hence the 

desirability that they should be near the consumer. They are 

therefore ubiquitous, appearing in both low and high order 

centres. On the other hand higher the order of central functions 

the fewer the number of centres providing them and the farther 

the consumer have to travel to obtain them. Thus they have a 

wider range than lower order functions. According to the theory, 

influence areas of centres fit inside each other (for Christaller), 

because centres of upper level generally provide all service of 

lower level, or more or less apart from each other (for Lösch). 

The hypothesis of rational behaviour of consumers, which visit 

the closest centre, and competition between centres that share the 

customers have as consequence that cities are regularly spaced, 

and services of services levels is translated into a smaller number 

and a wider spacing of cities when moving upward in urban 

hierarchy. Quite numerous observations carried on in various 

areas of the world have shown how useful the theory is to 

understand spatial organisation of most services to resident 

population. The theory gives well enough account of 

differentiation of urban networks at middle levels scales, in 

relatively homogeneous regions. The hierarchy of urban centres 

fits in large part with a hierarchy of levels of services they 

concentrate, organised by frequency of use, amplitude of their 

spatial range and size of their thresholds of emergence  

        The concept that centres can be graded in a hierarchical 

class system is implied in the theory. Each order of the hierarchy 

has the characteristics central functions and discrete population 

level. Low order centres posses less complex functions than 

those of higher order while the latter possess both the group of 

functions characterizing their order as well as those functions 

available at low order centres. The higher the order of the centre 

the greater is its centrality. The theory further states that higher 

order centres are more widely spaced than those of lower order 

with spacing varying in mathematical ratios.  

        The theoretical spatial result of the model is that the area of 

influence of centres is arranged in geometric pattern with the area 

of influence of low order centres nesting within those of higher 

order. Associated with this is the fixed K idea which states that a 

fixed number K of settlements exist for each settlement in the 

next higher order. In the special cases considered within the 

Christaller – Losch model, the resulting spatial pattern in a 

regional system is such that K = 3, 4 or 7 according to the 

market, transport, administrative principles respectively. The 

rigidity of the fixed idea is well known . Therefore, the historical 

and geographical conditions need to be considered in explaining 

the pattern of urban centres in an area. 

        In the present study we try to see the hierarchy of 

settlements with respect to the infrastructure. The general view is 

that larger the number of population better will be the 

infrastructure and it will have a higher place in the hierarchy and 

lesser the population lesser will be the infrastructure facilities 

and lower place in the hierarchy. We will try to see if it holds 

good in the case of the study area taken for this analysis. The 

study area for the analysis is Burddhaman. All the towns are 

taken into consideration. Burddhaman lags behind the other 

Indian states in human, economic development terms. The 

economy of Burddhaman is largely industry and service oriented, 

but it also has a significant agricultural base. The district also has 

a largel industrial sector.
 
Burddhaman has a grossly adequate 

educational infrastructure creating a huge match between 

demand and supply. This problem further gets compounded by 

the growing aspirations of the people and an increase in 

population. The craving for higher education among the general 

population of Burddhaman has led to a massive migration of the 

student community from the state. Burddhaman has a robust 

cinema industry for the Hindi and Bengali language. According 

to the 2001 census Burddhaman occupies a place second from 

the top with respect to the level of urbanisation which is almost 

35% compared to the state average of 30%.  

        The Census recognizes three categories of urban places: 

metropolitan areas, cities and towns. The Census typology of 

urban places is entirely based on the population criterion. The 

T 
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term ‘metropolitan area’ is applied to places with a population of 

a million or more, while the term ‘city’ is applied to all places 

with a population of one lakh or more. All other urban places 

with a population of one lakh or less are designated as ‘towns’. 

Towns are further subdivided into class II towns ( with 

population between 50,000 and 1,00,000 ), class III towns ( with 

population between 20,000 to 50,000 ), class IV towns ( 10,000 

to 20,000 ), class V towns     ( 5,000 to 10,000 ), class VI towns ( 

less than 5000 ). 

     

II. AIMS AND OBJECTIVES 

         a) To see the hierarchy of towns with respect to 

infrastructure. 

         b) To see if the population level affect the availability of 

infrastructure. 

 

III.  DATABASE AND METHODOLOGY 

        The study area for the analysis is Burddhaman and the main 

source of the information is Census of India. In the 2001 census 

data for all the towns are provided for the amenities that we have 

taken in our analysis. The census data is reliable and authentic 

and takes all the towns into consideration. Hence census data has 

been used for the present study. 

        The method employed for the present study consists of 

selecting the population and a set of significant central functions 

or services, finding out the proportion of each service out of 

whole in all the towns, making a composite index and 

accordingly rank the towns in different orders, making a 

skelograph.  

3.  The key functions that are- 

        Fire fighting services, hospital, dispensary, Tb clinic, family 

welfare centre, commerce, arts, science, arts-science, arts-

commerce, arts-science-commerce, engineering, medical, 

primary, secondary, senior secondary, middle, stadium, cinema, 

public library, reading rooms, banks, agricultural society and non 

agricultural society. 

        The data is arranged in descending order according to the 

2001 population values. For e.g. there are three towns as shown 

in the table below. We find population mean for each town and 

then divide the population value for each town by the mean of 

population and multiply it by hundred as shown below. The same 

process will be repeated for amenities also. First we will find out 

the mean of all the amenities that we have taken then the value of 

each amenity for every town will be divided by that particular 

amenity mean and multiplied by hundred. This will show what is 

the propotion of that amenity in that particular state. Then for 

each town the value of all the averages of each amenity is added 

to find out the composite index. The towns, their classes and the 

composite index is then arranged in descending order according 

to the composite index value. From this new arrangement we 

find out the town ordering as in how many towns will come 

under higher order and how many in lower orders. 

 

 

 

 

 

TABLE   Showing the Calculations 

 

Showing the Calculations in Class 1 towns 

    

TOWN_NAME 

 

POP_2001  pop_avg TB_CLINIC tb_clin_avg AUDITORIUM Composite Index 

DURGAPUR     493,405  

        

1,279  2 1467.3514 10 733.35289 2200.7(1467.35+733.35) 

ASANSOL     475,439  

        

1,232  1 733.67572 7 513.34702 1247.02 

KULTI     289,903  

           

751  0 0 0 0 0 

BARDDHAMAN     285,602  

           

740  0 0 8 586.68231 586.68 

JAMURIA     132,785  

           

344  0 0 22 1613.3764 1613.38 

RANIGANJ     122,781  

           

318  2 1467.3514 7 513.34702 1980.7 

 

         For making a skelograph the availability of the amenities is 

counted in each town. Where there is 0 values the amenity is not 

counted and where there is 1 or above that it is counted. 

According to the total count the numbers of cells are coloured.    
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IV.  RESULT AND INTERPRETATION 

        Based on the composite index of the towns of Burddhaman 

state, a chart depicting hierarchy of centres is presented below- 

 

ORDER OF TOWNS NUMBER OF CENTRES 

First 8 

Second 5 

Third 11 

Fourth 15 

Fifth 10 

Sixth 17 

 

Number of Towns in Each Town Order 

 

 
 

        Six hierarchical rank orders are identified. The higher order 

indicates that more number of amenities is present, the 

infrastructure of the towns under that order is better than the 

lower order towns. 

4.  This section shows the result from the skelograph. 

         The skelograph shows the availability of the function in 

each town it does not show the proportion of amenities. It shows 

the variations. It can be seen that the number of amenities which 

has been taken it is present fully in Durgapur & Asansol. No 

other towns have all the amenities which have been taken into 

consideration. It can be seen that Burddhaman, Kulti, Katwa, 

Chittaranjan, Memari, Guskara are the only towns after Durgapur 

and Asansol, which have a high availability of amenities. In 

many towns amenities like tb clinics, arts, commerce, science, 

arts-science, arts-commerce, arts-science-commerce, 

engineering, medical are not available especially towns classified 

as fifth class towns in census. As it can be seen in the skelograph 

Harishpur has the least number of amenities but it has a higher 

population than other 34 towns, which is shown lowest in the 

skelograph as it has the lowest population and more number of 

amenities are available. 

     The skelograph is arranged in descending order according to 

the population. Hence if we compare it to composite index in 

many places we will find that towns having higher composite 

index have less availability of amenities and fall in higher order 

of towns and towns having more amenities available has less 

composite index number and is in lower order of towns. 

        Hence it is not necessary that a high population town will 

have more number of amenities and will have a higher order in 

hierarchy. It depends on the proportion of amenities. Less 

populated town can also have higher proportion of amenities. It 

can be due to the economic conditions of the town. Towns 

earning more revenue will naturally have high proportion of 

amenities. Political factors also influence the economy of the 

town. 

   

 Four cases can be seen in the case of Burddhaman 

1) Towns having same class and different town orders.  

2) Towns having different class and town orders. 

3) Towns having same class and same town order 

4) Towns having same town order different class. 

 

        As it can be seen from the above four cases a town 

irrespective of its population be it low or high a class I town or a 

class IV town can also have more number of amenities and 

higher composite index value which means that the the 

proportion of all the amenities is high. Alternatively a town 

irrespective of its population can have high composite index but 

the availabity of amenities can be less. Thus the relationship 

between population size and the amenities as stated in the central 

place theory does not prove to be correct in Burddhaman’s 

context. 

 

V.  CONCLUSION 

 The notion of hierarchy captures the idea that private 

firms and public facilities locate so that goods and 

services can be most efficiently provided to 

households distributed across the city system. This 

efficiency is either dictated by competition 

(adoption) or is created and sustained by rational 

planning (adaptation). Some places, typically large in 

population size, offer many economic activities 

while others, smaller in population size, offer fewer 

activities. The former places are said to be high order 

and they occupy a high level on the urban hierarchy; 

the latter places are said to be low order and they 

occupy a low level on the urban hierarchy. This is 

not entirely true in case of Burddhaman. Even there 

is no geometric progression in the number of towns 

falling in different order. 

 It can be seen that only those services are taken into 

account which are provided by the government and 

are considered important for an urban area. Still 

many of the towns lack all these facilities. This 

depends on the working and the cost incurred by the 

government in providing the services. It is quite 

obvious that a class V town will not have a stadium 

but the absence of basic facility like a hospital or a 

nursing home or a dispensary shows the 

backwardness as well as the inefficiency of the 

government and even if these facilities are available 

they would not be fully functional and people would 

travel to other urban centres. Hence as shown in the 

skelograph the mere availability of a facility doesn’t 
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mean that people would not travel to other centres to 

avail those facilities. As it can be seen that 

Burddhaman is one of the backward as well as the 

most corrupted state much development cannot be 

expected from here.  
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     Abstract- Poor product performance is one of the major causes for its market failure. They tend to have their roots in inadequately 

drafted Non-Functional Requirements (NFRs), poor architectural and design decisions, and inadequate NFR testing practices right 

from the beginning. Performance, reliability, and availability considerations must be built into the system from the time it is 

conceived.   

Performance considerations and requirements are often not taken into account until the product is ready for system testing. “Build it, 

and then tune it” is often followed by organizations, which lead to product failure in testing scenarios.  

In this paper we will be talking about experiences that we had faced in performance testing of life safety applications and devices, 

how we overcame challenges to improve product quality. 

 

 

    Index Terms- Device Loader, Device Simulators, PERFMON, and Report Generation using UNIX 

 

 

I. INTRODUCTION 

We are developing life safety emergency notification system that will protect, alert and inform people in case of natural calamities 

like Fire, Flood, Tsunami, etc. and in case of antisocial activities like Terror Attacks, etc. However, conducting performance test for 

this product was a challenge due to its complexity, simulating integrated devices, scaling up the number of the devices & generating 

user-friendly reports. 

 

II. TEAM STRUCTURE 

Product teams are split across different geographical locations. Team1 is responsible for NFR testing, manual testing, backend 

development. Team2 is responsible for product management, system architect and test architect. Team3 is responsible for the 

development & testing of user interface. Team4 is responsible for backend logic development. 

III. CHALLENGES 

Nature of product: We are developing & testing a “Life Safety Application” which should work on the worst day of customer. This 

meant that apart from all the functional requirements, non-functional requirements such as response time, scalability & reliability of 

the application should meet the expectations from an end user. 

 

Expertise in NFR: Being the first release of the product, there was no prior data that would be set as a benchmark. Importantly test 

team too was very new to the non-functional testing & tools that may be required to develop the framework.  

 

Geographically distributed team: We were facing problems of poor communication, specifically long feedback loops when teams 

were trying to understand performance requirements and get any questions or clarifications addressed. This had contributed to a lack 

of commitment and feeling of separateness between team members. 

 

Delivery of devices delayed: vendor drove Delivery of devices that are integrated with the application. These devices were very 

limited in numbers [1 to 3 in quantity] & shared across development team, manual testing team, functional automation team and NFR 

team. 

 

Performance monitoring: Application was in distributed network, so monitoring the performance of each server was challenging. In 

addition, stakeholders found it hard to interpret it at one go. 
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IV. RESULT OF CHALLANGES 

With the challenges we had, there was delay in the start of NFR test execution. Execution started towards end of the product life cycle 

& as a result, the performance related issues were uncovered very late. This resulted into delay of milestone and shipment to the 

market. 

 

V. LEARNING FROM PAST MISTAKES 

We had a very complex application wherein hardware/devices were closely integrated with the software. Performance testing of such 

framework would need seamless flow of the data & way to measure its output. We primarily tried to focus on couple of areas to 

achieve this -    

1. Streamlining NFR Strategy:  

 NFR test cases were designed & mapped to the business requirement. 

 Defined the guidelines for test execution [Ex. Delete all the dependent data from previous test case execution etc.] 

 Decided to start the NFR testing early in the phase when manual test team starts its execution for a new build. 

 NFR framework was automated. 

 

2. Automating NFR Framework:  

 Identify Test Cases - Test cases were identified for daily, overnight, weekly, and customer profile. Daily test cases run for 2HRS, 

overnight test cases runs for 8HRS, weekly runs for 24HRS. Customer profile test cases contain the set up identical to what 

customers use. 

 Create Test Data - Manual test team creates analysis documents after reviewing feature specification. These analysis documents 

are used to create the test cases. Automation test team to create the test data then uses these test cases. In turn the test data is 

further used by NFR framework. That way we use uniform test analysis document & pre-requisite test data for all the testing 

teams. 

 NFR Test Set Up – We have used windows backup and restore feature to create multiple versions of windows and system under 

test within 30 minutes. Hyper-V-Terminal embedded in windows is used to create and manage multiple virtual machines. We 

benchmarked a system using Microsoft Hyper-V-Terminal guide, internal expertise of the team members and guides that we 

received with life safety devices to make it reliable. 

 Tool Development – Used to automate NFR test set up, test case generation, test case execution, 24*7 performance monitoring, 

result analysis and to find out performance state of the product 

 Reusable modules - Modules were implemented in such a way that all teams with could use it minimal or no changes. Reusable 

modules consist of commands, logic, validation and test data, which can be customized for any product. 

 Device Simulators - We have implemented infrastructure that can be used to simulate any device irrespective of its protocol. It 

simulates actual network traffic. A centralised service sends commands to any systems to simulate network level protocol. 

Simulated data is stored in central database. It is achieved without purchasing any hardware or commercial software. It uses test 

data, which is already reviewed. For example, if a driver is sending TCP command, simulator will act as TCP listener. 

 UI Automation - We use existing function libraries of QTP that was developed by functional automation team to measure UI 

response of various UI activities. It is executed 24*7 without any manual interruption. 

 Automate End-to-End Test Execution - Internal website is developed to select NFR server & start/stop/pause any performance 

test with appropriate status such as pass or fail. User can also drill down the test case to verify where it has failed. 

 Automated Report Generation – We use UNIX to interact with windows performance monitor. It automatically generates 

performance report containing test case details and detailed analysis of performance issues in Cores, Memory, Disk, network, 

Process and 250+ parameters like dot net, SQL activities etc. It can be used in other products irrespective of product domain and 

technology. We took lab measurements at short intervals (every 15 sec) to enable detection of transient faults or progression to a 

fault condition.  

For example, below report is automatically generated - 
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Figure 1: Automated performance report 

 
3. NFR Status Reporting: We started providing daily status to the stakeholders that helped them understand the quality of the 

product on day-to-day basis. 

VI. RESULTS 

With the past learning’s, we kept improving on the newly defined strategy. Below are the accomplishments/milestones that we 

achieved in the process - 

 Time spent to implement automated test infrastructure – 6 months 

 Generic framework developed in a way that can be customized for any product/application. 

 Time to set up NFR server with thousands of users and devices - 20 Minutes 

 Time to set up and start simulators for all the integrated devices [#17] – 15 Minutes 

 Time to set up automated NFR report generation – 5 minutes 

 Time to generate automated report after test case execution – 15 minutes 

 

I. RECOMMENDATIONS 

Performance test results are valuable assets because - 

 Performance benchmarks can be used for comparison with previous and subsequent releases as well as with the competitor 

products if any. 

 They tell us actual status on the way development is carried out. 

 Can form inputs to configuration and load generation tools  

 To help sales engineers confidently produce competitive offers in a timely manner 

 

When performance requirements are being formulated - Performance bottlenecks are best identified in the early phase. Ensure that 

performance and scalability requirements are written in verifiable, measurable terms, and that they are linked to business and 

engineering needs. 

 

At the architectural stage - Advice on the impacts of technology and design choices on performance, design test cases, set 

guidelines, implement necessary tools, plan performance tests that verify performance and scalability requirements are met. 
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Test execution – The closer your test cases, test data & test environments are in terms of hardware, software configurations to real 

world scenarios, the greater is the likelihood that your production release will not encounter too many performance issues. 

Test Reporting - Provide clear picture to the stakeholders on test case execution’s progress. Prepare reports and interpretations of the 

results that help the other stakeholders to make decisions about potential performance improvements. 

At all stages during NFR testing - Act as a performance advocate for the project, ensuring that performance needs are addressed early. 

 

APPENDIX 

Table 1: Acronym 

Acronym Meaning 

 

NFR 

Non-Functional Requirements - In systems engineering and requirements engineering, a non-

functional requirement is a requirement that specifies criteria that can be used to judge the 

operation of a system, rather than specific behaviours. 

Source 
http://en.wikipedia.org/wiki/Non-functional_requirement 

 

VM 

Virtual Machine - A virtual machine (VM) is a software implementation of a machine (for 

example, a computer) that executes programs like a physical machine. Virtual machines are 

separated into two major classifications, based on their use and degree of correspondence to any 

real machine 

 Source 
http://www.en.wikipedia.org/wiki/Virtual_machine 

 

QTP 

Quick Test Professional – HP QTP, an automated functional testing tool that helps testers to 

perform automated regression testing in order to identify any gaps, errors/defects in contrary to 

the actual/desired results of the application under test. 

 Source http://www.tutorialspoint.com/qtp/ 

.  
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Abstract- This study is an analysis of the challenges faced by 

care-givers in coping with OVC burden at household level. Using 

the quantitative and qualitative techniques the study was 

conducted among the rural care-givers in conveniently sampled 

wards in Gutu District of Zimbabwe. The study was largely 

informed by the Psychosocial Support (PSS) Model- the wheel 

model by Tigere (2006) and the Ubuntu Theology by Tutu 

(1994) and Mbiti (1995) who advocated for the strengthening of 

social fabric through a communitarian approach rather than 

individualism in child care and support. Data was gathered 

through semi-structured questionnaires and in-depth 

interviews.10 community leaders were interviewed while 30 

caregivers and 20 OVC completed questionnaires. The findings 

revealed that even in the face of severe socio-economic 

challenges, there is continued willingness by families to absorb 

OVC. In fact, some care-givers, particularly grandparents derive 

satisfaction from offering care and support. However, in spite of 

this willingness, the study found out that OVC care in families is 

fraught with several challenges whose scale and complexity often 

exceed the capacity of families to effectively mitigate. 

Consequently, most of the needs of OVC are either partly 

addressed or not addressed at all.To compound the challenges, 

majority of the care-givers were middle aged group of aunties, 

widows, uncles, sisters and brothers predominantly depending on 

subsistence income. Although they were able to provide a secure 

environment for children, they were to a large extent unable to 

meet the OVC’s psychosocial, social and basic needs. With the 

resources at their disposal care-givers efforts were devoted to 

meeting the basic survival needs of OVC ignoring investment in 

initiatives like skills building that ensure long term survival and 

sustainability. 

 

Index Terms- orphans, vulnerable children, caregivers, family, 

household, copying 

 

I. INTRODUCTION 

n the past decade Zimbabwe, like many developing countries 

has been severely affected by HIV and AIDS pandemic which 

has exceeded wars in terms of cumulative deaths, morbidity and 

social disintegration of families at household levels. The 

National AIDS Council (NAC) (20011:2) informed by the 

Census (2002) revealed that there are approximately 5.6million 

Children in Zimbabwe of which 1.3million children are orphans. 

The UNICEF National Strategic Plan for the Education of OVC 

girls (2005-2010) in NAC (20011:1) estimated that there are 

approximately 48 thousand child headed households in 

Zimbabwe housing approximately 100 thousand Children. 

Ministry of Health and Child Welfare (MoHCW) Centre for 

Disease Control and UNAIDS (2003:5) also revealed that about 

165 thousand Children are living with HIV and AIDS which 

aggravate the challenges of the care-givers to cope with the OVC 

problems at household level.  

        In response to the escalated challenges of OVC burden upon 

the care-givers at household level, Zimbabwe as a signatory to 

the United Nations Conventions on the Rights of the Child 

(UNCRC) promulgated governing policies for child care and 

support which include; The Zimbabwe Orphan Care Policy 

(1999), The Zimbabwe National AIDS Strategic Policy, National 

Action Plan For Orphans and Vulnerable Children (NAP for 

OVC) and National Gender Policy (NGP) to mention but a few. 

However, despite the presence of these governing policies of 

child care and support there remains a gap regarding the 

capacitating and empowerment of care-givers at household level.  

It seems government policies are putting more emphasis on OVC 

relegating the care-givers who are also vulnerable due to the 

escalated number of OVC. It is in light of this backdrop that this 

study sought to assess the challenges and strategies for coping 

with the OVC problems at household level with special emphasis 

on care-givers in Gutu district of Masvingo Province in 

Zimbabwe. 

 

1.1 Problem Statement 

        The government of Zimbabwe in partnership with non-

governmental organizations is putting a lot of resources towards 

the care and upbringing of orphans and vulnerable children. The 

same effort is not being put towards capacitating of caregivers of 

OVCs at household level, especially in rural areas. It is therefore 

essential to explore the challenges faced by caregivers at 

household level and the copying strategies they employ in the 

backdrop of the uneven distribution of resources. 

 

1.3 Objectives 

The following objectives underpinned the study 

i. To assess the challenges faced by care givers in care and 

support of the OVC at household level. 

ii. To identify strategies adopted by care-givers to mitigate 

the challenges they face in caring and supporting OVC 

at household level. 

 

1.4 Limitations 

        The limitations of this study are predominantly premised on 

the nature, scope and research design employed.  There were 

I 
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possibilities of non-cooperation by some informants such as 

orphans who felt that they were being traumatized and care-

givers who thought they may be victimized. However, to ensure 

cooperation the researchers exercised extra caution to persuade 

informants to be cooperative through seeking an informed 

consent and making them understand the purpose of this study. 

This study was carried out in only 6 (six) wards of Gutu District 

in Zimbabwe and therefore the generalisability of results is 

limited. The use of non probability sampling techniques could 

also have affected the results despites the effort put to counter the 

related effects. 

 

II. LITERATURE REVIEW 

The Context of OVC Care and Support in Zimbabwe 

        The UNAIDS (2003) in National Plan of Action For 

Orphans and Vulnerable Children (NPA for OVC) (2004:7) 

defined orphans as children under the age of 18 years whose 

parent (s) have died, while vulnerable children are children with 

unfulfilled rights. This definition is in line with the Zimbabwe 

National Orphan Care Policy (ZNOCP) (2000) which defines 

orphans as those aged 0-18 whose parent(s) have died.  While 

Vulnerable children are defined as children with unfulfilled 

rights and mainly identified as follows: Children with one parent 

deceased (in particular the mother), Children with disabilities and 

affected and or infected by HIV and AIDS. Concurrently, NPA 

(2004:8) added that vulnerable children entails the abused 

children (sexually, physically and emotionally), abandoned 

children, children living in the streets and married children. As if 

these were not enough NPA (ibid) included the neglected 

children, children with chronically ill parent(s), Child parent and 

destitute as vulnerable children in need of care and support in 

Zimbabwe to cite but a few.  

        This definition, though widely adopted, is fraught with 

limitations especially in the context of resource constrained 

environments in which many OVC live. For instance, the use of 

the chronological age ignores many young persons above age 

eighteen years whose parents are deceased and exposed to 

intense vulnerability context bereft of any family or external 

support. As noted by Killian (2009), the definition implies that 

by merely attaining the age of 18 years, one is automatically 

weaned from OVC category to non-orphan-hood and 

vulnerability regime. As a result, this transition ceases one to be 

an OVC who still needs to be cared and supported. However, in a 

reality his/ her plight may not be any different from those below 

that age that live with him/her in a similar environment. Put 

simply, while the secondary care-givers who include the 

government, close friends or extended families and NGOs to 

mention but a few presumes that the post 18 years of age era 

means one is able to look after himself and herself yet in real 

terms it is not true. Accordingly, the above assertion was further 

attested in the Situational Analysis of OVC (SAOVC) in 

Zimbabwe by the UNICEF (1998) and USAID (2000) who 

revealed that the use of age as a criterion in providing assistance 

for education was penalizing teenagers who started schools late 

by excluding them from continued educational support once they 

turned eighteen years old. Hence, this poses more challenges to 

household care-givers who will mandatorily oblige to support 

and care for them through their limited resources. 

        Traditionally, within the Zimbabwean context orphans were 

absorbed with the extended families that would bore the 

responsibility to care and support them. In the same vein the 

vulnerable children would be also absorbed by the extended 

families and the community through the ZundeRamambo care 

and support network.  These support networks for OVC were 

conceptually referred to as ubuntuismby (Tutu, 2004).  

According to Louw (1998)Ubuntu serves as the spiritual 

foundation of many African communities and cultures. It is a 

multidimensional concept that represents the core value of 

African ontology’s – such as respect for human beings, for 

human dignity and human life, collective sharedness, obedience, 

humility, solidarity, caring, hospitality, interdependence, and 

communalism. The Ubuntu version can be translated as “I am 

human because I belong”. Thus Ubuntu can be seen as a radical 

reflection of our humanity, yet also has the universal appeal of 

traditional community values (Hailey, 2008:1). What is 

underscored above is that Ubuntuismis a socio-economic 

framework that can be analogically interpreted as the veins of the 

society that upholds human solidarity.  

        Hence, the Ubuntu model of child care would be seen in the 

willingness of the community and extended families to take care 

and support the deceased’s children and other vulnerable children 

in the community. As such, the term OVC within the African 

context (Ubuntu) had little meaning as the community, one’s 

brothers and sisters were considered to be fathers and mothers of 

the deceased’s children in real traditional African cultures (Tutu, 

1999 and Mbiti, 1995). Concurrently, the Wheel Model by 

Tigere (2006) exhibited that an OVC is the central focus of the 

community and the families. As a matter of fact, in a situation 

where the uncle or aunt lived, and was willing to care for the 

child, the child was not considered to be an OVC. Contrary to the 

OVC definitions above, Mbiti (ibid) and Tutu (ibid) attested that 

an OVC is only applicable to a child who has no parents and no 

substitute care-giver. According to these proponents (Mbiti and 

Tutu) labeling of a child as an OVC in African context is not 

only stigmatizing of the child, but a direct insult to those 

participants in the social network providing care and support to 

the child.  

        In this case, the predominant form of extended families in 

Zimbabwe is that of kinship including the frontline relatives such 

as paternal uncles and aunts. Again, these include the paternal 

and maternal grandparents.  These frontline relatives are 

traditionally responsible for assuming the care and support of 

orphans upon death of parents and vulnerable children in case of 

abandonment or otherwise. Ordinarily, one member of the 

extended family network assumes the primary care-giver role 

while others may periodically contribute resources as secondary 

care-givers. 

        Like elsewhere in Africa, the traditional system of Childcare 

in Zimbabwe has been shifted in response to the major social 

changes. These social changes resulted from the growing 

poverty, socio-economic transformation and the increasing 

number of OVC. As a result, these shifts seem to have weakened 

the social ties and traditional philosophy of mutual obligation 

(Ubuntuism). However, the traditional philosophy of family care 

and support remains the only mechanism for responding to OVC 

problem and this explains why OVC are still being cared for by 

the extended families despite of the prevalence of secondary 
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care-givers (Mugurungi, 2006).  The study in OVC care and 

support in Tigere (2006) further attest to the predominance and 

appropriateness of household level as the best model for OVC 

care in today’s communities. Despite its prominence as the most 

viable mechanism to OVC care and support, the household has 

begun to show signs of distress. For instance, when the family is 

pressed hard, some households begun to offer differential care 

and often discriminates and verbally stigmatize the OVC under 

the guardian in regard to the allocation of resources between the 

deceased’s children and their own. 

        In a study on experiences of orphans care in Northern 

Uganda, Oleke et.al (2007) revealed many instances where 

orphans were not wanted, cared for, or loved by their care-givers 

.due to the burden imposed upon them. The study indicated that 

the inadequate and discriminatory care for OVC was mostly 

manifested through OVC relatively heavy workloads, inadequate 

feeding, clothing, shelter and limited joy compared to other 

children in some households. Ntonzi and Gapere (1995) similarly 

noted that despite the existence of the extended family system, 

the OVC were stunted and malnourished because they would not 

cope with OVC problem. They concluded that most OVC were 

deprived of education, parental care, clothing and the legal 

protection of their parents’ property. 

        In an endeavor to strengthen the capacity of the traditional 

system of child care and support which seem to be over-strained 

with the OVC problem. The Government of Zimbabwe (GoZ) in 

June 2005 endorsed the NAP for OVC in an effort to 

complement the traditional systems (Ubuntu) and current 

government efforts in OVC programming and address perceived 

information gaps (Southern Africa HIV and AIDS Information 

Dissemination Service (SAfAIDS), 2010).  As such, the 

SAfAIDS in partnership with the National Association of Non-

Governmental Organization (NANGO) were appointed as 

implementing and information dissemination agency on behalf of 

the NAP for OVC secretariat.  In this case, the context of OVC 

care and support in Zimbabwe is deemed a GoZ’s project with 

various implementing agencies such as NGOs, FBOs, Zunde 

Ramambo (ZR) and AIDS Service Organizations (ASOs) among 

others. However, despite all these secondary care-givers, this 

study identifies that the primary care-giver at household level 

still remains the prominent and the most appropriate model of 

OVC care if well furnished with adequate resources to carry the 

burden. Now that the context of care and support of OVC in 

Zimbabwe has been reviewed the discussion turns into the nature 

of OVC care and support.  

 

III. METHODOLOGY 

        Methodological triangulation was employed as a measure to 

increase the trustworthiness findings and well as construct and 

content validity. Thus both qualitative and quantitative methods 

and techniques were used respectively. The table below 

summarizes the methodology used at a glance. 

 

 

Table 1: The Mixed Methods Matrix Used 

 

ASPECT QUALITATIVE QUANTITATIVE 

Paradigm X X 

Method/design phenomenological survey 

Sampling Convenient sampling was used to 

come up with respondents at ward 

level 

Simple random sampling was used 

to come up with 6 wards 

Data Gathering/Collection In-depth face to face interviews were 

used to gather data from 10 

government and NGO officials as 

well as community leaders 

Structured questionnaires were used 

to collect data from 30 caregivers 

and 20 OVC. 

Data Analysis/Interpretation Inductive analyses of emic interview 

responses 

Descriptive analysis of etic 

questionnaire responses 

Representative sample The representative sample consisted of 10 community leaders (government, 

NGOs and Traditional), 30 caregivers and 20 OVC 

Ethical Considerations Written informed consent was sought from all respondents and participants. 

Issues of confidentiality and privacy were also spell out. No real names were 

to be used. 

Validity, Reliability/ 

Trustworthiness 

Pilot study was conducted in one ward that was not included in the sample. 

Questionnaires were pretested. Pre-interviews were also conducted. 

Questionnaires were in Shona and English. 
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Period The study was carried over a period of one month. 

 

IV. FINDINGS AND DISCUSSION 

4.1 Biographic Data 

 

Table 2: Profile for Respondents/Participants 

 

RESPONDENTS 

CHARACTERISTICS 

CAREGIVERS (N=30) OVC (N=20) 

N % N % 

SEX 

Male 20 70 13 65 

Female 10 30 7 25 

Total 30 100 20 100 

EDUCATIONAL LEVEL 

None 9 30 2 10 

Primary 5 17 10 50 

Secondary/Tertiary 16 53 8 40 

Total 30 100 20 100 

AGE OF RESPONDENTS 

14-15   8 40 

16-18   12 60 

19-30 6 20   

31-40 12 40   

41-50 5 17   

51-60 4 13   

61+ 3 10   

Total 30 100 20 100 

MARITAL STATUS     

Single 3 10   

Married 18 60   

Separated 1 3   

Widowed 8 27   

Total 30 100   

RELATIONSHIP OF CAREGIVER TO OVC 

Mother 4 13 4 20 

Father 5 17 6 30 

Grandparents 6 20 3 15 

Brother/Sister 2 6 3 15 

Uncle/Aunt 13 43 4 20 

Total 30 100 20 100 

SOURCE OF INCOME 

Self-employment 13 43   

Salary/Wage 6 20   

Crops/livestock 11 37   

Other     

Total 30 100   

 

        Table 2 shows that about 60% of the OVC who participated 

in this study were aged between 16 and 18 years and 40% were 

between the age of 14 and 15 years   In terms of relationships to 

the care-givers, 30% of the OVC who participated were living 

with their fathers and mothers, while 20% were living with their 

aunties and uncles, 15% were living with the grandparents and 

the other 15% were under the guardian of their brothers and 

sisters. 

4.2 Challenges faced by Care-givers in Coping with OVC 

Burden 
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        This section presents findings from the study with regard to 

challenges that families are facing in providing care to OVC. The 

challenges were discussed and presented along the five core 

elements of care that families provide as described in previous 

sections. These include; food and nutrition, education, 

psychosocial support and health care. 

 

4.2.1 Food and Nutrition 

        With regard to food and nutrition, the study found out that 

families were to a large extent able to meet their own feeding 

requirements with locally produced food such as wild fruits, 

vegetables, maize and sweet potatoes. However, due to high 

population density in the study area, land shortage was acute 

especially to those in living in Gutu Growth Point. As a result, 

involved in gardening had begun to negatively impact the 

household capacity to produce adequate food. These household 

faced with shortages of land rented pieces of land on which to 

grow seasonal crops such as maize, sweet potatoes and beans 

among others in the rural areas. Besides carrying a prohibitive 

cost, renting of land was reported to limit household initiatives to 

diversify the crops and consequently led to limited dietary 

diversity. This finding was consistent to Guzura and Chigora 

(2011) who pointed out that the coalition government of 

Zimbabwe has failed to consider the grassroots in their land 

redistribution of 2002 which reflected by the most poor people 

still landless despite the redistribution that have taken place. 

During the interviews the community leaders indicated that the 

care-givers were unable to provide the different types of food 

that children often demand. Ministry of Health officer had to say 

during an interview:  

         “Most of the children especially between the age of one to 

ten years often suffer from malnourishment due lack of balanced 

diet. Some of them are even dying at that age due to diseases 

associated to malnourishment. This is of course a sign that care-

givers at household level are unable to adequately provide their 

children not only OVC with enough food for survival”. 

        What the health official said concurred with what most of 

the care-givers predominantly indicated that they were not 

satisfied with care and support they are offering to their 

OVC.The care-givers indicated that due to chronic poverty, they 

could not afford to buy food to supplement they local food they 

grow in their fields. The food they pointed to unaffordable 

though available in the market includes; bread, rice and meat to 

mention but a few.  To the care-givers failure to provide these 

foods especially at festive days like Christmas was a common 

source of stress that care-givers and parents often perceived 

themselves as having failed to sustain the welfare of the 

household. 

        It was interesting to note, however that although care-givers 

were finding difficulties in meeting the feeding and dietary needs 

of their children including the OVC under their guardianship 

could not blame themselves but the community leaders who 

failed to stand with them. One of the grandparents was quoted 

saying:  

         “How can we feed the Orphans on our own? We are not 

working neither are pensioners nor able to do any business. We 

thought the government would help or assist with food so that we 

can be able to feed these children. I have sold all my cattle in 

order to bring these children up”. 

        Generally, the community leaders attributed the food 

shortages to chronic poverty, which grossly affected the people’s 

agricultural activities in Zimbabwe as highlighted by (Gomba, 

2011 and Ngwerume, 2005). By implication the foregoing 

findings converged with the findings revealed by the WHO 

(2010) which pointed out that generally the care-givers were 

unable to meet the conventional requirements standards for 

feeding the children especially in most of the developing 

countries to chronic poverty they are subjected to.   

4.3.2 Education 

        With regard to education for OVC, the challenge was how 

to raise money to pay school fees and other scholastic materials 

required by the schools. However, most of the primary schools 

were receiving government support through the BEAM but still 

indicated that it was not sufficient to meet other necessities such 

as uniforms, development fees and teachers’ incentives. Besides 

the provision of school fees through BEAM by the government it 

was indicated that schools also required parents to contribute 

towards things like teacher’s incentives and maintenance fees.  

All these translated into a substantial hindrance to accessing 

education by OVC.  This was verified by Chambari, Mangoma 

and Dhlombo (2008:20) who noted that; 

         “Some respondents (district education officials) mentioned 

inadequate funding and delays in receiving school fees and 

BEAM budgets from the government which drove teachers to 

find resources from families, many of whom could not afford 

them and consequently the children dropped out of school. 

Indeed the household survey showed that orphaned children had 

a higher rate of school drop-out”. 

        As indicated in figure 3 below almost all the educational 

needs for the OVC were above 70% of the participants’ 

responses as challenges to the OVC’s access to education. 

Although all the educational needs are all at high level but the 

scholastic materials and infrastructure development are 

predominantly a very high level which close to 90% of the total 

number of respondents. 
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Figure 1: Challenges faced by Care-givers in educating OVC 

 

 
 

        A cross- tabulation of the challenges faced by care-givers 

and OVC as highlighted by Figure 3 above and 4 below, there 

was a convergence of evidence to verify the gravity of challenges 

faced bythe care-givers. Regardless of a slight different that on 

OVC table school fees predominantly took centre stage as the 

main challenge at about 90%. The scholastic materials, schools 

uniforms and infrastructure development are slightly above 80%, 

which shows an insignificant variation with the findings on the 

care-givers’ experiences. Hence, the concurrence of the OVC and 

care-givers’ experiences on challenges shown in the OVC access 

to education shows that both school fees, infrastructure 

development, uniforms, scholastic materials are fundamental 

aspects to OVC access to education. As a result of its prevalence, 

contributes to above 30% of OVC drop-out of schools as shown 

in figure 4 below. 

 

 

 

Figure 2: Challenges faced by OVC in accessing education 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        A triangulation of primary and secondary data revealed that 

there was a convergence of findings as Ngwerume(2005) 

indicated that BEAM was not adequately meeting the needs of 

OVC to be in schools. This same finding was verified by 

Mangoma, Chambari and Dhlombo (2008) in their study about 

OVC challenges in Zimbabwe when they discovered that the 

poor delivery system by the government is also affecting children 

in their fees being paid in time and hence always found wanting 

despite them being registered by BEAM. 

4.2.3 Healthcare 

        Challenges in regard to health care for OVC were directly 

linked to apparent lack of quality health services in the study 

area. All the wards covered by this study had satellites health 

centres with an average of four (4) kilometres. However, as noted 

from the study that good geographical distance is not in itself 

sufficient to guarantee access to quality health care. The quality 

of these health services were regarded to be inadequate, 

characterized by drug shortage and irregular attendance or total 

lack of health workers. 
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        Even when the health workers are available, the OVC and 

care-givers reported that they would be given only prescriptions 

and referred to go and buy the drug to the private pharmacies. 

With no disposable income, care-givers have raise money to pay 

for health care from selling crops, contract labour(maricho), 

borrowing or even liquidating the assets. The study has found out 

that quite often OVC and care-givers were reluctant to seek 

medical care from these facilities in the knowledge that they 

would not find required treatment at health centres. As an option 

they would consult traditional healers and faith healers (prophets) 

for assistance. One of the FBO leaders had this to say in an 

interview;   

         “I am helping quite a lot of people including children who 

are in dire need of health care because there are no drugs in 

hospitals. Sometimes even if drugs are there but generally people 

have hope in God because he can heal any disease compared to 

hospitals where they are clearly told that some disease are not 

curable, which not the case here.  We cure diseases such as 

Nhova, evil spirits and HIV and AIDS among others he added”. 

 

4.2.4 Psychosocial Support 

        With regard to psychosocial support and emotional care, it 

was generally acknowledged that care-givers lacked knowledge 

and skills to diagnose and effectively address psychosocial needs 

of the OVC under their care. Instead, they considered emotional 

and psychosocial with a broader realm of care that OVC 

received. This may have profound impact on the future of 

children since the nature of response to the psychosocial needs of 

these OVC may have far-reaching impact on their social and 

emotional development. Care-givers reported great challenges 

associated with upbringing of the children. In a household where 

OVC were under the care of other relatives not their biological 

parents efforts were made to ensure that they are brought up in 

the same way as care-givers own children. 

        However, despite the foregoing revealed effort, it was 

reported that still some OVC predominantly shows various 

challenging behavioural problems as shown in figure 5 below.  In 

this case, figure 5 indicated that 80% of the care-givers revealed 

that disobedience is the most common behavioural problem of 

the OVC, while 50% of the care-givers concurred that the feeling 

of being discriminated was part of the behavioural challenge of 

the OVC, 30% of the respondents indicated that the OVC under 

their care refuse to go to school and 10% indicated that their 

OVC come home late.  

 

Figure 3: Behavioural Challenges for OVC 

 

 
 

        When asked the reason why these children behaved that 

way, it was discovered that even the care-givers did not know 

why these children behaved that way.  However, when 

triangulated one of the OVC when asked why they always feel 

discriminated was quoted as saying; 

         “We are always beaten up even for no apparent reason 

with our aunt and forced to work very hard while her children 

are seated at home. So this causes me and my young sister to feel 

unwanted and discriminated in the household”. 

        This finding corresponds to the findings of Tigere (2006) 

who revealed that most of the OVC suffer from psychosocial and 

emotional challenges due to the fact that the care-givers are not 

able to holistically provide for all the needs such as spiritual, 

physical, mental and social needs among others. 

        4.3 Strategies in Coping with OVC burden at household 

level 

        Faced by inevitable need to provide care and support to 

OVC in the context of inadequate resources, care-givers came up 

with various strategies to cope with OVC challenges. In some 

instances, the OVC themselves adopted their own coping 

strategies. Following is the discussion of these coping strategies 

along the four core elements of child care namely food and 

nutrition, education, health care and psychosocial support. 

4.3.1 Food and Nutrition 

        A couple of strategies were applied by OVC care-givers at 

household level in order to address their food and nutrition 

needs. In order to cope with increased family sizes or to 

accommodate loss of adult labour, children were found to have 

assumed greater roles in food production. The need for children 

to provide agricultural labour was widely reported by care-givers 

as one of the primary reasons why children were kept in public 
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schools near homes, despite of their reservations on the quality of 

education offered in the schools. 

        In a traditional African family setting, children constitute a 

strong source of labour for agriculture. Hence, this was 

considered predominantly as a legitimate coping strategy as 

assuming that children are supported to acquire agricultural 

experience and skills in the long term. However, some 

respondents indicated that there were instances where children 

were indeed overworked as a coping strategy to supplement 

livelihoods at household level. For instance, one of the 

grandparents had this to say when asked a question as how they 

are coping with the burden: 

         “Yes they have to work very hard during the weekends to 

compensate the days when they are at school. They go to work in 

the gardens or fields from morning till evening because our fields 

are not close to our homes”. 

        Overworking of children was also confirmed by local 

leaders as a prevalent practice. It was noted that children are 

overworked against their will in a bid to raise the extra resources 

needed for welfare of the household.One of the councillors (local 

leader) when interviewed was quoted saying: 

         “The care-givers have no money and they make orphans 

overwork especially during the weekends. They are made to be 

working in the fields from morning to evening. Some of these 

children come to report to me about such issues”. 

        Furthermore, it was also reported that some widows and 

single mothers were involved in prostitution in Gutu Growth 

Point as a coping strategy. For instance, one of the single 

mothers in ward 34 clearly indicated that prostitution is one of 

her coping strategy. She indicated that that’s her business during 

the night while her children are asleep and during the day she 

will be buying and selling vegetables in market.  

        In a nutshell, the coping strategies revealed by respondents 

include; getting the OVC to work in the gardens, fields and for 

others to supplement food, buying and selling of vegetables, 

fruits and cross border trading and prostitution even though some 

were not prepared to reveal this as a strategy because of its 

illegality. 

4.3.2 Education 
        The study established that in the context of limited 

resources, very few care-givers were exercising preferential 

treatment when it comes to schools where their children would 

go. It was interesting to note that almost 90% of the respondents’ 

children and OVC were attending government or public schools 

near their home as a strategy to cope with educational expenses 

in private and public boarding schools. Only 20% cases were 

evidenced by few segregation cases where care-givers caring for 

non-biological orphans keeping OVC at public near home 

schools while their own biological children were sent to private 

or public boarding schools which are costly and quality 

education.  

        During in-depth interviews with the local leaders, 

segregation in the allocation of resources, particularly in regard 

to the type of schools where children went was pointed out as a 

serious and prevalent practice among care-givers who are not 

biological parents for OVC in the households. Local leaders 

reported that segregation was a major cause of stress for OVC 

and in some cases it leads to anxiety and school drop-out. 

        However, as a coping strategy keeping children in public 

schools was because the public schools are relatively cheaper and 

less demanding than private schools.  Moreover, besides keeping 

those in public schools care-givers came up with other initiatives 

to assist them cope with challenges of providing education to the 

OVC under their care. For instance, many care-givers reported 

that they established relationships with the school administration 

officers that they should allowed to pay their fees through 

instalments and in some cases late. This was the only strategy 

that was employed by the majority of care-givers. However, they 

acknowledged that though this strategy was helpful, they have 

had to endure anxiety associated with defaulting on the deadlines 

agreed with the school administration. 

        In the same vein, OVC reported that they had various 

initiatives adopted to ease the burden associated with the cost of 

education; some of the adolescent OVC reported that they 

engaged in the activities that raise income which is used to 

defray some school expenses and also contributed towards family 

welfare. Activities undertaken include; selling vegetables and 

wild fruits or herding other people’s livestock during the 

weekends or holidays in order to get money for schooling in 

return. When interviewed one of the OVC was quoted as saying: 

         “We work in other peoples’ fields and herding the cattle 

during weekends and holidays to get money for schooling but the 

work we are mandated to do is sometimes is too heavy that we 

end up getting ill or injured”. 

        Although the efforts made by OVC to ward off pressure on 

care-givers were acknowledged, some of the activities they 

engaged in were found to be inappropriate for children at their 

age. One instance involved selling of vegetables and fruits and 

working in other peoples’ fields at the same time they were 

obliged to do school homework. As such, children under the care 

of poverty stricken and elderly headed households were 

particularly found to be more vulnerable. They frequently forced 

to leave school in order to engage in productive activities to raise 

income for sustaining the households.  

        There was no information available in households covered 

by the study to verify the performance of children who combine 

school with work. However, common experience has shown that 

provision of casual labour often interferes with the school 

performance and it can be expected that some OVC could have 

performance problems. In the study carried out by UNICEF 

(2010) in Zimbabwe confirmed that school performance for OVC 

deteriorated partly because of the need to engage in income 

generating activities and partly because of anxiety. Other coping 

strategy adopted by OVC includes using their scholastic 

materials sparingly by writing in all the lines in the book and 

ensuring that all pages are intact. It was also reported that 

children were taught to live within the available means and do 

without some needs such as school bags, shoes and in some cases 

uniforms. 

4.3.3 Healthcare 

        With most of the health care sought from public providers, 

care-givers has established relationships with the government 

that they are allowed only on critical issues to get medication on 

credit. Ultimately, these medical bills had to be paid and it 

remained a challenge in the care of OVC when the care-givers 

would sell their assets to pay off the hospital bills. In poor 

families especially those headed by elderly grandparents, health 
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care for OVC was reported to a major problem draining 

resources that could otherwise have been devoted to other needs.  

One of the grandfathers had this to say responding to an in-depth 

questionnaire:  

         “The health care of these children has made me poor. 

When I sold all my livestock for the medication of this girl sited 

next to you. It stressed me and I fell sick for two months doing 

nothing and not even going to the fields”. 

        Faced with these challenges, some care-givers resorted to 

seeking formal or modern health care only when the illness was 

perceived to be grave. This was verified by one of the widow 

who had this to write in her response to in-depth question; 

         “If the child gets fever, I use herbs to treat it and that 

reduces the amount of money that I would spend on treatment. If 

the fever gets severe, that is when I take them to the clinic or 

health centres for treatment and that is very expensive”. 

        Mugurungi (2006) similarly noted that without access to 

ready cash, many care-givers postponed seeking health care and 

preferred to self-treatment or visit a traditional healer and it was 

only when the health situation became desperate enough that 

they were forced to visit a formal health facility at the eleventh 

hour. In almost all the households covered in the study, care-

givers reported that traditional forms of care, usually use of 

herbal medicine was the first line of treatment used when 

children fall sick. 

4.3.4 Psychosocial Support 

        The study revealed that psychosocial support was critical 

need but due to lack of skills to appropriately diagnose and 

respond to it, it was largely neglected. It was evident from the 

study that while care-givers were expected to be the main source 

of psychosocial support for OVC, they also have needs for 

emotional support to address challenges for providing care for 

OVC in a context of limited resources.  In their response, the 

majority of care-givers indicated that they do nothing in case of 

an emotional challenge. However, care-givers who had a strong 

spiritual orientation indicated that they turn into prayer and 

singing as a way of dealing with stressful situation. This was 

verified by another respondent who had that to write: 

         “When i feel stressed, I just go to my bedroom and pray. I 

like singing, so I sing church songs and that is how I forget my 

problems”. 

        As such when asked most of the care-givers predominantly 

indicated that they pray or go to church as a coping strategy with 

emotional challenges.  There was also a significant portion of 

care-givers who indicated that they do nothing, while others 

resorted to other calamitous strategies such as drinking, scolding 

at children or simply keeping quite. This could be a reflection of 

poor access or lack of awareness about psychosocial services in 

the study area. The ultimate impact could be that care-givers 

could get burned out which could have severe long term 

implications on the welfare of OVC under their care. Further 

analysis of this finding indicated that more women than men 

resorted to prayer as a mechanism for addressing stress. On the 

other hand, more men than women were seeking mainly informal 

and included peers, friends and close relatives. None of the care-

givers indicated that that they sought psychosocial care from 

formal organization. 

 

V. CONCLUSION 

        The study found out that despite the escalating socio-

economic challenges and structural transformation, the family 

remains the strongest and most prominent unit of care and 

support of OVC. The study did not find any children living on 

their own and neither were there orphans living with care-givers 

whom they had no blood relationship. This attests to the strength 

and resilience of the extended family and its continued 

prominence within the overall OVC response in Zimbabwe. In 

the foreseeable future, households’ families will remain the 

major asset to be drawn upon in handling the challenges 

associated with OVC care and support. 

        In this study, the middle aged group provided the bulk of 

care and support to OVC contrary to the traditional findings that 

the old aged group were commonly found as providers of care 

and support to OVC. This shows that the young generation is 

grasping the cultural heritage of Ubuntu theology in child care. 

However, despite the middle aged group dominating the scene of 

care and support of OVC, this study established that old aged 

group was almost equally featuring in support and care of OVC, 

which implies that the greatest burden of care and support was 

laid upon an already weakened age group and economically 

strained groups as evidenced by gross level of unemployment of 

the care-givers. 

        The findings also revealed that the household size 

overstretched the little resources available for food, clothing, 

health and education. Consequently, the OVC needs were either 

partially or not at all addressed. This manifested through children 

dropping out of school, malnourishment, taken to hospital when 

they at the point of death and not being able get desired foods.  

With the limited resources available, care-givers were 

exclusively pre-occupied with fending for resources available to 

meet the immediate survival needs, particularly food, health and 

shelter. Little was done towards investment in human capital in 

terms of accessing OVC quality education and vocational 

training. As such, based on the study findings, it is rational to 

conclude that the capacity of families to guarantee the future of 

the OVC remained questionable. When the OVC fail to get 

quality and appropriate education, they will be most likely 

suffering permanent low productivity and will not be 

competitive. 

        Experience in Zimbabwe has already shown that children 

with minimal education or employable skills can live in profound 

vulnerability are found doing work such as vending, gardening, 

domestic working and commuter omnibus hosting (hwindi) at 

bus terminus. Generally, the observers believe that the 

desperation of the OVC makes them more vulnerable to 

exploitation and abuse. Ultimately, there is a risk that Zimbabwe 

will be faced with big mass of unskilled low income earners who 

will be poverty transmitters to the next generation since their 

children also stand high chances of falling into poverty trap.  

        The study also revealed that psychosocial care for both 

OVC and care-givers was largely an ignored and one of the most 

lacking services in the study area. Due to lack of skills and the 

preoccupation with survival needs there was little emphasis 

either in attempting to diagnose or addressing the psychosocial 

problem of the OVC and their care-givers. Hence, the long term 

impact of psychosocial problem is that children may grow up 

with low esteem, depression and in extreme cases of 
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psychosomatic disorders. Similarly, the quality of motivation for 

care-givers to care for OVC will deteriorate and may in extreme 

cases translate into various forms of child abuse. In response, 

care-givers and OVC initiated several strategies to address their 

needs, particularly raising incomes to meet the extra needs. 

However, the study indicated that these strategies remained 

haphazard and reactive to the immediate needs rather than long 

term needs and survival of OVC. For instance, selling of 

vegetables and fruits, prostitution and working for others do not 

generate sustainability of livelihood in the long term. 
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Abstract- Microorganisms play a significant role in 

bioremediation of heavy metal contaminated soil and wastewater. 

In this study heavy metal resistant fungi were isolated from the 

waste water treated soil samples of Hudiara drain, Lahore. The 

optimum pH and temperature conditions for heavy metal removal 

were determined for highly tolerant isolates of Aspergillus 

species along with the initial metal concentration and contact 

time. Biosorption capacity of Aspergillus flavus and Aspergillus 

niger was checked against Cu (II) and Pb (II) respectively. The 

optimal pH was 8-9 for A. flavus and 4-5.4 for A. niger, whereas 

the optimal temperature was 26°C and 37°C respectively. 

Moreover, the biosorption capacity of A. flavus was 20.75-93.65 

mg/g for Cu (II) with initial concentration 200-1400 ppm. On the 

other hand the biosorption capacity of A. niger for Pb (II) ranged 

from 3.25-172.25 mg/g with the same range of initial metal 

concentration. It was also found that equilibrium was maintained 

after maximum adsorption. The adsorption data was then fitted to 

Langmuir model with a coefficient of determination greater than 

0.90.  The knowledge of the present study would be helpful for 

further research with reference to bioremediation of polluted 

soils.  

 

Index Terms- Aspergillus; Biosorption, Copper; Heavy Metals; 

Lead. 

 

I. INTRODUCTION 

oil is a crucial component of rural and urban environments, 

and in both places land management is the key to soil quality. 

Excessive accumulation of heavy metal in soil is toxic to human 

beings and animals. World over the agricultural soil 

contamination with heavy metals is a major problem on defense 

related and industrial sites (Parameswari et al., 2010). Human 

actions like mining industries and metal manufacturing with 

storage, transportation and disposal problems are the main 

sources of pollution (Zhang et al., 2005). Heavy metals get 

accumulated into soils and plants and could have a negative 

influence on physiological activities of plants and cause for the 

reductions in plant growth, dry matter accumulation and yield 

(Suciu et al., 2008).  

       As heavy metal pollution is a serious environmental problem 

with severe health effects, its remediation is essential. The 

physical and chemical methods of remediation are time 

consuming and expensive, hence a biological approach provides 

an alternative solution of the problem. Microbes are naturally 

capable of degrading wastes and have a capability to survive 

under stress conditions. Recently microbes like bacteria, fungus 

and algae have been effectively used as adsorbing agents for 

heavy metals removal (Munoz et al., 2006). In metal polluted 

environments, microbial populations adapt to high concentrations 

of heavy metals and become resistant to toxic concentration 

(Prasenjit and Sumathi, 2005). Different species of Aspergillus 

have been reported as efficient nickel and chromium reducers 

(Yan and Viraraghavan, 2003). Recently, several filamentous 

fungi (FF) species are found to be useful for biological treatment 

of the sludge (settling, dewatering, organic compound 

degradation) under controlled operating conditions (Lacina et al., 

2003). For removal of heavy metals from solutions fungi have 

identified as potential biomass that belong to the genera 

Penicillium and Rhizopus (Volesky and Holan, 1995). Huang and 

Huang (1996) studied that Aspergillus oryzae can remove copper 

and cadmium ions from aqueous solutions. In the same way, 

Zafar et al. (2006) reported promising biosorption for Cd and Cr 

by two filamentous fungi, Aspergillus sp. and Rhizopus sp., 

isolated from metal-contaminated agricultural soil. 

       The response of microorganisms towards toxic heavy metals 

is of importance in view of their interest in the reclamation of 

polluted sites. The main purpose of the present investigation was 

to evaluate the ability of isolated fungal strains towards the 

remediation of copper and lead by characterizing the 

bioaccumulation of heavy metals.  

 

II. MATERIALS AND METHODS 

Samples collection and isolation of fungi 

       Soil samples were collected from peri-urban agricultural 

areas along the Hudiara drain, Lahore. From selected soil 

samples Aspergillus flavus and Aspergillus niger were isolated 

by soil dilution method and preserved in laboratory for further 

heavy metal biosorption analysis. In the collected soil samples, 

the copper and lead mean concentration was 94.5 and 68.4 mg/kg 

respectively.  

Biosorption analyses 

       Aspergillus flavus and Aspergillus niger biomass was 

prepared in Potato Dextrose Broth (PD broth). To prepare 100 ml 

of the Potato broth, 30 ml of potato extract and 2 gm of glucose 

was added in conical flask and filled up to100 ml by distilled 

water. Flask was closed with cotton plug and aluminum foil and 

autoclaved for 30 minutes. After that the flask was opened in 

laminar flow and Aspergillus sp. were introduced in it. The flasks 

were agitated on a shaker for 3-4 days at 150rpm and at 30˚C. 

After 3-4 days thick bed of fungal biomass was developed which 

was further used for biosorption experiments. To explore the 

biosorption of the Aspergillus isolates to the heavy metals, 

varying initial heavy metal concentrations with optimal culture 

conditions were used. Each growth medium was amended with 

S 
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CuSO4 and Pb (NO3)2 with different concentrations ranging from 

200-1400ppm. 

Effect of pH and temperature on fungal biomass adsorption 

       In order to check the effect of pH on adsorption capacity of 

Aspergillus sp., the fungal isolates were conditioned at different 

pH ranging in 4-9. To simultaneously search for optimal 

temperature for each pH the represented cultures were incubated 

at different temperature ranges (22-37˚C) with time interval of 20 

hours on rotary shaker at 150rpm.  After 20 hours, the fungal 

biomasses were filtered in order to separate the biomasses from 

media. The biomasses were separated from media and the 

mixture was filtered through Whattman filter paper. The biomass 

on the filter paper was then dried by the process of drying on hot 

plate in order to absorb the moisture content at temperature of 

120˚C for about 3-4 days.  

Removal of Cu and Pb at different concentrations 

       Dried and powdered dead biomass (0.5g) was inoculated into 

100ml of metal solution containing 200-1400 ppm CuSO4 and Pb 

(NO3)2 in distilled water for single metal system. The flasks were 

kept on the rotary shaker at 150rpm at 30°C for 50 hours. The 

content of supernatant was determined by the use of atomic 

absorption spectrophotometer.  The experiment was done in 

duplicate and the amount of metallic ion biosorbed per gram of 

biomass (q) and the efficiency of biosorption (E) were calculated 

using following equations (Javaid et al., 2010): 

 

i fC C
q V

m



 
 
        

 (1) 
 

       Where q = mg of metal ions uptake per gram biomass 

(mg/g), Ci = initial concentration of the metallic ions (mg/L); Cf = 

final concentration of metallic ions (mg/L); m = dried mass of 

the biosorbent in the reaction mixture (g) and V = volume of 

reaction mixture (ml).  
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Isotherm assessment 

       The uptake of heavy metals ion by inactive cell of fungi 

were analyzed by the adsorption isotherms Langmiur models and 

the amount of metal bound by the biosorbents was calculated as 

follows (equation 3). 
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       Where, q = metallic ions adsorbed per unit of weight of 

adsorbents (mg/g), Qm = maximum possible amount of metallic 

ions adsorbed per unit of weight of adsorbents (mg/g); b = 

constant related to the affinity of binding sites for metal ions, Ceq 

= equilibrium concentration (mg/L) 

 

III. RESULTS AND DISCUSSION 

Effect of pH 

       Biomass of Aspergillus flavus and Aspergillus niger were 

exposed to Cu (II) and Pb (II) respectively. Aspergillus flavus 

followed an increasing trend and exhibited maximum sorption 

capacity for the Cu (II) in the pH range 8-9 with maximum 

efficiency 97% while Aspergillus niger exhibited maximum 

sorption capacity for Pb (II) at pH range 4-5.4 with biosorption 

efficiency 21.5%, above this pH substantial decline in metal 

uptake was evidenced which represents the pH factor being 

highly sensitizing element (Fig. 1). Hasan et al. (2000) reported 

maximum removal of nickel in the pH range of 4.5-5.5. The 

variation of adsorption of nickel at various pH is on the basis of 

metal chemistry in solution and the surface chemistry of the 

sorbent. Low pH limits the biosorption of Cu (II) ions on fungal 

biomass surfaces, probably due to the ion exchange between 

metallic species and competition effects with oxonium 

(Hydronium) ion to some extent in the biosorption mechanism 

(Yin et al., 1999). In similar findings by earlier investigators it 

has been attributed to protonation or poor ionization of acidic 

functional group of cell wall at low pH, inducing a weak 

complex affinity between the cell wall and the metal ions 

(Chergui et al., 2007). The reduction in metal ions uptake by 

fungus at higher pH can be explained on the basis that at higher 

pH values the metal ions may accumulate in the cells or the intra-

fibular capillarity of the cell walls by a combined sorption micro 

precipitation mechanism therefore, biosorption experiments are 

meaningless at higher pH (Beveridge, 1986).  

Effect of temperature 

       Fig. 2 shows that the effect of temperature on the biosorption 

of heavy metal ions was significant. The heavy metal causes a 

decline in the uptake of Cu (II) by A. flavus. The maximum 

biosorption capacity was 81.6 mg/g and efficiency 40.8% at 

26°C, while A. niger followed the declining trend with maximum 

biosorption capacity and efficiency of Pb (II) 91mg/g and 45.5% 

respectively at 37°C. Temperature is known to affect the stability 

of the cell wall, its configuration and can also cause ionization of 

chemical moieties. These factors may simultaneously affect the 

binding sites on isolated fungal and bacterial species causing 

reduction in heavy metal removal. Energy independent 

mechanisms are less likely to be affected by temperature since 

the processes responsible for removal are largely physiochemical 

in nature (Gulay et al., 2003). Similar results have been reported 

in the bioaccumulation of Cr (VI) by S. equisimilis and A. niger 

(Goyal and Banerjee, 2003). 

Effect of contact time 

       Time course profiles for the adsorption of Cu (II) and Pb (II) 

by A. flavus and A. niger revealed that almost 83% and 82% 

removal of heavy metal ions and saturation level of total biomass 

was recorded during first 10 minutes (Fig. 3). The adsorption 

equilibrium or plateau level gradually reached within 15-20 

minutes for both Cu (II) and Pb (II) ions. The Cu (II) uptake by 

A. flavus kept on increasing gradually after 30 minutes while 

adsorption of Pb (II) followed a gradual declining trend after 30 

minutes. The findings verify two phases of biosorption, an initial 

rapid uptake due to surface adsorption and subsequent slow 

uptake due to membrane transport of metal ions into cytoplasm 

of cell or slow intracellular diffusion or reduced permeability of 

cell wall (Saglam et al., 2002). Similar results were obtained by 
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Chatterjee et al. (2010), while in some other studies single-step 

uptake has been suggested for different biosorbent (Huang et al., 

1990).  

Effect of initial concentration of metal ions 

       The graphical presentation for the effect of initial metal ion 

concentrations on biosorption capacity of the test fungi is 

depicted in fig. 4. The temperature was maintained at about 

30˚C.The batch was carried out for more than 50 hours. The 

biosorption capacity of A. flavus was 20.75-93.65 mg/g with 

initial concentration 200-1400 ppm. On the other hand the 

biosorsorption capacity of A. niger for Pb ranged from 3.25-

172.25 mg/g with the same range of initial metal concentration 

mentioned above.  

       The results of present findings clearly indicate that the 

sorption capacity increased and reached a saturation value as the 

metal ion concentration increased in aqueous medium. This 

assessment is in line with previously reported data on metal ion 

sorption by many other similar studies (Sheng and Ting, (2007). 

There is an evidence that at high metal ion concentration the 

number of ions adsorbed is more than at low metal concentration, 

where more binding sites were free for interaction 

(Mukhopadhyay et al., 2007). 

Isotherm assessment 

       Isotherm studies are basic requirement to design biosorption 

application procedures. For this purpose the empirical models i.e. 

Langmuir (1916) for single solute system was employed to 

describe the biosorption equilibria of the test fungus. The 

parameter resulted from the Langmuir plots for Cu (II) and Pb 

(II) ions by the test fungus are presented in table 1. The plot of 

1/qe vs 1/Ceq in various initial concentrations range (200-1400 

ppm) of metal ions were found to be linear indicating the 

applicability of classical Langmuir adsorption isotherm to single 

metal ion solution (Fig. 5 A and B). The coefficients of 

determination (R
2
) are more or less greater than 0.90, indicating 

that models adequately describe the experimental data of all 

metal ions biosorption. The maximum capacity (qm) was 

determined from the Langmuir isotherm point calculated by the 

model in function of the experimental values of qe shows a linear 

tendency among the observed and predicted values. The 

Langmuir isotherm “b” the stability complex formed between 

metals ions and fungal cell wall under specific experimental 

conditions clearly demonstrated the small values, which means 

greater affinity of biomass for copper and lead ions. A good 

metal sorbent in general should have a high qm as well as low b 

value. Javaid et al. (2010) also observed a classical linear 

Langmuir adsorption isothem with value of coefficient of 

determination greater than 0.90 for four different heavy metals. 

Similar results have been reported by Sa et al. (2002). 

       In biosorption analysis, it has been commonly observed that 

pH, temperature, contact time and initial concentration of metal 

solution strongly influence the fungal biosorption process 

cumulatively (Wang and Chen, 2009). Several researchers have 

also investigated the effect of these parameters on biosorption of 

heavy metals by using different biomass and found similar 

results with the present study. According to previous researches 

and the present study, it is estimated that this data is appropriate 

for environmental studies. The biosorption is an efficient process 

to remove the contaminants from the environment. Ability of 

Aspergillus sp. to adsorb the metal ions with excellent 

mechanical properties provides an opportunity to utilize such 

organisms for number of purposes for the remediation of waste 

from particular source. 

       It was concluded from this investigation that Aspergillus sp. 

are good adsorbing medium for metal ions having high 

adsorption yields for the treatment of soils containing copper and 

lead ions. These strains have a remarkable metal adsorption 

capacity over a wide range of temperature and basic pH and may 

be employed in future for metal remediation from waste water 

and heavy metals contaminated soils. 

 

 
 

Fig. 1. Effect of pH on the biosorption of Cu (II) and Pb (II). 
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Fig. 2. Effect of temperature on the biosorption of Cu (II) and Pb (II). 

 

 
 

Fig. 3. Effect of contact time on the biosorption of Cu (II) and Pb (II) with efficiency. 

 

 
 

Fig. 4. Effect of different metal concentrations on biosorption capacity of A. flavus and A. niger. 
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Fig. 5. Linearized langmuir adsorption isotherm of (A) Cu (II) by A. flavus and (B) Pb (II) by A. niger. 

 

Table 1. Isotherm model parameters for the biosorption of metal ions. 

 

Metal 

ions 

qm (mg/g) b (mg/l) R
2
 

Cu (II) 963 0.002 0.98 

Pb (II) 1142 0.001 0.926 
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Abstract- Present study was focused on intake of duckweed by 

chicks and to evaluate the growth performance and carcass 

characteristics of chicks. A total number of 106 chicks were 

allocated to 3 treatments with 3 replicates. The treatments were 

categorized into group A (25% duckweed and 75% commercial 

feed), group B (50% duckweed and 50% commercial feed) and 

group C (100% commercial feed). Results showed that crude 

protein was higher in group B followed by group A while in 

group C crude protein was lower but total feed intake, average 

weight, live weight, meat and bone weight, skin weight, head 

weight, liver weight, intestine weight and shank weight were 

higher as compared to group A and group B and this was due to 

the fluffy nature of duckweed and small size of crop. It was 

concluded that sewage grown duckweed can be successfully 

utilized as poultry feed. Chicks can survive on duckweed and 

farmer can save money. This is the first study in Pakistan. 

 

Index Terms- Bioremediation; duckweed; poultry feed; sewage 

water. 

 

I. INTRODUCTION 

oultry farming has now become one of the most dynamic 

associated parts of agriculture throughout the world. Poultry 

culture in South Asian countries is expanding rapidly and the rate 

of growth of commercial layer and broiler (meat producing) 

farms is phenomenal to meet the ever increasing demand for 

proteins through poultry meat and eggs. In Pakistan, poultry 

industry had made considerable contribution to food production 

and plays a vital role in the economy of the country. Recently 

duckweed system was introduced to solve the feed problems of 

farmer. Duckweed plays an important role in the extraction and 

accumulation of metals from water (Susarla et al., 2002). 

Duckweed accumulates excess nutrients into their own biomass 

(Boyt et al., 1977) and later be processed into a variety of 

products such as poultry feed and fishmeal thereby bringing a 

cost recovery aspect into the waste management process 

(Hillman and Culley, 1978).  The duckweeds (Lemna sp., 

Spirodella sp.) have received the most attention because of their 

rapid growth to high biomass, ease of handling and high protein 

content as compared to the other macrophytes.   

        Numerous studies have demonstrated the value of duckweed 

as a feed for poultry, fish and other animals (Skillicorn et al., 

1993). Duckweed closely resembles to the animal protein and has 

a better array of essential amino acids than the vegetable protein 

(Hillman and Culley, 1978).  The amino acid profile of 

duckweed and soybean is very similar (Rusoff et al., 1980) and 

also has a rich concentration of beta carotene and xanthophylls 

(Journey et al., 1993). Dried duckweed contains crude protein up 

to 40% (Vandyke et al., 1977) and can be compared with 

soybean meal as a source of plant protein. Duckweed was used as 

feed for poultry because of its high nutritional value (Abdullaev, 

1969). Duckweed when dehydrated has been used to replace 

alfalfa (Lucerne) meal as a protein source in conventional poultry 

diets as it has high protein content 20-40%, low fiber content, 

high mineral content, non toxicity and few known pest. The 

protein content of duckweed responds quickly to the availability 

of nutrients in the water (Leng et al., 1995). Duckweed has been 

known for a long period of time as a potential source of food for 

humans and animals and as a source of natural products it is the 

only source of supplementary protein for fish, chickens ducks 

and pigs (Rodriguez et al., 1996). Village pigs, horses or 

ruminants could be fed on freshly harvested duckweed. For most 

applications with poultry, dried duckweed would be preferable as 

it could be expected that duckweed would provide an ideal wet 

supplement to any high energy diet (Leng et al., 1995). Aim of 

the current study was to utilize the sewage grown duckweed as 

feed for poultry for saving the farmers’ money. 

 

II. MATERIALS AND METHODS 

Collection of Duckweed 

        The duckweed (Lemna minor) was harvested from the 

wastewater treatment ponds of National Institute of 

Bioremediation at National Agricultural Research Center 

(NARC), Islamabad, Pakistan. Purpose was to reclaim the 

sewage water of main NARC offices building and hostels 

through bioremediation for irrigation purposes (Fig. 1). The used 

water treatment garden project was started in October 2008 and 

finalized in February 2009. Total area was about 0.38 acre. The 

used water treatment garden facilitated to treat 35,000 US gallons 

per day for irrigation. The toxicity analysis report of the output 

water from treatment garden indicated that water was fit for 

irrigation.  

P 
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Fig. 1 Bioremediation ponds for treatment of sewage water. 

 

        After collection of duckweed from pond 4 and 5, the 

samples were brought in laboratory for analysis and rinsed in 

distilled water to remove dust and stored in refrigerator for 

further procedure (freezing and drying). There were two types of 

duckweed, small leaves duckweed and large leaves duckweed. 

Duckweed (Lemna minor) was dried in the air for 30 days 

without sun-drying. Small and large leaves were mixed together 

and then milled to fine particles after mixed with the commercial 

feed (standard diet) (table 1) according to the required 

percentages (Khanum et al., 2005).  

 

Table 1. Ingredients of commercial feed of chicks. 

 

Ingredients Percentage Ingredients Percentage 

Corn 44.00 Sunflower meal 6.00 

Rice  10.00 Marbel chips 0.70 

Rice polish 7.00 Dicalcium phos 1.57 

Wheat bran 3.90 L-lysine 0.20 

C. gluten meal 60% 0.70 Lysine sulphate 0.27 

Rapeseed meal 3.00 DL-methionine 0.13 

Canola meal 10.30 Sod.Chlorine 0.35 

Guar meal 1.00 Threonine 0.08 

Soyabean  meal 10.30 Phyzyme 0.00 

Oil 1.260 Allzyme 0.00 

Premix 0.50   

 

        In composition of feed, crude protein, dry matter, ether 

extract, fiber, ash, gross energy, nitrogen free extract (NFE), K, 

P, Na Ca and afflatoxin were examined and in addition small 

leaves, large leaves, mixture of small and large leaves and 

composition of duckweed and commercial feed after mixing 

were also analyzed (AOAC, 1994).  

Chicks rearing and dietary treatment 

        A total number of 106 chicks were procured from 

commercial hatchery. Experiment was designed with 3 

treatments using 3 replicates each having 11 to13 chicks. These 

chicks were raised indoors on deep litter system. The chicks were 

kept up to 4 weeks of age. The experiment was conducted during 

June, 2010.  

In housing, the chicks were provided with 1 square feet space per 

bird. Lighting schedule was practiced throughout the experiment 

as well as standard brooding and rearing temperature was 

maintained.  

 

          
Fig. 2 Housing system of chicks. 
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        Water for birds was obtained from a clean source and boiled 

to eradicate the contaminants. Water was accessible to the birds 

all the time in the pens as well as vaccination was also provided 

to the chicks (Table 2). 

 

Table 2. Chick’s vaccination. 

 

Days Vaccination Nature 

Day-01 IB Eye-Drop 

Day-06 ND Eye-Drop 

Day-10 IBD Eye-Drop 

Day-15 HP Injection 

Day-20 IBD Eye-Drop 

Day-24  ND + IB Eye-Drop 

 

Statistical analyses 

       Data regarding weight of bird, weight gain per bird, weight 

gain per bird per day, feed intake, intake per bird per day and 

feed conversion ratio was recorded analyzed with Complete 

Randomized Design (CRD) with two factor factorial analysis of 

variance by using Minitab software. For significant P-value, least 

significant difference (LSD) was determined for mean 

comparison at 5% level.  

 

III. RESULTS AND DISCUSSION 

       Duckweed closely resembles to the animal protein and has a 

better array of essential amino acids than the vegetable protein 

(Hillman et al., 1978).  The amino acid profile of duckweed and 

soybean is very similar (Rusoff et al., 1980) and also has a rich 

concentration of beta carotene and xanthophylls (Journey et al., 

1993). Dried duckweed contains crude protein up to 40% 

(Vandyke et al., 1977) and can be compared with soybean meal 

as a source of plant protein. Duckweed was used as feed for 

poultry because of its high nutritional value (Musaffarov et al., 

1968). It has great potential as feed for poultry, and has high 

moisture content (Leng, 1995).  In present study large leaves 

duckweed has high dry matter (DM), crude protein (CP), ether 

extract (EE), crude fiber (CF), N and aflatoxin compared to small 

leaves and mixed leaves duckweed.  The ash content was higher 

in small leaves whereas nitrogen free extract was higher in mixed 

leaves of duckweed (Table 3). 

 

Table 3. Chemical composition of duckweed leaves. 

 

Composition                                                                      

Small 

leaves 

Large 

leaves 

Mixture of small 

& large leaves 

DM 4.62 6.53 3.77 

CP  25.30 29.67 24.01 

EE 6.91 7.30 1.37 

CF 10.73 11.14 10.21 

Ca 3.99 4 4.75 

P 1.17 0.94 1.16 

N 4.04 4.74 3.84 

Na 0.67 0.426 1.8 

K 1.205 1.225 4.75 

Ash 28.03 19.00 23.69 

Nitrogen free 

extract 32.89 32.89 40.72 

Aflatoxin (ppb) 55 76 - 

Gross energy 

(MJ/kg) 12.31 12.89 12.7 

 

         Duckweed was mixed with the commercial feed 

categorized into group A, B and C according to composition 

(Table 3). The dry matter contents of all groups were almost 

similar. Crude protein was higher (22.67 %) in group B while in 

group A it was 21.0% but in group C it was very lower (20.65%).  
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Table 4. Composition of duckweed and commercial feed after mixing. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3a Average weight per bird in different treatments. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3b Average weight gain per bird in different treatments. 

 

 

 

 

 

                        

 

 

 

 

 

 

Fig. 3c Average weight gain per bird per day in different treatments. 

 Composition Group A Group B Group C 

DM 92.41 92.05 92.46 

CP  21.0 22.67 20.65 

EE 4.54 3.65 5.97 

CF 5.57 5.89 4.17 

Ca 0.9 1.6 0.4 

P 0.82 0.73 0.72 

Na 0.12 0.17 0.07 

K 0.53 1.23 4.75 

Ash 13.18 19.55 7.22 

NFE 55.71 48.24 61.99 

Gross energy 

(MJ/kg) 10.2 12.5 16.175 
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       The gross energy was higher in group C (16.175 MJ/kg) and 

in group A and B it was lower (10.21, 2.5MJ/kg). Crude fiber 

(5.89%), calcium (1.60%), sodium (17%) and ash (19.55%) were 

higher in group B whereas nitrogen free extract (61.99%) and 

ether extract (5.97%) was higher in group C. Gross energy was 

higher (16.175 MJ/kg) in group C (commercial feed) and low in 

group B (12.5 MJ/kg) and A (10.2 MJ/kg).       

       In the beginning of study, the weight of chicks in all 

treatments was same. During third and 4
th

 week, weight of chicks 

was higher in group C followed by group A and B (Fig 3a).  In 

case weight gain per bird there was no significant difference in 

weight during 1
st
 and 2

nd
 week but during week 3

rd
 and 4

th
 week, 

weight was higher in group C (Fig 3c). In case of average weight 

gain, the weight was higher in group C (Table 5). Similar studies 

was conducted by Ngamsaeng et al. (2004) on 24 Muscovy 

ducks in order to evaluate the protein quality in water spinach 

(WS) or duckweed (DW) alone or mixed (WS+DW) and they 

reported average daily gain was highest for ducks fed diet DW 

(22.4 g/bird/day) and lowest when fed diet WS (6.2 g/bird/day). 

Khang, (2003) found Chicks fed DW had somewhat higher 

weight gains (8.3 g/day) compared with chicks fed the diets 

without DW (7.8 g/day) but no differences were seen in between 

diets with different CP levels. Khanum et al. (2005) reported the 

final live weight and average daily body weight gain were 

significantly lower in the control diet but were not different 

between duckweed diets. Samnang (1999) found in the station, 

soyabean supplemented chickens grew faster than duckweed 

supplemented. 

       The growth of very young broiler chickens may be retarded 

with increasing levels of Lemna gibba dehydrated meal in the 

diet whereas layer hens produced effectively (Haustein et al., 

1990a). The growth of chickens fed duckweed, group A and 

group B was less than the group C which consist of totally 

commercial feed (P=0.001). It was due to the low intake of 

chickens fed duckweed. Duckweed was eaten but the amount 

was less because the birds digestive tract adapts to the type and 

quantity of food available (Klasing, 1998).  

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4a Feed intake in different treatments. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4b Feed intake per bird in different treatments. 
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Fig. 4c Feed intake per bird per day in different treatments. 

 

         During present investigation it was observed that the crop 

size of chicken fed duckweed was enlarged. This was due to the 

fluffy nature of duckweed as it absorbs more moisture as a result 

of which the crop size become enlarge. Duckweed was eaten but 

the amount was less than reported by Nguyen and Brian, (2004). 

The birds digestive tract adapts to the type and quantity of food 

available (Klasing, 1998). The greater size of crop in birds fed 

duckweed may be because of higher intake of fiber. As a result 

of which the group A and group B the chickens has low feed 

intake and due to this low intake the weight also reduce when 

compared to the group C which was offered no duckweed. 

Klasing, (1998) also reported that crop capacity increased on 

diets high in grass or leaves compared with a diet based on 

ground grains. The chickens with access to duckweed tended to 

have a lower carcass yield than control chickens, probably 

because of higher contents in the digestive tract as indicated by 

large size of crop. Mortality rate was very low through out the 

experiment only two mortality was seen in the group C d and no 

mortality was observed in group A and group B. When 

postmortem of chicks were performed it was observed that these 

mortalities were not due to any disease but due to a litter which 

block the respiratory passage and becomes the cause of death 

(Figure 4abc, Table 5). 

         Feed Conversion Ratio (FCR) is a measure of a bird’s 

efficiency in converting feed mass into increased body mass. The 

smaller the FCR the more efficient birds are at converting feed to 

meat. FCR of group B was maximum and FCR of group C was 

minimum. So group C with smaller FCR, the birds were more 

efficient in converting feed to meat (Fig. 5, Table 5). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5 Feed conversion ratio in different treatments and weeks. 

 

Table 5. Average weight/bird, weight gain per bird, weight gain per bird per day, feed intake, intake per bird per day and feed 

conversion ratio. 

 

 wt/bird  

wt 

gain/bird 

wt 

gain/bird/day 

Feed 

intake Intake/bird Intake/bird/day FCR 

A 396 163 23 3637 295 42 1.72 

B 356 139 19 3729 311 44 2.2 

C 473 216 30 3861 366 52 1.61 

 

         At the end of the trail one chicken from each of the 

replicate was slaughter and record the weight of different organs. 

The chickens with access to duckweed (group A and group B) 

tended to had lower carcass yield than control chickens (group 

C), probably because of higher contents in the digestive tract as 

indicated by large size of crop.  As shown in the table 6 the live 

weight of group C was very high (1013g) as compared to group 

A (811g) and group B (777g). Meat and bone weight was also 
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high in group C (473g) compared to group A (383g) and group B 

(318g). Skin weight of group C was increased (141g) as 

compared to group A (97g) and group B (86g). The weight of 

other organs such as head, liver, intestine, gizzard with feed, 

empty gizzard, shank was high in the chicks belong to group C. 

After group C the weight of organ was high in the chicks belong 

to group A and weight of organs was less in the chicken belong 

to group B. 

 

Table 5. Mean values for carcass of chicks given duckweed as replacement for commercial feed. 

 

                        Organ weight (g) 

Organs Group A Group B Group C 

Live weight 811 777 1013 

Meat and Bone  383 318 473 

Skin 97 86 141 

Head 26 24 32 

Liver 23 25 35 

Heart 4 6 6 

Intestine 74 79 88 

Gizzard with feed 32 29 32 

Empty gizzard 18 14 17 

Shank 33 31 42 

 

        Kabir et al. (2005) found that body weight, feed intake, feed 

efficiency, protein efficiency, energy efficiency and profitability 

linearly declined as the proportion of duckweed increased in the 

diet. Duckweed did not affect on livability (P>0.05). The growth 

of very young broiler chickens may be retarded with increasing 

levels of Lemna gibba dehydrated meal in the diet whereas layer 

hens produced effectively (Haustein et al., 1990a). Khanum et al. 

(2005) found that the final live weight and average daily body 

weight gain was significantly lower in the control diet but were 

not different between duckweed diets. Samnang, (1999) found 

that Soyabean supplemented chickens grew faster than duckweed 

supplemented. Khang (2003) conducted experiment in order to 

evaluate the effects of duckweed on the laying performance of 

local (Tau Vang) hens and concluded that egg production, egg 

quality, feed conversion and net profit are highest when fresh 

duckweed replaces 75% of the protein from roasted soya beans in 

a diet based on broken rice. Even at 100% of roasted soya beans 

replacement by duckweed, the egg production and margin of 

income over feed costs were better than on the control diet in 

which the supplementary protein came only from roasted soya 

beans. 

 

IV. CONCLUSION 

        Sewage grown duckweed can be successfully utilized as 

poultry feed. The intake and growth rate of chicks offered 

duckweed was less due to the fluffy nature of duckweed but they 

survived. Preparation of duckweed does not require extra labor 

cost for growing and harvesting. It can be produced at house hold 

level and save farmers money but at commercial level where 

weight gain is preferred, duckweed does not perform well as 

chicks do not gain much weight. So the duckweed plant from the 

wastewater material can be converted into useful product. 
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     Abstract: Jhilmil Jheel is a saucer shape wetland and is one of the most important wetland of Haridwar district (Uttrakhand, India) 

and also happens to be a conservation reserve for swamp deer (Cervus duvauceli duvauceli) declared in 2005. Consequently highly 

fragmented sections of swamp deer habitat remain few and far between, and Jhilmil Jheel happens to be the last refugee for this 

magnificent and highly endangered species. Wetlands are considered one of the highly productive ecosystems in the world and 

provide a potential sink for the atmospheric carbon. Therefore, a study was conducted to estimate the soil organic carbon (SOC) pool 

in Jhilmil Jheel wetland under different land uses i.e., grassland, plantation and natural forest in different seasons i.e., autumn, winter, 

spring and summer. The results revealed that in autumn season, SOC pool in grassland was maximum (81.38 t ha
-1

) followed by 

natural forest (76.85 t ha
-1

) and the least was in plantation (55.95 t ha
-1

), in winter season, the SOC pool in natural forest was 

maximum (131.31 t ha
-1

) followed by plantation (123.78 t ha
-1

) and the least was in grassland (72.92 t ha
-1

), in spring season, the SOC 

pool in natural forest was maximum (170.46 t ha
-1

) followed by plantation (155.133 t ha
-1

) and the least was in grassland (73.17 t ha
-1

) 

and in summer season, the SOC pool in natural forest was maximum (123.89 t ha
-1

) followed by plantation (114.61 t ha
-1

) and the least 

was in grassland (64.73 t ha
-1

) respectively. The average SOC pool under natural forest was maximum (125.61 t ha
-1

) followed by 

plantation (112.37 t ha
-1

) and the minimum was under grassland (73.05 t ha
-1

). Statistical analysis showed that in autumn season, 

significant differences between SOC pool under grassland and plantation, natural forest and plantation were observed. In winter, 

spring and summer season, significant difference between SOC pool under natural forest and grassland, plantation and grassland were 

observed. The analysis also revealed that SOC pool was significantly different at (P 0.05 level) between all the three sites and also 

between different seasons.  

     Keywords: Grassland, Natural Forest, Plantation, Soil Organic Carbon pool & Wetland. 

INTRODUCTION 

 Wetlands represent the largest component of the terrestrial biological carbon (C) pool (Dixon and Krankina, 1995) and thus 

play an important role in global C cycles (Sahagian and Melack, 1998). The great capacity of wetland soils to store C derives from the 

slow rate to which decomposition occurs under anaerobic conditions (Gorham, 1991; Hobbie et al., 2000).  

 Carbon is the most important element which is essential for all the life forms and is commonly found in earth. Soils can act as 

sinks or as a source for carbon in the atmosphere depending on the changes happening to soil organic matter and one such important 

sink is wetland and as a matter of fact, wetland in India and elsewhere are facing great anthropogenic stress. To sustain the quality and 

productivity of soils, knowledge of SOC pool in terms of its amount and quality is essential. The first comprehensive study of organic 

carbon (OC) status in Indian soils was conducted (Jenny and Raychaudhuri, 1960) by collected 500 soil samples from different 

cultivated fields and forests with variable rainfall and temperature patterns. However, the study did not make any estimate of the total 

carbon reserves in the soils. The first attempt in estimating OC stock was also made based on a hypothesis of enhancement of OC 

level on certain unproductive soils and the first estimate of the organic carbon stock in Indian soils was 24.3 pg (1 Pg = 1015 g) based 

on 48 soil samples (Gupta and Rao, 1984). Despite the important role attributed to wetland ecosystem in the global carbon cycle, little 
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information exists on soil C quality and sensitivity of  soil organic carbon (SOC) decomposition to climate change (Hill and Cardaci, 

2004; Bridgham et al., 2006). SOC losses from wetland ecosystem could then result in a large positive feedback to climate change 

(Davidson and Janssens, 2006). Soil organic matter can also increase or decrease depending on numerous factors, including climate, 

vegetation type, nutrient availability, disturbance land use and management practice (Six, 2002; Baker, 2007). Carbon accumulation in 

forested wetland soils is significantly greater than in upland forest soils due to the oxic/anoxic soil regime (Trettin and Jurgensen, 

2003).  

 In last decade, the greenhouse effect has been of great concern, and has led to several studies on the quality, kind, distribution 

and behavior of SOC (Eswaran et al., 1993; Batjes, 1996; Velayutham et al., 2000). According to Jha et al., (2003) global warming 

and emission of CO2 are of worldwide concern because these are creating environmental imbalance and are a long term threat to the 

well being of all life on earth. Equilibrium between the rate of decomposition and rate of supply of organic matter is disturbed when 

forests are cleared and land use is changed (Lal, 2004; Buringh,1984). 

 The study of wetland SOC pool was very scanty/meager particularly in Indian scenario. Therefore the present study was 

undertaken with the aim to estimate the SOC pool under different land uses of Jhilmil Jheel wetland because no systematic study had 

been undertaken so far in this area. As a result of this study, a comparative account will be available for the SOC pool of Jhilmil Jheel 

wetland.  

 

STUDY AREA 

                               
 

                                                          
                                                               Figure 1. Map of the Study area (source unanimous) 

 

 

METHOD & MATERIAL: 

1. Study Site: 
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The study was conducted in Jhilmil Jheel Wetland located in Haridwar Forest Division and situated at the junction of the Bhabar and Terai formations extending up to 

the Ganges in Uttrakhand state and located between the Haridwar-Najibabad highway in Chidyapur range of Haridwar forest reserve. It was situated between longitude  

N 290 32 to 290 50’ and latitude  E 780 to 780 15’ covering an area of 3783.50 ha of the reserve forest. The altitude of the area varies from 200-250 meters above msl. It 

is connected to river Ganga and is surrounded by reserve forest of chidyapur. It represents a very unique and species rich ecosystem which encompasses spectacular 

landscapes, tall grasses and tropical moist deciduous forests. Very few islands of natural habitat remain today in the flood plain of river Ganga as a major portion of the 

grasslands was also taken up for eucalyptus plantation by forest department. Consequently highly fragmented sections of swamp deer habitat remain few and far 

between, and Jhilmil Jheel happens to be the last refugee for this magnificent and highly endangered species. 

2. Climate: 

The area experiences sub-tropical climate, coldest month being January when temperature drops as low as 2oC and in summers, temperature soars up to 44oC. The area 

experiences heavy rainfall during June to September (monsoon). Annual rainfall averages about 1300 mm (recorded between 1997 and 2007, Haridwar Forest 

Division). Relative humidity ranges between 45 - 80%.  

3. Soil Sampling: 

The site was categorized into three different land uses i.e., natural forest, plantation and grassland. In the middle of the conservation reserve, a small part of the middle 

portion of the grassland is occupied by swamp. Sampling was done randomly in all the three parts of the wetland during the period of 2012 to 2014 in each season. A pit 

of 30 cm × 30 cm × 30 cm was dugout and soil was collected. Soil organic matter tends to concentrate in the upper soil horizons with roughly half of the soil organic 

carbon of the top 100 cm of mineral soil being held in the upper 30 cm layer (IPCC, 2003). Therefore, we have collected the soil samples from the upper 30 cm layer. 

4. Estimation of Soil Attributes: 

Soil samples were processed as per method described by (Jackson, 1965) and coarse fragment, bulk density was estimated as per (Wilde et. al., 1964). Organic carbon 

was estimated by the method described by (Walkley and Black, 1934). 

5. Equation for SOC pool Calculation: 

The data for SOC pool was calculated by using the following equation as suggested by IPCC Good Practice Guidance (2003) for LULUCF: 

 

 

Where, SOC = Representative soil organic carbon content for the forest type and soil of interest, tones C ha–1.  

SO  = Soil organic carbon content for a constituent soil horizon, tones C ha–1. 

 [SOC] = Concentration of SOC in a given soil mass obtained from analysis, g C (kg soil)–1.  

Bulk density = Soil mass per sample volume, tones soil m-3 (equivalent to Mg m-3). 

Depth = Horizon depth or thickness of soil layer, m  

C Fragment =% volume of coarse fragments / 100, dimensionless. 

RESULTS & DISCUSSION 

Seasonal wise SOC pool in all the three different sites of Jhilmil Jheel wetland: 
The SOC pool under different land uses of Jhilmil Jheel wetland was estimated and results were presented in table 1. The results indicated that during autumn season, 

the SOC pool was maximum under grassland (81.38 t ha-1) followed by natural forest (76.85 t ha-1) and minimum was under plantation (55.95 t ha-1) (figure 2), in winter 

season, the SOC pool was maximum under natural forest (131.25 t ha-1) followed by plantation (123.78 t ha-1) and minimum was under grassland (72.92 t ha-1) (figure 

3), in spring season, the SOC pool was maximum under natural forest (170.46 t ha-1) followed by plantation (155.13 t ha-1) and minimum was under grassland (73.17 t 

ha-1) (figure 4), in summer season, the SOC pool was maximum under natural forest was (123.89 t ha-1) followed by plantation (114.61 t ha-1) and minimum was under 

grassland (64.73 t ha-1) (figure 5) respectively. Overall it was observed that the maximum SOC pool was in spring season under the natural forest (170.46 t ha-1) and the 
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minimum SOC pool was observed in autumn season under plantation (55.95 t ha-1). The study revealed that the SOC pool in grassland was higher as compared to 

natural forest and plantation in the autumn season and decreased in winter followed by spring and then least was in summer. It may be because the above ground 

herbaceous biomass dies in autumn and regenerates in spring in the perennial grasslands and that their root systems also have a rapid turnover but on a longer time 

scale, an estimated 55% of temperate grassland root biomass turns over annually (Gill and Jackson, 2001; Gill et al., 2002). The natural grassland locked in a significant 

amount of SOC and the presence of extensive root biomass of grass communities may be one of the reason for higher SOC pool content (Balesdent and Balabane, 1996) 

and since roots are considered to be more stable form of carbon supply to the soil than litter (Denef and Six, 2006). Residues and roots of grasses decomposes faster 

than the residues and roots of broadleaf trees, and likely due to lower lignin found in grasses (Pinno and Wilson, 2011). And comparative studies of meadows and forest 

soils in the forest zone of Russia (Yakimenko, 1998) have demonstrated the ability of grassland ecosystems to accumulate more SOC in a 50 cm soil layer then in forest 

ecosystems. It is generally accepted that within a year up to 50% of the biomass carbon (both roots and above ground biomass) dies, decomposes and as a result as 

residues in the SOC pool (Follet et al., 2001). While in plantation and natural forest, the results revealed an increasing trend up to spring. It may be because forests have 

grater canopies and provide the litter in larger quantity as compare to grasslands therefore, accumulation of carbon was higher. About 40% of the total SOC stock of the 

global soils resides in forest ecosystem (Bhattacharyya et al., 2008). The Himalayan zones, with dense forest vegetation, cover nearly 19% of India and contain 33% of 

SOC reserves of the country (Eswaran et al.,1999). Declining trend during the summer season may be because organic carbon content decreases with increase in 

temperature (Kirschbaum, 1995; Albrecht and Rasmussen, 1995), and decomposition rates (microbial respiration) doubles with every 10oC increase in the temperature 

(Schlesinger, 1997; Hartel, 2005). Dick and Gregorich (2004) compared relative decomposition rates of organic matter in tropical (Nigeria) and cold dry climates 

(Canada), and found that decomposition rates were 10 times faster in the tropical site.  

 

Season-wise SOC pool under different land uses of Jhilmil Jheel wetland 

 
    Figure 2                Figure 3 

 
             Figure 4                          Figure 5 

 

Table 1. Seasonal wise SOC pool under Grassland, Plantation and Natural Forest of Jhilmil Jheel wetland 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 1, January 2015      213 

ISSN 2250-3153  

www.ijsrp.org 

  

 

 

 

 

      

     

 

 

 

 
                                          Same alphabets represent the at par groups. 

 

When the seasons were integrated, the SOC pool under natural forest was maximum (125.61 t ha-1) followed by plantation (112.37 t ha-1) and the minimum was under 

grassland (73.05 t ha-1) which was the lowest among the three different sites. The total average  SOC pool of Jhilmil Jheel wetland was    (103.68 t ha-1) shown in (table 

2). SOC pool was higher under natural forests as compared to planted forests. This may be due to production and return of higher amount of litter in natural forests. The 

release of nutrients from litter decomposition is a fundamental process in the internal biogeochemical cycle of an ecosystem, and decomposers recycle a large amount of 

carbon that was bounded in the plant or tree to the atmosphere (Sevgi and Tecimen, 2008). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2. Overall Mean SOC pool under different Land uses of Jhilmil Jheel wetland 

 

Sl. No. Seasons Sites SOC Pool 

(t/ha) 

Std. 

Deviation 

Std. Error 

1  

 

Autumn 

Grassland 81.38
a
 ± 20.957 4.68 

2 Natural Forest 76.85
a
 ± 17.268 3.86 

3 Plantation 55.95
b
 ± 16.759 3.74 

4  

 

Winter 

Natural Forest 131.25
a
 ± 23.803 5.32 

5 Plantation 123.78
a
 ± 22.093 4.94 

6 Grassland 72.92
b
 ± 20.948 4.68 

7  

 

Spring 

Natural Forest 170.46
a
 ± 31.518 7.04 

8 Plantation 155.13
a
 ± 37.223 8.32 

9 Grassland 73.17
b
 ± 19.616 4.38 

10  

 

Summer 

Natural Forest 123.89
a
 ± 19.093 4.26 

11 Plantation 114.61
a
 ± 18.130 4.05 

12 Grassland 64.73
b
 ± 19.829 4.43 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 1, January 2015      214 

ISSN 2250-3153  

www.ijsrp.org 

 

 

 

STATISTICAL ANALYSIS 

Table 3. Statistically significant mean difference on the basis of CD (LSD) in different seasons 

 

 

 

 

 

 

 

 

 

 

 

 

SPSS model was used to analyze the data for One-way ANOVA to compare SOC pool in all the three different sites. The analysis showed (table 3) that in autumn 

season, there was a significant difference between SOC pool under grassland and plantation as well as under natural forest and plantation. In winter season, the analysis 

showed significant difference between SOC pool under plantation and grassland as well as between natural forest and grassland. In spring season, the analysis showed 

significant difference between SOC pool under plantation and grassland as well as between natural forest and grassland. Finally there was significant difference 

between SOC pool under plantation and grassland as well as between natural forest and grassland at (P 0.05 level). 

CONCLUSION 

 The study showed that in Jhilmil Jheel wetland area, under natural forest soils had the higher amount of OC pool followed by plantation and grassland was 

having the least amount of SOC pool. The higher SOC pool was observed in spring season followed by winter, summer and least amount was observed in autumn 

season. Overall results from the study showed a considerable high amount of SOC pool levels which signifies fewer disturbances in the well protected area. There is a 

great measure of biodiversity in the Jhilmil Jheel wetland, this factor also adds to the well maintained SOC pool level. Wetlands have the potential to remove large 

quantities of carbon from the atmosphere and to reduce the concentration of atmospheric CO2 which will help abate global warming. If the wetland carbon stock might 

be destroyed, a large amount of carbon accumulation could be discharged from wetland soils in a short period of time.  

 This study was the first attempt to assess the seasonal changes in the SOC pool under different land uses of Jhilmil Jheel wetland. This study will be helpful 

in preparing carbon inventory of the wetland for the policy makers for preparing an effective management plan as well as to take effective measures for managing soil 

organic carbon efficiently in Haridwar district and the declaration of Jhilmil Jheel as conservation reserves and conserve the habitat which will ultimately remain as a 

safe heaven for this species in Uttrakhand. 

 

 

 

Sl. No Site Mean SOC pool 

(t/ha) 

Std. Deviation Std. Error 

1 Natural Forest 125.61 ± 40.675 4.55 

2 Plantation 112.37 ± 43.593 4.87 

3 Grassland 73.05 ± 20.818 2.33 

Average  103.68 ± 42.645 2.75 

Sl. No. Season Vegetation Mean Difference P Value 

1  

Autumn 

Grassland Vs. Plantation 25.4315* 0.000 

2 Natural Forest Vs. Plantation 20.9025* 0.001 

3  

Winter 

Plantation Vs. Grassland 50.8570* 0.000 

4 Natural Forest Vs. Grassland 58.3310* 0.000 

5  

Spring 

Plantation Vs. Grassland 81.9630* 0.000 

6 Natural Forest Vs. Grassland 97.2855* 0.000 

7  

Summer 

Plantation Vs. Grassland 49.8790* 0.000 

8 Natural Forest Vs. Grassland 59.1625* 0.000 
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Abstract- Zooplankton was sampled from  Dandi creek -west 

coast of India  (19
0
, 48.041’N and 72

0
, 41.255’E) on monthly 

basis from  September 2009 to September 2010.Three stations 

were selected for collection of zooplankton, station 1 was in the 

open sea, station 2 was in the mouth of the creek and station 3 

was in the creek. These stations covered an area of 12 km long 

and the depth varied from 2.7 to 25.5 meters (average 13.22 m). 

Five metals including Cadmium (Cd), Chromium (Cr), Lead 

(Pb), Mercury (Hg) and Arsenic (As) were analyzed in the 

zooplankton using Plasma Emission Spectrometer. Out of these 

five metals Arsenic (As) and Mercury (Hg) were not detected in 

zooplankton sample throughout the study period. The 

concentration of heavy metals shows variation in open sea, 

mouth of the creek and inner creek area .The concentration of 

Cadmium (Cd) in open sea ranged from 0.6376 to 2.958 ppm 

(average 1.3404 ppm), at the mouth of the creek  0.4486 to 1.932 

ppm (average 1.1186) and 0.3750 to 2.954 ppm (average 1.6593 

ppm) in inner creek. The concentration of Chromium (Cr) ranged 

from 9.471 to 67.56 ppm (average 25.369 ppm) in open sea, 

8.326 to 56.19 ppm (average 20.403 ppm) at mouth of the creek 

and 13.88 to 54.69 ppm (average 31.776) in inner creek . The 

concentration of Lead (Pb) ranged from 9.584 to 49.97 ppm 

(average 20.90 ppm) in open sea, 3.799 to 47.28 ppm (average 

25.95 ppm) at mouth of the creek and 4.410 to 62.63 ppm 

(average 36.68 ppm) in the inner creek area. 

 

Index Terms- Heavy metals, Zooplankton, Dandi creek, West 

coast, Thane. 

 

I. INTRODUCTION 

ndia, with long coastline of over 8000 km has an area of about 

2.015 x 10
6
 km

2
 as its exclusive economic zone (Ibrahim, et 

al., 1995). Western coastline has a wide continental shelf having 

an area of 0.31 million km
2
 which is marked by backwaters and 

mudflats. Presently, Indian coastline is facing increasing human 

pressure viz, overexploitation of marine resources, dumping of 

industrial and toxic wastes, oil spills and leakages which have 

resulted in damage to marine ecosystem. Mumbai, the financial 

capital of India is generating about 3000 MLD of sewage from 

seven service areas and discharging into adjoining West Coast, 

Malad, Mahim, Marve and Thane Creeks (Kamble, et al.,2010). 

Thane district is blessed with vast natural water resources in the 

form of perennial rivers which are major source of drinking 

water supply to Mumbai. Further, it also has a long coastline and 

a wide network of small creek-lets. The important occupations in 

the region are fisheries and agriculture, which are highly 

dependent on these important water resources. The heavy 

industrialization and the increasing urbanization are responsible 

for the rapidly increasing stress on the water environment of the 

area. It is therefore necessary to protect these water resources of 

the region. Ecologically sensitive area of Dahanu Taluka and 

critical polluted area of Tarapur industrial estate are under the 

jurisdiction of Thane Region. The region is also marked with the 

long coast line and rapidly growing residential areas of Thane, 

Mira- Bhayander, Vasai, Virar etc. (MPCB Report May 2005). In 

order to control the marine pollution it is necessary to generate 

data base on the pollutant status in a region for comparison and 

for other studies. Planktons are sensitive to the presence of a 

wide spectrum of pollutants and hence their species diversity and 

or abundance can be used as an indicator of water quality 

(Ibrahim and Joseph 1995). Zooplankton may contribute to the 

transfer of trace metals to higher trophic level and have been 

chosen as one of the recommended groups for the baseline 

studies of metals in the marine environment (Rejomon et al., 

2008). The presence of very minute quantities of pollutants may 

become harmful either due to their direct effect on zooplankton 

or indirectly due to the transfer of the pollutants to other trophic 

levels through zooplankton
 
 (Rezai et al.,2003). Among the 

heavy metals cadmium (Cd) and mercury (Hg) have the ability to 

accumulate in food webs, and most of the long- lived predatory 

species exhibits high concentration of these toxic metals (Bocher 

et al.,2003).  

       Mercury pollution problems can be linked to specific sources 

of contamination and this is of great concern when such sources 

are adjacent to marine eco system supporting fisheries (Ninomiya 

et al., 1995). The built up of metal concentration in coastal areas 

receiving industrial effluents and sewage may affect the growth 

and development of plankton leading to decrease in the 

productivity of the region. The uptake of metals by plankton 

provides an entry in to the marine food chain. Heavy metals are 

one of the constituents that affect marine ecosystem. Their 

toxicity in aquatic ecosystem determined their chemical forms. 

Changes in oxidation state of the heavy metal can have profound 

effect on their toxicity and bioavailability (Donart & Bruland, 

1995).The 8 most common pollutant heavy metals listed by 

Environmental Protection Agency (EPA) are Arsenic, Cadmium, 

Chromium, Copper, Mercury, Nickel, Lead and Zinc. They are 

released in water bodies through effluent discharge from 

industries, metal processing, paints and pigment production, 

biocides production units and through domestic sewage. Marine 

pollution due to metals is less visible and direct as compared to 

other types of marine pollution but its effects on marine 

ecosystems and humans are very extensive. The concentration of 

metals varies among the fishes based on the fish species; age, 

developmental stage and other physiological factors. Fish 

accumulate substantial concentrations of mercury in their tissues 

I 
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and thus can represent a major dietary source of this element for 

humans. Fish are the single largest sources of mercury and 

arsenic for man (Khayatzadeh & Abbasi, 2010). Among the 

heavy metals cadmium and mercury have the ability to 

accumulate in food webs, and most of the long- lived predatory 

species exhibit high concentration of these toxic metals due to 

biomagninification (Bocher et al., 2003).  Lead is highly toxic 

substance, exposure to which can produce a wide range of 

adverse health effect. There are many ways in which human 

beings are exposed to lead, through household dust, bare soil, 

food, drinking water, ceramics, deteriorating paints, home 

remedies, and other cosmetics. Lead is microscopic and invisible 

to the naked eye. At high level of exposure, a child may become 

mentally retarded, fall into a coma even results in death from 

lead poisoning.  Lead can increase blood pressure in adult and 

also responsible for muscle and joint pain, fertility problems, 

nerve disorders etc. Cadmium is distributed in earth’s crust and 

it is principally used as the pigments in plastics and 

electroplating. It is also used in different industrial processes. 

Water with very high cadmium level is harmful to the stomach, 

leading to the vomiting and diarrhea. Based on the limited data 

on human, the United States Department of Human Health and 

Human Services (DHHS) has determined that cadmium and 

calcium compound are carcinogenic. Cadmium is toxic to plants, 

animals and microorganisms.  

       It accumulates mainly in the kidney and liver of vertebrates 

and in aquatic invertebrates and algae. It can affect marine plants 

resulting in decreased growth rate and even death. Chromium is 

naturally occurring compound found in rock, soil, and aquatic 

plants. The major sources of chromium emission in to the marine 

environment are the chemical manufacturing industries, cement 

producing plants, combustion of fossil fuel, textile industries, 

paper and paint industries etc. Chromium can cause asthma, 

kidney failure, inflammation of the skin , abdominal pain and 

teeth discoloration . Mercury is thick and only metal that is 

liquid at room temperature. It is an element exists in several 

forms and various compounds. All are toxic and some are lethal 

in very small quantities. Mercury effortlessly penetrates cell 

membrane and gets deep into living tissues including brain and 

placenta of mammals. It can cause neurological damage, immune 

system suppression and can cause fatal abnormalities in 

mammals .In humans it has been associated with various 

neurological effects, abnormal development and heart damage, 

visual field constriction, behavioral changes, memory loss, 

headaches, tremor, loss of fine motor control, spasticity, hair 

loss. mental retardation  in children, Seizures, Cerebral palsy 

,Blindness and deafness , Disturbances of swallowing, sucking, 

and speech , hypertonia, a muscle rigidity etc.The main source of 

this mercury is contaminated seafood. Mercury levels over 0.5 to 

1.0 ppm are considered unsafe for human consumption.  Arsenic 

is a metal and is found throughout the earth crust, most often as 

arsenic sulphide or as metal arsenates and arsenides. In fact 

arsenic is found in trace amounts in all living matter. In 

commercial and industrial use, arsenic is used in manufacture of 

transistors, lasers and semiconductors, as well as processing of 

glass, pigments, textiles, paper, metal adhesives, ceramics, wood 

preservatives, ammunition and explosives. Arsenic is also used to 

limited extent in pesticides, food preservatives and 

pharmaceuticals including veterinary drugs. Depending upon the 

amount arsenic can be toxic to marine fishes, invertebrates, 

zooplankton plankton and aquatic plants. Arsenic in large 

quantity is also harmful for human and responsible for many 

diseases such as irritation of stomach and intestine, decreased 

production of erythrocytes and leukocytes, skin cancer, 

lymphatic cancer, skin changes, lung irritation and DNA damage. 

Information of heavy metals from coastal waters around Mumbai 

and Thane region are limited. Zooplankton being the main 

constituents of food of most of the fishes of the coastal waters, 

play an important role in transfer of heavy metals among the 

fishes through food chain. Dandi creek and adjacent sea receive 

large quantity of industrial effluents from the surrounding the 

Boisar – Tarapur industrial belt.  

       Discharge from the industries is linked to arsenic in the 

surrounding water bodies including Dandi creek which may find 

its way in to the zooplankton and then in to the fishes and 

humans through aquatic food chain. This paper briefly evaluates 

the presence of some heavy metals in zooplankton of the Dandi 

creek and examines the possible implications on the fish 

production in Dandi coastal area. 

 

II. MATERIALS AND METHODS 

       Zooplankton samples were collected from 3 different 

locations (Fig.1), using H.T.Net with TSK flow meter attached to 

the mouth of the net with the help of mechanized boat. During 

sampling, guidelines suggested by Bernhard (1976) were strictly 

followed to avoid the contamination. 

       Collected samples were kept in ice box and immediately 

brought in the laboratory for metal analysis. On reaching the 

laboratory the samples were washed with distilled water, dried at 

70 
0
C, powdered and stored. The dried samples were digested in 

conc. HNO3 (15-25ml) followed by perchloric acid until a clear 

solution was obtained. The volume of the solution was made 10 

ml with glass distilled water. The metals were analyzed by PES, 

AAS and ICP methods
 
(Fishman & Friedman, 1984., APHA, 

1992 &1998). Total 5 metals, Cd, Cr, Pb, Hg, and As were 

analyzed from three different stations i.e. station 1,2 and 3. 

Station 1 representing open sea where as stations 2 mouth of the 

creek  and station 3 representing   the inner zone of the creek 

 

III. RESULTS AND DISCUSSION 

       The concentration of different heavy metals observed in 

Zooplankton at different stations of Dandi creek are given in the 

table1-3 & fig.1.1-1.3.Among the five metals arsenic and 

mercury were not detected in any of the zooplankton sample.  

The concentration of cadmium at station 1 was in the range of 

0.6376 to 2.958 ppm (av. 1.351 ppm).The maximum value was 

observed in the month of August and minimum in the month of 

November. The concentration of lead ranged between 9.576 and 

49.97 ppm with an average of 20.8596 ppm. The maximum value 

recorded in the month of August and minimum in the month of 

September. The chromium concentration was in the range of 

9.471 and 67.56 ppm (av.25.3601ppm). The maximum value was 

observed in the month of September and the minimum in April. 

At station 2 the concentration of cadmium ranged between 

0.4486 and 11.659 ppm with an average of 1.88031ppm. The 
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maximum value was observed in the month of May and the 

minimum in the month of September. The concentration of lead 

ranged from 3.799 to 47.28 ppm (av.25.9513ppm). The 

maximum value recorded in the month of May and minimum in 

September. Chromium concentration was in the range of 8.326 to 

56.19 ppm giving an average of 20.40ppm. The maximum value 

was observed in the month of October and the minimum in 

March. Cadmium concentration at station 3 was in the range of 

0.375 and 2.954 ppm (av.1.659ppm). The maximum value was 

recorded in the month of July and the minimum in the month of 

December. The concentration of lead was in the range of 4.094 to 

62.63 ppm with an average of 36.06 ppm. The maximum value 

was recorded in the month of March and the minimum in the 

month of November.  Concentration of chromium ranged 

between 13.88 and 54.69 ppm giving an average of 31.77pm. 

The maximum value was observed in the month of August and 

the minimum in the month of March. In general there was quite 

significant variation at all three stations in premonsoon monsoon 

and postmonsoon seasons.  

       In the present investigation five metals were analysed in 

zooplankton samples, in which cadmium chromium and lead 

were present in the zooplankton samples throughout the study 

period. It may occur due to the bioaccumulation and 

biomagnifications process. Asha et al .(2010) observed 

concentration of lead in zooplankton in the range of 0.5 to 1.21 

from Tuticorin Bay. Chinnaraja et al .(2011) recorded the lead 

concentration from 1.25 to 16.43 ppm in zooplankton from 

Coromandal coast. Gajbhiye & Nair (1985) reported cadmium 

concentration form 6.85 to 14.57 ppm in zooplankton from 

nearshore waters of Mumbai. In zooplankton chromium 

concentration was slightly higher (8.32 to 67. 56 ppm). High 

chromium concentration (0.98 to 60.30 ppm) in zooplankton was 

reported by Tisan & Chandy (2011) from Ropmes Sea. Zauke 

and Schmalenbach(2010) observed  heavy metal in zooplankton 

and decapod crustaceans from the Barents Sea.  The presence of 

heavy metals in water and zooplankton indicative of deterioration 

of aquatic system and increased concentration may adversely 

affect the marine life. 

 

IV. CONCLUSION  

       The present investigation on the heavy metal analysis in 

zooplankton shows an increase of certain metals in the creek 

regions and this may suggest the decline of fish production in 

this area. If control measures are not followed then the fishery 

potential of Dandi coastal area may decline and or may cause 

various diseases in human beings who consume them. The 

present investigation suggests that the health of Dandi creek is 

affected due to various developmental changes including the 

growth of chemical industries in Tarapur MIDC area, due to the 

growing chemical industries discharging effluents from 

industries and domestic sewage from nearby villages. 
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Table-1-3: Variation of heavy metals in zooplankton at different stations during 2009-10 (Values in ppm dry weight) 

Station 1 

 

Months Cd As Pb Hg Cr 

Sep,09 1.518 ND 9.576 ND 67.56 

Oct 0.6735 ND 27.07 ND 37.08 

Nov 0.6376 ND 10.17 ND 35.82 

Dec 0.9209 ND 20.2 ND 19.7 

Jan,10 0.8226 ND 13.79 ND 26.42 

Feb 0.9612 ND 9.589 ND 14.89 

Mar 0.8974 ND 10.89 ND 18.35 

Apr 1.392 ND 19.28 ND 9.471 

May 1.965 ND 30.39 ND 17.98 

Jun 1.8896 ND 20.69 ND 18.32 

Jul 1.265 ND 39.24 ND 13.69 

Aug 2.958 ND 49.97 ND 23.98 

Sep 1.456 ND 10.32 ND 26.42 

 

 

Station 2 

Months Cd As Pb Hg Cr 

Sep,09 0.4486 ND 21.89 ND 14.44 

Oct 1.111 ND 5.793 ND 56.19 

Nov 0.9882 ND 3.799 ND 32.53 

Dec 0.7576 ND 9.115 ND 18.33 

Jan,10 0.79984 ND 33.21 ND 10.69 

Feb 1.465 ND 29.28 ND 29.48 

Mar 1.547 ND 32.18 ND 8.654 

Apr 0.9834 ND 28.81 ND 13.88 

May 1.932 ND 47.28 ND 26.13 

Jun 0.6984 ND 41.65 ND 9.365 
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Jul 1.069 ND 26.49 ND 26.54 

Aug 11.659 ND 38.46 ND 8.326 

Sep 0.985 ND 19.41 ND 10.69 

 

Station 3 

Months Cd As Pb Hg Cr 

Sep,09 1.093 ND 4.094 ND 24.97 

Oct 0.6586 ND 10.96 ND 47.94 

Nov 0.6827 ND 4.41 ND 42.27 

Dec 0.375 ND 9.366 ND 19.99 

Jan,10 1.098 ND 42.36 ND 21.54 

Feb 2.161 ND 39.93 ND 21.88 

Mar 1.669 ND 62.63 ND 13.88 

Apr 1.398 ND 40.36 ND 24.69 

May 2.698 ND 57.72 ND 32.86 

Jun 2.168 ND 28.97 ND 39.26 

Jul 2.954 ND 59.58 ND 47.59 

Aug 2.632 ND 51.25 ND 54.69 

Sep 1.984 ND 57.26 ND 21.54 
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Fig-1.1 Variation of heavy metal in Zooplankton at Station 1 during 2009-10 
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Fig-1.2 Variation of heavy metal in Zooplankton at Station 2 during 2009-10 
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Fig-1.3 Variation of heavy metal in Zooplankton at Station 3 during 2009-10 
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Abstract- In the 21st Century, human population is experiencing 

the manmade plague of environmental noise from which there is 

virtually no escape, no matter where we are - in our homes and 

yards, on our streets, in our cars, at theaters, restaurants, parks, 

arenas, and in other public places. There are many factors, both 

emotional and physical, which contribute to the variation in 

human reaction to response. The existence of these variables 

prohibits defining an exact individual and community response. 

Exposure to noise induces fatigue, depressed mood and well-

being, and decreased performance. Decreased alertness leading 

to accidents, injuries, and death has also been attributed to lack 

of sleep and disrupted circadian rhythms. Noise during sleep 

causes increased blood pressure, increased heart rate, increased 

pulse amplitude, vasoconstriction, and changes in respiration, 

cardiac arrhythmias, and increased body movement. 

         The purpose study was conducted to monitor noise level at 

different selected area of Allahabad representing different type of 

activity zone like commercial, transport and residential area and 

for the same area survey through questionnaire is conducted to 

study the impact of noise on their health. questionnaire was 

distributed to gather information about the health status of the 

residents and people working in these areas. Pearson correlation 

coefficient was used to set relation between the noise level and 

different health aspects and t-value tested for P<0.05%. Data 

gathered in this study provides information about the health 

aspect of subjects from different area states that the subjects are 

experiencing number of different problems including clinical 

unfitness. But to relate the problem with noise Pearson 

correlation coefficient has been calculated for all the taken aspect 

and significance level is calculated at P>0.05%. It suggests that 

in natural or ambient environment there exist different degree of 

correlation ranging from negative to positive (weak, medium and 

strong) for different aspects. 

 

I. INTRODUCTION 

n the 21st Century, human population is experiencing the 

manmade plague of environmental noise from which there is 

virtually no escape, no matter where we are - in our homes and 

yards, on our streets, in our cars, at theaters, restaurants, parks, 

arenas, and in other public places (Goines and Hagler, 2007). 

Despite attempts to regulate it, noise pollution has become an 

unfortunate fact of life worldwide. In a way that is analogous to 

second-hand smoke, second-hand noise is an unwanted airborne 

pollutant produced by others; it is imposed on us without our 

consent, often against our wills, and at times, places, and 

volumes over which we have no control (USEPA,1978).Until 

recently it was very difficult to arouse public offense against 

corporate targets in the way as other environmentalist attacked 

the automobiles or chemical manufactures. The reason was that 

the noise control supporter could not demonstrated a “direct 

cause and relationship” between excessive noise and health 

problem or deaths as with the case of water and air. Noise is 

more subtle pollutant, aside from sonic booms that can break 

windows; noise usually leaves no visible evidence. It is a silent 

enemy which is among the most frequently forgotten of the 

environmental pollutants whose effect can be far reaching. Noise 

can harm us in more ways than we can think of and at time 

without us knowing about it. The effects of noise on health are 

often misunderstood, not noticed or unrecognized. It will be not 

wrong to say that noise bug has bit every part of the countries 

and the disease is fast spreading to other areas. Noise is 

becoming one of necessary consideration to assess in favour of 

protection of the environment and to investigate it health 

impacts. 

        Apart from hearing loss it causes other health problems and 

interferes with peace of life.  Since 1973, the U.S. Department of 

Housing and Urban Development has conducted a survey to find 

out what city residents dislike about their environment. And 

every year the noise has been named most objectionable. As per 

estimation 14.7 million American were exposed to noise that 

ensue threat to their hearing on the job. Another 13.5 million 

were exposed to dangerous level without knowing it through 

transport sector where continuous exposure to sound exceeds 70 

dB (EPA, 1981). Presently it has been regarded as a major threat 

to urban life. With the technological advancement and changing 

life style of increasing population there has been increased in 

exposure of human to different types of noise related to day to 

day activity. Evidence now suggested that noise related stress 

also causes a wide range of psychological and physiological 

problems ranging from irritability to heart disease (Rosenberg 

,1991).  

        Human health is surely facing major threats as a cost of 

modern life style. Noise directly or indirectly aggravates the 

already deteriorated status of public health. Individual human 

response to noise is subjected to considerable variability. There 

are many factors, both emotional and physical, which contribute 

to the variation in human reaction to response. The existence of 

these variables prohibits defining an exact individual and 

community response. Still threshold age for sound related 

disorder has been reduced to 45 yr rather than 65 yr can be easily 

observed (CSE, Draft Dossier, 2004). Number of children 

coming to hospital with ENT problem can be in -sighted in every 

city can raise finger towards increasing noise level in urban 

areas. In a study on 1,000 office workers, 70% of the respondents 

said their productivity would increase if their offices were less 

noisy and Almost 10 years later, noise continues to be a primary 

I 
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cause of distraction, frustration, stress and dissatisfaction among 

employees, especially in open plan office spaces (Yankelovich, 

1995). 
        Noise during sleep causes increased blood pressure, 

increased heart rate, increased pulse amplitude, vasoconstriction, 

changes in respiration, cardiac arrhythmias, and increased body 

movement (Hobson, 1989). If sleep disruption becomes chronic, 

the results are mood changes, decrements in performance, and 

other long-term effects on health and well-being (Suter, 1991). 

Some of these effects like waking diminish with repeated 

exposure while other particularly cardiovascular responses do 

not. Secondary effects or after effects measured the following 

day include fatigue, depressed mood and well-being, and 

decreased performance. Decreased alertness leading to accidents, 

injuries, and death has also been attributed to lack of sleep and 

disrupted circadian rhythms. Particularly sensitive groups include 

the elderly, shift workers, persons vulnerable to physical or 

mental disorders, and those with sleep disorders (Berglund and 

Lindvall, 1995). Thus there is list of sicknesses which now 

getting evidences that noise is among one of the trigger. It may 

have direct impact or may work indirectly.  

        Allahabad is among one of religious city and been a hub of 

education since long. This make it important as educational, 

political and official zone hosting number of pilgrims along. 

Thus we find it important to monitor noise level of this city and 

if noise is responsible for negative impact. For the purpose study 

was conducted to monitor noise level at different selected area of 

Allahabad representing different type of activity zone like 

commercial, transport and residential area and for the same area 

survey through questionnaire is conducted to study the impact of 

noise on their health. Precaution has been taken in choosing the 

subject that they were supposed to spend their day duration at the 

area and age must be in between 18 – 50 to avoid very young and 

old age impact on the health effects.  

 

II. MATERIAL AND METHOD 

       For the study, ten different areas (Civil Lines (S1),Rambagh 

(S2),Mahewa (S3), Bhairana (S4),Naini (S5),Zero road bus 

station (S6),Bus station Civil lines (S7), Railway Station (S8), 

Chowk, (S9) and Katra (S10)) were selected and  noise 

monitoring was conducted with help of Standard SLM (sound 

level meter) model No.TES1350 with measuring range from 35-

130dB in four adjustable read out scale has been employed to 

monitor the noise level reading. Later with the help of L10 and 

L90Leq (Noise equivalent Level) value was calculated which 

indicates the noise level of the area in dB A. Later questionnaire 

was distributed to gather information about the health status of 

the residents and people working in these areas. Pearson 

correlation coefficient was used to set relation between the noise 

level and different health aspects and t-value tested for P<0.05%. 

for survey all the selected area were divided into zones viz; core 

zone which were representing the main roads and intersection 

with traffic noise prevailing and inner zone which is 

approximately 100 m away from main roads. The idea behind 

was that may be inner zone were less noisy and there may be 

difference between that health aspects. 

Leq=½ (L10+L90) + .0175(L10-L90) 

 

III. RESULT  

       For all type of pollution the major concern is it impact on 

health. In case of noise it is however very critical to decide the 

way it is affecting the body. For the purpose of proper 

understanding, health effects have been categorize under three 

different aspects viz; behavioural, clinical and psychological and 

accordingly subjects are requested to fill the questionnaire. 

Result of the health study is documented separately for core and 

inner zones in following subheads in percentage. And correlation 

with noise was undertaken by combining the health information 

as area specific because noise level monitoring was area specific 

ratherthan inner and core area separately. 

 

Clinical Aspect 

       At core zone cardiac patient was found maximum at S7 

(22%) and minimum was at S4 (4%), weakness and fatigue 

reported maximum at S9 (24%) and minimum at S4 & S5 (6%), 

gastero-intestinal problems were maximum at S8 (54%) and 

minimum was at S5 & S6 (21%), eye sight problem was 

maximum at S7 (33%) and minimum was at S6 & S10 (18%), 

hearing problem was maximum at S9 (33%) and minimum was 

S3 & S4 (6%) while BP reported maximum at S8 (63%) and 

minimum at S6 (14%).For inner zone cardiac patient was found 

maximum at S8 & S7 (19%) and minimum was at S6 (4%), 

weakness and fatigue reported maximum at S9 (30%) and 

minimum at S6 (8%), gastero-intestinal problems were maximum 

at S9 (43%) and minimum was at S6 (10 %), eye sight problem 

was maximum at S8 (59%) and lowest at S6 (6%), hearing 

problem was maximum at S8 (27%) and minimum was S6  (2%) 

while BP reported maximum at S8 (56%) and minimum at S9 

(17%). 

 

Psychological Aspect: 

       For core zone maximum number of response for occasional 

headache was at S8 (77%) with and minimum was at S3 (32%), 

fatigue was reported maximum at S7 (39%) and minimum at S9 

(16%), hypertension was maximum at S8 (41%) and minimum 

was at S2 (14%), aggressiveness among people was maximum at 

S4 (62%) and minimum was at S2 (18%)  further irritation  was 

found maximum at S6 (86%) and minimum at S3 (37%). At  

inner zone maximum number of response for occasional 

headache was at S8 (67%) with and minimum was at S3 & S6 

(21%), fatigue was reported maximum at S7 (41%) and 

minimum at S1, S3 & S10 (20%), hypertension was maximum at 

S8 (39%) and minimum was at S9 (11%), aggressiveness among 

people was maximum at S1 (44%) and minimum was at S3 

(13%)  further irritation  was found maximum at S5 (60%) and 

minimum at S3 (14%) sleep disturbance was reported maximum 

at S2 (69%) and minimum at S3 (10%). 
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Figure 1: Showing the % of subject interviewed getting treatment of Clinical problems 

 

 
Figure 2: Showing the % of subject interviewed getting treatment of Clinical problems 

 

 
Figure 3: Showing the % of exposed subject responses for psychological Aspects 
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Figure 4: Showing the % of exposed subject responses for psychological Aspects 

 

IV. DISCUSSION 

       Accepting noise as a hazardous pollutant is still a 

controversial issue. It does not leave its residue or footprint once 

its source is removed. Still there is an acceptance that it have not 

only responsible for hearing loss but also aggravates our 

endocrine system which further leads to different clinical 

specially cardiovascular and neural system and Psychological 

problems. There are evidence of causing annoyance, speech 

interference, sleep disturbance, metal stress, headache, lack of 

concentration (Nagi et al.,1993;) higher incidence of BP 

(Regwcova and Kellerova, 1995) high tone hearing loss 

(Kacker 1998).  Data gathered in this study provides information 

about the health aspect of subjects from different area states that 

the subjects are experiencing number of different problems 

including clinical unfitness. But to relate the problem with noise 

Pearson correlation coefficient has been calculated for all the 

taken aspect and significance level is calculated at P>0.05%. It 

suggests that in natural or ambient environment there exist 

different degree of correlation ranging from negative to positive 

(weak, medium and strong) for different aspects. As for clinical 

aspect it shows medium degree of correlation with Hearing loss 

and blood pressure. Hearing loss is well known and accepted loss 

due to noise. Possibly there is no single person will exist at 

present with prefect hearing ability. Wallagen et al 1997; 

Kacker 1998; Adiseshiah et al., 1998;  Roozbahani et al., 2009 
during the course of their study found high level of noise 

exposure may result to hearing loss. 

 

 

Table 1: Correlation analysis for Noise level with Clinical responses of subject at different sites 

 

Sites Leq Cardiovascular 

problem 

Weakness/ 

wt loss 

Gastrointestinal 

problem 

Eyesight 

weakness 

Hearing 

loss 

B.P 

S1 72.9 10 15 23 16 13 42.5 

S2 79.7 14 11.5 24 28.5 27.5 22.5 

S3 71.3 9 19 39 24.5 4.5 33 

S4 74.5 9 9.5 38 18.5 5 32 

S5 75.2 14 8.5 20 17.5 11.5 23 

S6 76.7 8 8.5 15.5 12 15.5 12 

S7 76.6 20.5 16.5 38.5 34 15 40 

S8 83.7 24 14 31.5 45.5 19.5 59.5 

S9 72.4 6 27 38.5 21.5 22 22 

S10 72.9 11.5 15.5 39.5 15.5 14.5 25.5 

Pearson 

correlation 

coefficient r value 0.7728*** -0.3962 -0.308 0.7134*** 0.5382** 0.4132** 

P >0.05% S NS NS S NS NS 
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Table 2: Correlation analysis for Noise level with Psychological responses of subject at different sites 

 

Sites Leq Occasional 

headache 

Fatigue Hypertension Aggressiveness Irritation Sleep 

disturbance 

S1 72.9 61 26 28.5 36 46.5 36 

S2 79.7 48.5 28 18.5 22 62 74 

S3 71.3 26.5 23 29 19.5 26.5 16 

S4 74.5 53 29 21 46 63.5 64.5 

S5 75.2 67 24.5 27 32 62.5 41.5 

S6 76.7 37 26 27 44.5 54.5 29 

S7 76.6 68.5 40 30 32.5 48 31.5 

S8 83.7 72 29.5 40 32 54 47 

S9 72.4 58 19.5 17.5 30 47.5 28 

S10 72.9 53.5 28 16.5 26 28 32 

Pearson 

correlation 

coefficient r 

value 0.4157** 0.4156** 0.5108** 0.0798* 0.5378** 0.535** 

P >0.05% NS NS NS NS NS NS 

* Weak relationship ** Medium relationship *** Strong relationship 

 

       Further the data states the high degree of positive correlation 

with cardiac problems and noise level. Regecova and Kellerova 

1995 states effect on systolic and diastolic blood pressure among 

school going children. Increase in blood pressure and possible 

cardiac disorders were reported by many other investigator 

during the course of their study (Abdullah, 1997; Paschier and 

Paschier 2000; Stansfield and Matheson, 2003; Tsai et al., 

2005; Mead 2007; Mahmood et al., 2008; Barma et al., 2009). 
Psychological aspects data suggests positive medium relation 

between all the features except the aggressiveness showing weak 

relation. Kohrs et al., 1998 studied the high degree of sleep 

disturbance due to traffic noise and train horns. Similarly 

Koeboe et al., 2000 and Chanderprabha and Singh, 2013 

observed fatigue and exhaustion due to noise, Paschier and 

Paschier 2000 observed sleep disturbance hypertension and 

decreased school performance. Joshi et al., 2003 reported 

irritation, fatigue, sleep disturbance and headache in a survey 

conducted at Nepal. All this suggest that there should not be any 

doubt that noise have it negative heath paraphernalia which have 

wide spectrum but there extent and effectiveness varies from 

person to person depend upon their mental status and 

environmental adaptation. The data gathered in the study is based 

on interviewing subject and their observation of their own 

behavior which need depth study at behavioural and 

psychological aspects by medical person and psychiatric. 
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    Abstract- The quality of forage affects consumption, nutrient intake, and the resulting animal performance. Voluntary intake of 

tree/shrub forages as affected by their pH levels was investigated using 24 heads of goat. Several forages were analyzed for their pH 

level and were categorized as low (3.25-4.50) medium (4.51-5.76) and high (5.76-up) pH levels. Two samples in each category were 

used and was set-up in a randomized complete block design (RCBD). Voluntary feed intake (VFI) was established by adding 20% of 

the days offering based on previous days intake. The six (6) forages tested were Kakawate (Gliricidia sepium), Madre de agua 

(Trichanthera gigantea), Acacia (Samanea saman), Gmelina (Gmelina arborea), Robles (Cassia siamea) and Santol (Sandoricum 

koetjape). Forages with high pH levels that approximate the ideal level of ruminal pH such as Kakawate and Madre de agua, followed 

by Gmelina, had significantly higher intakes of dry matter (DM) both in actual amount and as percent body weight, organic matter 

(OM) and neutral detergent fiber (NDF) than those with low pH levels. Voluntary intake of crude protein (CP) among forages tested 

appeared to be not dependent on pH level. High pH level forages appeared to have a great potential as ruminant feed showing high 

levels of voluntary intake. 

 

    Index Terms- pH level, rumen fermentation, tree/shrub forages, Voluntary Feed Intake (VFI). 

 

I. INTRODUCTION 

oat farming plays a significant role in poverty alleviation in the countryside. It is an attractive enterprise to many small hold 

farmers in the Philippines because aside from its minimal expense, it does not demand high capital investment for maintaining 

better production efficiency. Sixty-three percent of the world’s total meat consumption can be credited to goat’s meat (Laudan, 2008). 

The increasing demand for goat meat in the local market encourages raisers to produce more, thus, more backyard farmers are 

becoming big entrepreneurs. 

A goat’s natural diet is the foliage from grasses, legumes, trees and shrubs. The forage species that they subsist on can be 

found in pasture gardens, live fences, hedgerows of contour farms, plantation crops or in sylvo-pastoral systems. According to Nowak 

(2008), sylvo-pastoral systems can offer an economically smart timber-livestock production package for farmers by providing annual 

income from meat goats and sustainable browse systems and timber from trees (Devendra and Burn, 1983). 

Variances in the voluntary forage intake are undeniably the main dietary factor determining level and efficiency of ruminant 

production. Voluntary intake is affected by animal aspects, environment and plant/forage factors. Animal nutrition is dependent on 

one of the animal factors affecting, the animal’s nutritive requirement (Allison, 1985). While environment affects voluntary intake in 

such a way that an environment is full of stress factor that causes fatigued in seeking, ingesting, chewing and ruminating their feed 

(Preston and Leng, 1997). 

Forage quality is an expression of a characteristic that refers to how well animals eat a forage and how efficiently the 

nutrients in the forage are changed into animal products (Fulgueira et al., 2007). Thus the greatest measure of forage quality is the 

productivity of animal, which is affected by feed and nutrient intake, digestibility and utilization efficiency (Fulgueira et al., 2007). 

However, some forages are rejected because of its indigestible lignin, unwanted smell (Preston and Leng, 1997), secondary 

metabolites such as tannin content or because of the forage pH level (Cherney, 2000; Ba and Ngoan, 2003) . That the quality of 

roughage reveals a close relationship with rumen environment, microbes and fermentation patterns (Wanapat, 2000). And the pH level 

of the forage is reflected to be a parameter that best defines the quality and fermentation rate, and successful conservation of forages 

with moisture contents higher than 65% (Fulgueira et al., 2007).  

The rumen pH affects not only fermentation products, but also the growth rates of bacteria (Hobson, 1972). Low pH grain or 

forage derived products (e.g., initially low pH grain silage or haylage) can cause rumen pH problems such as clinical or subclinical 

acidosis (Williams, 2010). When ruminal pH decreases below uncomfortable level, fiber digestion declines dramatically and, 

therefore, decreases voluntary feed intake (Beauchemin, 2011). The characteristic of feedstuffs such as pH, starch content and 

availability, moisture, crude protein and fat content, can have a marked effect on VFA, ruminal pH, and microbial protein production, 

and eventually growth of the animal (Wanapat, 2000). Since rumen pH plays an important role in rumen fermentation, the pH level of 

the forage must be connected to its acceptability or voluntary intake and as it triggers changes in ruminal pH. There is, therefore, a 

need to determine the relationship between pH level and voluntary intake of foliage from shrubs and trees in goats. 

 

G 
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II. METHODOLOGY 

 

 A. Measurement of Foliage pH 

Fresh leaves from different trees and shrubs forages were individually placed in a blender and homogenized for easy 

extraction of the juice. The juice was collected and placed in clean container for pH determination. Right after pH determination, the 

forages were categorized according to the pH levels as low, medium and high (Table I). Two samples in each category were selected 

for the experiment on acceptability. 

 

Table I. The pH Levels of Different Trees and Shrubs Tested 

Categories 

 

Tree Leaves Scientific Name pH 

levels 

Low 

(pH 3.25-4.50) 

Robles Cassia siamea 3.73 

 Santol Sandoricum 

koetjape 

3.45 

 Mango Mangifera indica 4.38 

 Talisay Terminalia catappa 4.38 

Medium 

(pH 4.51-5.76) 

Kalumpit Terminalia 

microcarpa 

4.89 

 Pili Canarium ovatum  4.94 

 Mahogany Swietenia mahagoni  5.18 

 Molave Vitex parviflora  5.19 

 Alagaw Premna odorata 5.24 

 Caimito Chrysophyllum 

cainito  

5.45 

 Acacia Samanea saman  5.43 

 Pagatpat Sonneratia alba 5.50 

 Duranta Duranta erecta   5.56 

 Gmelina Gmelina arborea 5.69 

 Jackfruit Artocarpus 

heterophyllus 

5.72 

High 

(pH 5.76- up) 

Gumamela Hibiscus rosa-

sinensis 

5.80 

 Kakawate Gliricidia sepium 7.06 

 Mulberry Morus sp. 7.16 

 Thrichanthera Trichanthera 

gigantea 

7.47 

 

 B. Preparation of Experimental Area and Test Animals 

The experiment on acceptability used open-top metabolism cages (Bestil, 2009, Bestil, 1985) to accurately measure voluntary 

feed intake. The individual cages were cleaned and disinfected prior to the placing of animals. The goats, aging about 5-8 months old, 

were dewormed before the conduct of the study to combat internal parasitism. 

 

C. Treatments and Experimental Design 

Randomized complete block design (RCBD) was used in the study with sex/ breed/ age combination of the experimental 

animals and site of the experiment as basis for blocking. Each treatment was replicated four times.  

 

The following treatments were applied to growing goats based on the results of the analysis of pH content: 

 Forage species 1 – Kakawate (high pH)       

 Forage species 2 - Trichanthera (high pH)  

 Forage species 3 - Acacia (medium pH) 
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 Forage species 4 – Gmelina (medium pH) 

 Forage species 5 – Robles/Tadios (low pH) 

 Forage species 6 – Santol (low pH)   

 

D. Measurement of Acceptability 

There are many factors governing acceptability of forages which may include: a) physical, b) chemical interacting with c) 

animal factors. Overall acceptability was measured in terms of voluntary intake where test forages were offered ad libitum by giving 

15-20% allowance based on the previous day’s intake (Bestil, 2009, Bestil, 1985). 

 

 E. Laboratory Analyses 

Samples of the foliage’s (leaves) were analyzed according to the established protocol of AOAC (1990). Cell wall components 

(NDF) were determined according to the method of Van Soest et al., (1991). DM content was analyzed in the laboratory using a 

convection oven set at 100
0
 Celsius for about 24 hours (Bestil, 2009). Organic matter (OM) was determined by ashing leaves in a 

muffle furnace at 550
0
 Celsius for 6 hours. Crude protein was analyzed by micro-kjeldahl method and calculated as N x 6.25 by 

AOAC (1990). 

 

F. Data Gathered and Analysis  

 

1. pH level of the foliage/forage 

2. Ruminal pH of goats 

This was done by collecting rumen fluid through stomach tubing. 

3.  Nutrient composition: 

a. % DM 

b. % CP 

c. %OM 

d. % NDF 

4. Voluntary Dry Matter Intake (DMI) 

DMI, kg = [(Feed given × DM of given) – (Feed refused × DM of refused)] 

5. Dry Matter Intake as % Body Weight) 

DMI is computed to account the variations in body size affecting voluntary DMI. 

 

DMI, BW =  

 

6. Nutrients (OM, CP, NDF) intake 

Nutrient intake, kg = DMI x % nutrient of the feed 

 

G. Data Analysis 

Data was analyzed using two-way ANOVA. Comparison of treatment means were done by Least Significant Difference 

(LSD) test using the Statistical Package for Social Sciences (SPSS) ver. 15 and Statistic 6. 

 

III. RESULTS AND DISCUSSIONS 

Voluntary Dry Matter Intake of Tree/Shrub Forages with Varying pH Levels  

The voluntary dry matter intake (DMI) of goats fed with different tree/shrub forages with varying pH and crude protein levels is 

presented in Table II. It was noted that the crude protein content of the forage did not show a definite pattern of effects on voluntary 

intake, while pH content did. Daily DMI showed significant difference and forages having highest pH level that approximate the ideal 

rumen pH of 5.5 to 7.0 for faster microbial growth and better fiber digestion (Solaiman, 2010) had significantly higher DM intake.  

Kakawate and Trichanthera with high pH levels obtained the highest voluntary intake followed by Gmelina with pH level 5.69 

(medium), while Robles, Santol and Acacia had the lowest voluntary intake among the forages tested. 

When voluntary dry matter intake of forages from trees/shrubs of varying pH contents was expressed as percent body weight to 

account for differences in body size affecting voluntary intake, results showed a similar pattern of differences as that of dry matter 

intake. Forages of high pH levels such as Kakawate and Trichanthera had significantly higher values than forages with medium and 

low pH levels (Table II). 

 

Table II. Voluntary Feed Intake and Dry Matter Intake of Goats Fed with Different Trees/ Shrub with Varying pH Contents 
 

Treatments 
 

pH 

Levels 

CP 

(%) 

pH 

content 

DMI 

(Kg) 

DMI 

(% BW) 

Dry Matter Intake, kg  
   Liveweight, kg 
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Kakawate 

Gliricidia sepium 
 

High pH 

19.76 7.06 0.80a 5.41a 

Trichanthera 

Trichanthera 

giganthea 

18.95 7.47 0.79a 6.05a 

Acacia 

Samanea saman 
 

Medium 

pH 

26.71 5.43 0.31d 2.48c 

Gmelina 

Gmelina arborea 
16.74 5.69 0.55b 4.27b 

Robles/Tadios 

Cassia siamea 
 

Low pH 

16.53 3.73 0.30d 2.50c 

Santol 

Sandoricum 

koetjape 

8.07 3.45 0.50c 3.87b 

p-value    0.000** 0.000** 

Means of the same letter superscripts within a column are not significantly different 

 

The intake of Santol and Robles forages with low pH level may have decreased the rumen pH (Wanapat, 2000) and when 

ruminal pH decreases below 6.0, fiber digestion declines dramatically, causing decreases in voluntary feed intake (Beauchemin, 

2011). 

However, it should not be construed that all forages having high pH are highly acceptable to ruminants because too acidic or 

too basic rumen environment will cause the microbial enzymes to decrease their effectiveness, potentially stopping them from 

functioning altogether and consequently causing fermentation failure (Beauchemin, 2011). 

Although Acacia has a pH level falling within the ideal pH range of 5.5-7.0 (Solaiman, 2010), voluntary intake was low, and 

the most likely explanation would be the presence of secondary metabolites that affected the acceptability of the forages. Intake of 

plant secondary metabolites at high level reduces the nutrient utilization, feed efficiency and animal productivity (Cherney, 2000). 

Other factors also influence acceptability and voluntary feed intake. The smell is often the most important factor that affects feed 

intake especially of forages with low pH as they give off an acidic or sour smell from volatile materials when stored for two or more 

days. This makes them unpalatable to the animals (Preston and Leng, 1997). 

 

Voluntary Intake of other Nutrients (OM, NDF and CP) 

Table III presents the voluntary intake of organic matter (OM), neutral detergent fiber (NDF), and crude protein (CP) of goats 

fed with different tree/shrub forages with varying pH contents. There were significant differences in voluntary intake of OM and NDF 

as affected by the pH content of the forages. Although higher CP intake were obtained from forages containing high pH levels than 

those containing low pH, differences were insignificant and CP intake appeared to be largely affected by the CP content of forages 

rather than their pH contents.  

 

Table III. Voluntary Intake of OM, NDF and CP of Goats Fed with Different Trees/Shrubs with Varying pH Contents 

Treatments 

Forage 

pH 

 

DM 

(%) 

OM 

(%) 

NDF 

 (%) 

CP 

(%) 

OMI 

 (Kg) 

NDFI 

 (Kg) 

CPI 

(Kg) 

Kakawate 7.06 19 91.44 21.11 19.76 0.73a 0.17b 0.16 

Trichantera 7.47 17 79.16 23.26 18.95 0.62b 0.18a 0.15 

Acacia 5.43 40 94.20 37.79 26.71 0.30e 0.12d 0.25 

Gmelina 5.69 24 93.20 20.77 16.74 0.52c 0.12d 0.09 

Robles 3.73 42 90.81 30.02 16.83 0.26f 0.08e 0.05 

Santol 3.45 28 88.74 26.46 8.07 0.44d 0.13c 0.04 

p- value 

 

 

   

0.000** 0.000** 0.30ns 

Means of the same letter superscripts within a column are not significantly different 

 

The voluntary intake of OM and NDF showed a similar pattern of differences as that of DM intake (Table III). Forages having 

high pH levels, such as Trichanthera and Kakawate had significantly higher voluntary intakes of OM and NDF than forages with 

medium and low pH contents such as Santol, Robles, Gmelina and Acacia. Again, such differences can be attributed to differences in 

pH contents (Williams, 2010; Solaiman, 2010) presence of secondary metabolites (Cheema et al., 2011; Makkar, 2003) and the acid or 

sour smell of forage with low pH (Preston and Leng, 1997). 
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Changes in Rumen pH of Goats 

Presented in Table IV is the rumen pH of goats obtained two (2) hours before and after feeding as affected by the varying pH 

levels of forages and its relationship to DM intake. It was observed that rumen pH of goats was slightly higher before feeding than 

after feeding. Table 4, also shows that rumen pH of goats fed with forages of varying pH levels were almost similar irrespective of the 

foliage pH level, although ruminal pH in goats fed with forages having high pH level had slightly higher values compared to those 

receiving forages with low to medium pH levels before and after feeding time.  The study conducted by Beauchemin (2011) lends 

support to these results, showing that ruminal pH is high before the morning feeding because of intensive rumination and limited feed 

intake occurring at night. After feeding, however, rumen pH drops and the extent of this decline depends on the particle size and 

fermentability of the feed. 

 

Table IV. Rumen pH of Goats before and after Feeding Forages from Different Trees/Shrubs of Varying pH Contents 

 

Treatments 

Forage pH 

Rumen pH 

Before 

Feeding 

 

Rumen pH 

After Feeding 

Kakawate 7.06 7.68 6.92 

Trichantera 7.47 8.18 7.15 

Robles 5.43 7.25 6.55 

Santol 5.69 7.15 6.45 

Acacia 3.73 7.5 6.87 

Gmelina 3.45 7.42 6.75 

IV. CONCLUSION 

Forages with high pH levels appeared to have great potential as ruminant feed, being more acceptable and showing high levels of voluntary 

intake for DM, OM and NDF. The forages tested that appeared to be more acceptable were Kakawate and Trichanthera with a pH level of 7.06 and 

7.47 followed by Gmelina with pH level of 5.69 (medium).   
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Abstract- Free space optical communication provides a very 

important method for the satellites orbiting around the earth to 

communicate with each other. Inter-satellite optical wireless 

communication systems (IsOWC) are one of the important 

applications of FSO/WSO technology that will be expand in 

space in the near future. These systems provide a high 

bandwidth, small size, light weight, low power and low cost to 

present microwave satellite systems. In this paper, optical inter-

satellite link (ISL) is modeled using optisystem software between 

two satellites separated by a distance of 1700 km at data rate 3 

Gbps at varying modulation formats. 

 

Index Terms- Free space optical communication, Inter-satellite 

optical wireless communication (IsOWC), Inter-satellite link 

(ISL). 

 

I. INTRODUCTION 

he application of laser technology to communications, 

particularly space communications, was envisioned in the 

very early days of laser development around 1962, described a 

method for secure communications between a satellite and a 

submarine. In the 40 years since, government agencies, 

companies, universities, and individuals in many countries have 

made tremendous technical progress in optical space 

communication, i.e. inter-satellite optical wireless 

communication [1]. The present satellite commu- nications 

system uses microwave technology for space-to-ground and 

geosynchronous satellite to low earth orbiting vehicles. In the 

future system, the satellite to ground links would remain in the 

microwave regime but satellite-to-satellite communication will 

be governed by optical wireless links. The technology uses laser 

light of infrared wavelengths to transmit optical signals between 

two points via free space. This requires devices similar to those 

used for the transmission through fiber-optic cable, except that 

the signal is transmitted through free space and not via optical 

cable capable of transmitting data, voice or video. IsOWC can be 

used to connect one satellite to another, whether the satellite is in 

the same orbit or in different orbits and the data can be sent at 

speed of light with-out much delay and with minimum 

attenuation since the space is considered to be vacuum. The 

advantages of using optical link over radio frequency (RF) links 

is the ability to send high speed data to a distance of thousands of 

kilometers using small size payload [1]. By reducing the size of 

the payload, the mass and the cost of the satellite will also be 

decreased. Another reason of using OWC is due to wavelength. 

RF wavelength is much longer compared to lasers hence; the 

beam width that can be achieved using lasers is narrower than 

that of the RF system [2]. Due to this reason, OWC link results in 

lower loss compared to RF but it requires a highly accurate 

tracking system to make sure that the connecting satellites are 

aligned and have line of sight. However, the transmission of such 

transmissions is affected in different ways by the environment 

processes such as absorption, scattering and shimmering. All 

three conditions attenuate the transmitted energy, affecting 

reliability and the bit error levels. Satellites revolve around earth 

at their own orbit and there are three commonly used orbits for 

satellites. Satellite orbits with orbital height of approximately 

1000 km or less are known as Low Earth Orbit (LEO). LEOs 

tend to be in general circular in shape. LEO satellites take from 2 

to 4 h to rotate around earth. This orbit is commonly used for 

multi-satellite con-stellations where several satellites are 

launched up to space to perform a single mission. Satellite orbits 

with orbital heights of typically in the range of 5000 km to about 

25,000 km are known as Medium Earth Orbit  

(MEO)/Intermediate Circular Orbit (ICO). MEO and ICO are 

often used synonymously, but MEO classification is not 

restricted to circular orbits. In Geosynchronous Earth Orbit 

(GEO) the satellite is in equatorial circular orbit with an alti-tude 

of 35,786 km and orbital period of 24 h. Three satellites in GEO 

placed 120
◦ 

apart over equator cover most of the world for 

commu-nications purposes [3]. At present there are 6124 

satellites orbiting earth and this number increases year by year 

[4]. At the same time the optical wireless communication (OWC) 

technology has grown and advanced throughout the year. Laser 

communication is now able to send information at data rates up 

to several Gbps and at distance of thousands of kilometers apart. 

This has open up the idea to adapt optical wireless 

communication technology into space technology; hence inter-

satellite optical wireless communication is developed. In this 

work, we have presented the simulation investigation of Inter-

satellite optical wireless communication systems at high 

transmission rate of 3 Gbps over a space distance of 1700 km and 

there is comparison between modulations formats i.e. NRZ and 

RZ. The paper is organized as follows: Section 2 contains the 

system description, Section 3 discusses the results of inter-

satellite optical wireless communication system and finally, 

Section 4 summarizes and concludes this paper. 

 

T 
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II. SYSTEM DESIGN 

         We designed two models of IsOWC link at operating 

wavelength 980 nm by using different modulation formats i.e. 

NRZ and RZ. The IsOWC system consists of transmitter, 

propagation medium and receiver which is shown in fig. 1 where 

the transmitter is in the first satellite and the receiver is in the 

second satellite. The free space between the satellites is the 

propagation medium is the OWC channel that is use to transmit 

the light signal. Optical wireless communications uses light at 

near-infrared frequency to communicate. The IsOWC system is 

not much different from free space optics and fiber optic 

communication where the difference relies in the propagation 

medium. In the Optisystem software, the OWC channel is 

modeled between an optical transmitter and optical receiver with 

15 cm optical antenna at each end. The transmitter and receiver 

gains are 0 dB. The transmitter and receiver antennae are also 

assumed to be ideal. Additional losses are taken 2.5 db. The 

OWC channel is considered to be outer space where it is 

assumed to be a vacuum and free from atmospheric attenuation 

factors and the value of pointing errors taken as 1.7 urad. The 

aperture diameter of transmitting- and receiving-antenna is taken 

as 15 cm. 

A. IsOWC model using NRZ modulation at 980 nm 

         In this model we used the modulation format NRZ at 980 

nm wavelength. The transmitted power 15 dBm is used. 

 
Fig. 1 optimized IsOWC link using NRZ at wavelength 980 nm 

 

A. IsOWC model using RZ modulation at 980 nm          In this model we used the modulation format RZ at 980 nm 

wavelength. The transmitted power 15 dBm is used.  
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Fig. 2. Optimized IsOWC link using RZ at wavelength 980 nm 

 

          We achieved the IsOWC link with maximum range up to 

1700 km at data rate 3 Gbps at operating wavelength 980 nm by 

using NRZ and RZ modulation. The laser used is CW laser. 

Modulation used for this link is RZ modulation. Here, table 1 

shows the simulation parameters. 

 

TABLE 1 simulation parameters for link at 980 nm by using 

NRZ and RZ. 

 

             Parameters  

 

               Values  

              Laser  

 

               CWL 

         Wavelength  

  

 980 nm 

   Transmitting power 

 

             15 dBm 

           Link range 

 

            1700 km 

            Data rate 

 

             3 Gbps  

          Modulation  

 

           NRZ, RZ 

      Photo detector 

 

               APD 

      Pointing errors 

 

             1.7 urad 

     Additional losses 

 

             2.5 db 

 Aperture diameter of 

Transmitter and 

receiver 

              15 cm 

     Optical efficiency 

 

                   1 

 

III. RESULTS AND DISCUSSION 

          An inter-satellite optical wireless system is designed with 

the help of OPTI-SYSTEM simulator consisting of two satellites 

with a space difference of 1700 km exchanging externally 

modulated optical data at 3 Gbps through free-space medium at 

operating wavelength of 980 nm by using two modulation 

formats i.e. NRZ and RZ. Table 2 shows the performance 

analysis of link by using two modulation formats at wavelength 

of 980nm between two satellites at the distance of 1700 km at 

data rate 3 Gbps. 

 

TABLE 2. Performance analysis of the optimized link at 

wavelength of 980nm by using modulation formats. 

 

S.No Range 

 (km) 

Modulation 

  formats 

    Q 

Factor 

BER 

    1.   1700       NRZ 13.4289 1.6803 

e
-041 

    2.   1700        RZ 10.095 2.8934 

e
-025 

 

a) Results for NRZ at 980 nm 

          Figure 3 shows the eye diagram of link where the distance 

is 1700 km and the bit rate is 3 Gbps and the wavelength is 980 

nm by using modulation NRZ with transmitting power 15 dBm. 

The Q factor for 980 is 13.4289 and the BER is 10
-41
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Fig 3. Eye diagram of OWC inter-satellite system 1700 km 

apart with transmitting power of 15 dBm at operating 

wavelength of 980 nm by using NRZ. 

 

          Figure 4 shows the transmitted optical power spectrum of 

the optimized link for range 1700 km at operating wavelength 

980 nm. Optical power transmitted is 31.623*10
-3 

watts 

calculated by the power meter and this transmitted optical power 

at operating wavelength 980 nm for RZ is also same. Figure 6 

also shows the peak wavelength at 980 nm. 

 

 
Fig. 4. Transmitted optical power for link range 1700 km at 

operating wavelength 980 nm. 

 

          The loss of optical power at receiver end can be analyzed 

by using the spectrum analyzer at receiver end. Figure 5 shows 

received optical power spectrum of the optimized link for range 

1700 km at wavelength 980 nm.  

 
Fig. 5. Received optical power for link range 1700 km at 

wavelength 980 nm. 

 

b) Results for RZ at 980 nm 

          Figure 6 shows the eye diagram of link where the distance 

is 1700 km and the bit rate is 3 Gbps and the wavelength is 980 

nm by using modulation RZ with transmitting power 15 dBm. 

Here the Q factor is 10.2975 and the BER is 10
-25

. 

 

 
Fig 6. Eye diagram of OWC inter-satellite system 1700 km 

apart with transmitting power of 15 dBm at operating 

wavelength of 980 nm by using RZ. 

 

          However, as we mentioned above the transmitted optical 

power for range 1700 km at wavelength 980 nm used for RZ 

have same value as that of 980 nm wavelength used for NRZ. 

Figure 9 shows the received optical power at wavelength 980 nm 

having range 1700 km 
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Fig. 7. Received optical power for link range 1700 km at 

wavelength 980 nm. 

 

IV. CONCLUSION  

          In this work, we have designed an inter-satellite OWC 

system to establish an inter-satellite link (ISL) of 1700 km 

between two satellites at data rate of 3 Gbps. For the comparison 

we have used two modulation i.e. NRZ and RZ. The BER for 

NRZ is 10
-41

 and for RZ is 10
-25

. It is concluded from our 

simulated OWC system that the ISL link that   NRZ is better than 

RZ modulation. Because there is minimum BER in NRZ rather 

than RZ. 
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    Abstract- This paper discussed on a simulation of optical 

transmission system in optical fiber. To achieve the foremost 

effective performance of communication system, dispersion should 

be stipendiary. Fiber bragg grating is chosen as important 

components to compensate the dispersion in optical communication 

system. The simulation of transmission system will be analyzed 

based on different parameters by using optisystem simulator. A 20 

Gb/s Non Return To Zero (NRZ) signal is launched onto 50 km long 

standard single mode fiber. By simulating a model of 

communication system and using the most suitable settings of the 

system which include input power (dbm), fiber cable length, the 

performance of the system will be evaluated. Comparison of eye 

diagrams show a marked improvement in the link performance due 

to compensation of dispersion. 

 

    Index Terms- Optical transmission System, Fiber Bragg 

Grating, Dispersion compensation, Optisystem Simulator. 

 

I. INTRODUCTION 

Fiber optic communication is a method of transmitting 

information from one place to another by sending light through 

an optical fiber. The basic optical transmission system consists of 

three basic elements which are fiber media (transmission 

channel) , light sources as the input (covert electric signal into 

optic signal) and light detector as the output ( convert optic 

signal into electric signal). FBG is the key component in optical 

communication system as, dispersion compensators, filters and 

flatteners gain. In the transmission section, the gratings are 

placed in the line with the fiber. It will help to achieve the 

maximum compression ratio [1].Because of dependence of group 

Index to wavelength chromatic dispersion takes place in optical 

fiber it creates an extension of time on pulses [2]. 

Electromagnetic carrier wave is modulated to carry information. 

Chromatic dispersion and polar mode dispersion occurs in single 

mode fiber (SMF). In optical system dispersion can be 

compensated by also using erbium doped fiber amplifier (EDFA) 

[3]. The frequency increases along the pulse when the dispersion 

coefficient parameter of the fiber is negative [4]. Chromatic 

dispersion is wavelength dependent and is ruling the single mode 

fiber [5]. Optisystem simulator software is an advanced, 

innovative, rapidly developing and powerful software simulator 

tool for the design, testing and optimization of virtually any type 

of optical link in the physical layer of a broad spectrum of optical 

networks from ultra-long-haul system to local area networks 

(LANs) and metropolitan (MANs) [6]. OptiSystem offers optical 

transmission system design and planning from component to 

system level and present the analysis and scenarios visually. It 

can help the users to plan, test and simulate several applications 

such as WDM/TDM or CATV network, dispersion map design, 

transmitter, receiver and amplifier design and others . Optisystem 

is a product that does not depend on other simulation design. It is 

based on realistic optical fiber modeling as a communication 

system. There are hundreds of official components in Optisystem 

component library. 

 In this paper, the simulation of the optical transmission system 

in optical fiber has been discussed by analyzing the effect of the 

components in data receiver by using different parameters 

setting. The value of Q-factor has been investigated at receiver. 

 

 

II. FIBER BRAGG GRATING 

    Fiber Bragg Grating (FBG) is very simple and low cost filter 

for wavelength selection which has various applications to 

improve the quality and diminish the costs in optical networks 

[6]. FBG executes some operations like reflection and filtering 

with high efficiency and low loses. FBG acts as a dispersion 

compensator in transmission optical system which is used to 

compensate chromatic dispersion. Thus, the final expected effect 

is compression in incident pulse and can be appropriate to 

compensate chromatic dispersion in a communication link [6]. 

FBG is single mode which will expose the core to the periodic 

pattern of intense ultraviolet light. The exposure will increase the 

refractive index and thus the refractive index is permanently 

increased. Then the exposure pattern will create a fixed index 

modulation that called grating. When periodic refraction is 

changed, a small reflected light will be produced. Then, the small 

reflected light will be combined into a large reflected light at a 

certain wavelength. The certain wavelength is when the grating 

period is approximately half the input light’s wavelength which 

is called Bragg’s wavelength. The other light (except the Bragg’s 

light) will be transparent. 

 
 

 Figure1: Principle of operation of FBG [8] 

When a light pulse propagates down an optical fiber, it is 

dispersed, that is the width of the pulse broadens because the 

longer wavelength light lags the shorter wavelength light. 

Consequently, at sufficiently high data rates and fiber lengths, 



International Journal of Scientific and Research Publications, Volume 5, Issue 1, January 2015      245 

ISSN 2250-3153  

www.ijsrp.org 

the pulses in a data stream will begin to overlap. In this way, 

fiber dispersion limits the maximum data that can be transmitted 

through a fiber. A dispersed light pulse with the longer 

wavelengths lagging the shorter wavelengths is incident on a 

chirped fiber bragg grating [7]. The longer wavelength light is 

reflected near the front of the grating whereas the shorter 

wavelengths are delayed relative to the longer wavelengths. The 

chirped grating can be designed so that all wavelengths in the 

light pulse exit the reflector at the same time and the dispersion 

in the optical pulse is equalized. 

 

Figure 2: principle of Bragg’s light 

 

 
    There are numbers of software available which can mimic the 

process involved in your research work and can produce the 

possible result. One of such type of software is Matlab. You can 

readily find Mfiles related to your research work on internet or in 

some cases these can require few modifications. Once these 

Mfiles are uploaded in software, you can get the simulated 

results of your paper and it easies the process of paper writing. 

As by adopting the above practices all major constructs of a 

research paper can be written and together compiled to form a 

complete research ready for Peer review. 

 

III. DESCRIPTION OF COMPONENTS 

NRZ pulse generator has an advantage on controlling bandwidth. 

This is due to the characteristic of the generator that the returning 

signals to zero between bits. Pseudo-random bit sequence 

generator is used to scramble data signal in terms of bit rates. 

Mach Zender Modulator (MZ) has two inputs (optical signal and 

electrical signal) and one output (optical). Then the input signal 

is modulated with semiconductor laser that is represented by 

Continuous Wave (CW) laser Frequency 193.1 THz through 

Mach- Zehnder modulator. Continues laser diode (CW) to 

generate optical signals supplies input signal with 1550 nm 

wavelength and input power of 10dBm which is externally 

modulated at 20 Gbits/s. with a non-return-zero (NRZ) 

pseudorandom binary sequence in a Mach-Zehnder modulator 

with 7 dB of extinction ratio. The optical fiber used is single 

mode fiber because has higher data rate and long distance 

transmission. The fiber Bragg grating is used as the dispersion 

compensator. The FBG length 6 mm Photo detector (PIN) Diode 

Positive Intrinsic Negative to translate the optical signal into an 

electrical signal. 

 

IV. DSSIGN CONSIDERATION 

The system is operated with the basic optical communication 

which consists of a transmitter, transmission link and a receiver. 

The system transmits information using optical carrier wave from 

transmitter to receiver via optical fiber. The input signal contains 

electrical data that is represented by 0’s and 1’s has been 

generated by a non-return-zero (NRZ) pseudorandom binary 

sequence. Then the input signal is modulated with semiconductor 

laser that is represented by Continuous Wave (CW) laser through 

Mach- Zehnder modulator. CW laser supplies input signal with 

1550 nm wavelength and input power of 5dBm which is 

externally modulated at 20 Gbits/s with a non-return-zero (NRZ) 

pseudorandom binary sequence in a Mach-Zehnder modulator 

with 5 dB of extinction ratio. The optical fiber used is single 

mode fiber because single mode fiber can yield higher data rate, 

less dispersion and also can operate in long haul distance, so it is 

suitable to be used as transmission link. 

For the dispersion compensator, the fiber Bragg grating will be 

used. The length grating that will be used is 6 mm since the most 

proper length for proposed model is equal to l = 6 mm by try and 

error method [1]. After dispersion compensation the signal will 

pass through optical amplifier that represented by Erbium-doped 

fiber amplifier (EDFA). Optical amplification is required to 

overcome the fiber loss and also to amplify the signal before 

receive by Photo detector PIN at the receiver part. 

 
 

Figure3: The optical transmission system block diagram [8] 
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V. SIMULATION OF TRANSMISSION SYSTEM 

 

Figure 4: The designed model of simulated system . 

 

TABLE 1: SIMULATION PARAMETERS 

 
C/W Input Power 5dbm 

C/W laser Frequency 193.1THZ 

Reference Wavelength 1550 nm 

Mach-Zender modulator with of extinction 

ratio 

7db 

Fiber length 50 km 

Attenuation at cable section 0.2db/km 

EDFA length 5m 

FBG length 6mm 

VI. RESULTS AND DISCUSSIONS 

The simulation and optimization of the design is done 

by Optisystem simulation software. The eye diagrams 

and results are tabulated into Table. 

 
. TABLE 2: The output readings are tabulated by varying the 

OFC Length (Km). 

OFC Length Q-Factor 

10 23.8289 

20 19.819 

30 12.7887 

40 8.66328 

50 7.21557 

 

Figure5: Eye diagram analyzed at 10 Km 

 
Figure6: Eye diagram analyzed at 20 Km. 

 
Figure7: Eye diagram analyzed at 30 Km. 
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Figure8: Eye diagram analyzed at 40 Km. 

 
Figure9: Eye diagram analyzed at 50 Km 

 

 

CONCLUSION 

From design and simulation of optical transmission system, the 

journals related about optical transmission system have been 

discovered and studied in order to propose the design idea for a 

simulation of optical transmission system. The system will 

transmit information using optical carrier wave from transmitter to 

receiver via optical fiber. Based on the research, the transmission 

system block diagram has been designed which consists of laser 

light as a source, modulator, single mode optical fiber as the 

channel, fiber bragg grating as the dispersion compensator, 

Erbium Doped Fiber Amplifier (EDFA) and the photo detector as 

a light detector. From the simulation result, it can conclude that 

the optical fiber length is inversely proportional to the Q-Factor. 

The Q-Factor is the measure of the system. performance.  
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      Abstract – In this paper, hybrid approach is introduced where a process known as ‘watermark’ is enabled to mark digital pictures 

with undetectable secrete information that are invisible by using principal component analysis and discrete wavelet transform to 

provide a complete copyright protection system. The concept of key dependent basis function and its application is introduced to 

secure robust watermarking for copyright protection and to design a secure public black-box watermark detectors which shows high 

imperceptibility and performance where no noticeable difference is seen between watermarked and original image. Thereby, it 

overcomes a possible security weakness of non-adaptive as well as global schemes that execute watermark patterns with a small 

number of publicly known basis function. Projection of image is embedded within the watermark onto the secret set of key dependent 

basis function i.e. patterns. Conclusively, we proposed a candidate for a watermarking scheme that enables the construction of secure 

public watermark detector. 

      Index Terms – Digital watermarking, Discrete Wavelet Transform, Principal Component Analysis, Key Dependent Basis Function  

I. INTRODUCTION 

he reproduction, manipulation and  the distribution of 

digital multimedia (images, audio and video) via networks becomes faster and easier as the proprietors and creators of the digital 

products are aware of illegal copying of their products. Therefore, security and copyright protections are important issues 

pertaining to multimedia applications and services [1]. 

    Earlier, the watermarking techniques were proposed for these aforesaid purposes in which the copyright information was embedded 

into multimedia data for protecting the ownership. Consequently, research is now being focused on watermarking schemes to protect 

multimedia information. The most suitable technology that can serve this purpose is none other than digital watermarking. 

Multifarious watermarking schemes have been proposed to camouflage copyright marks and other information in digital applications. 

    One of the biggest technological events of the last two decades was the invasion of digital media in an entire range of everyday life 

aspects. Computer techniques can easily manipulate and store the digital data efficiently and with a high quality. Furthermore, digital 

data can be transmitted in a fast and inexpensive way through data communication networks without losing quality. A watermarking is 

adding ‘ownership’ information in multimedia contents to prove the authenticity along with embedding a data which is an 

unperceivable digital code, namely the watermark that carries information about the copyright status of the work to be protected while 

continuous efforts are being made to device an efficient watermarking schema but techniques proposed so far do not seem to be robust 

to all possible attacks and multimedia data processing operations. The abrupt increase in the interest of watermarking is most likely 

due to the increase in concern over IPR. Basically, the watermarking of videos, still image and audio demonstrate certain common 

fundamental concepts. Thus, watermarking techniques may be relevant in numerous areas which may include copy protection, 

copyright protection, fingerprinting and temper detection et-al [1][2][3]. The manner in which information is embedded, watermarking 

schemes can be classified either as spatial domain (the watermarking system directly changes the main data elements, wiz pixels in an 

image to hide the watermark data) or transformed domain (the watermarking system alters the frequency transforms of data elements 

to hide the watermark data). The last technique has proved to be more robust than the spatial domain watermarking [4]. 

   Several reversible transforms are used to transfer an image to its frequency representation like discrete cosine transform (DCT), 

discrete wavelet transform (DWT) or discrete fourier transform (DFT). Even though spatial domain based techniques cannot sustain 

most of the common attacks like compression, low pass or high pass filtering et al, researchers present spatial domain technique too 

[4]. 

   Since monetary impact of some of the application areas are very high and till now no successful algorithm seems to be available to 

prevent illegal copying of the multimedia contents. The ultimate goal of this paper work is chosen to develop watermarking schemes 

for images which can sustain the known attacks and various image manipulation operations. This paper is designed to overcome the 

following issues: 

   Issue 1- Till now there is no ‘Generic’ nature in the watermarking algorithms available. More precisely, if certain approach is 

applicable for a gray level image, the same approach does not work for the other formats of an image. 

T 
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   Issue 2- Even if gray color image watermarking algorithms are extended for RGB color images, the maximum work has been done 

for (y-luminance) color channel only because human eyes are less sensitive to detect the changes in (y-luminance) color channel. 

Attack impact free analysis, i.e., which color channel may be affected by a particular attack, has been carried out [6][7]. Therefore, 

apart from choosing digital image watermarking as a major problem, we have chosen to identify the suitability of a color channel with 

respect to attack for multicolor channel images. We also decided to explore the ways such that attack impacts may be minimized 

before the watermark embedding process. 

   Issue 3- Predominantly in research papers, once the watermarking scheme is acknowledged, it is applied to all test images. As each 

image is different and has its peculiar characteristics and after embedding the watermark data by a particular watermarking scheme, its 

performance against a particular attack may not be similar with other image. No study is conducted to make the embedding scheme 

based on some image characteristics. Therefore, we have resolved to establish the relationship between the performance of 

watermarking scheme and the color image characteristics. 

 

   Issue 4- Mostly watermarking schemes are developed in a way that first a scheme is developed based on the extension of earlier 

presented one and then check its performance against the common image manipulations and known attacks. There are huge financial 

implications of watermarking schemes, but no scheme has been developed, which is by design, resistant to at least one attack, to 

ensure that, a particular attack cannot be conducted by an attacker. Therefore, we decided to design watermarking schemes such that 

inherent nature can be embedded to guarantee that at least one serious attack having most financial implication cannot be conducted 

on watermarked images. 

 

   The paper has been organized as following sections: section II discuss about the proposed work, section III presents the 

experimental results and section  IV draws the conclusion and future work. 

II. PROPOSED WORK 

   The proposed approach towards the scheme of hybrid digital watermarking is based on discrete wavelet transform and principal 

component analysis. 

A.    Discrete Wavelet Transform 

   Discrete wavelet transform is a time domain localized analysis method with the window’s size fixed and forms convertible. There is 

a significant high time differentiated rate in high frequency parts of signals. Also there is match able good frequency differentiated 

rate in its low frequency part. It can filter the information from signal significantly. The concept of DWT in image processing is to 

multi-differentiate and decompose the image into sub image of different spatial domain and independent frequency district [5][6] and 

then transform the coefficient of sub-image. 

   After the original image has been DWT transformed, it is fragmented into 4 frequency districts namely one low frequency district 

(LL) and three high frequency districts (LL, HL, HH). The sub-level frequency district information can be obtained by transforming 

the information of low frequency district through DWT. A two dimensional image after three times DWT decomposed can be shown 

as Fig. 1, low-pass filter is represented by ‘L’ and ‘H’ represents high-pass filter. A decomposed original image can be obtained of 

frequency districts of LL1, HL1, LH1, HH1 and sub-level frequency district information of LL2, HL2, LH2, HH2 can also be obtained 

by decomposing low frequency district information i.e. LL1. And thus ‘n’ level of original images can be obtained by wavelet 

transformation. 

 

Fig.1 Fragmentation of LL sub-band to ‘n’ non overlapping sub-blocks each of dimension n x n using n-level DWT 

 

B.   Principal Component Analysis 
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   Principal component analysis is a mathematical procedure that uses an orthogonal transformation to convert a set of observations of 

possibly correlated variables into a set of values of uncorrelated variables called principal components (major components) which can 

be achieved by eigenvalue decomposition of a data covariance matrix or singular value decomposition of a data matrix for each 

attribute[8].It is desired that the number of principal components is less than or equal to the number of original variables. PCA is a 

method of recognizing patterns in data and expressing the data in a manner so as to highlight their similarities and differences. As it is 

hard to find patterns in data of high dimension where the merits of graphical representation are not available, the PCA is therefore a 

powerful tool for data analysis. The next major advantage of PCA is that once these patterns in the data have been identified, the 

compression of data by reducing the number of dimensions, without much loss of information can be done. The PCA thus plots the 

data into a new coordinate system where the data with maximum covariance are plotted together and is known as first principal 

component. Similarly, there are second and third principal component and so on. The maximum energy concentration lies in the first 

principal component. The PCA does not have a fixed set of basis function but it has basis functions which depend on the data  set 

which is not there in other linear transformation. The key ingredient is the combined data set normally distributed, therefore 

guaranteed to be independent. The method is mostly used as a tool in exploratory data analysis and for making predictive models. 

C.    Algorithm And Block Diagram For Embedding And Extracting Watermark                                                                                                     

 The block diagram to represent the algorithm for embedding and extracting the watermark using DWT and PCA is shown in Fig. 2. 

 

Original Image                                             Apply DWT 

                                

                      

                                                           LL   

                                                       Block Based PCA 

 

Watermark 

 

                                                                   Inverse PCA 

                                                          LL 

                                                               IDWT 

 

                                                      

 DWT                                           Watermarked Image  

 

Block Based PCA 

 

                                                   Watermark 

 

Block Based PCA Of 

Original Image      

 

Fig. 2 Block Diagram Of Watermarking 

Algorithm 1: 

1) Embedding Procedure 

Step 1: Click a picture through a webcam known as webcam image watermark. 

Step 2: Calculate the intensities of watermark image and webcam image watermark. 

Step 3: Whose so ever intensity is greater will be embedded in the original image.                                

Step   4: Convert the n × n binary watermark logo into a vector W = { w1, w2 , ……, wn × n } of ‘0’s and ‘1’s. 

 

Webcam  

Image 

Watermark 

I1>I2 
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Step  5: Transform image from RGB to YUV color format. 

Step  6: Apply 1-level DWT to the luminance (Y component) of image to obtain four sub-bands LL, LH, HL and HH of size N x N. 
Step 7: Fragment the LL sub-band into k non-overlapping sub-blocks each of dimension n × n (of the same size as the watermark 

logo). 

Step 8: Algorithm 2 is used for embedding with strength α into each sub-block by first obtaining the principal component scores for 

watermark bits. The general form for embedding is carried out as equation. 
                       Scorei = Scorei +  W                              (1) 

Where Scorei represents the principal component matrix of the ith sub-block. 
Step 9:Obtain inverse PCA is applied on the modified PCA components of the sub-blocks of the LL sub-band to obtain the modified 

wavelet coefficients. 

Step10:Apply inverse DWT to obtain the watermarked luminance component of the image. Then convert the image back to its RGB 

components. 

 

2)  Extraction Procedure 

 

Step 1: Divide the watermarked (and possibly attacked) image into distinct frames and convert them from RGB to YUV format. 

Step 2: Choose the luminance (Y) component of a image and apply the DWT to decompose the Y component into the four sub-bands 

LL, HL, LH, and HH of size N×N. 

Step 3: Divide the LL sub-band into n × n non overlapping sub-blocks. 

Step 4: Put PCA to each block in the chosen sub-band LL by using Algorithm 2. 

Step 5: Provided from the LL sub-band, the watermark bits are extracted from the principal components of each sub-block 

as in equation 2. 

                        Wi
’ 
= (Scorei’ – Scorei)                           (2) 

 
Where Wi’ is the watermark extracted from the ith sub-block. 

 

Algorithm 2: 

The LL sub-band coefficients are transformed into a new coordinate set by calculating the principal components of each sub-block 

(size n x n). 

Step 1: Each sub-block is converted into a row vector Di with n2 elements (i=1, 2… k). 

Step 2: Compute the mean μi and standard deviation σi of the elements of vector Di . 
Step 3: Compute Zi according to the following equation 

 
Zi  = ( Di – I )                                         (3) 

                              i 

 

Here Zi represents a centered, scaled version of Di, of the same size as that of Di. 

Step 4: Apply principal component analysis on Zi (size 1 x n2) to obtain the principal component coefficient matrix coeffi (size n2 × 

n2). 
Step 5: Calculate vector Scorei as 

                             

                  Scorei = Zi X Coeffii                            (4) 

 

Where Scorei represents the principal component scores of the ith sub-block. 

III. EXPERIMENTAL RESULTS 

 
  This proposed work is applied to an image ‘lena_color_256.tif’ using a watermark logo ‘bander.tif’ or webcam image watermark 

shown in fig. 5 depending on the intensities of watermark. The RGB watermark is converted to binary before embedding. Fig.3 shows 

the cover image and fig.4 shows the watermark logo and fig 5 shows the webcam acquisition image i.e.’ watermark.jpg’ which after 

embedding results into a  fig.6 known as watermarked image i.e. named as watermarked_bander.bmp. Fig 7 shows us the actual  

extracted watermark. By ranging the value of key dependent basis function i.e. , the visibility of the watermark can be seen. 

Therefore, this algorithm device the whole range i.e. it achieves the target of both invisible and visible watermarking. 
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Fig. 3 Cover Image ‘lena_color_256.tif’ 

 

 
 

Fig. 4 Watermark logo ‘bander.tif’ 

 

 
  

Fig. 5 Webcam Image Watermark ‘watermark.jpg’ 
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Fig. 6 Watermarked Image ‘Watermarked_bander.bmp’ 

 

 

 
 

Fig.7 Extracted Watermark 

 
  The MSE (Mean Square Error) and NC (Normalized Coefficients) values are calculated for the watermarking procedure. And the 

criterion of good watermarking technique is, lower should be the MSE value and higher should be the NC value. MSE represent the 

similarity index of original image in comparison to watermarked image. While NC represent the index that shows the detrition or 

damage of extracted watermark when compared to original watermark which was used for hiding in the previous stage. 

                  

  Resemblance is seen in watermarked image or attacked frame to cover i.e. original image. Better resemblance better will be the 

watermarking by using this approach in efficient way. 

 

1) PSNR -  The Peak Signal To Noise Ratio is used to compute deviation of the watermarked as well as attacked image from the 

original image and is denoted as : 

                      

             PSNR = 10 Log10 (255
2
/MSE)                (5) 

 

measured in dB(decibel’s) units. Where, MSE is found between the original and distorted image(mxn) as: 

 

       MSE = 1/(m*n)∑∑[I(i,j) – I’(i,j)]
2   

            (6) 

 

The original and watermarked images are represented as I and I’ respectively. 

 

2) NC – The normalized coefficients gives a criteria and measure of the robustness of watermarking. NC can be formulated as 

 

NC=                            (7) 

_______________________________ 

  

W and W’ represent the original and extracted watermark respectively. 

 

   The forthcoming plot fig.7 represents the PSNR and NC curve with respect to  ranging from 1 to 10. 
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Fig. 7 Correlation between PSNR and NC wrt  

 

 

IV   CONCLUSION AND FUTURE SCOPE 

   The watermarking algorithm using DWT and PCA has been devised as a whole range i.e. it is suitable for the invisible as well as 

visible watermarking by ranging the value of  from 1 to 10 respectively which is robust and shows high imperceptibility to the 

various attacks without much degradation in the image quality. 

   As a future work, the video frames can be subject to scene change analysis to embed an independent watermark in the sequence of 

frames constituting a scene and repeating these steps for all the scenes within a video itself. This process will go further to fight 

against electronic copyright infringement and illegal use. 
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Abstract- Background : One of the most common malignancies 

to afflict women, cervical cancers have a high worldwide 

incidence. Papanicolau (Pap) test is the screening tool, ustilised 

widely for early detection of cervical neoplasias. However, a 

high load of Pap smears has resulted in errors associated with 

this test. Rescreening methods serve to monitor this primary 

cervical screening programme.  This study was carried out to 

detect epithelial abnormalities which were otherwise missed on 

primary screening, using different rescreening methods and to 

identify the cause for such error.  

Materials and methods: A retrospective study utilizing 4000 

consecutive Pap smears reported in a tertiary care hospital was 

done. Three thousand seven hundred forty five adequate smears 

diagnosed as negative for intraepithelial lesion (NILM) and 

atypical squamous cells of undetermined significance (ASCUS) 

were included in the study. These smears were rescreened using 

100% rapid review, 10% random review and morphologic guided 

list criteria (MGLC) methods. The discrepancy between the 

results of original cytological diagnosis and the three rescreening 

methods were then analysed. 

Results: In the original Pap test, epithelial abnormalities 

accounted for only 0.85% of the total smears studied. Using 

RR100 and R10 methods epithelial abnormalities detected were 

1.77% and 0.70%  among NILM  and ASCUS. No epithelial 

abnormalities were seen on MGLC rescreening test. 

Conclusion:   Rescreening methods are essential to detect 

screening errors, as these can have far reaching consequences in 

prevention of advances in cervical dysplasia. Of the various 

methods, 100%RR is the best available technique. 

 

Index Terms- Rescreening, rapid review, random review, 

morphologic guided list criteria, Papanicolau test. 

 

I. INTRODUCTION 

ervical carcinoma is the second most common malignancy 

affecting the women worldwide with an incidence of 

510000/ year.
 
(1) Various studies have detected and confirmed 

the association of cervical cancer with precursor lesions ( 50 % 

to 90% ).
 
(2) Ever since George N Papanicolaou introduced to 

the world the Papanicolaou test in 1945, it has been used 

extensively in cervical cancer screening programmes. An 

increasing load of Pap smears besides decreasing the incidence 

of cervical cancer, has brought to light several problems and 

errors associated with this test. Rescreening methods play a big 

role in auditing this primary cervical screening programme 

besides identifying causes for error and suggesting remedial 

measures to be taken.  One such rescreening method, 100% rapid 

review (RR100) involves reviewing all the negative slides in a 

lesser time. Rapid review is recommended as a method of 

monitoring laboratory and screener performance.(3) Other 

rescreening methods include 10% random review (R10) where 

random 10
th

 slide is reviewed mainly to monitor the performance 

of new cytopathologist  and  the morphologic guided list criteria 

(MGLC) which involves selection of high risk cases for review, 

based on screening criteria. (4,5) This study utilized various 

rescreening methods to detect epithelial abnormalities amongst 

smears originally certified as Negative for intra epithelial lesion 

or malignancy (NILM) and atypical squamous cells of 

undetermined significance (ASCUS) using conventional Pap test. 

 

II. MATERIALS AND METHODS 

        This retrospective study was carried out on 3645 

consecutive, previously reported as negative for intraepithelial 

lesion (NILM) or artypical squamous cell of undetermined 

significance (ASCUS) on Pap smears retrieved from the archival 

material of Department of Pathology of a tertiary care hospital, 

from January to May, 2012. Conventional Pap smear reporting in 

the department involves thorough screening of smears by two 

pathologists at the rate of five minutes/smear. Relevant clinical 

data namely age, gynaecological history where available, were 

recorded for all the cases. The study was undertaken after 

obtaining prior institutional ethical committee clearance. 

        Rescreening of cases was done by the Turret technique, 

utilising 3 types of accepted rescreening methods namely 100 % 

Rapid rescreening (100% RR), 10 % Partial rescreening ( 10 % 

R), Morphological Guided List  Criteria (MGLC), after proper 

training. Under 10X objective, the entire slide was thus scanned. 

Categorisation of diagnosis was done utilising the Bethesda 2001 

classification for reporting of cervical smears. 

• 100% Rapid Rescreening was done in 45 seconds for 

each slide. 

• Every 10
th

 available slide was screened without any 

time limit for 10 % R. 

• For the MGLC, smears with the following history were 

selected: 

o Previous cytologic abnormalities. 

o History of viral infection. 

o Postmenopausal haemorrhage. 

o Squamous intraepithelial lesion. 

o Glandular like alterations. 

o Visual inspection abnormalities. 

C 
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In either of the methods, the smears found to have epithelial 

abnormality were then reviewed carefully for subtyping.  

        Criteria for inclusion: All pap smears with adequate 

cellularity reported as NILM or ASCUS. 

Criteria for exclusion: 

1. Non available smears. 

2. Smears with epithelial abnormalities and inadequate 

cellularity (removed after rescreening). 

 

        Results obtained on RR100%, R10 and MGLC were then 

compared with the original diagnosis to detect lesions originally 

reported as NILM /ASCUS. The discrepancy between the results 

obtained by different rescreening methods, were analysed. 

 

III. RESULTS 

        Four thousand consecutive Pap smears reported in the 

Pathology department of a tertiary care hospital were retrieved. 

The age group of these patients ranged from 17-86 years with 

majority (33%) being between 31-40 years. Of these, 255 cases 

were excluded from the study after rescreening, as 195 smears 

were inadequate and 60 cases had epithelial abnormalities. The 

summary and comparison of the results of RR100, R10 and 

MGLC rescreening methods and original diagnosis is illustrated 

in table 1. 

 

Table 1: Comparison of results of original diagnosis, RR 100, 

R10 and MGLC 

 

 

Diagnosis 

 

Number of cases (%) 

Original 

diagnosis 

(n=3745) 

RR100  

(n=3745) 

R10 

(n=382) 

MGLC 

(n=363) 

1. NILM 3713  

(99.15) 

3679 

(98.23) 

379 

(99.30) 

353 

(76.20) 

a) NILM 

without other 

pathology 

3246 

(87.42) 

3114 

(84.64) 

310 

(81.79) 

40 

(8.60) 

b) Candidiasis 150 (4.04) 157 (4.27) 11 

(2.90) 

58 

(12.50) 

c) Bacterial 

Vaginosis 

131 (3.53) 135 (3.67) 13 

(3.17) 

9 (1.90) 

d) Trichomonas 

Vaginalis 

30 (0.81) 34 (0.92) - - 

e) Atrophy 146 (3.93) 225 (6.11) 40 

(10.56) 

- 

f) Inflammatory 

atypia 

4 (0.11) 7 (0.19)  3 (0.79) 3 (0.60) 

g) Combined 

Infections 

2 (0.05) 4 (0.05) - - 

h) Others 4 (0.11) 3 (0.15) 3 (0.79) - 

2. ASCUS 32 (0.85) 43 (1.15) 0.50% - 

3. LSIL - 14 (0.37) 0.20% - 

4. HSIL - 1 (0.03) - - 

5. ASC-H - 2 (0.05) - - 

6. AGUS - 6 (0.17) - - 

        Abbreviations: LSIL – Low grade squamous intraepithelial 

lesion. HSIL- High grade squamous intraepithelial lesion, ASC-

H - atypical squamous cells – HSIL cannot be ruled out, AGUS - 

atypical glandular cells of undetermined significance. 

        Total of 3745 cases were included in the study of which 

3713 (99.15%) and 32 (0.85%) were reported as NILM and 

ASCUS, respectivitely by conventional Pap smear testing were 

included in the study. Four hundred sixty seven cases of NILM 

also had additional pathology such as infections, atrophy or 

inflammatory atypia. Bacterial vaginosis (BV) was the most 

commonly detected infection followed by Trichomonas vaginalis 

infection (TV). Inflammatory atypia, atrophy associated changes 

and combined infections were also noted. Other epithelial 

changes included Herpes simplex virus infection, radiotherapy 

induced changes and granulomatous inflammation.  

        On 100% Rapid Review, sixty six cases (1.77%) were 

detected to have epithelial abnormalities.  Amongst these 

epithelial abnormalities, the most commonly detected condition 

was ASCUS, followed by LSIL. Other abnormalities detected 

were AGUS, ASC-H and HSIL in decreasing frequency.  

Amongst the infections, predominance of Candidiasis, followed 

by Bacterial vaginosis was seen and were picked up in slightly 

increased numbers compared to the original diagnosis. Higher 

numbers of atrophic smears were also detected on rescreening.  

        For R10 rescreening method, every 10
th

 slide of 4000 

consecutive slide was analysed. However, 18 slides were not 

available for rescreening. R10 recreening of 382 slides was done, 

the results of which are tabulated in table 2. One case was 

recategorised as LSIL and two cases as ASCUS.  

 

Table 2: Comparison of original diagnosis and R10 

rescreening 

 

Diagnosis Original 

diagnosis  

Number of cases 

(%) 

(n=382) 

R10 

Number of cases 

(%) 

(n=382) 

1. NILM                     

380(99.48) 

379(99.30) 

a) NILM without 

other pathology 

330 (86.84) 310 (81.79) 

b) Candisiasis 12 (3.16) 11 (2.90) 

c) Bacterial 

Vaginosis 

13 (3.43) 12 (3.17) 

d) Trichomonas 

Vaginalis 

- - 

e) Atrophy 17 (4.48) 40 (10.56) 

f) Inflammatory 

atypia 

6 (1.57) 3 (0.79) 

g) Combined 

Infections 

- - 

h) Others 2 (0.52) (0.79) 

2. ASCUS 2 (0.52) 2 (0.50) 

3. LSIL - 1 (0.20) 

 

        On MGLC screening, 463 cases reported originally as 

NILM were studied. The diagnosis of candidiasis, bacterial 

vaginosis and trichomoniasis were comparatively higher than the 
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original diagnosis. Epithelial abnormalities, atrophy and 

inflammatory atypia were not detected by this technique. 

        Comparison of the three methods of rescreening and 

original diagnosis showed candidiasis and bacterial vaginosis 

being diagnosed better on MGLC. Atrophic smears and 

inflammatory atypia were highest in R10. No epithelial 

abnormality was noted in MGLC. ASCUS was the most common 

diagnosis, followed by LSIL. As expected, because of the higher 

number of slides rescreened using RR100, epithelial 

abnormalities were detected more often to the rate of 1.77% as 

compared to R10 (0.7%). MGLC method of rescreening was the 

least compatible with no epithelial abnormality being detected at 

all.  

        Recategorization of cases on R100 rescreening has been 

illustrated in table 3. Of the 32 ASCUS identified during the 

original screening, rapid review (100% RR) confirmed 23 as 

ASCUS the distribution of which is demonstrated in table 2.  Out 

of cases which were downgraded, 5 were called as inflammatory 

atypia , 2 as atrophic smears with related atypia ; two cases were 

upgraded as LSIL on RR100.  Among the cases identified as 

NILM, 20 and 11 cases were recategorised as ASCUS (Figure 1) 

and LSIL (Figure 2) respectively. Six cases were recognized as 

AGUS (Figure 3) and one as HSIL (Figure 4).  

 

 
Figure 1. Original diagnosis – NILM, RR100 – ASCUS 

(PAP,400X) 

 
Figure 2. Original diagnosis – NILM, RR100 – LSIL 

(PAP,400X) 

 

 
Figure 3. Original diagnosis – NILM, RR100 – AGUS 

(PAP,400X) 
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Figure 4. Original diagnosis – NILM, RR100 – HSIL 

(PAP,400X) 

 

        LSIL, ASC-H and HSIL cases that had been called 

originally as NILM, were rechecked for cause of error. It was 

found that in all the cases, the abnormal cells were either less and 

scattered widely, or in small occasional clusters, making for a 

screening error, owing to paucity and focal nature of these cells. 

 

 

Table 3: Recategorization of cases on R100 rescreening 

 

Original diagnosis  RR100 category 

NI

LM 

LSI

L 

HSI

L 

SC

C 

AS

C-H 

Ade

noca

rcino

ma 

Inflammatory 

atypia 

 Atrophy AGU

S 

ASC

US 

ASCUS 

(n = 32) 

- 2 - - - - 5 2  23 

NILM  

(n=3713) 

367

9 

12 01 - 2 - - - 6 20 

 

IV. DISCUSSION 

        This study was retrospectively carried out to detect the 

efficacy of the Pap Screening programme in our institute and to 

identify the rescreening method with the best veracity. RR100%, 

R 10 and MGLC methods of screening done on 4000 consecutive 

smears, were considered for our study. Mattosinho and co 

researchers
 
(6) utilised 2954 smears for 100% RR, Amaral et al

 
 

5215 smears for 100% RR and 10% R (7).  Utagava et al , Farrel 

et al , Shield et al , Farekar and co researchers have also carried 

out studies on similar number of cases (8,9,10,11). The highest 

number of smears studied was 1,42,208 by Baker, Melcher and 

Smith in their research (12). 

        Inadequacy in our series was detected to be 5.12 % (195 

cases). This is concurrent with Dr. Farekar
,
s study, which showed 

inadequacy of 5.3% (11). Farekar and Boxer
 
 found 0.6% to be 

inadequate on rapid rescreening (13). Lee and researchers got 

1.6% inadequate smears (4). The specimen inadequacy rate is 

important and widely used quality assurance index in cervico-

vaginal cytology. Data from Diehl et al showed 16% of 

unsatisfactory samples with subsequent follow-up showed SIL or 

malignancy. (14) 

        RR100% detected 1.77% cases with epithelial abnormality 

in this study on rescreening of NILM and ASCUS smears, with 

ASCUS accounting for 1.15%, followed by LSIL (0.37%), HSIL 

(0.03%), AGUS (0.17); ASC-H was the least. ASCUS cases that 

are optimally characterized, represent a more significant 

underlying lesion.  In a study by Farell et al, one minute 

screening of 2925 smears detected additional 21 cytological 

abnormalities (9 ASCUS, 10 LSIL, 2 HSIL and 10 infections). 

(9) Atypical glandular cells of undermined significance is a 

difficult diagnosis to make and constitutes less than 1% of a 

cytology laboratory workload. (7) There was no statistically 

significant difference in additional pickup rates at different 

screening times.
 
(9) In our study, a 45 seconds screening of 3745 

smears detected 66 epithelial abnormalities with an additional 
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load of 41 epithelial abnormalities detected from smears earlier 

called NILM.  

        Manrique and co researchers, in their study, reported 

prevalence of lesions in initial evaluation as 5.5% and 100% 

rescreening detected additional 1.3% of lesions. The 10% 

random rescreening and screening based on clinical criteria 

detected 0.03% and 0.25% respectively. (15) Our study showed 

detection of 1.7% epithelial abnormalities in RR100 and 0.7% in 

10% rapid rescreening. Baker and colleagues performed rapid 30 

seconds rescreening and reported a five times increase in pick up 

of missed positive cases compared to 10% random rescreening. 

(12) Five cases of AGUS were diagnosed in Tan’s study. In our 

study six cases of AGUS are detected (0.17%). (16) 

        On reviewing every 10
th

smear in our study, 18 were found 

to be inadequate and very few epithelial abnormalities were 

detected (0.7%) with two cases of ASCUS and one case of LSIL. 

Utagava detected similarly, 0.3% ASC-H, 0.1% ASCUS, and 

HSIL each. (8)  Lee and collegues detected 1.2% of abnormal 

cases with 4 ASCUS and 1 LSIL. (4) 

        MGLC has been suggested by Utagava as one of the quality 

control strategies to improve internal cytological diagnosis. 21% 

of their cases demonstrated cellular changes. (4) Comparatively 

in our series, no epithelial abnormality was detected using the 

aforementioned criteria. Morphologic guided criteria seems to be 

an efficient option to avoid errors in lesion categorization.
 
(4) 

Study by Mattosinho and co researchers have involved a set of 

criteria with some clinical information and cytomorphologic 

findings for the past 10 years. (6) 

        Comparison of three methods of quality control of 

gynaecological diagnosis, 100% RR, 10% R and morphologic 

guided list criteria was extensively studied by Utagava and 

researchers.
   

They then upon came to the conclusion that more 

lesions were detected on 100% RR as compared to the other two 

methods. (8) This correlates very well with our study. In a study 

by Amaral et al, 100% rapid rescreening showed sensitivity twice 

that of the 10% random rescreening. (7) The better performance 

of rapid rescreening is due to its objective as not to provide 

precise diagnosis but to separate the smears of negative from 

epithelial lesion. Well trained cytotechnologists are able to 

identify abnormal smears in 1 minute rapid rescreening. (6)  

        Although RR can miss abnormalities such as high grade 

dyskaryotic cells, it is a good alternative. The value of RR is well 

established and it is superior in performance when compared to 

10% reveiw.
 
(6) 

        Study by Farrell et al and others showed rapid rescreening 

for 2 minutes is as effective as conventional screening in 

detecting HSIL. (9,17) In our study using a time limit of 45 

seconds, 1.77% of the epithelial abnormalities were detected, 

with LSIL and HSIL being 14(0.37%), 1(0.03%) respectively. In 

a study done by Gupta et al 3.7% of additional lesions were 

picked up, majority being ASCUS. (5) 

        It is observed that rapid review is best done by experienced 

staff as they have the ability to detect background clues.
 
(11) 

Since the RR techniques are dependent on training, a slightly 

higher sensitivity is reached by the trained cytologists.
 
(3)  

        Manrique and co researchers, in their study, reported 

prevalence of lesions in initial evaluation as 5.5% and 100% 

rescreening detected additional 1.3% of lesions. The 10% 

random rescreening and screening based on clinical criteria 

detected 0.03% and 0.25% respectively. (15) Our study showed 

detection of 1.77% epithelial abnormalities in RR100 and 0.7% 

in 10% rapid rescreening. Baker and colleagues performed rapid 

30 seconds rescreening and reported a five times increase in pick 

up of missed positive cases compared to 10% random 

rescreening. (12,18) Five cases of AGUS were diagnosed in 

Tan’s
 
study. (17) In our study six cases of AGUS are detected 

(0.1%). 

        Pap smear being a widespread screening programme 

currently in use worldwide; requires well trained 

cytopathologists to make it more effective in the goal of 

prevention of cervical cancer and detection of precancerous 

cervical lesions. Auditing utilising 100% RR and continuous 

training of personnel involved in various aspects of the 

programme will go a long in the successful implementation of 

this programme.  

 

V. CONCLUSION 

        Our study reaffirms the view of other researchers that 

considerable training and experience are required for rescreening 

to be effective, as subtle abnormalities and background clues can 

be missed. This study proves that 100% rapid rescreening is the 

most favourable method, as compared to R10 and MGLC. It 

further affirms that it can be as effective in detection of higher 

grades of epithelial abnormalities, and showed a better 

performance in picking up lower graded lesions. An analysis of 

cause of error and retraining of concerned personnel can go a 

long way in improving the Pap smear utilised Cervical Cancer 

detection programme. 
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Abstract- Interlocking nailing potentially is complicated by 

failure of the hardware around the nail aperture for distal 

metaphyseal fractures, communited fractures, fractures with 

delayed union, and fractures with small nails. 

      For many reasons, broken screws occur most often after static 

interlocking of femur & tibia. Fatigue failure causes bending & 

breakage of the screws.  

      The purpose of this study is to find the causes for breakage of 

screws after analyzing the fracture type, pattern, level & type of 

nail & screws used. 

      386 cases of reamed interlocking nailing of tibia & femur 

done from Nov 2006 to June 2008 at our institution. 24 cases 

with interlocking screw breakage were studied. 21 cases were 

males & 3 cases were females with mean age group of 

36.58yrsyrs. 14 cases were tibia & 10 cases were femoral 

interlocking. 

      Average time of screw breakage was 13.18 weeks. Delayed 

union was seen in 5 cases, nonunion in 2 cases, 13 cases fracture 

was uniting well, two cases significant gap was seen immediate 

postoperatively & in 2 cases fracture had united prior to screw 

breakage. Dynamisation was done in 3 cases before screw 

breakage & bone grafting in 2 cases. Distal locking was done 

with 2 screws in 3 cases. Screw near to fracture site was broken 

in 15 cases, one case distal one of distal screws, 2 cases both 

proximal & distal screws were broken. One case both distal 

screws were broken. 4.5 mm screws of two different companies 

X & Y were used. In 22 cases X screws have broken & in 2 cases 

Y screws have broken. 

 

Index Terms- broken screws, interlocking nail, interlocking 

screws. 

 

I. INTRODUCTION 

nterlocking nailing with the advantages of minimal tissue 

injury & stable fracture fixation has been well accepted for 

treatment of fracture shaft tibia & femur.
1,2,3

  However , 

interlocking nailing is potentially complicated by failure of the 

hardware around the nail aperture, especially for distal 

metaphyseal fractures, communited fractures, fracture with 

delayed union, & fractures fixed with small nails.
3,4

 

      Implant failure may be single load yielding or more 

commonly cyclic load fatigue fracture & is closely related to the 

implant design.
5
 Fatigue failure causes bending & breakage of 

screws.
6
 This seemingly minor problem can confound the 

treatment of fractures & may necessitate further reconstructive 

surgery, as removal of broken screws can be difficult. In this 

study we tried to find the causes for breakage of screws after 

analyzing the fracture type, pattern, level & type of nail & screws 

used. 

 

II. MATERIALS & METHODS 

      Three hundred & eighty six cases of interlocking nailing of 

femur & tibial fractures were done between Nov 2006 – June 

2008 at Sparsh hospital, Bangalore. Twenty four cases with 

screw breakage after reamed static interlocking were analyzed 

retrospectively during this period. Two of the cases were 

operated elsewhere. 14 cases were tibial & 10 cases were femoral 

IL nailing. Three cases were type 3A open, 7 cases were type2 

open fractures. Average age of the cases was 36.58yrs (19-

70yrs). 21 cases were males & 3 were females. Average weight 

of them was 64 kg (50-78kg). Company X screws were used in 

22 cases & company Y screws in 2 cases (fig.1). In all the cases 

4.5 mm screws were used except for proximal locking in femur 

where 6.5mm screws were used (table 1). 

      Preoperative, immediate postoperative & follow-up x-rays 

along with weight bearing status were analyzed. 

 

III. RESULTS 

      Average time for screw breakage was 13.18 weeks (1-

33weeks). This was the period when broken screws were 

identified for the first time during the follow up. Delayed union 

was seen in 5 cases (4 tibial & 1 femoral IL nail).  Two cases of 

tibial IL nail were associated with nonunion. Fracture had united 

before the screw breakage in 2 cases of tibial IL nail. 

      Out of 10 femoral IL nails, 5 cases were of Winquist type 4, 

2 were type3, 2 were type 2 & 1 was a segmental fracture (fig.2). 

Single distal locking screws were used in 7 of these cases (four 

type 4, two type 3 & one type 2) (fig.3 & 4). In one case two 

distal screws were used, both of them had broken. In 2 out of 3 

cases D1 (proximal of distal locking screws) screw was broken 

(table 2). The screws were broken in the centre in 9 cases, & at 

the tip with backout in 1 case. In 2 of the cases 10 size nail was 

used & in 8 cases 11 size nail was used. The location of the distal 

locking screw was 2cm from fracture site in 2 cases & in 1 case it 

was 1cm with 2mm gap at the fracture site. In one case screw 

was not perpendicular to the nail axis & in two cases medial 

displacement of  the nail was noticed at the distal end. Though all 

of them were advised non weight bearing mobilization, early 

weight bearing was done in 8 of them. In 1 case bone grafting 

was done at 4
th

 week, in another case broken screw was removed 

& relocked with bone grafting. In one case broken single locking 

screw was removed & relocked with 2 screws at 1 week. Four 

I 
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cases healed well, 3 showed signs of union with good amount of 

callus till the follow up. 

      Out of 14 tibial IL nails, two distal locking screws were used 

in 3 cases. D1 breakage seen in 1 case, D2 (distal of two distal 

locking srews) breakage in 1 case & both D1 & D2 broken in 1 

case (table 2). Isolated proximal screw breakage was seen in 3 

cases out of which one had both P1 (proximal of two proximal 

locking screw) & P2(distal of two proximal locking screw) were 

broken. Both proximal & distal screws were broken in 3 cases. In 

8 cases 10 size nail was used & 11 size nail used in 6 cases. All 

the screws were broken in the centre. In two of them fracture was 

fixed in valgus position out of which one was communited distal 

¼ th fracture (fig.5). Early full weight bearing was done in 4 

cases. In 4 cases proximal dynamisation was done before screw 

breakage. In one case of nonunion exchange nailing with bone 

grafting was done. Another case of nonunion lost for follow up. 

Metal analysis: 

      Both X & Y screws were sent for chemical analysis (table 3). 

X screws was made of 316 stainless steel with more carbon 

content. Y screws had relatively less carbon content & more of 

manganese, nickel. 

 

IV. DISCUSSION 

      For many reasons, broken screws occur most often after static 

interlocking nailing of tibia & femur. Under loading, the failure 

pattern of locked nails determined by their design
5
. Smaller 

diameter nails require smaller diameter interlocking screws, 

increasing likelihood of   fatigue failure
6
. This is proved by the 

fact that very rarely proximal femur locking screws break, which 

is of 6.5mm size. There has been tradeoff between the strength of 

the screw & strength of the nail around nail aperture
7
. Increasing 

the screw strength by increasing the screw diameter necessitates 

a larger nail aperture & may jeopardize the strength of the nail. 

Yielding consistently occurs at the middle of the screw, & 

yielding strength was closely related to the inner diameter of the 

screw. However the material properties & the degree of cold 

working also might affect the yielding strength of screws
5
. 

Mechanically, the fatigue strength is affected by the inner 

diameter of the screws, the material, the manufacturing process, 

& the thread profile, which determine the magnitude of the stress 

concentration effect
7
. 

      In our study, chemical analysis report (table 3) showed that X 

screws had strength less than the standard 316L stainless steel 

screws used commonly. However the mechanical strength of the 

screws has not been evaluated using the three point bending test, 

which is one of the potential weaknesses in our study. 

      Prior to screw breakage, significant stress is placed not only 

at the junction of the nail & the screw, but also at the bone-screw 

interface. As the fatigue failure occurs at the distal screws, nail 

advances distally towards the ankle or knee joint, sagging the 

screw into what is called “Hammock” sign
6
. In our study it was 

also noticed that screws have broken after dynamisation in 3 

cases of tibial interlocking (fig.6). 

      The amount of communition or load bearing of the fracture 

ends, the number of distal locking screws used, the distance 

between the fracture site & the nearest distal locking screw, and 

the nature of contact between the nail & bone affect the transfer 

of load between the bone & the nail, & can cause significant 

stress within the interlocking screws
8
. The stress increases as the 

distance between the screw & the fracture site decreases
9
. It may 

be safe to use an antegrade IL nailing when fracture lies more 

than 3cm away from the site of proximal of two distal locking 

screws in femoral shaft fractures
8
. In our study, 3 cases of femur 

IL nailing, distal locking screws were close to the fracture site 

due to shorter size nail. 

      Brumback et al
10

 have published the results of biomechanical 

& clinical study on the efficiency & safety of early weight  

bearing after statically locked nailing in Winquist type 3& 4 

femoral fractures. High endurance values for 12mm nail with 2 

distal locking screws was seen & all of them healed without any 

hardware failure after early weight bearing. Two distal locking 

screws are necessary for early weight bearing especially for type 

3 & 4 fractures
11

. In our study single screws were used for distal 

locking in 7 out of 8 type 3 & 4 fractures which have broken.  

      In spite of screw breakage, most of the femoral fractures 

showed good signs of healing, whereas in tibial fractures more 

number of delayed union was seen. Reason for this could be 

good soft tissue coverage in femur when compared to tibia. Also 

smaller diameter nail was used in 8 of 14 cases of tibial IL nail. 

      The potential weakness in our study is, less number of study 

population & lack of comparative results when two different 

types of screws were used. This was mainly because of loss of 

follow up of all the cases of IL nailing done during the period.  

 

V. CONCLUSION 

      From our study we conclude that hardware failure after 

interlocking nailing of femur & tibia can be prevented by using 

appropriate size of nail with good cortical contact. Two distal 

locking screws must be used in Winquist type 3 & 4 fractures. 

The screw must be inserted properly at appropriate location from 

fracture site. Protected weight bearing should be done in severely 

communited fractures. Better quality screw with good strength 

must be used. Dynamisation may not prevent from screw 

breakage. 
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Table 1: Implants used 

 

 Femur  Tibia 

Nail size 10mm 2 8 

Nail size 11mm 8 6 

One distal screw 7 11 

Two distal screw 3 3 

Premature weight bearing 7 6 

 

Table 2: Results 

 

Broken screw Femur Tibia 

D1 2 1 

D2  1 

D1&D2 1 1 

Proximal  3 

Proximal & Distal  3 

 

Table 3: Chemical analysis of locking screws 

 

 X screw Y screw 

C% 0.059 0.067 

Mn% 1.526 > 2.040 

Si% 0.515 0.642 

P% 0.028 0.014 

S% 0.008 0.009 

Cr% 17.268 20.183 

Ni% 10.012 10.054 

Mo% 2.026 2.347 
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Abstract- The role of diet in the development of disease reported 

by many studies. The present study investigates the nutritional 

efficacy of pineapple juice in the treatment of Bronchial Asthma. 

This study has been conducted in a Nature cure and Yoga center, 

namely Hilltake Health Homes Pvt. Ltd. at Sanga, Bhaktapur, 

Delhi. Eighty-two (41 Male and 41 Female) subjects suffering 

with bronchial asthma were randomly allocated into the case and 

control groups. Forty-one subjects aged 30.22 (± 6.08) years 

formed the intervention group, while remaining forty-one 

subjects aged 32.15 (± 9.57) years constituted as control group. 

The general profile, medical and family history of the subject 

was obtained through a questionnaire cum Interview method. 

Intervention group was given with 100ml of pineapple juice 

diluted with 100ml of portable water, while the control group 

was given with 100ml of sweet lime juice diluted with 100ml 

portable water, twice a day for 90 days. Data collection was 

performed using a diurnal peak flow meter chart (every 10
th

 day), 

a composite daily asthma score and BMI calculator (1
st
 and 90

th
 

day). After the completion of 3 months (90 days) the results were 

analyzed using Microsoft Excel software. Pineapple juice 

significantly improved the PEFR values as well as helps in 

weight reduction in asthmatics, when provided in conjunction 

with positive lifestyle changes like yoga, breathing exercises, 

smoking cessation, massages etc. 

 

Index Terms- Bronchial Asthma, PEFR, Pineapple, BMI, 

Bromelain. 

 

I. INTRODUCTION 

sthma is a heterogeneous disease, usually characterized by 

chronic airway inflammation. It is defined by the history of 

respiratory symptoms such as wheeze, shortness of breath, chest 

tightness and cough that vary over time and in intensity, together 

with variable expiratory airflow limitation (GINA, 2014). World 

Health Organization (WHO) estimates 300 million people suffer 

from an additional 100 million may be diagnosed with asthma by 

2025. It is one of the most common diseases of children and 

adults and is a major burden to the national health care system. 

As per review on Therapeutic application of Bromelain by 

Bitange Nipa Tochi et al. (2008), Ananas comosus (pineapple) 

and their extracts (bromelain) have been used clinically as anti-

inflammatory, anti-tumor, anti-thrombus, control of diarrhoea 

and dermatological conditions. Reported review on Properties 

and Therapeutic application of bromelain by Rajendra Pavan et 

al. (2012) suggests that the main mechanism of action of 

Bromelain appears to be proteolysis while evidence also suggests 

mucolytic activities. The present study determines the nutritional 

efficacy of Pineapple juice as an anti-inflammatory as well as a 

mucolytic agent in asthmatics. 

 

Objectives of the study:- 

 To determine the efficacy of pineapple juice in the 

treatment of bronchial asthma by enhancing mucolysis, 

reducing inflammation, improving mucus expectoration 

and thereby clearing the airway. 

 To prepare evidence based document for management 

of asthma. 

 To improve awareness about treatment and management 

of bronchial asthma among patients and their caretakers.  

 To make aware of the patients on the importance of 

non-pharmacological interventions in the management 

of bronchial asthma along with allopathic medical 

support system. 

 

II. PROCEDURES AND METHODOLOGY 

        The study was undertaken to assess the efficacy of 

pineapple juice in the treatment of Bronchial Asthma. The 

criterion for the selection of the locale was as follows: 

1. Locale and Accessibility of the study:-  
        The study has been conducted in a Nature cure and Yoga 

centre namely HILLTAKE health homes Pvt. Ltd. at Sanga, 

Bhaktapur, Delhi.The selected participants expected from a 

similar socioeconomic background. The duration of the study 

was for 90 days, the hospital management agreed to provide a 

50% discount on all prevailing facilities making the charges 

more affordable. Before initiation of the study, the final approval 

was obtained in writing from the President, HILLTAKE health 

homes Pvt. Ltd. at Sanga, Bhaktapur, Delhi for the smooth 

progress of the proceedings. 

        2. Study sample:-The sample comprised of all the patients 

diagnosed with Bronchial Asthma, who are on regular 

medications and are in a stable state. 
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Table 2.1shows the selection of sample. 

 

 

        3.Sample selection and sample size:- A total  no of 90 

Subjects were enrolled for study, out of which seven (7) subjects 

were unable to attend the study due to their personal and family 

priorities while one (1) subjects was disqualified from the study 

due to his allergy to pineapple fruit. The remaining 82 

participants were randomly allocated into an Intervention and 

Control group using tables of random numbers.  

4. Inclusion and Exclusion criteria: 

Inclusion criteria: 

 Patients diagnosed with bronchial asthma for more than 

1year.  

 Those who are under regular medical care and guidance.  

 Age group: 15-65 yrs. 

 Non-smoker: min.  since 1 year 

Exclusion criteria: 

 Patients with other serious co-morbid conditions along 

with Asthma. 

 Patients with other pulmonary diseases like COPD, 

Bronchitis etc are excluded. 

 Patients who are not stable & taking expectorants and 

anti-contestants on a daily basis.  

 Allergic to pineapple or sweet lime juice 

 

5. Tools and techniques for data collection 

        For the convenience of the participants, most of the 

questions were formulated in a manner to be replied with a tick 

(√) mark against their reply. At some places, few words are 

required to be written. Assessment of willingness, general 

profile, family and medical history.  

 

6. Assessment of nutritional status (BMI) 

        Body Mass Index or BMI provides a quick snapshot of 

one’s body weight, helping to determine if he is in healthy state. 

BMI is a relative measure of weight according to height, and 

gives a broad indication of ideal weight   Phoenix Body Mass 

Index machine (PBMI 200)  

        7. Assessment Of Lung Functions- Peak flow meter (Cipla 

Peak Flow Master) is a simple and easy to use tool. Peak flow is 

an indication of how well the air is moving through the lungs. In 

asthmatics, the breathing tubes are narrowed, resulting in lower 

numbers.  

        8. Modified Asthma Score-As Asthma Score is a globally 

accepted standardized set of 6 questions used to assess the 

severity of disease in Bronchial Asthma patients (Eisner 

MD, Yegin A, Trzaskoma B and Xavier Basagaña, 2004). The 

questionnaire was modified to suit the study by providing a better 

insight into the progress of disease symptoms on a daily basis. 

The participants were asked to fill the score sheet carefully 

according to relief or aggravation in their symptoms on a daily 

basis. Score more than 18 is taken as an indicator of good asthma 

control. 

        10. Analytical Testing and Quality Assessment Of Pine 

Apple Juice And Sweet Lime Juice 

        Juice was extracted from mature pineapple and sweet lime 

fruits. The certificate of analysis was independently verified for 

quality and contamination were performed by HILLTAKE 

HEALTH HOMES laboratory for TVC = Total Visible Count, 

TCC = Total Coliform Count, FC = Fecal Coliform, TCS = Total 

Staphylococcal Count. All samples were stored at 4°C in opaque 

containers and analyzed for stability and degradation. 

         11. Ethical Consideration-The participants were informed 

about the potential benefits and possible side effects of the 

program and their written consent were taken before their 

enrollment in the study.   

12 Statistical Analyses 
        Data analysis was done using SPSS (Statistical Package for 

Social Sciences) and Microsoft excel software.  Statistical 

comparisons between case and control groups were done by 

analysis of variance t-stats and unpaired t-tests. All data’s are 

expressed as means ± standard error of the mean, and differences 

are considered significant at P ≤ 0.05. 

 

III. RESULTS AND DISCUSSIONS 

        The present study investigates to determine the nutritional 

efficacy of pineapple juice in the treatment of Bronchial Asthma. 

The detailed general, medical and nutrition history of the subject 

was obtained through a questionnaire cum interview method.. 

The BMI and PEFR were also measured for the study. The 

results of the study are discussed under the following headings: 

 General profile of the participants 

 Peak Expiratory Flow Rate (PEFR) 

 Mucus Consistency Score (MCS) 

 Body Mass Index (BMI) 

 

3.1 General profile of the participants 

        The patients were managed in a nature cure and yoga centre 

namely HILLTAKE health homes Pvt. Ltd They were provided 

with light food prepared with less of the oils/spices and 

prescribed juices. Target group was provided with 100ml of 

pineapple juice (diluted with 100ml water) while comparison 

group was given 100ml of sweet lime juice (diluted with 100ml 

water) twice a day for 3 months (90 days). Parameters were 

assessed on 1
st
, 10

th
, 20

th
, 30

th
, 50

th
, 70

th
 and 90

th
 day. The results 

were analyzed after the 90
th 

day. 

 

Gender Intervention 

(N=41) 

Control 

 (N=41) 

Total  

(N=82) 

Male  26 14 40 

Female  15 27 42 

 

Age group 15-25 

yrs 

25

-

35 

yr

s 

35-

45 

yrs 

45-

55 

yrs 

55-

65 

yrs 

Tota

l  

(N) 

Interventio

n 

4 30 6 1 00 41 

Control  8 19 9 4 1 41 

Mean age of the Intervention group : 30.22 (± 6.08) 

yrs 

Mean age of the Control group : 32.15 (± 9.57) yrs 
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        Table 3.1shows the Age-wise and gender wise distribution 

of the participants. Forty one participants in Intervention group 

consists of twenty six male and fifteen female while fourteen 

males and twenty seven female participants constituted forty one 

participants 

 

3.2 Smoking history 

 

 

 

 

 

 

 

        Table3.2.Shows the family history of Smoking among 

participants.Socio-economic status is related to incidence of 

asthma and respiratory symptoms in adults and education level is 

a risk factor for airway disorders independent of smoking and 

occupational airborne exposure. he relationship between tobacco 

smoke and bronchial asthma, both active and passive increases 

bronchial hyper-responsiveness. About 48.7% of subjects were 

reported smoking themselves and many of them were exposed to 

tobacco smoking during childhood inside their homes. More than 

half of the subjects were seemingly sensitized during childhood 

due to the smoking habits of their parents (42.6% -father and 

29.2%-mother), while almost a similar percentage was found 

carrying forward or has developed the smoking habits 

themselves. 

        3.3 Assessment of Peak Expiratory Flow Rate (PEFR)-

PEFR (peak expiratory flow rate) is a form of pulmonary 

function test. It measures the fastest rate of air that can be 

expired. This is a simple method of measuring airway obstruction 

and it will detect moderate or severe disease. The convenient size 

of the peak flow meter makes regular measurement of forced 

expiration possible at home.  

 

Table 3.3 shows the comparison of PEFR values. 

 

        Data shows the significant changes measured in both the 

groups during reading every period; morning and evening PEFR 

values. In every case the computed probability is smaller than 

our p-value of 0.05. Therefore, rejected the null hypothesis which 

means, there is a significant difference between two 

variables.1.13E-16 is the lowest probability value seen in 

morning Intervention group, however it is also identified that t-

stat value is also less than others. Results reveal a greater 

improvement at 1.13E-16 in the morning PEFR values and in the 

intervention group. Where the confidence level was kept at 95% 

and significance value was kept 5%. 

3.4 Assessment of Mucus Consistency Score 

        Excessive production of airway mucus is a cardinal feature 

of bronchial asthma and chronic obstructive pulmonary disease 

(COPD) and contributes to morbidity and mortality in these 

diseases. During acute attacks, the mucus secreting cells called 

goblet cells overreact to the inflammatory response by secreting 

too much mucus. This mucus clogs the bronchioles, resulting in 

wheezing and coughing. The findings collectively suggest that 

pineapple juice can dilute the stringy mucus by proteolysis and 

may be considered as a therapeutic agent for bronchial asthma 

and COPD.  

 

Sample Intervention Controls 

Pre 
1.78 (±0.41) 1.76 (±0.44) 

Post  
2.54 (±0.92) 2.22 (±0.85) 

P-value 8.176E-06 0.00265 

 

        Table 3.4shows the changes in MCS before and after the 

study period. Results reveal a better symptomatic relief in the 

pineapple juice group upon controls. 

 

3.5 Assessment of Body mass index 

        Body Mass Index (BMI) is the ratio of weight in kilogram 

to the square of height in meters. A ideal body weight contributes 

to the better efficacy of medicines, improved lung compliance as 

well as overall well being. The results revealed that obese 

patients benefit from weight loss by improved pulmonary 

mechanics and a better control of airway obstruction. 

 

Sample Intervention Controls 

Pre 
23.06 (±3.47) 25.15 (±3.90) 

post  22.15 (±2.52) 23.60 (±2.64) 

P-value 0.00277308 3.25E-07 

 

        Table 3.5 shows changes in BMI observed after 90 days. 

Here the control group showed a better improvement, which may 

be attributed to the higher initial BMI values of the control 

group.  Consistent weight loss in severely obese patients with 

asthma is associated with improvement in respiratory 

systems and lung functions. 

 

IV. CONCLUSION 

 It has been concluded that the worst affected are 

children in low-income urban families. Though the risk 

factors for asthma and they have been clearly identified, 

much remains unknown about the fundamental 

Tobacco 

smoking 

Subjects 

(N=82) 

Father 

(N=82) 

Mother 

(N=82) 

Never  42 (51.2%) 47 (57.3%) 58 (70.7%) 

Rarely 18 (21.9%) 9 (10.9%) 16 (19.5%) 

Daily  22 (26.8%) 26 (31.7%) 8 (9.7%) 

          Intervention( Morning/ 

Evening)                    Control 

Pre Post 

P-

val

ue 

t 

Stat Pre Post 

P-

val

ue 

t 

Stat 

195.1

2 

268.7

8 

1.13

E-

16 

-

13.6

8 

180.2

4 

215.8

5 

1.85

E-

11 -9.23 

(±19.5

0) 

(±35.8

6)     

(±20.5

5) 

(±32.5

6)     

279.5

1 333.9 

3.15

E-

11 

-

9.05 

259.2

7 

277.3

2 

6.81

E-

05 -4.44 

(±24.5

9) 

(±34.2

6)     

(±30.4

5) 

(±39.8

8)     
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immunologic, genetic and environmental mechanisms 

underlying the development of this condition  

 A Bromelain-mediated reduction may help to diminish 

T cell driven inflammation by inhibiting the progression 

of allergic disease. Bromelain may enhance regulatory 

cell numbers and their function leading to the resolution 

of disease. The characterization of the effects of 

Bromelain on these regulatory T cells is currently being 

investigated in many laboratories. Interestingly, the non-

pharmacological interventions like simple physical 

workouts, breathing exercises, massages, steam bath 

seems to help both the case and control group. 
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    Abstract 

MicroRNAs are RNAs of 21-22 nucleotides in length that are 

known as negative regulators of gene expression. By its 

molecular mode of action, have been described important 

biological roles in the development and physiology of plants, 

animals and fungi. In the model plant Arabidopsis thaliana, the 

miRNAs perform essential functions such as juvenile-adult 

transition, morphogenesis of leaves and response to biotic and 

abiotic factors. At genomic structure, sequencing studies 

demonstrate that miRNA genes are similar to genes encoding 

proteins. Thus, the MIR genes have promoters directing their 

expression in specific tissues. In this work, we cloned and 

characterized the promoter activity of miRNA858 in 

Arabidopsis. The transgenic lines generated show that 

miRNA858 promoter is active mainly in flower, this expression 

activity suggest that miRNA858 has functions in this tissue. This 

result is a first approximation for to know the biological role of 

miRNA858 in Arabidopsis thaliana. 

 

 

    Index Terms- microRNAs, promoter, Arabidopsis. 

 

I. INTRODUCTION 

icroRNAs are genome-encoded noncoding RNAs of 21-22 

nucleotides (nt) in length that act as repressors of target 

genes. MiRNAs act at transcriptional (TGS) and 

posttranscriptional (PTGS) level, where its partners, the 

ARGONAUTA (AGO) proteins interact with them to guide the 

gene repression. The AGO proteins together to miRNA form a 

protein-RNA complex called RNA Induced Silencing Complex 

(RISC), this complex recognizes the target gene and the 

repression could be through translational inhibition, accelerated 

exonucleolytic mRNA decay, or slicing within miRNA-mRNA 

base pairing (Voinnet 2009). These silencing mechanisms, are 

conserved across the kingdoms for to keep genome integrity and 

for most important, for to regulate many key developmental and 

physiological processes in animals and plants (Li et al., 2014).  

In Arabidopsis thaliana, the biogenesis of miRNA has been well 

studied. Like a protein genes, the MIR genes are mostly 

transcribed by RNA polymerase II and their transcript is highly 

heterogeneous in length, between 70-120 nt; this primary stem-

loop miRNA (pri-miRNA) is processed in the nucleus by a 

DICER-LIKE 1 (DCL1) enzyme and generates a miRNA duplex 

of 21-22 nt. In the cytoplasm, miRNAs are loaded onto 

cytoplasmic AGO proteins (Rogersa and Chen, 2013). 

Arabidopsis have 10 AGO proteins of which AGO1 is the major 

player for the miRNA pathway (Ha and Kim, 2014). However 

has been demonstrated that AGO proteins act at specific 

developmental stages; for example, AGO9 and its miRNAs have 

important functions in flower development and in female 

gametophyte identity (Olmedo-Monfil et al., 2010). 

Despite having a broad characterization of miRNA at genome 

level, little is known about their biological function. So, one of 

the major challenges in field of the plant molecular biology is 

understand their biological function in specific tissues, 

developmental stages and ambient contexts. In order to 

understand the function of MiRNAs, them can be overexpressed 

or driven by a specific reporter gene. Thus, transcriptional 

fusions are the first step to discover where and when the miRNA 

is expressed; therefore, one way to discover their function is with 

the activity of their promoter. Because MIR genes are transcribed 

by RNA Pol II and according to Zhou et al., 2007, 500-bp 

upstream regions have enough motifs to determinate the possible 

promoter region, like the TATA-box. 

In order to know, where are expressed the miRNAs in 

Arabidopsis, in this work we select a miRNA858 which interact 

with AGO9 protein. We performed a transcriptional fusion by 

cloning promoter of miRNA858 and using uidA gen (GUS) like 

reporter. We generate transgenic lines showing promoter activity 

mainly in the flower, suggesting that miR858 could have a 

function in this tissue.  

 

II. MATERIALS AND METHODS 

Plant material and grow conditions 

Arabidopsis thaliana ecotype Columbia (Col-0) was used in this 

work. Seeds were surface sterilized with 100% etanol, and 

germinated in a growth chamber at 22ºC under a 16 h light/8 h 

dark photoperiod, in Murashige and Skoog (MS) medium. 

Seedlings were transferred to soil, and grown in the greenhouse 

under long day 16 h ligth/8 h dark controlled conditions. 

 

Constructs  

Transcriptional fusion was generated by amplifying different 

segments of the regions corresponding to MIR gene, promoter 

region was selected according Zhou et al., 2007. Annotation of 

MIR gene was performed using genomic information from 

TAIR10. This promoter was cloned into plasmid vector 

pBluescript KS (-) and digested with HindIII and XbaI, DNA 

fragment was subcloned into binary pBI101.3 to obtain the GUS 

fusions (Figure 1A and 1B). The resulting construct is referred to 

M 
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as pmiR858::GUS, oligonucleotides used for amplification of the 

promoter are: 5’ GGTTCAAATTAGTCAGTGCACAGTTTC 

and 3’ GCTCACTTTGTCAAGCCTAGCATCG. 

 

Plant transformation 

Confirmed correct construct was transformed into wild-type 

plants by the floral dip method (Zhang et al 2006). 

Agrobacterium tumefaciens strain C58C1 was used to 

transformed Arabidopsis, all the positive colonies were 

confirmed by PCR. 

 

Histochemical Analysis 

Histochemical localization of GUS activity was performed by 

incubating inflorescences in GUS staining solution (10 mM 

EDTA, 0.1% Triton X-100, 5 mM potassium ferrocyanide, 5 mM 

potassium ferricyanide, and 1 mg mL21 5-bromo-4-chloro-3-

indolyl-b-D-glucuronic acid in 50 mM sodium phosphate buffer, 

pH 7.4) for 48 h at 37°C. 

 

III. RESULTS AND DISSCUSION 

MicroRNAs expression was determined across the activity of his 

promoter; transcription fusion was performed to known where 

was the promoter expression. According with the Figure 1C, the 

colonies with the vector pBluescript::promoter was digested with 

HindIII and XbaI and the promoter were identified on 1% 

agarose gel. The second construction, pBI101.3 + promoter 

(figure 1B) was digested with the same enzymes to obtain the 

final vector pmiR858::GUS (Figure 1C). In all cases the result 

was confirmed with PCR and sequencing corresponding the 

correct region. 
 

 

 
 

 
Figure 1. Transcriptional fusions. (A), (B) Schematic diagrams of the 

constructions to the transcriptional fusions pmiR858::GUS.  (C) Double digestion 
on a 1% agarose gel. Lane 1 corresponds 1kb ladder, lane 2,3 and 4 promoter 

(1000 pb) + pBluescript KS (-). (D) Lane 1 corresponds 1kb ladder, lane 2-7 

clonal transcriptional fusions, promoter region + pBI101.3 (pmiR858::GUS).  

 

Selection of transgenic lines with fusion pmiR858::GUS  

Once confirmed the transcriptional fusion pmiR858::GUS, we 

transformed Arabidopsis thaliana ecotype Columbia (Col-0) by 

floral dip method. Then, we plated seeds from plants previously 

transformed with Agrobacterium in medium with kanamycin; the 

resistant seedlings were selected for further experiments. In 

Figure 2, is observed that in resistant seedlings, the grow is 

normal and the true leaves emerge two weeks after germination 

while non resistant seedlings, have a yellow color and do not 

have true leaves. 

 

 
 
Figure 2. Selection of resistant seedlings in F1 plants. Seedlings of 
pmiR858::GUS were plated in selective media after two weeks of germination. 

Resistant seedlings presents true leaves and growth normal in selective media 
(dark arrows) 

Promoter activity of miRNA858 

Like described in materials and methods, the transgenic lines 

were grown in controlled greenhouse conditions and the 

promoter activity was tested by GUS stain. Figure 3 shows GUS 

staining in both vegetative and reproductive tissues. In 3A, like 

negative control of stain, shown GUS staining in a flower of wild 

type plant treated with a staining solution. In 3B we see little 

GUS activity in the fruit of Arabidopsis (silique), activity is 

observed in the region called "receptacle". In leaves, promoter 

activity is reduced at the beginning of the pedicel. Unlike this 

low activity, before fecundation, the flowers had shown high 

GUS staining in the filaments (Figure 3D) and receptacle but not 

in anther or carpel (gynaeceum). However, after fertilization 

(about 4 days), miRNA858 promoter has strong activity in the 

anther and in the filament of the flower (Figure 3E). This 

indicates that before fertilization, the promoter activity of 

miRNA858 is in flower but not in male (pollen) or female 

reproductive tissue (gametophyte). Nevertheless, once 

fertilization occurred, the organ that contains the mature pollen 

has activity, suggesting that the miRNA858 has a biological role 

in vegetative level before fertilization and other role in male 

reproductive level after fertilization. This result correlates with 

the function demonstrated for other miRNAs studied in 

Arabidopsis thaliana (Zhou and Wang, 2013).  

IV. CONCLUSION 

In order to know the function of a miRNA, the first step is 

understand where is expressed. In this work has been tested the 

promoter activity of miRNA858, we demonstrate that the 

miRNA858 has activity in flower, which suggest that the 
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potential role of this miRNA in Arabidopsis can be associated 

with the development of the floral structure.  The use of 

Arabidopsis thaliana like model plant, allow demonstrate that 

through transcriptional fusions is possible to analyze where a 

miRNA is expressed. 

 

Figure 2. Promoter activity of miRNA858. (A) Wild type plant staining with GUS 

solution. (B) The siliques shows GUS activity in the receptacle. (C) The leaf 

shows GUS activity in the pedicel. (D) Before fertilization, the flower shows 
GUS activity only in the filament and receptacle. (E) After fertilization the flower 

shows GUS activity in the anther, the filament and receptacle. All photos were 

taken with stereoscopic microscope Leica EZ4 HD at 4x (A, D, E) and 8x (B, C). 
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Abstract-Using the Calderon-Rossell model modified, this paper examines the macroeconomic factors that affect the stock market 

development in Cameroon. We find that: stock market liquidity and financial openness represented by foreign direct investment and 

private capital flows are important determinants of stock exchange development in Cameroon. Contrary to the results found in many 

other African States, Economic Growth and the Banking sector development still do not have a positive and significant impact in the 

Stock Market development of Cameroon.  

 

 Index Terms- Douala Stock Exchange, Market Capitalization, Stock Market Liquidity, Financial Openness, Calderon-Rossell Model. 

 

 

I.  INTRODUCTION 

 

any researchers have tried to find out the macroeconomic determinants of Stock Market development in developed and 

emerging countries. Calderon and Rossell proposed a model that includes macroeconomic and institutional variables that might 

influence the Stock Market Capitalization; as we know macroeconomic factors are important in stock market development. Garcia and 

Liu (1999) showed that macroeconomic factors such as real income, savings rate, financial intermediary development, and stock 

market liquidity are important determinants of stock market development. Pagano (1993) shows that regulatory and institutional 

factors may influence the efficient functioning of stock markets. For example, mandatory disclosure of reliable information about 

firms may enhance investor participation, and regulations that instill investor’s confidence in brokers should encourage investment 

and trading in the stock market. La Porta et al (1996) also find that institutional variables such as rule of law, anti-director rights, and 

one share one vote are important predictors of stock market development. So the question we might ask ourselves is: are these theories 

verified in the Cameroonian Stock Market? This is why we undertake this research paper, focusing our study only on the 

macroeconomic variables that influence the Cameroonian Stock Market development. At the end of the day our very objective will be 

to find the macroeconomic determinants of the Cameroonian Stock Market Development, in other words we will be answering the 

question: What are the macroeconomic variables that influence the development of national stock market of Cameroon.  

 

II. LITERATURE REVIEW 

 

Stock Market and Economic growth 

 Levine (1991) showed a positive relation between financial stock market and economic growth by issuing new financial resources to 

the firms. The financial stock market facilitates higher investments and the allocation of capital, and indirectly the economic growth. 

Sometimes investors avoid investing directly to the companies because they cannot easily withdraw their money whenever they want. 

But through the financial stock market, they can buy and sell stocks quickly with more independence. An efficient stock market 

contributes to attract more investment by financing productive projects that lead to economic growth, mobilize domestic savings, 

allocate capital proficiency, reduce risk by diversifying, and facilitate exchange of goods and services (Mishkin 2001; and Caporale et 

al, 2004). Further, Levine and Zervos (1998) found strong statistically significant relationship between stock market development and 

economic growth. The result of Filer et al. (1999)’ studies show that there is positive causal correlation between stock market 

development and economic activity. Many other researchers argue that there is a positive correlation between financial development 

and economic growth (Goldsmith, 1969; Shaw, 1973; McKinnon, 1973 and King & Levine, 1993). They found that financial 

development is an important determinant of future economic growth of a country. Atje and Jovanovic (1989) found also a significant 

impact of the level of stock market development and bank development. Joseph Schumpeter (1912)’s book was the most important 

and thorough one of the earlier contribution on financial development and economic development. For him, financial development 

causes economic development – that financial markets promote economic growth by funding entrepreneurs and in particular by 

channeling capital to the entrepreneurs with high return projects. 

 

Determinants of Stock Market Development in Africa 

The previous section has provided enough evidence to make a convincing case that stock market development at least creates the 

enabling environment for a successful economic growth. The important question, therefore, is what determines stock market 

development? The literature suggests that sound macroeconomic environment, well developed banking sector transparent and 

M 



International Journal of Scientific and Research Publications                    274 

ISSN 2250-3153  

www.ijsrp.org 

accountable institutions, and shareholder protection are necessary preconditions for the efficient functioning of stock markets in 

Africa. 

Macroeconomic Stability 

A stable macroeconomic environment is crucial for the development of the stock market. Macroeconomic volatility worsens the 

problem of informational asymmetries and becomes a source of vulnerability to the financial system. Low and predictable rates of 

inflation are more likely to contribute to stock market development and economic growth. Both domestic and foreign investors will be 

unwilling to invest in the stock market where there are expectations of high inflation. Garcia and Liu (1999) finds that sound 

macroeconomic environments and sufficiently high income levels—GDP per capita, domestic savings, and domestic investments—are 

important determinants of stock market development in emerging markets. 

 

Banking Sector Development 

The development of the banking sector is important for stock market development in Africa. At the early stages of its establishment 

the stock market is a complement rather than substitute for the banking sector. Developing the financial intermediary sector can 

promote stock market development. Many East Asian countries are successful examples. Support services from the banking system 

contribute significantly to the development of the stock market. Consequently, liquid inter-bank markets, largely supported by an 

efficient banking system, are important for the development of the stock market. Conversely a weak-banking system can constrain the 

development of the stock market. On the empirical front, Demirguc-Kunt and Levine (1996) found that most stock market indicators 

are highly correlated with banking sector development. Countries with well-developed stock markets tend to have well developed 

financial intermediaries. Yartey (2007) finds that a percentage point increase banking sector development increases stock market 

development in Africa by 0.59 percentage point controlling for macroeconomic stability, economic development and the quality of 

legal and political institutions. 

 

Institutional Quality 

Institutional quality is important for stock market development because efficient and accountable institutions tend broaden appeal and 

confidence in equity investment. Equity investment thus becomes gradually more attractive as political risk is resolved over time. 

Therefore, the development of good quality institutions can affect the attractiveness of equity investment and lead to stock market 

development. Yartey (2007) finds good quality institutions such as law and order, democratic accountability, bureaucratic quality as 

important determinants of stock market development in Africa because they reduce political risk and enhance the viability of external 

finance. Bekaert (1995) provides evidence that higher levels of political risk are related to higher degrees of market segmentation and 

consequently low level of stock market development. Erb et al (1996) show that expected returns are related to the magnitude of 

political risk. They find that in both developing and developed countries, the lower the level of political risk, the lower is required 

returns. The evidence in the literature suggests that political risk is a priced factor for which investors are rewarded and that it strongly 

affects the local cost of equity, which may have important implications for stock market development. 

 

Shareholder Protection 

Another key determinant of stock market development is the level of shareholder protection in publicly traded companies, as 

stipulated in securities or company laws (Shleifer and Vishny, 1997). Stock market development is more likely in countries with 

strong shareholder protection because investors do not fear expropriation as much. In addition, ownership in such markets can be 

relatively dispersed, which provides liquidity to the market. La Porta et al (1999) provide evidence for the importance of minority 

rights protection by using indicators of the quality of shareholder protection as written in laws. They demonstrate that the quality of 

shareholder protection is correlated with the capitalization and liquidity of stock markets in 49 countries around the world. Laporta et 

al (1997) find that countries with lower quality of legal rules and law enforcement have smaller and narrower capital markets and that 

the listed firms on their stock markets are characterized by more concentrated ownership. Demirguc-Kunt and Maksimovic (1998) 

show that firms in countries with high ratings for the effectiveness of their legal systems are able to grow faster by relying more on 

external finance. 

 

III. METHODOLOGY 

 

Calderon-Rossell Model Modified 

In the Calderon-Rossell model, economic growth and stock market liquidity are considered as the main determinants of stock market 

development represented by the Stock Market Capitalization. Market capitalization is defined as follows: 

Y = PV (1) 

Where: 

Y is market capitalization in local currency; 

P is the number of listed companies in the stock market; and 

V is the local currency average price of listed companies. 

The model can be presented formally as follows: 

Y = PV = Y (G, T) (2) 

V = V (G, P), P = P(T, V) (3) 
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The exogenous variable G represents per capita GNP in local currency and variable T represents the turnover ratio. The endogenous 

variables are V, P. The structural equations are then expressed in the following reduced behavioral model: 

 

 
Equation 8 shows the impact of economic growth, G, and stock market liquidity, T on stock market development, Y. The model shows 

that stock market development is the result of the combined effect of economic growth and liquidity on both stock prices and the 

number of listings. 

 

To examine the validity of this model, Calderon-Rossell used data from 42 countries from the main active stock markets in the world 

with annual observations from 1980–87. The analysis shows that stock market liquidity and economic growth are important 

determinants of stock market growth. 

 

As we know macroeconomic factors are important in stock market development. Garcia and Liu (1999) showed that macroeconomic 

factors such as real income, savings rate, financial intermediary development, and stock market liquidity are important determinants of 

stock market development. Pagano (1993) shows that regulatory and institutional factors may influence the efficient functioning of 

stock markets. For example, mandatory disclosure of reliable information about firms may enhance investor participation, and 

regulations that instill investor’s confidence in brokers should encourage investment and trading in the stock market. La Por ta et al 

(1996) also find that institutional variables such as rule of law, anti-director rights, and one share one vote are important predictors of 

stock market development.  

 

The Calderon-Rossell model was modified to incorporate other financial and economic variables that might affect stock market 

development. In particular, the modified model examines the role of banking sector development, and private capital flows in 

explaining stock market development in Emerging Countries. The modified model consisted of estimating the following regression: 

 

Yit = αi +δYit-1 +βMit +εit 
 

Where: 

 

Y is stock market capitalization relative to GDP. 

αi is the unobserved country specific fixed effect. 

εit is the usual white noise. 

Mit is a matrix of macroeconomic variables made up of GDP per capita, credit to the private sector as a percentage of GDP and its 

square, gross domestic investment as a percentage of GDP, stock market value traded as a percentage of GDP, private capital flows as 

a percentage of GDP, foreign direct investment as a percentage of GDP, macroeconomic stability (measured by current inflation and 

the real interest rate), and gross domestic savings.  

 

 

Dependent Variable: Stock Market Development 

The dependent variable of interest is stock market development. We measure stock market development using market capitalization as 

a proportion of GDP. This measure equals the value of listed shares divided by GDP. The assumption behind this measure is that 

overall market size is positively correlated with the ability to mobilize capital and diversify risk on an economy-wide basis. 

 

Independent variables:  

-  Income Level 

Real income has been found to be highly correlated with the size of the stock market. We use the log GDP per capita in US dollars to 

measure the income level.  
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-  Banking Sector Development 

To determine whether stock market development is significantly correlated with banking sector development, we include a measure of 

banking sector development in the regression. Most studies use M2 relative to GDP as a measure of financial depth. However, 

according to King and Levine (1993), this measure does not tell us whether the liabilities are those of the central bank, commercial 

banks or other depository institutions. As a result, this research uses the value of domestic credit provided by the banking system to 

the private sector relative to GDP as a measure of banking sector development.  

 

-  Savings and Investment 

Stock markets, like financial intermediaries, intermediate savings to investment projects. Usually the larger the savings, the higher the 

amount of capital flows through the stock market. However, savings and investment may not be highly correlated with income in our 

sample. Thus, we expect savings and investment to be important determinants of stock market development. We use gross domestic 

savings as percentage of GDP and gross domestic investment as a percentage of GDP. 

 

-  Stock Market Liquidity 

Liquidity is the ease and speed at which economic agents can buy and sell securities. We measure stock market liquidity using value 

traded as a percentage of GDP. This ratio measures the value of equity transactions relative to the size of the economy. This measure 

does not directly measure how easily investors can buy and sell shares at posted prices. However, it does measure the degree of 

trading relative to the size of the economy. It, therefore, reflects stock market liquidity on an economy wide (Levine and Zervos, 

1998). 

 

-  Macroeconomic Stability 

Macroeconomic stability may be an important factor for the development of the stock market. We expect that the higher the 

macroeconomic stability the more incentive firms and investors have to participate in the stock market. Furthermore, corporate 

profitability can be affected by changes in monetary, fiscal, and exchange rate policies. Therefore, we expect the stock market in 

countries with stable macroeconomic environment to be more developed. To determine the impact of macroeconomic stability on 

market capitalization, we use two measures of macroeconomic stability: real interest rate and current inflation mainly because of their 

importance in previous studies (for instance, Garcia and Liu, 1999). Regarding inflation, the conventional wisdom about the role of 

stocks is that they provide a hedge against inflation or that the nominal equity returns should be positively related to inflation (the 

Fisherian hypothesis). McCarthy et al (1990), however, suggest a negative relationship between stock returns and inflation. 

 

-  Private Capital Flows 

In the last few decades, foreign investors have emerged as major participants in emerging stock markets. Errunza (1982) argued that 

the long term impact of foreign capital inflows on the development of the stock market is broader than the benefits from initial flows 

and increased investor participation. Foreign investment is associated with institutional and regulatory reform, adequate disclosure and 

listing requirements and fair trading practices. The increase in informational and operational efficiency is expected to inspire greater 

confidence in domestic markets. This increases the investor’s base and participation and leads to more capital flows. Capital flows is 

measured in this paper using foreign direct investment as a percentage of GDP and net private capital flows as a percentage of GDP. 

 

Estimation Method 

Arellano and Bond (1991) propose using a dynamic panel data estimator based on Generalized Method of Moments (GMM) 

methodology that optimally exploits the linear moment restrictions implied by the dynamic panel growth model. The dynamic GMM 

estimator is an instrumental variable estimator that uses lagged values of all endogenous regressors as well as lagged and current 

values of all strictly exogenous regressors as instruments. Equations can be estimated using the levels or the first differences of the 

variables. For the difference estimator, the variables are measured as first differences and the lagged value of the levels of the 

variables are used as appropriate instruments. However, before proceeding with the Generalized Method of Moments the following 

identifying assumption is necessary. We assume that there is no second order serial correlation in the first differences of the error 

term. The consistency of the Generalized Method of Moments (GMM) estimator requires that this condition be satisfied. Given the 

construction of the instruments as lagged variables the presence of second order serial correlation will render such instruments invalid.  

 

The GMM method and the classical 2SLS method are considered for the estimation of mixed regressive, spatial autoregressive 

models. These methods have computational advantage over the conventional quasi maximum likelihood method. The proposed GMM 

estimators are shown to be consistent and asymptotically normal. Within certain classes of GMM estimators, best ones are derived. 

The proposed GMM estimators improve upon the 2SLS estimators and are applicable even if all regressors are irrelevant. 

So for this research paper we will use the 2-Stages Least Squares and employ the t-Statistics and F-Statistics in order to see the 

influence of our macroeconomic variables over the Stock Market Capitalization.  

 
Since the Cameroon Stock Exchange has started to operate in 2006, we are using the data for the period going from 2006 up to 2011. 

We will use for our analysis the 9 macroeconomic variables mentioned in the Calderon-Rossell Model.  
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IV. ESTIMATED MODEL AND FINDINGS 

 

Estimated Model Results 

MKTt-1:  Stock Market Capitalization Lagged 

DCP:  Domestic Credit to the Private Sector  

VAR: Stock Market Value Added Ratio 

GDP/Capita: Gross Domestic Product per Capita 

GDI: Gross Domestic Investment 

GDS: Gross Domestic Saving 

CI: Current Inflation Rate 

RI: Real Interest Rate 

FDI: Foreign Direct Investment 

Kpt Flows: Net Capital Flows 

 

Table1 Cameroon Macroeconomic Determinants of Stock Market Development 

2- Stages Least Squares Estimation Method - Dependent Variable: Stock Market Capitalization/GDP 

 

 

Variables MKTt-1 DCP VAR GDP 

Capita 

GDI GDS CI RI FDI Kpt 

Flows 

MODEL 1 
-.505861 

-1.557 

.001819 

1.617 

.776361 

3.112 

-.066203 

-.795 
      

MODEL 2 
-.002793 

-.008 
 

.942230 

-1.000 

-.156389 
1.375 

.003297 

3.505 
     

MODEL 3 
2.092231 

3.276 
 

-5.390131 
4.067 

.405184 
-3.686 

 
-.00756 
-3.153 

    

MODEL 4 
-.346137 

-.602 
 

1.072915 

.728 

.074447 

.415 
   

.00014

5 
1.791 

  

MODEL 5 
-.194150 

-.362 
 

.896253 

.544 

.046443 

.090 
  

5.46667043E-

5 
. 1.985 

   

MODEL 6 
-.064488 

-.148 
 

.429751 
.936 

.065637 
.804 

    
.001085 

.634 
 

MODEL 7 
.198526 

.371 
 

.061224 

1.003 

.001059 

1.024 
     

.416776 

.739 

 
Model 1 

 
Model 2 Model 3 Model 4 Model 5 Model 6 Model 7    

Constant 
.202607 

.756 

.463322 

.962 

-1.222412 

-4.098 

-.249375 

-.728 

-.154889 

-.545 

-.218721 

-.936 

-.203999 

-1.004 
   

F-Statistic 13.58173 10.81043 55.55383 4.23586 3.60780 6.05060 17.40098    

Source: Author with Data from the World Bank and African Development Bank 
 

In Model 1, we have our baseline regression model, which includes variables such as GDP per capita, bank credit, stock market 

liquidity, the results show that the lagged variable, the GDP per Capita have a negative effect on the Stock Market development, but 

that negative effect is not significant. The Value Traded Ratio that measures the Stock Market liquidity has a significant and positive 

effect on the Stock Market Capitalization in Cameroon with 20% level of significance. So through this model we see that the banking 

sector in Cameroon is not enough affecting the Stock Market Development and so doing does not promote Stock Market Development 

of the Country.  When value traded as a percentage of GDP increases by 1 percentage point, stock market capitalization increases by 

0.776 percentage points. 

 

To examine the effect of the Investment on stock market development we use Gross Domestic Investment in Model 2. The results 

show that lagged capitalization ratio, GDP per capita, bank credit, are all not significant and negative.  Investment is  not significant 

even though it has the expected positive sign, in Model 2 the Value Added Ratio is still significant and positively affecting the Stock 

Market Development. Percentage point increase in gross domestic investment as a percentage of GDP increases stock market 

development by .003297 percentage points. 
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In Model 3, we look at the effect of gross domestic savings on stock market development. We use gross domestic savings as a 

percentage of GDP instead of gross domestic investment. The results show that the Lagged capitalization ratios, the GDP per capita, 

are all positive and statistically significant. Savings is negative and statistically significant. 

 

To examine the effect of real interest rate on stock market development we use real interest rate instead of inflation in Model 4. The 

results show that GDP per capita, stock market value traded are positive but not significant. Real interest rate has the unexpected 

positive sign even though it is not statistically significant. 

 

Model 5 helps us to look at the effect of Current Inflation on the Stock Exchange Development. Here we found out that except the 

lagged capitalization ratio that has  insignificant and negative value, the Inflation rate, the Value Added Ration and the GDP per capita 

are all positively but not significant enough to affect the Market Capitalization. 

 

In Model 6, we investigate the effects of Foreign Direct Investment on the Cameroonian Stock Market Development. The result 

shows that except the Lagged Capitalization Ratio, the GDP per Capita, Value Added Ratio and the Foreign Direct Investment have 

all a positive impact on the stock market capitalization in Cameroon, but that impact is still not significant. 

 

Finally with Model 7, the effect of private capital flows on stock market development is investigated. Private capital flows as 

percentage of GDP replaces FDI in the equation. The result shows that private capital flows is positive and significant. In particular, a 

percentage point increase in capital inflows induces a 0.25 percentage points increase in stock market development. Again, lagged 

capitalization ratio, GDP per capita, private credit and stock market liquidity are all positive and statistically significant. 

 

CONCLUSION 

 

In this research paper we have being looking at the macroeconomic determinants of the Stock Market development in Cameroon. In 

our literature review we have presented first of all the relationship between Stock Market development and Economic Growth as 

viewed by many researchers; we have then showed the determinants of Stock Market development in Africa. Later, after presenting 

briefly the Calderon Rossell modified model, we have estimated a model using the data collected from 2006 to 2011. The results show 

that mainly, Stock Market liquidity (Stock Market Value Traded Ratio) and Financial Openness (Foreign Direct Investment and 

Private Capital Flows) have a positive and significant influence on the Stock Market development in Cameroon.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



International Journal of Scientific and Research Publications                    279 

ISSN 2250-3153  

www.ijsrp.org 

APPENDIX 

MODEL 1-DSX 

 

Dependent variable.. MKTT 

 

Multiple R           .99092 

R Square             .98193 

Adjusted R Square    .90963 

Standard Error       .00116 

 

            Analysis of Variance: 

 

              DF   Sum of Squares      Mean Square 

Regression     4        .00007326        .00001831 

Residuals      1        .00000135        .00000135 

 

F =      13.58173       Signif F =  .2004 

------------------ Variables in the Equation ------------------ 

Variable              B        SE B       Beta         T  Sig T 

 

MKTT-1            -.505861     .324971   -.498363    -1.557  .3635 

LOG_GDPC       -.066203     .083286   -.360191     -.795  .5724 

DCP             .001819     .001125    .998188     1.617  .3526 

VAR             .776361     .249471    .801140     3.112  .1979 

(Constant)      .202607     .268104                 .756  .5880 

Actual Computer Output to estimate model 1  

 

 

MODEL 2-DSX 

 

Dependent variable.. MKTT 

 

Multiple R           .98863 

R Square             .97740 

Adjusted R Square    .88698 

Standard Error       .00130 

 

            Analysis of Variance: 

 

              DF   Sum of Squares      Mean Square 

 

Regression     4        .00007292        .00001823 

Residuals      1        .00000169        .00000169 

 

F =      10.81043       Signif F =  .2238 

 

------------------ Variables in the Equation ------------------ 

 

Variable              B        SE B       Beta         T  Sig T 

 

MKTT-1             -.002793     .335806   -.002751     -.008  .9947 

LOG_GDPC       -.156389     .156410   -.850861    -1.000  .5000 

GDI             .003297     .002398    .939201     1.375  .4003 

VAR             .942230     .268805    .972304     3.505  .1769 

(Constant)      .463322     .481456                 .962  .5122 

 

Actual Computer Output to estimate model 2  
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MODEL 3-DSX 

 

Dependent variable.. MKTT 

 

Multiple R           .99776 

R Square             .99552 

Adjusted R Square    .97760 

Standard Error       .00058 

 

            Analysis of Variance: 

              DF   Sum of Squares      Mean Square 

 

Regression     4        .00007427        .00001857 

Residuals      1        .00000033        .00000033 

 

F =      55.55383       Signif F =  .1002 

 

------------------ Variables in the Equation ------------------ 

Variable              B        SE B       Beta         T  Sig T 

 

MKTT-1            2.092231     .638722   2.061216     3.276  .1886 

LOG_GDPC        .405184     .099620   2.204477     4.067  .1535 

GDS            -.007560     .002051  -3.833506    -3.686  .1687 

VAR           -5.390131    1.709501  -5.562168    -3.153  .1955 

(Constant)    -1.222412     .298280               -4.098  .1524 

Actual Computer Output to estimate model 3 

 

MODEL 4-DSX 

 

Dependent variable.. MKTT 

 

 

Multiple R           .97174 

R Square             .94427 

Adjusted R Square    .72135 

Standard Error       .00204 

 

            Analysis of Variance: 

 

              DF   Sum of Squares      Mean Square 

 

Regression     4        .00007045        .00001761 

Residuals      1        .00000416        .00000416 

 

F =       4.23586       Signif F =  .3475 

 

------------------ Variables in the Equation ------------------ 

 

Variable              B        SE B       Beta         T  Sig T 

 

MKTT-1              -.346137     .574651   -.341006     -.602  .6549 

LOG_GDPC        .074447     .102218    .405041      .728  .5993 

RI              .000145     .000349    .229859      .415  .7495 

VAR            1.072915     .598920   1.107159     1.791  .3241 

(Constant)     -.249375     .342584                -.728  .5994 

 

 

Actual Computer Output to estimate model 4 
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MODEL 5-DSX 

 

Dependent variable. MKTT 

 

Multiple R           .96706 

R Square             .93520 

Adjusted R Square    .67598 

Standard Error       .00220 

 

            Analysis of Variance: 

 

              DF   Sum of Squares      Mean Square 

 

Regression     4        .00006977        .00001744 

Residuals      1        .00000483        .00000483 

 

F =       3.60780       Signif F =  .3736 

 

------------------ Variables in the Equation ------------------ 

 

Variable              B        SE B       Beta         T  Sig T 

 

MKTT-1                 -.194150     .536659   -.191272     -.362  .7790 

LOG_GDPC        .046443     .085384    .252680      .544  .6829 

CI       5.46667043E-05     .000605    .026235      .090  .9426 

VAR             .896253     .451609    .924859     1.985  .2971 

(Constant)     -.154889     .284031                -.545  .6822 

Actual Computer Output to estimate model 5 

 

 

MODEL 6-DSX 

 

Dependent variable. MKTT 

 

Multiple R           .97996 

R Square             .96032 

Adjusted R Square    .80161 

Standard Error       .00172 

 

            Analysis of Variance: 

 

              DF   Sum of Squares      Mean Square 

Regression     4        .00007164        .00001791 

Residuals      1        .00000296        .00000296 

 

F =       6.05060       Signif F =  .2948 

 

------------------ Variables in the Equation ------------------ 

 

Variable              B        SE B       Beta         T  Sig T 

 

MKTT-1            -.064488     .436825   -.063532     -.148  .9067 

LOG_GDPC        .065637     .070150    .357109      .936  .5211 

FDI             .001085     .001350    .351854      .804  .5689 

VAR             .429751     .678054    .443468      .634  .6404 

(Constant)     -.218721     .233617                -.936  .5210 

 

Actual Computer Output to estimate model 6  
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MODEL 7-DSX 

 

Actual Computer Output to estimate model 7  
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Dependent variable.. MKTT 

 

 

Multiple R           .98393 

R Square             .96811 

Adjusted R Square    .84056 

Standard Error       .00154 

 

            Analysis of Variance: 

 

              DF   Sum of Squares      Mean Square 

 

Regression     4        .00007223        .00001806 

Residuals      1        .00000238        .00000238 

 

F =       7.59014       Signif F =  .2650 

 

------------------ Variables in the Equation ------------------ 

 

Variable              B        SE B       Beta         T  Sig T 
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Abstract- This study was conducted to correlate the portal vein 

diameter measured by ultrasound to development of oesophageal 

varices in patients with cirrhosis of liver with portal 

hypertension. 

       92 patients with cirrhosis admitted in OGH were selected for 

the study USG was conducted in all patients to note portal vein 

size and splenic size. Upper GI endoscopy was done to detect 

presence of varices with different grades.  

       In this study 65 patients had varices. Out of 65 patients 30 

had large varices (Grade III & IV) of 65 patients, 53 patients 

with varices have portal vein diameter > 13 mm patients, with 

small varices and those without varices portal vein diameter is < 

12 mm. The difference was statistically significant (p value < 

0.001). Average spleen size (p value < 0.001). Platelet count (p 

value < 0.001) were also significant in those with varices. There 

was a positive correlation between grading of Oesophageal 

varices and portal vein size.  

       The study concludes that width of portal veins on USG 

examination is indirect indicator of portal pressure which is 

responsible for development of varices. USG examination is 

simple, inexpensive accurate noninvasive technique which 

enables to carry UGI endoscopy in selected group of patients 

avoiding unnecessary intervention and at the same time not 

missing the patient at risk of bleeding.  

 

Index Terms- Cirrhosis of liver; Portal vein 

diameter,splenomegaly, oesophageal varices. 

 

I. INTRODUCTION 

irrhosis of liver is a diffuse process of fibrosis that converts 

the liver architecture into structurally abnormal nodules. 

        Commonest causes of cirrhosis worldwide are alcohol abuse 

and viral hepatitis (B&C) in urban centres in India alcohol abuse 

accounts for more than 50% of cases.  

        Hepatitis B accounts for 30-70% of cases. An average daily 

intake of 80 grams of alcohol for 10 – 20 years is required for 

development of cirrhosis in western countries. It appears that 

Indians develop cirrhosis with smaller quantities of alcohol over 

shorter duration. Possible reason include smaller built, poor 

nutrition and intake of illicit country liquor
1
.  

        Complications of cirrhosis include portal hypertension, 

spontaneous bacterial peritonitis, hepato renal syndrome, hepatic 

encephalopathy and hematological abnormalities.  

        Portal vein is formed by confluence of superior mesenteric 

vein and splenic vein. Portal hypertension is defined as elevation 

of hepatic venous pressure gradient more than 5 mmHg. Portal 

hypertension is caused by. 1) Increased intra hepatic resistance to 

passage of blood flow through the liver due to cirrhosis and 2) 

increased splanchnic blood flow secondary to vasodilation with 

in splanchnic vascular bed.  

        Congestive splenomegaly is common in patients with portal 

hypertension. Hypersplenism with thrombocytopenia is a 

common feature of patients with cirrhosis and is usually the first 

indication of portal hypertension
2
.  

        Portal hypertension leads to dilatation of portal vein, 

splenomegaly, and formation of portal systemic collaterals at 

different sites. The portal system and the systemic venous 

circulation are connected at several locations. Gastro-

oesophageal collaterals develop from connections between short 

gastric and coronary veins and the oesophageal, Azygos, and 

intercostal veins; the result is the formation of oesophageal and 

gastric varices. Collaterals develop in areas where anatomic 

connections exist between the portal venous and systemic 

circulation. These are vascular channels that are functionally 

closed in normal conditions but become dilated in portal 

hypertension as a consequence of increased intravascular 

pressure and blood flow. These gastro-oesophageal vertices are 

responsible for the main complications of portal hypertension 

and massive upper GI bleeding
3
.  

        It is a well-known fact that portal vein diameter is usually 

increased in cirrhosis of liver with portal hypertension, and 

spleen is also enlarged in size. A few previously reported studies 

showed that there was a definite correlation between portal vein 

diameter and presence of gastro-oesophageal varices. Sarwar et 

al reported that patients with portal vein diameter more than 11 

mm are more likely to have oesophageal varices
4
. Another study 

by Dib et al showed that oesophageal varices developed when 

portal vein diameter exceeds 13 mm
5
. 

        Oesophago – gastro – duodenoscopy is required to detect 

the gastro-oesophageal varices. But the procedure is invasive, 

painful to the patient, and is not available in all centres. Whereas 

portal vein diameter and splenic size can be measured by an 

easily available, painless, and non-invasive method like 

C 
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ultrasonography (USG). This study was done to find out the 

correlation between the portal vein diameter and splenic size 

with the development of gastro - oesophageal varices.  

        Patients with moderate to severe liver dysfunction 

irrespective of size of varices should receive prophylaxis with 

long term H2 blockers propronolol or nadalol (non -selective 

beta blockers) which reduce the portal pressure by splenic vaso 

constriction
6,7

 

 

II. MATERIAL AND METHODS 

        Patients attending for OP and IP in the Department of 

Medicine, Osmania Medical College / Osmania General 

Hospital, Hyderabad were selected for the study.  

        Either previously diagnosed or newly diagnosed cases 

with cirrhosis of liver were taken for the study. The following 

cases with portal hypertension were excluded from the study.  

1. Patients suffering from grade III and grade IV 

encephalopathy 

2. Patients with previous history of portal hypertensive 

bleeding 

3. Patients on previous or current treatment with beta 

blockers, Diuretics or other vaso active drugs.  

4. Patients with previous history of sclerotherapy or 

banding for esophageal varices. 

 

        92 patients of cirrhosis were included for the study, 

important features in the history including alcohol intake, 

appetite, jaundice, swelling of abdomen, altered sensorium, 

unconsciousness and occupational history were taken. 

Unconscious patients and patient with altered sensorium were not 

taken into the study. Thorough clinical examination was done to 

assess pallor, jaundice, edema, engorged neck veins, pulse and 

blood pressure was done. Gastrointestinal system was clinically 

examined for size of the spleen, liver span, fluid thrill and 

presence of enlarged veins on the abdomen. Investigations like 

routine blood picture including platelet count, liver function test, 

prothrombin time and INR were recorded. Ultrasonography was 

performed in all cases and diameter of portal vein in mm and 

spleen size cm was recorded. Upper Gastro intestinal was done to 

locate the varices.  

 

Spleen size measurement 

        Spleen size measured ultrasonographically by placing the 

patient in supine position, using 2-5 MHz curvilinear transducer 

in the coronal plane of section posteriorly in one of the lower left 

intercostal spaces. The patient was examined in various degrees 

of inspiration to maximize the window to the spleen. The average 

adult spleen measures 12 cms in length and parenchyma is 

homogenous and with uniform echogencity when spleen enlarges 

it becomes more echogenic splenomegaly commonly 

accompanies portal hypertension. A maximum measurement 

exceeding 13 cms indicates splenomegaly.  

 

Measurement of portal vein Diameter 

        The portal vein size is assessed using ultrasonography along 

long axis of the portal vein respiration and patient position affect 

the size of portal vein. Hence the diagnostic measurements must 

be standardized by examining the patient in supine position with 

quite a respiration.  

Upper GI Endoscopy  

        Endoscopy was performed in Department of 

Gastroenterology in patients included for study to look for 

esophageal varices and other associated signs of portal 

hypertension and grading of esophageal varices was done using  

        Grade 1: Small varices without luminal prolapse. 

        Grade2:  Moderate sized varices showing luminal prolapse 

with minimal obscuring of the gastro oesophageal junction 

        Grade3: Large varices showing luminal prolapse 

subsequently obscuring the gastro oesophageal junction. 

        Grade4: Very large varices completely obscuring the gastro 

oesophageal junction. 

 

Statistical  Analysis  

        Results were analysed by statistical methods like average 

standard deviation and Pearson’s correlation co-efficient.  

        The total no. of patients in the present study were 92. Male 

to Female ratio 65 / 27 (3.6:1)  

        Most of the cases had alcohol abuse as the cause of 

cirrhosis, cirrhotic with HBV 9.78% of total cases. HCV present 

in 2.17% of cases only .One female had Wilson’s disease. Based 

on physical examination hematological and biochemical 

parameters 30 patients are child pugh class A, 62 patients are 

child pugh Class B. Among the 92 patients 65 patients had 

esophageal varices and 27 patients are without varices. Out of 65 

patients 9 patients have Grade I, 26 patients have Grade II, 23 

patients have Grade III and 4 patients have Grade IV varices. 

        Cut off value of 75% for prothrombin activity taken into 

consideration, 46 out of 65 (70.77%) patient with varices have 

prothrombin activity < 75%, 25 out of 30 (83%) patient with 

large varices have prothrombin activity < 75%.  

        Cut off value of 1,40,000 /mcl were platelet count taken into 

consideration. 54 out of 65 patients (83%) with varices found to 

have platelet count <1,40,000 / mcl, 28 out of 30 patients (93%) 

found to have platelet count < 1,40,000/mcl.  

        When cut off value for spleen size taken as 15 cm, 45 

patients out of 65 patients (69%) with varices found to have 

Spleen size > 15 cm. 25 patients out of 30 patients (83%) with 

large varices found to have spleen size > 15 cm. 
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        When cut off values for portal vein diameter taken as 13 mm, 53 out of 65 patients (81.51%) with varices found to have portal 

vein diameter > 13 mm, 27 patients out of 30 patients (90%) with large varices found to have portalvein diameter > 13mm. 

 

 
 

        Clinical Biochemical and ultrasonographic Parameters: Statistical significance of difference between patients with varices 

and without varices. 

 

Variables Patient with 

Varices 

Patients without varices P Value (t test done) 

Male & Female 54/11 27/9 - 

Albumin g/d * 2.6 + 0.5 2.93+  0.5  

Bilirubin mg/dL * 2.44 + 1.16 1.77 + 0.59  

Platelet count /µL 1.14, 561 + 54 1.58,611.11 + 31.89 < 0.001 *** 

Prothrombin activity* 72.83 + 12.24 90.33 + 9.3 < 0.001 *** 

Portal vein diameter mm* 13.09 + 2.12 11.10 + 0.8 < 0.001 *** 

Spleen Size cm* 15.20 + 1.4 14 + 1.14 < 0.01* 

 

 * Expressed in term of mean + SD. 
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         Mean values of different variables are compared between patients with varices (65 out of 92) and those without varices (28 out 

of 92). Linear correlation revealed significant correlation between presence of varices and platelet count (P values < 0.001***), 

Prothrombin activity (P Value < 0.001***), Portal vein Diameter (P Values < 0.001 ***) Spleen size (P value < 0.01**).  

 

III. DISCUSSION 

        Esophageal varices is a serious consequence of portal 

hypertension. The first appearance and subsequent growth of 

gastro esophageal varices following diagnosis cirrhosis is 

approximately 7% per year.  

        The precipitating event is not known, but may be an 

inflammatory response or infection, on a back ground of raised 

intravariceal pressure
8
. The first variceal hemorrhage occurs 

within the first year after diagnosis of varices in approximately 

12% depending on the size of varices, red signs on varices and 

the degree of liver dysfunction, which are the best predictors of 

bleeding
9
. 

        In 1996, AASLD (American Association for the study of 

Liver disease) single topic symposium on portal hypertension 

recommended that cirrhotic should be screened endoscopically 

for the presence of varices if and when there is a clinical 

evidence of portal hypertension Eg: Low platelet count < 140 x 

10
9 
/ L, enlarged portal vein diameter > 13 mm

10
.  

        Chalasani et al found that of 346 patients presence of 

splenomegaly on examination and platelet count < 88 x 10
3
/uL 

were independent risk factors for presence of large varices
11

.  

        In a study by Piletti et al low platelet count, high 

prothrombin time, presence of spider Angiomata were 

independent risk factors for the presence of varices
12

.  

        Platelet count < 88 x 10
3
 / uL was found to be significantly 

associated with presence of varices by Zamn et al
13

.  

        Gill et al identified esophageal varices in 70% cases when 

surveillance endoscopy was performed only in cirrhotic patients 

with platelet count < 140, 000 u/L INR > 105 and portal vein 

diameter > 13 mm
14

.  

        Schepis et al found in their study in cirrhotic patients that 

prothromin activity < 70%, platelet count  < 100 x 10
9
/L, portal 

vein diameter > 13 mm are non invasive predictors of varices 

(Hepatology Vol 33 in 2001)
15

.  

        Sudhindra D. Lakshman Kumar et al found in his study that 

portal vein diameter > 13 mm spleen size > 14 cm splenic vein > 

14 cm splenic vein > 14 mm are indicators of varices JAPI Vol 5, 

Dec 2003
16

.  

        Shahid Sarwar et al (JCPSP 2005 Vol. 15) found that Serum 

Albumin <2.95 gm/dL platelet count <88 x 10
3
/uL portal vein 

diameter > 11 mm are non-endoscopic predictors of varices.
17

 

         Hence in this present study in measurement of portal size, 

spleen size by ultrasonography, and biochemical parameter 

platelet count, prothrombin activity are included. Identification 

of non- invasive predictor enable us to carry out upper 

gastrointestinal endoscopy in selected group of patients thus 

avoiding unnecessary intervention and at the same time not 

missing the patients at risk of bleeding.  

        In this present study 65 patients have varices. Out of 65 

patients 30 patients have large varices (Grade III, Grade IV). Out 

of 65, 53 patients with varices have portal vein diameter > 13 

mm (81.5%).  

        In the patients with large varices that is out of 30 patients 

with large varices, 27 patients have portal vein diameter > 13 

mm, sensitivity 90%.  

        Hence, portal vein diameter > 13 mm can be considered as a 

non-invasive predictor of esophageal varices.  

        Out of 65 patients with varices 12 patients have portal vein 

diameter < 13 mm.All these 12 patients have small varices who 

are less prone for bleeding. Width of portal vein on 

ultrasonographic examination is indirect indicator of portal 

pressure which is responsible for development of varices.  

        Out of 65, 45 (69.73%) patients with varices have spleen 

size > 15 cms. The patients with large varices that is out of 30, 25 

patients have spleen size > 15 cm sensitivity 8.3%.  

        Out of 65 patients with varices 54 have low platelet count 

83%. Out of 30 patients 25 patients have platelet count < 1, 

40,000/uL sensitivity 83%. Low platelet count is implicated in 

recent studies to be associated with esophageal varices. Splenic 

sequestration and antibody mediated destruction of platelets has 

been thought to be the cause of thrombocytopenia in patients 

with cirrhosis. 

        Out of 65 patients with varices, 46 have prothrombin 

activity. < 75% (70.77%). Out of 30 with large varices, 28 

patients have prothrombin activity , < 75% (93%) low 

prothrombin activity is an indicator of deranged hepatic function. 

The degree of hepatic dysfunction likely affects the development 

of portal hypertension via humoral factors and thus the 

development of varices.  

        When portal vein diameter > 13 mm taken as a predictor, of 

65 patients with varices, 12 patients were missed the diagnosis of 

varices.  

         When the other predictors, Spleen size > 15 cm, Platelet 

count < 1,40,000 / uL, Prothrombin activity < 75% are also taken 

into consideration none of 65 patients with varices were missed 

the diagnosis of varices.  

        Out of 27 patients without varices 17 patients (62.96%) had 

portal vein diameter < 13 mm, spleen size < 15 cms, platelet 

count < 140,000 / uL in these patients endoscopy can be safely 

avoided.  

        Considering the significant morbidity and mortality 

associated with variceal bleed, it will be safe to have few 

endoscopies of patients without varices rather than missing 

patients with any of the non-endoscopic predictors (like portal 

vein diameter > 13 mm, spleen size > 15 cms, platelet count < 

140,000 / uL, prothrombin activity < 75%), at the same time 

reducing number of patients with no esophageal varices 

undergoing surveillance endoscopies. These predictors should be 

used only to supplement and not to supplant clinical judgement.  

 

IV. CONCLUSIONS 

 Measurement of portal vein diameter  (> 13 mm)  

ultrasonographically is an independent non – invasive 

predictor of presence of Esophageal Varices in patients 

with cirrhosis with portal Hypertension.  
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 Ultrasonographic measurement of spleen size > 15 cm 

can be considered as non-invasive predictor of presence 

of esophageal varices in patients with Cirrhosis with 

portal hypertension. 

 Biochemical parameters platelet count < 1,40,000/uL, 

Prothrombin activity < 75% can be can be considered as 

noninvasive predictors of Esophageal varices.   

 Patients with cirrhosis and no past history of 

gastrointestinal bleeding should have surveillance 

endoscopy if any of these predictors is identified.  
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Abstract- In  this  paper  an  efficient  multiband  flexible divider 

for Bluetooth, Zigbee and other wireless standards is proposed 

based on pulse swallow topology and is implemented using 

Xilinx ISE 9.1i and modalism SE10.0b.It consist of a propose 

wideband multimodulus 32/33/47/48 prescaler, swallow s-

counter ,p-counter. As a modification I have implemented a 

modified multiband flexible divider by replacing norgate by pass 

transistor in a wideband single phase prescalar clock 2/3 

prescaler. Compared to the proposed system modified one will 

reduce the area,circuit complexity, power consumption,transistor 

counts . 

 

Index Terms- DFF, dual modulus prescalar,E-TSPC,Frequency 

synthesizer,true single phase clock(TSPC),wireless 

LAN(WLAN). 

 

I. INTRODUCTION 

ivision operation is very important in the computer system. 

Now a day’s people use a hardware module divider to 

implement the division algorithm. Conventionally synchronous 

techniques are applied to implement the divider. The 

synchronous systems always need system clock signals to trigger 

the system. However, the system clock of the synchronous 

system may cause some problems, such as clock skew, dynamic 

power consumption... etc. Compared tosynchronous systems, 

asynchronous circuits do not need system clock signals and thus 

the asynchronous system does not have the shortcomings 

mentioned above. Wireless communicationhas received 

increasing interest for military and commercial applications.  

        With numerous Wireless LAN (WLAN) standards operating 

in different frequency bands, market leading  WLAN solutions 

must offer multi-mode interoperability with transparent 

worldwide usage. The demands for fast switching and high 

operating frequencies make the design of frequency synthesizers 

a challenging task. The synthesizer can be an integer-N type with 

programmable Integer frequency dividers or Fractional-N type 

synthesizer. The wireless communication market has been 

expanding, resulting in increasingly stringent requirements for 

low cost, low power consumption, higher operating frequencies 

and miniaturization on circuits due to limited battery life and 

highly competitive market environment. Gallium Arsenide 

(GaAs) technology was used in the early 80’s form 

implementation of circuits operating in the GHz bands. However, 

silicon wafers is still preferred for its lower manufacturing cost, 

and improved unity gain bandwidth over the years via device 

scaling, new materials for interconnection and additional metal 

layers. 

        The IEEE 802.11a Wireless local area network (WLAN) is 

allocated 300-MHz bandwidth at 5 GHz, which can support a 

data throughput of  54 Mb/s or higher. The lower 20MHz(5.15–

5.35 GHz) is shared with the European high-performance radio 

LAN band. The upper 100 MHz (5.725–5.825 GHz) falls in the 

industrial, scientific, and medical band. 

        However, for multi-standard applications, it is often difficult 

to cover multiple frequency bands using an integer frequency 

synthesizer whose step size is limited by the reference frequency. 

Frequency dividers (FDs) also called prescaler are used in many 

communications  applications such as frequency synthesizers, 

timing-recovery circuits and clock generation circuits. The 

prescaler is employed in the feedback path of the synthesizer, 

takes a periodic signal and generate a periodic output signal 

whose frequency is a fraction of the input frequency. The 

prescaler is one of the most critical block in the frequency 

synthesizer since it operates at the highest frequency and 

consumes large power. Thus the power reduction in the first 

stage of the prescaler is important in realizing a low power. 

 

II. BLOCK DIAGRAM 

 
 

        The key parameters of high-speed digital circuits are the 

propagation delay and power consumption. The maximum 

operating frequency of a digital circuit is calculated by the 

method described in [11] and is given by 

  

                          
        where tpLH   and  tpHL   are the propagation delays of the 

low-to-high and high-to-low transitions of the gates, respectively. 

The total power consumption of the CMOS digital circuits is 

determined by the switching and short circuit power. The 

D 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 1, January 2015      290 

ISSN 2250-3153  

www.ijsrp.org 

switching power is linearly proportional to the operating 

frequency and is given by the sum of switching power at each 

output node as in 

 

                           
        where  n  is the number of switching nodes, Fclk is the clock 

frequency, CLiV
2
  is the load capacitance at the output node of 

the stage, and V
2
dd is the supply voltage. Normally, the short-

circuit power occurs in dynamic circuits when there exists direct 

paths from the supply to ground which is given by 

 

                    Psc  =  Isc  *  Vdd 

        where  Isc  is the short-circuit current. The analysis in [12] 

shows that the short-circuit power is much higher in E-TSPC 

logic circuits than in TSPC logic circuits. However, TSPC logic 

circuits exhibit higher switching power compared to that of E-

TSPC logic circuits due to high load capacitance. For the E-

TSPC logic circuit, the short-circuit power is the major problem. 

The E-TSPC cicuit has the merit of higher op- erating frequency 

than that of the TSPC circuit due to the reduction in load 

capacitance, but it consumes significantly more power than the 

TSPC circuit does for a given transistor size. The following 

analysis is based on the latest design using the popular and low-

cost 0.18-  m CMOS process. 

       

III. WIDEBAND ETSPC 2/3 PRESCALER 

        A state-of-the-art divide-by-2/3 counter design is given in 

Fig. 1(a) [7]. It contains two E-TSPC-based FFs and two logic 

gates i.e., an OR gate and an AND gate. When the divide control 

signal    DC    is “0”, the OR gate (merged into output of FF1 

design) is disabled. The state of ( Q1b , Q2b) cycles through 11, 

01, and 00. This corresponds to a divide-by-3 function. Note that 

state 10 is a forbidden state. If, somehow, the circuit enters this 

state, the next state will go back to a valid state, 11, 

automatically. When  DC  is “1”, the output of FF1 will be 

disabled and FF2 alone performs the divide-by-2 function. Since 

the input to FF1 is not disabled, FF1 toggles as usual and causes 

redundant power consumption in the divide-by-2 mode 

operation. 

        To overcome this problem, another divide-by-2/3 counter 

design presented in [8] is shown in Fig. 1(b). By pushing the 

divide control logic from the output of FF1 to its input, the 

output of the first stage in FF1 is frozen when DC( inverse) =’0’. 

This refrains the following stages from any switching activities 

for the purpose of power saving. The first stage itself, however, 

encounters larger power consumption than its counter- part in 

design [7]. This is because the pull up path is turned on all the 

time and the short circuit current is drawn repetitively whenever 

the clock signal turns “1”. The critical path delay, formed by the 

two FFs and the control logic, is the dominant factor of the 

prescaler’s maximum operating frequency. In spite of the circuit 

simplicity in designs [7] and [8], the inverter between FF1 and 

FF2, which is essential to the logic of divide-by-3, causes extra 

delay. Merging control logic with FF designs also introduces 

parallel connected transistors leading to larger parasitic 

capacitance adverse to both speed and power consumption. In 

view of these issues, our approach is keeping the circuit 

simplicity so   that the delay and the power consumption 

problems can be improved at a time. 

 
 

IV. MULTIMODULUS 32/33/47/48 PRESCALAR 

        The proposed wideband multimodulus prescaler which can 

divide the input frequency by 32, 33, 47, and 48 is shown in Fig. 

. It is similar to the 32/33 prescaler used in [7], but with an 

additional inverter and a multiplexer. The proposed prescaler 

additional divisions (divide-by-47 and divide-by-48) without any 

extra flip-flop, thus saving a considerable amount of power and 

also  reducing  the  complexity of  multiband  divider.The  

multimodulus  prescaler consists of the  wideband 

2/3(N1/(N1+1)) prescalar ,four  asynchronous TSPC divide-by-2 

circuits((AD)=16) and combinational logic circuits to achieve 

multiple division ratios.Beside the usual MOD  signal for 

controlling divisions,the additional control signal Sel is used to 

switch the prescalar between 32/33 and 47/48 modes. 
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A.Case 1:Sel=’0’ 

        Whensel='0',the output from the NAND2 gate is directly 

transferred to the input of 2/3prescaler and the multimodulus 

prescaler operates as the normal 32/33 prescaler,where the 

division ratio is controlled by the logic signal MOD.If MC=1the 

2/3 prescaler operates in the divide-by-2 mode  and  when MC=0 

the  2/3  prescaler  operates  in  the  divide-by-3 mode.If 

MOD=1,the NAND2 gate output switches to logic”1” and the 

wideband prescaler operates in the divide-by-2 mode for entire 

operation.The division ratio N performed by the multimodulus 

prescaler is 

       N = ( AD * N1 ) + ( 0 * ( N1 + 1 ) ) = 32 

 

        Where N1=2 and AD=16 is fixed for the entire design.If 

MOD=0,for 30 input clock cycles MC remains at logic"1" ,where 

wideband prescalar operates in divide-by-2 mode and for three 

input clock cycles,MC remains at logic “0” where the wide band 

prescaler operates in the divide-by-3 mode.The division ratio 

N+1 performed by the multimodulus prescaler is 

N+1 =( ( AD – 1 ) * N1 ) + ( 1*( N1+1 ) ) = 33 

 

B.Case 2:Sel=’1’ 

        When Sel=’1’,the inverted output of the NAND2 gate is 

directly transferred to the input of 2/3 prescaler and the 

multimodulus prescaler operates as 47/48 prescaler,where the 

division ratio is controlled by the logic signal MOD.If MC=1,the 

2/3 prescaler operates in divide-by-3 mode and when MC=0,the 

2/3 prescaler operates in divide by-2 mode which is quite 

opposite to the operation  performed  when  Sel=’0’.If  

MOD=1,the  division  ratio  N+1  performed  by  

themultimodulus prescaler is same except that the wide-band 

prescaler operates in the divide-by-3 mode for the entire 

operation  given by 

 

 N+1 = ( AD * ( N1 + 1 ) ) + ( 0 * N1 )  =  48 
 

        If MOD=1,the division ratio N performed by the 

multimodulus prescaler is 

     N = ( (AD-1) * (N1+1) ) + (1*N1) = 47 

 

 

 

 

V. MULTIBAND FLEXIBLEDIVIDER 

        The single-phase clock multiband flexible divider consists 

of the multimodulus 32/33/47/48 prescaler, a 7-bit programmable 

P -counter and a 6-bit swallow S- counter. The control signal Sel 

decides whether the divider is operating in lower fre-quency 

band (2.4 GHz) or higher band (5–5.825 GHz). 

 

 1 ) A.SWALLOW (S) COUNTER 

               The 6-bit S -counter shown in Fig.()  consists of six 

asynchronous loadable bit-cells, a NOR- embedded DFF and 

additional logic gates to allow it to be programmable from 0 to 

31 for low- frequency band and from 0 to 47 for the high-

frequency band. The asynchronous bit-cell used in this design 

shown in Fig. is similar to the bit-cell reported in [13], except it 

uses two additional transistors  M6  and  M7  whose in-puts are 

controlled by the logic signal MOD. If MOD is logically high, 

nodes S1 and S2 switch to logic “0” and the bit-cell does not per-

form any  function. The MOD signal goes logically high only 

when the S-counter finishes counting down to zero. If MOD and 

LD are logically low, the bit-cell acts as a divide-by-2 unit. If 

MOD is logi- cally low and LD is logically high, the input bit PI  

is transferred to the output. 

         In the initial state, MOD=0, the multimodulus prescaler 

selects the divide-by-(N+1) mode (divide-by-33 or divide-by-48) 

and P , S counters start down counting the input clock cycles. 

When the S-counter finishes counting, MOD switches to logic 

“1” and the prescaler changes to the divide-by-N mode (divide-

by-32 or divide-47) for the remaining ( P - S) clock cycles. 

During this mode, since S-counter is idle, transistors  M6  and  

M7  which are controlled by MOD, keep the nodes S1 and S2 at 

logic “0,” thus saving the switching power in S-counter for a 

period of ( N*(P - S ) )clock cycles. Here, the Programmable 

Input( PI ) is used to load the counter  to  a specified value from 

0 to 31 for the lower band and 0 to 48 for the higher band of 

operation. 
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Asynchronous 6-bit s-counter 

 

Bitcell

 
 

 

2) PROGRAMMABLE (P) COUNTER: 

        The programmable P -counter is a 7-bit asynchronous down 

counter which consists of 7 loadable bit-cells and additional logic 

gates. Here, bit is tied to the Sel signal of the multimodulus 

prescaler and bits and are always at logic “1.” The remaining bits 

can be externally programmed from 75 to 78 for the lower 

frequency band and from 105 to 122 for the upper frequency 

band. When the P -counter finishes counting down to zero, LD 

switches to logic “1” during which the output of all the bit-cells 

in S-counter switches to logic “1” and output of the NOR 

embedded DFF switches to logic “0” (MOD=0) where the 

programmable divider get reset to its initial state and thus a fixed 

division ratio is achieved. If a fixed 32/33 dual-modulus 

prescaler is used, a 7-bit P -counter is needed for the low-

frequency band (2.4 GHz) while an 8- bit P -counter would be 

needed for the high-frequency band (5–5.825 GHz) with a fixed 

5-bit s- counter. Thus, the multimodulus 32/33/47/48 prescaler 

eases the design complexity of the P - counter. 

        1)Sel=0 (2.4–2.484 GHz): When logic signal Sel=0  the 

multimodulus prescaler acts as a 32/33 prescaler, the P -counter 

is pro-grammable from 64 to 127 (bit of the P -counter always 

remains at logic “1”), and the S-counter is programmable from 0 

to 31 to ac- comodate division ratios from 2048 to 4095 with 

finest resolution of 1 MHz. However, since we are interested in 

the 2.4-GHz band, bit  of the P -counter always remains at logic 

“0,” since it is tied to the logic signal Sel, allowing it to be 

programmable from 75 to 78. Bit of the S-counter is kept at logic 

’0’ (to satisfy the conditions N>S), allowing a  programmable 

division  from  0  to  31  for  the  low-frequency band  of  

operation to accommodate division ratios between 2400 and 

2484 with a resolution of 1 MHz for Bluetooth and Zigbee 

applica-tions [7] and 5 MHz for the IEEE 802.15.4 frequency 

synthesizer [8] with a fixed reference frequency of 1 MHz. Since 

the finest resolu-tion and reference frequency is 1 MHz, different 

channel spacings can be achieved by programming S-counter in 

steps of 1. For example, a 5-MHz channel spacing is achieved by 

programming S-counter in steps of “5” keeping the flexible 

divider resolution and reference frequency to 1 MHz.The 

Frequency Division(FD) ratio of the multiband divider in this 

mode is given by 

        2)     sel='1'(5–5.825 GHz): When logic signal,the 

multimodulus prescaler acts as a 47/48 (N/N+1) prescaler, the P-

counter is programmable from 64 to 127 (bit of the P -counter 

always remains at logic “1”), and the S-counter is programmable 

from 0 to 48 to accomodate division ratios from 3024 to 6096 

with finest resolution of 1 MHz. However, since we are 

interested in 5–5.825 GHz band, bit of the P -counter always 

remains at logic “1,” allowing it to be programmable from 105 to 

122. The S-counter is programmable from 0 to 48 for the high 

frequency band of operation to accomodate division ratios 

between 5000 and 5825 with a resolution of 5 MHz, 10 MHz or 

20 MHz for IEEE 802.11a/b/g synthesizers [1]–[3], [6], [9].Since 

finest resoltuion and reference frequency is 1 MHz, S-counter is 

programmed in steps of ’5’, ’10’ or ’20’, and P -counter 

programmed from 105 to 122 in steps of ’1’ to provide channel 

spacing of 5 MHz, 10 MHz or 20 MHz. The frequency division 

(FD) ratio of the multiband divider in this mode is given by A 

dynamic logic multiband flexible integer-N divider is designed 

which uses the wideband 2/3 prescaler,multimodulus 

32/33/47/48 prescaler.Since the multimodulus 32/33/47/48 

prescaler has maximum operating frequency of 6.2 GHz,the 

values of P and S counters can actually  be programmed to divide 

over the frequencies from 1 to 6.2 GHz 
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VI. CONCLUSION 

        In this paper, a wideband 2/3 prescaler is verified in the 

design of proposed wide band multimodulus 32/33/47/48 

prescaler. A dynamic logic multiband flexible divider is designed 

which uses the wideband 2/3 prescaler , multimodulus 

32/33/47/48 prescaler The proposed design successfully 

simplifies the control logic and one pMOS transistor alone serves 

the purposes of both mode select and counter excitation logic. 

The circuit simplicity leads to a shorter critical path and reduced 

power consumption. Post layout simulation results proved its 

advantages in power, speed, and layout area against previous 

designs. 
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Abstract- The boundaries of two most dominant spheres of life 

viz. personal and professional are getting blurred as there is a 

constant encroachment from one onto the other. Consequently, 

work-life balance has become a prominent issue for 

organizations and employees alike despite various organizational 

interventions.  

       The present study investigates the effect of perceived 

organizational support, role related aspects (overload, distance 

and stagnation) and work involvement on work-life balance. The 

sample comprises 96 employees from a multi-national company. 

Standardized questionnaires were used for data collection. Result 

of the direct effects indicated a) a positive correlation between 

perceived organizational support and work life balance b) a 

negative correlation between role related aspects (overload, 

distance, stagnation) and work life balance c) a non-significant 

correlation between work involvement and work life balance. 

Direct effect from step-wise regression analyses suggested that 

perceived organizational support and role related aspects 

emerged as significant predictors of work-life balance.  

       Further, moderating effect of self-efficacy was examined by 

median-split method. Step-wise regression analyses results of 

both groups indicated that self-efficacy played role of a 

significant moderator between the relationship of a) perceived 

organizational support and work life balance (b) role related 

aspects and work-life balance The findings of the study suggest 

that employees with low self-efficacy may seek more 

organizational support in comparison to high self-efficacious 

employees. However, role related aspects determined work life 

balance for high self-efficacy group only. Implications of the 

study for organizations would be providing customized support, 

redesigning the roles according to individual abilities and 

implementing amendable work life balance policies.  

 

Index Terms- Perceived Organizational Support, Role Overload, 

Role Distance, Role Stagnation, Work-Life Balance, Self-

Efficacy. 

 

I. INTRODUCTION 

ork and family according to the ecological systems theory 

are the microsystems consisting of patterns of activities, 

roles and interpersonal relationships experienced in networks of 

face-to-face relationships (Bronfenbrenner, 1989). The linkages 

and processes occurring between two or more microsystems 

comprise a mesosystem. When the boundaries between the work 

and family microsystems are sufficiently permeable and flexible, 

processes occur through which characteristics associated with the 

work and family domains influence each other (Voydanoff, 

2004). Consequently, work-life balance has been the prominent 

challenge for employees and organizations alike. Sverko et al 

(2002) attribute the growing relevance of work-life balance in 

industrialized societies to changing technology, changing values 

and changing demographic trends. Other factors include 

increasing complexity of work and family roles, the increased 

prevalence of dual income households and the expanded number 

of women entering the workforce. 

         Work–life balance is defined as an individual’s ability to 

meet both, their work and family commitments, as well as other 

non-work responsibilities and activities (Hill et al. 2001). Work–

life balance is sometimes characterized by ‘the absence of 

unacceptable levels of conflict between work and non-work 

demands (Greenblatt, 2002).Work life balance has been found to 

be of the top concern for employees in India as compared to 

other nations (cf. Work-Life News, WFC Resources Newsbrief, 

2008).  Work domain, hours/time pressure, role stressors, work 

social support, and organizational climate/practices have been 

found to be consistent predictors of work balance while in the 

family domain, positive family attitudes and family/friend social 

support were linked to family balance (Shaffer, Joplin & Hsu, 

2011). The organizations today have devised various 

mechanisms to deal with the matter such as flex-time, 

telecommuting, third place of work etc. However, perception of 

an employee also matters in assessing the utility of such 

mechanisms.  A balanced life conceives of work and family as 

mutually reinforcing with family experiences as part of what 

workers bring to enrich their contributions to work and 

organizations (Gallos, 1989), and vice versa (Aryee, Srinivas, 

Tan, 2005). 

         According to Job Demand Resource Model (Demerouti, 

Bakker, Nachreiner & Schaufeli, 2001), working conditions can 

be divided into two broad categories viz. Job Demand & Job 

Resources. Each of the two has different outcomes. Job demands 

refers to those physical, social, or organizational aspects of the 

job that require sustained physical or mental effort and are 

therefore associated with physiological and psychological costs 

such as work pressure, emotional demands whereas  job 

resources refer to those physical, psychological, social or 

organizational aspects of the job that may do any of the 

following: a) be functional in achieving work goals; b) reduce 

job demands at the associated physiological and psychological 

costs; c) stimulate personal growth and development such as 

role-clarity, supervisor coaching, autonomy etc. Richter and 

W 
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Hacker (1998) distinguished resources into two categories 

namely a) external resources such as organizational and social b) 

internal resources such as cognitive features and action patterns. 

Internal resources lack general agreement regarding which 

resource is considered stable across situations and which can be 

changed by adequate job design and hence is not included in the 

study. Organizational resources (external resource) include job 

control, participation in decision making, task variety etc. Social 

resource refers to support from colleagues, family and peer group 

(Richter and Hacker, 1998).   

         Shaffer et al. (2011) proposed universal model to study 

work-family interface based on Job Demand-Resource (JD-R) 

model due to two reasons: 1) JD-R provides for an integration of 

both work–family conflict and work–family facilitation. 

According to the JD-R, strain (i.e. conflict) and motivational (i.e. 

facilitation) processes are separate yet interrelated, with demands 

contributing directly to strain and resources contributing directly 

to motivation. Demands and resources are also conceptualized as 

interactive influences on both strain and motivation. 2) JD-R is 

portable. It is applicable to a variety of occupations and jobs, and 

also in different cultural contexts.  

         The current study aims to establish the role of perceived 

organizational support as a potential organizational resource in 

maintaining work-life balance and role of role related factors 

such as role overload, distance, stagnation as a potential demand 

imposed on the employee disrupting the work-life balance 

initiatives by the organizations using JD-R model. 

         The study’s contribution to literature is threefold. First, in 

the wake of current importance of work-life balance the 

organizations can design the work-life balance policies which 

will be helpful in generating the feeling of “being cared for by 

the organization” amongst employees. Second, this study 

emphases the need for organizations to not only provide with 

organizational support but also restructure the role requirements 

complementing work-life balance initiatives. Third, since this 

study is based on the findings of India operations of an MNC, it 

highlights the impact of socio-cultural variable to understand 

work-family issues as there has been dearth of such 

representations in the work and family literature (Aryee, 

Srinivas, Tan, 2005).  

 

Perceived Organizational Support and Work-life balance 

         An employee perception of support at work has become 

increasingly important for HRM research along with examining 

the HR policies (Kossek et al. 2011). Organizational support 

theory holds that individuals personify organizations by 

attributing human-like characteristics to them and that they 

develop positive social exchanges with organizations that are 

supportive (Eisenberger, Armeli, Rexwinkel, Lynch, & Rhoades, 

2001). 

         Perceived Organizational Support (POS) (Eisenberger et 

al., 1986) refers to employees’ overall beliefs regarding the 

degree to which an employer values employees, cares about their 

wellbeing, and supports their socio-emotional needs by providing 

resources to assist with managing a demand or role.  Research 

suggests that employees develop global beliefs about the extent 

to which their employing organization both values their 

contributions and cares about their well-being (Eisenberger, 

Huntington, Hutchison & Sowa, 1986).  

Level of organizational support for employees’ efforts to 

coordinate work and family obligations and activities is seen as a 

boundary-spanning resource (Resources that directly addresses 

how work and family connect with each other) (Voydanoff, 

2004). Boundary-spanning resources may reduce work-family 

conflict and increase work-family facilitation through interrelated 

processes that enhance workers' perceived control over managing 

the work-family boundary and legitimize the use of work-family 

policies (Voydanoff, 2004). Many organizations still see them as 

individual not organizational concerns. Some organizations 

resonate the sentiment 'work is work and family is family—and 

basically, the two do not mix' (Bailyn et al, 1997).  

Organizational support counters the dominant view that suggests 

work must automatically take priority over family needs and 

activities. It legitimizes the use of available policies that gives 

importance to help employees meet work and family needs and 

thus helps in reducing strain experienced due to lack of 

organizational support. Examples are a work–family supportive 

climate (indirect support) where workers feel they do not have to 

sacrifice effectiveness in the family role to perform their jobs and 

can share work–family concerns (Kossek, Colquitt, & Noe, 

2001), and perceived access to useful work–family policies 

(direct support) (Kossek et al. 2011). 

         A key proposition of the JD–R model is that interactions 

between job demands and resources are important, such that 

certain resources (e.g., social support) can mitigate the negative 

psychological effects (e.g., burnout) of stress (Kossek et al. 

2011). Thus organizational support can act as a resource to 

mitigate the demands imposed by two most dominant spheres 

viz. work and life. Individuals with greater access to 

organizational support garner additional job psychological 

resources (Bakker & Demorouti, 2007) that provide a stress 

buffer to manage strain. When individuals feel supported at 

work, they feel cared for by others and feel that they have access 

to help (Cohen & Wills, 1985; Hobfoll, 1989). As individuals 

perceive more support, their emotional and psychological 

supplies for coping with daily stressors increase and perceptual 

appraisals of stressors decrease (Jex, 1998). 

 

         Hypothesis 1: Perceived Organizational Support would be 

positively related to work life balance 

 

Role Related Aspects and Work-Life Balance 

         Katz and Kahn (1966) defined an organization as a ‘system 

of roles’. For the purpose of the present study, role is defined as 

‘any position one holds in an organization as defined by the 

expectations various significant persons, including oneself, have 

for that position’ (Pareek, 2003). Harris et al. (2005) suggest that 

it is necessary to examine not only variables related to an 

individual, but also aspects of an organization, for example, 

perceived organizational support, perceived politics, 

organizational climate and workplace cooperation. Demands are 

structural or psychological claims associated with role 

requirements, expectations, and norms to which individuals must 

respond or adapt by exerting physical or mental effort. Resources 

are structural or psychological assets that may be used to 

facilitate performance, reduce demands, or generate additional 

resources (Voydanoff, 2005). Greenblatt (2002) identified the 

three types of resources most frequently discussed in 
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deliberations on WLB as temporal, financial, and control, with a 

fourth, less frequently discussed group of resources necessary for 

WLB being personal resources, including the physical, 

psychological, emotional, and social resources available to an 

individual. 

         Strain is considered a psychological reaction to a stressor 

and can include depression, anxiety, frustration and other 

physical symptoms (Beehr, 1995). Role Strain theory (Goode, 

1960) proposes that individual faces a wide variety of 

conflicting, distracting roles. The demands each role brings along 

with it compete for time, physical energy and psychological 

resources (Goode, 1960; Mathis & Brown, 2008) of an 

individual. Thus, due to improper distribution of resources 

among multiple roles, individuals face strain for the finite 

resources they have. Also, resource drain approach (Edwards & 

Rothbard, 2000) refers to the transfer of finite personal resources, 

such as time, attention, and energy, from one domain to another 

(Eckenrode & Gore, 1990; Piotrkowski, 1979; Small & Riley, 

1990; Staines, 1980; Tenbrunsel, Brett, Maoz, Stroh, & Reilly, 

1995). A negative direct relationship exists between work and 

family resources i.e. if resources allocated to one sphere are 

more, the resources available to the other will be reduced 

(Edwards & Rothbard, 2000).  However, the decisions made 

regarding resource allocation are dependent on the person and 

therefore intentional (Edward & Rothbard, 2000). Sometimes, 

such decisions are unintentional e.g. evening shift work makes it 

physically impossible for an individual to physically spend time 

with children during their normal working hours (Burke & 

McKeen, 1993; Shamir, 1983).  

         Role overload refers to too many expectations from 

significant roles in the ‘role set’ in quantitative and qualitative 

terms (Pareek, 1983). Role overload describes a perception of 

having too many things to do and not enough time to do them 

(Caplan, Cobb, French, Harrison, & Pinneau, 1975). Role 

overload is negatively related to work-life balance. Role overload 

leads to a psychological preoccupation with uncompleted tasks 

even while one is responding to the demands of other roles 

(Greenhaus & Beutell, 1985; Aryee, Srinivas & Tan, 2005). 

Furthermore, role overload may cause exhaustion or fatigue, 

which may negatively influence one’s motivation to respond to 

the demands of other domains. Role overload undermines an 

individual’s ability to integrate his or her work and family roles. 

This is because the fatigue and role-related dissatisfaction that 

role overload precipitates will spill over from work (family) to 

family (work), thereby preventing an individual from enjoying 

his or her participation in that role (Aryee, Srinivas & Tan, 

2005). 

         Role distance refers to the stress arising out of a mismatch 

between the person’s self-concept and his/her role (Pareek, 1983) 

Role stagnation refers to feeling of being stuck in the same role 

with no opportunity for the furthering or progress of one’s career 

(Sharma, 2007). Role Stagnation arises when there are 

difficulties in taking over the new role responsibilities due to lack 

of preparedness. The role occupant keeps on stagnating in the old 

one, which is secure, familiar and comfortable (Pareek, 1983).  

Organizations hardly own the responsibility of role related 

factors such as role overload, role stagnation and role distance 

etc causing burnout (Sharma, 2005), fatigue, stress etc  as they 

have the tendency to locate the problem of burnout in the 

individual and overlook the role of the organization.  JD-R model 

also suggests that job demand might act as a stressor as it might 

require higher effort from which an employee might fail to 

recover adequately (Demerouti & Bakker, 2011)   

         Hence a negative direct relationship between might exist 

between role related factors and work-life balance 

 

         Hypothesis 2: Role related factors such as Role Overload, 

Distance & Stagnation would be negatively related to Work Life 

Balance. 

 

Work Involvement and Work-Life Balance 

         Work involvement refers to the extent to which an 

individual is generally interested in, identifies with, and is pre-

occupied with one’s work in comparison to other aspects of one’s 

life (Kanungo, 1982). Involvement with work in general or the 

centrality of work in one's life is a normative belief about the 

value of work in one's life, and it is more a function of one's past 

cultural conditioning or socialization (Kanungo, 1982). It reflects 

the significance individuals attach to having and performing 

work (Elloy and Terpening, 1992). Therefore, work involvement 

constitutes an important motivational variable that is of interest 

to organizations, especially in the new economy, which imposes 

the need for full mobilization of the human resources (Gore, 

2001; Bozionelos, 2004). Greenhaus and Parasuraman (1999) 

argued that involvement in a role provides an opportunity to 

learn new skills that could be used in another role. Furthermore, 

individuals who are involved in a role (family) may be able to 

obtain support from members of that role set that will facilitate 

the integration of the focal role with that individual’s other role 

(work) (Aryee, Srinivas & Tan, 2005). Work involvement, 

according to JD-R model, can act as a potential resource having 

motivational potential to have a high work engagement, low level 

of cynicism and excellent performance (Demerouti & Bakker, 

2011). Work involvement will therefore motivate individuals to 

acquire the necessary resources, such as skills and support that 

will enhance not only work role performance but also family role 

performance. 

 

         Hypothesis 3: Work involvement would be positively 

related to work-life balance 

 

Self Efficacy as a moderator 

         Given that workers may be unable to avoid the challenges 

involved in their work and life roles, this research draws on the 

findings of previous studies to examine how the consequences of 

this conflict may be lessened. A key factor that may mitigate the 

impact of conflict experienced by employees is their sense of 

self-efficacy, or the worker’s feeling of effectiveness in her work 

role. Empirical research lends support to the positive effects of 

self-efficacy on workers 

         Self efficacy is defined as people’s judgement of their 

capabilities to organize and execute courses of action required to 

attain designated types of performance (Bandura, 1986). 

         General Self-Efficacy (GSE) is the belief in one’s 

competence to tackle novel tasks and to cope with adversity in a 

broad range of stressful or challenging encounters, as opposed to 

specific self-efficacy, which is constrained to a particular task at 

hand(Schwarzer et al, 1995).  GSE aims at a broad and stable 
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sense of personal competence to deal effectively with a variety of 

stressful situations. It might reflect a generalization across 

various domains of functioning in which people judge how 

efficacious they are (Luszczynska, Gutierrez-Dona & Schwarzer, 

2005).  

         Demerouti & Bakker (2011) based on JD-R model 

suggested that employees may be particularly at risk for burnout 

if confronted with high job demands and low job resources and if 

their personal resources such as self-efficacy are low. In addition, 

employees may be particularly engaged in their work and 

flourish if job demands and job resources are high, and if their 

personal resources such as self-efficacy are high. 

 

         Hypothesis 4: Self efficacy will moderate the relationship 

between perceived organizational support and work-life balance 

such that the positive relationship between perceived 

organizational support and WLB will be strong for employees 

with high self efficacy. 

         Hypothesis 5: Self efficacy will moderate the relationship 

between role related factors and WLB such that negative 

relationship between role-related factors and WLB will be strong 

for employees with high self efficacy. 

         Hypothesis 6: Self efficacy will moderate the relationship 

between work involvement and work-life balance such that the 

positive relationship between work involvement and WLB will 

be strong for employees with high self efficacy 

 

    

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: A proposed model of Factors affecting Work-Life Balance 

Method 

Sample and procedure 

         The data was collected from India operations of a leading 

MNC belonging to a manufacturing industry. Out of 150 

questionnaires distributed, 104 employees completed the 

questionnaire making the response rate to be 69.3%. From the 

total of 104 questionnaires obtained, 96 (N= 96) where taken for 

the purpose of analysis. An exclusion criterion was kept as 10% 

missing data/unanswered questions from the total of 85 

questions. The sample was 77% male, with an average age of 33 

years and an average organizational tenure of 7 years. Total work 

experience that employees had was around 10 years on an 

average. With respect to marriage 57% were married. 65% of the 

employees were permanent employees of the organization. In 

terms of educational qualification, 43% had obtained graduation 

degree, 35% had post-graduation and 22% had a polytechnic or 

technical college diploma.  

         Attached to each questionnaire was a cover letter that 

contained researcher’s brief introduction and explained the 

objective of the survey, assured respondents of the 

confidentiality of their responses, and informed them of the 

voluntary nature of participation in the survey. The survey 

instrument was in English because it is an official language and 

widely used in the Indian economy. Two weeks after the 

distribution of the questionnaires, a reminder was sent to 

respondents. Completed questionnaires were returned to a 

designated box in the human resource department. 

 

Measures 

         Perceived Organizational Support Scale (Eisenberger, 

Huntington, Hutchison & Sowa, 1986) 

         An eight-item version was used to measure perceived 

organizational support. Response options ranged from 0 

(Strongly Disagree) to 6 (Strongly Agree). The items used were 

the same as those as used in Shanock and Eisenberger (2006). 

Sample items are “The organization values my contribution to its 

well-being”, “The organization takes pride in my 

accomplishments at work”. Respondents indicated the frequency 

with which they had experienced each of the items. Cronbach 

Alpha of scale is 0.88 

Perceived Organizational 

Support 

Role Related Factors 

 Role Overload 

 Role Distance 

 Role Stagnation 

Work Involvement 

Work-life Balance 

     Self Efficacy 
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RODS Scale (Pareek and Purohit, 2010) 

         Role related Aspects: Role Overload, Distance and 

Stagnation were measured using a 30 item scale of Pareek and 

Purohit (2010). The scale has 30 items; 10 for each of the 3 role 

stresses Response options ranged from 1 (Not at all true) to 5 

(Very true). Sample items are “My self-image matches the image 

of my organizational role”, “I have such a wide range of thing to 

do that I find it difficult to cope with them”, “I hardly learn 

anything in my role”. Cronbach Alpha of the scale is 0.77 

Work Involvement Scale (Kanungo, 1982) 

         A six-item scale was used to measure work involvement. 

Response options ranged from 1 (Strongly Disagree) to 5 

(Strongly Agree). Sample Items are “The most important things 

that happen in life involve work”, “Work should be considered 

central to life”. Cronbach Alpha of the scale is 0.81. 

General Self-efficacy Scale (Schwarzer & Jerusalem, 1995) 

         A ten-item scale was used to measure self-efficacy. 

Response options ranged from 1 (Not at all true) to 4 (Exactly 

true).  Sample items are “I am confident that I could deal 

efficiently with unexpected events”, “When I am confronted with 

a problem, I can usually find several solutions”. Cronbach Alpha 

of the scale is 0.80 

 

Work Life Balance Scale (Gallop, 2003) 

         A thirty-six item scale was used to work life balance. 

Responses options ranged from 0 (Not true) to 4 (Definitely 

true). Sample items are “I do not find enough time to spend with 

my family and friends”, “I do not do overtime to complete my 

work”. Cronbach Alpha of the scale is 0.72 

 

II. DATA ANALYSIS 

         Analysis of the data gathered was done using SPSS Version 

20. The data was fed into the format. The hypotheses were tested 

using descriptive statistics (mean, standard deviation), 

correlation. After establishing causal relationship, step-wise 

regression analysis was done for the variables having significant 

correlation.  

 

III. RESULTS 

         Table 1 shows the means, standard deviations, correlations 

of all studied variables. 

         Table 1: Means, Standard Deviations and Correlations 

between variables Perceived Organizational Support (POS), Role 

Related Aspects (RODS), Work Involvement (WI) and Work 

Life Balance (WLB) 

 

Variables     POS     

RODS 

    WI WLB 

POS      

RODS -.37**    

WI  .18 .14   

WLB .61** -.48** .13  

     

Mean 

SD  

30.08 

7.37 

69.50 

12.19 

20.57 

3.65 

94.60 

19.06 

**p < .01 

 

         From Table 1 it can be seen that there exists a positive 

correlation (r = .61, p < .01) between Perceived Organizational 

Support (POS) and Work Life Balance (WLB). Further, direct 

effect from step-wise regression analysis (Table 2) suggests that 

POS is a significant predictor (β = .50, p < .01) of WLB. Thus, 

Hypothesis 1 which stated that POS will be positively related to 

WLB is accepted.  

         Hypothesis 2 stated that Role related factors such as Role 

Overload, Distance & Stagnation (RODS) will be negatively 

related to WLB. Table 1 shows the negative correlation (r = -.48, 

p < .01) between RODS and WLB. Also, results of step-wise 

regression analysis (Table 2) confirms that RODS will predict (β 

= -.30, p < .01) WLB. Hence, Hypothesis 2 is accepted. 

         The relationship between Work Involvement (WI) and 

WLB is positive but non-significant (r = .13, p < .20) as shown in 

Table 1. Step-wise regression analysis was not carried out. Thus, 

Hypothesis 3 which states, Work Involvement (WI) will be 

positively related to Work Life Balance, is rejected. And 

Hypothesis 6 which states that WI will predict WLB is also 

rejected 

         Table 2: Regression analysis with Independent Variables 

(IVs) -Perceived Organizational Support (POS), Role Related 

Aspects (RODS) as a predictor of Dependent Variable (DV) - 

Work Life Balance (WLB) 

 

Dependent Variable Predictors β t p 

WLB POS .50 5.97 .00 

 

 

RODS -

.30 

-

3.56 

.01 

 

 

         Table 3: Regression analysis with Independent Variables 

(IVs) -Perceived Organizational Support (POS), Role Related 

Aspects (RODS) as a predictor of Dependent Variable (DV) - 

Work Life Balance (WLB) when Self-efficacy is a moderator 

 

Dependent Variable Predictors         

β 

       

T 

    

p 

             

High Self-efficacy 

 

WLB POS  .49 3.97 .00 

 RODS -

.34 

-

2.79 

.01 

  

Low Self-efficacy 

   

WLB POS  .63 4.83 .00 

     

     

 

         Moderating effect of self efficacy was examined by 

median-split method. Two groups formed based on median value 

were: High self efficacy group and Low self efficacy group. 

Step-wise regression analyses results (Table 3) of both groups 
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indicated that self-efficacy played role of a significant moderator 

between the relationship of a) perceived organizational support 

and work life balance [(high self-efficacy group, β = .49, p < 

.01); ( low self- efficacy group, β = .63, p < .01 )] b) role related 

aspects and work-life balance [(high self-efficacy group only, β = 

-.34, p < .01). Thus Hypothesis 4 which states Self efficacy will 

moderate the relationship between perceived organizational 

support and work-life balance such that the positive relationship 

between POS and WLB will be strong for employees with high 

self efficacy is accepted. However, Hypothesis 5 which states 

Self efficacy will moderate the relationship between Role related 

factors (RODS) and WLB such that negative relationship 

between role-related factors and WLB will be strong for 

employees with high self efficacy is partially accepted as 

stepwise regression analysis didn’t predict the causal relationship 

between RODS and WLB for employees with low self efficacy. 

 

IV. DISCUSSION 

         The positive relationship between POS and WLB is 

indicative of the fact that organizations should meticulously 

attempt to make employees feel cared for. If employees attribute 

integration of their work and family roles to a demonstration of 

the organization’s care and concern for their well-being (POS), 

then they will feel an obligation to reciprocate with commitment 

to the organization (Aryee, Tan, & Debrah, 2003; Rhoades & 

Eisenberger, 2002). POS and its underlying principle of 

reciprocity have been noted to influence work outcomes across 

cultures (Aryee et al., 2003; Yoon & Thye, 2002).  

         Role related factors (Role Overload, Distance, Stagnation) 

have a negative impact on Work-Life balance as found in earlier 

studies (Sharma, 2002). Role overload and Distance are critical 

determinants of burn-out and lowered performance. The 

organisations should make an effort not to overload executives 

with work as it would, in the long run, boomerang and will 

adversely affect not only the individual executive but also the 

organisational productivity. (Sharma, 2002) Also, the findings 

signify the importance of minimizing the gap between what 

executives like to do and what they are expected to do. The role 

related difficulties in maintaining Work-Life Balance can be 

reduced through proper planning, job allocation, delegation, 

decentralisation/ automation etc. 

         Work involvement reflects values and attitudes. Values are 

predominantly the product of cultural learning (Hofstede, 1980, 

1981; Schein, 1992); hence, work involvement may be more the 

product of culture.  Non-significant correlation between WI and 

WLB would be due to the fact that in a collectivistic society like 

India, where the family role takes precedence over the work role, 

family involvement may lead individuals to limit involvement in 

the work role, resulting in work–family facilitation (Aryee, 

Srinivas & Tan, 2005). In this sense, accommodation (Lambert, 

1990) serves as a strategy for ensuring work–family balance in 

India. Thus, though relationship between WI and WLB is 

positive, it is non-significant. 

         According to theory and research (Bandura, 1995), self-

efficacy makes a difference in how people feel, think, and act. In 

terms of feeling, a low sense of self-efficacy is associated with 

depression, anxiety, and helplessness. Such individuals also have 

low self-esteem and harbour pessimistic thoughts about their 

accomplishments and personal development. In terms of 

thinking, a strong sense of competence facilitates cognitive 

processes and performance in a variety of settings, including 

quality of decision-making and academic achievement. When it 

comes to preparing action, self-related cognitions are a major 

ingredient of the motivation process. Self-efficacy levels can 

enhance or impede motivation. People with high self-efficacy 

choose to perform more challenging tasks. They set themselves 

higher goals and stick to them. Actions are preshaped in thought, 

and people anticipate either optimistic or pessimistic scenarios in 

line with their level of self-efficacy. Once an action has been 

taken, high self-efficacious persons invest more effort and persist 

longer than those who are low in self-efficacy (Schwarzer et al. 

1997). When setbacks occur, they recover more quickly and 

maintain the commitment to their goals. Self-efficacy also allows 

people to select challenging settings, explore their environments, 

or create new environments. Thus, the characteristics of high 

efficacious and low efficacious person is indicative of the fact 

that low efficacious person requires more support from the 

organization’s end.   The findings between POS and WLB also 

indicate that the causal relationship between the two variables is 

moderated by Self-Efficacy of the employee. Low self-efficacy 

employees require higher organizational support so as to balance 

their work and life well. The negative relationship between 

RODS and WLB was found only for employees with high self-

efficacy. This would be because the helplessness, anxiety, 

pessimistic beliefs, low need for achievement (Bandura, 1995) of 

low self-efficacy employees that would compel them to 

surrender. Their performance is unaffected by the role 

environment present in the organization.  

 

V. IMPLICATION FOR MANAGEMENT 

         Organizations, who want their workers to achieve a more 

enduring sense of balance, should focus on the personal needs, 

wants, resources, and demands of an individual in his or her 

environment. They would need to adopt a definition of balance 

that was situationally based (Reiter, 2007).  Situationist 

(Kofodimos, 1993)  defined balance as finding the allocation of 

time and energy that fits your values and needs, making 

conscious choices about how to structure your life and 

integrating inner needs and outer demands and involves honoring 

and living by your deepest personal qualities, values, and goals. 

Using a situationist definition of balance, people could be 

grouped according to their values and situational variables such 

as family structure, life stage, gender, career, or income level 

with varying definitions of WLB for different segments. This 

would need to reflect the variability of circumstances of a new 

intern without family responsibilities from that of a 40-something 

female specialist with a baby and toddler at home from that of a 

55-year-old obstetrician who has been working weekends for the 

past 30 years. It involves making optimum choices for each 

individual. It is employers who facilitate this outcome that will 

truly be employers of choice. 

         High perceived organizational support (POS) would (a) 

meet needs for approval, esteem, and social identity and (b) 

produce the expectation that superior conventional performance 

and extrarole behavior, carried out for the organization, will be 

recognized and rewarded. On the basis of the norm of 
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reciprocity, POS would strengthen affective commitment to the 

organization and increase efforts made on its behalf (Eisenberger 

et al., 1986). POS had strong relationships in the predicted 

direction with affective commitment, job satisfaction, positive 

mood at work, desire to remain with the organization, and 

turnover intentions. 

         The recognition and importance of role related factors 

affecting work life balance will help organizations to revisit roles 

formed time and again through integration of preventive 

measures into organizational processes (Sharma, 2005). 

         Greenblatt (2002) identified the three types of resources 

most frequently discussed in deliberations on WLB as temporal, 

financial, and control, with a fourth, less frequently discussed 

group of resources necessary for WLB being personal resources, 

including the physical, psychological, emotional, and social 

resources available to an individual. However, focussing on 

personal resources is important. This will help in developing 

theories and programs to help organizations reap the benefits of 

WLB because focusing on the individual will result in the person 

achieving his or her personal WLB, and the benefits to the 

organization will flow from this. 

         WLB is about much more than flex time, part-time, and 

work from home. It is about assisting people to match their 

behavior to their values (Gurvis & Patterson, 2005). Clutterbuck 

(2004) suggested that organizations need to examine how they 

divide up work responsibilities and HR systems such as 

appraisal, succession planning, and access to training to facilitate 

this cultural change. As an example, an outcome of defining 

WLB as achieving satisfying experiences in all life domains to a 

level consistent with the salience of each role for the individual 

means putting in place tailored programs to help people achieve 

this. This means that if work is important to your self-concept, 

WLB programs will need to help you to achieve satisfaction—

not reduced hours, not flexible delivery, but actual satisfaction. 

Hence, WLB should be framed according to the need of the 

employee. This will not only help in generating perception of 

support amongst employees and modify role environment but it 

will also help the organizations to handle dynamic set of 

employees with diverse set of personal dispositions effectively 

and build a winning workforce that will help organizations to 

leverage competitive advantage over others.  

 

VI. LIMITATIONS 

         The use of self-report data has implications for method 

variance and consistency bias. However, alternative methods of 

data collection, such as an interview, in an area as sensitive as the 

work–family interface are likely to be problematic (Duxbury & 

Higgins, 1991). But, if possible, it should be used to reduce the 

biases of self-reporting method. 

         The present study was conducted on 96 employees but such 

studies would need further exploration on a large sample for the 

purpose of generalization. Also, the number of female employees 

included in the study was limited.  

         The sample drawn was from a manufacturing industry. The 

findings might differ when the industry type changes to IT, 

human services etc.    
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     Abstract- The issue of road accidents is an increasing problem in developing countries. This could be due to increasing road 

traffic/vehicle occupancy. This has been increasing over years. Regulating traffic on roads is an important task. There by reducing 

accidents in accident prone zones. The accident was drastically increased over a decade from 4% to 31%. This is a alarming issue. The 

analysis and identification of such road accident prone zones is essential to reduce the accidents. A model was developed based on 

intersection parameters and no. of accidents by regression analysis. 

    

     Index Terms- intersection parameters, major traffic, minor traffic, correlation coefficient, regression analysis, regression model 

 

    INTRODUCTION 

         The issue of road accidents is an increasing problem in developing countries. This could be due to increasing road traffic/vehicle 

occupancy. This has been increasing over years. Regulating traffic on roads is an important task. There by reducing accidents in 

accident prone zones. The accident was drastically increased over a decade from 4% to 31%. This is a alarming issue. The analysis 

and identification of such road accident prone zones is essential to reduce the accidents. The factors influencing such accidents are to 

be analyses for remedies. Using regression Models, factors influencing road accidents have analyzed using SPSS model. The study 

area selected is part of Hyderabad. Telangana (GHMC) with heavy traffic.The objective of the paper is to review relation between 

accident per year and intersection Parameters. To develop prediction models and test their validity. To suggest improvement measures 

to prevent road accidents and to derive a model for accident parameters. 

 

    Factors responsible for road accidents: 

       The paper considers Identifying factors influencing road accidents, identifying intersection parameters and collection of data. 

Using statistical methods, regression models have to be developed 

Factors influencing road accidents:  

These can be grouped into following. 

1. Vehicle related factors: this may be due to inherent design limitations or defects to lack of maintenance, failure of 

components like brakes, tires and lighting. Visibility, speed and vehicle lighting are also important.  

2. Road related factors: this includes pavement design and conditions, horizontal curves, insufficient lane and shoulder 

width, vertical curves.  

3. Road user related  factors : psychological factors of the users, alertness and intelligence, patience of driver, drivers 

experience and age  

4. Environmental related factors: rain, reduced visibility, bad weather etc. heavy fog and mist and heavy rain also plays 

important role.    

Analysis considerations:   

1. A data of 1-3 year was considered for moderate to heavy Traffic locations 

2. Segments of minimum 0.15 km in region of accident prone locations were taken for analysis. 

Methods for identifying high accident locations:             

a) Spot map method: simplest way is to examine accident spot map which gives spots of max no. of accidents.  

b) Accident frequency method: it is based on accidents frequency; locations are classified from high to low accident 

areas. 

c) Accident rate method it is comparing no. of accidents at location with no. of vehicles travel resulting accident rate.  
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A = ARS (L) (V) + 0.0336(D) (V) 

A = [ (1.552)(L)(V) + (0.014(D)(V) – (0.012)(S)(V)](0.978) W ) 

Y = 1.45 + 1.02X5  + .017X3 (KENYA) 

        Y = 1.09 + 0.031X3 + 0.62X5 + 0.0003X4 + 0.062X2 (JAMICA) 

         Y = 5.77 + 0.755X1 + 0.275X5(JAMICA) 

        Y = 5.77 + 0.755X1 + 0.275X5 (JAMICA) 

 

Earlier models survey:                 
Neumann and Glenn on (1982) described a theoretical model that relates accident on crest curves to available sight 

distance. The development of this model was not based on accident data, rather the model  

 

 

relied on intuitively logical relationship and engineering judgment. Highway designers to systematically evaluate the cost 

effectiveness spot improvement of location with deficient SSD’s can use the model.  

The model is as follows: 

 

 

N = ARH(L)(V) + ARh (Lr)(V)(Far) 

             

 

  Where, 

  N  = Number of accident on a segment of highways containing a crest curve. 

  ARH  = Average accident rate for specific highways 

L = Length of highway segment in miles. 

V = Traffic volumes in millions of vehicles. 

L = Length of restricted sight distance in miles 

Far          = A hypothetical accident rate factor that varies according to both the severity of the sight restriction   and the nature 

of the hidden hazard. 

 

       Glen on (1983) developed model in the basis of the available literature, sufficient evidence appears to indicate that in general, 

horizontal curves experience higher accident rates than tangents and that accident rates and that accidents are generally increase as a 

function of increasing degree of curvature. Glen on horizontal Curve Model reported in the FHWA report accident relationship is 

presented below: 

                              

 

   

 

 

   Where, 

A = total number of accidents on the segment 

ARs = accident rate on comparable straight segment in accident 

L = length of highway segment in miles 

V  = Traffic volume in millions of vehicles 

D = curvature in degrees 

Lc = length of curved component in miles 

 

         Zegeer er al (1992) developed the following accident prediction model for the 1991 FHWA study cost-       effective 

improvements for horizontal curves. 

  

                       

      

 

 

  Where, 

           A = number of total accidents on the curve in 3 years period  

           L = length of curves  

           V = volume of vehicles in million vehicles passing through (both direction) in a 5 Year time 

           D = degree of curve 

           S = presence of spiral  

          W = width of roadway (twice the lane plus shoulder width) on the curve. 

To evaluate the combined effect of road elements, Transportation and Research Laboratory (TRRL) carried out research work in 

Kenya and Jamaica. The equations developed in this study are: 
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Accident = (ADT)(Length)(1.94+0.24Deg-0.026Width-0.25Spirals) 

In (APW) 
0.5 

= 0.0212(AP) + 0.0007 (HTV 
0.75 

+ GAP 
1.25 

) + 0.0210(85
th

  PS) 

 

 

 

 

 

 

 

Where, 

Y = rate per million vehicle kilometer per year 

X1 = road width (m) 

X2 = vertical curvature (m/Km) 

X3 = horizontal curvature (degree/Km)  

X 4 = surface irregularity (mm/Km) 

X5 = junctions per Km. 

 

Charles V zegeer et al (1995) developed Accident Relationships of Roadway Width on low-VolumeRoads Horizontal 

curves represent a considerable safety problem on rural two lane highways. A 1980 study estimated that there are more than 10 million 

curves on the two-lane highway system in the U.S. Accident studies further indicated that curves experience a higher accident rate 

than do tangents, with rates that range from one and a half to four times higher than similar perhaps be more important in light of 

improvements being made related to resurfacing, restoration, and rehabilitation projects, commonly known as the 3R program. Using 

this model form, the variable indicating spiral transitions was also found to be statistically significant, and the basic estimated model 

for total accident rate was given by: 

With all coefficients significant at the p = .0001 level (standard errors are shown in parentheses). 

Total accidents per curve per year could be estimated by the model 

 

                 

 

 

Luis F. Miranda-Moreno et al (2005) developed Alternative Risk Models for Ranking Locations for Safety Improvement. 

The authors compared the performance and practical implications of these models and ranking criteria when they are used for 

identifying hazardous locations. This research investigates the relative performance of three alternative models: the traditional 

negative binomial model, the heterogeneous negative binomial model, and the Poisson lognormal model. In particular, this work 

focuses on the impact of the choice of two alternative prior distributions (i.e., gamma versus lognormal) and the effect of allowing 

variability in the dispersion parameter on the outcome of the analysis. 

 

Henry C. Brown et al (2006) considered the effects of access control on safety on urban arterial streets. Access control 

techniques are used to improve traffic performance and safety on highways. One important benefits of access control is improved 

safety. For a quantitative assessment of the benefits of access control on safety, impact models are needed to predict crash frequencies 

based on the geometric and access control characteristics of the segments. The objective of this research was to develop regression 

models to predict crash frequencies on urban multilane arterial segments. To develop these models, data were collected on geometric 

and access control characteristics of the segments and the number of crashes on the segment by severity type. Negative binomial 

regression models were developed to predict the total number of crashes, number of property-damage0only crashes, and number of 

fatal and injury crashes. 

 

            Fajaruddin Mustakim etal (2007) did his study on block spot study and accident prediction model using multiple regression    

linear models. The study area was federal Route (FT50) Batu Pahat – Ayer Hitam. The regression model was 

           

 

Where, 

APW = accident point weight age. 

AP = number of access points per kilometer 

HTV = hourly traffic volume 

Gap = amount of time, between the end of one vehicle and the beginning of the next in second. 

85
th

  PS = 85
th

 percentile speed 

The model has R-square of 0.9987 

The results of the paper have shown that the existence of a larger major junction density, an increase in traffic volume and 

vehicle speed in federal Route 50 is the contributors to traffic accident. Reduction of vehicle speed, access point, traffic volume and 

gap are likely to have influential effect on the road traffic accidents. 
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Ej =  S    Ej =   Sij(Xi)/Nj 

A= 0.0019(ADT)
0.882 

(0.879)
w
(0.919)

PA
(0.932)

up
(1.232)

H
*(0.882)

T1
(1.322)

T2 

YS = 193.52+0.2t-67.7t1-69.54t2-14.48t3 

Ra= (35436.69312.458.141052)+(0.022814)Rv+(0.000220)Po+(0.023)R 

Fajaruddin Mustakimetal (2008) developed a model for Black Spot Study and Accident prediction Model using Multiple 

Linear Regression. This approach is considered to be helpful for strengthening freeway management and reducing the likelihood of 

incidents. The freeway incident model developed in this study can constitute a useful decision support tool for analysis of traffic 

accident and the implementation of freeway patrol systems. Further, it is useful for selecting optimal location of shoulder rumble strips 

and sonic napping alert system.In case of knowing the trip length or travel time by the AVIS, the applicability of developed model will 

be higher. Future research needs the more specific accident model considering vehicle types such as passenger car, bus, and freight 

vehicle. 

Ali ,Osman Yielder etal (2009) used fractional factorial method for the sensitivity analysis of accident prediction model. 

The evaluation of sensitivity analysis indicated that  average daily traffic (ADT), lane width (W), width of paved shoulder (PA), 

median(H) and their interactions (i.e., ADT-W, ADT-PA and ADT-H) has significant effects on  numbers of accidents.  The effects 

due to each parameter and parameter interactions are estimated using the following equation:  

                                   

 

 

 

 

 

In which Ej represent the effect of the jth factor (i.e., in jth column), n the total number of experimental runs (i.e., n=8), Sij 

represents the sign in row i and column j, Xi represents the value of the prediction variable obtained from the ith experimental run and 

Njis the number of “+” signs in column j. Accident prediction model developed is given below. 

                      

  

   

 

 

 

 

In which A is the number of run-off-road, head on, opposite direction sideswipe, and same-direction sideswipe accidents per mile per 

year, ADT the two-directional average daily traffic, W the lane width in feet, PA the width of paved shoulder in feet, UP the width of 

unpaved (gravel, turf, earth)shoulder in feet,  H the median roadside hazard rating for the highway segment, measured subjectively on 

a scale from 1 (least hazardous) to 7 (most hazardous), T1 = 1 for flat terrain, 0 otherwise. T2 = 1 for mountainous terrain, 0 

otherwise. 

Av rascleetal  (2010) A camera system has been installed on a stretch of 20 km length at a construction site on this highway. 

Since then traffic data have been recorded. The purpose of the camera supervisor is not on accidents reduction the cameras do not 

fully capture the traffic and therefore so far data of only one accidents could be retrieved this is clearly insufficient to calibrate the 

model never the less we present the available data. The reported accidents happen at 328 km on the highway A1 with cars travelling in 

the direction. We present density & velocity data at a 383 km to the accidents at the side of the accidents 383 km and at kilometer 381 

after the accidents referring to condition. 

Donatus lygas, Velmajasiniene etal (2011) analysis of accidents prediction feasibility on the roads of Lithuania. Modeling 

of road accidents carried out based on 1997-2011. Data on fatal & injury accidents on the main roads enabled to construct 

mathematical models for the optimum selection of road safety improvement measures one of the constructed mathematical models 

enables to optimally select road safety improvement measures to mathematically reduce the no. of people killed under unrestricted 

amount of trends. 

 

                                    

 

 

Where Y = forecasted average value 

            T = trend variable Ti variable taking the value in the quarter 1 of the year  & value 0  in the other quarter the fourth  quarter at 

the year is corresponding by the value of variable. 

 

Lazim Abdullah nurnadian zamri (2012) developed road accidents models with two threshold linear fuzzy linear 

regression. The research was design to determine the model road accident a fuzzy regression model was developed in describing road 

accidents in Malaysia over the period of 1974 to 2007 using three prediction thresholds. Level h=0.5 were accounted in this paper the 

model structure was developed after consider linearity assumption of model variable the model for road accidents uses registered 

vehicle population and road length as variable based on one response variable of  road accident. The model shows that the variable of 

registered vehicle & population provide higher impact to the number of road accident. 
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Y = D + AX1  +   BX2  +  CX3  

 

 

 

 

 

 

 

 

 

 Multiple Linear Regression Model is if Y is the number of accident per year as dependent variable and X1,X2 and X3  are the 

independent variable representing the traffic volume (AADT), length pf the segment (km) and number of median openings per km 

respectively. Then the Multi Linear Regression model is in the forms as follows 

                                          

 

 

 

D is constant, A, B, C are proportional coefficients.  

 

 

 

 

Methodology:  
 The proposed methodology is as shown in fig1.  

 

 
                                                  Fig.1   flow chart for methodology 

 

  Detailed analysis will be carried out through monthly, annual and hourly data and analyzed.  Data collection:  There are 6 

selected intersections in selected segments. Intersection details are as given in table1. The data for above areas and intersections are 

collected from police records in accidents/year, traffic volume (major and minor road), turning traffic volume in vehicles/day, 

pedestrian volume etc.. Data is to be extracted from Accident data of whole record and also some data from HMDA and R&B 

department. Primary and secondary data was collected for Cybarabad city, from state police department and national crime records 

bureau.  It includes no. of vehicles involved, Time, severity etc., the data was from 2007 to 2011. Data was also collected from 

cybarabad police stations of Balanagar Zone 

 

                                                         Table 1 INTERSECTION Details 

 

CHAINAGE(KM) INTERSECTION PLACE TYPE 
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1 Chandanagar T- legged 

6.6 Miyapur T- legged 

9.6 Jntuh 4- legged 

16.4 Balanagar T- legged 

17.6 Sanathnagar T- legged 

 

 

 

Analysis and results:  
Using curve fitting technique & SPSS software package, curve fitting is done to test relation between road intersection 

parameters and accident rate by Microsoft excel. SPSS software takes data from excel file and generates tabulated reports, charts and 

distribution trends. (Figs. 2-10).  For each model, regression coefficients, variances were found. Based on statistical analysis of 

secondary data of road accidents, relation between accidents and intersection parameters was found .like  Accidents  /year  vs  major 

road volume, minor road volume, turning traffic volume, pedestrian volume, approach width, turning radius , speed and no of legs.  

 

 

           
       Fig 2 Major Traffic          Fig 3 Minor traffic                    Fig 4 Turning Traffic 

 

 

 

        
    Fig 5 Pedestrians   Fig 6 Approach Width  Fig 7  No.of Legs 

 

 

 

   
  Fig 8 Unpaved    Fig 9 Turning Radius  Fig 10 Speed 

 

 

 

A model was developed between accident rate and intersection parameters using SPSS regression analysis. Scatter plots were 

drawn between accidents /year as a function of parameters major road volume, minor Volume, turning traffic volume, pedestrian 

volume, approach width, no. of legs, unpaved shoulder width and turning radius.  Regression correlation was found. From the above 
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trend line approach, variation of accident rate with respect to intersection parameters is estimated and a model was developed. Based 

on regression model of each intersection parameter prediction model was developed from the data as shown below in table 2  

               

 

 

 

 

 

                       Table 2: regression coefficients 

 

VARIABLES COFFICENTS MODEL 1 MODEL 2 MODEL 3 MODEL 4 

CONSTANT 67.5711 324.0681 -65.1354 187.2354 

MAJOR TRAFFIC ……. 0.0000 -0.0001 0.0005 

MINOR TRAFFIC 0.0077 …… 0.0081 -0.0039 

TURNING TRAFFIC -0.0025 -0.0059 ……. -0.0069 

PEDESTRIAN VOLUME -0.0340 -0.0207 0.0346 ……… 

APPROACH WIDTH -1.6887 -0.8866 -2.2525 -0.2387 

NO OF LEGS 84.8679 -7.8870 105.8817 -21.6706 

UNPAVED SHOULDER -80.4882 -57.8540 -47.0821 23.7664 

TURNING RADIUS 2.8751 2.9388 2.7246 1.0413 

SPEED -1.5654 -0.2140 -1.6650 0.6787 

Correlation, r 0.897 0.844 0.894 0.668 

Co-efficientof determination,r
2
  0.805 0.712 0.8 0.447 

 

A model form was developed. Among these models from table 2, model 4 all parameters shows maximum relation with 

accident rate and   hence adopted. 

 

 

 Model form   

Accident rate, Y  =  5.0 E -04 MRV -3.86 E -03mrv – 6.91 E -01AW -2.17 

E+01NL + 2.38 E+01UP + 1.04 E+0.00TR +6.79 E-01V + 187.235   

 

 

Conclusions:  

 
Relation between accidents/year and various intersection parameters were found and a model was developed from regression 

analysis. As number of intersections increase, accident rate increases, major traffic, unpaved shoulder, speed and turning radius have 

positive relation with accident rate. Minor traffic shows negative relation with accident rate.  
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Abstract- Familial hyperaldosteronism type 1, also called 

glucocorticoid – remediable aldosteronism (GRA) is a rare 

autosomal dominant disorder associated with variable degrees of 

hyperaldosteronism, high levels or hybrid steroids (e.g., 

hydroxycortisol, 18 – oxocortisol), that are suppressed with 

administration of glucocorticoids. A 14 year old female 

presented with weakness of sudden onset in all four limbs. On 

examination she is found to be hypertensive and investigations 

revealed hypokalemia with elevated aldosterone levels and 

suppressed plasma renin activity leading to a diagnosis of GRA. 

Suppression of ACTH release with exogenous dexamethasone is 

a useful diagnostic and therapeutic strategy. Treatment with the 

mineral corticoid receptor antagoinsts spironolactone and 

epleronone is also efficacious.  

 

I. INTRODUCTION 

RA is a rare monogenic autosomal dominant disorder 

characterized by early onset moderate to severe refractory 

hypertension. It is caused by a genetic crossover that allows the 

ACTH – driven 11β – hydroxylase promoter to drive aldosterone 

synthesis instead of cortisol synthesis. Hypertension frequently 

has its onset during childhood and is usually refractory to 

standard anti-hypertensives such as ACE inhibitors and b-

blockers. Hypokalemia can develop in those treated with a 

potassium – wasting diuretic, but random potassium levels are 

usually normal, (1). These patients may have a family history of 

hemorrhagic stroke at a young age.  Early recognition of this 

disorder and treatment with steroids controls the hypertension 

and prevents its complications. One such case is reported here 

and there are no other case reports of the GRA from India.  

 

II. CASE REPORT  

History 

        A 14 year old female patient came with a chief complaint of 

generalized weakness associated with myalgias from one month 

duration & sudden onset of weakness of all 4 limbs since 2 days. 

H/o of head ache, not associated with vomiting, h/o polyuria & 

increased thirst, No h/o of cranial nerve of bladder / bowel 

involvement. She is not a smoker or alcoholic. She has been 

diagnosed as hypertensive one month back and started on Tab. 

Amlodipine 5 mg and Atenolol 50 mg O.D.  

 

Examination  

        Patient is moderately built, moderately nourished, No pallor, 

clubbing, cyanosis, pedal edema and lymphadenopathy. No 

cushingoid or acromegalic features No goiter & no neuro 

cutaneous markers.  

        PR 90 / min regular rhythm normal volume all peripheral 

pulses felt equally on both sides. BP- 200 / 110 mm Hg in right 

upper limb in supine posture and 220 / 110 mm Hg in right lower 

limb. Respiratory rate and temperature normal and JVP normal. 

Hypotonia in all 4 limbs, Power 3/5 in both upper limbs, 1/5 in 

both lower limbs, Superficial reflexes corneal abdominals reflex 

+ Plantars, DTR absent, Sensory examination normal, No signs 

of meningeal irritation, skull and spine are normal, Other systems 

examination normal.  

 

Investigation  

        CBP Hb% 12 gm / TLC 8100/mm3, ESR – 20mm 1
st
 hr, 

CUE normal, ECG – ST depression and T inversion in all 

precordial leads, Prominent U waves present, S/o hypokalemia, 

glucose – 126 md/dl; urea 26 md/dl; creatinine 1.0 md/dl ; 

sodium 155 meq/1, potassium 2.8 meq / l, Ultrasound abd : with 

grade I renal parenchymal changes normal sized kidneys. 

Thyroid profile normal, Serum ANA negative, Ds dna negative, 

Echocardiography normal, Fundus examination macular 

stippling, Visual acuity 6/6 both eyes, 24 hr urine, Urine 

Volume 6 lt, metanephrines 1.98 ng/dl, Doppler of renal 

artery normal, 24 hr Urine k + 30 meq/d (elevated), proteins 

150 mg/d, Urine volume 5000 ml, ABG analysis Ph 7.41, hco3 

– 19 meq/l, pCO2 30 mm hg, Na +, 150 meq/l, K+ 2.5 meq/l.  

        In view of increased urinary potassium loss and high blood 

pressure of the patient, plasma aldosterone levels and renin 

activity are measured, Plasma renin activity <0.1 ng / ml / hr, 

(normal value), Plasma aldosterone – 28.2 ng/dl, ARR - > 280, 

Important clinical point is that PRA is suppressed (< 1.0 

ng/ml/hr) in almost all patients with primary aldosteronism. To 

confirm the hyperaldosteronism, Confirmatory saline infusion 

test done. After 4 hr of loading 2 litres of normal saline plasma 

aldosterone concentration was estimated, plasma aldosterone 

concentration after saline infusion is 30 ng/dl (<5 ng/dl normal), 

Hence primary hyperaldosteronism has been confirmed.  

        CT Abdomen : Bulky kidneys with grade II renal 

parenchymatous changes, No adrenal masses found, MRI 

abdomen – Normal.  

        Urine 18 Oxy cortisol and 18 hydroxy cortisol levels were 

elevated.  

 

G 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 1, January 2015      312 

ISSN 2250-3153  

www.ijsrp.org 

Treatment  

        Patient started on dexamethasone 0.5 mg at bed time and the 

hypertension controlled well and the atenolol is stopped and the 

patient is now only on amlodipine 2.5 mg with dexamethasone. 

The therapeutic goal of normotension is achieved. 

 

III. DISCUSSION  

        Primary aldosteronism (PA) is the most frequent cause of 

secondary hypertension, and patients display an increased 

prevalence of cardiovascular events compared with essential 

hypertensives. To date, 3 familial forms of PA have been 

described and termed familial hyperaldosteronism types I, II and 

III (2).  

        FH type 1, or glucocorticoid – remediable aldosternoism, 

(GRA) is autosomal dominant in inheritance and is associated 

with variable degrees of hyperaldosteronism, high levels of 

hybrid steroids (e.g. 18-hydroxycortisol, 18-oxocortisol), and 

suppression with exogenous glucocorticoids. FH type II refers to 

the familial occurrence of Aldosterone – producing adnoma 

(APA) or bilateral idiopathic hyperaldosternism (IHA) or both. 

(3).  

        A rare cause of aldosterone excess is glucocorticoid – 

remediable aldosteronism (GRA), which is caused by a chimeric 

gene resulting from cross – over of promoter sequences between 

the CYP11B1 and CYP11B2 genes that are involved in 

glucocorticoid and mineral corticoid synthesis, respectively. This 

rearrangement brings CYP11B2 under the control of ACTH 

receptor signaling; consequently, aldosterone production is 

regulated by ACTH rather than by renin. This is a rare example 

of a hormone – over producing, syndrome without an increase in 

the number of cells making the hormone (4). Normally, 

angiotensin II stimulates aldosterone production by the adrenal 

zona glomerulosa, whereas ACTH stimulates cortisol production 

in the zona fasciculate. Owing to chimeric gene on chromosome 

8, Mineralocorticoid production is regulated by corticotropin 

instead of by the normal secretagogue, angiotensin II in these 

patients. Therefore, aldosterone secretion can be suppressed by 

glucocorticoid therapy. In the absence of glucocorticoid therapy, 

this mutation results in overproduction of aldosterone and the 

hybrid steroids 18 – hydroxycorticsol and 18- oxycortisol, which 

can be measured in the urine (20-30 times normal in these 

patients) to make the diagnosis. Clinically GRA presents with 

early onset HT, with the mean age of onset being 13 years. HT is 

moderate to severe in most cases but can be mild or normal 

depending on the hereditary factors controlling HT and dietary 

salt intake. Hence, a positive family history is always not 

forthcoming. Patients with GRA are more prone to develop 

cerebrovascular accidents, especially fatal cerebral hemorrhage 

from rupture of intracranial aneurysms. Left ventricular wall 

changes are also common, indicating excess of aldosterone in the 

blood and may be independent of the degree of HT. Growth is 

typically not affected in children with GRA unlike Apparent 

Mineralcorticoid excess (AME) and congenital Adrenal 

hyperplasia (CAH). (5) 

        The Dexamethasone suppression test (DST) should be used 

in patients with biochemical primary hyperaldosteronism, who 

have a suggestive clinical history, and negative CT imaging of 

the adrenals. However, a positive DST should not displace the 

primacy of direct genetic testing in the diagnosis of GRA (6). For 

establishing the diagnosis, genetic testing for the chimeric gene is 

done with either Southern blotting or polymerase chain reaction 

(PCR) based technology.  

        FH type II autosomal dominant and may be monogenic. The 

hyperaldosteronism in FH type II does not suppress with 

dexamethasone, and GRA mutation testing is negative. FH type 

II is more common that FH type I, but it still accounts for fewer 

than 2% of all patients with primary aldosteronism. The 

molecular basis for FH type II is unclear, although a recent 

linkage analysis study showed an association with chromosomal 

region 7p22 (7).  

 

IV. CONCLUSION  

        Primary aldosteronism is being increasingly diagnosed in 

the current era and the diagnosis of familial forms of 

hyperaldosteronism like GRA facilitates directed therapies and 

screening of at – risk individuals and kindreds.  
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Abstract- The system is a flourishing research area in the field 

of wireless communications. This paper presents the overall 

framework of the necessity as a safety monitor for Alzheimer’s 

patients. Alzheimer’s patient is a person having the difficulties 

about memory with the concepts of place & time. Global 

Positioning System (GPS) locator watches for patients are 

essentially RT-trackers that allow the family members or 

caregivers to have a complete access to whereabouts of person 

24hrs. The GPS technology is placed inside a cavity made from 

a polycarbonate material which is in the midsole of the shoe. 

GTX says, the normal duration of the shoe - one to three years. 

The design of the system gives Energy efficiency, robustness, 

and reliability. Patient is having a mobile sensor unit which 

includes a GPS chip and antennas. Mobile sends latitude, 

longitude, and a time stamp. A GTX tracking map gives the 

latitude and longitude information on a geographical 

information system (GIS). The developed system can be used to 

track a specific area of patients. The main advantage of the 

system is a multilingual system. This means that we store the 

wav file in any language and play it back. 

 

Index Terms- Alzheimer’s patients, GPS, GTX tracking map, 

UID, RT- trackers. 

 

I. INTRODUCTION 

s millions of baby boomers approach towards the age of 

65, the rates of Alzheimer’s sufferers are expected to 

continue to rise significantly in the coming decade. About 5.4 

million Americans are living with the disease that figure 

predicted to rise to as many as 16 million by 2050, according to 

the Alzheimer's Association. To make easier for caregivers and 

family members to keep track of those suffering dementia, 

Personal Location Services Company GTX Corp has partnered 

with comfort shoe manufacturer Aetrex to produce the GPS 

Shoe that allows real-time tracking of the wearer. [1] 

       GTX started out producing footwear for children with a 

miniaturized GPS chip and cellular device embedded in the sole 

that allowed parents to keep track of their offspring via an 

online portal and then started offering similar shoes aimed at 

long distance runners. The technology is also beneficial in 

keeping track of those suffering dementia to embed its GPS 

technology into comfort and wellness shoes for the elderly. 

       There are already a number of wearable GPS devices such 

as watches and bracelets designed to keep track of loved ones he 

or she will be young and old. Shoes are a perfect fit for the 

technology as it's something the person being track is unlikely 

to wander off without. It is more relax or the elderly than 

the GPS platform shoes we looked at a few years ago. 

       The GTX system uses low power two-way GPS tracking 

technology. It continually tracks the location and movement 

times spent by of the wearer and relays the information to a 

monitoring center through mobile networks. The wearer is 

pinpointed by logging into a secure internet portal or via smart 

phone applications. The system also allows caregivers to receive 

an alert message or alarm on their smart phone or computer. 

There is a direct link to Google maps plotting the wearer's 

location when the GPS shoe moves outside a preset area. [1] 

 

II. SYSTEM DESIGN 

       The system proposed the GPS based wireless Shoes with 

path guidance. For this first store the co-ordinates coming from 

the GPS and the name of the place in to the SD card via the 

matrix Keyboard. Also store the voice from the user which 

records the name and other information about the place which 

can guide the patient or the person wearing the shoes. After this 

as soon as the user wears the shoes, the µc continuously 

compares the latitude and the longitude co-ordinates coming 

from the GPS every second with the co-ordinates stored in the 

SD card memory. 

       If at any place the coordinates match then for that particular 

place the proposed system informs to user loaded information. 

The system shoes the name and other details of that place on the 

LCD and also can hear the info about the place from the 

earpiece. Also mobile sends these coordinates to the base unit 

via the GSM modem .The PC receives these coordinates via 

GSM and redirects these latitude and longitude coordinates to 

the visual basic software. The VB s/w then shows these co-

ordinates on the GOOGLE map so that the person can exactly 

locate the location of the user. 

       The wireless helmet is a very well-organized tool for path 

guidance and also for tracking the user wearing the helmet via 

GOOGLE maps. 

       The major factors considered in the system design are 

energy efficiency and reliability. The mobiles are battery 

powered and therefore need energy-efficient hardware and 

software. This can achieve by optimizing the data volume and 

signal processing to minimize energy consumption. One 

technique is to minimize the duty cycle (percentage of time the 

mobile node 

A 
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is on) using sleep/awake protocol. The fixed units, on the other 

hand, do not necessarily have strict restrictions on energy and 

processing power. For example, draw energy from the power 

supply of the street lighting system. Nevertheless, their 

communication range is limited in a similar way to the mobile 

units due to regulations on emission and coexistence issues with 

other wireless networks in the area. [2] 

  

RF ID based bank application 

       Here As soon as the Alzheimer patient goes to a bank then 

the Bank RFID receiver picks up the RFID tag and displays all 

the information to the Alzheimer patient required by his to do 

his normal banking transaction. 

       GSM based appointment scheduler: The Alzheimer patient 

will be reminded about his appointments and meetings via SMS. 

This SMS is sent by the home server based VB s/w. On PC we 

have VB s/w which will have all the details of the appointment 

and meeting of the Alzheimer patient. As soon as the present 

time matches with the set time in VB the VB s/w will send an 

SMS to the Alzheimer patient reminding him about his 

appointments and meetings 

THE VISUAL BASIC SOFTWARE FOR BANKING SOFTWARE 

 

 
 

BLOCK DIAGRAM 
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III. BLOCK DIAGRAM DESCRIPTION 

ARM LPC 2138: 

       The microcontroller (µc) unit receives these coordinates and 

compares it with the co-ordinates stored in serial memory. If both 

match, the corresponding advertisement is displayed on the LCD.  

The µc reads the coordinates received via GPS. The µc is 

interfaced to a µSD card (up to 2 GB). For this install the fat file 

system (16 bit) on the SD card. Then store all the word files in 

the SD card in *.wav format in a database. 

       As soon as the GPS co-ordinates are received the µc will 

compare the co-ordinates with the heading of all the wav files 

stored. For example if we store the wav file for co-ordinates 

“1234.5678 “ then the corresponding name of the sound file will 

be “12345678.wav”. So the µc will compare received co-

ordinates will search for the wav sound file having the name 

going and will play back the sound file. In this manner create the 

database of 4000-5000 wav files to create our own voice library. 

The main advantage of the system is a multilingual system. This 

means that we store the wav file in any language and play it 

back. The only thing is that the user has to enter the same name 

of the file. 

       The matrix kb is used to store the GPS coordinates as well as 

the name of place in the serial memory. The I2C bus based serial 

EEPROM is used to store these co-ordinates in memory. 

       Features of microcontroller :A 128-bit wide memory 

interface and unique accelerator architecture enable 32-bit code 

execution or implementation at maximum clock rate. The 

LPC2132/34/36/38 microcontrollers are based on a 16/32-bit 

ARM7TDMI-S CPU with real-time emulation and embedded 

trace support, that combine the microcontroller with 32KB, 

64KB, 128KB, 256KB and 512KB of embedded high-speed flash 

memory [8]. 

       Due to their tiny size and low power utilization, these 

microcontrollers are ideal for applications where miniaturization 

is a key requirement, such as access control and point-of-sale. 

With a wide range of serial communications interface and on-

chip SRAM options of 8KB, 16KB, 32KB, they are very well 

suited for communication gateways and protocol converters, soft 

modems, voice recognition and low-end imaging, providing both 

large buffer size and high processing power. Various 32-bit 

timers, single or dual 10-bit 8-channel ADC(s), 10-bit DAC, 

PWM channels are present. The 47 GPIO lines with up to nine 

edge or level sensitive external interrupt pins make these 

microcontrollers particularly suitable for industrial control and 

medical systems and also many more.[8] 

 

LIQUID CRYSTAL DISPLAY: 

       The received co-ordinates are shown on the graphical LCD. 

Also the name of place that matches with the database is 

displayed on LCD. 

       LCD is used in a project to visualize the output of the 

application. We have used 16x2 LCD which indicates 16 

columns and 2 rows. So, we can write 16 characters in each line. 

So, total 32 characters we can display on 16x2 LCD. 

       LCD can also used in a project to check the output of 

different modules interfaced with the microcontroller. Thus LCD 

plays a vital role in a project to see the output and to debug the 

system module wise in case of system failure in order to rectify 

the problem. 

 

Keypad MATRIX: 

       The keypad is in standard format of eight pin connector. The 

4x4 keypad has the layout like the table shown below. BK is 

backspace while entering the password. EN is enter and is used 

do enable/disable menu item or enable the system. 

       Keyboards are the most widely used input device of the 

8051, and the basic understanding of them is important. At the 

lowest level, keyboards are arranged in matrix form of rows and 

columns. The CPU accesses both rows and columns through 

ports: therefore, with two 8-bit ports, an 8 X 8 matrix of keys can 

be connected to microcontroller. When a key is pressed, a row 

and a column make a contact: otherwise, there is no connection 

between them.  
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IV. SCANNING AND IDENTIFYING THE KEY 

       The rows are connected to an output port and the columns 

are connected to an input port. If no key has been pressed, 

reading the input port will yield 1s for all columns since they are 

all connected to high (VCC). If all the rows are grounded and a 

key is pressed, one of the columns will have 0 since the key 

pressed provide a path to ground. It is function of the 

microcontroller to scan the keyboard constantly detect and 

identify the key pressed. 

       To detect pressed key, the microcontroller grounds all rows 

by providing 0 to the output latch, then it reads the column. If the 

data read from the columns D3 to D0 =1111, no key has been 

pressed and the process continues until a key press is detected. 

However, if one of the column bits has a 0, this means that a key 

press has occurred. For example If D3 to D0 = 1101, this means 

that a key in the D1 column has been pressed.  After a key press 

is detected, the microcontroller will go through a process of 

identifying the key, starting with the top row, the microcontroller 

grounds it by providing a low to D0 only: then it reads the 

columns. The data read is all 1s, no key in that row is activated 

and the process is moved to the next row. It grounds the next 

row, reads the columns, and checks for any 0. This process 

continues until row is identified. After the identification of the 

row in which the key has been pressed, the next task is to find 

out which column the pressed key belongs to.  

 

RS 232: 

       RS 232 IC is a driver IC to convert the µC TTL logic (0-5) 

to the RS 232 logic (+-9v). Many device today work on RS 232 

logic such as PC, GSM modem , GPS etc. so in order to be in 

touch with such devices we have to bring the logic levels to the 

232 logic (+/-9v). 

 

GSM MODEM: 

       GSM is a digital mobile telephony system. With the help of 

GSM module interfaced, we send short text messages to the 

required authorities as per the request. GSM module is provided 

by sim uses the mobile service provider and send message to the 

respective authorities as per programmed. This technology 

enables the system a wireless system with no specified range 

limits.   

       GSM uses a variation of time division multiple access 

(TDMA) and is the most widely used of the three 

digital wireless telephony technologies such as TDMA, GSM, 

and CDMA. GSM digitizes and compress data, then sends it 

down a channel with two other streams of user data, each in its 

own time slot. It operates at 900 MHz to 1800 MHz frequency 

band. 

 

GPS MODEM: 

       The GPS smart receiver features the 16 channels .Ultra low 

power GPS architecture. This complete enabled GPS receiver 

provides high position, velocity and time accuracy performance 

as well as high sensitivity and tracking capabilities. 

Benefits- 

1. Ultra low power utilization  

2. Easy and fast to install  

3. Superior urban canyon performance  

4. Low cost with high performance  

 

SD CARD: 

SD card is basically is used as a storage device which will 

required to store the required data. The system database can be 

used to store in SD card in the form of .wav file and can be 

accessed from that whenever it is required. SD card is interfaced 

with the system using a protocol called SPI protocol. 

 
[1] 

The GPS Shoes allow real-time tracking of the wearer [1] 
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V. CONCLUSION 

         Proposed implementation presents the overall framework of 

the necessity of positioning system as a safety monitor for 

Alzheimer’s patients. It is easy to find and guide the Alzheimer’s 

patient by sitting on one place. We can apply the system for the 

child also for safety and perfect guidance. The design provides 

an option (such as an alarm button on the mobile unit) for patient 

to request help in case of emergency. The location information is 

mapped onto a GIS system for ease of localization and efficiency 

in providing help. Our experiments show that the system is 

robust and trustworthy. In this view, location recognition is an 

application field, but the idea may be applied to other scenarios. 
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    Abstract- The development of electrochemical methods for mineralization of agricultural organic pollutant imidacloprid in aquatic 

environment was investigated. In the present paper, the electrochemically generated strong oxidants destroy the pesticide in the bulk 

solution by oxidation reaction. The disappearance of pesticide as a function   of time was estimated by differential pulse polarograph 

(DPP). As first, we have studied the electroanalytical behaviour of imidacloprid insecticide by DPP using a dropping mercury 

electrode (DME) as working electrode and Hg/Hg2Cl2, Cl
-
(sat) as a reference electrode  in Britton-Robinson buffer (pH 3.0−10) as a  

supporting electrolyte. The results that were obtained showed that, the BRB with pH 8.0 was the best medium for reduction of 

imidacloprid on the mercury electrode at the peak potential -0.974 V. The range of linearity was found to be from 1.0 μg ml
-1

 to 12.0 

μg ml
-1

with limit of detection of (LOD) 0.6552 μg ml
-1

and limit of quantification (LOQ) was 2.184 μg ml
-1

. The R
2
 value was 0.996. 

DPP method was successfully applied for electrochemical mineralization study of imidacloprid, follows first order kinetic reaction. As 

observed from different concentrations, the mineralization of insecticide was also increased from 72.38 to 93.36% with the increasing 

current density. The method used in this work is simple, accurate and economical. 

 

 

    Index Terms- Imidacloprid, Insecticide Differential pulse polarography, Mineralization 

 

I. INTRODUCTION 

It is known that ever growing use of pesticides in the agricultural sector has lead to several environmental problems. Howerever 

enhanced use of pesticides and the problems related to them are yet to attract the attention of scientific community in India. 

Neonicotinoid insecticide, imidacloprid [1-(6-chloro-3-pyridylmethyl)-N-nitroimidazolidin-2-ylideneamine] is an important part of 

agriculture management. Imidacloprid are one of the newer classes of synthetic systemic insecticides with worldwide use in the last 

three decades.  

There are number of physico-chemical methods used by many researchers for the removal of pesticides from aquatic environment, 

coagulation[1], reverse osmosis[2], microwave plasma detoxification[3], biological method [4-5], advanced oxidation processes[6-

7], adsorption[8-12], Fly ash[13], photodegradation[14-20] . 

 
Figure 1: Chemical structure of imidacloprid 

 

Electrochemical mineralization is an advanced technology used for the removal of organic and inorganic impurities from 

water and wastewater [21-22].The advantages of electrochemical method are easily controlled and facilitate automation of a process 

and cost effective. In this method removal efficiency of pesticide in aquatic environment is good [23]. 

 There are various techniques such as the high performance liquid chromatography (HPLC) [24-26], gas chromatography 

(GC) [27-29], enzyme linked immunosorbant assay (ELISA) [30-34]  and radioimmunoassay (RIA) [35] have been developed for the 

detection and quantification of the imidacloprid, but all these methods have disadvantages such as long analysis time, consume a lot of 

reagents and expensive. In view of this, it is proposed to develop a cost effective electroanalytical differential pulse polarographic 

(DPP) method for determination and decontamination of imidacloprid pesticide in aquatic environment. 

 

II. MATERIALS AND METHODS 
A. Chemicals 
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Analytical reagent grade chemicals were used for preparation of solutions in doubly distilled water. The reference standards were 

imidacloprid, ammonium chloride, ammonium acetate, sodium acetate, ammonium nitrate, acetic acid, phosphoric acid, boric acid and 

organic solvents such as dichloromethane, hexane, ether etc. were purchased from local mark. Universal BRB buffers were prepared 

according to the standard procedure with AR chemicals.  

 

B. Standard Solutions 

A 1.0 mgml
-1

stock solution of the insecticides was prepared by dissolving an appropriate amount of imidacloprid and stored 

under refrigeration. This solution was stable for at least one month.  

 

C.  Equipments used 

Polarographic analyzer model CL-362 supplied by an Elico Ltd, Hyderabad with PC through its RS 232C interface with the 

help of ELICO’s windows based software were used for polarographic measurements. A dropping mercury as a working electrode, 

saturated calomel as reference and platinum wire as auxiliary electrodes was used. The pH measurements were carried out with the 

help of Elico pH meter. 

 

D. DPP determination of imidacloprid insecticide 
 

For differential pulse polarographic studies, dilutions of stock solution were prepared in 0.04M BRB buffer solution at pH 

8.0 as a supporting electrolyte to obtain concentration ranging from 1.0 μg ml
-1 

to 12.0 μg ml
-1

. A series of electrochemical experiment 

was performed in an undivided 10 ml cell with three electrodes system. The solutions were degassed prior to analysis by bubbling 

purified nitrogen gas through the cell for 5 min and differential pulse polarogram of imidacloprid insecticide were recorded at 

optimum parameters.  

E. Electrochemical degradation setup 

The electrochemical degradation experiments were conducted by batch process using undivided cell of 100 ml capacity. The 

anode and cathode were located vertically and parallel to each other with an inter electrode gap of 1.0 cm and area of cross section 1.0 

cm
2
 (simply conductivity cell). The material used as the anode and cathode was platinum. These electrodes were dipped in the 

aqueous solution containing definite concentration of imidacloprid and ammonium chloride as supporting electrolytes were added in 

to the electrolytic cell to increase the conductivity of the solution and to decrease the electrolysis time. The solution was constantly 

stirred at 200 rpm using a magnetic stirrer in order to maintain uniform concentration of the electrolyte solution. A stabilized DC 

power supply was used as the source of electric current for the experiments. Studies were carried out for the investigation of optimum 

conditions for the degradation and removal of the imidacloprid solutions by the electrocatalytic oxidation process.   

The insecticide imidacloprid in aqueous solution at different time interval were extracted from the electrolysis medium using 

methylene chloride. The extracts were dried and reconstituted to 0.04 M BRB buffer at pH 8.0. These samples were analyzed 

Polarographic analyzer using optimum parameters.  

 

III. RESULTS AND DISCUSSION  

A. Effect of pH 

Before application, a quantitative determination of imidacloprid insecticide, additional characterization of the working electrode was 

performed. DPP polarogram of imidacloprid were recorded in the pH range 3.0 to 10.0 to study the pH dependence on peak potentials 

(figure 2.0). It is seen that Ip is maximum in the range of pH 6.0-8.0 for the first peak and pH 3.0-6.0 for the second peak. 

Consequently, the values of Ip are high for the first peak at pH 8.0, which was chosen as the analytical signal for reduction of 

imidacloprid insecticides on the mercury electrode at peak potential(Ep) -0.974V.  

Therefore the electrochemical reduction of imidacloprid takes place in two waves by a mechanism commonly proposed for the nitro 

compounds [36-41].The first one corresponds to a four-electron transfer process to give the hydroxylamine derivative, and the second 

corresponds to a two-electron transfer get converted in to NH2 group 
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Figure 2: Differential pulse polarographic behavior of 10.0 μg ml

-1
imidacloprid insecticide at different BRB pH values; (a) 3.0(b) 4.0 

(c) 5.0 (d) 6.0 (e) 7.0 (f) 8.0 (g) 9.0 and (h) 10.0  

 

 

B. Optimization of instrumental parameters 
 

For optimizing conditions of DPP instrument, the dependence of Ip and Ep of imidacloprid on scan rate, drop time current 

range and pulse amplitude has been studied. The scan rate was varied from 3 to 12  mV/s and a maximum response for selected 

pesticide was obtained at 6 mV/s.  

 

Figure 3: Effect of pulse amplitude on Ip of 10.0 μg ml
-1

of imidacloprid insecticide at  a) 5.0 mV b) 10.0 mV c) 25.0 mV d) 50.0 mV 

and e) 100.0mV,  at pH 8.0, current range 10μA, scan rate 6mV/sec, drop time 1sec. 

The effect of the pulse amplitude on the Ip of imidacloprid insecticide from the range of 5.0 to 100 mV shows that a 

maximum value of Ip of selected pesticides were obtained at 100 mV is higher as compared to that obtained by unoptimised 

parameters, so 100 mV is chosen as optimum pulse amplitude quantification of insecticide with correlation coefficient 0.998as shown 

in Figure 3. The optimum parameters used for analysis of insecticide  are current range10μA, data acquisition slow, scan rate 

6mV/sec, drop time 1sec, scan type forward, scan range start -0.200V end -1.7 V, pulse amplitude 100 mV and cc compensation is 0% 

.It was also observed that the Ip is linearly proportional to pulse amplitude according to the following equation [1] 

                    Ip (μA) = 0.054x (mV) - 0.084                  [1] 

 

C. Calibration and method validation of insecticide 
 

A study was carried out using optimum analytical parameters of DPP at peak potential (Ep) -0.974 V, to observe a 

relationship between Ip and concentration of insecticide, a calibration curve and polarogram has been prepared by a series of standard 

solution of imidacloprid as shown in Figure 4.  

The range of linearity was found to be from 1.0 μg ml
-1

 to 12.0 μg ml
-1

 with limit of detection of (LOD) 0.6552 μg ml
-1

and 

limit of quantification (LOQ) was 2.184 μg ml
-1

. The R
2
 value was 0.996. For the determination of precision of the developed method, 

the reproducibility was calculated from 5 independent measurements of 3.0 μg ml
-1

and 6.0 μg ml
-1

of imidacloprid solutions on the 

same day, obtaining relative standard deviations (RSD) of 0.61 % and 0.72% respectively. For the inter-days (within 3 days) accuracy 
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determinations, the RSD for day 1, day 2 and day 3 obtained for  measurement of 3.0 μg ml
-1

are 1.123%, 1.524% and 0.894% 

respectively and for 6.0 μg ml
-1

were 1.12 %, 0.51 % and 1.92 %.  

 

         

 
 

Figure 4: Differential pulse polarogram and calibration curve  of imidacloprid insecticide at pH 8.0 in BRB buffer solution as a 

supporting electrolyte obtained at  a) 1.0 μg ml
-1

b) 2.0 μg ml
-1

c) 3.0 μg ml
-1

d) 4.0 μg ml
-1

e) 5.0 μg ml
-1

f) 6.0 μg ml
-1

g) 7.0 μg ml
-1

h) 

8.0 μg ml
-1

i)9.0 μg ml
-1

k) 12.0 μg ml
-1 

 

In order to determine the accuracy of the proposed method, a recovery study was carried out by the addition of an amount of 

three different concentrations of imidacloprid (3.0 μg ml
-1

, 6.μg ml
-1

and 9.0μg ml
-1

) into the polarographic cell and measuring the peak 

currents of respective concentrations. The actual amount of imidacloprid found in the cell were calculated using the obtained 

regression equation (Ip (μA) =415.5C+0.513). The recoveries obtained were 97.29± 0.79 %, 97.26 ± 0.40 % and 99.47 ± 0.40 % 

respectively.  

 

 

D. Choice of electrode for degradation of insecticide 

In order to optimize the process of electrochemical mineralization, the choice of the electrode material plays an important 

role. The observation on the electrolysis of imidacloprid using different electrodes    in an undivided cell was performed. Platinum 

electrodes showed not only an excellent stability but also offered, higher conductance of current during degradation of insecticides.  

 

E. Effect of supporting electrolytes 

The electrochemical degradation of imidacloprid was performed in different electrolytes. It can be seen that in the presence of 

ammonium chloride, the mineralization efficiency was increased. From this observation it was concluded that the introduction of Cl¯ 

containing electrolytes can enhance the degradation efficiency and shorten the degradation time, which may be attributed to the 

reaction between the generated chlorine/hypochlorite and the insecticide molecule. 

 The proposed electrode mechanism is as follows 

When ammonium chloride was used as supporting electrolytes for electrochemical degradation of imidacloprid, at cathode ammonium 

ion get discharged as given below. 
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Ammonia gas generated was dissolved in water and only hydrogen gas was collected in electrochemical setup .The hydrogen gas 

formed, during electrolysis is due to combination of hydrogen radicals. The free radicals also get adsorbed on the electrode. This 

adsorption phenomenon is responsible for the high catalytic activity of electrode. 

 

In an indirect oxidation process, the anodic reaction that occurs in electrolysis of ammonium chloride involves the oxidation 

of chloride ions in to chloride radicals. The chlorine radicals can also undergo combination forming strong oxidants molecular 

chlorine/ hypochlorite [42-43]. The insecticide is then destroyed in to the CO2, NO3
- 
etc as mineralization products     [44] in the bulk 

solution by oxidation reaction of the generated oxidant. The formation of the reactive chloride species causes an increase in the redox 

potential of the solution, and can allow the oxidation of the imidacloprid insecticides in the treated medium [45-47]
.
  

 

 
 

 

F. Electrochemical kinetics study of imidacloprid 

The electrochemical degradation of imidacloprid is a simple pseudo-first-order kinetic reaction was attempted. In the indirect 

electrochemical oxidation process, the insecticide removal rate is proportional to the concentration of the organic compound 

(pollutant) and to the chlorine/ hypochlorite concentration because the indirect oxidation is mediated by chiorine/hypochlorite. The 

decreased concentration of insecticide with respect to time is measured by DPP analytical method as shown in Figure 5. Therefore, 

the kinetics for PEST removal is                                

 
Electrochemical oxidation involves the application of an electrical current to the electrolyte to convert chloride to chlorine / 

hypochlorite. The chlorine / hypochlorite will oxidize the pesticide and then get reduced to chloride ion. The process is then repeated 

in a catalytic fashion. Therefore, the concentration of chlorine/hypochlorite during the electrolysis is assumed to be a constant, and so 

equation [2] can be written as a pseudo-first-order kinetic equation. 

 

 
The degradation rate constant k can be determined by using following first order rate equation (3) 

 

 
The slope of the plot (not shown) of log (Ct/C0) versus time (t) gives the value of rate constant k as shown in figure6.0. Here, 

C0 is the initial concentration of neonicotinoids in milligrams per liter, and Ct is unconsumed concentration of neonicotinoids at time 

(t). Table 1.0 provides the rate constant and half lives of imidacloprid. High values of correlation coefficients (above 0.98) indicate 

that the hypothesis of pseudo-first-order reaction of neonicotinoids removal fit well.  

The half-life and rate constant are two most important parameters of the persistence of an insecticide. The effect of current 

density and concentration of insecticide on the two parameters were studied separately in ammonium chloride medium. From the 

kinetics study it was observed that as current density at different concentration   increases, the half period of decreases and reaction 

rate coefficient increases as given in Table 1. It was observed that as current density at different concentration   increases, the half 

period of decreases and reaction rate coefficient increases as shown in Table 1. 

              
Table: 1. Electrochemical mineralization of imidacloprid. 

100m

A 

http://insects.tamu.edu/extension/bulletins/water/water_01.html#persistence-g
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Figure 6: Electrochemical degradation kinetics of imidacloprid insecticide at various current densities at 0.010 mg ml

-1
 

 

 

G. Electrochemical mineralization of imidacloprid 

The electrochemical degradation and mineralization of neonicotinoid insecticide imidacloprid in an aqueous has been 

investigated.DPP study was employed for the mineralization study of imidacloprid solutions to measure the peak current at optimum 

parameters after extraction in dichloromethane before and after electrolysis. The mineralization efficiency was calculated using the 

relation [5] 

 

                          
                                    

[5]                 

              C0 - Ct 

%E =                  X 100                    

                  C0 
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Where, C0 is the initial concentration and Ct is the final concentration value at a time (t) of insecticide solution, respectively. 

 

 
 

Figures 7.0: Electrochemical degradation of imidacloprid insecticide at different current density and concentration 0.010 mg ml
-1

 

 

Initially, the decontamination of insecticide from aquatic environment in different initial concentrations (0.01, 0.015 and 0.020 

mgml
-1

) was investigated by indirect electro-oxidation process using platinum electrodes as both anode and cathode at a current 

density of 50mA in NH4Cl electrolyte solution for 7.5 hrs. As the initial concentration of insecticide was increased 0.01 mgml
-1

 to 

0.020 mg ml
-1

, insecticide degradation efficiencies were increased to 72.38%, 84.95% and 88.24% respectively as shown in figure 7.0. 

The energy consumptions at 0.010 mg ml
-1

 and different current density from 50,100,150 and 200 mA of insecticide were 0.07812x10
-

3
, 0.333x10

-3
,
   

0.3125x10
-3

, and
   

0.2916x10
-3     

kWhm
-3

 for 7.5 hrs. The sanitization of imidacloprid insecticide from aqueous solutions 

in different initial concentrations was also investigated by electrochemical method with different current density of from 50, 100, 

150,200 mA in NH4Cl electrolyte solution at the same time. As the current density at 0.01 mgml
-1

l insecticide concentration was 

increased to 200 mA, imidacloprid degradation efficiencies of 50 mA were increased from 72.38 to 93.36% As observed from 

different concentrations, the degradation of  insecticide were also increased with the increasing current density, but not at expected 

level.. 

 

H. Conclusion 

In this work, electroanalytical DPP technique was successfully applied for the electrochemical degradation and kinetic study 

of imidacloprid follow first order kinetic reaction. The results show that current density influences the % degradation, rate of reaction 

and half life of the imidacloprid insecticides. Finally, it can be concluded that the proposed DPP method which are sensitive, accurate, 

precise, fast and low cost methods were successfully developed for the determination of insecticide in water environment. This 

method has a great potential as an alternative method for this application in the future. 
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Abstract- The Aim of this conclusive research study was to 

examine factors affecting job satisfaction of Mekelle University 

academic staff as explained by Herzberg job motivator and 

hygiene factors. A random sample of 60university employees of 

Mekelle University was selected as a statistical sample. 

Employing a descriptive survey method and data were collected 

through questionnaire. The campus members were generally 

satisfied with their jobs. However, female faculty members were 

less satisfied than male faculty members. The factor 

“Achievement” was the most motivating aspect for faculty. The 

least motivating aspect was “salary.” The demographic 

characteristics were negligibly related to overall job satisfaction. 

 

Index Terms- Job satisfaction, Hygiene factors, Motivation 

Factors, education 

 

I. INTRODUCTION 

any studies focusing on organizational behavior have 

given extensive consideration motivation, employee 

jobsatisfaction and organizational performance. All these 

variables are interdependent on each other. 

       Simply the association between motivation, job satisfaction 

and organizational performance can be viewed as: Motivationcan 

be elaborated as what individuals strive to achieve better. 

However, not everyone gets motivated by the identicalfactors. 

Someone may get motivated by or satisfied by achieving higher 

authority and responsibility where some otherperson merely 

needs flexibility in work schedule, or someone may be motivated 

by sense of accomplishment. 

       When we talk about motivation this only effects people 

when they are ready for it and when it is applied the best 

waysuitable for them. That is, when it feeds the needs of the 

person to be motivated. Still the motivation will not have effect 

onindividuals if they are unable to perform a task or if they are 

not willing for certain tasks. Here comes the role ofleadership as 

leaders have to decide what foundation requirements are there to 

apply motivation and what sort ofmotivation is needed. 

Motivation is going to work if the right person with right skills is 

took the responsiblefor the job orotherwise it will be wastage of 

resources and time, and may lead to an opposite side that creates 

an incapable and nonwilling job performer. 

       This paper is aimed to study all those employees who are 

involved in academics duties in the public sectoruniversity set 

up. This study is based on the basic questions that is, verification 

ofHerzberg’s theory of motivators and hygiene factors. So the 

current research is only to test the Herzberg’s theory; so this 

research has both theoretical and practicalperspectives (Nadem 

m., 2005). 

 

Objectives  

 To describe the overall level of job satisfaction among 

University academic staff.  

 To describe the Mekelle University  academic staff’s 

level of satisfaction with the job motivator factors 

(achievement, advancement, recognition, responsibility, 

and work itself).  

 To describe the University academic staff’s level of 

satisfaction with job hygiene factors (pay, working 

conditions, supervision, policy and administration, and 

interpersonal relations).  

 To describe relationships between academic staff s’ 

level of job satisfaction and demographic 

characteristics.  

 To describe relationships between selected job satisfier 

factors (achievement, advancement, recognition, 

responsibility, and the work itself) and the overall job 

satisfaction of University academic staff.  

 To describe the relationships between selected jobs 

dissatisfied factors (relationship, University Legislation, 

salary, and working conditions) and the overall job 

satisfaction of University members.  

 

       The population for this study was campus of Mekelle 

University (N=6Campuses ;Endayesus (Main Campus), Adihaki, 

Ayder, Kalamino, Aynalem and Quiha). Purposive sample of  

1 campus (Adihaki) was selected as a statistical sample. The 

sample comprised of 60academic staff. Employing a descriptive 

survey method and data were collected through questionnaire 

 

II. METHODOLOGY 

       The research design was conclusive design method and data 

were collected through a questionnaire.Consisted of five-point 

Likert type scale with responses varying from 1 (very 

dissatisfied) to 5 (very satisfied).The first section of the 

questionnaire consisted of questions regarding to the 

demographic characteristics. Part two of the questionnaire 

consisted of the Job Satisfaction Index. The Job Satisfaction 

Index include all facets of the job when determine job 

satisfaction, utilizing five-point Likert type scale, with responses 

ranging from 1 (strongly disagree)to 5 (strongly agree).  

 

2. Conceptual Model and Development of Hypothesis 

       Knowing job satisfaction requires study of great debates on 

this topic, one of the major contributories of this topic is 

Herzberg’s theory of motivation. This paper starts with the 

review of Herzberg’s theory of motivation and ends with the 

M 
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findings regarding job satisfaction in Public Sector University set 

up in Tigray, Ethiopia. 

2.1 .Duality Theory of Job Satisfaction by Herzberg 

       The debate on job satisfaction started when Herzberg 

published his book “THE MOTIVATION TO WORK” (1959). 

This book was based on interviews conducted with engineers and 

financial Managers. The respondents were asked to recite a story 

about the event when they went exceptionally bad or 

exceptionally good. According to those situations he divided 

work dimensions in two elements Motivators and Hygiene 

factors. All those factors those caused exceptionally good 

feelingswere motivators and satisfying factors; achievement, 

recognition, work itself, responsibility, advancement, and 

growth.While recalling about the exceptionally bad events, they 

responded following points, administration of the company 

andits policy, supervisory behavior, relationship with superiors, 

working environment, salary, relationship with 

coworkers,relationships with subordinates, status, personal life, 

and safety measures. 

       Herzberg described the above as Hygienefactors and related 

these events with external context of the work, and the 

motivators are going to deal with internalmind state. He 

compared his theory with traditional approach in motivation that 

assumes that salary, supervision orcompany policy leads 

employees towards higher job satisfaction. According to 

Herzberg job satisfaction is not throughimproving these 10 

hygiene factors but by escalating the six motivators. 

       Moreover, an absence of the motivator factors will not cause 

job satisfaction e.g. when employees were not offeredrecognition 

or achievement or any other motivator for their work this will not 

cause the dissatisfaction of job yet theyare not going to be 

motivated. The concept parallel to job satisfaction is not job 

dissatisfaction but no job satisfaction,and similarly opposite of 

job dissatisfaction is not job satisfaction but no job 

dissatisfaction.Herzberg’s theory was severely criticized and 

pointed out by various researchers, as Vroom (1964) this theory 

was making people uncovering themselves and making them 

good by attributing positive events to internal factors andnegative 

events to external events. Even (1964) also criticized his work as 

he said that this theory was based on alimited job range and 

examined only one aspect of the job attitude, but if critical 

incident method of interviewing isfollowed and used findings 

support the duality (Herzberg’s) theory of job satisfaction. 

2.2 Job Satisfaction 

       The concept and assessment of job satisfaction began in 

1911 with the research of Taylor. Taylor (911) stated thatrewards 

like the earnings of the job, incentive payments, promotion, 

appreciation, and opportunities for progress couldlead to 

increased job satisfaction ( as cited by Aslan, 2001). Various 

researchers have defined the term job satisfaction.Wiener (1982) 

states that, job satisfaction is an attitude towards work-related 

conditions, facets, or aspects of the job.Feinstein (2000) was of 

the view that Job satisfaction is more of a response to a specific 

job or various aspects of thejob. 

 

       Job satisfaction is an important element from organizational 

perspective, as it leads to higher organizationalcommitment of 

employees and high commitment leads to overall organizational 

success and development (Feinstein,2000) additionally growth, 

effectiveness and efficiency of the organization and low 

employees’ intentions to leave theorganization (Mosadeghard 

2000). Obstinately, dissatisfied individuals leave the organization 

and inflate the motivationof those staying there (Feinstein, 2000) 

and as a result workers loose performance and efficiency and 

might sabotage thework and leave the job (Sonmezer and 

Eryaman 2008). 

       Various researchers have contributed their research findings 

from organizational set ups, in order to increase employeejob 

satisfaction and have given various suggestions to boost up the 

satisfaction. Feinstein (2000) says in order toincrease 

individual’s satisfaction level employees should be given 

advancement opportunities. Similarly changes inorganizational 

variables, such as pay scales, employee input in policy 

development, and work environment could thenbe made in an 

effort to increase organizational commitment and overall 

outcome. Elton Mayo found that interactionwithin the group is 

the biggest satisfier. Safety, relation to work and success are 

followed by intergroup relations(Bektas, 2003). Mosadeghard 

(2000) gave Job satisfaction dimensions like nature of the job, 

management andsupervision, task requirement, co-workers, job 

security, and recognition and promotion had more effect on 

employees’organizational commitment in organizational set up. 

Pensions and profit-sharing plans are positively associated with 

jobsatisfaction (Bender and Heywood, 2006). According to 

Stephen (2005), one would be wrong to consider one 

singlemeasure of job satisfaction and there may be number of 

reasons that need to be considered (Stephen 2005). He 

furtherfound that actual work was the biggest satisfier and 

working conditions were the least satisfier; job security was also 

bigdeterminant of job satisfaction. Penn et al. (1988) found that 

opportunity for professional development is the 

biggestdeterminant to differentiate satisfied and non-satisfied 

employees. An employee will be satisfied if he has reached 

theideals in his profession; he will develop positive feelings 

towards his profession (Sirin 2009). 

       Absence of work life balance, lack advancement 

opportunities, work environment, lack of encouragement, lack 

ofrecognition may lead to stress, which ultimately causes 

dissatisfaction, burnout and finally increased turnover ratewithin 

organization (Ahmadi and Alireza, 2007). Job satisfaction is 

inversely related to burnout, intentions to leave theorganization 

(Penn et al. 1988). Job satisfaction is increased when income is 

greater than predicted income in educationsector (Bender and 

Heywood, 2006). 

 

2.3. Job Satisfaction in University 

       Hagedorn (1994) tested a causal model among faculty at 

different stages of career development and found thatsatisfaction 

with salary, total work hours, and co-workers support affected 

the level of stress and ultimately satisfaction. 

       Increased freedom and flexibility of academicians would 

have resulted in significantly greater job satisfaction (Benderand 

Heywood, 2006). According to Sonmezer and Eryaman (2008) 

Salary, social status, advancement, ability 

utilization,administrative-employee relationship, creativity, 

security are the main factors that determine job satisfaction 

amongsteducation sector employees. 
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       The job satisfaction research among administrative staff 

generally found satisfaction is best predicted by work 

stresscaused by interpersonal relationships and the teamwork 

perceptions (Volkweinet al., 1998). They found that 

teamworkhas a positive association with satisfaction and work 

stress caused by interpersonal relationships is negatively 

associatedwith satisfaction. Same results were witnessed by 

Volkwein&Parmley (2000) when they studies 

administrativesatisfaction and made a comparison between 

public sector and private sector universities. Element of 

teamwork, those aresame as Herzberg’s relationship with co-

workers, is found to be positively associated with satisfaction 

confirming thetheory of Herzberg’s. Johnsrud& Rosser (1999) 

conducted research on middle level managers and witnessed 

thatperception of recognition, mobility, discrimination, and 

external relations, were the best explanatory variables of 

jobsatisfaction. Volkwein and Zhou (2003) found that 

organizational, environmental, and personal characteristics 

proved tobe less influential than features such as teamwork, job 

security, and interpersonal relationship. They concluded 

that‘‘overall satisfaction is the product of a complex balance of 

many ingredients’’. 

       In sum, none of the studies confirm or disconfirm 

Herzberg’s duality theory. Almost all of the studies have 

concludedaffects of either motivators or hygiene factors on job 

satisfaction. Smerekand Peterson (2006) used all elements 

ofduality theory to testify the impact of all these factors over the 

satisfaction of administrative employees; and concludedthat the 

work itself was the biggest predictor of job satisfaction amongst 

university administrative employees. Thisstudy is conducted to 

verify the findings of Smerek and Peterson’s work in an 

underdeveloped countries set up with lackof resources and poor 

infrastructure. 

 

 

The conceptual model was adopted from the research of Smerek 

and Peterson (2006) research work. This modelcontains personal 

characteristics, job characteristics, perceived work environment 

(intrinsic and extrinsic) and jobsatisfaction as major constructs of 

study (see Fig. 1). Overall, the conceptual model frames the three 

research questionsdriving the study: How influential are personal 

characteristics and job characteristics on job satisfaction? What 

are thegreatest predictors of job satisfaction? And is Herzberg’s 

duality theory of motivators and hygiene factors verified inthis 

higher education context? The following hypothesis can be 

developed based on previous discussions. 
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Figure 1: Herzberg’s motivation-hygiene and job satisfaction 

 

III. RESULTS AND DISCUSSIONS  

        The mean age of respondents was 31 years. Respondents 

consisted of 93% (n =53) male and 7% (n =4) female academic 

members. The 4% of campus respondent had attained a doctorate 

degree, 8%  assistant professor,  8%  assistance Lecture and 80% 

lecturers. The mean number of years teaching experience of 

respondents was8 years. All of the respondents (n = 60 or 100%) 

are permanently employed. 

 

 

 

Table 1.Means and Standard Deviations for Overall Job Satisfaction 

 

Variable All Compus members  female Male 

mean  SD Mean  SD Mean  SD 

Overall Job satisfaction  3.85 0.69 3.69 0.77 3.86 0.68 

Source: own survey (2014) 

 

        Based on a five point Likert type scale with responses 

ranging from strongly disagree (1) to strongly agree (5). The 

overall level of job satisfaction was 3.8 5(SD=.69). In terms of 

Table 1  the results indicate that there is a not significant mean 

difference in the levels of job satisfaction experienced by male 

and female employees. Females reported lower levels of job 

satisfaction (Mean = 3.69, SD = .77) relative to male faculty 

(Mean = 3.86, SD= .68). Cognizance must however, be taken of 

the fact that the number of the females who participated in the 

study made up only 8% of the sample. Thus, drawing 

conclusions from the results will have little substance. 

 

 

 

 

 

Table 2.Means and Standard Deviations for Job Motivator and 

Hygiene Factors 

 

Motivational Factors  

 Achievement 

 Advancement 

 Work Itself 

 Recognition  

 Growth  

 

Job 

Satisfaction 

 Relationship 

 University Legislation 

 Work Condition 

 Salary/Money   
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Motivator 

factors  

Mean SD Hygiene 

Factors 

Mean  SD 

Achievement  4.4 0.4 Relationships 3.7 0.47 

Advancement  4.3 0.63 University 

Legislation  

3.4 0.66 

Recognition  2.79 0.5 salary 2.74 0.83 

Responsibility  4 0.39 work  

condition  

2.87 10.55 

Work itself  4.2 0.5 

Source: own survey (2014) 

 

        Based on a five point Likert-type scale with responses 

ranging from very dissatisfied (1) to very satisfied (5), Academic 

staff provided the following mean satisfaction scores with the job 

motivator and hygiene factors: achievement4.4; advancement, 

4.3; recognition, 2.79; responsibility, 4.0; work itself, 4.2; 

Relationship, 3.7; University Legislation, 3.4; salary, 2.74; and 

working conditions, 2.87  (Table 2) 

 

 

Table 3. : Relationships between Overall Job satisfaction and Job Motivator and Hygiene Factors 

 

motivators 

factors  

R P Hygiene  R P 

Achievement  0.43 0.000*** Relationships 0.23 0.076* 

Advancement 0.15 0.257 University 

Legislation  

0.303 0.019** 

Recognition  -0.37 0.003*** salary 0.68 0.000*** 

Responsibility  0.023 0.861 work condition 0.710 0.000*** 

Work itself 0.071 0.591 

*** Significant at  1%   **  significant at 5%  *significant at 10% 

Source: own survey (2014) 

 

        Correlations were calculated to describe the relationships 

between faculty member’s overall level of job satisfaction and 

the job motivator and hygiene factors (Table 3). Correlation 

coefficients were as follows: advancement, r = .43; achievement, 

r = .15; recognition, r =- .37; responsibility, r = .023; work itself, 

r = .071; salary, r = .68; University Legislation  , r =. 303; and 

working conditions, r =.71; 

 

Table 4. : Relationship between Overall Job Satisfaction and 

Selected Demographic Variables 
 

Variable R P 

Age  0.09 0.492 

Total  years teaching  -.1 0.447 

Degree 0.114 0.388 

Source: own survey (2014) 

 

        Correlations were calculated to describe the relationships 

between academic staff overall level of job satisfaction and 

selected demographic variables (Table 4). The coefficients were 

as follows: age, r = 0.09; total years teaching, r = -.1;and 

highest earned degree, r =.114. 

 

 

 

 

 

 

 

 

Table 5.  Regression of Overall Job Satisfaction on Selected 

Independent Variables 

(Stepwise Entry) 

 

Variable R2 b 

Salary  0.475 0.571 

Working Condition  0.504 0.710 

constant   .596 

Source: own survey (2014) 

 

        The multiple regressions revealed that three distinct factors 

could explain the variability among overall job satisfaction. The 

multiple regression analysis revealed that salary accounted for 

47.5% of the variance in the level of overall job satisfaction. 

When a working condition was added to the regression equation, 

50.4% of the variance in overall job satisfaction could be 

accounted for (Table 5). 

 

IV. CONCLUSIONS/RECOMMENDATIONS  

        The survey reveals that demographic factors such as age, 

academic rank, and degree no significant impact on job 

satisfaction; which implies that based upon age, total years 

teaching, and academic rank of the academic staffs are stable 

with regard to their overall level of job satisfaction. Nonetheless, 

demographic characteristics facilitated the discovery of 

differences in overall job satisfaction by gender. Adihaki 

Campus academic staff inMekelle University were generally 

satisfied with their jobs. However, Female college members were 

less satisfied than male academic staff in the current study. In the 

research out put the factor “Achievement” was the most 

motivating aspect. The least motivating factor of respondents’s 

jobs was the “salary.” The findings show that thoserespondents 

were most satisfied with the content of their job and least 

satisfied with the context in which their job was performed. 
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Department heads and Directors  should conduct a job analysis 

for each position and seek innovative ways to enhance the work 

academic staff actually perform. Conversely, the environment in 

which university academic work is performed should be assessed 

to improve the context.  

        All of the job motivator and hygiene characteristics were 

moderately or substantially related to overall job satisfaction. 

Besides, this conclusion implies that the basic tenants of the 

motivation-hygiene theory may not hold true for faculty in the 

University. In this regard, factor analysis should be employed on 

the motivator-hygiene factors to derive a more parsimonious set 

of factors which serve as independent variables in facet-

satisfaction investigations. Moreover, a lesser amount of items on 

a measure would possibly decrease non-response error and 

increase the percentage of usable responses.  

        The findings reported in this study make a valuable 

contribution to the awareness of understanding the concept of job 

satisfaction and the effect the motivator and hygiene factors on 

job satisfaction. However, additional research is needed to 

further investigate the potential relationship and effect these 

variables and other variables have on job satisfaction.  

        It is hoped that the problem  to the faculty members’ job 

satisfaction are found in this research can contribute to a great 

extent to improve the level of academic staff as well as academic 

education level in University.  
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    Abstract- Recently, internet is one of the most efficient and 

effective ways to communicate and sharing the information 

especially in terms of social networking sites. With over billions 

of users connected through online social network and due to the 

popularity of social network sites, more people are concerning 

about the privacy and it has become an important issue. In this 

paper we will review how the current privacy plays on social 

network sites, analyze how personal information is being 

influenced by internet and social network, and also we will 

discuss how the privacy become a risk and how to employ 

security awareness to avoid privacy risk. 

 

    Index Terms- Privacy, Social Network, Threats, Privacy 

awareness, Risk factors 

 

I. INTRODUCTION 

illions of internet users use social networking website to 

communicate with their friends, share their thoughts, 

photos, and videos. It’s critical for all computer users to be aware 

about computer security and privacy and to know what steps to 

take to defend against attacks. Social networking privacy issues 

have risen among users. As number of social networks is 

growing, the default settings share everything and what is 

important is that users have to set their privacy setting options to 

make their accounts more private. At the same time security 

attacks continue to be a major concern of all users. How to keep 

computers and social networking more secure and more private 

are the challenges that have been concern for every users. Not 

only because of the number of attacks but also because of the 

difficulties faced in defending against these attacks and threats. 

Online networks provide significant advantages both to the 

individuals and in business sectors.  Many users provide 

information about themselves on social network which can be 

searched and hacked by the strangers. Thus, it raises privacy and 

security issues. Unfortunately many users are not aware of this.  

II. LITERATURE REVIEW 

    Currently, in the era of advanced internet technology, Social 

Network becomes incredibly popular tool on the internet and 

becomes widely used around the world. It is powerful tool in any 

ages of people especially among teenagers and young adults in 

the propose of communication and self-expression [1], and it is 

easy mean of sharing information with other users who has a 

common interest such as photos, likes, dislikes, interests, 

relationship status, job details, current town details, political 

views, religious views etc. [2] [3] [4]. Unfortunately, though this 

technology most of users are not aware of the privacy risk 

associated whenever they shared sensitive information in the 

internet [4], so that privacy concern will be raised among those 

online interactions if their personal information has been shared 

to other people [3] [5]. 

    According to consumer security risks survey 2014, is done by 

B2B International in conjunction with Kaspersky Lab shown that 

even using social networking is worldwide, but however there 

are minority of them understanding the risks of using social 

networking especially in terms of using mobile device to access 

the sites. Correspondingly, more than 78% of correspondents did 

not concern their information to be targeted by cyber-attacks or 

cyber-crime and they though that no any dangerous with any 

activities on their social network. The survey also found that one 

of ten has ever conversed to anonymous person about personal 

information, while 15% sending personal information which has 

not been exposed anywhere before through social network. 

Furthermore, 12 % of correspondents using public Wi-Fi to fill 

online account information, but only 18% of them who 

concerned that their personal information disclosure is excessive 

or not and 7% seriously considered their communicating through 

social networking is one of major factor which information will 

be lose [6]. 

    Every social network sites ask users to accomplish a profile 

which contains privacy information including name, address, e-

mail and so on. Through this information is claim to be danger 

which can be easily accessed by unexpected person [7] [8], but 

what is happening today, most of social network users tend to 

public real identity and post private information where privacy 

will be raised [9]. Accordingly, [3] [4] [7] [8] [10], they 

described that online social networking data is of great help to 

the researchers, analysts, and any kind of third party who has 

opportunity to mine and use data for particular purposes such as 

spamming, fishing, targeted advertising and so on [4]. This is 

because sensitive information and their interaction are stored in 

social OSN server are not always honest and transparent due to 

the nature of OSN allows third parties to collect and analyze 

easily [9]. 

    Raji and her colleagues demonstrated that there are some 

principle privacy problems in social network like Facebook. For 

instance, Users used their real information to create an account 

profile to the rest of the Facebook users, The default privacy 

settings are not enough in Facebook, so users expose too much 

information to others users, Users do not change the OSN default 

privacy settings that are provided, and Sometime it is unavailable 

to adjust the privacy setting which is offered by Facebook such 

as the users can see the whole his or her shared information 

whenever users add his or her to be in friend list [9]. 

M 
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    However, sometime there is a must to users to reveal personal 

information in particular reason, as demonstrated by [7]. They 

also illustrated that users have to reveal the personal information 

on social network in order to be effective and do this for 

maturing their identities. In reality, online communication can 

bring them to be intensive revelation compared to face to face 

communication. Furthermore, in the face of information of 

behavior of users are able to conceptualize as continuum which 

describes as information privacy protection behavior. This means 

information can disclose accurately in one side, but it is not for 

other sides. By the way, users can participate all and can 

protecting their personal information at the same time by partly 

disclosing of them.  

III. RECENT SOCIAL NETWORK’S ACTIVITIES 

    It is not be denied that consuming of social networks 

(Facebook, Twitter, Google Plus, LinkedIn and Pinterest) are 

increasing considerably, people turn and trust them to share the 

information. However, there are still large number of user’s 

online social network did not recognize that their information 

will be delved by anonymous person and did not concern enough 

about their privacy [7]. In the graph below shows the number 

how many billions and millions of people prefer social network 

sites in today world. 

 

 
Figure 1: Number of Users on Popular Social Network sites [11] 

 

    Regarding to recent statistic of social networks worldwide 

usage above ranked by number of active users found in October, 

2014, Facebook was the first social network to surpass billion 

registered accounts. Third-ranked Google+ had over 320 million 

monthly active accounts. Meanwhile, microblogging network 

Twitter had less than 300 million active users on their site [11]. 

    Moreover, the statistic of social network activities in 2013 as 

show in figure 2 described that how activities were play in social 

network; uploading and sharing photos on Facebook is the most 

popular activities by achieving over 800 million active users, 

while Google+ and Twitter had about 370 and 323 million active 

users of uploading and sharing photo respectively. Furthermore, 

posting comment about my daily activities in Google+ and 

Twitter are not common as Facebook, which are only half of 

Facebook active users posted comment, while active users of 

posting comment about daily activities had only 361 and 286 

million respectively [7] [12]. Correspondingly, more than 20% of 

Facebook users do not concern about privacy setting as possible 

[7], meanwhile the consumer security risks survey 2014 [6], 

shown that less than 20% of social network users concerned to 

the personal information will expose excessively or not. 

 
 

Figure 2: social network activities in 2013 [7] [12] 

IV. PRIVACY CONCERNS WITH SOCIAL NETWORK’S 

SERVICES 

    The popularity of social networks service is not a secret 

anymore. With 1.35 billion users connected with Facebook, 

followed by 340 million with Google+ and 280 million on 

twitter, the phenomena has moved the way how people 

communicate from interpersonal communication into mass media 

communication[13]. They freely to talk to anybody regardless of 

their mutually know each other or not. However, the most 

controversial issue with regard to the social networks services is 

how genuine they keep the privacy in private. There are many 

possible ways that the privacy of a social network user’s 

information can be compromised: publication of specific 

information on the network to unintended recipients due to 

poorly understood defaults, accidental data release, intentional 

use of private data for marketing purposes by the social 

networking site, court order, and so on [14]. 

    While people keep talking about privacy, the issue of the 

borderline between public area and private area of social media 

space are still unclear.  In some situation, users want their 

personal information to be known only by a small circle of close 

friends, and not by strangers. While in other scenario, they are 

willing to reveal personal information to anonymous strangers, 

but not to those who know them better, like their father or 

mother. Dwyer et al. have risen up a question on the relationship 

between Internet privacy concern and their willingness to share 

information and develop new relationship in [15]. They proposed 

the diagram to show the inter-relationship between privacy and 

trust. 
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Figure 3. Privacy and trust model 

 

    The diagram shows that in order to develop new relationship 

some privacy need to be revealed in order to get trust from other 

party. However, the question here is that how much trust we can 

allocate for a new relationship and how trusted is the person that 

we are going to develop a relationship with? 

    The figure 4 shows the group of users and their motivational 

of using the social networks [16]. 

 

 
 

Figure 4: group of users and their motivational of using the social networks 

 

    It is clearly identified that the individuals group exposed to the 

potential privacy threats. In fact, the other groups can become the 

predator for the individual group to steal the personal 

information of the individuals. 

    Privacy is about something that we should keep secret from 

others. But keep something private in the public is madness and 

this is what happens to social networks services nowadays. For 

an example, Google is one of the main cloud storage for the 

Internet users. At the same time, it has Google+ for social 

network services. In here, the issue of privacy is critical as 

Google uses single sign-on method to access those services 

offered by them. It is easy whether you use the Gmail service, 

keep files in Google Drive, or upload photos to Google+, 

everything you write, upload, or post gets stored in a server that 

belongs to the online service, not to you. And because of 

outdated rules enumerated in the ECPA, this cloud-based data is 

vulnerable to a privacy loophole so big that a Google self-driving 

car could roll through it. 

V. INFLUENCES OF SOCIAL NETWORK AND 

PERSONAL INFORMATION 

    The life of social network is on the users` personal 

information. Some of the social networks service member are 

willing to share their personal information to public and some are 

making private only for certain group. Amanda and Mary have 

conducted a survey and find out that for girls, social networking 

sites are primarily places to reinforce pre-existing friendships; for 

boys, the networks also provide opportunities for flirting and 

making new friends [17]. 

    Each Internet user connected to social networks has a digital 

identity. It is made up of everything users publish on their 

various accounts and allows a sketch to be drawn of their 

personalities. The potential risk of the personal information on 

the social networks that the users might be facing are; 

    Stolen identity - this always happen someone has stolen 

somebody identity for certain purposes. 

    Pedophilia and sexual crimes - Teenagers, who are more 

numerous and more active on social networks, are exposed to 

sexual predators. Predators have time to make contact with their 

victims, most of the time under a false identity, and locate them 

geographically. The risk is even greater as teenagers are less 

likely than adults to be careful on these networks [16]. 

    Illegal advertisement and spam - the online advertisement 

always refer to the user personal information. What they like, 

what they like to visit and many others on user’s personal 

information. 

    Government spy - the government might have been spying on 

each of the individual personal information. Snowden for 

example has revealed a leak saying that the government of 

United State is actually spying on each of individual citizen. This 

can be done via social networks. 

    Ideological manipulation - this scenario is considered to 

become the most crucial. People said Facebook can cause the 

fallen of a kingdom. Twitter can lead the change of the 

government faster. This is true when people are keep spreading 

their ideology regardless the information is correct or not. 

VI. PRIVACY THREATS 

    We identify the following threats which will occur through 

social network; 

    New technology called "extreme-scale analytics" system 

created by Raytheon: according to US national government 

security, using Riot it is possible to gain an entire snapshot of a 

person's life – their friends, the places they visit charted on a map 

[18]. This new technology can track your movement all the time 

which is not acceptable by people. This is what we always ask 

how much privacy we still have not only on social network but 

also in our daily life.  Photographs and videos that we post on 

social networks can easily lead to our location by using riots.   

    Facebook: in 2013 more people are quitting Facebook in 

concern with privacy according to new research.  The reason 

why people do not use Facebook because they feel that they do 
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not have enough privacy when using Facebook. When a user 

wants to leave Facebook there will be a display message asking 

the user why he or she wants to deactivated the account. 

However, photos and other information will be kept in Facebook 

the only thing that Facebook does when we deactivated the 

account is that photos and information will be hidden. This 

process has made people more concern about the privacy [19].  

    Porn Video Facebook Scam: we have seen such as these 

posts a lot appear on Facebook’ wall from strangers. It is actually 

a crime and an invasion of privacy. By clicking on the link it will 

lead the user to a fake page which sometimes ask the user to like 

the page or install new software. Liking the page or installing 

new software is a malware. Once the users click on the link 

malware makes its way into a system, they begin to damage a 

system’s boot sector, data [20]. 

    Single access sign-on: using single access sing-on makes the 

user to access to several website easier but at the same time it is 

not secure as those websites will share information and other 

activities to other websites. Information should not be shared 

with other website, the user only can have the privilege but not 

the other. But yet social media share information as part of single 

access sing-on feature. As people are more concern on how to 

have more privacy when using single access sign-on, social 

media should improve the feature to ensure the level of privacy 

for the users [21]. 

    Advertising harassment spam: in 2011 Facebook achieved 

advertising revenues of US $ 4 billion, according to its chief 

operating officer Sherly Standberg [22]. There are standards that 

companies must meet in order to use commercial advertising 

according to federal law and the Federal Trade Commission 

("FTC"). According to FTC most of websites that use 

commercial advertising collected personally information from 

children. [23] 

    Personal information identity theft: personal information 

that we provide on social network is related to the third party of 

that specific website. When we talk about third party concept we 

keep in mind that weakness could happen in digital file of 

personal data and the information that kept in digital file possibly 

be revealed on the profiles of social network sites. One of the 

weakness is that when we sign in or search on the social network 

the information that we enter is attribute which are directly 

accessible by profile browsing. According to [24], social network 

users share a lot of information online, and SNS will record all 

interactions between users and keep them for potential use in 

social-data mining. 

    Phishing: personal information that we provide on social 

network can be easily found by the hacker if we do not protect 

the cookies. For instance, the email phishing attacks can be 

achieved 72% hit rate by using the information available in the 

social network [25]. Sensitive and important information are the 

targets for the attackers to attack, such as credit-card or bank 

account numbers and email passwords which can harm the user 

in case the hackers successfully get those information. 

VII. RISK FACTORS ON SOCIAL NETWORK 

 

    As we discussed above, even though there is rare in terms of 

privacy on social network, there still have many people who tend 

to use this kind of services to be beneficial to them such as 

trading, teaching, news and so on. Therefore, this section we will 

discuss on risks factors which can lead the users in trouble. Thus 

users can use properly those services. To begin, there are several 

major factors that can reach users in privacy lose. 

    Firstly, lack of properly privacy setting. As we discuss above, 

privacy becomes a major concern in social network. It depends 

on users how privacy information do them willing to share to the 

rest of social network’ users. Most of social networks allow users 

to set different privacy setting which user can decide to their 

private information to share or make it invisible [26] [27]. In 

contrast, majority of them are willing to skip the step of privacy 

settings by setting up as default.  

    Secondly, users have lots of trust in social network and their 

contacts [9]. They try to expose and shared whatever they want 

even if serious matters and try not to invisible sensitive 

information. 

    Thirdly, poor recognition in post. Users do not pay much 

attention on posting and information that they received. 

Whatever they got, they pretend to click and go forward even 

they do not what kind of information is? 

    Next, users always provide an e-mail which associated with 

their work to social network. This can lead to in terms of hacking 

when their e-mail is on anonymous person, it is easy to hack to 

their e-mail and gain information from it. 

    Furthermore, many users neglect to preview privacy policy 

and terms of services before signing up on social network. 

    In short, to be secure of using social network, at lease the user 

should aware and take consideration one of above factors. 

VIII. PRIVACY DEFENSES AND AWARENESSES 

As we discussed we have come out with some of the 

recommended strategies to prevent the threats as described 

below: 

User should be aware about privacy and this can be done with 

self-awareness campaign: People and social network users 

specifically need to be more careful about the information they 

provide on their personal profiles in online social networks. 

Maintaining, reviewing and modification their information 

regularly is necessary to ensure the privacy. 

Providing courses on social network security and encouraging 

awareness-raising: school and institute should intensively 

provide information on social network privacy as most of 

students now use social network in daily life. As well as to 

inform the users to make the rational usage of the Social 

Networking Sites to develop and practice security concern and 

policies.  

Using stronger authentication and access-control: having a 

strong password can protect personal information but yet there 

will be risks. The strength of authentication is different from site 

to another site, in order to provide strong defense we need to use 

additional authentication factors such as e-mail verification 

through Captchas as well to use spam filter.  

IX. CONCLUSION 

Technology and social network have made interaction and 

communication much easier than early decade. In this paper, we 



International Journal of Scientific and Research Publications, Volume 5, Issue 1, January 2015 Edition                 

337 

ISSN 2250-3153  

www.ijsrp.org 

have briefly come across privacy on social network. As many 

websites and social networks out there, people are more concern 

on how much privacy do they still have.  We have also 

highlighted what is the current situation on using social network, 

as well as what are the threats that can affect the users on social 

network activates as almost everything we post or share on 

website will be shared with others. Finally, we have stated some 

security and privacy awareness that can be practiced in order to 

be more aware of social network threats. 
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       Abstract - Evaluating the contact center agent’s voice handling skills is important in order to enhance the customer satisfaction, 

through employee performance. Conventionally, supervisors in call center monitoring divisions listen to contact center agents’ 

conversations and then assign scores for the voice of the agent which end up in most cases bias and as erroneous evaluations. 

In order to minimize the above mentioned problems, this paper discusses a system, we implemented to evaluate contact center agents’ 

voices automatically avoiding human error and bias decisions. This software application considers speech rate, voice intensity level 

and emotional state of the contact center agent for their voice handling evaluations. According to the conducted research, it can be 

seen that the accuracy of evaluating the giving of instructions clearly using speech rate is 72%, evaluating listener comfortable voice 

intensity of agent is 83% and accuracy of emotion recognition of the agent’s is 83% in the implemented system. 

 

Index Terms – Speech rate, voice intensity, emotion recognition, call centre, contact centre 

 

I. INTRODUCTION 

ontact center agents play vital role for enhancing customer satisfaction of a business. As a result, a voice of a contact center agent 

has a significant effect on customer satisfaction. In order to maintain the quality of a contact center agent’s voice, regular 

evaluation on their voice is done by their supervisors. Most of the time, these performance evaluations are affected by human errors 

and bias perception. According to research on contact center performance, a friendly agent that responds to the customer like a valued 

customer, an agent who clearly instructs the customers and an agent who empathy with clients’ concerns are the contributions towards 

a positive customer service phone call in a contact center[1].This project introduces a software which checks whether the agent has 

provided clear instructions, whether the agent spoke with the customer in a comforting level of voice and also the emotional state of 

the agent. Thereby the software evaluates agents’ voice handling by assigning a score for each criterion. 

Rate of speech is the determinant factor of a contact center agent’s voice when evaluating his/her clear interaction with the 

customer. Speech rate can be defined as the number of words spoken per minute (wpm).Average speech rate range of a normal 

speaker in a normal conversation is approximately 150-200 wpm, but listeners can understand speech faster than the narrator 

speaks[2].Normally listeners can process information 275-300 wpm[3]. Therefore there is an excess capacity of call center agent to 

deliver information efficiently to the customer by increasing normal speech rate within allocated call time while speaking in clear and 

comfortable level for the listener. After considering all the above findings and after measuring the speech rate of the contact center 

agent in an actual contact center, 245wpm is defined as the contact center agent’s speech rate that is comfortable for listener. This 

approximate estimation is used to evaluate the contact center agents’ interaction with customer. 

Intensity level of the contact center agent’s voice is important to decide whether the contact center agent spoke with the customer 

inside the customer comfortable level of voice. Vocal intensity is a measure of the radiated power per unit area. Intensity is directly 

related to the amplitude of the signal and it can be measured by taking the Root Mean Square (RMS) amplitude of the signal. Vocal 

intensity level of a normal conversation is around 40 dB. This value is used for the evaluation of the contact center agents’ voice 

intensity level. 

Analyzing contact center agents’ emotions   through voice is used to recognize whether the contact center agent has treated the 

customer in a friendly manner and felt empathy for customers’ concerns. This method is also known as speech emotion recognition 

which is an advance research area in the current academic field, but there are only few researches on automatic speech emotion 

recognition of contact center agents. Automatic speech emotion detection systems identifies the speaker’s emotions like happy, angry, 

sad, neutral, disgust by extracting different features of speaker’s voice [4].In order to determine emotional status, different researches 

have used different features which can be categorized as follows. 

 Prosody feature – pitch, energy, zero crossing rate 

 Quality feature – Formant frequencies, spectral features 

 Derived feature – Mel-Frequency Ceptral Coeffients (MFCC), Linear Predictive Coding Coeffients (LPCC), Mel-Energy 

spectrum Dynamic Coeffients (MEDC). 

Accuracy of the emotion detection directly depends on type of the features that is extracted. In order to increase the accuracy, 

researchers combine different features for robust emotion detection. After extracting features, next step is to classify the features 

according to the state of emotion. Many researches have explored several classification methods for emotion detection, such as Neural 

C 
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Network (NN), Gaussian Mixture Model (GMM), Hidden Markov model (HMM), Maximum likelihood Bayesian classifier (MLC), 

Kernel Regression and K-nearest Neighbors (KNN) and Support vector machines (SVM)[5].  

Based on prior literature on speech emotion detection, this research identifies happy, angry and neutral emotional states of a contact 

center agent by extracting MFCC and MEDC of agent’s voice and classify emotions with the use Support Vector Machine (SVM)  

multi class classifier. 

MFCCs are based on human perception of the speech. It considers that a human ear act as a filter for speech. The human Ear only 

concentrates on certain frequencies of the speech. These filters are scaled not in a linear way but in Mel-scale. In Mel scale, filters are 

spaced linearly in low frequencies and logarithmically in high frequencies [6].Frequencies are converted to Mel scale using following 

formulation. 

M = 2595 * log (1+ (f/700))       

MEDCs are used to represent energy features of the emotional states in this research. Extracting method of MEDC is same as 

MFCC. Only difference in MEDSC is taking logarithmic mean of energies after filtering process [7]. 

Support Vector Machine (SVM) classifier constructs machine learning algorithms efficiently and it is widely used for pattern 

recognition and feature classification in both emotion detection and speech recognition applications. SVM has supervised learning 

process which contains learning and testing stages. In learning stage SVM model is trained using training data set while in testing 

stage training data set is used to test new inputs for classification. Since SVM supports small sample learning and capable of dealing 

with multi-class issues other than two-class problems, this research used SVM as classifier for emotion recognition [8]. 

 

II. METHODOLOGY 

This research can be explained under 3 components based on criteria’s used for analysis of a contact center agent’s voice. Such as 

1. Checking whether the agent instructed the customer clearly via speech rate. 

2. Checking whether the agent spoke in a comfortable loudness level for listener via voice intensity. 

3. Checking whether the agent interacted with the customer in a friendly manner via speech emotion recognition. 

  Technology used to implement the research solution is the MATLAB 2012 software. The above mentioned sub components are from 

the supervisors of the call center monitoring division who evaluated and  recorded calls of contact center agents for appraisal. 

 

A. Evaluation of Speech Rate 

Input for the process is recorded audio conversations between customer and the contact center agent which are in mono wav format. 

Output of the process is score assigned for contact center agent’s speech rate out of 10 marks. 

Speech rate of the contact center agent is calculated by the following process illustrates in Figure 1. Once the audio file is selected 

by the supervisor, the application separates the relevant channel from the wav file and then reduces the noise. Once noise reduction is 

done, application detects voiced and unvoiced parts and takes a segment which has duration of 5 seconds. After that words per second 

is calculated and then converting it to words per minute. Finally application assigns a score for contact center agent’s speech rate. 

 

 

 

 

 

 

Figure 1: Speech rate calculation process 

Speech is rate is calculated after identifying voiced/unvoiced parts. Voiced parts are identified by considering the following 

measurements. 

1. Zero crossing. 

2. Magnitude summation. 

3. Pitch period value.  

After calculating the number of words per minute, the difference of value received and the normal listener comfortable speech rate 

is obtained. Then a score is assigned for the contact center agent’s speech rate .This score is based on the deviation percentage of the 

speech rate from normal speech rate level of a contact center agent which is comfortable for listeners. 

 

B. Evaluation of Voice Intensity 

When evaluating voice intensity of the speaker, as input application uses noise reduced silence removed wav files. Output of 

evaluating voice intensity is score for contact centre agent out of 5 marks. 

In order to assign a score for the contact center agent’s vocal intensity level in conversation, Intensity levels are calculated using 

RMS values.  First, the application calculates RMS amplitude normalize value of noise reduced voiced part of the speech and then the 

application computes logarithmic values of the intensity and thereby assigns a score for intensity level out of 5 marks.  

 

 

 

Detect 

voiced/ un-

voiced 

Separating 

channel 
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Figure 2: Process of calculating voice intensity 

Assuming the voice recorder used in the contact center was having a sensitivity of -70 dBV/Pa which then converted to Volts is 

0.000316 V RMS/ Pa, via  

V = 10
(dBV/20)

 

Therefor using this value as the reference value the actual dB of the operator speaking is calculated from using the following 

equation and the Voltage RMS value of each recording. 

dB = 20lg( V RMS/0.000316) 

Considering universal values regarding human hearing levels [9]   , and considering the scores given manually the below scoring 

criteria was as below. 

Table I: Relevant score for speaker’s voice intensity level. 

Intensity 

Range(dB) 
<30 30-34 35-37 38-40 41-47 48-60 61-70 71-75 75< 

Score 1 2 3 4 5 4 3 2 1 

 

C. Speech Emotion Detection and Evaluation 

Noise reduced and silence removed speech in the training data set and testing data sets are used as inputs. After implementing the 

only the noise reduced voiced part of speech is to be evaluated. Output of the process is scored for the detected emotion out of 3 

marks. 

 There are three emotional states that application identifies, such as angry, happy and neutral. In emotion detection process, once 

speech segment is entered, MFCC and MEDC features are extracted. Then extracted coefficients are input to the SVM classifier. In 

Training stage, coefficients of training data set and classification classes are input to the SVM Classifier in order to develop the model. 

Once model is built, testing stage get started which provide facility to identify emotion state of any input speech based on model 

trained. Figure 3 shows overall process of speech emotion detection application [5]. 

 

 

 

 

 

Figure 3: Process of speech emotion 

detection 

As illustrated in Figure 4, First step of the 

implementation was extracting the MFCC 

and MEDC feature from the entered wav file.13 

MFCC features and MEDC feature were 

extracted from each audio file.  

 

 

 

 

 

 

 

Figure 4: Implementation of MFCC feature extraction 

MFCC Feature extraction process contains following stages [5]. 

 

1. Preprocessing – in this stage energy at high frequencies in signal is boost by passing signal through FIR (Finite Impulse Response) 

filter to emphasize high frequencies. 

2. Framing – segmenting speech samples obtained from signal into small frames length of 25ms. 

3. Windowing – in this stage each frame is windowing to minimize signal discontinuities at start and end of each frame. 

4. Fast Fourier Transform (FFT) – each frame of N samples in windowed signal is converted from time domain to frequency domain. 

5. Mel filter bank processing – 20 Mel-filters are designed for Mel-processing. From each filter the spectrum are added to get one 

coefficient each. We considered first 13 coefficients as our features. These frequencies are converted to Mel scale by following 

below equation. 

M = 2595 * log (1+ (f/700)) 

6. Taking logarithm – Converting magnitude of Fourier transform from multiplication to addition. 
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7. Discrete Cosine Transform (DCT) – Shortening the coefficients vector into number of coefficients which will lead to increase 

accuracy of features. 

MEDC feature extraction process follows Preprocessing ,Framing, Windowing; Fast Fourier Transform (FFT) and Mel filter bank 

processing steps as same as mentioned above. In order to calculate MEDC mean log energy of each filter is calculated after Mel filter 

bank processing step. Finally   Mel energy spectrum dynamic coefficients are obtained by combining first and second differences of 

filter energies. Figure 5 shows steps of MEDC feature extraction implementation. For algorithm of MFCC and MEDC feature 

extractions [7]. 

 

 

 

 

 

 

 

Figure 5: Implementation of MEDC 

feature extraction 

After extracting MFCC and MEDC 

features, it is necessary to reduce the 

dimensions of the output vectors since they 

are going to be inputs into the SVM classifier. Large vectors take long time to be classified. In order to shorten the classifying time by 

reducing the dimensions of MFCC vector, most represented features were extracted using Principle Component Analysis concept 

(PCA) [10]. PCA is widely using feature dimension reduction technique. Following steps are followed to implement PCA on MFCC. 

1. Obtained feature extraction matrix. 

2. Subtracted mean from each data dimension. 

3. Calculated covariance matrix. 

4. Calculated the eigenvectors and eigenvalues of the covariance matrix. 

5. Formed the feature vector. 

After that the dimension reduced feature vector is entered to the multi class SVM classifier to classify the 3 emotional states, such as 

angry, happy and neutral. Multi class SVM is designed with the use of MATLAB SVM toolbox. A non-linear classification is built 

using Radial Basis Function (RBF) kernel in SVM classifier. SVM classifier is built by following below steps. 

1. Constructed the model. 

2. Trained constructed model using training dataset. 

3. Tested trained model using testing dataset to classify emotions of input speech signal. 

 

Once classification is completed, application assign scores for the emotion mode of the contact centre as follows to evaluate contact 

centre agents friendliness in speech. Table II shows scores for different emotions.  

 

Table II: Scores assigned for emotional classes 

Emotional class Score 

Angry 1 

Neutral 2 

Happy 3 

                          

These are the main 3 modules in this solution. After integrating all the modules, we are providing a friendly customer centric 

solution where to enhance the customer satisfaction through an effective system.  

 

III. EVALUATION 

 

A. Experiment on accuracy of calculating scores based on speech rate  

Accuracy of the calculated score for contact center agent’s speech rate is measured by conducting an experiment. 50 audio clips of 

contact center agents’ conversations were used which each has a length of 5 seconds. Each audio clip had a score assigned by contact 

center monitoring division supervisor. This score given by supervisor is compared with score assigned by the algorithm to measure the 

accuracy of the algorithm results.  

Scores are classified under 3 classes in order to calculate precision, recall and f- measure on accuracy. Score ranges considered are 

1-3, 4-7 and 8-10.  

Precision, recall and f-measures are calculated for each above mentioned class for measuring accuracy each score class. Table III 

shows Number of audio clips in 50 audio dataset that belongs to each score range.   
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Table III: Number of audio clips for each score range 

Score Range Number of audio clips 

1-3 15 

4-7 15 

8-10 20 

 

According to the scenario, definitions of precision and recall are changed as follows. 

100)(
)(

)(


ATS

ACS
Aprecision  

Where, 

Precision (A) = Precision of score range A 

CS (A) = Number of correctly calculated scores within score range A 

TS (A) = Total number of calculated scores relate to score range A 

Range A can be 1-3, 4-7, 8-10 score ranges. 

 

100)(
)(

)(


AAS

ACS
Arecall  

Where, 

Recall (A) = Recall of score range A  

CS (A) = Number of correctly calculated scores within score range A 

AS (A) = Actual total number of scores available in testing set which are within score range A  

Range A can be 1-3, 4-7, 8-10 score ranges. 

 

)(

)2(

recallprecision

recallprecisionmeasuref


  

Obtained precision, recall and f-measures are shown in Table IV. 

Table IV: Precision, recall and f-measure of experiment on speech rate score 

Score range Precision Recall f-measure 

1-3 0.533 0.533 0.533 

4-7 0.786 0.733 0.758 

8-10 0.809 0.85 0.829 

 

Accuracy is proportion of true results to the total population. 

100 TS
RSAccuracy  

Where, 

RS = Number of relevant scores generated for given dataset 

TS = Size of total dataset 

 

Therefore according to Table IV, Accuracy of assigning scores for speech rate by algorithm is 72%. 

B. Experiment on Accuracy of speech emotion detection 

In order to evaluate the accuracy of speech emotion detection, 60 emotional audio clips which are labelled were used for the 

experiment. 20 audio clips were in each emotional class. From each emotional class 80% have been used for training and remaining 

20% is used for training dataset. 

Table V:  Number of samples used for training and testing 

Emotional class Training dataset Testing dataset Total 

Angry 16 4 

60 Happy 16 4 

Neutral 16 4 
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After the experiment precision, recall and f-measure for each emotional class have been obtained. For the task of emotion 

recognition precision and recall are calculated using prior mentioned equations.  

Where, 

Precision (A) = Precision of emotion class A 

CS (A) = Number of correctly recognized emotional speech instances of class A 

TS (A) = Total number of instances recognized as class A 

Recall (A) = Recall of emotion class A 

AS (A) = Total number of instances of class A in testing dataset. 

Class A can be angry, happy and neutral emotional classes. 

 

In above equations, Class A stands for emotional classes such as angry, happy and neutral. Table VI shows confusion matrix of 

recognizing emotional classes. 

Table VI: Confusion matrix of recognizing emotional classes 

Emotional class Angry Happy Neutral 

Angry 75 0 0 

Happy 25 100 25 

Neutral 0 0 75 

 

As seen from the confusion matrix in Table VI, the emotion of happy after testing got misclassified with angry and neutral 

emotions. Based on the confusion matrix, the precision, recall and f-measure are shown in table VII.  

 

Table VII:  Results of precision, recall and f- measure 

Emotional class Precision Recall F-measure 

Angry 1 0.75 0.857 

Happy 0.67 1 0.802 

Neutral 1 0.75 0.857 

 

Accuracy of speech emotion recognition algorithm is 83.33%. 

 

C. Experiment on accuracy of calculating scores based on voice intensity 

Accuracy of the calculated score for contact center agent’s voice intensity was measured by conducting an experiment. 50 audio 

clips of contact center agents were used as the dataset. Each audio clip had a score assigned by the contact center monitoring division 

supervisor. This score given by supervisor was compared with score assigned by the algorithm to measure the accuracy of the 

algorithm results. It is rarely assigning score 1, 2 and 4 for a contact center agent for voice intensity even the marks are given out of 5. 

Therefore for the experiment, two ranges are defines as 1-3 and 4-5 

Table VIII shows Number of audio clips in 30 audio clips dataset that belongs to each score range.  

 

Table VIII: Number of audio clips in dataset belongs to each score range 

 

  

. 

 

 

According to the scenario, equations definition mentioned under measuring speech rate accuracy are used for obtaining precision, 

recall and f-measures are shown in Table IX. 

 

Table IX: Precision, recall and f-measure of experiment on voice intensity score. 

Score range Precision Recall f-measure 

1-3 1 0.545 0.7055 

4-5 0.791 1 0.883 

 

Therefore according to Table IX, Accuracy of assigning scores for voice intensity by algorithm is 83.33%. 

 

IV. RESULTS 

 

When considering experiments results in the previous chapter, accuracy of assigning scores for contact center agents’ speech rate is 

72%. The application can accurately assign scores of 8-10 range for audio clip when comparing with other two score ranges. Since 8-

10 score range audio clips are having clear speech rate it may lead to be accurately identified at the same time accurately scored. 

Score range Number of audio clips 

1-3 11 

4-5 19 
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Accuracy of speech emotion detection algorithm is 83.33% which is in the satisfactory level. Among the three emotional classes, 

“angry” and “neutral” can be recognized accurately when comparing with the “happy” class. According to the confusion matrix of 

emotional classes, it can be seen that “happy” emotion is confused with “angry” and “neutral”. Due to this reason classifying happy 

emotional speeches get less accurate and thereby f-measure represents a comparatively low value. Accuracy of classifying happy 

emotional state can be increased by training the existing classifier thorough increasing number of happy emotion data in training data 

set.It will help system to identify happy state correctly since classifier is trained using more data. 

It can be seen that calculating scores for voice intensity also has 83.33% accuracy. Among considered two score ranges, 4-5 score 

range can be identified accurately and less confusion comparatively. Therefor the algorithm performs well for calculating 4-5 range 

scores. 

V. CONCLUSION 

According to the research carried out, it can be seen that it is imperative to have an automated system to evaluate contact center 

agents voice handling skills besides existing   manual system. Since automated system can be used as supportive tool for supervisor’s 

evaluations in order to minimize bias and erroneous supervisions. 

 

Audio clips used for experiments are mono channel and they were not high quality. Due to this reason accuracy level is low. As 

further work, there are many features that can be added to the implemented application. In present work, contact center agent’s 

performances on how clearly the customer was instructed is only measured by the speech rate of contact center agent. It can be further 

expanded by considering speakers speech articulation, because integrating both speech rate and speech articulation will give more 

accurate results on evaluating the contact center agent. 

Feature extraction for the emotional speech recognition can be expanded and made more accurate by combining both prosody and 

derive features for recognition. Prosody features like pitch, loudness and speech rate of agent can be combine with derived features 

like MFCC and MEDC in order to obtain more accurate results. Combining acoustic features with lexical features of speaker’s 

utterance will also enhance accuracy of speech emotion detection. 

In conclusion, it can be seen that by combining both manually conducting process and implemented automatic process is essential to 

enhance contact center agents’ performance since it provides unbiased evaluation on employee performance which enhance employee 

satisfaction and there by customer satisfaction. 
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Abstract- NLP is an area of research where many researcher have 

presented their work and is still an area under research to achieve 

higher accuracy.  Researcher is going to use NLP for automatic 

question generation system. As in any education system, 

examination is conducted to judge the caliber of the students. So 

to conduct the examination, educator needs to generate the 

questions manually which is very time consuming process, so 

researcher has decided to develop system through which, 

automatic questions can be generated, and time and efforts will 

be reduced. To develop automatic question generation, many 

researcher has presented their work and many algorithms are 

proposed to generate the automatic question from given sentence 

or text. This paper presents review of work to generate questions 

automatic from inputted text. Paper reviews methodologies with 

respect to the phases of question generation. 

 

Index Terms- Automatic Question Generation system(AQGS), 

Multiple Choice Question (MCQ), ,Natural language 

Processing(NLP), Named Entity Recognizer (NER), Question 

Generation(QG), Semantic Role Labeler (SRL). 

 

I. INTRODUCTION 

his paper represents the study of automatic objective 

question generation through NLP or Statistical pattern and 

review of research work carried out so far in this area. Now a 

day's MCQ(Multiple Choice Question) type question is widely 

used for examination when there is huge number of Students, 

students appearing for examinations like GATE, CAT, NET etc. 

MCQ is very easy for evaluations and its evaluation is 

implemented through computerized applications so within a few 

hours result can be declared and evaluation process will be 100% 

pure. Researcher has study the examination process and decided 

if questions can be generated automatically with the help of 

Computerized application. so it will reduce the task of  educator.   

NLP is an area of research and application that explore how 

computers can be used to understand and manipulate natural 

language text or speech to do useful things. NLP holds great 

promise for making computer interfaces that are easier to use for 

people, since people will be able to talk to the computer in their 

own language, rather than to learn a specialized language of 

computer commands. NLP researchers aim to gather knowledge 

on how human beings understand and use language so that 

appropriate tools and techniques can be developed to make 

computer systems understand and manipulate natural languages 

to perform the desired tasks. NLP research has evolved from the 

era of punch cards and batch processing to the era of Google[11] 

Automatic question generation is part of NLP i.e. Natural 

Language processing, is an area of research where many 

researcher have presented their work and is still an area under 

research to achieve higher accuracy. Many researcher have 

worked in the area  of  automatic question generation through 

NLP  and numerous techniques and models have been developed 

to generate the different types of question automatically and in 

many different languages work has been done like English, 

Punjabi, China, Spain, etc.  

          There are many changes being made till now in various 

fields that tend to move from manual systems to automated 

systems. These automatic systems help us with less cost and time 

efficient solutions. In the education field, the academicians are 

majorly dependent on their own for generating questions for 

various examinations[3]. 

 

II. LITERATURE REVIEW 

          CQG (Cloze question generation)[1] system that generated 

list of cloze questions given in English article. CQG system  is 

divided into three main module, Sentence selection, key selection 

and distractor selection. In the first stage, informative and 

relevant sentences are selected and in the second stage, keywords 

(or words/phrases to be questioned on) are identified in the 

selected sentence key selection will not be noun or adjective it 

would find on the basis of NER. Distractors (or answer 

alternatives) for the keyword in the question sentence are chosen 

in the final stage. First two stage are not domain specific. third 

stage is domain specific , because quality of distractor depends 

on domain so distractor will be selected on the basis of the  key 

selected and through web, list of distractors will be generated and 

knowledge based distractor list will generated. And evaluation of 

the system is done manually through three phases 1). Evaluation 

of the selected sentence 2). Evaluation of selected keyword and 

3). Evaluation of selected distractor. 

          Automatic question generation on the basis of the 

discourse connectives[2], question generation system divided 

into two modules content selection and question formation. 

Content selection consists of finding the relevant part in text to 

frame question from while question formation involves sense 

disambiguation of the discourse connectives, identification of 

question type and applying syntactic transformations on the 

content. Researcher concentrates on seven discourse connectives 

like because, since, although, as a result, for example and for 

instance on that basis Question type will be decided like if 

sentence consist since then question type would be Why. System 

has been evaluated for semantic and syntactic soundness of 

question by two evaluator. 

T 
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          Automatic Question Generation Using Software Agents for 

Technical Institutions[3] developed an system in which take an 

input in form of the text file  from user which contains of the text 

upon which the user desires to fetch questions; the output is 

produced in form of a text file containing questions based on 

Bloom’s taxonomy.  The advantage of generating questions 

based on Bloom's taxonomy enables to generate the questions 

that help to assess learning ability of the students. The proposed 

framework helps in question generation by deploying agents, the 

agents will perform various operations like document processing, 

information classification and question generation. Thus system 

may also be termed as a multi agent system. In Document 

processing tree tagger tool and stemming process is done to 

eliminate the human process. Information classification takes an 

list of keyword generated by Data Processing and finds the 

Bloom's category of those words, by searching appropriate action 

verb in the repository which fits with the given keyword. 

question generation module takes the output of  Information 

classification as input to generate questions. The process is a 

template based approach, which fits the selected keywords in the 

question template according to the Bloom's levels.    

          Automatic Question Generation system called G-Ask[4], 

which generates specific trigger questions as a form of support 

for students' learning through writing. They conducted a large-

scale case study, including 24 human supervisors and 33 research 

students, in an Engineering Research Method course and 

compared questions generated by G-Asks with human generated 

questions. authors identified the most frequent question types, 

derived from the human supervisors’ questions and discussed 

how the human supervisors generate such questions from the 

source text. Compared and Citation Classification  performance 

is done through precision and recall, and Question Quality 

evaluation is done through  Cohen’s Kappa coefficient. 

          Automatic Multiple Choice Question Generation 

System[5], The system provided selects the informative sentence 

and the keyword to be asked based on the semantic labels and 

named entities that exist in the sentence, the distractors are 

chosen based on a similarity measure between sentences in the 

data set. In this paper, automatic question generated like multiple 

choice questions which asks about a word in a given sentence, 

the word may be an adjective, adverb, vocabulary, etc. For 

generating question Semantic Role Labeler and NER (Named 

Entity Recognizer) is used  to identify whether its Name, 

Location or Name of Organization. Once Question sentence is 

prepared, then measures the similarity between the Question 

sentence and each sentences from the Question knowledge based. 

Sort the obtained similarity values from other sentences and Get 

three keyword from three different sentences as an distractor 

values. In this research out of  nearly 145 parsed sentences, there 

were 109 considered good according to the keywords that are 

extracted from them.   

          Semantic Based Automatic Question Generation[6] system 

uses both Semantic Role Labeling and NER (Named Entity 

Recognizer)  technique is used to convert the inputted sentence to 

semantic pattern. and developed and Artificial immune system 

which that will be able to classify the patterns according to the 

question type. The question types considered here are set of WH-

questions like who, when, where, why, and how. Immune system 

utilizes feature extraction, learning, storage memory, and 

associative retrieval in order to solve recognition and 

classification tasks. Inputted sentence will first parse using NER 

and SRL technique, and from NER and SRL identifies whether, 

sentences contain person name, location, date, on the basis of this 

identification question pattern will be identified for example if 

person name then question pattern would be WHO,  sentence 

pattern for who  and question patterns is interpreted as two 

features vector in the training set, one vector for each question 

type. and For Evaluation sentences where extracted from 

Wikipedia or TREC 2007. The percentage of truly generated 

patterns increased 87% which appears to be promising ratio in 

this problem comparing it to other techniques used in generating 

questions automatically. 

          Automatic question generation in multimedia-based 

learning [7] here author investigate whether questions generated 

automatically by two Natural Language Processing (NLP) based 

systems (one developed by the authors, the other a state-of-the-

art system) can successfully be used to assist multimedia-based 

learning. Researcher examine whether the questions produced by 

our system can be successfully used as pre-questions and thus 

support creators of assessment materials. Two different types of 

pre-questions are investigated: text-based and with supporting 

image. experiment also serves to test whether pre-questions have 

a beneficial effect in combination with audio-visual learning 

material as opposed to reading material; Researcher analyze the 

effect pre-questions have on test-takers performance on a 

comprehension test about a scientific video documentary. In this 

paper present QG for documentary video and image related to 

Question will display. automatic Question will generate as well 

as manually experts generated question by watching video, and 

both question will compared and select the questions which will 

appear in both type. For image, screenshot is taken from the 

video at respective time a source sentence occurs in the video. 

and developed the interface, and experiment on 29 students, will 

watch the video once and answered the question generated by the 

interface and  tracked each participant’s answers and time spent 

to answer each question. Supplying a screenshot alongside a pre-

question will result in a statistically more significant difference 

of correctly answered questions when comparing to no pre-

questions. The ability to supply a screenshot alongside a question 

is unique to our system. The average time taken to answer a 

question is not statistically significantly different between the 

pre-question settings. 

          Automatic Generation of Question Bank Based on Pre-

defined Templates[8], In this paper All possible questions are 

generated by parameterized concepts  from a set of pre-defined 

templates. The generated questions cover all selected topics in all 

level of difficulties the form of a multiple-choice question 

(MCQ). The proposed system contains three subsystems: 

Knowledge Descriptor, Questions Generator, and E- learning 

Executer. The Knowledge Descriptor subsystem allows the 

instructor to describe the learning contents. The Questions 

Generator subsystem receives the learning contents and generates 

the corresponding multiple questions. The E-learning Executer 

subsystem uses and allows the students to use the generated 

questions in education process. system generated correct and 

wrong options question (CWOQ) algorithm is generated and had 

sub algorithm like  onlyOneSoultion, twoSoultions, 

allOfTheAbove, and noneOfTheAbove algorithms.  A question 
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bank is developed for course General Biology course (Bio110) at 

Faculty of Science, King Abdulaziz University (KAU): The bank 

contains 12 chapters with 239 sub topics and total of 46345 

questions. The system allows the student to solve the training of 

each chapter and then display his answer and the correct answer 

          AUTOMATIC GENERATION OF MULTIPLE CHOICE 

QUESTIONS FROM DOMAIN ONTOLOGIES[9], the 

approach presented in this paper is based on domain specific 

ontologies and it is independent of lexicons such as WordNet or 

other linguistic resources. System creates multiple choice 

question items using the Semantic Web standard technology 

OWL (Ontology Web Language). The proposed approach is 

independent of the domain since questions are generated 

according to specific ontology-based strategies. class based, 

property based, terminology based strategies were used to 

generate the  multiple choice question. Property-based strategies 

may produce a large number of multiple choice questions but are 

very difficult to manipulate syntactically. Class and terminology-

based strategies on the other hand are much easier to handle 

syntactically but generate fewer questions for ontologies of the 

same depth and population.  The generated questionnaires were 

evaluated in three dimensions: Pedagogical quality, linguistic/ 

syntactical correctness and number of questions produced. 

          Question Generation System From Punjabi Text[10], In 

this paper author present the review on question generation from 

documents written in Punjabi language. A NER (Named Entity 

Recognition) Tool is also need to be created which recognizes 

the names from a given sentence and generate the appropriate 

questions from it. The system generate the question starts with 

the words “kithe (Where)” , “kisne (who)”, kinne (how) etc. 

researcher uses the rule based approach, in which suppose 

sentence consist the name of the person, then it will generate 

question who and if location name is found in the sentence then 

question with “kithe(where)” word can be generated. 

          Mind the Gap: Learning to Choose Gaps for Question 

Generation[12] , In this paper approaches, the problem of 

generating good questions into two parts: first, the selection of 

sentences to ask about, and second, the identification of which 

part of the resulting sentences the question should address. To 

achieve the goal of selecting better gap-fill questions, author has 

broken down the task into stage 1) sentence selection, 2) question 

construction, and 3) classification/scoring. For generating 

question, features are used i.e. Token count, lexical, syntactic, 

semantic and NER feature is used to generate the Gaps fill 

question. and generated question were analyzed manually and 

rated the question. 

          Linguistic Considerations in Automatic Question 

Generation[13], The system consists of a straightforward 

pipeline. First, the source text is divided into sentences which are 

processed by SENNA software, SENNA provides the tokenizing, 

pos tagging, syntactic constituency parsing and semantic role 

labeling used in the system. For each predicate and its associated 

semantic arguments, a matcher function is called which will 

return a list of patterns that match the source sentence’s 

predicate-argument structure. and paper focuses on evaluating 

generated questions primarily in terms of their linguistic quality. 

Evaluation conducted by one file, on chemistry which has 59 

questions and  142 questions generated through system. 

 

Table-1. Comparative analysis of various algorithms which generates automatic question generation systems 

 

Sr 

no. 

Algorithm Methodology Type of 

Question 

Language Evaluation and Result 

1. Cloze 

question 

generation 

Sentence selection, key selection 

and distractor selection is domain 

specific and NER feature is used for 

key selection  

Cloze English Manually Evaluation is done 

1). Evaluation of the selected 

sentence 2). Evaluation of selected 

keyword and 3). Evaluation of 

selected distractor. 

2. Automatic 

question 

generation on 

the basis of 

the discourse 

connectives 

Content selection and Question 

formation  

Question 

generation  

like Why, 

when, 

where, In 

which  

English Manually evaluated for semantic and 

syntactic soundness of question by 

two evaluator 

3 Automatic 

Question 

Generation 

Using 

Software 

Agents for 

Technical 

Institutions 

Document Processing, Information 

Classification and Question 

Generation. 

Define, 

Describes, 

Give 

example, 

long 

descriptiv

e 

questions 

English - 

4. G-Ask Citation Extraction, Citation 

Classification. and Generation 

Long 

descriptiv

English Compared questions generated by 

the system to those produced by 
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e 

questions 

like Why, 

when,  

Does any.. 

humans. and Citation Classification  

performance is done through 

precision and recall, and Question 

Quality evaluation is done through  

Cohen’s Kappa coefficient. 

5. Automatic 

Multiple 

Choice 

Question 

Generation 

System 

Extract sentence from Data Set, 

Prepare Question sentence, 

Measure the similarity between the 

question sentence and all sentences  

in the knowledge base, Return the 

three sentences that have the 

highest similarity values, three 

keywords of three sentences as 

distractor selection 

MCQ English In this research out of  nearly 145 

parsed sentences, there were 109 

considered good according to the 

keywords that are extracted from 

them.   

6. Semantic 

Based 

Automatic 

Question 

Generation 

Input sentence, Feature Extraction 

through SRL, NER, Choose MCS, 

Test Sentence pattern and Test the  

Question type pattern  

WH-

questions 

like who, 

when, 

where, 

why, and 

how. 

English 170 sentences are extracted and 

mapped into 250 patterns using SRL 

and NER. The 250 patterns are used 

in training and testing. and Precision, 

Recall and F-measurement  is used 

for classification of question type. 

The percentage of truly generated 

patterns increased 87% which 

appears to be promising ratio in this 

problem comparing it to other 

techniques used in generating 

questions automatically. 

 

7. Automatic 

question 

generation in 

multimedia-

based 

learning 

A Question generation for 

documentary video, Definitions, 

selection of system based generated 

post-question, Generation of human 

generated questions, selection of 

pre-question and selection of 

images, participants and interface, 

and procedure.  

who, 

whom, 

where, 

whose, 

when , 

what 

English 

language 

with image 

of question 

related. 

A large-scale experiment 

investigating the productivity of 

generating questions (time taken to 

post-edit questions vs. time taken to 

generate questions from scratch) is 

planned.   

8. Automatic 

Generation of 

Question 

Bank Based 

on Pre-

defined 

Templates 

Knowledge Descriptor, Questions 

Generator, and E- learning 

Executer. 

MCQ with 

onlyOneS

oultion,tw

oSoultions

, 

allOfThe

Above, 

and 

noneOfTh

eAbove    

English A question bank is developed for 

course General Biology course 

(Bio110) at Faculty of Science, King 

Abdulaziz University (KAU): The 

bank contains 12 chapters with 239 

sub topics and total of 46345 

questions. 

 

9 AUTOMATI

C 

GENERATI

ON OF 

MULTIPLE 

CHOICE 

QUESTIONS 

FROM 

DOMAIN 

ONTOLOGI

ES 

ontology-based strategies like class 

based, property based, terminology 

based strategies 

MCQ  

(Choose 

the correct 

sentence) 

English The generated questionnaires were 

evaluated in three dimensions: 

Pedagogical quality, linguistic/ 

syntactical correctness and number 

of questions produced. 

 

10. Review of 

Question 

Generation 

Extract person name, Generate 

who, Extract location generates 

Where and Extract date, generate 

where, 

who and  

when 

Punjabi - 
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System From 

Punjabi Text 

when 

11. Mind the 

Gap: 

Learning to 

Choose Gaps 

for Question 

Generation 

1) sentence selection, 2) question 

construction, and 3) 

classification/scoring. 

the Gaps 

fill 

question 

English manually analyze the generated 

questions and rate the question 

12. Linguistic 

Consideration

s in 

Automatic 

Question 

Generation 

The source text is divided into 

sentences, tokenizing, pos tagging, 

syntactic constituency  parsing and 

semantic role labeling is used in 

system, matcher function is called 

which will return a list of patterns 

that match the source sentence’s 

predicate-argument structure. 

why 

what  one 

line 

questions 

 

English This evaluation was conducted with 

one file (Chemistry: Bonds) which 

had 59 sentences, from which the 

system generated 142 questions. The 

average linguistics score per pattern 

in this evaluation was 5.0 to 4.18. 

 

 

III. CONCLUSION 

        In this paper we present the review to generate questions 

automatically from a given text. As discussed many algorithms 

created and different methodology is used to generate the 

automatic question generation system. NLP is used to process the 

text and NER and SRL is used to identify the semantic relation. 

Most of work is done in English language and generating MCQ 

type questions. automatic question generation system is an open 

area where still there is a scope of a research is there for 

proposing methodologies by identifying complexities and type of 

question like one word answer and True or False need to 

generate. 
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Abstract- Mid brain is often affected in patients with embolic 

stroke occurring in the posterior circulation usually with 

concomitant involvement of other structures as the pons,thalamus 

and the cerebellum.Here we are presenting a rare case of internal 

carotid artery thrombosis with hyperhomocystenemia presented 

with bilateral ptosis with mid brain infarction in a 40yr old non 

hypertensive and non-diabetic farmer. 

 

Index Terms- Bilateral ptosis,posterior cerebral circulation,mid 

brain infarction,internal carotid artery thrombosis. 

 

I. INTRODUCTION 

he third cranial nerve occulomotor nerve  inervates the 

medial, inferior and superior recti, inferior 

oblique,levatorpalpebraesuperioris and the iris sphincter. Total 

palsy of the oculomtor nerve causes ptosis, a dilated pupil, and 

leaves the eye “ down and out” because of the unopposed action 

of the lateral rectus and superior opblique
1
.  

        The oculomotor nucleus complex lies in the midbrain and 

consists of :  

        1. A midline unpaired Structure called the central caudal 

nucleus that supplies the levatorpalpebrae muscle on both sides. 

2 Four lateral paired subnuclei that innervate the superior, 

inferior, and medial rectus, as well as the inferior oblique 

muscles. 3. The Edinger – Westphal nucleus, which contains 

preganglonic, parasympathetic neurons whose axons project to 

the ciliary ganglion and ultimately control pupillary constriction 

and accommodation. A third nerve palsy caused by a nuclear 

lesion is rare. When it occurs, it produces specific deficits in both 

eyes because of the anatomy of the nucleus complex : 1. Superior 

rectus subnucleus : Axons from one superior rectus (SR) 

subnucleus results in bilateral superior rectus palsy 2. Central 

caudal nucleus : Unpaired and supplies both levatorpalpebrae 

muscles, thus, a lesion in the nucleus causes bilateral ptosis. 

Located in the most caudal part of the oculomotor nuclear 

complex, so it may be selectively affected (i.e. bilateral ptosis 

may be the only manifestation of a nuclear third nerve palsy), or 

it may be selectively spared. 3. Medial rectus subnuclei: lie in 

three different locations; thus, an isolated medial rectus palsy 

(unilateral or bilateral) without other muscle involvement cannot 

be as nuclear third nerve palsy. 4. Edinger-Westphalnucleus: 

spread throughout the rostral half of the oculomotor nucleus 

complex ; thus, the pupil may be spared in lesions affecting the 

caudal half of the complex, but when the pupil is involved, both 

pupils are affected (i.e.bilateral internal ophthalmoplegia). This 

summary was taken from Chp 12, Nuclear and infranuclear 

Ocular Motor Disorders.  Wong AM (Ed) Eye Movement 

Disorders, Oxford University Press, 2008
2
. 

        Posterior circulation is composed of the paired vertebral 

artery, basilar artery & paired posterior cerebral arteries. These 

major arteries give rise to short & long circumferential branches 

that supply the cerebellum, medulla, pons, midbrain, thalamus, 

hippocampus and medial temporal & occipital lobes. PCA 

syndrome usually result from atheroma or emboli at the top of 

basilar artery, finbromusculardysplaisa or vertebral artery 

dissection.  

        Posterior cerebral artery encircles the midbrain close to the 

oculomotor nerve at the level of tentorium and supplies the 

inferior part of temporal lobe and the occipital lobe(Marinkovic 

et al 1987).Many small perforating arteries arise from the 

proximal portion of PCA to supply the mid 

brain,thalamus,hypothalamus and geniculate bodies. Sometimes 

a single perforating artery supplies the medial part of each 

thalamus and both sides of mid brain. 

        In about 15 percent of individuals the PCA is direct 

continuation of POCA its main blood supply then coming from 

ICA rather than basilar artery
3
.  

        The occulomotor nerve travels between the superior 

cerebellar artery and posterior cerebral artery to enter the 

cavernous sinus. In subarachnoid space, the nerve lies adjacent to 

the posterior communicating artery and the tip of the basilar 

artery. Therefore, aneurysms of these arteries often compress the 

third nerve
4
. 

 

II. CASE REPORT  

        A 40 year old male patient presented with altered sensorium 

inability to raise both eye lids, unable to talk and the weakness of 

the both lower limbs which was sudden in onset. On examination 

patient was aphasic, responding to commands unable to open the 

eyes.  

Past History 

        No history of head trauma, hypertension, CAD, diabetes, 

and previous neurological problems. 

Personal history 

Smoker,occasionalalcoholic,no history of drug abuse. 

 

General Examination 
        Lean male with pulse 76/min regular and all peripheral 

pulse felt,arterial wall not thickened, BP – 130/70 mm Hg. 

T 
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Patient was aphasic, responding to commands unable to open the 

eyes. 

 

Neurological examination 

        Bilateral Ptosis bilateral dilated fixed pupils with eye balls 

deviated down wards and out ward,fundus is normal.All other 

cranial nerves are normal. Motor system examination – bulk 

normal,hypotonia in all four limbs, power 3/5 in all limbs, 

corneal conjunctival reflexes not elicitable, all other superficial 

reflexes present. Deep tendon reflexes 2 + no involvuntary 

movements,co-ordination and sensory system could not be 

examined. No meningeal signs ,skull and spine normal.Patient 

managed conservatively,hissensorium,speechimproved,past 

pointing ataxia and ptosis are still persisting.After 4 weeks of 

treatment,power improved 3/5 in all limbs. Patient was able to 

stand and sit with support.Tone increased in all limbs.Patient was 

swaying eitherside on standing and sitting with support.Bilateral 

cerebellar signs  like past pointing,heel knee test,truncal ataxia 

are present.Rombergs couldn’t be tested. 

 

Investigations 

        Complete Blood Picture: Hb:13.3,Wbc:6400, 

Neutrophils:63, Lymphocytes:32, Monocytes:3, Eosinophils:2, 

Platelets:adequate, ESR:30, RBS:90,Serum urea:20,Serum 

creatinine:1, Serum electrolytes:Sodium:138, Potassium:3.6  

        Complete Urine Examination : Albumin:nil, Sugar:nil, 

Bile salts, Bile Pigments :nil, 1to 2 epithelial cells/hpf, 10 to 20 

pus cells/hpf, HIV and HBSAG negative, PT , Test:15 sec, 

Control:14 sec, INR:1.1, Lipid Profile -Total cholesterol:135, 

Hdl:23, Ldl:98, Vldl:14, Triglycerides:69, Ultrasound 

Abdomen:normal study, ECG:WNL, 2D ECHO:no rwma,EF:60, 

Good LV systolic function, Grade1 diastolic function, Good RV 

function, Normal valves, Normal sized chambers, No pericadial 

effusion/clot/vegetation, Carotid Doppler:Thrombosis 

involving right ICA,CCA,and Proximal ECA, Serum 

Homocysteine Levels :21.87(3.7 to13.9micromol/litre),Protein 

c,protein s,antiphospholipid antibody,factor mutations,factor 1X 

factor X  are normal. 

        CTScan Brain:Ill definedhypodensities in bilateral 

thalami,right high parietal region,bilateral cerebellar 

hemisheres. 

        MRI BRAIN:Acute infarcts midbrain, in medial 

thalami,bilateral cerebellar hemisperes,right temporal 

,rightoccipital region.Right CCA, ICA ,ECA thrombosis, 

MRV:normal study. 
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III. DISCUSSION 

        The midbrain is supplied by the posterior cerebral artery 

(PCA), basilar artery, superior cerebellar artery, and anterior 

choroidal artery. The midbrain is often affected in patients with 

embolic stroke occurring in the posterior circulation, usually with 

the concomitant involvement of other structures, such as the 

pons, thalamus, and the cerebellum. Infarction limited to the 

midbrain is rare. The reported prevalence of pure midbrain 

infarction varies from 0.7% to 2.3% 
(5,6)

Ptosis could be caused by 

oculomotor nerve palsy in the patients with midbrain infarction. 

In several cass, bilateral ptosis showed the clinical characteristics 

of midbrain infarction 
(7,8)

. 

         The internal carotid artery bifurcates into the anterior 

cerebral artery and the large middle cerebral artery. Other 

branches include the ophthalmic artery the posterior 

communicating artery anterior choroidal artery. The posterior 

communicating artery (PoCA) passes back to join the first part of 

the posterior cerebral artery, so contributing to the circle of 

Willis. Tiny branches supply the adjacent optic chiasm, optic 

tract, hypothalamus, thalamus, and midbrain 
9
. 

        The clinical picture of internal carotid occlusion varies 

depending on whether the cause of ischemia is propagated 

thrombus, embolism, or low flow. The cortex supplied by the 

MCA territory is affected most often. With a competent circle of 

Willis, occlusion may go unnoticed. If the thrombus propagates 

up the internal carotid artery into the MCA or embolizes it, 

symptoms are identical to proximal MCA occlusion. Sometimes 

there is massive infarction fo the entire deep white matter and 

cortical surface. When the origins of both the ACA and MCA are 

occluded at the top of the carotid artery, abulia or stupor occurs 

with hemiplegia. Hemianesthesia, and aphasia or anosognosia. 

When the PCA arises from the internal carotid artery ( a 

configuration called a fetal posterior cerebral artery), it may also 

become occluded and give rise to symptoms referable to its 

peripheral territory)
10

.   

        We are presenting case of severe bilateral ptosis that 

occurred with mid brain infarction due to hyperhomocystenemia, 

right common carotid artery, external carotid artery and right 

internal carotid artery thrombosis, in which the patient was 

presented with  altered sensorium and unable to open his eyes. 

On conservative management patient sensorium improved, was 

able to walk with difficulty but Ptosis is persisting. Patient was 

on regular follow up. 6 months following presentation also ptosis 

has not improved at all, but power and cerebellar symptoms have 

improved. Patient is able to perform activities of daily living and 

mobility with minimal assistance.He was on lipid lowering drugs 
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and antiplatelet agents. Patient was referred to ophthalmology 

department for surgical correction of ptosis.  
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Abstract- This research finds to answer the following questions. 

What is the importance of measuring and analyzing the 

environmental costs of industries companies? What is the 

relationship between environmental costs and financial 

statements?  How to include this environmental cost in our 

financial statements? Research study the concept of 

environmental quality accounting costs of concepts related to 

environmental pollution. And the degree of interdependence 

between the concept of environmental accounting, and increase 

awareness of the environmental responsibilities to led  the need 

for attention to accountants and decision makers to the problem 

of pollution and knowledge of different aspects to gaining the 

costs borne by enterprises to reduce or remedy the damage 

caused by pollution measurement, the firms operating in the 

sugar industries or practicing active would not pollute the 

environment, it must disclose environmental accounting 

information in order to meet the demand of stakeholders on this 

information allowing them to evaluate past decisions or 

assistance in making the current or future decisions. 

 

I. OBJECTIVES OF THE RESEARCH 

 hat environmental issues represent a big challenge for 

accountants through their measurement and analysis of the 

environmental costs and disclosed along with other costs, giving 

a new and sophisticated dimension to a career that had previously 

been considered by the fiscal and monetary aspects while 

ignoring the social aspect of social responsibility of the facility 

where the challenge lies in that there is a difficulty in measuring 

some environmental costs and how to address them, requires a 

study of the methods of measurement and analysis of the 

environmental obligations that arise from the practice facility for 

the tasks and activities. It was found that there is a relationship 

between economic development and the environment and that the 

accounting role in this development through the necessary 

accounting information provided by the accounting system which 

exhibits which took a new course and take a new dimension 

which is the environmental dimension. Which requires 

publication in the financial statements so that benefit 

management and investors and to give the image reflect the truth 

and reality, and is not limited to data and financial information, 

but also include data and information that reflect the 

environmental impacts, due to the increasing pollution levels and 

then the magnitude of the environmental obligations and that are 

part of the total liabilities of the entity environmental cost is 

considered arising from environmental compliance pollution one 

of the main items to be taken into account when assessing the 

long-term for goods and services profitability, is the 

environmental dimension of the most important factors to reach 

competitive advantages, especially in light of the growing 

interest by different groups of society and related parties facility 

aspects of the environment and information financial and non-

financial assessment established performance in a comprehensive 

manner, including environmental responsibility, which in turn 

affects the decisions of investors to provide a high quality 

product at a reasonable price and is harmless to the environment, 

which can be established on the effective competition and 

challenges, including environmental changes require the ability 

and skill of the accountant in the measurement and analysis of 

associated and generated costs about the changes and the impact 

to the environment as these costs are one of the elements of 

production costs due to the load of the final product of the 

facility, whether good or service. 

The research in this chapter, a field study on the Kenana Sugar 

Company through knowledge of the accounting system of the 

Kenana Sugar Company and submit the questionnaire for 

employees and managers to take their views and analysis of these 

data and test hypotheses to reach result 

Sugar future in the Sudan  

        Kenana is considered in the eyes of much specialist sugar in 

the world most successful within five sugar factories in the world 

in terms of the magnitude of the factory and the magnitude of the 

farm and the magnitude of the employment and social services. 

Other industries Of the most important industries, which can be 

played on the sidelines of the sugar industry (yeast and Ethanol 

industry, paper and cardboard, and animal feed)  

        This is a very important part of the sugar production cost 

factors, factors and perhaps of the factors that has made the 

production of sugar cane beets so cheaper than preferred Kenana 

engage in investment funding from the shareholders' share of the 

profits.  

        First: This program first began 82-1998m plan, which 

focused on the replacement and reconstruction programs. 

        Of the most important industries, which can be played on 

the sidelines of the sugar industry (yeast and Ethanol industry, 

paper and cardboard, and animal feed)  

        This is a very important part of the sugar production cost 

factors, factors and perhaps of the factors that has made the 

production of sugar cane beets so cheaper than preferred Kenana 

engage in investment funding from the shareholders' share of the 

profits. direct relationship with sugar.  

        - Some spare parts manufacturing instead of importing.  

        - Agricultural extension of the first phase of ten thousand 

acres and contains the program other than the irrigation network 

and two handler plant to generate electricity ten MW.  

        - Forestry Project  

T 
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        The second plan was the first purpose other than to continue 

the expansion of sugar production and improve quality even keep 

pace with global market entry requirements in diversity adding 

new products, the company's projects in order to avoid the risk of 

relying on a single production and is based on maximizing the 

benefit of the asset value in the first place, and these projects are:  

        - Forestry Project 

        - Workshops run commercially 

        Outline of ethanol (biofuels) Can biofuels (Ethanol ) of 

sugar cane crops, corn, oilseeds (soybeans, Aljtrova), the 

remnants of wheat, rice, cotton, trees, grasses and manure and 

organic waste, as well as cellulosic ethanol from crop residues. 

Attention to energy crops went recently for the purpose of 

reducing the emission of carbon dioxide in the air, prompting the 

use of biomass other sources of renewable energy instead of 

fossil fuels, and for this and other reasons to use in some 

countries, including increase agricultural production and reduce 

dependence on imported oil. The following table shows the 

amount of annual global production of some crops used for the 

purpose of energy Biofuel uses: 

        Electricity production and transport Developmental effects 

for the production of biofuels 

        1. The use of bioethanol separate or mixing with gasoline 

and diesel for use in various aspects. 

        2. Use these results in an increase in the demand for raw 

materials for the production of biofuels, which means allocating 

more land for this purpose. But the lack of experience and risk 

factor may limit the turning farmers Vantage these raw materials 

is the production of crops with little use of these risks provider 

and result in the transfer of resources to rural areas.  

        3. Provide employment opportunities for rural and 

agricultural high wages and affects others factories in the 

countryside or to transfer the basic raw materials for factories 

infrastructure.  

        4. Provide energy to produce electricity locally, which helps 

to create a local industrial base. 

        5. The export of these materials product. 

 

Warnings that must be observed: 

        1. Use and allocation of agricultural resources (such as land 

and water) 

        2. The overall environmental impact of biofuels (marginal 

lands, forests, industrial waste. 

        3. Integration of small-scale producers in the market and 

their conversion to produce these crops. 

        4. Access to technology. 

        5. The conversion of land for the cultivation of a single 

crop, which leads to malfunction of biodiversity and the method 

of cultivation and processing of raw materials. 

        6. Food security as may be competition on food crops, but 

produces an opportunity to increase the production of these 

crops, as well as the production of other crops using the 

appropriate marginal lands not suitable for the production of food 

crops 

        The development of bio fuels trade: - The biggest producers 

of biofuels Brazil (the biggest source of ethanol), the United 

States and China, respectively, Europe is the largest producer of 

bio-diesel. 

        - International trade has grown significantly in the ethanol 

in the past years, Brazil's exports have increased from 200 000 

Ton in 2000 to 1.8 million tons in 2004. 

        - There is an increase in the trade of vegetable oils in the 

past few years for several reasons, including the demand for the 

production of biodiesel. 

        Bio-fuel production in developing countries and challenges: 

        1. export competition: With the cost of production in a few 

developing countries, but that a small market may face tariff 

barriers to the entry into force of the developed countries. 

        • Sudan has all the natural resources, human and material, 

and highlights the potential for a giant producer of ethanol in the 

world.  

        • Sudanese sugar industry in general and in particular 

Kenana qualified and ready for the start of the project has been 

initiated Kenana Ethanol establishing new ethanol plant in 

Kenana card 66 million liters per year, begin commercial 

production in 2008.  

        • a proposal to measure the environment costs  

Based on the progress of the past experiences of developed 

countries in the field of accounting researcher suggests that the 

measurement of information relating to environmental costs in 

the financial statements for the Kenana Sugar Company to 

include the cost of environmental three parts:  

The first measurement of environmental costs  

The second measurement and of environmental liabilities  

The third measurement of general information regarding the 

environmental accounting 

 

II. PROPOSED MODEL TO INCLUDE THE INDUSTRIAL 

ENVIRONMENTAL COST ON FINANCIAL STATEMENT 

        Proposed budget preparation, including environmental 

costs:           

        The purpose of preparing the annual budget for the Kenana 

Sugar Company, a team from an accounting costs will arrange 

for it after rooming administration directives, which usually are 

as follows: 

        1 Target / plan for the annual production (Products  types 

and volume of products).  

        2 / The light that defines the expected output and the cost of 

materials as used in production quantities.  

        3 / also/ specify other direct and indirect costs and overhead 

costs depending on the volume of activity. 

        4 / To the competent authorities of the environment based 

on the development of appropriate financial estimates for the 

work of research and development and mechanisms to measure 

the damage to the environment and the fight against 

environmental pollution and all the necessary protection of the 

environment within the annual budget of the Company until the 

adoption and exchange them when the lieutenant.  

        5 / Then calculates the cost per unit produced, the profit 

margin is added to determine the selling price to determine the 

total size of the company's profits during the year to achieve   

Environmental costs of Kenana Sugar Company 
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Data Invest. 

amount 

Implementation 

details and 

effects 

Amount 

paid 

1/ Environmental costs to reduce the 

environmental impacts of the production and 

activity of the service  

Details  

2/ environment, the cost 

3 / total cost to the environment 

 trading cost of resource protection  

The cost of the environment in the first 

production, etc.  

Environmental costs and other administrative 

activities  

Environmental costs in research and 

development  

Environmental costs in social activities  

Costs of environmental damage  

Inter other amounts during the period  

Inter amounts of research and development for 

the period  

The value of the return of the item 1.3  

The value of the return of item 2 

    

 

 

 

Figure above shows preventive environmental costs and prevent 

environmental pollution, including water, air, noise, odors and 

soil, climate change and other environmental changes.  

After obtaining the final result to the list of environmental  costs 

and the grounds revenues Investment environmental and 

recycling and other revenues, add this result to the list of gains 

and losses either cost added to the cost or return and added to 

other revenues, as shown in the figure below 

 

 

Proposed Model  

Kenana Sugar Company Limited  

Budget of profit and loss account for financial year.............. 

 

Totals Sugar,  Ethanol Other 

Feed 

Molasses  

690,460,000 537,820,000 75,140,000 52,500,000 25,000,000 Sales 

54,030,000 32,250,000 6,380,000 5,400,000 10,000,000  Other 

incomee 

744,490,000 570,070,000 81,520,000 57,900,000 35,000,000 Total 

revenue 

322,600,000 260,500,000 43,200,000 14,500,000 4,400,000 Direct cost  

 (7,500,000)  7500,000  Molasses 

0 (85,000) 85,000    Electricity 

costs 

0 (4,500,000) 1,500,000 1,500,000 1,500,000 Water vapor 

costs 

0 (12,000,000) 4,000,000 4,000,000 4,000,000  production 

costs 

421,890,000 309,570,000 38,320,000 43,400,000 30,600,000 Tot. gross 

profits 

41,100,000 30,100,000 7,000,000 2,700,000 1,300,000 Sales and d. 

costs 

80,900,000 60,900,000 9,700,000 7,100,000 3,200,000 City serv. 

Costs 
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50,800,000 25,700,000 7,500,000 5,400,000 13,300,000 F. assistance 

costs 

38,200,000 34,700,000 396,000 571,000 2,400,000 Environment 

cost  

211,000,000 151,000,000 24,000,000 15,800,000 20,200,000 Total  costs  

210,890,000 158,570,000 14,320,000 27,600,000 10,400,000 Net profit 

 

 

These costs shows in a clear and explicit in the financial 

statements the company makes more confidence approaching 

interested in the environment and puts them in a matrix 

environment sponsoring companies which qualify for ISO 

certification. This cost of the show within the administrative 

costs incurred after the product gross profit and pre-payments, 

which are subject to tax The environmental costs, which we are 

always at hand to Accounts company clearly Within the costs 

that we have mentioned before also clear in the financial 

statements. And thus can be added to these amounts among other 

costs according to what is described in this model and therefore 

the quality of the environment are added costs, which have been 

measured to tons of sugar and these costs also appear in other 

financial statements clearly in profit and loss account, end of 

period 

 

 

Annual balance sheet 

 

Assets Liabilities 

Human Resources 

 labour Training  

 Loans from banks for the 

development of research 

and recycling and 

investments environment 

Fixed                                          
 1/Machines / equipment / help in 

preserving the environment 

2 / buildings used to preserve the 

environment  

3 / machines and machines help to 

preserve the environment    

                  Allocations      
1 / to counter 

environmental damage to 

water pollution  

2 / to counter air pollution  

3 / workers to cope with 

the treatment of pollution 

and environmental 

damage  

4 / to meet the 

environmental damage of 

pollution and chemical 

NOISE 

Current 

1/dedicated to environmental protection 

investments  

2 / Dedicated Exchange accounts on 

environmental protection 

  

 

        Been clarified and show the fixed assets and traded, which 

provides environmental quality services of prevention and 

treatment of environmental pollution and also the obligations of 

human resources towards training and loans from banks for use 

in environmental sanitation and to do any kind of investment to 

reduce the environmental costs and also the work of the financial 

allocations to cope with environmental Pollution and the 

treatment of workers as a result of environmental pollution and 

chemical pollution damage.  

        These environmental items appear in a clear and explicit in 

the balance sheet to show the position.  

        Through the well-known accounting and which is always a 

statement of the operating budget models researcher suggests 

environmental costs add to the list of the estimated annual budget 

and drawers those cost  

 

III. RESULTS 

        The results of the study on the lack of the concept of 

accounting for the quality of the environmental costs are clearly 

within the Kenana Sugar Company for the sugar and Ethanol 

industry achieved the following objectives: 

        A - Calendar to calculate the true environmental costs of the 

investment project and see the size of the environmental 

performance of the interior and out flows of the project costs. 

         (B) The environmental performance evaluation of current  

practice in industrial installations sugar and ethanol industry 

Sector system does not fit the modern environmental variables. 

         (C) The industrial facilities sugar and ethanol industry 

sector do not apply environmental accounting system, and there 

have any standards to reduce environmental pollution and 

preserving the environment. 
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         (D) There persuasion among managers not to evaluate the 

environmental performance of the current system's ability to 

provide appropriate information to streamline decision-making 

 

IV. RECOMMENDATION    

         1/ Encourage complementary industries that depend on the 

sugar industries waste and Alithanol. 

         2/ processing of agricultural waste to produce products with 

economic returns such as wood panels and paper. 

         3/ Recycling agricultural waste sources and the use of 

remnants of the food industry and turn it into animal feed and can 

reduce the financial expenses,. 

         4/ The scope of the state and the world must work to make 

good use of resources and also reduce the risk of flooding and 

reduce or sewage treatment and recycling of industrial wastes 

and other treatment. 

         5/ Should be spent on staff training in environmental 

rehabilitation sector and to assist in research and development 

and planning to minimize environmental damage 
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Abstract 

 

Purpose 

 

Papillary renal cell carcinoma (PRCC) is the most common 

type of non-clear cell renal cell carcinoma (nccRCC). Among 

the PRCCs, type 2 PRCC (PRCC2) often presents with highly 

aggressive tumor behavior and relative resistance to 

chemotherapy. In contrast to clear cell renal cell carcinoma 

(ccRCC), the genomic alteration landscape of PRCC2 has 

been poorly understood. Therefore, we aimed to investigate 

genetic alterations involved in the pathogenesis of PRCC2.  

 

 Methods 

 

We performed whole exome sequencing (WES) of DNA 

samples from 9 PRCC2 patients, matched with their normal 

tissue as control. Somatic mutations, somatic copy number 

alterations(SCNAs) from the WES data were analyzed. We 

also investigated the relationship between relevant genetic 

alterations and clinical prognosis. 

 

Results 

 

Average non-silent mutation rate was 0.74 mutations per 

Mb(range, 0.31 to 1.30 mutations per Mb). Fourteen somatic 

mutations including SRRD (four), and PKD1L2 (three) were 

detected in multiple samples. SCNAs were predominant in 

high stage PRCC2, which had relatively small number of 

somatic mutations.  

 

Conclusion 

 

Application of WES for patients with PRCC2 showed 

possibility of genomics-guided cancer treatment. This study 

shows that PRCC2 is characterized by a heterogeneous genetic 

background. Further large scaled comprehensive genetic 

analysis of PRCC2 is warranted to develop personalized 

treatment options for PRCC2. 

 

 

 

Key words- Next generation sequencing; Papillary renal cell 

carcinoma, type2 (PRCC2); Somatic mutation; Whole exome 

sequencing (WES) 

 

I. INTRODUCTION 

idney cancer is the eighth most common cancer in the 

world. In contrast to the favorable prognosis of patients 

who received curative resection, 5 year survival for patients 

with metastatic kidney cancer is only about ten percent(1). 

 A quarter of kidney cancer is non-clear cell renal cell 

carcinoma (nccRCC) consisting of papillary renal cell 

carcinoma type1 and type2 (12%), chromophobe renal cell 

carcinoma (8%; including oncocytoma), collecting duct renal 

cell carcinoma (<1%) and renal cell carcinoma, unclassified 

(3-5%)(2). 

Loss of Von Hippel Lindau (VHL), a well-known tumor 

suppressor gene, is a traditional genetic hallmark of clear cell 

renal cell carcinoma (ccRCC). Loss of VHL function leads to 

activate Hypoxia Inducible Factor 1 and 2 (HIF1 and HIF2) 

facilitating cell proliferation and angiogenesis. Recent 

comprehensive genetic analysis of next generation 

sequencing(NGS) data in ccRCC identified that PBRM1 is the 

second most common genetic alteration of ccRCC(3) and the 

alteration of ubiquitin-mediated proteolysis pathway (KDM6A, 

KDM5C, SETD2 and PBRM1) leads to ccRCC without VHL 

inactivation(4). Recently, The Cancer Genome Atlas (TCGA) 

presented comprehensive genetic and epigenetic portrait of 

ccRCC(5).  

Although ccRCC has unique genetic alteration and metabolic 

pathway disturbance, pathogenesis of nccRCC is largely 

unknown. Weather hereditary type or not, sporadic papillary 

renal cell carcinoma, type1 (PRCC1) exclusively harbors 

alterations in c-MET oncogene(2, 6, 7). Hereditary type of 

PRCC2 is also associated with germ line mutation of Fumarate 

hydratase (FH) gene(8-11). 

In contrast of ccRCC, efforts to characterize the genetic 

alterations of nccRCC are still ongoing. Therefore, we 

K 
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investigated this genomic analysis of PRCC2 to reveal the 

landscape of genomics of PRCC2. 

 

II. PATIENTS AND METHODS 

 

 Patients and sample preparation  

 

From the prospectively collected, surgically removed fresh 

frozen samples of cancer and paired normal tissues in the 

Seoul National University Hospital tissue bank, seven PRCC2 

samples were used in this study. Two other formalin-fixed, 

paraffin-embedded samples from patients with metastatic 

PRCC2 were also included. These nine samples were 

reviewed by qualified pathologists and histologically 

classified as PRCC2. We obtained the informed consent from 

all subjects. This study was reviewed and approved by the 

Institutional Review Board of Seoul National University 

Hospital (IRB No: 1204-026-403). 

Genomic DNA was extracted from FFPE samples using 

QIAgen FFPE Tissue DNA kit. From the fresh frozen 

samples, DNA and RNA were extracted using GeneAll exgene 

cell SV kit and Ambio PureLink RNA mini kit. 

Concentrations of DNA and RNA were measured using Qubit.  

 

Exome capture, library construction and sequencing 

 

Up to 3 μg of genomic DNA was sheared with a Covaris SS 

Ultrasonicator and adaptors were then ligated to both ends of 

the fragments. Adaptor-ligated templates were purified using 

Agencourt AMPure SPRI beads, and fragments with an insert 

size of ~200 bp were isolated. Exons were captured from 

adaptor-ligated DNAs using SureSelect Human All Exon 

v4+UTRs kit (71Mb) according to the manufacturer’s 

instructions (Agilent Technologies). PCR amplification of the 

libraries was carried out for four cycles in the pre-capture step 

and for ten cycles after capture. Paired-end sequencing, 

resulting in sequences of 101 base pairs from each end of the 

fragments, was performed on the HiSeq 2000 platform 

(Illumina) following the manufacturer's instructions. Image 

analysis and base calling were performed using the Illumina 

pipeline with default settings.  

 

Sequencing data analysis  

 

Burrows-Wheeler Aligner (BWA)(12) was used to align 

sequencing reads to the human reference genome 

GRCh37/hg19. We used SAMtools(13), bamtools and Picard 

to make clean up BAM file. Local realignment and base 

quality recalibration using Genome Analysis Tool Kit 

(GATK)(14) v.2.6-5. We used MuTect 1.1.6 to call somatic 

single nucleotide variants (SNVs) from whole exome 

sequencing data for tumor and matched normal tissue. To 

obtain reliable candidates, we listed candidate somatic 

mutations by excluding synonymous SNVs. To detect somatic 

insertion and deletion, we applied Somatic indel detector 

GATK v.2.2-8. We removed data that is composed of less than 

two altered leads and ten percent of total leads to get faithful 

result.  

Somatic copy number alterations (SCNAs) were analyzed 

from sequencing data using VarScan2(15). In order to correct 

unequal sequencing depth of tumor and normal samples, we 

revised copy number value from both sequencing data ratio. 

Significant SCNAs are defined as tumor versus normal tissue 

copy number ratio is over absolute number 1 on log 2 scale. 

 

III. RESULTS 

 Patient characteristics and treatment  

Six out of seven patients who surgically resected PRCC2 did 

not recur. Four patients were diagnosed as stage I disease, one 

patient and another one were diagnosed as stage II and III, 

respectively. Six patients were male and four male patients 

had smoking history. Median age of diagnosis of PRCC2 was 

55 year old (Table 1). 

 

Table 1: Clinical and pathological baseline characteristics of 

study population 

 Age 

(YO)1 

Sex 

 

Smoke 

(PY)  

Stage 

 

Grade 

 

Tumor 

 

Normal 

 

1 55 M 10 1 3 Kidney* Kidney 

2 74 M 60 1 3 Kidney* Kidney 

3 63 M Never 1 3 Kidney* Kidney 

4 51 M 20 1 3 Kidney* PB3  

5 72 F Never 2 3 Kidney* PB  

6 82 M Never 4 3 Kidney* Kidney 

7 30 M 13 3 4 Kidney* Kidney 

8 26 F Never 4 3 Kidney† PB  

9 36 F Never 4 2 Kidney† PB  

1Year-old; 2Pack per years; 3Peripheral blood;*Surgical specimen; 

†Percutaneous needle biopsy specimen 

 

 

Somatic alterations of PRCC2 

 

From the whole exome sequencing (WES) data of nine 

paired samples, we identified 332 somatic non-synonymous 

point mutations and 142 somatic insertion or deletion events. 

Average non-silent mutation rate is 0.74 mutations per Mb 

(range, 0.31 to 1.30 mutations per Mb).  

Fourteen somatic mutations were detected in multiple samples 

(Figure 1). SRRD (four mutations), PKD1L2 (three) were the 

most frequently mutated genes. GNAQ, a well-known driver 

oncogene of uveal melanoma(16), was detected in two 

samples. One mutation is an identical mutation that discovered 

in lung adenocarcinoma and prostate cancer and other one is a 

novel stopgain mutation. Two somatic mutations of 

Mastermind-like3(MAML3)(17), a transcriptional co-activator 

modulating notch signaling pathway, was also discovered. 

Somatic mutations of FAT4, NOTCH2, NRAS, and PTEN were 

also identified. 

 SCNAs were significantly enriched in stage IV samples 

(average number of chromosome where SCNA events happen; 
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8.3 vs.1.3, P-value=0.095 by Mann-Whitney test). One 

specimen from a 36 year-old female patient showed multiple 

CN loss and another specimen from a young female was 

associated with CN gain in multiple chromosomes (Figure 2).  

Interestingly, these two samples had a low number of somatic  

mutations, although this comparison did not reach the level of 

statistical significance (Average number of mutation/Mb; 0.38 

vs.0.89, P-value=0.071 by Mann-Whitney test).  

 

 
Figure1: Clinicopathological characteristics and genetic aberrations across nine type 2 papillary renal cell carcinomas (PRCC2). 

 

 
Figure2: Somatic copy number alterations. 
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IV. DISCUSSION 

In this study, we identified multiple genetic alterations of PRCC2 that could contribute to pathogenesis of this largely uncharacterized 

disease. Therefore, whole exome sequencing, rather than target sequencing, is required to discover the druggable target of PRCC2.  

SRRD, the most commonly mutated gene in our study, was previously reported in multiple cancer genome analysis(5, 18, 19). 

However, the overall incidence of SRRD mutation is low (about 0.5-1% of tested specimens in TCGA cohort), and further studies to 

validate the functional consequence of this mutation have not been performed yet. PKD1L2, a G-protein binding protein that was 

known as associated with primary cilia of kidney epithelial cell(20), was also detected in about 2 to 3 percent of renal cell 

carcinoma(5). Until now, there is no supporting evidence that these somatic mutations drive the PRCC2 biology and no therapeutic 

agents targeting these mutations exist. 

We found somatic GNAQ mutations in two samples. Because the mitogen-activated protein kinase (MAPK) pathway activated by 

GNAQ is critical for the development of uveal melanoma and pre-clinical studies showed that MEK inhibition resulted in uveal 

melanoma cell death in cell lines harboring mutant GNAQ(21-23), GNAQ mutation may be a potential target in PRCC2.  

In spite of the low incidence of mutation in PRCC2, stopgain mutation of PTEN could be a potential target of PI3K inhibitors and 

mutant MAML3 and NOTCH2 also could be inhibited by newly invented drugs(24, 25).  

 

Non-clear cell renal cell carcinoma, which consists of PRCC1, PRCC2, chromophobe and collecting duct type of renal cell 

carcinoma, is a heterogeneous subtype of renal cell carcinoma(26-30). Because comprehensive study to understanding nccRCC has 

not been performed yet, the differences among the subtypes of nccRCC were not clearly understood. Moreover, due to non-clear cell 

subtype is an exclusion criterion in large scaled randomized controlled trials, we could not identify optimal therapeutic options for 

nccRCC. The ARCC trial(31), phase III trial including nccRCC, showed temsirolimus is more effective to other type of RCC than 

clear cell type and Sunitinib EAT(32) study told that nccRCC patient has poor prognosis. For this reason, only temsirolimus is the 

acknowledged the first line treatment for nccRCC(33).  

Recently, clinical trials suggest that traditional VEGFR TKIs have effectiveness to nccRCC as well as ccRCC. Phase II study of 

sunitinib treatment in nccRCC(34) and the USA EAP of sorafenib(35) told that VEGFR inhibition is a good strategy to conquer 

nccRCC. Especially, patients with PRCC and chromophobe histologies could be obtain a durable advantage using VEGFR TKIs.  

This study could suggest that the PRCC2 have heterogenous genetic background and this genetic exploration may be helpful to 

choose the optimal treatment of PRCC2 patients. 

   

Our study was the first exploratory study to apply comprehensive genomic analysis of PRCC2 for patient treatment in real clinic. 

Even though this is a small-sized study, our effort provides a clinical perspective for treating patients with cancer using the insights 

from the analysis of genetic information. 
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Abstract- The aim of this work was to investigate and compare 

the phytochemical screening and antimicrobial activities of 

different crude extracts from leaves, barks and roots of Khaya 

senegalensis. Two different organic solvents including methanol 

and ethanol were used to prepare the crude extracts from the 

fresh and dry leaves, barks and roots. Antimicrobial activities of 

different crude extracts from dry and fresh leaves of Khaya 

senegalensis were determined by agar disc diffusion method with 

minor modification. In vitro phytochemical screening for all 

crude extracts from all leaves, barks and the roots were tested 

and shown positive result for all the compounds. The methanol 

crude extract and its derived fractions from leaves, barks and 

roots showed small and moderate antibacterial potential with one 

gram positive (Staphylococcus aureus) and three gram negative 

(Escherichia coli, Klebsiella pneumoniae and Pseudomonas 

aeruginosa) bacteria in the range of 0–21%. In conclusion, all 

organic crude extracts from leaves, barks and roots could be used 

as potential sources of new antimicrobial properties. 

 

Keywords: Khaya senegalensis, Organic solvents, Soxhlet 

extractor, Phytochemical screening, Antimicrobial activity 

 

I. INTRODUCTION 

he study and use herbal medicine has increasingly become a 

less toxic source of medicinal of plants used for the 

treatment of many diseases. Native Americans traditionally used 

about 2500 of the approximately 20,000 plant species that are 

native to North America. About 80% of the population 

worldwide use traditional medicine, which has compounds 

derived from medicinal plant (1, 2). Khaya senegalensis (Desr.) 

A. Juss. is a large meliaceous tree native to the sub-Sahara 

savannah from Senegal to Uganda, and one of the most popular 

traditional medicines in Africa. The decoction of the bark is 

extensively used as febrifuge which could be associated with its 

use as an antimalarial drug. This genus is a main African 

mahogany closely related to the South American genus 

Swietenia, which is one of the main source of rings B, D-

seco limonoids such as mexicanolides having a bicyclo[3.3.1]-

ring system. Several types of rings B,D-seco limonoids 

containing mexicanolides and their ring A bridged phragmalin 

limonoids have been also reported from Khaya senegalensis (3). 

These phytoconstituents comprises alkaloids, flavonoids, 

phenols, tannins, saponins and sterols. The phytoconstituents of 

Khaya senegalensis were analyzed from various parts of the 

plant like the leaf root and shoot. The plant finds application in 

the treatment of diarrhea and skin diseases (4). It is used in the 

treatment of catarrh, epilepsy, insanity, hysteria, rheumatic pains, 

hemorrhoids, painful menstruation, skin-ulcers and wounds. It is 

also used in the treatment of burns. It is used to calm cough and 

to treat laryngitis and treacheries as well as so many bacterial 

diseases (5).  Plant extracts have greater potential as 

antimicrobial compounds against microorganisms and that they 

can be used in the treatment of infectious caused by disease 

causing pathogens (1). 

        Several reports have been carried out on plants with 

antimicrobial activity against bacteria, bacterial pathogens and 

fungi. Moreover, scientific studies and the results on 

antimicrobial and phytochemical screening on ethanol and hydro 

alcoholic crude extracts of this plant have been reported earlier 

(6). But our study has been planned to determine the 

antimicrobial activity and phytochemical compounds of different 

organic crude extracts from both dry and fresh leaves Khaya 

senegalensis. The antimicrobial activity of different crude 

extracts from both fresh and dry leaves against some selective 

pathogenic bacteria locally available for possible development of 

new drugs for the prevention and treatment of infectious diseases 

caused by bacterial pathogens. Therefore, the aim of this present 

work is to investigate the phytochemical screening and 

antimicrobial activities of different crude extracts from dry and 

fresh leaves of Khaya senegalensis (1)  

 

II. MATERIALS AND METHODS 

Materials 

        The chemicals used in this present study such as methanol 

and ethanol were purchased from Sigma–Aldrich, Germany. 

Methanol was obtained from Emsure, Germany. Ammonia was 

obtained from Appli Chem, Germany. Sodium hydroxide and 

sulphuric acid were obtained from Ohilip Harris, England. Filter 

papers that were used in the disc were purchased from Whatman, 

GE Healthcare companies, China. The bacterial strains such 

as Staphylococcus aureus (S. aureus), Escherichia coli (E.Coli), 

Klebsiella pneumoniae (K. pneumoniae) and Pseudomonas 

aeruginosa (P. aeruginosa) were obtained from Federal Medical 

Center, Katsina, Nigeria. The UV spectroscopy (UV-1800 

Shimadzu spectrophotometer, Japan) was used for measuring the 

absorbance of the samples. 

 

Plant material 

        The leaves, barks and roots samples of Khaya 

senegalensis were collected in January, 2014 from the Botanical 

garden of the Department of Biology, Umaru Musa Yar’ adua 

University, Katsina, Nigeria and the species were identified at 

T 
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the herbarium unit of the same Department. The herbarium 

voucher specimen was deposited. The leaves, barks and the roots 

samples were immediately washed and some fresh parts were 

immediately soaked into the appropriate organic solvents in a 

separate containers and the remaining parts were shade-dried for 

four weeks to constant weights. The dried samples were pounded 

separately to fine powder using blender, and then stored 

individually in air-tight containers until the time of extraction. 

 

Extraction procedure for methanolic extract samples 

        The fresh parts of leaves, barks and roots that were soaked 

immediately after the plants samples were identified, were left 

into the methanol for 3 days, after then were filtered for further 

analysis. The dried leaves, barks and roots powder samples 

(150 g) were extracted each with methanol solvent (350 ml) in 

separate flask for 7 days using soxhlet extractor until complete 

extraction. After extraction, the sample was filtered with filter 

paper (Whatmann 41). The methanol solvent was evaporated 

using a rotary evaporator under pressure for 30 min resulting in a 

semi solid crude extracts (7.2 g, 8.9g and 10.6g). The dried 

methanol crude extracts (0.97 g, 1.03g, 1.6g) were transferred 

into test tube for antimicrobial and phytochemical screening.  

 

Extraction procedure for ethanolic extract samples 

        The fresh parts of leaves, barks and roots that were soaked 

immediately after the plants samples were identified, were left 

into the ethanol for 3 days, after then were filtered for further 

analysis The dried leaves, barks and roots powder samples 

(150 g) were extracted each with ethanol solvent (350 ml) in 

separate flask for 7 days using soxhlet extractor until complete 

extraction. After extraction, the sample was filtered with filter 

paper (Whatmann 41). The methanol solvent was evaporated 

using a rotary evaporator under pressure for 30 min resulting in a 

semi solid crude extracts (6.2 g, 5.9g and 6.6g). The dried 

methanol crude extracts (0.54 g, 0.43g, 0.83g) were transferred 

into test tube for antimicrobial and phytochemical screening.  

 

Preliminary phytochemicals screening 

        The stock solution was prepared from each of the crude 

extracts such as methanol and ethanol extracts (100 mg); and was 

dissolved in 10 ml of its own mother solvents. The obtained 

stock solutions were subjected to preliminary phytochemical 

screening. 

 

Test for alkaloids 

        The dry powder samples (1g) were taken in a test tube and 

an ammonia solution (3 ml) was added to it. They were allowed 

to stand for few minutes. Then chloroform (10 ml) was added to 

the test tube samples which was shaken and then filtered to 

remove the powder samples. The chloroform was evaporated 

using a water bath and Mayer’s reagent (2 ml) was added. A 

cream colored precipitate was immediately produced which 

indicates the presence of alkaloids. 

 

 

 

 

Test for flavonoids 

        A few drops of diluted sodium hydroxide solution were 

added to the stock solution of Khaya senegalensis  (0.5 ml). An 

intense yellow colour appeared in the plant crude extract, which 

became colorless upon the addition of a few drops of diluted 

H2SO4 acid. This shows the presence of flavonoids. 

 

Test for saponins 
        The stock solution from each crude extracts of (0.5 ml) was 

diluted with distilled water (20 ml) and then the test tube was 

shaken by hand for 15 min. The formation of a foam layer on the 

top of the test tube showed the presence of saponins. 

 

Test for steroids 
        The powder samples of (1 g) were dissolved in chloroform 

(10 ml) and added concentrated sulphuric acid (1 ml) into the test 

tube by wall sides. The colour of the upper layer turned red and 

the sulphuric acid layer showed yellow with green fluorescence. 

This indicated the presence of steroids. 

 

Test for tannins 
        The stock crude extract solution (0.5 ml) was dissolved in 

chloroform (5 ml) and added acetic anhydride (1 ml). Finally 

sulphuric acid (1 ml) was added carefully to the solution along 

the wall sides of the vessel. A green colour was formed, showing 

the presence of tannins. 

 

Test for triterpenoids 
        The dry crude plant extract (5g) was dissolved in 

chloroform (2 ml) and then acetic anhydride (1 ml) was added to 

it. One millilitre of concentrated sulphuric acid was added to the 

solution. The formation of reddish violet colour shows the 

presence of triterpenoids. 

 

Antibacterial activity assay 
        The antibacterial potential test was carried out using the 

agar disc diffusion method. Negative controls were prepared by 

using the same solvents employed to dissolve the samples. 

Inhibition zones were measured and compared with the standard 

reference antibiotic amoxicillin. Each extract was subjected to 

serial dilution by using dimethyl sulphoxide (DMSO) as a 

solvent to give 2 mg/ml, 1 mg/ml, 0.5 mg/ml, and 0.25 mg/ml 

solutions. The concentration of amoxicillin standard used for this 

study was at 1 mg/ml. Each prepared concentration of the 

different extracts was tested for its antimicrobial activity against 

one gram (+) bacteria (S. aureus) and three gram (−) bacteria (E. 

coli, K. pneumoniae and P. aeruginosa) on nutrient agar plates 

using disc diffusion method. Whatman No. 1 sterile filter paper 

discs (6 mm diameter) were impregnated with methanol extracts 

or subfractions of Khaya senegalensis and placed on the 

inoculated agar. The concentration of amoxicillin standard used 

for this study was at 1 mg/ml. All the plates were incubated at 

37 °C for 24 h. Evaluation of antibacterial activity was measured 

showing the diameter of the zones of inhibition against the tested 

bacteria. Each method in this experiment was replicated three 

times. 
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III. RESULTS 

Table 1: Phytochemical analysis of methanolic and ethanolic leaves, barks and roots extract of Khaya senegalensis 

 

Extracts Phytochemicals 

Alkaloids Flavanoids Saponins Steroids Tannins Triterpenoids 

Methanolic 

leaves 

extract 

+++ ++ +++ + +++ - 

       

Methanolic 

barks 

extract 

++ ++ +++ + + + 

       

Methanolic 

roots 

extract 

+++ ++ + ++ +++ ++ 

       

Ethanolic 

leaves 

extract 

+++ ++ ++ + ++ - 

       

Ethanolic 

barks 

extract 

++ ++ + - + ++ 

Ethanolic 

roots 

extract 

+++ ++ ++ - + + 

+++ = High; ++= Moderate; += Low ; − = Absence 
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Table 2: Antimicrobial activity of different crude extracts of Khaya seenegalensis against E. coli, P.aeruginosa, K. 

pneumoniae and S. aureus. 

 

Crude 

Extract 

Concentration E. coli
a
 (mm) 

 

S. aureus (mm) P. aeruginosa (mm) 

 

K. pneumonia 

(mm) 

 

Fresh 

leaves 

Dry 

leaves 

Fresh 

leaves 

Dry 

leaves 

Fresh 

leaves 

Dry 

leaves 

Fresh 

leaves 

Dry 

leaves 

Methanolic 

leaves 

extract 

2 mg/ml 13± 0.14 10 ± 0.30 12 ± 0.20 8 ± 0.33 16 ± 0.22 6 ± 0.17  7 ± 0.29 

 1 mg/ml 15 ± 0.23 10 ± 0.44 12 ± 0.41 11±0.14 13 ± 0.51 8 ± 0.41 7 ± 0.32 7 ± 0.27 

 0.5 mg/ml 9 ± 0.18 8 ± 0.35 nd 12±.32  12 ± 0.27 6 ± 0.28 8 ± 0.18 8 ± 0.10 

 0.25 mg/ml 8 ± 0.44 8 ± 0.28 10 ± 0.31 7 ± 0.32 6 ± 0.24  7 ± 0.29 nd 

 Standard 30 ± 0.22 30 ± 0.10 26 ± 0.13 26 ± 0.34 7 ± 0.54 7 ± 0.23 8 ± 0.41 8 ± 0.28 

          

Methanolic 

barks 

extract 

1 mg/ml 11 ± 0.08 11 ± 0.30 11 ± 0.16 10 ± 0.21 13 ± 0.22 8 ± 0.34 7 ± 0.54 7 ± 0.17 

 0.5 mg/ml 9 ± 0.23 7 ± 0.25 7 ± 0.15 8 ± 0.31 12 ± 0.41 6 ± 0.24 Nd nd 

 0.25 mg/ml 8 ± 0.12 6 ± 0.21 nd nd 7 ± 0.12 7 ± 0.55 9 ± 0.20 9 ± 0.32 

 Standard 30 ± 0.11 30 ± 0.23 20 ± 0.52 20 ± 0.22 7 ± 0.41 7 ± 0.56 7 ± 0.29 7 ± 0.08 

 2 mg/ml Nd Nd 9±0.51 nd 10 ± 0.52 8 ± 0.21 8 ± 0.09 8 ± 0.09 

          

Methanolic 

roots 

extract 

1 mg/ml 13 ± 0.41 11 ± 0.25 12 ± 0.37 16 ± 0.32 8 ± 0.41 6 ± 0.22 7 ± 0.22 7 ± 0.22 

 0.5 mg/ml 9 ± 0.23 8 ± 0.27 nd nd 6 ± 0.41 6 ± 0.41 7 ± 0.12 7 ± 0.12 

 0.25 mg/ml 8 ± 0.30 8 ± 0.37 11 ± 0.20 8 ± 0.26 nd nd 7 ± 0.45 7 ± 0.14 

 Standard 30 ± 0.31 30 ± 0.25 8 ± 0.45 8 ± 0.23 8 ± 0.41 8 ± 0.59 8 ± 0.05 8 ± 0.15 

 2 mg/ml 17 ± 0.22 7 ± 0.23 12 ± 0.33 6 ± 0.34 10 ± 0.61 6 ± 0.21 7 ± 0.17 7 ± 0.29 

          

Ethanolic 

leaves 

extract 

1 mg/ml 12 ± 0.17 7 ± 0.28 9 ± 0.12 7 ± 0.34 8 ± 0.29 7 ± 0.49 8 ± 0.23 8 ± 0.54 

 0.5 mg/ml 9 ± 0.20 nd 9 ± 0.09 nd 8 ± 0.37 8 ± 0.18 6 ± 0.28 nd 

 0.25 mg/ml 9 ± 0.55 9 ± 0.39 8 ± 0.22 8 ± 0.12 7 ± 0.49 7 ± 0.23 Nd nd 

 Standard 10 ± 0.22 10 ± 0.37 7 ± 0.61 7 ± 0.27 8 ± 0.12 8 ± 0.34 9 ± 0.11 9 ± 0.19 

 2 mg/ml 12 ± 0.43 6 ± 0.33 16 ± 0.20 12 ± 0.21 14 ± 0.09 6 ± 0.10 6 ± 0.22 6 ± 0.10 

          

Ethanolic 

barks 

extract 

2 mg/ml 16 ± 0.38 8 ± 0.12 16 ± 0.37 6 ± 0.44 17 ± 0.08 8 ± 0.17 6 ± 0.15 6 ± 0.39 

 1 mg/ml 12 ± 0.19 6 ± 0.44 12 ± 0.55 6 ± 0.31 14 ± 0.12 8 ± 0.23 6 ± 0.28 6 ± 0.43 

 0.5 mg/ml 13 ± 0.26 7 ± 0.33 10 ± 0.13 nd 8 ± 0.71 8 ± 0.12 7 ± 0.03 7 ± 0.33 

 0.25 mg/ml 8 ± 0.13 8 ± 0.56 8 ± 0.22 8 ± 0.34 7 ± 0.12 7 ± 0.42 8 ± 0.61 8 ± 0.10 

 Standard 10 ± 0.22 10 ± 0.24 7 ± 0.33 nd 11 ± 0.09 11 ± 0.32 7 ± 0.13 7 ± 0.32 

          

Ethanolic 

le roots 

extract 

2 mg/ml 10 ± 0.19 6 ± 0.44 12 ± 0.55 6 ± 0.31 14 ± 0.12 8 ± 0.23 6 ± 0.28 6 ± 0.43 

 1 mg/ml 11 ± 0.20 9±0.23 10 ± 0.13 7 ± 0.33 8 ± 0.71 8 ± 0.12 7 ± 0.03 7 ± 0.33 

 0.5 mg/ml 9± 0.11 8 ± 0.56 8 ± 0.22 8 ± 0.34 7 ± 0.12 7 ± 0.42 8 ± 0.61 8 ± 0.10 

 0.25 mg/ml 8 ± 0.22 10 ± 0.24 7 ± 0.33 10±0.45 11 ± 0.09 11 ± 0.32 7 ± 0.13 7 ± 0.32 

 Standard 10 ± 0.29 6 ± 0.44 12 ± 0.55 6 ± 0.31 14 ± 0.12 8 ± 0.23 6 ± 0.28 6 ± 0.43 

nd = Not detected 
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IV. DISCUSSION 

        So many studies have reported the phytochemical 

constituents in the plant samples are known to be biologically 

active compounds and they are responsible for different activities 

such as antioxidant, antihelmentic, antimicrobial, antifungal, and 

anticancer (5, 7). All secondary metabolite components displayed 

antimicrobial properties through different biological 

mechanisms. Most of the secondary metabolite components were 

isolated and identified in the polar plant crude extracts (6, 8). The 

phytochemical screening of methanolic and ethanolic crude 

extracts from fresh and dry powder leaves, barks and roots 

samples of Khaya senegalensis used in this study revealed that 

the crude extracts contained alkaloids, flavonoids, saponins and 

tannins in all the extracts (Table 1). It also revealed the presence 

of steroids and triterpenoids but not in all the extracts (Table 1). 

The most effective bioactive compounds alkaloids and 

flavonoids were found in both methanolic and ethanolic crude 

extracts. Tannins are another active compound found to be 

present in all extracts. Therefore, the detected different Khaya 

senegalensis bioactive compounds in different crude extracts 

from dry and fresh leaves, barks and roots of Khaya 

senegalensis may be responsible for the antibacterial activities. 

Several reports are available on flavonoid groups which 

exhibited high potential biological activities such as antioxidant, 

anti-inflammatory, antimicrobial, anti-angionic, anticancer and 

anti-allergic reactions (4, 5). Saponins and tannins are also 

bioactive constituent which involved in plant defense system 

because of their antimicrobial activity. The antimicrobial activity 

of the fresh and dry plant crude extracts was estimated using 

standard conventional methods against S. aureus, E. coli, P. 

aeruginosa and K. pneumoniae. The dry methanolic crude extract 

of Khaya senegalensis and its fractions revealed comparatively 

small antibacterial potential against gram-positive and gram-

negative bacteria at the concentrations of 2 mg/ml, 1 mg/ml, 

0.5 mg/ml and 0.25 mg/ml with their respective zones of 

inhibition of 0–11 mm (Table 2). However, the fresh methanolic 

crude extract of Khaya senegalensis and its fractions revealed a 

moderate antibacterial potential against the employed bacterial 

strains and all working concentrations with their respective zones 

of inhibition of 0–17 mm (Table 2). The methanolic fresh crude 

extract showed moderate antibacterial potential against S. aureus, 

E. coli and P. aeruginosa bacteria, at the concentrations of 

2 mg/ml, 1 mg/ml and 0.5 mg/ml (Table 2). However, all crude 

extracts from dry samples showed small activity against all 

employed bacterial strains. Ethanolic crude extract from fresh 

samples showed moderate activity against S. aureus, E. coli, P. 

aeruginosa and K. pneumoniae at concentrations 2 mg/ml and 

1 mg/ml but dry crude extract samples showed small potential at 

most of the concentrations against all bacterial strains. However, 

the bacterium K. pneumoniae did not show any potential activity 

at the concentration of 0.5 mg/ml and 0.25 mg/ml. The ethanolic 

crude extracts from fresh and dry samples has shown any activity 

against E. coli and S. aureus at the concentration of 2 mg/ml. P. 

aeruginosa and K. pneumoniae. All subfractions showed 

moderate antibacterial potential against most of the tested 

bacteria. Generally, the antimicrobial activity of plant crude 

extracts depends on the dose and the type of bacterial strains 

employed (4). Also these antibacterial actions could be related to 

their chemical components in the crude extracts. The bioactive 

compounds such as tannins and flavonoids components were 

present in the crude extracts. However, these bioactive 

compounds were inducing antimicrobial activities (9). The 

amount of active components in the crude extract may be diluted 

or increased their concentrations by fractionation, because they 

have the ability to inactivate microbial activity, enzymes, cell 

envelope transport proteins, and so forth (5, 9). Further studies 

are required for the isolation and identification of individual 

active compounds and also in vivo studies are needed for better 

understanding of their mechanism of action as antimicrobials. 

 

V. CONCLUSION 

        This study that focused on antimicrobial study of different 

crude extracts and showed that Khaya senegalensis  methanolic 

crude extract from fresh leaves extract and from dry leave shows 

highest activity against the employed bacteria. Phytochemical 

screening showed that the antibacterial activities of the crude 

extracts of Khaya senegalensis depend on the presence of 

phytochemicals such as alkaloids, steroids, tripertenoids, 

flavonoids and tannins. This plant crude extracts could serve as 

potential sources of new antimicrobial agents. Further research is 

needed towards isolation and identification of active principles 

present in the extracts which could be used for pharmaceutical 

use. 
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Abstract- The photon splitting of an UV into entangled pair of 

different wavelengths using non-linear crystals is a complicated 

procedure in the quantum authentication process (QAP) as 

presented in the six states deterministic protocol (6DP). A 

simplified process is proposed; the photon splitting process is 

replaced with basic polarization splitting of a single wavelength 

in the visible range. The quantum states are prepared, as usual, 

using retardation wave-plates. The transmitting station sends to 

the receiver a sequence of random polarized pulses via a 

quantum channel. The receiver blindly flips the quantum states 

using half wave-plate before sending back to the transmitter. The 

transmission of quantum states is made within a secret time 

interval which, based on preset path length and pulse travel time, 

triggers the detection device, and eventually achieves 

authentication after two more iterations. 

 

Index Terms- quantum channel, authentication process, photon 

polarization, deterministic states. 

 

I. INTRODUCTION 

uantum key distribution algorithms are implementations of 

certain quantum laws and principles for secure 

cryptographic applications. In QKD systems, users are enabled to 

have access to a quantum channel through which photons 

carrying secret information are exchanged securely. Therefore, 

the establishment of a secure authenticated quantum channel is 

one characterization of QKD systems which are physically 

realizable with optical fibers or free space optics (FSO). In 

general, one station (commonly known as Alice) prepares a sting 

of photons in certain quantum states and sends them to the 

intended stations. The receiver (commonly known as Bob), upon 

reception of photons, examines them in order to extract the 

encoded cryptographic key. The key is used to decrypt the 

cihper-text transmitted over the classical channels, e.g. internet. 

The quantum states according to the no-cloning principle can 

never be copied which means that any attempt of eavesdropping 

can be easily detected [1] 

        In QKD systems, new cryptographic keys are created 

uniquely and randomly; then automatically shared between Alice 

and Bob [2]. The key is created from a string of 0s and 1s 

encoded based on photons’ states of polarization. Single photon 

sources are not physically applicable; however, the additional 

path loss approximates the single-photon situation. 

        Quantum bits (qubits) are the basic representation of 

quantum information. A qubit is a superposition of two different 

quantum states: 

 
 

        The complex coefficients and are related by: 

 
 

        Deterministic quantum protocols mostly implements the 

quantum entanglement phenomenon between two photons such 

that acting on one of them significantly alters the quantum state 

of the other; which therefore can be used as a security indicator 

for several services but more prominently for authentication.  

        The remainder of this paper is organized as the following; 

section II presents related QKD work. In section III the 

simplification on the QAP-6DP is discussed. The results are 

shown and analyzed in section IV. Finally, discussion over 

quantum channel and conclusion are presented in sections V and 

VI respectively.      

 

II. QUANTUM PROTOCOLS 

        Developing quantum protocols for cryptographic 

applications started in the 1980s. Different protocols are 

characterized by different security aspects and limitations. The 

most obvious limitation of earlier quantum crypto algorithms is 

mainly the physical realization; for example single photon 

sources and detectors. Years after, the realization of quantum 

entanglement has significantly enhanced security (e.g. source 

authentication) when implemented deterministically. 

        The first quantum cryptographic protocol is BB84 

developed in 1984 and named after Charles Bennett and Gilles 

Brassard. Both Alice and Bob are connected via two channels; 

classical channel and a quantum channel [3]: 

        Alice prepares quantum states on a random rectilinear or 

diagonal basis then sends it to Bob.  

        Bob measures the quantum states with a basis he chooses 

randomly. If the chosen basis matches, the corresponding bit is 

decoded correctly. Otherwise, a random result (0 or 1) with equal 

probability of half. 

        In the public channel, Alice and Bob compare the decoded 

bits. Bits corresponding to mismatched bases are removed 

resulting in the shifted key.  

        Finally, Alice and Bob obtain a joint secret key from the 

remaining bits by performing error correction. 

Q 
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        BB84 exhibit absolute security to most attacks. However, 

the realization of single photon sources and detectors is still 

unavailable. Moreover, the quantum communication system is 

limited to only few thousands bits per second. 

        In 1991 Artur Ekert [4], proposed a protocol using EPR 

(Einstein-Podolsky-Rosen) entangled photons’ state. An 

entangled pair of photons hitting two detectors, the measurement 

gives opposite 100% correlated polarizations. 

        The entangled photons can be generated by Alice, Bob or a 

trusted third party such that each station eventually posses one of 

the entangled photons. The main advantage of the protocol is that 

the security characterization is realized once the correlation 

between the entangled photons is maintained. Any attempt to 

eavesdrop destroys the photons correlation. 

        Subhash Kak [5], suggests the development of quantum 

crypto algorithm in which the security is based on the quantity of 

photons being exchanged during a QKD session. The proposed 

scheme is (p-k-n) where p is the security threshold of the number 

of exchanged photons. If the number falls between p and k, the 

security is partial. Finally, all actions are aborted if the number of 

photons exceeds k. Single photon sources are not required, which 

results in longer distances of communications. However, this 

approach is yet to be much more investigated for theoretical 

security and practical implementation. 

        Boyer et al [6] proposed the BKM deterministic quantum 

scheme a semi-passive Bob. Bob’s access to the quantum 

channel is limited to only acting on photons it receives; i.e.  Pass 

or flip using the identity operator or the NOT operator, 

respectively. The merits of this approach are; first, quantum 

sources and detectors are not required in all stations. Second, the 

protocol provides a simple algorithm for quantum secure direct 

communication (QSDC) with ‘pass’ or ‘flip’ as ‘0’ bit or ‘1’ bit 

corresponding operators, respectively. Although the BKM 

scheme with semi-classical receiver exhibits secure nature and 

efficient performance, the technological support of the optical 

equipments is still slow-advancing. 

        Unlike BKM, the LM05 protocol [7], describes Bob as the 

one who prepares quantum states in one of the four linear 

polarizations (rectilinear or diagonal bases) and then transmit 

them to the other station, Alice. A bit is decoded based on which 

quantum operator Alice has used. If it acted on using the identity 

operator, decoded bit is ‘0’. On the other hand, bit ‘1’ is decoded 

if the NOT operator iY was applied on the photons by Alice. 

After that, Bob measures the quantum states using the same 

settings in the preparation stage. The decoded string of bits 

creates the cryptographic key. This protocol is characterized by a 

deterministic performance. However, the algorithm is reported to 

be vulnerable against photon number splitting (PNS) type of 

attacks.  

        The six states deterministic protocol (6DP) [8] describes a 

quantum channel authentication scheme where one station 

decodes deterministically based on the quantum operation that 

has been implemented by the other station. In 6DP, Bob prepares 

an entangled pair of photons; in different wavelengths and bases, 

then sends them to Alice. Alice acts on the photons blindly and 

sends them back to Bob’s which upon reception examines them 

using the same preparation settings. Finally, Bob will decide 

deterministically what operator has been used on the photons by 

Alice. If the correlation measurement between the prepared and 

received photons is valid within the secret time interval, the 

channel is authenticated which enables the key distribution 

process to begin afterwards. Otherwise the process is aborted. 

However, the QAP scheme of the 6DP requires a second 

harmonic generation (SHG) process which results in a 

complicated and high-cost implementation. 

 

III. SIMPLIFICATION PROCEDURE 

        The first step in the simplification process is the use of 

single wavelength in a similar way as proposed by Lucamarini 

[9]. The result is four possible quantum states of preparation: 

 

 

 
 

        Alice receives the quantum states and operates on them 

blindly before she sends them back to Bob. This algorithm 

exhibits unconditional security according to the author who has 

also suggested a possible experimental setup [10]. However, 

complicated and costly type II down conversion process using 

non-linear crystals such as Beta Barium Borate (BBO3) in the 

preparation stage is applied. Moreover, the optical fiber as a 

quantum channel is used which creates the issue of optical 

activity which severely alters the polarization state of incident 

light pulses because they experience two different refractive 

indices (the simplification procedure in this paper uses an FSO 

quantum channel). Finally, Lucamarini did not specifically 

provide a mechanism for quantum authentication process (QAP) 

in his experiment. 

        The flipping of the quantum state is physically realized 

using a half-wave plate which rotates the polarization by 90 

degrees as it causes a phase shift of 180 degrees between the 

components of the incident light. This occurs if it is oriented at 

45 degrees. If it is oriented to either of its principal axes, the 

plate becomes transparent to all incident states of polarization. 

Bob prepares two states of polarization of the same wavelength, 

one after another: 

 

 
 

TABLE I.  Quantum states of different quantum baisis 

 

Q.  Basis   

 
 

 

 
  

 

A. Flowchart 
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        For a QAP session, Alice blindly flips the state of 

polarization of any photon she receives using the universal NOT 

gate . On the other hand, if the session is for QSDC, the 

identity operator I is introduced for passing the polarization 

without flipping (encode bit ‘0’) while the universal NOT gate is 

used for flipping (encode bit ‘1’). 

 

 
 

        Bob measures the photons using the exact same settings in 

the preparation stage. Next, he finds out deterministically which 

operator has been used by Alice. This process is repeated thrice 

to ensure authentication before the key distribution process takes 

place. 

 

TABLE II.  Operators for encoding  bits ‘1’ or ‘0’ 

 

 I iY 

 pass flipped 

 pass flipped 

Code: ‘0’ ‘1’ 

 

B. First Simplification  

        In the original setup of QAP-6DP, the SHG provides two 

wavelengths [11]. Consequently, dichroic beam splitting is 

essential in the preparation process. Moreover, interference 

filtering is needed upon detection. Two half wave plates are 

placed in Alice’s station; one for each wavelength. Moreover, 

Bob needs more single photon detectors. 

        Figure 1 shows the first simplification. a visible laser pulse 

is initiated within a secret random time interval. A quarter-wave 

plate is used to set laser polarization to circular polarization. 

Then, a set of mirrors placed precisely for timing control direct 

the beam to the Glan Thompson Polarizer (GTP) for beam 

polarization splitting. Each component (V or H) is then 

manipulated using wave-plates. 

 

 
 

Figure 1: First simplification: neglecting  the BBO3, DBSs,  

and Ifs 

 

C. Second Simplification  

        Figure 2 shows that the detection settings in Bob are 

replaced with a quarter wave-plates such that the incoming 

circularly polarized states are transformed back to linearly 

polarized states. This allows Bob to check deterministically 

whether Alice flipped or did not flip the quantum state: 

 

 
 

Figure 2: Second simplification: replacing Bob’s detection 

side with a QP 
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IV. EXPERIMENTAL RESULTS AND ANALYSIS 

        The experimental setup for the simplified QAP procedure is 

governed by a MATLAB code which generates the real time 

charts of one authentication session as well as controlling the 

various components in the implementation environment such as 

the laser, photodiodes and Arduino Uno. 

        Figure 3 is a real time plot of coincidence measurement 

which correlates the horizontal polarization passed through a 

transparent HWP/ 90 then through a quarter wave-plate set at 45 

degrees resulting in a circular polarization. The amplitude 

represents the light intensity response by the photo-sensor in 

units of luminous emittance (lux) 

 

 
Figure 3:  Photon response of prepared state (H-CP) 

 

        Similarly, the polarization beam splitter (PBS) is oriented 

such that the outgoing beam is linearly polarized vertical (LPV). 

The real time chart of the coincidence measurement is taken in a 

different time interval of 40s. The LPV pulse is changed to LPH 

by the HWP/45. Then changed again to circular polarized by the 

QWP/45. It can be highlighted that the response varies in 

amplitude from very close to the prepared quantum state to 

sometimes slightly below half the luminance of the prepared 

pulse. This can be justified by the path loss that the beam 

experiences (1m) However; the average response indicates 

strongly valid correlation. 

 

 

 
Figure 4: LPV changes to LPH then CP at HWP/45 and 

QWP/45 

 

V. QUANTUM CHANNEL  

        A very suitable medium for photonic signals exchange is an 

optical fiber. Optical fiber repeaters are placed every 32 km 

which serves for wider areas of communications. However, 

optical fibers are subjected to optical and thermal activities 

significantly deform the states of polarization of light pulse 

launched into the fiber. That is; when the beam of light is 

launched into the optical fiber, linearly polarized states changes 

to elliptical states of polarization. The reason behind this is the 

existence of two different indices of refraction. The result is 

shifted components; fast component (experiencing the smaller 

refractive index) and slow component (experiencing the larger 

refractive index). The phase shift changes the original 

polarization from linear to elliptical. The elliptical polarization is 

examined such that it provides information indicating the original 

polarization.  

        Birefringence results in breaking the launched beam to its 

fundamental components with different relative phase shifts and 

amplitude: 

 
 

        The elliptically polarized state introduces an angle α which 

determines the amount of rotation of the ellipse from the 

fundamental x-y coordinates: 

 
 

        When α is zero or ε is 90
o
; the ellipse principal axes aligns 

with the fundamental x-y coordinates. The analysis of the 

received ellipse together with the use of a quarter wave-plate 

gives information about the original transmitted linearly 

polarized light. Generally, a quarter wave-plate transforms the 

elliptically polarized light to linear by introducing retardation 

delay of 90 degrees. 

        Furthermore, the analysis of the ellipse (ellipsometry) can 

be used to initially launch an elliptically polarized light into the 

optical fiber, knowing that a linearly polarized light is going to 
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be received based on the optical activity analysis and parameters 

givens.  

        On the other hand, FSO links are also commonly used 

quantum channels. FSO is characterized by isotropy, zero-

dispersion, and homogeneity.    

 

VI. CONCLUSION 

        This paper presented a simplified algorithm for secure 

quantum authentication process (QAP). The original scheme was 

originally introduced in the six states deterministic quantum 

protocol (6DP). The simplification replaced the second harmonic 

generation process with polarization-splitting based procedure. 

The BBO3 non-linear crystal was disregarded together with 

dichroic beam splitters and interference filters. The 

authentication is ensured by providing timing control within 

secret time intervals of transmission. Initial experimental results 

proved the viability of the algorithm. Future work is open for 

technical improvements and implementation settings 

enhancements. 
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Abstract- Low T3 syndrome is emerging as the most sensitive 

independent predictor of short term survival and is associated 

with adverse outcome in ICU patients .This study was conducted 

to assess the prognostic value of the complete thyroid indicators 

in unselected ICU patients. MATERIALS AND METHODS: 

Patients admitted in ICU and  without known thyroid diseases 

were included in the study, Blood samples were analysed for 

Free T3 , Free T4, Total T3, Total T4 and TSH and were 

compared with APACHE Score, Hemoglobin, ESR, Serum 

Lactate Dehdrogenase , Serum Albumin and eGFR. RESULTS: 

There was a stastically significant positive correlation between 

FreeT3 and TT3 with (r= 0.44 ; p<  0.001 ) ;statically significant 

positive correlation between FT3 and TT4 with ( r=0.52;p< 

0.0001);FT3 and LDH also showed a significant negative 

correlation with (r= -0.40; p< 0.05 ) ;FT3 and eGFR ( r=-0.068; 

p<0.63);FT3and Albumin (r=0.19,p<0.85); FT3 and APACHE 

score negative correlation (r=-0.34,p<0.001). There was a 

stastically significant positive correlation between FreeT4 and 

TT4 with (r= 0.48 ; p< 0.0003) ;statically significant positive 

correlation between FT4 and TT4 with ( r=0.70;p< 0.00001);FT4 

and TSH (r=- 0.027    p< 0.85 );FT4 and LDH also showed a 

significant negative correlation with (r= -0.40; p< 0.006 ) ; FT4 

and eGFR ( r=-0.327;p<0.02);FT4 and 

Albumin(r=0.20,p<0.14);FT4 and APACHE score negative 

correlation (r=-0.45,p<0.001) 

 

 

Index Terms- APACHE II SCORE, Free T3,Free T4, ICU 

Mortality, Low T3 Syndrome. 

 

I. INTRODUCTION 

uring critical illness ,changes in circulating hormone levels 

is a common phenomenon. The alteration in Thyroid 

hormones is Non thyroidal illness syndrome (NTIS), it is 

characterized by low serum level of free T3 and Total T3 high 

levels of reverse T3 accompanied by normal or low levels of T4 

and TSH (1). The prevalence of NTIS is 11-18% in non-selected 

hospitalized patients and increases upto 65% to 70 % in ICU 

(2).Controversy still  exists on whwther NTIS is a adaptive 

respone to illness and induces a maladaptive response of thyroid 

hormones (3).Many studies have confirmed the association 

between NTIS and adverse outcome in patients with sepsis, 

multiple trauma, acute respiratory distress syndrome and 

unselected ICU cases etc(4,5,6,7). The study was taken upto 

understand the role of complete pannel of  thyroid function levels  

in ICU patients and compare them with other traditional 

predictors of mortality the APACHE scores,LDH,eGFR,Hb% 

and ESR (8,9). 

 

II. REVIEW OF LITERATURE 

       Low T3 syndrome is emerging as the most sensitive 

independent predictor of short term survival .Non thyroidal 

illness syndrome (NTIS) is associated with adverse outcome. The 

incidence of NTIS is 11-18% in non-selected hospitalized 

patients and goes upto 60-70% among patients admitted in 

intensive care units.The pathology underlying the NTIS is 

explained by three main modes.1)An imbalance between the 

activity of type I and type II deiodinase mediated by 

inflammatory cytokines.2)A decreased hypothalamus and 

pituitary sensibility to thyroid hormones mediated by stress 

induced hormones and cytokines.3)A reduced T4 binding protein 

and cellular uptake(10,11).All the above three mechanisms are 

involved and progressively involved in patients with critical 

illness.Previous studies suggest a significant association between 

NTIS and acute renal failure , New York Heart association 

classification heart failure and metastasized cancer disease.  

Although there are studies indicating 50% probability of death 

when serum T4 levels are less then 4µgm/dl but there are few 

studies on role of freet3 as a sole predictor ofICU mortality.The 

present was taken to understand the wether low T3  syndrome 

itself acts as a sole predictor of ICU mortality(12,13,14,15).So 

we took up a study to understand the alteration in thyroid 

function test in acutely ill patients admitted in ICU. Also the  

study aims to compare these hormones with other acute 

inflammation indices. 

 

III. MATERIAL  AND METHODS 

       The study was done in NRIMC and GH ,by department of 

Biochemistry. The study  involved adult patients admitted in ICU 

.Exclusion criteria was 1) age younger than 18 years.2) History 

of any thyroid disorders .3) Thyroid nodule on clinical 

examination. 4)Pregnancy or pregnancy within previous 6 

months.5) patient on any hormonal therapy .Sample was 

collected taking all aseptic precautions and  was  collected in 

redcap vacutainer ,was allowed to clot and centrifuged at 3000 

rpm for 10 minutes. Serum  was separated and analyzed on 

Centaur CP using CLIA method  for T3,T4,TSH ,FT3,FT4 

,S.Lactate dehydrogenase was analyzed on Randox Daytona, 

S.Creatine and S.Albumin were analysed on Dade Dimension. 

Estimated Glomerular filtration rate (eGFR) was calculated by 

using the abbreviated Modification of Diet in Renal study 

equation Stastical analysis was done between all the parameters 

D 
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and with APACHE (Acute Physiology and Chronic Health 

Evaluation II score).Appropriate Calibrations and QC protocols 

were  followed before analyzing the samples. 

 

IV. RESULTS 

        Normal ranges in our laboratory were:FT3 ( 2.02- 4.40pg/dl 

); FT4 ( 0.932 - 1.71 ng/dl ); TSH (  0.27 -4.20µiu / ml)       TT3( 

0.846 -2.02 ng/ml ); TT4( 5.13- 14.06 ug/dl );LDH( 230-460 u/l) 

;Albumin (3.4-5.0 gm/dl); Creatinine (0.6-1.3 mg/dl);ESR ( upto 

10 mm/first hour ) . A total of 45 patients were included in the 

study with mean age 70 ± 15 years,  There was a stastically 

significant positive correlation between FreeT3 and TT3 with (r= 

0.44 ; p<  0.001 ) ;statically significant positive correlation 

between FT3 and TT4 with ( r=0.52;p< 0.0001);FT3 and TSH 

(r= 0.02    p< 0.85 );FT3 and LDH also showed a significant 

negative correlation with (r= -0.40; p< 0.05 ) ;FT3 and eGFR ( 

r=-0.068; p<0.63);FT3and Albumin (r=0.19,p<0.85); FT3 and 

APACHE score negative correlation (r=-0.34,p<0.001).As shown 

in Graph 1 and Graph 2. 

 

 

Graph 1: 

 
 

Graph 2 

 
 

 

        There was a stastically significant positive correlation 

between FreeT4 and TT4 with (r= 0.48 ; p< 0.0003) ;statically 

significant positive correlation between FT4 and TT4 with ( 

r=0.70;p< 0.00001);FT4 and TSH (r=- 0.027    p< 0.85 );FT4 and 

LDH also showed a significant negative correlation with (r= -

0.40; p< 0.006 ) ; FT4 and eGFR ( r=-0.327;p<0.02);FT4 and 

Albumin(r=0.20,p<0.14);FT4 and APACHE score negative 

correlation (r=-0.45,p<0.001).As shown in Graph 3 and Graph 4. 
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Graph 3 

 
 

Graph 4 

 
 

V. CONCLUSION 

       Overall our study supports the hypothesis of piovital role of 

Low T3 syndrome as a very important prognostic factor of short 

term survival in ICU patients. We found that FT3 and FT4 as the 

most powerful and independent factor of ICU mortality among 

the complete thyroid panel of indicators.The cumulative death 

rate was significantly higher in patients with low T3 syndrome as 

compared to those without ( 18%).A  significant association was 

found between patients death rate ,Low T3 syndrome and 

APACHE II and other inflammation indices.The strength of the 

study is it excluded patients with underlying thyroid 

disorders.out of the total thyroid profile FT3 and FT4 have a 

more significant association and also are strong predicting 

factors. In conclusion ,our results confirm that low T3 syndrome 

is very common in ICU acutely ill patients ,emerging as the most 

sensitive independent predictor of ICU mortality.  
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Abstract- Information extraction plays an important role in text 

related research and application areas such as text mining and 

dialogue systems. Information extraction can be done using key 

word extraction and measuring the semantic similarity between 

texts. These concepts are applied to address a key issue in the 

telecommunication contact centre domain where the customer 

dissatisfaction is increasing due to higher call handling time. The 

proposed method is a combined with a key word based approach 

and a semantic similarity based approach with the use of 

semantic nets. The semantic similarity of two sentences is 

calculated using word similarity and the word order. Experiments 

on two sets of sentence pairs illustrates that proposed method 

provides a similar measure which is significantly correlated to 

human intuition. The overall accuracy of the information 

extraction module is approximately 70% based on the evaluation 

results. 

 

Index Terms- Information extraction, natural language 

processing, semantic nets, sentence similarity 

 

I. INTRODUCTION 

elecommunication is a highly competitive and evolving 

industry. Organizations in this industry handle large amount 

of data generated through different operations which plays a key 

role in enterprise decision making. Authors have identified a key 

problem in telecommunication contact centre domain in Sri 

Lankan context which can be addressed through an application of 

natural language processing. The key objective of the proposed 

solution is to reduce the call handling time in the contact centre 

and thereby increase the customer satisfaction and minimize 

customer churn. 

       After having a detailed discussion with contact centre agents, 

authors identified the limitations and the drawbacks in the 

existing system. In a contact centre, call routing among contact 

centre agents is an important task. Since the contact centre 

handles thousands of inbound calls daily, the call routing 

mechanism should be more efficient, especially in peak hours. 

International standard average call holding time is 3.5 minutes, 

but it is set to 5 minutes in Sri Lankan context with the capacity 

of available human resources. Customers have to explain their 

problems within 5 minutes and once the call duration exceeds the 

time limit the call get terminated automatically. If a customer has 

not completed the conversation then he has to call again to the 

contact centre. Most of the time these repeated calls are not 

routed to the same agent who carries out the previous 

conversation with the customer. In such case, customers have to 

explain their problem again to a new agent. This may create a 

bottleneck in contact centre queues, which has become a major 

reason for the customer churn. According to recent findings 

customer rate of shifting from PSTN (Public Switch Telephone 

Network) lines to mobile service providers has increased. 

Therefore it is essential to enhance the existing system with 

reducing the drawbacks on it. 

       The proposed solution is based on an information extraction 

mechanism in order to provide a brief understanding to contact 

centre agents, regarding earlier conversations happened between 

customers and fellow agents. The initial conversation between a 

customer and a contact centre agent is converted into a text by 

using CMU Sphinx speech recognition toolkit
1
. The generated 

text file is provided as the input for the information extraction 

module. Extraction contains important facts in the conversation 

such as name of the agent who handles the call, type of the 

problem and a set of actions performed by both customer and the 

agent which relates to the problem. This paper is based on 

extracting set of actions from the text with the usage of natural 

language processing techniques.  

II. METHODOLOGY 

       The proposed method is a combination of key word based 

approach and a semantic similarity based approach which obtains 

information with the assistance of semantic knowledge base 

Figure 1 shows the procedure for extracting information by 

combining two approaches. 

 

A. Key word based approach 

       In this approach, different sets of key words are defined 

based on their relatedness to the service categories provided by 

the contact centre as follows: 

 Broadband/ADSL category 

 PSTN category 

 CDMA category 

 PeoTV category 

 

       Key words are categorized with the knowledge gain by 

interviewing the contact centre agents. For each service category, 

agents have a pre-defined set of questions. When a customer 

connects with an agent, these questions have been asked and 

based on the given answers of agent has to identify the exact 

problem of the customer. By considering the sequence order of 

the questions and the actions associated with them, unique tree 

structures are defined for each service category. 

                                                 
1
 http://cmusphinx.sourceforge.net/ 

T 
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Figure 1: Information extraction module 

 

       In the first step, the text file is tokenized. Authors have used 

Apache OpenNLP API for the tokenizing process. All tokens are 

compared with pre-defined key word sets and forms a joint word 

set which contains common and distinct key words, for each 

category. Let’s take T as the token set in the text file and Si as the 

pre-defined key word set associated with each category. Joint key 

word set J, is defined as J = {T ∩ Si} 

       Four different joint sets are formed and the one with most 

number of elements is selected.  Related service category and the 

selected key word set are considered for further processing. After 

identifying the key words in the text file, they are mapped with 

the relevant tree structure which is created for service category. 

All the nodes which are associated with the extracted key words 

are identified by traversing through the tree. At the end of this 

process a set of actions described in the text file can be extracted. 

 

Key word based approach is not sufficient to extract the 

exact set of actions in a text file. Since the speech recognition 

process not providing accurate results, there may be a possibility 

of missing some key words in the text file. This emphasizes the 

important to introducing another approach which increase the 

effectiveness of the information extraction process. Therefore an 

approach based semantic similarity between short texts and 

sentences is proposed. 

 

 
Figure 3: Flow chart for key words based approach 

 

B. Semantic similarity based approach 

        In this approach, the semantic similarity between the 

extracted text phrases from a text file and node values in a related 

tree structure is measured. Apache OpenNLP [5] model trainer is 

used to extract key phrase from a text file. Authors have prepared 

a contact centre domain specific training data set by conducting 

discussions and interviews with contact centre agents, listening 

to recorded conversations and analyzing the Frequently Asked 

Questions (FAQ) in telecommunication domain. Training data 

set contains the possible ways of explaining customer problems 

and answers provided by contact centre agents. 

       The proposed method measures similarity between two 

sentences based on semantic and syntactic information includes 

in compared texts. A sentence or a text phrase is considered as a 

sequence of words. Each word contains useful information along 

with their combination which makes a specific meaning.  

Figure 4 presents the procedure for computing the similarity 

between two sentences. Instead of using a fixed set of vocabulary 

like in existing methods, the proposed method forms a joint word 

set which contains all the distinct words in two sentences. For 

each sentence, a semantic vector is formed with the assistance of 

a semantic database. Semantic similarity is calculated using two 

semantic vectors. 

Figure 2: Portion of the tree structure created for broadband 

service category 
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Figure 4:  Sentence similarity based approach 

 

       A word order vector is formed for each sentence by 

considering the sequence of words in sentences. The word order 

similarity is calculated using two word order vectors. Finally, the 

combination of semantic similarity and word order similarity is 

used to compute the sentence similarity. The following sections 

provide detailed descriptions of each step in the process. 

 

C. Measuring semantic similarity between words 

       The proposed method is based on a hierarchical semantic 

knowledge base which is important to determine semantic 

distance between words. Available knowledge bases consist of a 

hierarchical structure and models human common sense 

knowledge for different domains. Let’s consider two words W1, 

W2 and their semantic similarity S(W1, W2). Authors have used 

WordNet, an available lexical database where the words are 

organized into synonym sets (synsets) in the knowledge base, 

with semantics and relation pointers to other synsets [1]. One 

direct method to measure the similarity is finding length of the 

shortest path connecting two words. But this method may 

provide less accurate results when it applies to ore general 

semantic nets such as WordNet [1]. To overcome this drawback, 

the direct path method has to be modified. Authors have used the 

method which was determined by the method proposed in [2]. It 

is clear that words at upper levels in the hierarchy has more 

general semantics and less similarity among them, whereas the 

words at lower levels have more specific semantics with more 

similarity. Therefore, the depth of words in the hierarchy is 

considered in measuring semantic similarity. In summary, 

Semantic similarity between words W1 and W2 can be defined as 

transfer function of path length and depth. 

 

 
 

where, 

l = shortest path length between W1 and W2 

h = depth between W1 and W2 

        

When considering the transfer functions, the similarity is 

varying from exactly the same to no similarity [2]. If we assign 1 

to the exact similarity and 0 to no similarity then the interval of 

similarity is [0, 1]. When the path length is decreasing to zero, 

the similarity is increasing towards limit 1. And when path length 

is increasing infinitely, the similarity is decreasing towards 0.  

 

This behavior emphasizes that the transfer function must be 

a nonlinear function. Based on these considerations f(l) is defined 

as decreasing function of l as follows;  

 

 
 

       Where α is a constant. The purpose of representing the 

function in exponential form is to satisfy the constraint of 

keeping the value of f(l) within the range of 0 to 1. For WordNet 

the proposed value for α = 0.2 as reported in [3]. 

       In the same way f(h) can be defined by considering the 

behavior of words at upper levels of hierarchical semantic nets 

are more general and have less similarity between words than 

lower levels. As a result, f(h) is defined as an increasing function 

of h. 

 

 
 

       where β > 0 is a smoothing factor as β → ∞, then the depth 

of a word in the semantic net is not considered. For WordNet the 

proposed value for β = 0.45 as reported in [3]. The optimal 

values for α and β depend on the knowledge base used and are 

determine with human similarity ratings [2]. 

 

D.  Semantic similarity between sentences 

       Sentence is a collection of words and it is reasonable to 

represent a sentence using its words. In proposed solution, a 

semantic vector is formed dynamically as suggested in [2]. A 

joint word set T is formed for given two sentences T1 and T2.  

 

 
 

       The joint word set T {W1, W2… Wm}, contains all distinct 

words from T1 and T2. Each sentence is represented by using the 

joint words set. The semantic vector Si(i=1,2,…,m) is formed 

based on the semantic similarity of the corresponding words to a 

word in the sentence. Let’s take T1 as an example. 

 

Case 1: If Wi is contained in T1, Si is set to 1 

Case 2: If Wi is not contained in T1, a semantic similarity 

measure is computed between Wi and each word in the sentence 

T1. The most similar word in T1 to Wi is the one with highest 
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similarity score θ. If θ exceeds a preset threshold, then Si = θ; 

otherwise Si = 0. 

       Since the word similarity is measured between different 

words, the highest similarity score may be very low. This may 

indicate as that words are highly dissimilar. To avoid this 

dissimilarity in the semantic vector, a threshold is used. For 

WordNet this preset threshold is set to 0.2 [2]. As suggested in 

[2], information content of words has considered for increasing 

the accuracy of similarity measure by using the brown corpus. 

Since the brown corpus is outdated, it is not applied to the 

method proposed in this paper. Finally, the semantic similarity 

between two sentences is represented as the cosine coefficient 

between two semantic vectors. 

 

 
 

E.  Word order similarity between sentences 

If two sentences contain same words, any method based on 

“bag of word concept” will decide that both are exactly same [2]. 

But through a human interpretation it can be showed that two 

sentences are similar only to certain extend. This is stated the 

importance of considering the word order of sentences in 

measuring the similarity. 

       Let’s consider two sentences T1 and T2 and its joint word set 

as T. Each word in T1 is assigned a unique index number. This 

indexing is simply based on the order of appearance of each 

word in the sentence. A word order vector R is formed for each 

sentence based on the joint word set. For each word in Wi in T, 

the most similar word in T1 is considered. 

       Case 1: If Wi is appeared in T1, then fill the entry for this 

word in R1 with the corresponding index number of T1. 

Otherwise find the most similar word Wr in T1. 

       Case 2: If the similarity between Wi and Wr is greater than a 

preset threshold, then the entry of Wi in R1 is filled with the index 

number of Wr in T1. If not the entry of Wr in R1 is 0. 

       By following this procedure two word order vectors, R1 and 

R2 are formed for T1 and T2. 

       Authors have followed a measure for measuring the words 

order similarity between two sentences as suggested in [2]. 

 

 
 

F. computing the overall sentence similarity 

       Overall sentence similarity is a combination of semantic 

similarity and the word order similarity. But when combining 

two results the relative contribution of them has to be considered. 

Therefore the overall similarity is defined as: 

 

 
 

       where µ < 1 denotes the relative contribution. According to 

the experimental results mentioned in [2] word order threshold is 

set to 0.4 and µ is set to 0.85. Authors have enhanced the method 

proposed in [2] by considering most similar pair of synsets for 

each word, instead of picking the first noun synsets. The main 

reason for this enhancement is a word can be mapped to multiple 

synsets and finding most similar pair denotes the human 

tendency for pattern seeking. Algorithm for the enhancement is 

as follows: 

 

function get_best_synset_pair(w1, w2) 

w1 = first word 

w2 = second word 

max_sim = maximum similarity score between two synsets 

best_pair = most similar synset pair  

synsets1= synsets for w1 

synsets2 = synsets for w2 

 

begin  

best_pair ← none 

max_sim ← -1.0 

if (length of synsets1) == 0 OR (length of synsets2) == 0 

 return None 

else 

foreach syn1 ϵ synsets1 

foreach syn2 ϵ synsets2 

  sim = path_similarity(syn1, syn2) 

if sim > max_sim 

max_sim ← sim 

best_pair ← syn1, syn1 

end foreach 

end foreach 

return best_pair 

end 

 

Figure 5: Pseudo code of the algorithm to get the best synset pair 

 

III. RESULTS  

       To implement this solution, authors have used python and 

Natural Language Toolkit (NLTK). Since sentence similarity is 

highly depends on semantic similarity between words in the 

sentence, it is important to measure the accuracy of the word 

similarity algorithm. Authors have compare the method proposed 

in [2] with newly proposed method. 

       Let’s rename method proposed in [2] as ALGOold and new 

method as ALGOnew. Following a similar procedure to Miller and 

Charles [4], a subset of 15 word pairs are considered for the 

comparison between two algorithms. 

 

Table I: Word similarity results comparison 

 

Word pair Similarity 

score for  

ALGOold  

Similarity 

score for 

ALGOnew 

[autograph, shore] 

 

0.29 0.16 

[autograph, signature] 

 

0.55 0.82 

[boy. lad] 

 

0.66 0.82 

[boy, sage] 

 

0.51 0.37 

[cock, rooster] 

 

1.0 1.0 
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[cord, smile] 

 

0.33 0.13 

[cord, string] 

 

0.68 0.82 

[forest, woodland] 

 

0.70 0.98 

[forest, graveyard] 

 

0.55 0.20 

[hill, woodland] 

 

0.59 0.36 

[hill, mound] 

 

0.74 0.99 

[implement, tool] 

 

0.75 0.82 

[midday, noon] 

 

1.0 1.0 

[magician, oracle] 

 

0.44 0.30 

[magician, wizard] 

 

0.65 1.0 

 

       The accuracy of the experimental result can be elaborated as 

follows. According to the Table I the computed similarities using 

proposed new method is lined up with intuition. For example, 

similarity between words autograph and signature is higher than 

the similarity between autograph and shore. The similarity 

between words magician and wizard is higher than magician and 

oracle. This clearly shows that the proposed method is providing 

better results, when comparing to the existing methods. 

Therefore, the accuracy of the word similarity measurement is 

caused to increase the accuracy of semantic similarity based 

approach to extract information.  

       Accuracy of the Key word based approach is measured 

based on the comparison between the proposed solution and 

human involvement method where authors listen to the audio 

clips that received from contact center. 50 audio files (a) have 

used for the experiment. For each audio file the total number of 

actions mentioned in the audio file and the number of correctly 

identified actions through the proposed solution is considered. 

These two values are considered to measure the precision of the 

proposed method. 

 

 
 

Where,  

 = Number of correctly identified action in an audio file 

 = Total number of actions in an audio file 

 

 
Figure 6: Precision trend 

IV. CONCLUSION 

       When evaluating the experimental results on information 

extraction module, accuracy of getting the correctly identified 

actions is approximately 70%. Authors have compared this 

approach with the actions identified with a human involvement 

by listening to audio files. But in the actual contact center 

domain the gents do not have the access to listen previously 

made calls by a particular customer to the contact center, in order 

to complain regarding their problems. In such case agents who 

handle repeated calls do not have a prior knowledge regarding 

customer’s previous experience. But through the proposed 

solution it provides at least a basic understanding about the 

customer’s problem type and a set of actions taken to overcome 

the problem. This provides benefits for both contact centre and 

its customers in different aspects. From the contact centre point 

of view, it reduces the call handling time, minimize the number 

of repeated calls made by customers for the same complain and 

increase the number of complains that a contact centre can 

efficiently handles within a day.  At the same time it makes 

customers life easier by supporting agents to solve complains 

quickly and reducing the waiting time in contact centre queues. 

Ultimately it increases the overall customer satisfaction and 

reduces the customer churn which is a key objective of the 

proposed solution. 

       In this solution, WordNet as the hierarchical semantic 

knowledge base, with general English usage, in order to measure 

the semantic similarity between sentences. As future 

enhancements, authors will work on build a domain specific 

hierarchy for the call center domain and combined it with 

existing semantic nets, which gives more precise and accurate 

measurements. 
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Abstract- Present work deals with the combination of automatic 

generation control (AGC) with automatic voltage regulator 

control (AVR) and the implementation of PI, PID and fuzzy 

logic controller for two area system. The purpose of the AGC is 

for balancing the system’s total generation against system load 

and losses. If any mismatch between generation and demand 

occur the system frequency may deviate from preset value. Thus, 

high value of frequency deviation may lead to failure of the 

system. The role of AVR is to hold terminal voltage magnitude 

of the generator at a preset level. The interaction between 

frequency deviation and voltage deviation is analyzed and 

studied in this paper. System performance and operation has been 

evaluated at various loading disturbances. In this paper we deal 

with the design, implementation and operation performance of 

fuzzy logic controller with the combined loop of AGC & AVR 

for interconnected power system. The fuzzy controller is 

implemented in order to control the area control error calculation 

of AGC & excitation of AVR, which determines the deficit or 

extra generation that has to be corrected. Simulation results 

(using MATLAB/SIMULINK) shows that the proposed modified 

fuzzy control offers better performance than PI and PID 

controllers at different operating conditions. 

 

Index Terms- Automatic Generation Control (AGC), Automatic 

Voltage Regulator (AVR), Area Control Error (ACE), Frequency 

Response, Voltage Response, Fuzzy logic(FL) controller, PID 

controller. 

 

I. INTRODUCTION 

ith the AGC loop, the load changes will result in a steady-

state frequency change, depending on the governor speed 

regulation. Hence, to reduce the frequency deviation to zero, we 

must provide a reset action. The reset action is achieved by 

introducing an integral controller to act on the load reference 

setting to change the speed reference point. The integral (I) 

controller increases the system type by one which forces the 

steady state frequency deviation to zero. Automatic Generation 

Control (AGC) is very important issue in power system operation 

and control for supplying sufficient and both good quality and 

reliable electric power [1]. 

       The generator excitation system maintains generator voltage 

and hence, controls the reactive power flow in the power system. 

A change in the real power demand affects essentially the system 

frequency, whereas a change in the reactive power affects mainly 

the voltage magnitude in the power system. There is a weak 

interaction between voltage and frequency controls to justify 

their analysis separately. The sources of reactive power are 

generators, capacitors, and reactors. The reactive power of 

generator is controlled by field excitation. Other methods for 

improving the voltage profile in the electric transmission systems 

are static Var control equipment, switched capacitors, 

transformer load tap changers, step voltage regulators. The 

important means of generator reactive power control is the 

generator excitation control using automatic voltage regulator 

(AVR). The role of an AVR is to maintain the terminal voltage 

magnitude of synchronous generator at a specified level [2]. 

       By the proportional integral (PI) control approach zero 

steady-state error in the frequency of the system is achieved, but 

exhibits relatively poor dynamic performance which results in 

large overshoot, transient frequency oscillations and also 

relatively large transient settling time. In this paper, the fuzzy 

logic is effectively used to change the integral gain (Ki) of AGC 

settings automatically to restore nominal system frequency for 

various wide-range load changes [6-8]. The terminal voltage 

magnitude drops due to the increase in reactive power load. The 

potential transformer senses the voltage magnitude on one phase 

and it is compared with DC set point signal. The amplified error 

signal controls the exciter field and increases the exciter terminal 

voltage. This increases the generator field current and generated 

emf. The reactive power generation is increased to a new 

balanced level, increasing the terminal voltage to the desired 

value and hence, obtaining the system balance [9]. This paper 

presents a development of voltage control of AVR or excitation 

system by using a self-tuning fuzzy proportional integral and 

differential (PID) controller to overcome the appearance of 

nonlinearities and uncertainties in the systems. The self-tuning 

fuzzy PID controller is the combination of a PID controller and 

fuzzy controller [11]. Development of AGC for frequency 

stabilization [3] using fuzzy controller is also presented. 

 

II. INTERCONNECTED POWER SYSTEM 

       Power systems have complex structures and also they consist 

of many different control blocks most of which are non-linear. 

Power systems are basically divided into control areas which are 

connected by transmission lines called tie-lines as shown in 

Fig.(1). All generators are supposed to constitute a coherent 

group in each control area. In the interconnected power systems, 

it is seen that each area needs its system frequency and tie line 

power flow to be controlled and to maintain them in the 

prescribed limits. The speed of the response is limited by the 

natural time lags of the turbine and the system itself. The 

relationship between the speed and load can be adjusted by 

W 
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changing a load reference set point input. A case study is 

presented by considering a two area power system [4]. 

 

2.1. Area control error 

Area Control Error is defined by, 

 

ACEi = CPij + Bi *Cf  (1) 

 

Where, 

 i -control area for which ACE is being measured 

CPij -power interchange in areas i and j 

Bi- control area frequency bias coefficient 

Cf- deviation in frequency 

 

       The ACE is an error signal consisting of two factors. 1
st
 

factor represents the error in the scheduled tie flows. The 2
nd

 

factor is inter-area assistance in generation from control area to 

prevent large deviation of interconnection frequency. ACE 

represents the generation versus load mismatch for the control 

area. The ACE indicates instant at which the total generation 

must be lowered or raised in a control area. A general criterion 

can be given about which AGC is considered ‘good’. Since ACE 

is directly influenced by random load variations, this criterion 

can be treated statically by specifying that the standard deviation 

of ACE should be small and ACE should not be allowed to 

‘drift’. This means that the integral of ACE over appropriate time 

should be small. A ‘drift’ in ACE has the cumulative effect of 

creating system time errors or inadvertent interchange errors [5]. 

 

 
 

Fig.1: Two area interconnected power system 

 

III. FUZZY LOGIC CONTROLLER 

       Conventional control methods cannot provide desired results 

because power system dynamic characteristics are complex and 

variable. Advanced controller can be replaced with conventional 

controller to get fast and good dynamic response in load 

frequency problems. Fuzzy Logic Controller (FLC) as shown in 

Fig.(2) can be more useful in solving large scale of controlling 

problems with respect to conventional controller which are 

slower. Fuzzy logic controller is designed to minimize 

fluctuation on system outputs. There are many studies on power 

system with fuzzy logic controller. 

 

       There are three principal elements to a fuzzy logic controller: 

(i) Fuzzification module (Fuzzifer) 

(ii) Rule base and Inference engine 

(iii) Defuzzification module (Defuzzifier) 

 

 

 
Fig.2: Fuzzy logic controller 

 

       Fuzzy control is based on a logical system called fuzzy logic. 

It is much close in spirit to human thinking than conventional 

logical systems. Complexity and Multi-variable nature of power 

system limits the conventional control method, to provide 

satisfactory solutions. The FLC is to handle the reliability, 

robustness and nonlinearities associated with power system 

controls. Due to this fuzzy logic controller becomes adaptive and 

nonlinear in nature having a robust performance under parameter 

variations with the ability to get desired control actions for 

complex uncertainty, and nonlinear systems without their 

mathematical models and parameter estimation [3,5,10]. 

       The error ‘e’ and change in error (e) are inputs to the fuzzy 

logic controller. These two inputs signals are converted to fuzzy 

numbers first in fuzzifier using seven membership functions. The 

fuzzy rules are interpreted as if ACE is NB and d(ACE)/dt is NS 

then the output is PM. The Triangular membership functions are 

used for both the inputs and output signals. 

       The rule table for fuzzy with AGC and AVR is as shown in 

Table 1 and Table 2. 

 

3.1. Membership functions for AGC for the fuzzy variable of the 

proposed FLC 

       Fuzzy control rules are constructed by using the control 

experience of operator having experiences about automatic 

generation control of the interconnected power system. There are 

two controllers, fuzzy ACE1 and fuzzy ACE2 as shown in Fig.3 

and Fig.4. Each of the controllers has the Negative Big NB, 

Negative Medium NM, Negative Small NS, Zero ZE, Positive 

Big PB, Positive Medium PM, Positive Small PS for both the 

change in area control error d(ACE)/dt and area control error 

ACE [5].  

       The rules are interpreted as follows, if ACE is NB and 

d(ACE)/dt is NS then the output is PB. The triangular 

membership functions are used for both the inputs and output. 

The Defuzzification method employed is the center of area 

method [8]. 

       The membership functions for input and output are shown in 

Fig.3, 4 and Fig 5. Rule viewer and Surface viewer of AGC 

block in FLC is shown in Fig.6 and Fig.7. 
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Fig 3: Membership function editor for input1 of FLC 

 

 

 
 

Fig 4: Membership function editor for input2 of FLC 

 
 

Fig 5: Membership function editor for output of FLC 

 

 
 

Fig 6: Rule viewer of AGC block in FLC 

 

 

 
 

Fig 7: Surface viewer of AGC block in FLC 
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TABLE 1: FUZZY RULE TABLE FOR AGC 

 

 
 

 

TABLE 2: FUZZY RULE TABLE FOR AVR 

 

 
 

IV. SIMULATION AND RESULTS 

       Testing was done on each of the individual blocks of the 

AGC system and AVR system. The design and simulation of 

problem is done in MATLAB Simulink environment. The 

following simulations were performed in order to investigate the 

performance of the proposed fuzzy logic controller over the 

conventional integral controller.  

       The simulation block diagram for AGC and AVR 

interconnection for single area using fuzzy logic controller is 

shown Fig.8 and the AGC and AVR for two areas interconnected 

using fuzzy logic controller is shown Fig.9. The change in 

frequency v/s time and change in voltage v/s time for single area 

is shown in Fig.10 and 11 respectively.  

       Frequency deviation of AGC_AVR in area-1 using FLC, PI 

and PID in two area interconnected system is shown in Fig.12. 

The Voltage response of AVR for two area using FLC and PID 

are shown in Fig.13 and 14.  

       Comparison of dynamic responses of FLC, PI and PID are 

shown in Table 3. The various assumptions used for AGC, AVR, 

PI and PID simulation are shown in Table 4, 5 and 6 

respectively. 

 

 

 
Fig.8:   AGC and AVR interconnection for single area using 

fuzzy logic controller 

 

 
Fig.9: AGC and AVR for two areas interconnected using 

fuzzy logic controller. 
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Fig.10: Frequency deviation of AGC using FLC in single 

area. 

 

 
Fig.11: Voltage response of AVR using FLC in single area. 

 

 

TABLE 3: COMPARISON OF DYNAMIC RESPONSES OF 

 PI, PID AND FLC 

 

 

 
Fig.12: Frequency deviation of AGC_AVR in area-1 using 

FLC, PI and PID in two area interconnected system. 

 

 
Fig.13: Voltage response of AVR using FLC in two area 

interconnected system. 

 

 
 

Fig.14: Voltage response of AVR using PID in two area 

interconnected system. 

 

The assumptions used for AGC, AVR and PID simulations are 

shown in Table 4,5 and 6 respectively. 

 

 

 

 

 

CONTROLL

ER 

 

FREQUENCY DEVIATION 

SETTLING 

TIME (SEC) 

MAXIMUM 

OVERSHOOT 

 

AGC 

 

 

AVR 

 

AGC 

 

AVR 

 

FLC 

 

12 

 

12 

 

-

3.5*10
-

3 

 

1.1 

 

PID 

 

18 

 

15 

 

-

3.5*10
-

3
 

 

 

1.05 

 

PI 

 

31 

 

30 

 

-4*10
-3

 

 

 

1.0 
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TABLE 4: ASSUMPTIONS MADE IN THE SIMULATION 

RUNS FOR AGC 

 

 

 

TABLE 5: ASSUMPTIONS MADE FOR AVR 

 

 

 

TABLE 6: ASSUMPTIONS MADE FOR PID 

 

V. CONCLUSION 

      The PI, PID and FL controller approach in AGC and AVR in 

an interconnected power system has been implemented. The 

fuzzy logic approach with integral gain scheduling yields overall 

better performance regarding transient responses in comparison 

to the conventional controller. The settling time is reduced to a 

great extent with the Fuzzy logic mode of scheduling. The gain 

scheduling approach yields automatic, self-adjusting outputs 

irrespective of widely varying uncertain off-nominal conditions. 

The computational burden and memory have been reduced. 
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Governor speed regulation R1=0.051 

Frequency bias factors D1=0.62 

Inertia constant H1=5 

Base power 1000MVA 

Governor time constant Tsg1=0.2 sec 

Turbine time constant Tt1=0.5 sec 

Constant  K=0.159 

Nominal frequency F1=50 Hz 

Load change PLI=50 MW 

Load disturbance in per unit 

(area) 

(PLI)p.u=0.05PU 

Quantity Gain Time constant 

Amplifier 9 0.1 

Exciter 1 0.4 

Generator 1 1.0 

Sensor 1 0.05 

Quantity Gain 

PID controller 

Kp=1.2 

Ki=1.8 

Kd=1 

PI controller 

 

Kp=1.0 

Ki=1.8 
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Assessment of Allelopathic Potential of Leucaena 

leucocephala (Lam) De Vit on Raphanus sativus l. 
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Abstract- Present study was conducted to evaluate the 

allelopathic effect of aqueous leachates from senescent leaves of 

Leucaena leucocephala. It inhibited the seed germination, root-

shoot elongation and the development of lateral roots in the 

receptor plant, Radish under in vitro condition. 

 

Index Terms- Allelopathy, leachate, stimulation, inhibition, 

DAS, (Days after sowing) 

 

I. INTRODUCTION 

he term allelopathy was introduced by Molish
1
 (1937). It 

refers to beneficial or harmful effect of one on another plant, 

both crop and weed species, by the release of chemicals from 

plant parts by leaching, root exudation, volatilization, residue 

decomposition and other process in both natural and agricultural 

system (
2
Ferguson. F. and Rathinabapathi, 2009). These 

phytotoxic substances collectively known as allelochemicals, are 

secondary plant product or waste products of main on catabolic 

pathways of plants (
3
Ashrafi et. al. ; 2007, 

4
Bernat et. al. ; 2004, 

5
Chon and Kim 2002, 

6
Hall and Henderlong, 1989). Phytotoxic 

allelochemicals identified in the leaves of this legume species 

include mimosine and phenolic compounds such as quercetin, p-

hydroxycinamic acid, protocatechuric acid and gallic acid 
7
(Chon 

and Kuo, 1986). The physiological mechanisms of 

allelochemicals are complicated and the outcome of an 

allelopathic interaction between two plants is often species 

dependent (
8
Husain et. al., 2008). The chemicals thus released, 

inhibit the growth of other plants. There chemicals are absorbed 

by the plants, mainly by the roots, growing in close proximity. 

As a result other plants are damaged (
9
Angiras et. al.; 1988, 

10
Saxena 1990). 

       Recently, several works have been done suggesting that this 

kind of influence holds great prospect for finding alternative 

strategies for weed management. Thereby, reliance on traditional 

herbicides in crop production can be reduced (
11

An, 1988; 

Keating, 1999; 
12

, Macias, 1995; Olofsdoltter, 
13

1998; 
14

Wu, 

1999). Allelochemicals may also reduce pollution and decrease 

detrimental effects of auto-toxicity and soil sickness in 

agriculture and forestry (
15

Waller, 1987). Researches have 

revealed that there are some plants producing chemicals which 

are more effective in promoting growth of other plants like 

gibberellins or IAA (
16

 Hasegawa, 1993). Recently works have 

been done on the bioherbicidal potential of allelopathic plant L. 

leucocephala against water hyacinth using a leaf disc assay by 
17 

Chai (2013). 

       Leucaena leucocephala is commonly known as subabul in 

India. This ia a miracle tree promoted for re-vegetation, soil and 

water conservation and animal improvement. Although the toxic 

metabolites are distributed in all plant tissue but in the present 

investigation we analysed the phytotoxic action of leaves on the 

germination radicle and plumule elongation of Raphanus. 

   

II. MATERIALS AND METHODS 

       The donor plant L.leucocephala belong to the family 

Fabaceae (Sub-family, Minosoideae). It contains a toxic, non-

protein, amino acid, mimosine in leaves and foliage that inhibits 

the growth of other trees but not its own seedlings (
2
Ferguson 

and Rathinasabapathi 2009). Mimosine has antimitotic and 

depilator effect on animals. It is acutely toxic to non-ruminant 

animals but is normally converted to dihydroxy 4(H) –pyridone 

(DHP) upon ingestion. Leaves also contain 2-6% condensed 

tannins (CT) and phenolic compounds. The recipient plant is 

Raphanus sativus (Brassicacea). 

 

III. PREPARATION OF LEAF LEACHATES 

       Healthy mature leaves were collected from trees grown near 

fields in the Chas area of Bokaro district of Jharkhand. Leaflets 

were removed from the petioles, briefly washed and blotted dry. 

For preparing 20% of leaf leachate solution 200 gm of dried 

leaves were dissolved in 1000 ml. of distilled water, left for 24 

hr, filtered using Whatman’s filter paper NO.1. Similarly leaf 

leachate solution of different concentration 5, 10, 20, 40, 80 and 

100% were prepared and stored in refrigerator. Seeds were kept 

in petridish lined with two layered filter paper soaked in distilled 

water at 25
0
C. Fifteen seeds were kept in each for different 

concentration. Three sets were taken for each treatment and in 

one set of untreated seeds were taken which served as control. 

 

IV. RESULTS AND DISCUSSION  

       Seed germination of control and pre-treated seeds were 

scored – 10 days after sowing (DAS). [To-Control, T1-5%, T2-

10%, T3-20%, T4-40%, T5-60%, T6-80%, T7-100%] 

 

a) Seed Germination 

       Works have been done on the allelopathic influence of 

Leucaena on other plants. In wheat it was reported to have 

inhibitory effects whereas on paddy it has stimulatory effect 

(Ferguson and Rathinasabapathi, 2009). 

       The present study suggest the presence of allelochmicals in 

aqueous extract from leaves, Fig. I indicates the result for the 

effect of L. leucocephala on the germination of R. sativus. In 

T 
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general the concentration of leaf leachates have inhibitory effects 

on seed germination. Maximum inhibitory effect was found at 

high concentration (100%). Recent work of 
18

Khan (2011) also 

indicate similar effect on seed germination and seedling growth 

of maize. However in the present work it was found that at 

moderate concentration (40% - 50%) there was stimulatory effect 

(96%) little less than under control (98%). 

 

b) Seedling Growth  

       Seedling performance of pretreated seeds as well as that of 

control was measured in terms of root-shoot growth. Fig. II 

indicates the measurement taken– 10 DAS (days after sowing). 

[To-Control, T1-5%, T2-10%, T3-20%, T4-40%, T5-60%, T6-

80%, T7-100%] 

 

i) Growth of Root 

       Growth of root of seedling was more adversely affected than 

that of shoot. Under control (To) the length was found to be 5.9 

cm. Whereas under different concentration of leaf leachate it 

varied from (5.1 – 4.5 cm) with increase in concentration from 

(T1-T7). 

 

ii) Growth of Lateral roots 

       Growth of lateral roots of Seedling was also found to be 

adversely affected under different concentration of leachate from 

(5-100%). Under control the number of lateral roots were found 

to be 8, with different concentration of leachate it was found to 

be the number decreased from 7 to 2. 

 

iii) Shoot Growth  

       It was characteristic in that both at low and high 

concentration of leachate the growth was less but at moderate 

concentration (50%) it was found to be higher (8.5 cm) only little 

less than that under control (8.8 cm). 

 

V. CONCLUSION 

       Considering the foregoing result it seems that there is 

significant allelopathic effect of L. leucocephala on germination, 

root-shoot, and growth of lateral roots with the leaf leachate 

extract. 

 

REFERENCES 

[1] Molisch, H. 1937. Der Einfluss einer Pflanze auf die andere-Allelopathie. 
Fischer, Jena. 

[2] Ferguson, J. J. and Rathinasabapathi, B. 2009. HS944, Univ. of Florida, 
IFAS. 

[3] Ashrafi, Z. Y. Mashadi, H. R. and Sadeghim S. 2007. Allelopathic effect of 
barley on germination and growth of wind Barley. Pak. J. Weed. Sci Res. 
13: 99-112.  

[4] Bernat et al. 2004. The effect of barley allelopathics on germination and 
seedling vigour of winter wheat and mustard. Zesz. Probl. Post Naukroln. 
496 : 289-299. 

[5] Chon, S. U. and Kim, J. d. 2002. Biological activity and quantification of 
suspected allele-chemicals from alfalfa plants parts. J. Agro Crop Sc. 188. 

[6] Hall, M. H. and Henderlong. 1989. Alfa alfa autotoxic fraction 
characterization and initial separation. Crop Sci. 30 : 1255-1259. 

[7] Chon, M. H. and Kuo, c. a. (1986) ; Allelopathic exclusion of understory by 
L./ Leucocephala (Lam) de wit. J. Chem. Ecol. 12; 303-320. 

[8] Hussain, F. (2008) Allelopathic suppression of wheat and maize seedling 
growth by imperata cylindrica. Sarhad J. Agric. 8 (4) : 433-439. 

[9] Angiras, N. N., Singh S. D. and Singh, C. M. 1988. Allelopathic effects of 
important weed species on germination and growth of maize and soyabean 
seedling. Indian J. Weed Sci. 19(1-2): 57-65. 

[10] Saxena, D. K. 1990. Allelopathic interaction of Cyperus rotudus on 
groundnut seed germination. Int. Arachis Newsletter 8: 25-26. 

[11] An, M. 1998. Allelopathy : From concept to reality. Austrian Agronomy 
Conference. 

[12] Macias, F. A. 1995. Allelopathy – a natural alternative for weed control. 
Pest Manag. Sci. 63 : 327-348. 

[13] Olofsdotters, M. 1998. Improving crop competitive ability using allelopathy 
: An example from rice, Plant Breed. 12: 1-9. 

[14] Wu, H. 1999, Proc. 9th Aust. Agron. Conf. Wagga Wagge. 567-570.  

[15] Waller, C. R. 1987. Preface in allelochemical : Role in Agricultural and 
Forestry. Amer. Chem. Soc. 330 : 11-12. 

[16] Hasegawa, K. 1993. The new plant growth substance lepidinoide. Chem. 
Regu. Plants. 28 (2) : 174-181. 

[17] Chai, T. T., et. al. (2013) : leucocephala leachate comprised membrane 
integrity, respiration and antioxidative defence of water hyacinth leaf 
tissues. Botanical Studies 2013, J4 : 8-16. 

[18] Khan, M.-2011. Seed germination and seedling growth of maize. African J. 
of Agricultural research. 6 (30) : 6391-6396. 

 

AUTHORS 

First Author – Prasad Kalpana, Bokaro Steel City College, 

Bokaro (Jharkhand), INDIA 

Second Author – Mahto Kumar Navin, Bokaro Steel City 

College, Bokaro (Jharkhand), INDIA 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 1, January 2015      396 

ISSN 2250-3153  

www.ijsrp.org 

 

 
 

Figure I : Effect of different concentration of leaf leachate on seed germination of radish. 

 

 
Fig. II 

 

 
Fig. III 

 

Fig. II & III showing Effect of different concentration of leaf leachate on root and shoot growth of radish. 
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Abstract- Renewable energy is evolved from  natural sources. 

Photovoltaic (PV) and fuel cells are commonly used Renewable 

energy sources. A derived DC-DC converter is suggested for 

efficient renewable energy sources. An efficient Boost converter 

(BC) topology is discussed in this paper for renewable energy 

sources. The merits of this topology are reduced EME 

(Electromagnetic emission), fast transient response and low input 

current  ripple. In suggested topology, 2 identical inductors and 

an auxiliary inductor are used to reduce the switching loss and 

switching stress of BC connected with PV system, used PWM 

technique for triggering the switches. The performance of BC 

along with PV system is analyzed by Matlab/Simulation 

software. 

 

Index Terms- DC-DC Converter, EME, PWM technique. 

 

I. INTRODUCTION 

oost converters are popularly employed in equipments for 

different applications. Boost converters are usually applied 

as pre-regulators or even integrated with the latter stage circuits 

or rectifiers into single-stage circuits [1][2]. Most renewable 

power sources, such as photovoltaic and fuel cell  have quite low 

voltage output and require series connection or a voltage booster 

to provide enough voltage output. 

       Several soft-switching techniques, gaining the features of 

zero-voltage switching (ZVS) or zero-current switching (ZCS) 

for DC-DC  converters, have been proposed to substantially 

reduce switching losses, hence, attain high efficiency at increased 

frequencies. There are many resonant or quasi-resonant 

converters with the advantages of ZVS or ZCS[7]. The main 

problem with these kinds of converters is that the voltage stresses 

on the power switches are too high in the resonant converters. 

Passive snubbers achieving ZVS are attractive [3]-[4], since no 

extra active switches are needed, and therefore, feature a simpler 

control scheme and lower cost. 

       Converters with interleaved operation are fascinating 

techniques nowadays. An interleaved converter with a coupled 

winding is proposed to a provide a lossless clamp [5]. Additional 

active switches are also appended to provide soft -switching 

characteristics. These converters are able to provide higher 

output power and lower output ripple. 

       This paper focus on soft switching technique for an efficient 

boost converter  composed of two shunted elementary boost 

conversion units and an auxiliary inductor[6]. This system is able 

to turn on both the active power switches at zero voltage to 

reduce their switching losses and evidently raise the conversion 

efficiency. Since the two parallel  operated boost units are 

similar, operation  analysis and design for the converter module  

becomes quite simple. The simulation results show that this 

converter  module performs very well with the output  efficiency 

as high as 97%. 

 

II. PHOTOVOLTAIC SYSTEM AND EFFICIENT 

BOOST CONVERTER CIRCUIT CONFIGURATION 

       Solar cells produce current when sunlight falls on  them. In 

this paper the solar cell is simulated for  any ambient 

temperature, sun light intensity and  other internal parameters. 

An equivalent circuit is  developed for easy analysis of solar cell. 

The  PV cell is a electrical device, which produces  electrical 

power when exposed to sunlight and they  are connected to boost 

converter. In proposed  model the current is considered as 

controlled constant current source, and the voltage changes  

based on the irradiation level. So the equivalent  model contains 

a constant current source. The  equivalent model is shown in Fig 

1. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig  1.  Equivalent Circuit for a Solar Cell 

 

       From the equivalent circuit, the current produced  by the 

solar cell is given by,  

 I = IL - ID - ISH   (1) 

where, 

 I = Output current  (Amperes) 

 IL = Photo generated current (Amperes)  

 ID = Diode current (Amperes)  

 ISH = Shunt current (Amperes) 

 

       The current through these elements is governed by  the 

voltage across them,  

 

 

Vj = V + IRS     (2) 

where,  

B 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 1, January 2015      398 

ISSN 2250-3153  

www.ijsrp.org 

 Vj = Voltage across both diode and resistor RSH (Volts) 

 V = Voltage across the output terminals (Volts)  

 I = Output current  (Amperes)  

 RS = Series resistance  ( ) 

 

       By the Shockley diode equation, the current  diverted 

through the diode is,  

    (3) 

where,  

IO  = Reverse saturation current (Amperes) 

n = Diode ideality factor (1 for an ideal diode) 

q = Elementary charge 

k = Boltzmann's constant 

T = Absolute temperature 

 

       By Ohm's law, the current diverted through the  shunt 

resistor is, 

 ISH =     (4) 

 

       Substituting these into the Equation (1) produces the 

characteristic equation of a solar cell, which gives solar cell 

parameters to the output current and voltage, 

 

    I = IL - IO  (5) 

 

       The proposed circuit is focused on higher power 

applications. The inductors 𝐿1 and 𝐿2 are  probable to operate 

under continuous conduction  mode (CCM), hence the peak 

inductor current can be alleviated along with less conduction 

losses on active power switches. In CCM operation, the  

inductances of 𝐿1 and 𝐿2 are related only to the current ripple 

specification. Inductances of LS  dominates the  output power 

range and ZVS operation. 

       Fig 2 shows the proposed soft switching  converter system. 

Inductor L1, MOSFET active power  switch S1, and D1 diode 

comprise one step-up conversion unit, while the components S2 

and D2  forms the other one. Dsx and Csx are the intrinsic anti-

parallel  diode and output capacitance of MOSFET Sx 

respectively. The input voltage source Vin, via the two  paralleled 

converters, replenishes output capacitor  C0 and the load. 

 

 

             
Fig  2. Proposed soft switching converter  module 

         Inductor Ls is shunted with the two active  power switches 

to release the electric charge  stored within the output capacitor 

Csx prior to the  turn ON of Sx to ful fill zero-voltage turn ON  

(ZVS), and therefore, raises the converter  efficiency. 

 

III. OPERATION OF BOOST CONVERTER 

         Before examining on the circuit, the following  assumptions 

are presumed. 

         1) The output capacitor C0 should be large enough to  

neglect the output voltage ripple. 

         2) The forward voltage drops across MOSFET 𝑆1, 𝑆2 and 

diodes 𝐷1, 𝐷2 are neglected. 

         3) Inductors 𝐿1, 𝐿2 have large inductance and their  

currents are identical constants, i.e., 𝐿1 = 𝐿2 = 𝐼𝐿. 
         4) Output capacitances of switches Cs1 and Cs2 have  the 

same values, i.e. 𝐶𝑆1 = 𝐶𝑆2 = 𝐶𝑆 

         5) The two active switches S1 and S2 are operated  with 

pulse width modulation (PWM) control techniques. They are 

triggered with identical frequencies and duty ratios. Rising edges 

of the two gating  signals are separated apart for half of the 

switching  cycles. The complete operation of the converter can 

be divided into eight modes, the equivalent circuits and 

theoretical waveforms are shown in Fig 3 and Fig 4 respectively. 
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Fig  3. Theoretical waveforms of Boost Converter 

 

A. Mode I :{ 𝑡0< t <𝑡1 referring to Fig 4.1} 

       Prior to this mode, the gating signal for switch 𝑆2  has 

already transited to low state and the voltage 𝑣𝐷𝑆2 rises  to V0  at  

t0. At the beginning of this mode, current flowing through 𝑆2 

completely commutates to 𝐷2 to supply the load. Current 𝑖𝑆1 

returns from negative value toward zero; 𝐼𝐿1 flows through Ls. 

Due to the zero voltage on 𝑣𝐷𝑆1, the  voltage across inductor Ls is 

V0, i.e. 𝑖𝐿𝑠 will decrease linearly at the rate of V0/Ls. Meanwhile,  

the current flowing through S1 ramps up linearly. 

       As 𝑖𝐿𝑠 drops to zero, current 𝑖𝑠1 contains  only 𝑖𝐿1 while 𝑖𝐷2 

equals. The current 𝐼𝐿2 and current ILS will reverse  its direction 

and flow through S1 together with 𝐼𝐿1. As 𝑖𝐿𝑆 increases in 

negative direction, 𝑖𝐷2 consistently reduces to zero. At this 

moment 𝑖𝐿𝑆 equals 𝐼𝐿2 diode 𝐷2 turns OFF, and thus this mode  

comes to an end. 

       Despite the minor deviation of 𝑖𝑆1 from zero and 𝑖𝐿𝑠  from 𝑖𝐿1 

currents, 𝑖𝐿𝑠 𝑖𝑆1 𝑖𝐷2 and the duration of this mode 1 can be 

approximated as 

 
 

  

 

 

 

 

 

 

 

 

 

Fig  4.1 

 

 

 
 

Where 𝐷𝑒𝑓𝑓 is the effective duty ratio to be  explained later and  

 
B. Mode II {t1 < t < t2, referring to Fig 4.2} 

       Whereas diode 𝐷2 stops conducting, capacitor 𝐶𝑠2 is not 

clamped at 𝑉0 anymore. The current flowing through 𝐿𝑠 and 𝑖𝐿𝑠 
continues increasing and commences to discharge 𝐶𝑠2. This mode 

will terminate as voltage across switch S2, 𝑣𝐷𝑆2 drops to zero. 

Voltage 𝑣𝐷𝑆2 and current 𝑖𝑙𝑠 can be equated as  

 

 
 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

Fig  4.2 

 

 

 

 

 

 

C. Mode III {t2 < t < t3, referring to Fig 4.3} 

 

 

 

 

 

 

 

 

 

 

 

Fig  4.3 

 

       At t = 𝑡2, voltage 𝑣𝐷𝑆2 decreases to zero. After this  instant 

𝐷𝑠2, the anti-parallel diode of 𝑆2 begins to  conduct current. The 

negative directional inductor  current 𝑖𝑙𝑠 freewheels through 𝑆1 

and 𝐷𝑠2, and holds  at a magnitude that equals 𝑖𝑙𝑠(𝑡2) a little 

higher than 𝐼𝐿. During this mode, the voltage on switch 𝑆2 is  

clamped to zero, and it is adequate to gate 𝑆2 at  zero-voltage turn 

ON. 

D. Mode IV {t3 < t < t4, referring to Fig 4.4} 

 

 

 

 

 

 

 

 

 

 

 

Fig  4.4 

 

       The switch 𝑆1 turns OFF at t = 𝑡3. Current 𝑖𝐿𝑆 begins to 

charge the capacitor 𝐶𝑆1 the charging current includes 𝑖𝐿𝑆 and 𝐼𝐿1. 
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Since the capacitor 𝐶𝑆1 retrieves a little electric charge, 𝑖𝐿𝑆 

decreases a little  and resonates toward −𝐼𝐿2, In fact, 𝐼𝐿𝑆 will not 

equal  −𝐼𝐿2, at 𝑖𝐿𝑆 even with a slightly higher magnitude. 

However, by ignoring the little discrepancy, the voltage on 

switch 𝑆1 and current through 𝐿𝑆 can be approximated as while 

the capacitor voltage 𝑣𝐶𝑆1 ramps to V0, 𝐷1 will be forward biased, 

and thus  this mode will come to an end. 

       Modes I-IV describes the scenario of  switch 𝑆2 between 

OFF-state proceeding to ZVS  turn -ON. Operations  from modes 

V-VIII are the  counterparts for switch 𝑆1 due to the similarity, 

hence they are omitted here. 

 

IV. SIMULINK MODEL 

       As stated above the whole circuit is the combination of 

photovoltaic cell and an efficient DC-DC boost converter, boost 

the small DC voltage to desired level. Here the MOSFET is 

replaced by IGBT/DIODE, has less switching losses. The 

complete simulink model is shown in fig 5. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig  5. Simulink model of an Efficient Boost Converter 

 

       The parameters of the circuit is given in the table shown 

below. 

 

Table: CIRCUIT PARAMETER 

 

Parameters Values 

Shunt Resistance (Rsh) PV Cell 0.001Ω 

Series Resistance (Rs) PV Cell 10000Ω 

Inductors L1 & L2 300µH 

Output Capacitor 330µF 

Inductor LS 270µH 

Input Voltage 18.77V 

Input Power 86W 

Output Power 83.55W 

Switching Frequency 20KHz 

 

V. RESULTS 

       The theoretical result is shown in fig 3 and the simulation 

result is shown in fig 9. The simulation result is almost equal to 

the theoretical results. The input voltage is achieved by 

photovoltaic cell and this PV voltage is boosted and with the help 

of an efficient Boost converter the small voltage is boosted. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 6. Input voltage ripple contents 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 7. Output voltage ripple contents 

 

        The ripple contents of input voltage and output voltage is 

shown in fig 6 and 7 respectively. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 8. Input Current ripple 

 

        The ripple present in input current is very low, can be seen 

in fig 8. 
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Fig  9. Simulation results across components 

 

        Here shown the input power and output power of the circuit, 

which have 97% efficiency. Since the input power is 86Watt and 

output power is 83.55Watt. Fig 10 showing the input and output 

power of the circuit. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig  10. Input Power 86W & Output Power 83.55W 

VI. CONCLUSION 

        This paper has proposed a dual boost converter with zero 

voltage turn-on. It inherits the merits of interleaved converters, 

i.e. low output voltage ripple. The detail analysis has presented 

the design and control equations. Inductor determines the 

performance of the converter. The converter can be controlled by 

varying switching frequency to deal with the fluctuation of input 

voltage and output  load. In simulation result, the circuit  

efficiency achieves 97% at 83.55W output for input power 86W 

due to its  ZVS characteristics. 
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Abstract- The Purpose of this paper is to have an overview of 

various quality models to evaluate the usability of website. It 

focuses on quality characteristics, quality measurement and 

evaluation methods for a website. It also analyses about various 

web metrics which are used to assess the website performance. It 

also gives an insight about quality evaluation framework 

comprising quality measurement, characteristics, sub-

characteristics and measurable indicators. It concludes with some 

of the limitations of quality evaluation methods. 

 

Index Terms- Quality measurement, Quality Evaluation 

Framework, Website usability, Web metrics 

 

I. INTRODUCTION 

any number of new websites have been launched every 

day. Ones with similar content will not have the same 

degree of quality. If the quality is poor, the user will simply leave 

the website and go elsewhere. Generally, there is no second 

chance to get a user back to the website. Therefore, in order to 

improve the quality of a website. The quality of a website makes 

a website profitable, user friendly and accessible, and it also 

offers useful and reliable information, providing good design and 

visual appearance to meet the users’ needs and expectations. This 

can be done by defining the measurable website criteria. 

        Website quality is dependent on the quality of the software. 

Website Quality (or Quality of Websites) could be measured 

from two perspectives: Programmers, and End-users. The aspects 

of website quality from programmers focus on the degree of 

Maintainability, Security, Functionality, etc. Whilst the end-users 

are paying more attentions to Usability, Efficiency, Creditability, 

etc. 

        A website quality model shows an approach to the 

definition and measurement of website quality. It describes the 

trade-off between the user’s needs to be well-established and 

flexible functions to permit the web application with diverse 

content. 

 

II. QUALITY MODEL 

        A quality model (QM) is a “defined set of characteristics, 

and of relationships between them, which provides a framework 

for specifying quality requirements and evaluating quality.”  

Quality models for measuring website quality: 

ISO Quality Model: 

        The first model identifying quality within software was in 

the mid 1970’s. The International Organisation for 

Standardization (ISO) in cooperation with the International 

Electro-technical Commission (IEC) finished the development of 

the new standard “ISO 9126 - Information Technology – 

Software Product Evaluation – Quality characteristics and 

guidelines”. It defined the quality model that can be applied to 

any kind of software product or service. In the process of 

standard revision, two series have been established: series ISO 

9126 defined the quality model and series ISO 14598 described 

M 
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the quality evaluation process. This standard divided quality into 

six basic characteristics: functionality, usability, efficiency, 

reliability, maintainability and portability. 

        A subset of characteristics from the ISO model is part of the 

second level in the proposed model, where each characteristic is 

broken down into a set of sub-characteristics, which are in turn 

further broken down into a set of indicators at the third level. The 

choice of indicators is based on a set of web quality guidelines, 

W3C standards and the analysis of the existing websites. 

Looking from the top, the quality of characteristics depends on 

the quality of its sub-characteristics, which in turn depend on the 

quality of their indicators. However, looking from the 

perspective of the indicator, the quality of each indicator 

influences the quality of the appropriate sub-characteristic, which 

in turn influences the quality of the appropriate characteristic in 

the quality model. 

 

Other Web Quality Models 

        • Nakwichian and Sunetnanta presented a user-centric web 

quality assessment model, which enabled them to evaluate 

website quality with respect to access by different end-user 

groups. They defined the common quality features as a guideline 

of website quality assessment. They designed a generalized 

assessment process that can be applied to diverse end-user 

domains. Their quality model is built on ISO/IEC 9126 and IEEE 

1061 standards. 

 

 
 

        • Brajnik stated that the quality model has to be defined. He 

suggested the adoption of Goal-Question-Metric paradigm as a 

useful framework to guide the 9 definition of the quality model. 

 

        • Fitzpatrick et al looked at quality models with Human 

Computer Interaction standards. They defined a general set of 12 

external and 5 internal quality factors. External factors included 

suitability, installability, functionality, adaptability, ease-of-use, 

learnability, interoperability, reliability, safety, security, 

correctness and efficiency. Internal attributes included 

maintainability, testability, flexibility, reusability and portability. 

Fitzpatrick later identified an additional 5 web site-specific 

characteristics: visibility, intelligibility, credibility, engagibility 

and differentiation. For each of the characteristics they defined a 

set of “enablers” that reflect the existence and importance of the 

characteristic in question. 

        • Offut analysed the quality attributes of web applications 

and identifies eight attributes: reliability, usability, security, 

availability, scalability, maintainability, performance and time-

to-market. 

        • Olsina et al described a Quality Evaluation Model which 

according to the same high-level quality characteristics, outlined 

a quality requirement tree containing more than 100 

characteristics that refer to different website domains, e-

commerce, academic sites and provide a descriptive framework 

to specify these quality characteristics. This requirement tree is 

rooted on ISO 9126 standard. 
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        While there are many different theories and methods which 

can be used for internal and external evaluation, however they do 

not have any model which covers all quality aspects especially 

communication aspects such as theoretical and specific aspects 

and even more important, aesthetic aspects. The field of websites 

design mainly focused on the technical and functional aspects of 

web design, but ignoring the lack of aesthetic and reputation 

aspects. 

        The quality model of a website is determined by the process 

of evaluation, design, implementation and validation involving a 

variety of methods and tools. In order to carry out on these 

processes, quality metrics need to be defined. 

 

Websites Quality Metrics: 

        A website quality metrics is defined by a measurement 

method and the measurement scale. In order to evaluate the 

number of measurable physical or abstract attributes for 

understanding and optimizing websites usage. 

        Web metrics is like a visitor's journey once on the website. 

For example, the aesthetics characteristics will keep people on 

the website reputation characteristics increase people’s trust, and 

encourage people to make a purchase. Website metrics assess a 

website in different domains which include e-commerce, 

academic, advertisement and so on. Each characteristic is 

compared against key performance indicators, and used to 

improve a website or marketing campaign's audience response. 

In Websites Quality Metrics, Lilburne el al proposed a Quality 

Compliance Framework (QCF) consisting of components such as 

quality measurement, quality characteristic, quality sub-

characteristic and measurable indicator. 

 

Quality Compliance Framework (QCF): 

        • Quality measurement is the quality achievement in terms 

of a percentage value that indicates the degree of an overall 

quality compliance of the system. 

        • Quality Characteristics are the high level quality factors of 

a web application. A quality characteristic may have many levels 

of quality sub-characteristics. 

        • Quality sub-characteristics are the lower level quality 

criteria that break down its parent characteristic to more 

measurable criteria. 

        • Quality indicators (criteria) are the measurable units of 

quality in QCF. A quality attribute may belong to one or many 

quality characteristics or quality sub-characteristics. QCF 

provides the quality measurement in a simple quality compliance 

scale. The scale starts from 0% and ends at 100%, where 0% 

indicates poor quality compliance and 100% indicates excellent 

quality compliance. This is the QCF score of the web application. 

        QCF works using bottom up approach. The metric for an 

attribute is converted to a 0% to 100% scale. Then the higher-

level QCF score is calculated based on the QCF scores earned by 

the lower level children attributes, sub-characteristics, or 

indicators. Final score is the quality measurement. The following 

formulas show how the quality measurement is calculated for 

different components of QCF: 

• Quality measurement 

        Quality Measurement = ∑Children QCF/ No. of children. 

• Characteristics and sub-characteristics QCF score 

          Quality Characteristic Score = ∑ Children's QCF/ No. of 

children 

• Attribute QCF score  

        Quality indicator = (Earned Score/ Possible Score) ×100% 

 Here “Children” refers to the quality characteristics, quality sub-

characteristics, or quality indicators in the hierarchy. It is worth 

remembering that the relative importance of some features 

changes depending on the specific purpose of the website, and 

also on the purpose of the page. Therefore, all the resulting 

values must be weighted. 

 

III. QUALITY EVALUVATION METHOD 

        Luis Olsina et al proposed a quantitative evaluation 

approach to assess the quality of websites called Website Quality 

Evaluation Method (QEM). In order to evaluate, compare, and 

rank the quality of Websites, Luis Olsina applies a set of 

activities regarding the proposed methodology. A high-level 

view of major phases and procedures required for quality 

assessment is shown below: 

        • The specification of goals and the user standpoint. The 

evaluators should define and refine the goals and scope of the 

evaluation process. They could evaluate a web development 

project or a web application, and could assess the quality of a set 

of characteristics of a component, a whole product, or compare 

characteristics and global preferences of selected ones. 

        • The definition of website quality requirements. The 

evaluators should agree and specify the quality characteristics 

and quality criteria, grouping them in a requirement tree. 

        • The definition of elementary criteria and measurement 

procedures (also called the determination of the elementary 

quality preference). 

The evaluators should define the basis for elementary evaluation 

criteria and perform the measurement and rating process. 

        • The aggregation of elementary preferences to yield the 

global quality preferences. The evaluators should make decisions 
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that prepare and perform the evaluation process to obtain a global 

preference indicator for each selected website. 

        • The analysis, the assessing, and comparison of partial and 

global quality preferences. The evaluators assess and compare 

elementary, partial and global quantitative results regarding the 

established goals and user standpoint. 

        This approach is valuable for general web quality metrics. 

However, it also has limitations. Because evaluating a website 

through website QEM firstly requires a quality requirement tree 

that is created by a specific assessor who has professional skills. 

Website QEM has to relocate in a different domain (e.g. e-

commerce, academic). For this reason, people are looking for an 

automatic evaluation tool that can measure a website easily. The 

evaluation needs efficiency and be simple according to the most 

common quality indicators, for example the user can type a web 

address and then click a button; the result will appear in the 

user’s interface. 

 

Web Sites Peculiarities: 

        The ISO standard provides a very general conceptual 

framework for defining QMs for complex systems with a 

substantial software component. The basic approach of defining 

a hierarchy of quality characteristics, and measurable properties 

which can be aggregated to obtain a quantitative measure of 

characteristics provides a sound foundation for defining any QM, 

in any domain. Moreover, the ISO model is the result of two 

decades of discussions about the basic quality dimensions of 

softwarebased systems. Its categorization and terminology can be 

discussed and - in a few cases - may also be considered somehow 

obscure, but certainly cannot be ignored in any approach to 

quality in software engineering. 

        On the other hand, it should be clearly understood that the 

ISO documents only provide a conceptual framework, and not a 

ready-to-use QM. To be of practical use, this framework must be 

tailored to the specific [class of] system[s] under consideration. 

This may not be a simple task, especially when these systems do 

not fit well with the systems considered in classical software 

engineering, such as ERP, command & control, embedded 

systems. This is the case of Web sites, which possess a number 

of peculiarities that greatly differentiate them from the above 

systems: 

        Information content: In the large majority of cases, 

unstructured information content prevails on structured data. 

Emphasis is on user navigation, not on data management and 

algorithmic computation. Therefore, a fundamental dimension of 

quality relates to information architecture. Information architects 

are more and more involved in large Web sites, together with 

content editors, who create and manage its information content. 

Information-rich sites may employ large editing staffs, with an 

organization in some ways similar to that of traditional 

magazines. 

        Communication: In most cases, Web sites can be considered 

machines whose main purpose is communication, rather than 

computing and data management. This is also true for e-

commerce or other sites offering online services. Web sites 

address a global audience, in a strongly competitive, “open” 

environment. There is no user lock-in: competition is only a few 

clicks away, so visitors’ loyalty must be won on a day-byday 

basis. User attention span can be extremely short, so his/her 

interest must be captured in brief time-intervals. So big efforts 

are required on communication and branding, and professionals 

typically not seen in traditional software projects are necessary 

(visual designers, art directors, communication experts). 

        Continuous evolution: Web sites are living organisms. Their 

contents are constantly updated, and even their information 

architecture changes frequently. This is true for any site, not only 

for information portals. Visitors of a site often expect the content 

to be updated practically in real time. Site managers must strive 

hard to comply with these expectations, just to keep their site 

reputation. Interactive services and the user interface are 

frequently modified and improved. According to the perpetual-ß 

concept, the software behind these services is continuously 

modified to better serve user needs. These – in turn – change as 

new possibilities are discovered, in a constant co-evolution of 

usage patterns and system functions. In a word, managing the 

evolution of a Web site sets pressing requirements to site 

administrators, and this should be taken into account seriously in 

any QM designed for these systems. 

 

IV. LIMITATIONS OF EXISTING WEB EVALUATION METHODS 

        In order to create a new website quality evaluation method 

effectively, some limitation has to be considered according to 

existing website evaluation methods. 

        • Today web-based application is complex. Many of 

existing website evaluation methods evaluates a website’s quality 

based on its domains (e.g. e-commerce, education, entertainment, 

etc). It is necessary to create a comprehensive website evaluation 

method that is applicable to all the websites. According to a 

standard ISO quality model, a comprehensive website evaluation 

method is required to address common quality elements of the 

web application, since the elements vary for different kinds of 

websites. 

        • A number of existing website evaluation methods 

generally requires the evaluator who has IT background to assess 

the qualities in a website. It is difficult to apply if the people do 

not have any IT skills. An easily used interface and auto-

evaluation are necessary in new website evaluation methods. 

        • Many new website software technologies and rules are not 

considered in existing website quality evaluation methods. The 

web developer is confused by the overall picture of the 

evaluation criteria. A new website evaluation methods need to 

involve the all identified new software technologies as the 

numbers of new criteria. 

        • The specific quality criteria for a website’s reputation are 

clarified in many existing website evaluation methods, however 

most creditable criteria are immeasurable. The measurable 

creditable criteria need to be defined in a comprehensive web 

evaluation method (e.g. customer feedback, traffic, etc). 

        • In the end, the strengths and weaknesses of the web 

evaluation results should be applied to the user’s expectations, 

and ease of understanding. 
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Web Based Blood Donation System 
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Abstract- In web based blood donation system; it is mainly used 

for maintaining the stock record of the blood. In today’s system 

first it is manual system and also it when person requires the 

particular type of blood and if that type is not available in that 

blood bank then it is time consuming to arrange the blood from 

other blood bank it may affect the patient health because time is 

very important in accidental cases. So in web based blood 

donation system is best for checking whether particular type of 

blood is available in stack or not and also it gives the location 

weather that available. 

 

I. INTRODUCTION 

eb based blood donation system maintains the database of 

stock in centralized server system. All the blood bank 

update the regular stock on web server and when someone 

require any type of blood that person can easily check whether 

the blood is available and also cost. It will helpful for 

maintaining the database as well as cost so that no one will get 

more cost for the blood bag. Each hospital maintain the record of 

patient and record of blood bank so it is easily available. The 

main benefit of the web based system is to maintain the record 

and simplicity for the person for checking the availability of 

blood. Manual process is very time consuming process so by 

using web based system we can improve the clarity as well as 

simplicity of the work. 

 

II. IN TODAY’S SYSTEM 

        Blood donation divided into groups based on collected 

blood. An allogeneis donation is when donor gives blood for 

storage at a blood bank. Second in Directed donation, when a 

person or family member donates blood to a specific individual.  

Directed donations are relatively rare when an established supply 

exists  when a person has blood stored that will be transfused 

back to the donor at a later date, after surgery, that is called as 

autologous donation. The blood that is used to make medications 

can be made from allogeneic donations or from donations 

exclusively used for manufacturing. 

        Blood donation actual process varies according to the laws 

of the country, and recommendations to donors vary according to 

the collecting organization. The World Health Organization gives 

recommendations for blood donation policies, but in developing 

countries many of these are not followed. For example, the 

recommended testing requires laboratory facilities, trained staff, 

and specialized reagents, all of which may not be available or too 

expensive in developing countries 

  

Obtaining the blood  

        In this there are two main methods of obtaining blood from 

a donor. The most frequent is to simply take blood from a vein as 

whole. This blood is typically separated into the parts, 

usually red blood cells and plasma, the most recipients need only 

a specific component for transfusions. A typical donation is 450 

milliliters of whole blood, though 500 milliliter donations are 

also common. Historically, blood donors in India would donate 

only 250 or 350 milliliter and donors in the  China would donate 

only 200 milliliters, though larger 300 and 400 milliliter 

donations have become more common. 

        The other method is to draw blood from the donor, separate 

it using a  filter, store the desired part, and return the rest to the 

donor. This process is called apheresis, and it is often done with a 

machine specifically designed for this. This process is especially 

common for plasma and platelets. 

 

III. BLOOD TESTING 

        Donor's blood type must be determined if the blood will be 

used for transfusions. The collecting agency usually identifies 

whether the blood is type A, B, O, or  AB and will screen 

for antibodies to less common antigens. More testing, including 

across match, is usually done before a transfusion. Group O is 

often cited as the ‘universal donor’ but this only refers to red cell 

transfusions. For plasma transfusions the system is reversed and 

AB is the universal donor .  

        Donated blood is tested by many methods, but core tests 

recommended by the World Health Organization are these four: 

 Hepatitis B Surface Antigen 

 Antibody to Hepatitis C 

 Antibody to HIV, usually subtypes 1 and 2 

 Serologic test for Syphilis 

 

         In 2006 WHO reported that 56 out of 124 countries 

surveyed did not use these basic tests on all blood donations.  

 

IV. PROPOSED SYSTEM 

         In web based blood donation system simple GUI 

(Graphical user Interface) is created. All blood bank will update 

the regular data on web site so that the stock is maintain on the 

centralized server. By using a unique ID, issuing of blood bag is 

done. 

 

 

 

 

W 
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Diagrammatic representation - 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. Representation of web based donation system 

 

 

V. ADVANTAGE OF SYSTEM 

        First advantage is use of technology for maintaining the 

record and easily available the resource.  Reduce the paper work 

and checking availability and keeping online record of stock and 

money required for blood.  

 

VI. CONCLUSION 

        This system is easy to maintain the stock of the blood and 

also provide the easy way for making available blood to 

anywhere.  Person can easily check the availability so that there 

is no shortage of blood and by checking whether it is available 

they can buy from that blood bank and also it reduce the time. 

 

REFERENCES 

[1] http://en.wikipedia.org/wiki/Blood_donation 

[2] Working Group on Complications Related to Blood Donation JF (2008). 
"Standard for Surveillance of         Complications Related to Blood D 
Donation" 

[3] Heim MU, Mempel W (1991). "[The need for thorough infection screening 
in donors of autologous blood]" 

[4] "World Blood Donor Day". World Health Organization. Retrieved2008-06-
01. 

[5] "Give Blood". NHS Blood & Transfustion. Retrieved 2012-01-04.Blood is 
something we all expect to be there for us when we need it, yet only 4% of 
us give blood. 

 

AUTHORS 

First Author – Aware Sachin B, awaresachin@gmail.com 

Second Author – Arshad Rashid 

Third Author – Ansari aadil 

Fourth Author – Bombale R.R. 

 

Database 

Server 

All Blood Bank Updating Data to Server 

User accesing centralized Data from Server 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 12, December 2014     410 

ISSN 2250-3153  

www.ijsrp.org 

Effectiveness of counselling and refinement of 

background factors of staff nurses on job satisfaction. 

Joseph E. S
 *
, Thakre S. B

**
 

 
* Nursing Superintendent, Government Medical College and Hospital, Nagpur 

** Deputy Medical Superintendent, Government Medical College, Nagpur, India 

 
Abstract- Background: 60-75% of hospital operating cost is 

directly related to manpower expenditure in the hospitals. 

Hospital management face problems in terms of motivation, 

absenteeism and turnover.    

        Objective: of the study was to assess the effectiveness of 

counselling and correction of staff nurses on job satisfaction in 

relation to her specific background factors.  

        Methods: A quasi experimental approach (one group pre test 

post design) was adopted with a schematic representation of the 

design elements. This study was carried out among 300 

purposively selected staff nurses. The factors under study were 

the selected background factors, the job related factors and the 

personal factors.  

        Results: The result indicated that after counselling and 

correction of the background factors of the staff nurses, 

maximum number of the nurses i.e. 75.33% were satisfied 

towards their job. 71.66% of nurses, those who were indifferent 

towards personal satisfaction, were found to be satisfied i.e. 

64.66%. Conclusion: Hence it is concluded that there was a 

significant relationship of the involvement of family members in 

contributing toward job satisfaction of the staff nurses.  

        Clinical Implications: This study has the clinical implication 

for nursing practice, nursing administration, nursing education 

and nursing research.  

 

Index Terms- Background factors, counselling, Job satisfaction, 

personal satisfaction, staff nurse. 

 

I. INTRODUCTION 

egistered nurses account for a significant part of manpower 

expenditure in the hospitals. They also present serious 

problems for the hospital management in terms of motivation, 

absenteeism and turnover.
1 

Employee job satisfaction is the 

fulfilment, gratification, and enjoyment that comes from work. It 

is not just the money or the fringe benefits, but the feelings 

employees receive from the work itself.
2
 It is the extent to which 

people like (satisfaction) or dislike (dissatisfaction) their jobs. 

Wikipedia also defines job satisfaction as a pleasurable 

emotional state resulting from the appraisal of one’s job, an 

affective reaction to one’s job, and an attitude towards one’s 

job.3 Work satisfaction is comprised of intrinsic and extrinsic 

factors. Intrinsic factors are those internally derived and include 

personal achievement, sense of accomplishment, and prestige. 

Extrinsic factors are those derived from factors in the practice 

environment and include pay and benefits, working conditions, 

and resources.
3 

         There are many theories related to job satisfaction. 
4,5,6

  

Today’s global nursing shortage is having an adverse impact on 

health systems around the world.  The rapid expansion of 

training and health service institutions creates a major gap in 

terms of human resource for health (HRH) as trainers, service 

providers, and managers. There have been a lot of efforts by the 

government to bridge this gap.
6.7

 Very few studies in India have 

conducted in India on counselling and correction of the personal 

factors of staff nurses affecting the job satisfaction of staff 

nurses. 

         With this background the present study is an attempt to 

determine the level of Job satisfaction among staff nurses before 

and after counselling and correction of background factors and to 

determine the association between job satisfaction and selected 

background variables. 

 

II. IDENTIFY, RESEARCH AND COLLECT IDEA 

   Material and method:  

         A quasi experimental approach was adopted as per the 

nature of the study, to assess the effectiveness of counselling the 

staff nurses in context to her specific background factors of staff 

nurses working in the Private Hospitals.  

 

Schematic representation of the design elements of the study. 

R 
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         Keeping in view the objectives of the study the design was 

developed to enable the investigator to study the relationship 

between job satisfaction, selected background factors and 

personal factors. The identified background variables included in 

this study were age, marital status, type of family, religion, 

general education, number of dependents, professional education, 

length of service, employment of the husband/other family 

members  husband /other family members supporting in domestic 

work, relationship with family members, family atmosphere, and 

family income.  

         Job related factors were motivating factors and personal 

factors: Motivating Factors were the work itself, achievement, 

growth & advancement, recognition,  responsibility, policy & 

administration, Working condition, Supervision,  interpersonal 

relation, salary status & Security.  Personal factors were 

pertaining to the role performance in the family, pertaining to the 

self-development, pertaining to the health aspects, pertaining to 

the financial aspects, pertaining to the adjustments in the family. 

 Intervention: Counselling and correction in the areas of personal 

background factors in respect of staff nurse was carried out 

through a teaching plan. Counselling was conducted in groups of 

staff nurses in a direct approach method. Correction was done by 

advising/guiding/suggesting the staff nurses on using the best 

options related to personal satisfaction factors. 

         Conceptual framework is based on the concepts drawn 

from the Herzberg(1986)
10

 theory of motivation. According to 

Herzberg if someone is satisfied with his job, he is receiving a 

positive feed back and developing skill and improving his 

performance. Herzberg maintains that an employee can be 

motivated by giving him challenging work that he can cope with.  

Staff Nurse: A registered nurse and midwife holding the first 

level position in nursing that are directly involved in patient care 

having at least one year of experience. 2. Job satisfaction: It is 

the feeling of wellbeing which has arisen in the worker as a 

response to various aspects of job situations. It is defined as the 

score obtained by the staff nurses on job satisfaction scale 

developed by the investigator in response to specific questions 

relating to job satisfaction. 3. Job dissatisfaction: It is the feeling 

when the worker perceives that he has been treated unfairly to 

various aspects of job situations. It is defined as the score 

obtained by the staff nurses on job satisfaction scale developed 

by the investigator in response to specific questions relating to 

job satisfaction.  4. Correcting background/personal factors: 

These are the refinement (i.e. the process of removing unwanted 

elements and resulting in  improvement of  background factors 

by making small changes) of the personal factors in relation to 1. 

Pertaining to the role performance in the family 2. Pertaining to 

the self development 3. Pertaining to the health aspects 4. 

Pertaining to the financial aspects 5. Pertaining to the 

adjustments in the family. 5. Counselling: Giving suggestions / 

guidance to the staff nurses in relation to her background factors 

which includes: 1. Pertaining to the role performance in the 

family 2. Pertaining to the self-development 3. Pertaining to the 

health aspects 4. Pertaining to the financial aspects 5. Pertaining 

to the adjustments in the family. as per the booklet  on 

counselling and correcting the staff nurses prepared by the 

investigator.  Present study was carried out in private Hospitals 

of Nagpur in which registered staff nurses were employed. 

         Sample size: Sample size of staff nurses was estimated 

assuming 25% of the staff nurses are satisfied with their job. A 

total of 288 nurses are required to estimate the proportion with a 

relative precision = 25% and 95% confidence level. Therefore 

300 staff nurses were included in the study and from seven 

hospitals nurses participated in the city. 

         Sampling Technique: Keeping in mind the availability of 

the sample, Purposive sampling technique was used. The sample 

consisted of 300 staff nurses working in selected private 

hospitals in Nagpur. Also selected the sample of 300 nurses from 

only those hospitals whose management permitted the nursing 

staff to participate in the study. 

         Study duration: was from October 2011 to September 2013 

(3 years) 

 

Criteria for selection of sample: 

Inclusion criteria: 

         1. Must be a registered Nurse and Midwife with one year 

of experience. 
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         2. Staff nurses who are willing to participate in the study 

with minimum qualification of General Nursing and Midwife 

(GNM). 

         3. Those who were available on the day of data collection? 

         4.         Staff nurses who can read, write and understand 

English. 

          Staff nurses with minimum one year of experience are 

included in the study because within the first year of experience, 

the magnitude of dissatisfaction is felt more in the younger 

generation. As they are continuously moving, comparing and 

searching for better alternative options. Hence it was decided to 

include the nurses with minimum one year of experience. 

 

Exclusion criteria:  

1. Staff nurses with serious illness. 

2. Staff nurses who have undergone the course on 

counselling and correction of personal/ background 

factors. 

3. Male staff nurses. 

4. Staff nurses who were not willing to participate in the 

study. 

 

         Nursing profession is mainly dominated by female nurses 

in India. As only female nurses are included in the study the 

word “Her” in the title is used. 

         Data Collection technique:  A Self structured Questionnaire 

on job satisfaction and personal satisfaction was developed and 

used for the study. 

 

         In three phases the data was collected.  

          A teaching plan was adopted through a booklet on 

counselling and correction of background factors for staff nurses 

was developed keeping in mind to assess the nurses before and 

after counselling and correction of background factors. It is 

recognized that self-administered questionnaire helps to maintain 

the anonymity of the staff nurses, ensuring free and frank 

opinion/responses from them.  

         The number of items in this area were 73 and the maximum 

possible score were 365. For each question there was provision 

of selecting one out of five possible responses in a five point 

scale (Likert scale). The satisfaction scores were made on 20% 

basis.  

         It also consisted of conditions/factors related to personal 

satisfaction which were 1. Pertaining to the role performance in 

the family 2. Pertaining to the self-development 3. Pertaining to 

her health aspects 4. Pertaining to the financial aspects 5. 

Pertaining to the adjustments in the family. 

         The number of items in this area were 40 and the maximum 

possible score were 200. For each question there was provision 

of selecting one out of five possible responses in a five point 

scale (Likert scale). The satisfaction scores were made on 20% 

basis. 

         Content Validity: Questionnaire on background factors, job 

satisfaction, personal satisfaction and the booklet on personal 

counselling, and correcting the background factors of staff nurses 

were submitted to 12 experts in the field of nursing 

administration, nursing education and psychologist and necessary 

modifications was made.  

         Reliability: was computed using Cronbach Alpha formula. 

The reliability coefficient was found to be 0.81 for job 

satisfaction tool, and 0.77 for personal satisfaction tool. The 

informational booklet on counselling and correction of 

background factors for staff nurses was mostly agreed on its 

content, relevancy, comprehensiveness, and usefulness. The tool 

was found to be valid, feasible and reliable. 

         Pilot Study: Was conducted in the Central India Institute of 

Medical Sciences, Nagpur, on 60 staff nurses working in that 

institute. The pilot study helped to find out the feasibility of the 

project and selection of suitable statistical methods.  

         Procedure for data collection: Former permission was 

sought from the hospital administrator/ Medical superintendent 

of the related hospital to conduct the final study. Data was 

collected from the staff nurses of the selected private hospitals 

for one year in the phased manner. The structured Questionnaire 

was used for data collection.  

         With the help of Nurse Managers, staff nurses were met 

and explained the purpose of the study and questionnaire. They 

were assured of confidentiality and anonymity of their responses. 

Purposive sampling technique was used to collect from the above 

mentioned registered staff nurses at Nagpur. 

         Data was collected from sample subjects who are readily 

available during the period of data collection. Self-introduction 

of investigator to the individual nurses was done and 

questionnaire were distributed and collected back the same day.  

No major ethical or legal issues were involved in this study as 

this was a quasi-experimental study where no invasive 

procedures were involved. Nurses were only questioned 

regarding their satisfaction and the intervention of counselling 

and correction of background/personal factors did not harm the 

nurses or the institution. However informed consent of the 

participant was sought after explaining the purpose of the study 

and the importance of the study. Moreover permission from the 

hospital management was obtained. 

 

III. WRITE DOWN YOUR STUDIES AND FINDINGS 

Results: 

         The present study was carried out in six private hospital in 

Central India.  Socio-demographic characteristics of study 

participants revels  73.33% of staff nurses belonged to age group 

of 21-30 years, 40.66% of the nurses were married, 66.66% 

belonged to nuclear families and majority of the nurses were 

Hindu by religion. Majority 96% of staff nurses had their 

professional education as GNM nurses. Around 25.66% of the 

family members were unemployed and 24.66% of nurses had a 

partially supportive atmosphere. 

         Data in table 1 reveals that the mean scores on job 

satisfaction after counselling and correction of background 

factors of staff nurses were higher than the mean scores on job 

satisfaction before counselling and correction of background 

factors of staff nurses in all the ten areas of satisfaction.  The “t” 

value obtained was 9.20 which is significant at 0.05 level. Thus, 

the result indicates that there was significant association between 

job satisfaction before and after counselling and correction of the 

background factors of staff nurses.  

         Data in table 2 reveals that the mean scores on personal 

satisfaction after counselling and correction of background 
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factors of staff nurses were higher than the mean scores on 

personal satisfaction before counselling and correction of 

background factors of staff nurses in all the five areas of 

satisfaction.  The “t” value obtained was 6.17 which is significant 

at 0.05 level. Thus, the result indicated that there was a 

significant relationship between personal satisfaction before and 

after counselling and correction of the background factors of 

staff nurses.  

         Figure 1 shows that finding on job related satisfaction 

before counselling and correction of background factors of staff 

nurses. 

         The mean±SD score of job related satisfaction before 

counselling was 173.2±152.89, and median score was 169.547. 

Maximum number of nurses i.e. 223 (74.33%) were indifferent 

towards job satisfaction. The maximum satisfaction area was 

identified as supervision followed by the work itself. The least 

satisfaction area was identified as growth and advancement and 

policy and administration. 

         Figure 2 also reveals that the mean±SD score of job related 

satisfaction after counselling was 282.67±98.69 and median 

score was 286.  Maximum number of nurses i.e. 226 (75.33%) 

were satisfied towards job satisfaction. The maximum 

satisfaction area was identified as the work itself followed by 

supervision. The least satisfaction area was identified as growth 

and advancement and policy and administration. 

         Figure 2 shows that findings related to relationship between 

job satisfaction and background variables  

         It was inferred that job satisfaction by staff nurses was not 

dependent on the background variables of age, marital status, 

duration of experience, number of dependents, employment of 

husband/other family members, family members supporting in 

domestic work, and family income, but they were found to be 

dependent on relationship with family members.    Maximum 

number of nurses i.e. 215 (71.66%) were indifferent towards 

personal satisfaction. The maximum satisfaction area identified 

as pertaining to her role performance in the family followed by 

adjustments in the Family. The least satisfaction area was 

identified as pertaining to her financial aspects and pertaining to 

her self-development. 

         Figure 2 also reveals that personal satisfaction score after 

counselling and correction of a background factors of staff 

nurses.  The mean±SD score of job related satisfaction after 

counselling was 181.73±120.23 and median score was 162.21.  

Maximum number of nurses i.e. 194 (64.66%) were satisfied 

towards personal satisfaction. The maximum satisfaction area 

identified as pertaining to her role performance in the family 

followed by adjustments in the family. The least satisfaction area 

was identified as pertaining to her health aspects and pertaining 

to her self-development. 

 

IV. DISCUSSION 

         The present study showed that nurses reported a wide in 

satisfaction before and after counselling and correction of 

background factors. There were several factors which intervened 

between the situation and the experience of dissatisfaction such 

as growth and advancement, supervision, working conditions etc. 

which could be the reason for the variations in dissatisfaction 

experienced. Counselling and correction of personal factors not 

only enhanced the morale of the nurses, but also increased their 

satisfaction levels in their jobs, and personal life. 

         One common research finding is that job satisfaction is 

correlated with life satisfaction. People who are satisfied with life 

tend to be satisfied with their job, and people who are satisfied 

with their job tend   to be satisfied with life. An important finding 

for organizations to note is that job satisfaction has a correlation 

to productivity on the job.  

         The meta analysis found that relationship between 

satisfaction and performance can be moderated by job 

complexity such that for high complexity jobs the correlation 

between satisfaction and performance is higher than for jobs of 

low moderate complexity. 

         The findings of the present study are in agreement with the 

study conducted by Devadason M.J.(1992)
9
 who reported 

majority of the nurses had low job satisfaction in growth and 

advancement and supervision. 

         Robinson E. (2006)
10

 reported a significant relationship 

between job satisfaction and personal satisfaction. 

         Wu Si Ying (2012)
11

 reported in her study on Chinese 

nurses that stressors were closely associated with quality of life 

which is mediated and moderated by personal strain and coping 

resources. Personal strain also acted both as moderator and 

mediator in relationship between coping resources and quality of 

life. An effective intervention strategy is needed to reduce work 

stress, personal stress and ensure better quality of life through 

counselling methods. 

         The study conducted by Shui-Tao (2007)
12

 on effectiveness 

of application   counselling programme competence and 

satisfaction for nurses in Japan reports that following counselling 

programme the mean satisfaction scores for the nurses was 

significantly increased. The result concluded that implementing 

the counselling programme method could effectively enhance 

satisfaction of the nurses thereby enhancing their competence of 

nursing in their work place. 

         LynnPonton (2006)
13

 in her study reports that effective 

counselling and correction of background factors of nurses is a 

two way process involving the cooperative efforts by both the 

person receiving counselling and the counsellor. A good 

counsellor can assist in making positive changes in your 

relationship and help you recognize behaviours that may be 

contributing to a troublesome relationship. The end result is the 

personal growth that empowers you to control your life and enjoy 

a positive relationship with others. 

         Morland (1999)
14

 in her study on effective of supportive 

counselling programme on personal behaviours of nurses reports 

that nurses experience stress bringing about somatic diseases, 

mental health disorder, and feeling of exhaustion. The study 

concludes that the nurses who participated in the supportive 

counselling programme had reduced problems concerning their 

personal behaviours, and were able to cope up with life in their 

institution. 

         All the above studies has supported the fact that 

enhancement of background factors/personal factors of nurses 

have a positive impact in their jobs as well as their personal lives. 
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V. CONCLUSION 

         It was concluded that counselling and correction of nurses 

on background factors is always possible through the nursing 

managers, as it enables the nurses to perform better inn their jobs 

and personal lives, and that job satisfaction can be correlated 

with life’s satisfaction. This study is useful to all the nursing 

managers of private organizations in leading the nurses in the 

right direction pertaining to the nurse’s job.  The application of 

such study will be useful for improvement of the satisfaction 

levels of staff nurses in their jobs in the field of nursing practice, 

nursing administration, nursing education and nursing research. 

 Implications: This study had its implications in the field of 

nursing practice, nursing education, nursing administration, and 

nursing research.  In nursing practice identification of motivators 

and demotivaters in the job content and context will help in the 

individualistic satisfaction mechanism of the nurses. In nursing 

administration the nursing manager’s will be able to improve the 

areas pertaining to job satisfaction and dissatisfaction. 

Counselling and correction in the matters of personal satisfaction 

will enhance the job satisfaction levels of the nurses. In nursing 

education the nurse educators should be supportive and guide the 

students in all the areas of their work. Providing in-service 

training to the nurses will appraise them of new advancements 

and technology in medicine and nursing. In nursing research 

more research on the problems faced by the community health 

nurses and their causes of dissatisfaction can also be undertaken.  

Limitations: This study is limited to staff nurses working in the 

private settings/organizations and the factors related to 

personality, emotions etc which may have influenced job related 

satisfaction, are not under study.  

 

 

 

 

Table 1 

Job related satisfaction areas before and after counseling and correction of background factors 

N=300 

Sr 

No 

Job related satisfaction areas Mean before 

counseling and 

correction of 

background 

factors 

Mean after 

counseling and 

correction of 

background 

factors 

T value 

1 The work itself 19.253 31.243 t = 9.20 

2 Achievement 16.956 27.65  

3 Growth and advancement 15.493 25.993  

4 Recognition 17.2 27.53  

5 Responsibility 16.77 27.376  

6 Policy and administration 16.143 26.02  

7 Working conditions 16.326 26.8  

8 Supervision 19.763 30.33  

9 Interpersonal relations 18.546 28.063  

10 Salary safety and security 16.253 28.496  

 

 

 

Table 2 

Areas related to personal satisfaction before and after counselling and correction of background factors 

                                                                                                                             N=300 

S. 

No. 

Personal factors related to 

satisfaction areas 

Mean before 

counseling and 

correction of 

background 

factors 

Mean after 

counseling and 

correction of 

background 

factors 

T value 

1 Pertaining to her role performance 

in the family 

19.48 31.916 t = 6.17 

2 Pertaining to her self development 18.87 30.86  

3 Pertaining to her health aspects 19.033 30.673  

4 Pertaining to her financial aspects 18.846 30.906  

5 Pertaining to her adjustments in 

her family 

19.036 31.423  
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Fig. 1.  Smoothened frequency polygon showing distribution of Job Related Satisfaction scores of Staff Nurses before and 

after counseling and correction of background factors. 
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Fig. 2.  Smoothened frequency polygon showing distribution of factors related to personal satisfaction scores of Staff Nurses 

before and after counselling and correction of background factors. 
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Abstract- Cloud Computing enables customers with limited 

computational resources to outsource their large computation 

workloads to cloud, and economically enjoy the massive 

computational power, bandwidth, storage, and even appropriate 

software that can be shared in a pay-per-use manner. Security is 

the primary obstacle that prevents the wide adoption of this 

promising computing model, especially for customers when their 

confidential data are consumed and produced during the 

computation. Treating the cloud as an intrinsically insecure 

computing platform from the viewpoint of the cloud customers, 

we must design mechanisms that not only protect sensitive 

information by enabling computations with encrypted data, but 

also protect customers from malicious behaviors by enabling the 

validation of the computation result. 

        In order to achieve practical efficiency, our mechanism 

design explicitly decomposes the Linear Programming(LP)  

computation outsourcing into public LP solvers running on the 

cloud and private LP parameters owned by the customer. The 

resulting flexibility allows us to explore appropriate security 

tradeoff via higher-level abstraction LP computations than the 

general circuit representation. In particular, by formulating 

private data owned by the customer for LP problem as a set of 

matrices and vectors, we are able to develop a set of efficient 

privacy-preserving problem transformation techniques, which 

allow customers to transform original LP problem into some 

arbitrary one while protecting sensitive input/output information. 

To validate the result further explore the fundamental duality 

theorem of LP computation and derive the necessary and 

sufficient conditions that correct result must satisfy. Such result 

verification mechanism is extremely efficient and incurs close-

to-zero additional cost on both cloud server and customers. 

 

I. INTRODUCTION 

loud Computing enables convenient on-demand network 

access to a shared pool of configurable computing resources 

that can be rapidly deployed  with great efficiency and minimal 

management overhead rapidly deployed with great efficiency and 

minimal management overhead[1]. By outsourcing the 

workloads into the cloud, customers could enjoy the literally 

unlimited computing resources in a pay-per-use manner without 

committing any large capital outlays in the purchase of both  

hardware and software and/or the operational overhead therein. 

Outsourcing computation to the commercial public cloud is also 

depriving customers’ direct control over the systems that 

consume and produce their data during the computation, which 

inevitably brings in new security concerns and challenges 

towards this promising computing model  that can be rapidly 

deployed with great efficiency and minimal management 

overhead[2]. The computation workloads often contain sensitive 

information, such as the business financial records, proprietary 

research data, or personally identifiable health information 

etc[3]. To combat against unauthorized information leakage, 

sensitive data have to be encrypted before outsourcing so as to 

provide end to-end data confidentiality assurance in the cloud 

and beyond. The operational details inside the cloud are not 

transparent enough to customers[4]. As a result, there do exist 

various motivations for cloud server to behave unfaithfully and 

to return incorrect results, they may behave beyond the classical 

semi honest model.Fig.1 explains about architecture of secure 

outsourcing linear programming problem in cloud computing. 

 

 
 

II. PROBLEM STATEMENT 

       The outsourcing architecture involving  two different 

entities, as illustrated in Fig. 1: the cloud customer, who has large 

amount of computationally expensive LP problems to be 

outsourced to the cloud; the cloud server (CS), which has 

significant computation resources and provides utility computing 

services, such as hosting the public LP solvers in a pay-per-use 

manner. The customer has a large-scale linear programming 

problem to be solved. However, due to the lack of computing 

resources, like processing power, memory, and storage etc., he 

cannot carry out such expensive computation locally. Thus, the 

customer resorts to CS for solving the LP computation and 

leverages its computation capacity in a pay-per-use manner. 

Instead of directly sending original problem, the customer first 

uses a secret key to map into some encrypted version and 

outsources problem to CS.  

       The Background on Linear Programming is an optimization 

problem is usually formulated as a mathematical programming 

problem that seeks the values for a set of decision variables to 

minimize (or maximize) an objective function representing the 

cost subject to a set of constraints. For linear programming, the 

objective function is an affine function of the decision variables, 

and the constraints are a system of linear equations and 

C 
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inequalities. Since a constraint in the form of a linear inequality 

can be expressed as a linear equation by introducing a non-

negative slack variable, and a free decision variable can be 

expressed as the difference of two non-negative auxiliary 

variables. 

 

 

III. THE PROPOSED SCHEMES 

       The Linear Programming outsourcing scheme which 

provides a complete outsourcing solution for  not only the 

privacy protection of problem input/output, but also its efficient 

result checking. It start from an overview of secure LP 

outsourcing design framework and discuss a few basic 

techniques and their demerits, which leads to a stronger problem 

transformation design utilizing affine mapping. the process on 

cloud server can be represented by algorithm ProofGen and the 

process on customer can be organized into three algorithms 

(KeyGen, ProbEnc, ResultDec). Note that our proposed 

mechanism provides us one-time pad types of flexibility. 

Namely, we shall never use the same secret key K to two 

different problems. Thus, when analyzing the security strength of 

the mechanism, we focus on the cipher text only attack. 

 

IV. SECURITY ANALYSIS 

       The analysis on correctness and soundness guarantee via the 

following two theorems. 

 

       Theorem 1: Our scheme is a correct verifiable linear 

programming outsourcing scheme. 

       Proof:  The proof consists of two steps. First shows that for 

any problem  and its encrypted version solution computed by 

honest cloud server will always be verified successfully. This 

follows directly from the duality theorem of linear programming. 

Namely, all conditions derived from duality theorem and 

auxiliary LP problem construction for result verification are 

necessary and sufficient.  Next  show that correctly verified 

solution always corresponds to the optimal solution of original 

problem . For space limit, we only focus on the normal case. The 

reasoning for infeasible  cases follows similarly. 

 

       Theorem 2: Our scheme is a sound verifiable linear 

programming outsourcing scheme. 

       Proof: Similar to correctness argument, the soundness of the 

proposed mechanism follows from the facts that the LP problem 

are equivalent to each other through affine mapping, and all the 

conditions there after for result verification are necessary and 

sufficient. 

 

V. PERFORMANCE ANALYSIS 

       The theoretic Analysis involves two side overhead. They are 

Customer Side Overhead and Server Side Overhead. 

       1.Customer Side Overhead: According to our mechanism, 

customer side computation overhead consists of key generation, 

problem encryption operation, and result verification, which 

corresponds to the three algorithms KeyGen, ProbEnc, and 

ResultDec, respectively. Because KeyGen and Result- Dec only 

require a set of random matrix generation as well as vector-

vector and matrix-vector multiplication, the computation 

complexity of these two algorithms are upper bounded via O(n
2
). 

Thus, it is straight-forward that the most time consuming 

operations are the matrix-matrix multiplications in problem 

encryption algorithm ProbEnc. 

 

       2. Server Side Overhead: For cloud server, its only 

computation overhead is to solve the encrypted LP problem  as 

well as generating the result proof , both of which correspond to 

the algorithm ProofGen. If the encrypted LP problem  belongs to 

normal case, cloud server just solves it with the dual optimal 

solution as the result proof , which is usually readily available in 

the current LP solving algorithms and incurs no additional cost 

for cloud . If the encrypted problem does not have an optimal 

solution, additional auxiliary LP problems can be solved to 

provide a proof. Because for general LP solvers, phase I method 

(solving the auxiliary LP) is always executed at first to determine 

the initial feasible solution , proving the auxiliary LP with 

optimal solutions also introduces little additional overhead. Thus, 

in all the cases, the computation complexity of the cloud server is 

asymptotically the same as to solve a normal LP problem, which 

usually requires more than O(n
3
) time. 

               

VI. RELATED WORK 

       The Related Work mainly deals with Work on Secure 

Computation Outsourcing , Work on Secure Multiparty 

Computation and Work on Delegating Computation and 

Cheating Detection. 

       1.Work on Secure Computation Outsourcing: 

       General secure computation outsourcing that fulfills all 

aforementioned requirements, such as input/output privacy and 

correctness/soundness guarantee has been shown feasible in 

theory. However, it is currently not practical due to its huge 

computation complexity. The customized solutions are expected 

to be more efficient than the general way of constructing the 

circuits. A set of problem dependent disguising techniques are 

proposed for different scientific applications like linear algebra, 

sorting, string pattern matching, etc. However, these disguise 

techniques explicitly allow information disclosure to certain 

degree. Besides, they do not handle the important case of result 

verification, which in our work is bundled into the design and 

comes at close-to-zero additional cost.  

       However, both protocols use heavy cryptographic primitive 

such as homomorphic encryptions  and/or oblivious transfer and 

do not scale well for large problem set. In addition, both designs 

are built upon the assumption of two non-colluding servers and 

thus vulnerable to colluding attacks. Based on the same 

assumption provide protocols for secure outsourcing of modular 

exponentiation, which is considered as prohibitively expensive 

most public-key cryptography operations. 

 

       2. Work on Secure Multiparty Computation: Another large 

existing list of work that relates to these is  Secure Multi-party 

Computation (SMC), first introduced by Yao and later extended 

by Goldreich  and many others. SMC allows two or more parties 

to jointly compute some general function while hiding their 
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inputs to each other. As general SMC can be very inefficient,  

have proposed a series of customized solutions under the SMC 

context to a spectrum of special computation problems, such as 

privacy-preserving cooperative statistical analysis, scientific 

computation, geometric computations, sequence comparisons, 

etc. However, directly applying these approaches to the cloud 

computing model for secure computation outsourcing would still 

be problematic. The major reason is that they did not address the 

asymmetry among the computational powers possessed by cloud 

and the customers which we specifically avoid in the mechanism 

design by shifting as much as possible computation burden to 

cloud only. Another reason is the asymmetric security 

requirement. In SMC no single involved party knows all the 

problem input information, making result verification a very 

difficult task. But in our model, we can explicitly exploit the fact 

that the customer knows all input information and thus 

design efficient result verification mechanism. 

 

3. Work on Delegating Computation and Cheating Detection: 

       Detecting the unfaithful behaviors for computation 

outsourcing is not an easy task, even without consideration of 

input/output privacy. Verifiable computation delegation, where a 

computationally weak customer can verify the correctness of the 

delegated computation results from a powerful but 

untrusted server without investing too much resources, has found 

great interests in theoretical computer science community.  In 

distributed computing and targeting the specific computation 

delegation of one-way function inversion. The customer can then 

use the commitment combined with a sampling approach to carry 

out the result verification. 

 

VII. CONCLUSION 

       It formalize the problem of securely outsourcing LP 

computations in cloud computing, and provide such a practical 

mechanism design which fulfills input/output privacy, cheating 

resilience, and efficiency. By explicitly decomposing LP 

computation outsourcing into public LP solvers and private data, 

our mechanism design is able to explore appropriate 

security/efficiency tradeoffs via higher level LP computation 

than the general circuit representation. It develops problem 

transformation techniques that enable customers to secretly 

transform the original LP into some arbitrary one while 

protecting sensitive input/output information. Such a cheating 

resilience design can be bundled in the overall mechanism with 

close-to-zero additional overhead. Both security analysis and 

experiment results demonstrates the immediate practicality of the 

proposed mechanism. The plan to investigate some interesting 

future work as follows: 1) devise robust algorithms to achieve 

numerical stability; 2) explore the sparsity structure of problem 

for further efficiency improvement; 3) establish formal security 

framework;  4) extend our result to non-linear programming 

computation outsourcing in cloud. 
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Abstract- The feelings and opinions of the students towards their 

instructors have significant effect of their   learning, therefore a 

knowledge of the qualities of their instructors is essential. This 

descriptive study was conducted to find out the qualities of 

instructors preferred by the students at the West Visayas State 

University-Lambunao Campus, Lambunao, Iloilo (WVSU-LC) 

with consideration on personality traits, classroom management, 

instructional skills, methods of evaluation, and student-

instructor-relationship. The respondents of the study were the 

611 college students of WVSU-LC classified as to course and 

year level. The instrument was taken from Qualities of a Good 

Instructor by Carrigan, and other items from  Jersild (1963), & 

Singh & Padilla, 2009). Statistical tools used were the mean, 

standard deviation and ranking. The findings revealed that the 

most preferred qualities of instructors by students classified by 

course as an entire group was student-teacher-relationship and 

the least preferred was classroom management for management 

and computer students, personality traits for criminology and 

methods of evaluation for  food technology students. Finally, 

when grouped by year level, the first year to fourth year 

respondents mostly preferred student-instructor-relationship. 

This shows that they want more emphasis on the teaching and 

learning process, they want themselves to be free in dealing with 

other students, to understand their needs and problems. And for 

the least preferred qualities was personality traits for first year, 

and third year students, methods of evaluation for second year 

and classroom management for fourth year. This shows that the 

instructors do not establish rapport with the students like friendly 

and sympathetic, approachable, always smiling in the classroom 

and even in the community. In the light of the forgoing findings 

and conclusions  it is recommended that students must be aware 

of their need and wants for the improvement of their studies and 

relationship with other students, further instructors must be 

aware of their strengths and weaknesses to be able to improve 

their qualities in dealing with the students. 

 

I. INTRODUCTION 

he feelings and opinions of the students towards their 

instructors have significant effect on their learning, therefore 

a knowledge of the qualities of their instructors is essential. 

       Instructors nowadays are described as idealistic in the sense 

that they looked up with high esteem, are considered helpful, 

honest, and approachable. According to Sevilla (1992) teachers 

plays a vital role in any teaching-learning situation.  

       A teacher who gives appropriate and friendly advises 

immensely influence students orientation in life. 

       Further, Aquino (1985) stressed that teachers should not be 

concerned only with behavior but with their technical skills of 

teaching which also include establishing appropriate frame of 

reference, achieving question to elicit thought processes, 

recognizing and attending behavior, setting a model, and 

explaining to be able to use the above skills effectively. 

Furthermore, Bwika and Carrigan stressed further that a good 

instructor has a genuine interest in the students and their 

learning. Regardless of the relationships you form with your 

students, always treat them with respect., showing a legitimate 

interest in their academic success, welfare, future, also a 

resource, a guide, a mentor, knows what to teach, and like what 

to teach. What are the qualities of instructors preferred by 

students at West Visayas State University-Lambunao Campus, 

hence this investigation.   

 

II. RESEARCH ELABORATIONS 

       The present study aimed to find out the qualities of the 

instructors preferred by the students at the West Visayas State 

University-Lambunao Campus, Iloilo with consideration on 

personality traits, classroom management, instructional skills, 

methods of evaluation, and student-instructor-relationship.  

       Likewise, the present study used a descriptive survey. The 

respondents are the college students of WVSU Lambunao 

Campus classified as to course and by year level for the school 

year 2012-2013. 

       What are the qualities of instructors preferred by the students 

of WVSU-LC hence, this study. 

       This study was aimed to determine the college students’ 

preferred qualities of their instructors at the West Visayas State 

University-Lambunao Campus, Lambunao, Iloilo for School 

Year 2012-2013 classified as to course and year level. This study 

would serve as a basis in identifying areas in management so that 

they could help for improvement of their instructors. Further, 

instructors would be made aware of their strength and remedy for 

their weaknesses. It would make teaching-learning situation 

beneficial and could help develop wholesome relationship 

between instructors and students.  

       In the study the qualities of instructors who preferred by 

students, it revealed that the instructors who are kind, 

sympathetic, “she preferred like us” were preferred very much. 

They further stated that students preferred instructors who are 

fair, impartial, firm, and do not have pets. Likewise, students 

preferred instructors who are making things interesting know a 

lot, explain well, help individuals with their lessons, and permit 

students to express opinions. Carrigan support that a good 

instructor has competence in a subject matter, mastery of the 

T 
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techniques on instruction and evaluation, desire to teach, 

resourceful and creative, attentive, to trainee needs, has 

management techniques, a professional attitude, and ability to 

develop good personal relations. Furthermore, the top qualities of 

an effective teacher an instructor must have positive attitude, 

have prepared course materials, have organized plan of what and 

want teach, can explain complex ideas in simple ways, active, 

patient, fair, and with up-dated technologies. Carrigan emphasize 

that as an instructor, you know what to teach, like what to teach, 

and enjoy teaching with the students. 

       This study covers the qualities of instructors preferred by 

students at the West Visayas State University Lambunao Campus 

for School Year 2012-2013. The qualities of instructors preferred 

by students are limited to personality traits, classroom 

management, instructional skills, methods of evaluation, and 

student-instructor-relationship. 

       The respondents of this study were the randomly selected 

611 college students in different schools enrolled at the West 

Visayas State University Lambunao Campus, during the School 

Year 2012-2013. As to course, the respondents included 101 

(17%) Education; 136 (22%) Criminology; 81(13%) HRM, 79 

(13%) ICT; 117 (19%) Industrial Tech., and 97 (16%) Food 

Tech. As to year level, 181 (29%) First Year, 151 (25%) Second 

Year, 150 (25%) Third Year, and 129 (21%) Fourth Year. 

       The instrument used in the study was a questionnaire 

adopted from the qualities of good instructor by Carrigan and 

some items from Jersild (1963) and Singh and Padilla, 2009). 

       The questionnaire consists of 36 items and requires the 

respondents to check the numerical weight corresponding to the 

selected responses based on their agreement to the items as 

follows (5 - Strongly Agrees, 4 – Agree, 3 – Uncertain, 2 – 

Disagree, 1 - Strongly Disagree).  

       The following scale and corresponding description were 

employed (4.21-5.00, Most Preferred; 3.41-4.20, Very Preferred; 

2.61-3.40, Fairly Preferred; 1.81-2.60, Slightly Preferred; 1.00-

1.80, Least Preferred). 

       To determine the qualities of instructors preferred by the 

students, the mean and standard deviation and ranking were used 

as basis of interpretation. 

 

III. RESULTS  

       Initially, the qualities of instructors preferred by college 

students grouped by course and year level were determined in 

this research. The obtained mean scores, corresponding rank and 

standard deviations were used in the analysis and interpretation. 

 

A. Qualities of Instructors Preferred by Students by Course 

       When classified by course, the findings revealed that 

education students most preferred qualities was methods of 

evaluation (M= 4.3759, SD=.4980 ) and the least preferred was 

classroom management (M =4.2763, SD =.4565), while the 

criminology students, most preferred qualities was student-

teacher-relationship (M=4.3182, SD=.4902), and the least 

preferred qualities was personality traits (M=4.1912, SD=.4418 ). 

       For HRM students, the most preferred qualities was 

personality traits (M=4.2484, SD=.4682) , and the least preferred 

was classroom management(M=4.1900, SD=.5995), while the 

computer technology students, most preferred qualities was 

instructional skills (M=4.0972, SD=.4412),    and the least 

preferred qualities was classroom management (M=3.1907, 

SD=.5841 ).  

       And for industrial technology students, most preferred 

qualities was student-instructor-relationship (M=4.5987, 

SD=.4648 ), and the least preferred qualities was classroom 

management (M=4.4769, SD=.6210), while the food technology 

students, the most preferred qualities was instructional skills 

(M=4.4117, SD=.4910, ) and the least preferred qualities was 

methods of evaluation (M=4.2723, SD=.5410 ). Table 1 reflects 

the data. 

       The findings of the present study is supported by Carrigan 

which sated that as an instructor, it is your job to see that your 

students succeeds. This will often require going the extra mile 

and will involve more than reading. By paying attention to 

successful teaching, you will positively influence more of your 

students and have a much better time doing it. The results agrees 

with the findings of  Gabucay (2005) and Carrigan. The findings 

of previous and present study suggests that the skills needed for 

effective teaching involve more than just expertise in an 

academic field. As an instructor, you be able to interact with 

people and help them understand a way of looking at the world. 

A good instructors have several qualities in common. Must have 

positive attitude, patient with students and assess their teaching 

on a regular basis, They must adjust their teaching strategies to 

fit the students and the materials and recognize that students 

learn in different ways. 
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Table 1. Qualities of Instructors Most and Least Preferred Students by Course 

 

 

Course 

 

 

Most & Least Preferred 

Qualities 

 

 

Mean 

 

Rank 

 

SD 

 

A. Educatio

n 

 

 

 

Methods of Evaluation 

Classroom Management 

 

4.37 

4.27 

 

1 

5 

 

0.49 

0.45 

 

B. Criminol

ogy 

 

 

 

Student-Instructor-Relationship 

Personality Traits 

 

4.31 

4.19 

 

1 

5 

 

0.49 

0.44 

 

C. HRM 

 

 

 

Personality Traits  

Classroom Management 

 

4.24 

4.19 

 

1 

5 

 

0.46 

0.59 

 

D. ICT 

 

 

Instructional Skills 

Classroom Management 

 

4.09 

3.91 

 

1 

5 

 

0.44 

0.58 

 

 

E. Industrial 

Tech. 

     

 

Student-Instructor-Relationship 

Classroom Management 

 

4.5987 

4.4769 

 

1 

5 

 

0.46 

0.60 

 

F. Food 

Tech. 

                              

                       

 

Instructional Skills  

Methods of Evaluation 

 

4.41 

4.27 

 

1 

5 

 

0.49 

0.54 

Legend: 

          Scale  Description 

 4.21-5.00 Most Preferred 

 3.41-4.20 Very Preferred 

 2.61-3.40 Fairly Preferred 

 1.81-2.60 Slightly Preferred 

 1.00-1.80 Least Preferred 

 

B. Qualities of Instructors Preferred by College Students by 

Year Level 

       When college students classified by year level, the first year 

to fourth students preferred students-instructor-relationship 

(M=4.4157, SD=.5112) and the least preferred was personality 

traits for first year and third year, and methods of evaluation for 

second year, personality traits for third year, and classroom for 

fourth year. Table 2 reflect the data. 

       The findings that as an instructor as a professional needs 

both self-respect and respect for the profession Everything an 

instructors says and does as well as the manner in which it is 

done reflects professional attitude. Importantly, the relation 

between instructors and their heads need to be cordial. 

       The results agrees with the findings of Gabucay (2005), and 

Carrigan that instructor , student and supervisors need to get 

along and relate to each other well. Equally importance in 

relation between instructors and their heads need to be cordial. 

       Findings of previous and present study suggests that an 

instructor has the proper professional attitude continually boost 

the teaching-learning environment which is conducive to the 

acquisition of knowledge and skills. An instructor must have 

sympathetic understanding of the students’ problems and deals 

fairly with each individual. The instructor should always be 

ready and willing to beyond the immediate call of duty. 
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Table 2. Qualities of Instructors Most and Least Preferred by College Students by Year Level 

 

 

Year Level 

 

 

 

 

 

Mean 

 

Rank 

 

SD 

 

A. First Year  

 

  

 

Student-Instructor-relationship 

Personality Traits 

 

4.29 

4.22 

 

1 

2 

 

0.52 

0.42 

 

B. Second Year 

 

 

Student-Instructor-Relationship 

Methods of Evaluation 

 

 

4.36 

4.30 

 

1 

2 

 

0.54 

0.52 

C. Third Year 

 

Student-Instructor-relationship 

Personality Traits 

4.43 

4.13 

1 

5 

0.52 

0.45 

D. Fourth Year 

 

Student-Instructor-relationship  

Classroom Management 

4.57 

4.13 

1 

5 

0.45 

0.96  

Legend: 

          Scale  Description 

 4.21-5.00 Most Preferred 

 3.41-4.20 Very Preferred 

 2.61-3.40 Fairly Preferred 

 1.81-2.60 Slightly Preferred 

 1.00-1.80 Least Preferred 

 

IV. CONCLUSIONS 

       The most prevailing quality of instructors preferred by 

students when classified as to course and year level was student-

instructor-relationship with their studies. This shows that they 

want more emphasis on the teaching and learning process. 

Likewise, they want themselves to be free in dealing with other 

students, to understand their needs and problems.  

       Finally, the least preferred quality was personality traits. 

This simply shows that instructors do not establish rapport with 

the students like friendly and sympathetic, approachable, always 

smiling, and others while in the classroom or in the campus and 

even in the community. 

 

REFERENCES 

[1] Aquino, G. (1985).  Educational psychology. Philippines R.M. Garcia 
Publishing House. 

[2] Bwika. Trainers’ Handbook: http://collection.infocollections.org/ukedu/uk 
Retrieved,  November 2, 2014. 

[3] Carrigan, S. Qualities of good instructor: 
http//www.fireengineering.com/articles/printvolume-158/issue. 

[4] Gabucay, J. (2000). Qualities of teachers in the District of Bingawan, 
Bingawan, Iloilo.  Lambunao Institute of Science and Technology 
now, West   Visayas State University- Lambunao Campus, 
Lambunao, Iloilo. 

[5] Sigh, R. & Padilla, C. (2009). Innovative teaching and evaluation. National 
Bookstore:  Mandaluyong City. 

[6] Sivilla, C., J. Ochave, T. Punsalan, B. Regala, G. Uriarte (1992).  Research 
methods. Rex Book  Store, Quezon City. 

[7] Trainer’s Hand Book.  http://collection.infocollection.org.   Retrieved 
November 2, 2014.  

[8] Top Qualities of an Effective Teacher.  
https://cndls.georstown.edu/atprogram.   Retrieved  November 2, 
2014. 

 

AUTHORS 

First Author – Nelson G. Laru-an, Ed. D.- Study Leader, 

Associate Professor, Former Dean, Graduate School 1995-2011 

Director, School of Management November 2011 to present 

West Visayas State University-Lambunao Campus, Lambunao, 

Iloilo, Philippines, Telephone No. 349-2006 loc 123, 533-8053, 

Mobile No. 0919-7411-527, Email 

Address:wvsulc.som@gmail.com  

Second Author – Simplicia L. Aurora, Ed. D.- Member 

(Researcher), Associate Professor, Former Director, School of 

Management, Tel. No. 349-2006, 533-8053

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 12, December 2014     425 

ISSN 2250-3153  

www.ijsrp.org 

 

 

 

 

 

 

 

 

 

Questionnaire for the Students 

Dear Students: 

 I am presently conducting a study entitled “Qualities of Instructors Preferred by the Students”. 

 

 In this connection, I am requesting you to answer all the items below as best as you can. Your honest answer to 

every statement in this questionnaire is very important to the success of this endeavor. 

 

 Please be assured that your answer to every statement will be treated with strict confidentiality. This will not affect 

your performance ratings. The data gathered will be used purposely for the research.     

 

      (SGD.) NELSON G. LARU-AN, Ed. D. 
       Researcher 

 

Part I. Directions: Please indicate by filling the blank    or by checking the appropriate space after the  

  information asked for.  

 

1. Course: ______________ Year: _______________ 

 

 Part II. Please check the items of the personal and professional qualities of College Instructor: 5 for the most 

preferred, 4 for very preferred, 3 fairly preferred, 2 for slightly preferred, and 1 for least preferred on the space provided. 

 

A. Personality Traits      Responses 

1. Ability to stimulate interest     5 4 3 2 1 

2. Provision for individual differences    5 4 3 2 1 

3. Attention to students while reciting    5 4 3 2 1 

4. Appreciative attitudes by teachers’ comments and smiles 5 4 3 2 1 

5. Enjoys a good joke      5 4 3 2 1 

6. Neatly groomed      5 4 3 2 1 

7. Well-modulated voice     5 4 3 2 1 

8. Healthy       5 4 3 2 1 

9. Always smiling      5 4 3 2 1 

10. Good personal appearance     5 4 3 2 1 

 

 

         Responses  

B. Classroom Management 

1. Starts conducting a lesson when the room is in good order 5 4 3 2 1 

2. Has definite seating arrangement    5 4 3 2 1 

http://ijsrp.org/
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3. Can maintain good discipline    5 4 3 2 1 

4. Resourceful and has initiative to handle problems that arise in the classroom 5 4 3 2 1 

 

5. Does not allow students to go in & out while the lesson is going on  5 4 3 2 1 

 

C. Instructional Skills      

1. Knowledge of the subject matter    5 4 3 2 1  

2. Explains the lesson well     5 4 3 2 1 

 3. Motivates the students to study harder   5 4 3 2 1 

      4. Uses visual aids for teaching     5 4 3 2 1   

5. Masters the language of instruction used.   5 4 3 2 1 

6. Makes the lesson lively and interesting   5 4 3 2 1 

7. Skills in asking questions     5 4 3 2 1 

8. Good use of illustrative materials    5 4 3 2 1 

 

D. Methods of Evaluation 

1. Explains the basis of grading    5 4 3 2 1 

2. Gives pointers to review before giving examinations  5 4 3 2 1 

3. Checks and returns assignments/homework   5 4 3 2 1 

4. Checks and returns test papers    5 4 3 2 1 

5. Fair in giving grades     5 4 3 2 1 

6. Well-developed assignments    5 4 3 2 1 

7. Define direction for study     5 4 3 2 1 

  E.  Student-Instructor-Relationship 

1. Accepts students as they are    5 4 3 2 1 

          Responses  

2. Enjoys being with the students    5 4 3 2 1 

3. Attends to the students’ needs and problems   5 4 3 2 1 

4. Gets along with others     5 4 3 2 1 

5. Treats each student fairly and justly    5 4 3 2 1    

6. Skills in measuring results of teaching   5 4 3 2 1 
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     Abstract- Location based marketing has clearly become a primary element in today’s business. The main objective of this paper is 

to analyse such a growing phenomenon of using such location services by both marketers and customers, providing some motivations 

and factors that drive both parties to use these services. In addition, some popular applications in this field are mentioned as a real 

world example to provide deeper understanding on how such applications can facilitate our lives. Finally, an analysis on the issues 

regarding this topic is made which covers an expected problem in some applications as well as other issues related to the consumers 

and companies. 

 

    Index Terms- Location based marketing, location services, Customers, Marketers 

 

 

I. INTRODUCTION 

n general, marketing is the overall process which holds the value of product or service to customers. In today’s environment, 

consumers are more fragmented than ever before and marketers are looking for alternative and innovative ways to capture people to 

earn peoples’ attention and connect with these fragments. As a smart phone user the possibilities of Location Based Marketing (LBM) 

on smartphones are being extended which make it easier for such services to be delivered. It is a critical for marketers to launch LBM 

services since it allow them to develop innovative applications and services to provide a better customer experience.  

According to Mobile Marketing Association [1], Location Based Marketing is defined as any application, service, or campaign that 

incorporates the use of geographic location to deliver or enhance a marketing message/service. Geographic location data may be 

obtained via a wide variety of methods and technologies. A consumer can directly provide a Postal Code, Zip Code, or City; or the 

precise location of the consumer and their device can be automatically determined using services provided by mobile operators or 

automatic detection of location as determined by the hardware, i.e., GPS-enabled or, Wi-Fi-enabled devices. Marketers can use this 

geographic location as a means to deliver a more relevant, targeted advertisement and/or a service, to the user. 

It can generally be observed that people these days tend to use new forms of services rather than the traditional ones. For instance, 

consumers tend to seek information inside the store from their smartphones not from the salesperson, as they want to have a new 

experience and enjoyment. Therefore, marketers should consider this when they use mobile marketing. 

A survey conducted by salesforce marketing found that 63% of consumers who don’t use this feature simply don’t want to share their 

location. An additional 35% say they don’t want to participate because it decreases battery life. On the other hand, 76% of those who 

actually use location-sharing say it help them receive more meaningful content, and 73% rate this feature as useful [2]. 

Generally speaking, there are two types of location based services [3]. The first type sends location-based information to the device 

after a prior user request which is called Pull-based, whereas their counterpart and second type are Push-based services, which are not 

triggered by a direct user request. Although Location Based services are more social, more tangible, less disruptive, and more targeted, 

but there are some issues that need to be considered by both marketers and customers. Therefore, this paper is going to discuss some 

of these issues in Location based services in depth. 

 

II. CUSTOMER ACCEPTANCE OF LBM 

    As each customer has his own attitudes and perceptions toward his or her buying behavior, it is important to understand that each 

customer has his or her own point of view towards LBM. However, there are some common factors which influence the consumer 

acceptance of such services. According to Janice Y. Tsai (2009) more than half of the purchase decisions are made within the store. 

Therefore, marketers are trying to notify the consumer about a product as they pass by which obviously boosts the number of 

purchases [4]. 

Without doubt, marketers who have started providing LBM services for their customers should focus on the main factors that have 

huge impacts on it when it comes to the customer using their services. In a study conducted to specify the factors that have most 

influence on the customer behavior, three crucial factors were identified which are usefulness, ease of use, and fun [5]. 

Regarding of the usefulness of a system, consumers should be satisfied with the benefits that come from using specific services. 

Clearly, consumers will not use any service which does not bring them any benefit. In addition for that, they need an application or 

I 
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service which is simple, attractive and easy to use. As for enjoyment, the new applications should have the ability to entertain 

customers as they simply and always want to have fun from using such applications.  

An interesting example about customer entertainment is what some health companies do in Russia. If some people do a specific 

number of squad in a given amount of time, they get free subway train ticket. This makes consumers having fun while they achieving 

a company’s target in increasing general health among people.  

III. PRIVACY  

    It is generally observed that in the world of marketing, data is considered as a serious investment. As long as the marketers have 

more data about customers, they can provide better services which as a result increase their profits. This seems easy for marketers, but 

when it comes to the consumers it gets complicated. Simply talking, consumers need to be given a choice, which makes them more 

comfortable about collecting their data. They need an option to either turn off notifications or out of App. 

Allowing consumers to have a variety of options like choosing how many messages they can receive in a day, what topics they would 

like to receive messages about, and during what time of day they’d like to receive messages results in happier consumers. According 

to Asif khan who is the founder and president of location based marketing association, he says “When you give consumers that kind of 

control, they readily jump into it”. 

As a possible solution, instead of asking customers for permissions to track their locations or to get consent about pushing them some 

ads messages, companies can ask them to sign up a location specific list or SMS list. Another possible solution suggested by Y. C. 

Toby Xu is hiding the identity of the users, which gives him an opportunity to specify the locations for which he is willing to reveal 

his position [6]. 

IV. SECURITY 

    One of the possible threats to consumers is stealing their identities or using their information anonymously. Criminals can use 

location data to steal identities when location data are disclosed, particularly when they are combined with other personal information. 

By illicitly gaining access to these profiles, criminals acquire information such as a consumer’s name, address, interests, and friends 

and co-workers’ names. 

Another security threat is cheating or providing a fake location by the consumer. In some cases, a user may want to get rewards from 

venues or impress others by claiming a false location, which has become easier these days due to the existence of some applications 

available on the market that can automatically check people into their desired venues, e.g., “Autosquare” for Android [7].  

Several techniques for enhancing the security of location information have been suggested by different researchers. According to [8] , 

they have suggested “address mapping” to geo-locate IP addresses to locate mobile phones. It is one of the possible solutions that can 

be used anywhere, and it has a low cost and easy to implement by the stores’ owners.  

As a real example of location cheating, Foursquare encountered some cases of the basic cheating method which worked in its early 

days. As a solution, Foursquare has adopted the cheater code to defend against the location cheating attacks which verifies the location 

of a device by using the GPS function of that device. 

V. ADAPTIVE SMART CONTENT 

    Without any doubts, location based content is an excellent way to connect with consumers and make them feel right at home. 

Customizing content based on what they want and need is crucial for marketers. Nowadays, they should adopt the latest new 

technology to be able to provide customers with high standard and smart services, which can do a more complicated data processing 

and artificial intelligence techniques in order to provide smart contents which help the customers to make decisions.  

The content should be adaptive, which can be changing based on where the customers are. As an example, when a customer gets 

closer to a cinema in a particular shopping mall, he or she receives SMS telling him about an offer on a movie he or she might be 

interested in based on his past preferences. In the tourism sector, some airlines companies have started providing such an adaptive 

content for passengers inside their planes, by showing ads on the Seat-Back screen based on the current rout of the plane. Obviously, 

this will let the passenger have greater travel experience while he or she is inside the plane by entertaining him and providing him with 

information he is interested in about the new country he or she is visiting. In addition for spatial content, marketers should provide ads 

changing based on weather. For example, when it starts raining, the ad will change showing the pictures of coats.   

As a possible solution Harsha Tummala et al. mentioned the use of Tiger data sets to calculate the latitude or longitude of the user, 

the extensibility of this type of location estimation technique is questionable [9]. 

A user at a particular geographic location might not be interested to receive notifications about sales discount in a mall few miles 

away. Therefore, Y. L. Allan & Brimicombe have suggested to create a space time envelop to limit the area of relevance for the user. 

This envelop is built using current position, direction of travel and some parameters defined by the user. Therefore the amount and 

type of location related data that the users receive are influenced by the shape of the space time envelope [10]. 

Recently, a new technology solution has been announced by GE lighting and ByteLight, which provides exciting new location-

based services using GE LED infrastructure [11]. This technology combines Visible Light Communication (VLC), Bluetooth Low 

Energy (BLE) and inertial device sensors, and supports any Android or iOS application on a smart device equipped with a camera 

and/or Bluetooth Smart technology. As a result, marketers will be able to deliver contextually relevant content such as personalized 

shopping lists easy-to-follow map. 
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VI. DESIGN 

For those companies trying to provide location based services, it is crucial to keep specific aspects in mind when developing user 

interface for mobile applications. Significantly, the use of mobile applications is increasing steadily on a daily basis and more and 

more consumers want applications that simplify their lives, make their work easier, and provide entertainment. Any application should 

be designed considering the fact that customers are affected by specific factors which make them decide to use or not to use the 

application. Lots of navigation and buttons, bright colours and excessive graphics are all examples of factors that will contribute to the 

user friendliness of the application. Recently, Foursquare has developed beautiful new maps, using a totally custom styled design with 

enhanced colours, fonts, and iconography. These new maps are specifically designed for functionality with 60 million venues in its 

database. It’s unique, and its maps need to be designed to make it even easier for users to engage in this unique social searching. 

VII. BOWER CONSUMMATION 

Building low-power location-based services that can run for hours on mobile phones is challenging. Without doubt, this is one of 

the reasons why consumers are reluctant to use location based marketing services which as a result they are unable to benefit from 

such a services. In a study conducted in Aarhus university to find some methods that minimize battery consumption, the basic idea is 

to relax the required positioning accuracy from “the highest possible” to just what’s necessary. This can be applied to both the phone 

and servers [13]. Other studies proposed different solutions such as decreasing the frequency of position estimations by using error 

models to estimate the position as well as using of caching to avoid frequent transmission of LBS related data. One application that 

has almost overcome this problem is iBeacon, which uses a low energy Bluetooth 4.0 technology introduced by Apple which makes it 

possible to detect how close an iPhone is within a range of max 50m 

VIII. PERSONALIZATION AND MATCHING CONSUMER’S PREFERENCES  

Personalization for location-based messages will be taken to the next level in the future, and retailers and brands are beginning to 

understand this. Clearly, the biggest key when jumping into location-based marketing is giving consumers control of their 

preferences—it’s not just an opt-in or opt-out scenario. As the founder of LBMA (Khan) says: “If you want to do this really well, give 

the customer a lot of control in what they want to receive from you. We believe that modern consumers understand that their data has 

a value, and there’s a value exchange for that data. If you provide something of value, they’re more likely to share that data.”  

Companies should provide their customers with notifications that match their preferences. Engaging consumers is a very important 

process, and it can be achieved if the message content is something to be appreciated by them. By doing so, companies can avoid 

losing potential customers. 

IX. HOW MARKETERS MAKE SURE THAT THE CUSTOMER SEES THE AD  

One of the challenges marketers have had with location-based marketing is having assurance that the target consumer sees the 

message while they are still at the intended location. In general, the chances of their audience seeing the ad when the context and 

impact is greatest are still very low. Marketers should send messages that deliver relevant, engaging and valuable experiences in order 

to keep and grow the trust that consumers are placing in brands.  A suggested approach by Bryan Stollle has been working well, which 

is to use location-verified social media posts from consumers as the catalyst for conversation.  By keying in on the context of the post, 

the person, and other real-time conditions, brands can have a more informed communication and increase their chances of ‘hitting the 

mark.’  Take Heineken’s recent @wherenext campaign that encouraged people to geo-tag their Tweets to receive location-based 

advice on the best places to go near them in real-time.  This forward-thinking approach included a specific call-to-action from 

Heineken to the consumer that encouraged them to reveal their current location in exchange for exclusive and valuable information – a 

true handshake between brand and consumer [12]. 

X. CONCLUSION 

The potential of LBM to provide value and foster innovation to benefit the economy and consumers is tremendous. ¬It is 

transforming the ways people across the world conduct business, organize their lives, and have fun. Location-based marketing is here 

to stay and will provide companies with another avenue to reach out their customers in a new, inexpensive and faster way. Companies 

that embrace it will be more agile than their competitors while those that don’t will be left behind. 

Location-based mobile marketing brings about the convergence of online marketing and the physical shopping experience. 

Preferred tools include QR codes, click-to-call, coupons and mobile apps. Fewer than one-out-of-four offline businesses are making 

effective use of these tools. Those that are have already gained considerable advantage over slow adopters, but all is not lost. It’s still 

early and there’s time to catch up and capture market share with location-based mobile marketing.  



International Journal of Scientific and Research Publications, Volume 5, Issue 1, January 2015      430 

ISSN 2250-3153  

www.ijsrp.org 

REFERENCES 

[1] Mobile Marketing Association, "MOBILE LOCATION BASED SERVICES MARKETING WHITEPAPER," pp. 4-5, 2011.  

[2] Salesforce, "Mobile Behavior Report: Combining mobile device tracking and consumer survey data to build a powerful mobile strategy," Salesforce, 2014. 
[3] B. O. M. W. K. P. Lorenz Hilty, Lokalisiert und identifiziert Wie Ortungstechnologien unser Leben verändern, Vdf Hochschulverlag, Zurich, 2012.  

[4] P. G. K. L. F. C. N. S. Janice Y. Tsai, "Location-Sharing Technologies: Privacy Risks and Controls," Journal of Law and Policy for the Information Society, 

pp. 119-151, 2009.  
[5] R. K. Iris Uitz, "Consumer Acceptance of Location Based Services in the Retail Environment," International Journal of Advanced Computer Science and 

Applications, pp. 124-131, 2013.  

[6] Y. C. Toby Xu, "Feeling-based location privacy protection for location-based services," in Proceedings of the 16th ACM conference on Computer and 
communications security, 2009.  

[7] L. M. R. Wenbo He, "Location Cheating: A Security Challenge to Location-based Social Network Services," in International Conference on Distributed 

Computing Systems, Minneapolis, 2011.  
[8] M. V. R. Mahesh Balakrishnan, "Where's that phone?: geolocating IP addresses on 3G networks," in Proceedings of the 9th ACM SIGCOMM conference on 

Internet measurement conference, 2009.  

[9] J. J. Harsha Tummala, "Developing spatially-aware content management systems for dynamic, location-specific information in mobile environments," in 
Proceedings of the 3rd ACM international workshop on Wireless mobile applications and services on WLAN hotspots, New York, 2005.  

[10] Y. L. Allan Brimicombe, "Mobile Space-Time Envelopes for Location-Based Services," Transactions in GIS, pp. 5-23, 2006.  

[11] ByteLight, "Press," 29 May 2014. [Online]. Available: http://www.bytelight.com. 
[12] B. Stolle, "Message To Marketers: Location-Based Marketing At Its Best Is A Two-Way Street," 9 September 2014. [Online]. Available: 

http://www.forbes.com/sites/bryanstolle/2014/09/09/271/. 

[13] M. Kjaergaard and A. University, "Location-based services on mobile phones: minimizing power consumption," in IEEE Pervasive Computing, 2012.  
[14] W.-y. Yan, "Mobile map service with scalable vector graphics," in Geoscience and Remote Sensing Symposium, IGARSS, Anchorage, 2004.  

[15] F. H. A. T. Sebastian Meier, "A comparison of location search UI patterns on mobile devices," in proceedings of the 16th international conference on 

Human-computer interaction with mobile devices & services, New York, 2014.  

[16] M. S. Z. K. T. S. T. A. S. R. Chen-Wei Tan, "A Glimpse into the Research Space of Location Based Services," JOURNAL OF ADVANCES IN 

INFORMATION TECHNOLOGY, pp. 91-106, 2012. 

AUTHORS 

First Author – Ahmad Jaradat, Information System Department, International Islamic University Malaysia, 

ahmadjaradat2014@gmail.com 

Second Author – Noor Azian Mohamad, Information System Department, International Islamic University Malaysia, 

noorazian@iium.edu.my 

Third Author – Ahmad Asadullah, Information System Department, International Islamic University Malaysia, 

vip.kl.iium@gmail.com 

Fourth Author - Seyed Ebrahim, Information System Department, International Islamic University Malaysia, 

hosseini.qalati@gmail.com 

 

Correspondence Author – Ahmad Jaradat, Information System Department, International Islamic University Malaysia, 

ahmadjaradat2014@gmail.com 

  

 

 



International Journal of Scientific and Research Publications, Volume 5, Issue 1, January 2015      431 

ISSN 2250-3153  

www.ijsrp.org 

Legal Age Discrimination: Above the law 

Tatny G. Castanet, B.A., Toni DiDona, PhD 

  

 
Abstract- The recent surge of lawsuits against companies for the 

discrimination of employees under 40, as well as the lack of 

literature regarding the subject of legal age discrimination 

warranted this study regarding the effects of ageism on affective 

commitment. The study explores the concept of the similar-to-

my-children effect in regards to workplace commitment and age 

discrimination. A 25 item questionnaire was distributed to a 

convenient sample of workers. Evidence of self reported legal 

age discrimination experiences were found among workers 

whose age category fell outside the protected age group marked 

by the ADEA. No relationship was found between experiences of 

reverse age discrimination and affective commitment. The 

respondents who reported that they had been told by their 

supervisors or co-workers that they reminded the supervisor or 

coworker of their children or younger siblings reported 

substantially more reverse age discrimination than their peers 

who had not experienced the comparison.  

 

Index Terms- age discrimination, legal age discrimination, 

affective commitment 

 

I. INTRODUCTION 

here largely exists a gap within the literature regarding the 

existence of non-illegal age discrimination. Illegal age 

discrimination is defined by the U.S. Equal Employment 

Opportunity Commission as "treating an applicant or employee 

less advantageously or fairly because of his or her age". The Age 

Discrimination in Employment Act (ADEA) denotes illegal 

discrimination as occurring only to workers over 40. The study 

will assume the terms legal and illegal age discrimination 

accordingly. This study will explore the existence of reverse age 

discrimination (age discrimination toward persons under 40). It 

will also seek to examine the relationship between the experience 

of age discrimination and workers affective commitment to their 

organization. A novel concept, the similar-to-my-children effect 

will be tested, to determine whether reminding a coworker or 

supervisor of a child or younger sibling leads to increased age 

discrimination by said coworker or supervisor. 

 

II. AGE DISCRIMINATION 

        The 21
st
 century has seen an increase in the amount of 

individuals that pursue college degrees, and therefore an increase 

in the amount of qualified professionals (Bureau of Labor 

Statistics, 2013). The recent surge in unemployment has affected 

mostly these young graduates who may be more qualified for a 

job than their older more experienced counterparts, but have the 

disadvantage of not being an incumbent. The Bureau of Labor 

Statistics (2013) demonstrates that of America’s total 

unemployment rate, the largest percentage of unemployed is 

young people between the ages of 20 and 24 (Bureau of Labor 

Statistics, 2013).  

        The ADEA, in its wording, legally allows for reverse 

discrimination to take place (Lacy, 2005; Age Discrimination in 

Employment Act, 1967). Illegal age discrimination has been a 

hot topic for both literature and the media in recent years, and 

many items of legislation have been enacted to protect workers 

over 40 from workplace discrimination on the basis of age. Legal 

age discrimination has been present in the courts and is a topic 

within the American Bar system (Westman, 1991; Webb, 2003).  

Reverse age discrimination, or legal age discrimination, is 

defined as a younger worker’s right to workplace litigation 

because the employer gave more advantageous treatment to 

someone older solely due to age, and is the general preferred 

term (Hartzler, 2003).  

        Snape and Redman’s study on age discrimination in the 

workplace is one of the few articles that even mention age 

discrimination to workers under 40. The study observes 

perceptions of employees feeling discrimination for reasons of 

being considered “too old” as well as “too young”. The results of 

this particular study were used in the creation of the hypotheses, 

as age discrimination was found to be widespread and it was 

related to lower feelings of affective commitment (Snape and 

Redman, 2003). However, the study uses only generalized 

perceptions of the idea of being discriminated against, and their 

questionnaire doesn’t pose the questions in an experience-based 

way.  

        Aside from being a problem faced by workers who fall into 

the age category not protected by the ADEA, being at least forty 

years old does not grant you legal immunity from age 

discrimination. According to the U.S. Equal Employment 

Opportunity Commission, even if the worker being discriminated 

against is over 40 years of age and falls within the protected age 

group, they will not be protected by the law if the discrimination 

took place in order to promote an older coworker (U.S. Equal 

Employment Opportunity Commission, 2014). 

        The term “younger workers” can include workers within the 

ADEA’s protected group. A 50 year old worker can feel 

disadvantage in the face of an older worker, and therefore this 

study does not draw an arbitrary line for what it means to be “too 

young”. “Too young” for a job will be simply defined here in an 

operational sense; if the participant scores on the questionnaire 

are significant, then that participant has experienced reverse 

ageism whether the participant is 16 or 60. If an employer 

chooses a 60 year old employee over a 41 year old employee 

based on age, the 41 year old employee is not protected from 

reverse age discrimination due to the fact that the competing 

employee is older (Lacy, 2005; Webb, 2003; Hartzler 2003; U.S. 

Equal Opportunity in Employment Commission, 2014).  In fact, 

instances already exist where workers over 40 are pursuing legal 

action against employers for disadvantageous actions taken 

against them in favor of older coworkers (Webb, 2003). This is 
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blurring the line in what it means to be discriminated against, and 

it is clear that the ADEA’s distinctions are not sufficient in the 

workplace arena of this century.  

 

Affective Commitment 

        Of Meyer and Allen’s three components of organizational 

commitment, this study will focus solely on affective 

commitment. Affective commitment is associated with positive 

experiences in the workplace, and negative experiences regarding 

work in general lead to low affective commitment (Meyer and 

Allen, 1993). Positive intergroup and specifically 

intergenerational contact has been shown to lead to less 

stereotyping behavior, and associated with higher levels of 

commitment (Iweins et al., 2013). This contact also led to less 

negative perceptions of older workers specifically, but it can be 

assumed that it led to more positive perceptions of everyone in 

the group, including the younger members.  

        Having these negative opinions of coworkers creates 

negative experiences in the workplace, which lead to lowered 

affective commitment (Meyer and Allen, 1991, 1993; Iweins et 

al., 2013). Affective commitment is also associated with feelings 

of loyalty toward a company or organization, and turnover is 

related directly to low rates of affective commitment (Meyer and 

Allen, 1991). In general, having workers with high affective 

commitment is imperative in decreasing turnover and in 

promoting a workplace that others want to work in, and age 

discrimination (a negative work experience) staunches this 

(Rhoades et al., 2001).  

        Because the experience of ageism creates a negative 

workplace experience, it can be determined that intentional 

experiences of ageism can be similar to having experienced 

bullying. Bullying is defined as any behavior in the workplace 

that is violent in a physical and non-physical way, including 

offending or ostracizing the victim (Hoel et al., 1991). Bullying 

in the workplace also correlates with lower affective 

commitment, as well as being related to satisfaction with 

supervisors as well as with coworkers (McCormak et al., 2006) 

For this reason, it is hypothesized that affective commitment will 

decrease, as the perception of ageism increases. 

 

Similar-to-my-children effect 

        Rand’s similar-to-me effect(1975) has appeared in a 

multitude of studies since its original appearance. This effect/bias 

generalizes that the more similar to the rater a person is 

perceived, the higher they will be rated (Rand and Wexley, 

1975). This is important in hiring situations where managers may 

inadvertently encourage groupthink by only hiring employees 

that are similar in race or ethnic background to themselves.  

        Each rater constructs a self-concept of themselves that may 

or may not be accurate, and pins this self-concept against others. 

Bias and disadvantage occurs when the rater creates a self-

concept about the ratee, and judges the ratee in a manner that is 

considered disadvantageous to the ratee or to others (Sears and 

Rowe, 2003). Similarly, the ratee is posited against an ideal 

image that the rater may have of the person he/she expects would 

perform best in the job, and this can be disadvantageous if that 

person is considered too young or doesn’t match that arbitrary 

ideal.  

        The creation of a self-concept for a person other than 

oneself can lead to judgments about that person’s worth in the 

workplace context. Young people in the media exert a negative 

bias on young people in the workplace, and we have termed this 

bias, in accordance with Rand’s similar-to-me effect, the similar 

to my children bias. Drawing from Rand (1975) and popular 

media sources on the internet as well as a plethora of anecdotal 

evidence, we propose that a bias exists between young people 

and their older supervisors that prevent them from advancing as 

quickly as older workers on the job. If the supervisor in charge of 

including other workers in a project or determining a promotion 

from a pool of workers believes an individual to be similar to 

their own children/siblings or even a young media personality 

that they entertain a schema about, it can be disadvantageous for 

the particular young person. If the worker reminds those in 

charge of promoting him/her of one of these disadvantageous 

categories, they might not match the ideal schema sought for in 

many business ventures, thus preventing them from being 

administered further responsibility on the job and damaging their 

upward climb in the workforce. 

 

Hypotheses 

        The existence of reverse age discrimination will be 

important in determining its prevalence within the workplace.  

        Hypothesis 1: Reverse age discrimination will be present, as 

recorded by scores on the self-administered questionnaire 

distributed. 

        If perceived reverse age discrimination is encountered at a 

significant rate, the author proposes: 

        Hypothesis 2: The higher the score of perceived reverse age 

discrimination, the lower the score of affective commitment to the 

organization. 

        Concurrent with Rand’s Similar-to-me effect, the author 

proposes: 

        Hypothesis 3: Workers who perceive the similar-to-my-

children effect will perceive more reverse age discrimination and 

less affective commitment to the organization. 

 

III. METHODS 

Participants 

        A survey type questionnaire consisting of approximately 25 

items will be administered via e-mail to a convenient sample of 

contacts of Air Parts Support Inc. The recipients of this email are 

not employed by the company that will be sending the emails, 

therefore no potential for coercion will exist.  The email 

recipients are contacts not only within the aviation industry and 

are not dependent upon the sender of the email for any source of 

income, revenue or referrals. The mailing list will be provided by 

Air Parts Supply, and forwarded through their e-mail system 

from a general email source, one in which the sender is not 

specifically identified, but rather the company name only is 

identified as the sender of the email. 

IV. MATERIALS AND PROCEDURES 

        The researcher will construct an e-mail including 

instructions and the link from which to partake in the survey. 

Recipients may decide to click on the link to the survey in order 
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to participate. Information will be collected anonymously 

through Qualtrics, and no personally identifiable data will be 

asked for. Values and scores resulting from each survey will be 

kept in aggregate form in a password protected database on the 

principal investigator's computer. 

        The researcher developed questionnaire  was adapted from 

various sources in the literature (e.g. Morrisey, B. 2012; Meyer 

J.P., Allen N.J.1993; Meyer J.P., Allen N.J.1991) and includes, 

24 five-point Likert-type scale items as well as one nominal item 

designed to measure the similar-to-my children effect. Questions 

about ageism from About Equal Opportunities’ “Have you 

experienced ageism?” web-based questionnaire (Morrisey, B. 

2012) were used to inform the item development as well as the 

literature on ageism in the workplace (e.g. HartzlerK. J., 2003; 

Hoel, H., et. al., 1999; Iweins, C., et. al., 2013) significantly 

altered to fit the Likert style statements required. Some of the 

adaptations made for this instrument include a focus on ageism 

towards younger employees as opposed to older employees (see 

appendix A for instrument) .  

        In order to reduce experimenter bias, a number of questions 

were included randomly in the questionnaire that inquire about 

racial and gender discrimination in the workplace. These 

questions were added to reduce response bias in the survey and 

are limited to no more than four questions in the ageism 

experiences category.   

        Questions to assess affective commitment were  adapted 

loosely from various scales (Meyer J.P., Allen N.J.1993; Meyer 

J.P., Allen N.J.1991) that assess the three types of workplace 

commitment, focusing on affective commitment as well as the 

literature on workplace commitment (Rhoades, L. et al., 2001; 

McCormack, D., 2006; Meyer J.P., Allen N.J., 1993; Meyer J.P., 

Allen N.J.,1991). These items were also developed to fit within a  

five-point Likert-type scale, the scores of which will also be 

summed in order to determine a total score for affective 

commitment in the workplace. Because the survey items were 

constructed by the researcher the validity and reliability of the 

instrument is not known.  The instrument, however, does possess 

a degree of face validity.   

 

V. RESULTS 

        The survey generated 100 respondents. It is of note to 

mention that the original number of respondents was 143, 

however 43 of the surveys had to be removed from statistical 

consideration due to the massive amount of missing data. The 

discussion section will provide a possible explanation for this 

occurrence. Of the 100 respondents, 67 were female, and 33 were 

male. Due to the breakup of age categories, the amount of 

respondents that don't fall within the ADEA's protected category 

of 40 years of age or older ranges from a low of 42% to a high of 

61%. Of these respondents, 46%-61% are females not protected 

by the ADEA, and 33%-57% are males not protected by the law. 

College attendance within the respondents was much higher than 

the national average. 89% of respondents had gone to or were in 

college at the time of the survey, and 72% had at least a 4-year 

college degree. 41% of the respondents had a master's degree or 

higher, well above the national average of 7% (National Center 

for Education Statistics, 2012). Female respondents had at least a 

college degree at a rate of 17% more than male respondents. 

Similarly, 92.5% of female respondents had at least gone to or 

were currently attending college as opposed to 81.8% of male 

respondents. Of respondents who were married, only 14% had no 

children. The respondents who were unmarried totaled 52% of 

the total respondents, with males being more likely to be married 

than females by 3.9%. 

        The Likert Type questions included a range of choices that 

was categorized as positive or negative to the experience of 

ageism. Survey takers who had responded "Never" to a question 

of whether they had ever experienced a particular type of ageism 

were put into the category "No". Survey taker's who had 

responded with "Rarely", "Sometimes", "Often", or "All of the 

Time" indicated that they had experienced the age discrimination 

at least once. Questions concerning ageism were limited to nine 

questions, after having eliminated four questions that were 

included solely to mediate for response bias (questions included 

experiences of racism and sexism).  

        The hypothesis that reverse age discrimination will be 

present was supported throughout the study, given the specific 

nature of the questions and the percentage of experiences 

reported by the respondents. Of the respondents, 78% felt that at 

some point, others have referred to them as part of an age group 

instead of an individual. This was experience slightly more by 

male respondents, whose total responses totaled 78.7% as 

opposed to female experiences totaling 77.6%. Although only 

56.5% of respondents felt that at some point, they have been 

passed over for an opportunity, there was a significant 

relationship at .001 significance level between age and having 

felt at some point that they have been passed over for an 

opportunity for being considered too young. This is congruent 

with percentages denoting that 91.6% of respondents in the 16-24 

age category felt that they had been passed over for an 

opportunity because they were considered too young. This is also 

the age category that falls into the category of highest 

unemployment according to the Bureau of Labor Statistics, 

which continues to be highest when adjusted for 20-24 years of 

age (2013). 72% of respondents felt that at some point, other 

have assumed things about them due to their age. 74% of female 

respondents responded positively to this experience as opposed 

to 71.8% of male respondents. This is further supported by 

66.6% of male respondents feeling that at some point, they had 

been affected because advertisements depict young people as 

irrational and unable to assume responsibility. 
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        In accordance with percentages and statistical significance, 

Hypothesis 3 was partially supported. Hypothesis 3 states that 

workers who perceive the similar-to-my-children effect will 

perceive more reverse age discrimination and less affective 

commitment to the organization. While there was no relationship 

between perceiving the similar-to-my-children effect and 

reporting less affective commitment, there was significance 

between reporting the similar-to-my-children effect and reporting 

age discrimination. Of survey takers that responded positively to 

having experienced the similar-to-my-children effect, 72.2% felt 

that this caused their supervisor to give them less responsibility. 

68.5% of these respondents felt that reminding their coworkers or 

supervisors of a child or younger sibling cause the supervisor to 

treat them unfairly (e.g. make jokes on their behalf). 

Furthermore, 72.2% of respondents felt that this caused the 

coworker or supervisor to overstep his/her professional 

boundaries. There was a significant relationship at .05 between 

gender and having felt that at some point, reminding your 

coworkers or supervisors of younger siblings or children led that 

coworker or supervisor to overstep his/her professional 

boundaries. 91.6% of male respondents responded positively to 

this, as opposed to 62.5% of female respondents. Furthermore, 

there is a significant relationship at .05 between marital status 

and having felt that at some point, reminding your coworkers or 

supervisors of younger siblings or children led that coworker or 

supervisor to overstep his/her professional boundaries. 100% of 

respondents who were divorced/separated/widowed felt that at 

some point, reminding your coworkers or supervisors of younger 

siblings or children led that coworker or supervisor to overstep 

his/her professional boundaries. Similarly, 100% of respondents 

who were married without children felt that at some point, 

reminding your coworkers or supervisors of younger siblings or 

children led that coworker or supervisor to overstep his/her 

professional boundaries. 

        It is worthy of noting that in many of the categories 

pertaining to negative ageist behaviors in the similar-to-my-

children category, male respondents scored higher than female 

respondents in having experienced these behaviors. 66.6% of 

Female respondents felt that at one point, reminding their 

coworkers or supervisors of a child or younger sibling led the 

supervisor or coworker to give them less responsibility as 

opposed 83.3% of male respondents. 87.5% of female 

respondents felt that at one point, reminding their coworkers or 

supervisors of a child or younger sibling led the supervisor or 

coworker to trust them more while 100% of male respondents 
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assented. Markedly, only 56.5% female respondents felt that at 

one point, reminding their coworkers or supervisors of a child or 

younger sibling led the supervisor or coworker to treat them 

unfairly (make jokes on their behalf) while 91.6% of male 

respondents reported this. Similarly, 62.5% female respondents 

felt that at one point, reminding their coworkers or supervisors of 

a child or younger sibling led the supervisor or coworker to 

overstep his/her professional boundaries as opposed to 91.6% of 

male respondents. 

        Age played an important role in determining reporting 

ageist behaviors as related to the similar-to-my-children effect. 

72% of respondents ages 16-42 felt that at one point, reminding 

their coworkers or supervisors of a child or younger sibling led 

the supervisor or coworker to give them less responsibility. 

Furthermore, 100% of respondents ages 16-24 felt that at one 

point, reminding their coworkers or supervisors of a child or 

younger sibling led the supervisor or coworker to give them less 

responsibility. 76% of respondents ages 16-42 felt that at one 

point, reminding their coworkers or supervisors of a child or 

younger sibling led the supervisor or coworker to treat them 

unfairly (make jokes on their behalf). 72% of respondents ages 

16-42 felt that at one point, reminding their coworkers or 

supervisors of a child or younger sibling led the supervisor or 

coworker to overstep their professional boundaries. 80% of 

respondents ages 16-42 felt that at one point, reminding their 

coworkers or supervisors of a child or younger sibling led the 

supervisor or coworker to go easier on them 88% of respondents 

ages 16-42 felt that at one point, reminding their coworkers or 

supervisors of a child or younger sibling led the supervisor or 

coworker to give them less responsibility. Emphasis was given to 

the category of 16-42, due to most if not all of the respondents 

falling outside of the protected ADEA category.  

        There was a significant relationship at .05 significance level 

between gender and feeling that others feel entitled to express 

criticism over their decisions because of their age. This is in 

concordance with the results that 53% of female respondents felt 

that at some point, others have felt entitled to express criticism 

over their decisions because of their age compared to 78.7% of 

male respondents. There was also a significant relationship at .05 

significance level between gender and feeling like you belong at 

an organization (90.7%  of women feel that at some point, they 

have felt like they belong at their organization and 84.8% of male 

respondents). Most importantly to this study, there was a 

significant relationship at .01 between age and feeling that others 

refer to them as part of an age group instead of an individual. 

This can be broken down by reporting that 90.4% of respondents 

in the 16-33 age category felt that at some point other have 

referred to them as part of an age group instead of an individual. 

The only other category that was remotely close to this amount 

was the over 60 category, with a percentage of 83.3%. These 

findings are similar in that the 16-24 age category (91.6%) and 

the age category (86.6%) had the highest scores. There was also 

a predictable significant relationship at .05 between age and 

having felt that at some point, they have felt affected by the fact 

that young people are rarely depicted in positions of power in the 

media. The age category of 16-24 was by far the highest scoring 

category, with a percentage of 91.6%. 

 

VI. DISCUSSION 

        Contrary to some of the literature, the findings illustrate a 

marked difference in the experience of ageism in favor of 

women. The United States as a country that finds more value in 

workers who are continuously employed leads to a penalty that 

childbearing women pay. For this reason, studies have indicated 

that women of childbearing age -premenopausal and generally 

falling under the unprotected ADEA category- are more subject 

to discrimination on basis of age and marital status (Duncan & 

Loretto, 2004). Furthermore, the viewpoint that women are seen 

as only useful when in the sexualized phase of youth creates a 

clear basis for age discrimination among older women in the 

workplace. This, however was and was not supported in the 

study.  Due to the nature of the study focusing on age 

discrimination based on youth, it was found that in general, men 

rated more experiences of ageism than did women. More men, in 

both the category of experiences of ageism and in the similar-to-

my-children category reported more age discrimination than 

females. Less men feeling as if they belong at an organization 

might be due to them reporting having experienced ageist 

discrimination more often than women. Younger men seemed to 

suffer more age discrimination than the younger female 

respondents. However, the issue of ethnicity may also play into 

this. Due to the survey being a convenient sample, the majority 

of respondents were primarily Spanish speakers living in the 

United States. This might indicate than Spanish speakers in the 

United States (many assumed to be of Hispanic or Spanish 

origin) may have a different mechanic regarding age 

discrimination and what it means to be an adult. Among Spanish 

speaking adults in the United States, the standards for what it 

means to be a man and therefore worthy of being given 

responsibility and promoted may be stricter than the standards of 

what it means to be a woman, leading up to increased age 

discrimination among male Spanish speaking Americans.  

        The high amount of attrition in the study (the amount of 

people who completed the surveys fully was low compared to the 

overall respondents) might be due to the nature of the questions 

being asked. Respondents may feel that responding to questions 

regarding workplace discrimination may pose threat to their jobs 

or workplace commitments, and may have chosen not to answer. 

The majority of the missing data begins when the survey asks the 

respondents to rate whether a discriminatory experience has 

happened to them. Despite measures taken to ensure respondents 

of the anonymity of their responses, there exists a certain 

mistrust of electronic devices due to the identifiable nature of IP 

addresses.  

 

VII. LIMITATIONS 

        The study is limited in its manner of distribution and in 

being a convenient sample. For this reason, it cannot be 

generalized to the public. The sample had a general education 

level well above the national average, which likely stems from 

the personal and professional circle of the author. Due to this, the 

sample is largely Spanish speaking and predominantly female. 

Although the homogeneity of the group is a limitation, it also 

poses a unique data set not common within the literature.  
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        The personal and potentially inflammatory nature of the 

questions in the survey also pose a limitation to the honesty of 

the responses. Respondents may have been discouraged from 

giving honest answers due to fear of retaliation from 

management should they disclose some sort of illegal 

discrimination in their workplaces. Respondents may have feared 

being labeled a whistleblower and therefore their answers may be 

skewed or biased. Similarly, due to being a fully online measure, 

test proctoring was impossible. Lack of a test proctor may make 

lying or biased responses easier to occur. This could potentially 

damage the internal validity of the study. 

        Furthermore, the study was completed in fully non-

parametric and exclusively nominal data gathering. This can 

prove to be a limitation due to the limited information available 

on the ages of the respondents. A nominal age category was 

chosen over direct input of ages due to response bias and 

dishonesty about age. The author hopes that masking true age 

with a category while still fully serving the needs of the study 

would lead to more honest answers. In future studies regarding 

the ADEA, care will be taken in order to ensure that age 

categories are differentiated by the categories under and over 40 

(protected or not protected).   
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Appendix A 

Instrument 1 

Carlos Albizu University Miami Campus      

Study Title: Discrimination in The Aviation Industry   

Principal Investigator: Tatny G. Castanet   

Supervisor: Toni Didona     

 

You are invited to participate in a research study designed to look at perceived differences in the workplace, including discriminatory 

issues with ethnicity, age, and gender. This consent form gives you detailed information about the research study so that you may 
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decide whether or not you wish to be a part of this research study. Once you understand the study, you will be asked if you wish to 

participate.      

 

Procedure   

If you agree to participate in this study, you will be asked to fill out a web-based survey questionnaire consisting of 26 questions, that 

should take about 20 minutes of your time. Questions are designed to determine certain perceptions people have of others within the 

workplace environment.      

 

Risks and Inconveniences   

There are no known risks to participating in this study. You may feel some discomfort in responding to questions of a personal nature. 

If at any time you feel uncomfortable, you should exit the browser window.      

 

Benefits   

Results collected from this study may advance a better understanding of workplace perceptions and discrimination, and may benefit 

the general advancement of scientific knowledge.        

 

Confidentiality   

No personally identifiable information will be collected in connection with this study, and aggregate scores will remain confidential 

and secured in a password protected database on the Principal Investigators computer. When the results of the research are published 

or discussed in conferences, no information will be included that would reveal your identity.     

 

Voluntary Participation and Withdrawal    

You are free to choose not to participate and if you do become a subject you are free to withdraw from this study at any time during its 

course.       

 

Questions   

Please feel free to ask about anything you don't understand and to consider this research and the consent form carefully – as long as 

you feel is necessary – before you make a decision. If you have further questions about this project or if you have a research-related 

problem, you may contact the Principal Investigator Tatny Castanet at tcastanet964@sunmail.albizu.edu or by phone at (786) 343-

3151. If there are questions you do not feel comfortable asking the investigator, you may contact project supervisor Toni DiDona at 

tdidona@albizu.edu.      

 

Q1   I have read, understood, and printed a copy of, the above consent form and desire of my own free will to participate in this study.  

 Yes (1) 

 No (2) 

If No Is Selected, Then Skip To End of Survey 

 

Appendix B 

Demographics 

Q2 What is your gender? 

 Female (1) 

 Male (2) 

 

Q3 What is your current age? (U.S. Census)  

 16 to 24 (1) 

 25 to 33 (2) 

 34 to 42 (3) 

 43 to 51 (4) 

 52 to 60 (5) 

 60 or over (6) 
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Q4 What is the highest level of education you have completed? 

 Less than High School (1) 

 High School / GED (2) 

 Some College (3) 

 4-year College Degree (4) 

 Masters Degree (5) 

 Doctoral or Professional Degree (6) 

 

Q5 What is your combined annual household income? 

 0 - 19,000 (1) 

 20,000 – 39,999 (2) 

 40,000 – 59,999 (3) 

 60,000 – 79,999 (4) 

 80,000 – 99,999 (5) 

 100,000 or more (6)
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Q6  What is your primary language (i.e., the one you speak most of the time)? 

 English (1) 

 Spanish (2) 

 Chinese (3) 

 Arabic (4) 

 German (5) 

 Other (specify) (6) ____________________ 

 

Q7 What country do you reside in for most of the year? 

 United States of America (1) 

 Venezuela (2) 

 United Kingdom (3) 

 Saudi Arabia (4) 

 China (5) 

 Other (6) 

 

Q8 What is your current status? 

 Single, never married (1) 

 Married without children (2) 

 Married with children (3) 

 Divorced/ Separated/ Widowed (4) 

 Living w/ partner (5) 

 

Q9 How many employees work in your establishment? 

 1-4 (1) 

 5-9 (2) 

 10-19 (3) 

 20-49 (4) 

 50-99 (5) 

 150+ (6) 

 

Q10 Which of the following best describes your level of employment? 

 Not employed (1) 

 Student (2) 

 Entry-level (3) 

 Support Staff (4) 

 Middle Management (5) 

 Upper Management (6) 
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Appendix C 

Instrument 

Q11 How often do you feel these statements apply to you: 

 Never (1) Rarely (2) Sometimes (3) Often (4) All of the time 

(5) 

I feel affected 

because 

advertisements 

depict my 

ethnicity/race as 

irrational and 

unable to 

assume 

responsibility. 

(1) 

          

Others refer to 

me as part of 

an age group 

instead of an 

individual. (2) 

          

I have been 

passed over for 

an opportunity 

because I was 

considered “too 

young”. (3) 

          

I have felt the 

need to lie 

about my age to 

be considered 

for an 

opportunity. (4) 

          

Others refer to 

me as part of an 

ethnic group 

instead of an 

individual. (5) 

          

Others assume 

things about 

me due to my 

age. (6) 

          

I feel affected by 

the fact that 

young people 

are rarely 

depicted in 

positions of 

power in the 

media. (7) 

          

Others feel 

entitled to 

express criticism 

over my 

decisions 

because of my 
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age. (8) 

Others assume 

things about me 

because of my 

race/ethnicity. 

(9) 

          

Others have told 

me that if I were 

older, people 

would treat me 

differently. (10) 

          

Others assume 

things about me 

because of my 

gender. (11) 

          

I have felt hurt 

or humiliated 

because of 

comments about 

my age. (12) 

          

I feel affected 

because 

advertisements 

depict young 

people as 

irrational and 

unable to 

assume 

responsibility. 

(13) 
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Q12 How often do you feel these statements apply to you: 

 Never (1) Rarely (2) Sometimes (3) Often (4) All of the Time 

(5) 

I feel emotional 

attachment to 

my job and the 

people I work 

with. (1) 

          

I feel that this 

company 

deserves my 

loyalty and 

commitment. (2) 

          

I feel like part of 

a family in this 

organization. (3) 

          

I want to work 

at this 

organization 

until I retire. (4) 

          

I feel like I 

belong at this 

organization. (5) 

          

This company's 

problems are 

also my own 

problems. (6) 

          

I do not feel 

proud of where I 

work. (7) 
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Q13 Has a coworker or supervisor ever told you that you remind them of their children or younger siblings? 

 Yes (1) 

 No (2) 

If No Is Selected, Then Skip To End of Survey 

 

Q14 As a result of this, do you feel the coworker or supervisor: 

 Never (1) Rarely (2) Sometimes (3) Often (4) All of the Time 

(5) 

Gives you less 

responsibility 

(1) 
          

Trusts you more 

(2) 
          

Treats you 

unfairly (e.g. 

makes jokes on 

your behalf) (3) 

          

Oversteps 

his/her 

professional 

boundaries (4) 

          

Goes "easier" on 

you (5) 
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Abstract- Cells are building blocks of living things. Normal cells 

multiply when body needs them and die when body doesn’t need 

them. Cancer appears to occur when the growth of the cell in the 

body is out of control and cells divide too quickly. In cancer cells 

display uncontrolled multiplication, invasion and metastasis and 

caused by abnormalities in genetic material of transformed cells. 

Samples of microarray experiments performed on homo sapiens 

of normal and cancerous cells were downloaded from GEO 

database and these samples were imported to CLC Main 

Workbench software and expression analysis is performed to 

identify and rank common differentially expressed Genes in 

multiple type of cancer, by using technique called DNA 

Microarray data analysis which is used to find out expression of 

large number of genes simultaneously and it provides invaluable 

information on disease pathology, progression, resistance to 

treatment and therapeutic approaches for cancer. These genes 

found are useful for drug design as they act as biomarkers and 

also can be used in further analysis of fundamental signal 

transduction pathways that lead to carcinomas, since most genes 

causes cancer which are responsible for causing other cancer e.g. 

gene causing breast cancer have chances of casing ovarian cancer 

hence by finding such genes prevention of getting multiple 

cancer can be done.  

 

Index Terms- GEO database, CLC Main Workbench, 

Differentially Expressed Genes, Microarray 

 

I. INTRODUCTION 

ancer is a category of disease in which rapid creation of 

abnormal cells grow beyond their usual boundaries, and 

which can then invade adjoining parts of the body and spread to 

other organ. Cancers are caused by abnormalities in cells which 

may be due to affects of carcinogens, such as tobacco smoke, 

radiation, chemicals, or infectious agents. Other cancer 

promoting genetic abnormalities may randomly occur through 

errors in DNA replication, or inherited. The heritability of 

cancers is usually affected by complex interactions between 

carcinogens and the host’s genome. Since cancers can occur due 

to gene mutation in the cells finding those genes can be helpful. 

There are large no of genes present in the cell so there is one 

popular technique called microarray technology to find out 

expression of large number of genes simultaneously. 

        DNA Microarray is a collection of DNA spots attached on 

solid surface this is known as Affymetrix chip. Each DNA spot 

has specific sequence and is called as probe. Microarray methods 

were initially developed to study differential gene expression 

using complex populations of RNA. Refinement of these 

methods now permits the analysis of copy number imbalances 

and gene amplification of DNA. 

 

 
Figure 1: Microarray technology 

 

        For the research ten type of cancers were selected they are 

Colon, Breast, Ovarian, Lung, Pancreatic, Gastric, Liver, 

Thyroid, Salivary Gland, Pituitary cancer. These various types of 

cancers were selected based on the statistical data obtained from 

authentic sources like GEO and the supplementary information 

of published manuscripts. Since, previously no common up 

regulated genes and down regulated genes were identified for 

multiple types of cancers this research concentrates on 

identifying the common up regulated and down regulated genes 

by performing expression analysis using CLC Main Workbench. 

Performing statistical analysis for large no of genes is very hard 

and causes error but by using CLC Main Workbench software it 

is very easy to perform statistical analysis. 

 

II. MATERIALS AND METHOD 

Some of the databases and tools used are: 

        A. Gene Expression omnibus: it is a public repository that 

archives and distributes Microarray, next generation sequencing, 

and other forms of functional genomic data which is submitted 

by scientific community. It is a microarray database that allows 

users to download experiments and curated gene expression 

profiles provided by NCBI (http://www.ncbi.nlm.nih.gov). The 

datasets for different cancers are downloaded from this database 

C 
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in order to perform expression analysis. The downloaded datasets 

are stored in ZIP/winRAR format the link for GEO database is 

http://www.ncbi.nlm.nih.gov/geo. 

        The data in GEO database is organized into platform, 

samples, series and datasets.  

        Platform is composed of summary description of array and 

sequencer and, for array based platform, a data table defining 

array template. Each platform record is assigned a unique and 

stable accession number (GPLxxx). A platform may reference 

samples submitted by submitters. 

        Sample records describe conditions under which the sample 

was handled, a manipulation is undergone, and abundance 

measurement of each element derived from it. Each sample is 

assigned a unique and stable accession number (GSMxxx) 

sample entity must reference only one platform and may include 

multiple series. 

        Series record links to group of related samples and provides 

focal point and discussion on whole studies. Each series data has 

unique and stable accession number (GSExxx). 

        Dataset is a curate collection of biologically and statistically 

comparable GEO samples and forms the basis of GEO’s suite of 

data display and analysis tool. Samples within the dataset refer to 

same platform i.e. they share a common set of array elements. 

        B.CLC Main Workbench:  It is the graphical user 

interface and the functions of CLC main Workbench are used by 

thousands of researches for DNA, RNA and protein sequence 

analyzing. Such as gene expression analysis, primer design, 

molecular cloning, phylogenetic analyses, and sequence data 

management. It is available on windows, MAC OS X, and Linux  

        CLC Main Workbench has Navigation area, View area, 

Menu Bar, Toolbar, Status Bar and Toolbox. 

        Navigation area is located in the left side of the screen, 

under the toolbar. It is used for organizing and navigating data. 

Its behavior is similar to the way files and folders are usually 

displayed on computer. The data in navigation area is organized 

into number of locations. When it is started for first time, there is 

one location called CLC_Data. Data can be added to navigation 

area in a number of ways. Files can be imported from the file 

system or by dragging it into the navigation area. 

        View area is the right hand part of the screen, displaying 

current work. The View area may consists of one or more views, 

represented by tabs at the top of the view area. 

        Tool box and Status bar: the toolbox is placed in the left 

side of the user interface of CLC Main Workbench below the 

navigation area. The toolbox shows a processes tab and a toolbox 

tab. By clicking the processes tab the toolbox displays the 

previous and running processes. The tools in the toolbox can be 

accessed by double clicking or by dragging elements from the 

navigation area to an item in the toolbox. The status bar is 

located at the bottom of the window. In the left side of the bar is 

an indication of whether the computer is making calculations or 

whether it is idle. The right side of the status bar indicates the 

range of selection of a sequence. 

        Workspace: if we are working on a project and have 

arranged the views for the project, we can save this arrangement 

using workspaces. The workspace remembers the way we have 

arranged the views, and can switch between different 

workspaces. 

        The method begins with retrieving the datasets from the 

GEO database after retrieving of datasets expression analysis is 

carried out using CLC main Workbench.  First, the datasets are 

imported into CLC main Workbench by clicking import in the 

toolbar and file is selected. Samples are stored in navigation area.  

The next step is to tell the CLC Main Workbench how the 

samples are related this is done by setting up an experiment. An 

experiment is the central data type when analyzing expression 

data in the CLC Main Workbench. It includes a set of samples 

and information about how the samples are related. The 

experiment is also used to accumulate calculations like t-tests 

and clustering. 

        After setting up an experiment an experiment table will be 

opened. The table includes the expression values for each sample 

and in addition a few extra values such as the range, interquartile 

range, fold change and difference values.  The experiment is 

saved and can proceed to expression analysis. 

        Next Quality control is performed. First MA plot is created 

since MA plot compares two samples, select two of the arrays 

and create a plot. Next select same two arrays used for the plot, 

choose log 2 transformation and create a MA plot again. This 

will result in a quite different plot. 

        The next step is to transform the expression values within 

the experiment, since this is the data we are going to use in 

further analysis. If the table is opened all the samples have an 

extra column with transformed expression values there is also an 

extra column for group mean and transformed IQR. 

        The next step is to examine and compare the overall 

distribution of the transformed expression values in the sample 

so Box plot is created. The next step in quality control is to check 

whether the overall variability of the samples reflect the grouping 

so principle component analysis is performed. In order to 

complement the principle component analysis hierarchical 

clustering of samples is done to see if the samples cluster in the 

groups we expect. 

        Next step is to identify and investigate the genes that are 

differentially expressed. Some statistical test is carried out that 

will be used to identify the genes that are differentially expressed 

between the two groups. The transformed values of FDR p-value 

correction is used to refine the genes that only have value below 

0.0005.next one last criterion is added to the filter that is 

difference should have absolute value higher than 2. 

         Next step is to perform annotation test in which the gene 

list is annotated and use the annotation to see if there is a pattern 

in the biological annotations of genes in the list of candidate 

differentially expressed genes. Two types of annotation methods 

are used: Hyper geometric Tests on annotations and Gene Set 

Enrichment Analysis (GSEA). 

        First step is to import an annotation file used to annotate the 

arrays. The annotation file can be downloaded from the website    

http://www.affymetrix.com/support/technical/annotationfilesmai

n.affx.signing 

        The annotation file is imported to CLC Main Workbench.  

The add annotation is selected in annotation test present in 

expression analysis of toolbox the experiment and the annotation 

file is selected and next and finish is clicked. Next in toolbox 

hyper geometric test on annotation is selected present in 

annotation test within expression analysis. The two experiments 

are selected and next is clicked. Go biological process and 
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transformed expression values are selected and next, finish is 

clicked. And the test is performed. 

        Next select Gene Set Enrichment analysis present in 

annotation test within expression analysis of toolbox. The 

original full experiment is selected and next is clicked. 

Transformed expression value is selected and finish is clicked. 

 

III. RESULTS  

A.Differentially Expressed Genes. 

        Statistical analysis will be done to identify genes that are 

differentially expressed between the two groups. The two 

corrected p-values, bonferroni corrected and FDR corrected 

parameters are selected. For the analysis FDR p-value is used 

which is a measure that allows us to control how big a proportion 

of false positives (genes that we think are differentially expressed 

but really are not) we are willing to accept. 

        To do more refined selection of the genes that we believe to 

be differentially expressed, advanced filtering is used which is 

located at the top of the experiment table. Transformed-FDR p-

value correction is selected in the first drop-down box, select < in 

the next and enter 0.0005(or 0.005 depending on locale settings). 

Declaring 0.0005 means we are setting specificity to be 95. In 

diagonistic testing when the disease prevalence is small, we need 

a test with very high specificity, as otherwise there are too many 

false positive results. 

 

B.Annotation  test.  

        The gene list will be annotated and used to see if there is a 

pattern in the biological annotations of the genes in the list of 

candidate differentially expressed genes. 

 

Table 1: The number of up regulated and down regulated 

genes obtained for the cancers 

 

Sl. 

no 

Type of 

cancers 

up 

regulated 

down 

regulated 

1 Colon cancer 5 0 

2 Breast cancer 204 24 

3 Gastric cancer 560 148 

4 Liver cancer 174 13 

5 Lung cancer 120 22 

6 Ovarian cancer 949 405 

7 
Pancreatic 

cancer 
116 13 

8 
Pituitary 

cancer 
137 42 

9 
Salivary gland 

cancer 
739 313 

10 Thyroid cancer 900 407 

 

Table 2: Shows up regulated common genes. 

 

Sl. 

no 

GO 

id 

       Types 

of Cancers 
Description 

Gene 

name 

1 19915 

Colon, 

breast, 

salivary. 

Lipid 

storage. 

PLIN2 

perilipi

n 2 

 

PLIN2 

perilipi

n 2 

 

PLIN2 

perilipi

n 2 

2 14070 

Colon, 

gastric, 

liver, 

pancreatic 

response to 

organic 

cyclic 

substance 

3 42493 

Colon, 

gastric, 

liver, 

ovarian, 

pancreatic, 

salivary, 

thyroid 

response to 

drug 

4 6955 

Colon, 

gastric, 

salivary 

immune 

response 

TRBC

1 T cell 

recepto

r beta 

constan

t 1 

5 60748 

Breast, 

ovarian, 

salivary, 

thyroid. 

tertiary 

branching 

involved in 

mammary 

gland duct 

morphogene

sis 

PGR 

progest

erone 

recepto

r 

6 

 
8064 Breast, liver. 

regulation of 

actin 

polymerizati

on or 

depolymeriz

ation 

CXCL

12 

chemo

kine 

(C-X-C 

motif) 

ligand 

12 

7 2070 

Breast, 

ovarian, 

salivary, 

thyroid. 

epithelial 

cell 

maturation 

PGR 

progest

erone 

recepto
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8 50847 

Breast, 

ovarian, 

salivary. 

progesterone 

receptor 

signaling 

pathway 

r 

PGR 

progest

erone 

recepto

r 

9 33603 

Breast, 

ovarian, 

thyroid. 

positive 

regulation of 

dopamine 

secretion 

CXCL

12 

chemo

kine 

(C-X-C 

motif) 

ligand 

12 

CXCL

12 

chemo

kine 

(C-X-C 

motif) 

ligand 

12 

 

10 

 

1667 

Breast, 

gastric, 

pancreatic, 

 

ameboidal 

cell 

migration 

 

 

Table 3: Shows down regulated common genes. 

 

Sl.

no 

GO 

id 

Types of 

cancers 

Description Gene 

name 

 

1 

691

5 

Breast, 

liver, 

ovarian, 

thyroid. 

apoptosis IL19 

interleuki

n 19 

 

 

2 

681

0 

Breast, 

gastric, 

ovarian, 

pancreatic, 

pituitary, 

salivary, 

thyroid. 

transport PDZK1 

PDZ 

domain 

containin

g 1 

 

3 

301

54 

Breast, 

lung, 

pancreatic. 

cell 

differentiati

on 

Ifrd1 

interferon

-related 

developm

ental 

regulator 

1 

 

 

4 

150

31 

Breast, 

gastric, 

liver, 

ovarian, 

pancreatic, 

pituitary, 

salivary, 

thyroid. 

protein 

transport 

Napb N-

ethylmale

imide 

sensitive 

fusion 

protein 

attachme

nt protein 

beta 

 

 

5 122 

Breast, 

gastric, 

pituitary, 

negative 

regulation 

of 

Ctnnbip1 

catenin 

beta 

salivary. transcription 

from RNA 

polymerase 

II. 

interactin

g protein 

1 

 

6 

628

1 

Breast, 

gastric, 

salivary. 

DNA repair 

 

TOP2A 

topoisom

erase 

(DNA) II 

alpha 

170kDa 

 

 

7 

641

2 

Breast, 

gastric, 

liver, lung, 

ovarian, 

pituitary, 

salivary, 

thyroid. 

translation Akt1 

thymoma 

viral 

proto-

oncogene 

1 

 

 

8 

161

92 

Breast, 

lung, 

ovarian, 

pituitary, 

salivary, 

thyroid. 

vesicle-

mediated 

transport 

Gsn 

gelsolin 

 

9 

639

7 

Breast, 

gastric, 

liver, 

ovarian, 

pituitary,sal

ivary, 

thyroid. 

 

mRNA 

processing 

Srsf2 

serine/arg

inine-rich 

splicing 

factor2 

 

10 

646

8 

Breast, 

gastric, 

lung, 

ovarian, 

pituitary, 

thyroid. 

 

protein 

phosphoryla

tion 

 

Akt1 

thymoma 

viral 

proto-

oncogene 

1 

 

IV. CONCLUSION 

        The work comprises of investigating the common genes 

responsible to cause a staggering variety of cancer through their 

differential expression patterns using a technique called DNA 

Microarray. As an overview of entire process, relevant data from 

GEO is obtained, tabulated them and subjected them to analysis 

and found common differentially expressed genes. 

        Future scope is that the identified set of genes which are 

common and differentially expressed in multiple cancers might 

be useful in the further analysis of fundamental signal 

transduction pathways that lead to carcinomas, so that these 

genes can act as biomarkers for drug design. Since most of the 

cancers are caused by genes which  are already responsible to 

cause other cancer e.g. women having breast cancer have 

chances of getting ovarian cancer, so it can be prevented by 

doing gene therapy on common genes responsible to cause 

cancer. 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 12, December 2014     448 

ISSN 2250-3153  

www.ijsrp.org 

 

REFERENCES 

[1] http://www.ncbi.nlm.nih.gov/pubmedhealth. 

[2] Jain N, Thatte J, Braciale T, Ley K, O’Connell M and Lee JK. Local-
Pooled-error test for Identifying Differentially Expressed genes with a small 
number of replicated microarrays. Oxford Journals Bioinformatics 2003; 
19: 1945-1951. 

[3] http://www.ncbi.nlm.nih.gov/geo. 

[4] http://www.clcbio.com/products/clc-main-workbench. 

[5] http://www.clcbio.com. 

[6] Yudi Pawitan and Stefan Michiels. False Discovery rate, sensitivity and 
sample size for microarray studies 2005; 1: 1-2. 

 

AUTHORS 

First Author – Apoorva.D, B.E, M.TECH, DR.TTIT, India, 

apoorva.bhavikatte@gmail.com. 

Second Author – Dr.Gurumurthy.H ,  M.Sc,  PGD 

(Bioinformatics),PhD., MISTE., G M. Institute of Technology, 

India. 

 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 12, December 2014     449 

ISSN 2250-3153  

www.ijsrp.org 

The Moderating role of power distance on the 

relationship between leadership styles and employees job 

performance on public health care sector of Pakistan 

Samar Inderyas
 *
, Kamran Khattak

*
, Atif Ali Raza

*
, Zohaib Hassan

*
, Alyami Nayef Mohammad, Master

**
 

 
* MS Scholars, Mohammad Ali Jinnah University Islamabad 

** University of Western Australia 

 
Abstract- The purpose of the present study is to investigate the 

impact of leadership styles on employee job performance on 

public health care sector of Pakistan. The study examined the 

effect of transactional, transformational, charismatic, autocratic, 

democratic, laissez faire leadership styles on employee job 

performance where power distance played a moderating role in 

the relationship. Data was collected from 315 nurses of public 

sector hospitals located in twin cities of Rawalpindi and 

Islamabad in a non-contrived environment. Findings revealed 

that power distance moderates the relationship among 

transactional leadership and employee job performance. The 

significant link among transformational leadership and employee 

job performance is also found in the study. Whereas power 

distance does not moderates the relationship among charismatic, 

autocratic, democratic, laissez faire leadership styles and 

employee job performance conversely to previous cross cultural 

research on leadership. Future research directions are also 

discussed in the study. 

 

Index Terms- Transactional Leadership, Transformational 

Leadership, Charismatic Leadership, Autocratic Leadership, 

Democratic Leadership, Laissez faire Leadership, Employee Job 

Performance, Power Distance. 

 

I. INTRODUCTION 

he concept of leadership is not new (Thrash, 2012). A person 

who influences his subordinates without possessing an 

official post in an organization is a true leader. Leader and 

manager are separate entities (Peterson & Peterson, 2012). 

Hersey and Blanchard developed a theory named situational 

leadership theory regarding leadership styles were noteworthy 

(Graeff, 1997). 

        Previous literature on leadership revealed that no one style 

of leadership is similarly successful in all situations (Gebert & 

Steinkamp, 1991). Several researchers have acknowledged 

different leadership styles like autocratic, laissez-faire, 

charismatic, democratic/ participative, situational, transactional, 

and transformational leadership. Several researchers have 

examined impact of leadership on performance as it prospects an 

essential component use to enhance performance of an 

organization (Obiwuru, Okwu, Akpa, & Nwankwere, 2011).  

        Leaders don’t emphasis on one style they are skilled enough 

to switch among different styles. Research on leadership has 

been flourished by several scholars over the past few decades 

(Raja & Palanichamy, 2012). According to Butterfield and 

Powell, 1981 there is a strong link between leadership styles and 

performance. Leadership and culture is one of the burgeoned 

among company and management. Scholars have argued there is 

a strong link between leadership and culture (Majeed, Bhatti, 

Nemati, Rehman, & Rizwan, 2010). Several studies have showed 

that there is a noteworthy relationship between leadership style 

and organizational performance. Leadership styles may be 

positively or negatively linked with organizational performance, 

thus leadership style should be suitably and cautiously adopted to 

lead and encourage the followers (Wang, Chich-Jen & Mei-Ling, 

2010). 

        This study is conducted to examine the influence of 

leadership styles on employee job performance. The problem 

arises to adopt the appropriate leadership style in different 

circumstances. Hofstede declared Pakistan as high power 

distance nation. So, the main reason of conducting is to observe 

1) the impact of leadership styles on employee job performance 

in public sector nurses of Pakistan? 2) Does power distance 

moderates the relationship between leadership styles and 

employee job performance in the public sector nurses of 

Pakistan?  

 

Objectives 

1. To find out the relationship between leadership styles 

(transactional, transformational, charismatic, autocratic, 

democratic and laissez-faire) and employee job 

performance.  

2. To find out the moderating role of power distance in 

between leadership styles (transactional, 

transformational, charismatic, autocratic, democratic 

and laissez-faire) and employee job performance.  

 

II. LITERATURE REVIEW 

Leadership Styles 

        Leaders are not made, they are born. The concept of 

leadership emerges in early 1920’s and 1930’s and this idea was 

introduced by Mayo (Macefield, 2007). In past there was a belief 

that leader is someone who governs over the coworkers. 

Currently organizations have realized that to deal with external 

changes they have to make changes in internal setting. Leaders 

have the ability to cope up with changes and it is leaders’ 

obligation to lead change in the organization (Alkahtani, Abu-

Jarad, Sulaiman & Nikbin, 2011). Brown and Posner (2001) 

T 
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identified four key elements of effective leadership as: 

significance through communication, belief through positioning, 

awareness through vision and organizing through self esteem. 

Researchers have identified different leadership styles like 

autocratic, bureaucratic, laissez-faire, charismatic, democratic, 

participative, situational, transactional, and transformational 

leadership. Scholars argued that by adopting particular style of 

leadership does not result in effectiveness. Leader must adopt 

style according to the situation and he should be able identify the 

accurate style where needed (Rad & Yarmohammadian, 2008).  

According to the researchers, the best leadership style adopted by 

organization is that which influence employees’ potential and 

capability to perform in order to achieve desired objectives of the 

organization (Saad-ur-Rehman, Mansoor & Bilal, 2012). An 

effective leader is capable of setting standards, maintain balance 

of power and provide platform for exchanging ideas which will 

reduce chances to occur internal conflict. It is found in the study 

on nurses that there is an association among leadership behaviors 

and organizational culture (Tsai, 2011). Paul Hersey and Ken 

Blanchard developed a theory named situational theory. In mid 

1970’s life cycle theory of leadership was renamed as situational 

leadership theory (Graeff, 1997). According to situational theory 

leader will select and implement the leadership style according to 

the situation. When implementation of leadership style is 

effective this will result in commitment of individuals which will 

further lead to satisfaction. Several current empirical findings 

have recommended that contextual factors may moderate the 

relationship between leadership, job performance and group 

success (Elenkov, 2002). 

        Transactional leadership is the transaction in which 

organizations give return against their hard work and obedience, 

so employees comply with their leaders when they acquire the 

job. Transactional leadership is a way of supervision relatively a 

true leadership style, because focal point of transactional 

leadership is on short-term tasks (Lai, Luen & Hong, 2011). 

Transactional leadership have four characteristics each. 

Contingent reward is the first characteristics of transactional 

leadership. Management by exception (active) is the second 

characteristic. Management by exception (passive) is the third 

characteristic. Laissez-faire leadership is the ultimate 

characteristic of transactional leadership (Bass, 2009). 

        Transformational leadership is a leadership that redefines 

mission and vision of individuals, a restoration of their 

obligation, and the redesigning the method for goal achievement. 

Transformational leadership is the ability of a person to motivate 

others to achieve organizational goals rather than looking for the 

self interest (Copland, 2003). Raja and Palanichamy (2011) 

proposed that the followers of transformational leaders exhibit 

favorable outcomes and is positively relate to follower’s job 

performance.  

        Concept of charismatic leadership has been defined by 

Weber. Charismatic leader is by virtue heroic, distant from 

ordinary individual who possess extraordinary character and 

persona (Noguera, 1995). Charismatic leaders lean to trust more 

in him rather than in their team. Charismatic leaders have three 

characteristics; they are very confident, dominant personality and 

have passion in his or her thinking. Charismatic leaders lay 

emphasis on changing the necessities, principles and objectives 

of the subordinates (Rani, Pawan, Musa & Tajudin, 2008). 

        Autocratic leader is extremely dictatorial; he has adequate 

authority to enforce his will on subordinates. Autocratic leader 

centralizes authority, decision making power and examine the 

work in detail (Choi, 2007). In high power distance culture 

leaders are more dictatorial and directive and lean to be less 

participative. It is found that power distance moderates the link 

among leader style of delegation and performance of the 

subordinate (Dicksona, Hartogb, & Mitchelsona, 2003). Another 

study shows that autocratic leadership style has a negative 

influence on the performance of an employee which leads to 

organizational performance. The leader apply excessive authority 

on employees, does not permit them to express or share the 

thoughts and don’t allow them to take decisions as a result the 

performance is low (Popa, 2012).  

        Democratic leaders have power to influence; leader does 

not impose his own will on the employees and give autonomy. 

Here employees are involved in decision making and authority is 

decentralized (McGregor, 1960). It is found that democratic or 

participative are good at making decisions. Democratic leaders 

are also people oriented who allow their followers to contribute 

in decision making process (Ghosh & Shejwal, 2006). 

Participative leadership style and employee performance has a 

positive relationship; individuals who adopt the participative 

style are more productive. Participative leadership and 

performance of an employee has a significant relationship 

(Maqsood, Bilal, Nazir & Baig, 2013). 

        Laissez-faire leadership is considered to be the non 

leadership. Laissez-faire leadership is the averting or lack of 

leadership. Laissez-faire leaders are absent when required, 

usually they avoid to make decisions and take actions (Judge & 

Piccolo, 2004). In laissez faire leadership style, leader is least 

concerned about the subordinates and the performance of 

subordinates (Warrick, 1981). Laissez-faire supervision leads to 

confusion and ineffectiveness, generally the outcome of laissez-

faire leadership seems to be negative which leads to low 

performance (Goodnight, 2004).  

 

Employee Job Performance 

        Job performance is the set of activities that are associated 

with the objectives of the organization (Ferris, Lian, Brown, 

Pang, & Keeping, 2010). It has been believed from several 

decades that employees are the resource of an organization. As to 

produce a human body bones, blood, skin and soul is required 

similarly to build up a firm employees are the essential 

component. Firm should select right individual at right place to 

enhance the outcome (Munir, Yusoff, Azam, Khan, & Thukiman, 

2011). Job performance is the degree to which a firm anticipates 

from every employee regarding excellence and quantity. 

Performance is a key measure that it connected with the success 

and outcome of the firm (Yahaya, Yahaya, Bon, Ismail & Ing, 

2011).It is argued that the success and failure of firm depends on 

performance of the employees. Goal setting is an important 

factor that influences the job performance and it is a constructive 

method use to motivate the employees who help them to achieve 

their targets (Saetang, Sulumnad, Thampitak, & Sungkaew, 

2010). Individuals who attain greater level of performance are 

considered to be more appreciated than others, and the 

performance of these individual will be acknowledged and 

compensated. Therefore, workers can make an impact on others, 
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as well as on their instant boss, through accomplishing a superior 

performance than estimated (Yun, Takeuchi, & Liu, 2007). 

        Vroom (1964) revealed that work motivation rely on the 

associations among expectancy, instrumentality and valence. 

Expectancy is the faith of an individual who works hard will 

produce a rewarding level of job performance. Instrumentality is 

the faith that the performance of an employee will be pursued by 

rewards. Valence is the worth of an individual embraces 

regarding the performance (Rizi, Azadi, Farsani, Aroufzad, 

2013). When an employee has a belief that after exerting effort 

they would be able to perform well and their performance will 

lead to rewards in that case employee get motivated and are 

encouraged to work hard for the rewards.  

 

Power Distance 

        Power distance, refers to the inequity of power among 

managers and employees. Organization with high power distance 

has clear managerial hierarchy. There is a line among supervisors 

and employees. As compare to high power distance 

organizations, low power distance organizations tend to have a 

horizontal managerial structure (Wu, 2006). Power distance 

entails the level of a people’s tolerance for societal hierarchy and 

authority structures. Power distance is used to determine the 

fairness or unfairness between people in a society. A high power 

distance culture shows that unfairness of authority and wealth 

has been allowed to prevail within the society. Low power 

distance cultures stress less on the difference among individual’s 

authority and wealth (Liu & Lee, 2012).  

        The foundation of organizational culture is commenced in 

the Hofstede theory who proposed four dimensions of culture 

which demonstrate the culture of a firm. According to the 

hofstede model four dimensions of culture are: individualism-

collectivism, masculinity-femininity, uncertainty avoidance, 

power distance; which influence performance directly or 

indirectly (Umans, 2011). Power distance is the unfair level of 

authority between employees of an organization. In high power 

distance cultures usually the performance is low due to unfair 

distribution of power there is a huge gap among leader and 

subordinates. Especially in Pakistan only directions are given and 

employees are not involved in decision making process. So there 

is a gap among leader and subordinate.  

 

Hypotheses  

        H1:  Leadership styles (transactional, transformational, 

charismatic, autocratic, democratic and laissez-faire) are 

significantly related to employee job performance. 

        H2: Employee job performance is significantly related to 

leadership styles. 

        H3: Power distance moderates the relationship between 

leadership styles and employee job performance. 

 

 

Figure 1: Theoretical Framework 

 

 

  

 

 

 

  

 

 

 

 

  

 

 

 

Methodology  

 

 

 

 

 

 

 

 

 

        This study examined the relationship of leadership styles, 

employee job performance and power distance of public sector 

nurses in Pakistan. The population for the study is public sector 

nurses in twin cities that are Islamabad and Rawalpindi. Public 

sector nurses present in the country take account of public sector 

hospitals which are registered under PNC. The primary data were 

collected with the help of survey through personally administered 

questionnaires from 325 respondents in a non-contrived 

environment during April 2013. Respondents included both male 

and female nurses. The questionnaire circulated out of which 300 

were received from which 279 questionnaires were used for data 

analysis making the response rate 86%. 

Leadership Styles 

Transformational Leadership 

Transactional Leadership 

Charismatic Leadership 

Autocratic Leadership 

Democratic/ Participative 

Leadership 

Laissez-Faire Leadership 

 

 

Employee Job Performance  

Power Distance 
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        The variables which are being taken can be seen in 

theoretical framework. Leadership Styles is the independent 

variable. Employee Job Performance is the dependent variable 

whereas Power Distance is the moderating variable. 

        In order to examine the response rate from all the 

respondents, 5 items of transactional leadership and 10 items of 

transformational leadership were developed by Bass and Avolio, 

1991 but it was simplified by Ismail, Mohamad, Mohamed, 

Rafiuddin and Zhen, 2010. 7 items of charismatic leadership 

were developed by Zhu and Li, 2002 but simplified version was 

adopted from Wang, Chich-Jen and Mei-Ling, 2010. 10 items of 

autocratic leadership style and 10 items of democratic leadership 

style were developed by Donald Clark, 2011 however cut down 

edition was adopted from Pavlovic, Oljaca and Kostovic, 2011. 4 

items of laissez-faire leadership style were developed by Bass, 

1987 and simplified version was adopted from Stumpf, 2003. 

        To measure performance of employees on the job, 4 items 

of employee job performance were taken from Shahzad, Bashir 

and Ramay, 2008 which were developed by Teseema and Soeters 

in 2006. To examine the moderating effect 3 items of 

organizational culture were developed by Hofstede in 1980 and 

modified version was adopted from Pheng and Yuquan, 2002.  

        Questionnaire was based on 5-point scale i.e. 1=strongly 

disagree, 2=disagree, 3=neutral, 4=agree, 5=strongly agree. 

Questionnaire included four sections. First section asked 

questions related to independent variable which was leadership 

styles and behaviors. Second section was about dependent 

variable i.e. employee job performance. Third section was based 

on questions related to power distance which was the moderating 

variable and the last section was about demographics which 

included gender, position, age, and tenure.  

Cronbach's alpha is use to verify the internal consistency or 

standard correlation of data in a research instrument to measure 

reliability. The value of alpha ranges from 0 to 1, as it is the 

relation of two discrepancies. High values of alpha are extremely 

appreciated. This shows the consistency of a scale. The above 

Table 4.1 illustrates the Cronbach alpha of the items used in data 

collection in the investigation. Cronbach alpha of all items were 

reliable and accepted. 

 

III. IDENTIFY, RESEARCH AND COLLECT IDEA 

 

Table 1: Correlation Analysis 

 

Variables EJP TransacL TransforL CL AL DL LL PD 

EJP 1        

TransacL .456** 

 

1 

 

      

TransforL .441** .630** 

 

1 

 

     

CL .010 

 

.029 

 

.189** 1     

AL .140* 

 

.097 

 

.239** .595** 1    

DL .105 

 

.149* 

 

.262** 

 

.568** 

 

.606** 

 

1 

 

  

LL -.161** 

 

-.285** 

 

-.181** 

 

.264** 

 

.485** 

 

.216** 

 

1 

 

 

PD .629** 

 

.468** 

 

.402** 

 

-.023 

 

.229** 

 

.157** 

 

-.083 

 

1 

 

 

** Correlation is significant at the 0.01 level (2-tailed). 

* Correlation is significant at the 0.05 level (2-tailed). 
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Table 2: Reliability Analysis 

 

      

Correlation coefficient shows the strength and direction of the linear relationship among two random variables. 

          Transactional leadership, transformational leadership and autocratic leadership were positively and significantly correlated with 

employee job performance. Charismatic leadership and democratic leadership were insignificantly correlated with employee job 

performance. Laissez faire leadership and employee job performance has a strong negative relationship.  

 

Table 3: Regression Analysis 

 

Variable 

 

Employee Job Performance  

                   Β 

Constant 

 

Gender 

 

Position  

 

Age  

 

Tenure  

 

.805* 

 

.042 

 

.015 

 

.018 

 

.006 

Transactional Leadership 

 

-.027 

Transformational Leadership 

 

.158* 

Charismatic Leadership 

 

.134 

Autocratic Leadership 

 

.050 

Democratic Leadership 

 

.165* 

Laissez faire Leadership 

 

-.019 

R
2 

 
.531 

R
2 
Change .531*** 

Variables Cronbach’s Alpha 

 

No. of Items 

Leadership Styles 

 

  

    Transactional Leadership 

 

.793 5 

    Transformational Leadership 

 

.754 10 

    Charismatic Leadership 

 

.697 7 

    Autocratic Leadership 

 

.789 10 

    Democratic Leadership 

 

.809 10 

    Laissez faire Leadership 

 

.894 4 

Power Distance .817 4 

Employee Job Performance  .856 

 

4 
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Adjusted R
2 

 
.506 

F Statistics 

 

21.346*** 

Power Distance 

 

.349*** 

*p<.05, **p<.01, ***p<.001 

 

        Regression analysis is used to find out the strength of the link among the dependent and independent variables. The effect of 

moderating variable is regarded as an interaction, a variable that influences the strength and direction of the relationship among 

independent and dependent variables. 

 

Table 4: Moderated Regression Analysis 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        Transactional leadership, charismatic leadership laissez faire 

leadership and autocratic leadership styles were insignificantly 

associated with employee job performance. Transformational 

leadership (.158, p<.05) and democratic leadership (.165, p<.05) 

styles were positively associated with employee job performance.  

        Moderation analysis on employee job performance 

demonstrates significant beta coefficient for the interaction term. 

The beta coefficient for interaction term is significant (β= -.171, 

p<.01). Change in R
2 

is .065 in model 1, .373 in model 2 and 

.020 in model 3. Supporting the hypothesis is 4(a). Thus, power 

distance negatively moderates the relationship among 

transactional leadership style and employee job performance.  

Result of moderated regression show that the interaction term 

[Transactional leadership x organizational culture (power 

distance)] has a significant impact on employee job performance. 

Beta coefficient for the interaction term is significant that is (β= 

.137, p<.05). Change in R
2
 for model 1 is .065, for model 2 is 

.378 and for model 3 is .009. Supporting the hypothesis is 4(b). 

Thus, power distance positively moderates the link among 

transformational leadership and employee job performance. 

 

IV. LIMITATIONS 

Following were the limitations for the present study: 

1. Sample size of this present study was small and limited 

to only one sector that is public sector nurses.  

Variable Employee Job Performance 

 Model  1 Model 2 Model 3 

Gender .095 .088 .105 

Position .071 -.091 -.103 

Age  .061 .059 .053 

Tenure .077 -.020 -.020 

 

Constant 

 

3.342*** 

 

1.258*** 

 

3.758*** 

Transactional Leadership  .203*** -.433* 

Organizational Culture  .501*** -.179 

Transactional Leadership × Organizational 

Culture (PD) 

  -.171** 

R
2 .065 .437 .457 

R
2 
 Change .065*** .373*** .020** 

Adjusted R
2
 .051 .425 .443 

F Statistics 4.746*** 35.235*** 32.627*** 

 

Constant 

 

3.342*** 

 

.974*** 

 

2.953*** 

Transformational Leadership  .254*** -.238 

Organizational Culture  .508*** -.041 

Transformational Leadership × Organizational 

Culture (PD) 

  .137* 

R
2
 .065 .443 .451 

R
2 
 Change .065*** .378*** .009* 

Adjusted R
2
 .051 .430 .437 

F Statistics 4.746*** 36.019*** 31.845*** 
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2. Convenient sampling technique was used due to the 

resource constraints which hinder to generalize the 

findings for overall sector. 

3. Because of cross sectional study, data was collected one 

time. However, data should be collected on longitudinal 

time settings to generalize the findings.  

4. As the study measured public sector nurses as a sample, 

so the difference between the public and private sector 

can have an effect to take a broad view of findings.  

5. Only one dimension of culture that is power distance 

has been considered in the present study. Investigating 

other dimensions of culture will reveal different 

findings.  

6. Simply one district of Punjab was measured with the 

small sample size which seems deficient to describe the 

overall significance of the sector.  

7. Main limitation of this study was geographical 

limitation. Data was collected from public sector nurses 

situated in twin cities of Rawalpindi and Islamabad.  

 

V. CONCLUSION 

        The study was conducted to verify the outcome of 

leadership styles on employee job performance among public 

sector nurses of Pakistan. The moderation effect of power 

distance was also observed. It is concluded that effect of 

transformational leadership and democratic leadership on 

employee job performance is significantly positive. The 

moderation effect of power distance among transactional 

leadership style and employee job performance, and 

transformational leadership style and employee job performance 

is positive and significant. 
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Abstract- In the present work ZnO nanoparticles are prepared  by 

sol gel process and doped with 6 % Aluminium . Inherently 

conducting PPY-ZnO (Al doped ) nanocomposites were 

synthesized with varying amount of Al – doped  ZnO via in-situ 

polymerization. These composites were characterized by FT-IR,  

XRD, TGA, and DSC. The FT-IR results show broadening and 

shifts of peaks towards lower wave number in all composite 

samples suggesting better conjugation and some chemical 

interaction between polypyrrole and zinc oxide nanoparticles. 

DSC and TGA data suggest that PPY- ZnO( Al-doped ) nano 

composites have high thermal stability due to better 

conformation and compactness and reduction of grain boundary 

volume with the loading of Al-doped zinc oxide nanoparticles, 

that increase the conductivity of composites.. The  X-RD 

analysis demonstrated the amorphous nature of polypyrrole and 

its composites with Al- doped nanoparticles of ZnO as well no 

indication of crystalline peaks. 

 

Index Terms- PPY, TEA, FTIR, XRD, TGA & DSC 

 

I. INTRODUCTION 

he composites of polymers and inorganic materials were first 

prepared by Blumstein in 1960s by polymerizing methyl 

methacrylate in presence of inorganic material like clay and 

found unusual properties in the composites. His report 

encouraged the research in the field of polymer nanocomposites 

as reported by Zhang et.al [ 1 ] . There are different ways to 

prepare polymer – inorganic nanocomposites including direct 

mixing of two or more components in a common solvent, in-situ 

polymerization of monomer in presence of inorganic 

nanoparticles,  ex-situ mixing of polymer with inorganic 

nanoparticles and melt mixing of polymer with inorganic 

nanoparticles.[ 2, 3 ]..  

        Among the conjugated polymers polypyrrole [PPY] is one 

of the most studies intrinsically conducting polymer. PPy 

obtained high value in scientific community owing to its easy 

preparation, better environmental stability, tunable electrical 

conductivity, easy doping / dedoping behavior. In metal-polymer 

composites, conductivity depends on various factors such as 

oxidant to monomer ratio, particle loading concentration, filler 

morphology, size, compactness and interfacial interactions 

between filler molecule and host matrix  [ 4 ]. SnO2, ZnO, CeO2, 

V2O5, TiO2, fly ash, Fe3O4,  ZrO2 composites [5-8 ] among such 

transition metal oxides ZnO has received considerable interest in 

the fabrication of PPy hybrid materials because of its variety of 

applications in optoelectronic devices. The zinc oxide 

nanoparticles has received great attention because of its unique 

catalytic, electrical, electronic, and optical properties, as well as 

its low cost and extensive applications in diverse areas as 

discussed by Y. He [ 9 ] . By doping Zinc oxide with 6 % Al its 

electrical and optical properties were found improved. Thus in 

this work zinc oxide nanoparticles were prepared by doping 6% 

Al . The incorporation of ZnO nanoparticles doped with Al in 

PPy may result in new material with useful properties. 

        In this work , the effect of dopants on microstructure , 

electrical properties and thermo-mechanical properties of 

composites were investigated by FTIR, XRD, SEM & TGA.  

 

II. EXPERIMENTAL  

        The precursors used in the synthesis of ZnO& Al doped 

ZnO by sol-gel process are Zinc acetate dehydrate having purity 

99% is a starting material and  Aluminium acetate was used as 

adoping material. The surfactant is Triethanolamine (TEA) 

which also possesses 99 % purity. Ethanol and ammonium 

hydroxide takes care for the homogeneity and PH value of the 

solution and helps to make a stichiometric solution to get Zinc 

oxide nanoparticles [10 ]. All the chemicals were supplied 

Merck. Pyrrole monomer and FeCl3.6H2O.functioned as the 

oxidant and dopant were purchased from Aldrich chemicals. 

Ethanol, used in washing process, purchased from Merck. 

 

2.1 Synthesis of  PPy 

        Polymerization of pyrrole monomer was carried out in 

chemical oxidative environment. About 0.2 mole of pyrrole was 

inserted drop wise in 0.6M aqueous solution of ferric chloride 

under constant stirring and nitrogen flow at 8 
0
C . for  1 h. The 

resulting black precipitates were filtered under vacuum and 

washed several times with distilled water followed by ethanol 

until the washing were cleared. PPy so obtained was dried by 

keeping in oven at 60 
0
C. 

 

2.2 Synthesis of Al- doped Zinc oxide nanopartcles  

        Keeping the stoichiometry in mind a 2g.batch of zinc oxide 

is prepared. Firstly, 30 ml of water is mixed with 20 ml of TEA 

with constant stirring and drop wise addition of ethanol. The 

homogeneous solution obtained is kept for 2-3 hrs. 

Simultaneously, as per the molar calculation for 2gm batch of 

zinc oxide 5.39 gm of zinc acetate di-hydrate is mixed with 50 

ml water and 0.5M of solution is prepared which is subjected to 

continuous stirring to get a homogeneous solution. Now the two 

solutions are mixed together in 500 ml beaker and drop wise 

ammonium hydroxide is added with continuous heating and 

stirring for 20 minutes. About 10 ml of distil water is added 

during stirring. Then the solution is left for 30 minutes which 

T 
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results in the formation of white bulky solution. The solution is 

then washed 8-10 times with distil water and filtered. The residue 

obtained is put for drying in oven at a temperature of about 95
o
C 

for 8 hrs. The yellowish white powder obtained is subjected to 

calcinations at nt temperature 700
o
C for 4 hrs. The growth of 

ZnO from zinc acetate dehydrate precursor using sol–gel process 

generally undergoes four stages, such as salvation, hydrolysis, 

polymerization and transformation into ZnO. The nanoparticles 

obtained are doped with 6% Al. for preparation of PPy- ZnO 

nanocomposites by addition of Aluminium acetate with similar 

procedure. 

  

 2.3 Synthesis of PPy- Al doped ZnO nanocomposite  

        The 6% Al- doped ZnO ( 0.05 g ) was dispersed in 0.6 M 

aqueous solution of FeCl3.6H2O in distilled water and left for 30 

minutes. Then 0.2 mole pyrrole solution was added drop wise in 

the above mixture to polymerize the pyrrole monomer and stirred 

for three hours to get the composite. Other samples of PPy 

having various weight percentage of Al- doped ZnO were 

prepared by adding 0.1g, 0.15g and 0/2g of Al-doped ZnO 

nanoparticles. The composites so obtained are dried by keeping 

in oven at 60 
0
C for a day. 

 

III. RESULT AND DISCUSSION   

3.1 FT-IR analysis  

        The fourier transform infrared spectra of pure and Al-doped 

Zinc oxide nanopowder were recorded using KBR pellets in 

wavelength range 4000 to 400 cm
-1

 as shown in fig.1 (a) The 

broad band at 3448, 3428, 3446 cm
-1

 can be assigned to vibration 

mode of chemically bonded hydroxyl groups. The band at 1627 

cm
-1

 attributed to the deformation Vibration of water molecule. 

The absorption band at 2345, 2348, 2337 cm
-1

 is due to the 

stretching vibration of CO2.   Below 700 cm 
-1

, a single strong 

peak around 536 cm
-1

 was observed in fig 2(a). Fig. 2(b) exhibits 

two vibration bands between 500 to 900 cm
−1

.the spinals display 

stretching bands in the 500–900cm
−1

 range, associated with the 

vibrations of metal– oxygen, aluminum–oxygen and metal–

oxygen– aluminum [11-13]. So the doped samples show the two 

peaks around 500 to 900 cm
−1

 for all the nanomaterials that is 

assigned to the formation of metal aluminates [14, 15] 

        The fig. 2 shows the FT-IR spectra of pure PPy, PPy- ZnO 

nanocomposite and PPy Al- doped ZnO nanoparticle composites 

loaded with 6 % content of Al. The spectra of bulk PPy as shown 

in fig.2 (a) confirmed the formation of PPy. The band at 1557 

cm
-1

 and weak band at 1468 cm
-1

 are assigned to stretching 

vibration of C=C and C-C in the pyrrole ring. [16-18]. PPy 

shows characteristic C-N and C-H stretching vibration of pyrrole 

at  1202 cm
-1

 and 1051 cm
-1

 respectively in the IR spectrum [19]. 

The absorption at 1317 cm
-1 

corresponds to C-H in- plane 

deformation modes [20]. The band observed at 920 cm-1 and 677 

cm-1 may be attributed to the out-of-plane ring deformation and 

to the N-H vibration in polymer [20,21]. Fig.2 (b) shows FT-IR 

spectrum of PPy Al-doped ZnO nanoparticles composites with 

strong attenuation of the peak to suggest that each nano particle 

is coated with PPy.[22] The band at 1557 cm
-1

 and 1467cm
-1

 due 

to stretching modes of C=C and C-C has disappeared in the 

pyrrole ring and a broad band appeared at 1522 and 1480 cm
-1

 in  

10%, and 20%  content of ZnO nanoparticles respectively. Due 

to metal oxide bond the peak was observed at higher frequencies 

from 1317 to 1296, 1202 to 1180 and 1051 to 1043 cm
-1

 with a 

broad peak at 896 cm
-1

. These significant changes are 

corresponding to some chemical interaction between Al-doped 

ZnO nanoparticles and PPy. This results into better conjugation 

or chain length. 

 
Fig.1.( a ) FT-IR spectra of pure ZnO & ( b ) Al –doped ZnO 

 

 
 

Fig.2. (a ) FT-IR spectra of PPy ( b ) PPy-ZnO 

nanocomposite and ( c ) Al-doped PPy- ZnO nanocomposite 
 

 

3.2 XRD analysis  

        Fig. 3(a-b) shows the typical X-ray diffraction patterns for 

the ZnO and Al doped ZnO powder samples annealed at 900 
0
c 

temperature. The observed diffraction peaks in the recorded 

XRD patterns correspond to those of the standard patterns of 

ZnO polycrystalline and correspond to hexagonal wurtzite 

structure. . The peak intensities of prepared powder at 36.336˚ (2 

theta) and that of standard data were the same. No diffraction 

peaks of Al or other impurities phases are detected in our 

samples, indicating that Al  ions would uniformly substitute into 

the Zn sites or interstitial sites in ZnO lattice. From fig 3(b), after 

the doping of Al , ZnO nano particles appeared in the 

polycrystalline structure. 
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Comparing the crystallization of ZnO with AZO, a large amount 

of Al dopants resulted in lattice disorder, which is associated 

with the stress generated. Besides the stress problem, the grains 

grew more easily when Al dopants were incorporated with ZnO. 

        The Fig.4 (a-c) shows the XRD curves of PPy and its 

composites. All patterns has broad peaks at lower diffraction 

angles 2 θ = 22.5 
0
, which indicates their amorphous nature. This 

broadening of peaks can be ascribed to the scattering of the PPy 

chains at the inter planner spacing [4] 

 

 

 
Fig. 3. (a) XRD patterns of un-doped ZnO powders sintered 

 

 
 

Fig 3. (b) XRD patterns of 6 at.% AZO powders sintered 

 

 
 

Fig.4.  XRD pattern of (a) PPy  (b) PPy-ZnO 

( c ) PPy- ZnO- Al 6 % 

 

3.3 SEM analysis  

        The surface morphology of material in the form of granular 

structure with round morphology and little agglomeration were 

investigated with a scanning electron microscope. Fig.5 (a-b) and 

Fig.6 (a–b) shows SEM of ZnO, Al doped ZnO. And PPy Al – 

doped ZnO nanocomposites respectively. It shows uniform 

distribution of pores with clusters of crystallites over the entire 

material indicates that ZnO nanoparticles interacts with PPy. The 

Al-doping did not significantly change the appearance of the 

particles. This PPy- ZnO ( Al- doped ) nanocomopsite shows 

homogeneous, large area  dense granular morphology suitable for 

gas sensing application and energy storage devices.   

   

 
Fig.5. (a) & (b) SEM images of ZnO & 

Al-doped ZnO nanoparicles 
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Fig. 6 ( a ) SEM image of PPy- Al- doped ZnO nanocomposite 

 

 
 

Fig. 6 ( b ) SEM image of PPy- Al- doped ZnO 

nanocomposite 

 

3.4 TGA and DSC analysis  

        To investigate the crystalline conditions, differential 

scanning colorimetry (DSC) and TGA of ZnO nanoparticles were 

carried out. The specimens were heated from room temperature 

to 900
 0
C with an increment of 10

 0
C/min in air. Fig. 6 ( a ) shows 

a combined plot of DSC and TGA. Notably, the TGA data plots 

the weight loss of the nanoparticles which is found to take place 

till 520 
0
C. For the DSC curve (room temperature ), an 

exothermic peak and two endothermic peaks are found at 270, 

147 and 317 
0
C, respectively. These peaks are attributed to the 

evaporation of water and organics. A large exothermic peak is 

exhibited at 490
 0

C, due to the crystallization of ZnO. Therefore, 

the crystallization of ZnO nanoparticles occurred at temperatures 

over 520 
0
C. For this reason, this study selected 700 and 800 

0
C 

to estimate the crystallization of AZO nanoparticles. The TGA 

analysis of PPy Al-doped ZnO nanocomposite were studied. The 

runs were performed from room temperature to 1000  with 

heating rate 10 per minutes. The weight loss of  10.65 % is 

observed at temperature 110 due to expulsion of moisture. The 

thermal stability of composite at higher temperature is because of 

loading of Al doped ZnO in PPy. as shown in fig. 6 ( b ) .  

 

 

 

 

 
 

Fig. 6 ( a ) TGA & DSC of Al-doped ZnO nanoparticles. 

 
Fig 6 ( b ) TGA of PPy- Al-doped ZnO Nanocomposite. 

 

IV. CONCLUSION 

        The sintered precursors yielded nanocrystalline ZnO and Al 

doped ZnO  were synthesized successfully by a sol–gel process. 

The nanocomposite of conducting polymer PPy with Al-doped 

ZnO were also synthesized by chemical oxidative 

polymerization. The composite obtained was analyzed for 

structure, thermal stability, surface morphology and optical and 

electrical properties using various analytical techniques The 

structural, morphological and optical properties were examined. 

The prepared samples have hexagonal wurtzite structure when 

characterized by XRD and the evaluated average particle sizes 

are 124.72 nm, 48.51 nm and 80.69 nm respectively. SEM 

images of the samples show the formation of granular structure 

and agglomeration. The Energy dispersive X-ray analysis shows 

the presence of Zn, Al, and O. FT-IR revealed the presence of 
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metal–oxygen, aluminum–oxygen and metal–oxygen–aluminum 

bands indicating the formation of ZnO and Al doped ZnO  phase. 

The shift from 1558cm 
–1

to 1524 cm 
-1

 of PPy in the composites 

indicating some interaction between C-C in the pyrrole ring and 

metal oxide nanoparticles, it was also confirmed by XRD 

analysis. The thermal stability of composite increased by doping 

of Al- doped ZnO as compared to the PPY- ZnO composite.    
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“Social economic problems do not exist everywhere that an economic event plays a role as cause or effect - since problems arise only 

where the significance of those factors is problematical and can be precisely determined only through the application of methods of 

social-economics.”           Max Weber 

 
Abstract- MGNREGA is an ambitious scheme providing 

employment to rural people of India. The basic aim of Mahatma 

Gandhi National Rural Employment Guarantee Act is to enhance 

livelihood security of household in rural area. By this scheme 

Govt. gives assurance of employment to unskilled rural laborer 

for 100 days. With better implementation such type of scheme 

may be an effective weapon to fight against poverty. It also aims 

at transforming the rural areas by improving the socio-economic 

conditions of people. Rural economy is the back-bone of Indian 

economic development. Providing employment to rural 

households will certainly boost the economy. It increases 

demand for goods and services. In this article an effort has been 

made to analyses the socio-economic impact of MGNREGA 

scheme on the life of beneficiaries of Dungarpur district. The 

findings of the study revealed that the programme has brought 

the change in the lives of the beneficiaries. Though it is always a 

debatable issue that such changes,   by MGNREGA are 

sustainable or temporary. 

 

I. INTRODUCTION 

ahatma Gandhi National Rural Employment Guarantee 

Act (MGNREGA) is the flagship programme of the Indian 

Government that directly touches the lives of the rural poor. The 

act was enacted on 25
th

 August, 2005 and it come in to force on 

2
nd

 February, 2006. MGNREGA is the Scheme which can 

definitely improve the economic and social condition of 

beneficiaries if implemented properly. For last several decades 

these villages have been suffering from poverty, lack of quality 

health services, poor infrastructure and inadequate facilities of 

education. The rural economy mainly depends on agriculture. 

        MGNREGA marked a paradigm shift from the other 

employment programmes with its right based approach. Govt. is 

legally accountable for providing employment of hundred days to 

those who demand it. This programme not only provides 

employment but also focuses on inclusive growth, as it conserves 

natural resources and creates productive assets. By protecting the 

environment and reducing rural-urban migration this programme 

has transformed the face of the rural India. In Dungarpur district 

agriculture solely depends on mansoon. So villagers have no job 

when there is no agricultural work. Searching for short period job 

in villages is very difficult and therefore, many times they earn 

nothing. Thus, during this period MGNREGA is a bliss for them. 

 

II. OBJECTIVE 

        Development of a nation depends more upon the human 

capital. India is a labour abundant nation with severe poverty in 

rural and specially in tribal areas. In the Dungarpur district main 

source of livelihood is agriculture and labour work. As irrigation 

facility is not adequate, agricultural land is less productive, the 

key objective of the paper is to find out the potential of this 

scheme to attack on the 'CHAKRAVIEWHA' of poor Socio-

Economic condition of people of the area. The study also 

explores about changing expenditure pattern of the beneficiaries 

of MGNREGA. This study examines the earning level of each 

house hold and expenditure pattern on food and non food item. In 

this study effort was also made to find out views and feedback of 

the beneficiaries about the programme. In this study we have also  

tried to observe the  socio-economic condition of migrant people.  

 

Why Dungarpur ? 

        Dungarpur is a district which was selected in the first phase 

of the programme. More-over it is a back-ward and tribal district. 

MGNREGA  samiksha report  claimed that the performance of 

the programme is  remarkable in Dungarpur district. The human 

development index of Dungarpur district has remained 

substantially low. Dungarpur is a district where large scale 

distress migration takes place and govt. claimed that MGNREGA 

has achieved its targets. 

 

III. METHODOLOGY 

        There are 5 panchayat Semite 237 gram panchayats and 918 

villages in Dungarpur district.  For the field survey we have 

purposively selected Dungarpur district and all five panchayat 

samities of the district . From each panchayat smitee two Gram 

Panchayat were selected .The criteria for selection of Gram 

M 
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panchayat was one headquarter Gram Panchayat and the other 

one was far away from the headquarter. Thus total 10 Gram 

Panchayats were selected by using purposively sampling method 

from each grampanchayat 2 villages were randomly selected for 

the study. After the selection of the villages the list of jobcard 

holders of MGNREGA household was obtained from gram 

panchayat and 10 MGNREGA jobcard holders were randomly 

selected. Thus the sample size concise of  200 MNREGA 

beneficiaries . 

        The following table shows the distribution of panchayat 

samiti-wise list of randomly selected 10 gram panchayats and 2 

villages from each Gram panchayat of Dungarpur. 

 

 

Table – 1: Distribution of Selected Villages 

 

Panchyat Samiti Gram Panchayat Villages 

1. Dungarpur 1. Bilri 1. Bilri 2. Mathugamra 

  2. Khempur 3. Khempur 4. Vagdari 

2. Sagwara 3. Vardha 5. Vardha 6. Kishanpur 

  4. Padardi Badi 7. Padardi 8. Kundola 

3. Simalwara 5. Kua 9. Kuwa 10. Nai Chikhali 

  6. Dhambola 11. Dhambola 12. Kovadia 

4. Bichhiwara 7. Jhana 13. Jhana 14. Bori 

  8. Gamdi Ahada 15. Gamdi 16. Dhanmat 

5. Aspur 9. Devla 17. Devla  18. Gav Devla 

  10. Sakani 19. Sakani 20 Parda 

 

 

        Mainly our research is based on descriptive method. Basic 

statistical tools have been used to analyse and examine the facts 

and information collected from the field survey. 

 

Socio-Economic Background of Beneficiaries : 

        Dungarpur is located in the south of Rajasthan having only 

1.1% area and 2.0% population of the state.  In the district 65%  

people belongs to ST community & 93% people reside in rural 

area .  The study reveals that 59.0% respondents are tribal, 22.5% 

are OBC, 13.0% are SC and only 5.5% are from General 

category. 37.5% beneficiaries are engaged in agricultural 

activities, 57.0% are labourer, 85.0% households have less than 6 

members in the family only 3% respondents have reported that 

they possess higher education. Very few family lives in Pucca 

houses, many of them live in huts on the top of a small hill. Main 

source of drinking water in this area is the hand pump. It is 

reported by the respondents that even if there were public taps 

installed, but availability of water is rare and does not fulfill their 

requirement.  The large section of the respondents fall in the 

income group of 10,000 to 25,000 Rs. in a year. 65% families 

have their own land, but the land size is very small . The land 

available for agriculture is hilly also, so it is difficult for them to 

use new and scientific techniques of cultivation. Distress 

migration in the area was also found during the survey. 

 

Table – 2:  Caste wise distribution of the facilities available 

beneficiary families 

 

Facilities Gen. SC ST OBC Total % 

Electricity 
Yes 11 25 97 44 177 85.5 

No - 01 21 01 23 11.50 

Water 

Connection 

Yes 09 08 02 15 34 17.00 

No 02 18 116 30 166 83.00 

Connection 
Yes 04 08 03 09 24 12.00 

No 07 18 115 36 176 88.00 

Television 
Yes 10 11 29 17 67 33.50 

No 01 15 89 28 133 66.50 

Mobile 
Yes 09 16 100 34 159 79.50 

No 02 10 18 11 41 20.50 

Cycle 
Yes 05 04 33 09 51 25.50 

No 06 22 85 36 149 74.50 

Meter 

Cycle 

Yes 06 07 35 12 60 30.00 

No 05 19 83 33 140 70.00 

Sanitation 
Yes 04 02 12 02 20 10.00 

No 07 24 106 43 180 90.00 

Source: Field survey.   

 

Basic Facilities : 

        The study of the table-2 describes the basic facilities 

available in survey area. It includes electricity, drinking water 

and gas connection. It also gathers facts about television and 

toilet facilities available to households. The use of cycle , 

motorcycle and mobile is very common in survey area.  

        If we examine the study reveals that 88.5% have electricity 

connection at their home. Their are only 33.5% family have 

Television at there home. The condition of drinking water 

connection is poor, only 17% household have reported that they 

have this facility at their home, only 12% families have gas 

connection in their kitchen. It is interesting to note that less than 

3% tribal family have gas and less then 2% tribal families have 

drinking water connection. Lack of appropriate Sanitation is a 

major concern for the people of India .The basic toilet and 

sanitation facilities are available to only 10% of households. 

Therefore "Swach Bharat Abhiyan" has a role to play in survey 

are. 

 

Impact on Migration:  

        One of the important objectives of MGNREGA  is a 

significant reduction in migration of unskilled labour force from 

the rural villages to urban cities through its provision of hundred 
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days of guaranteed wage employment. The survey has also 

gathered facts about various facts of migration in the selected 

villages of Dungarpur districts. Important features regarding 

migration of the surveyed area are as follows-- 

 Out of 200 households, only 14.5% reported 

that they migrated for their livelihood. 

 No migration was observed in Varda and Kuwa  

Gram Panchayats. 

 Total numbers of migrated person in all the 

surveyed villages were 38. 

 Among the migrated beneficiaries 50% were 

migrated to Gujarat. 

  Study shows that 83% of the migrants were 

male. 

 79% of migrants have reported that they lived 

at migrated places not more than six months 

period, though they prefer to come back 

frequently to their native villages. 

 There are 82% of migrants are married, 66% 

are educated and 74% fall under the age group 

of 25 to 49 years. 

 

        The following Table-2 shows the daily wage received by 

male and female migrants, during migration period. 

 

Table 3: Wages reported during migration 

 

Daily Wages Female Male Total Percent 

Up to 100 Rs. 06 05 11 28.80 

100 to 200 Rs. 0 05 05 13.40 

200 to 400 Rs. 0 20 20 52.60 

Not Responded 0 02 02 05.20 

Total 06 32 38 100.00 

Source: Field survey.   

 

Ho— Sex and wages are independent. 

 

        The above table reveals that only 16% women had migrated. 

Further they reported that they are involved in local migration 

only.  To examine the independence of sex and wages, 
2
  test 

was applied. The calculated value of   
2
 at 5% significant level 

at 3  df, was 15.4 and the table value was  5.99. Thus the 

calculated value of 
2
 was greater than the table value. Hence we 

rejected the null hypothesis. By this statistical analysis we can 

say that women workers are getting low wages compared to male 

workers during migration. 

 

Share of MGNREGA Income in Annual Income :  
        Main source of earning is agriculture and labour work in 

survey area. 

 

Table 4:  Share of MGNREGA Income in Annual Income 

 

              Total Yearly 

Income 

Yearly Income                     

from MGNREGA 

Up to 25,000 More then 25,000 

0-5000 55 03 

5000-10,000 102 19 

More then 10,000 15 01 

Not Responded 05 - 

Total 177 23 

Source: Field survey. 
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         The study reveals   MGNREGA has been successful in 

increasing the income by providing wage employment to rural 

households in Dungarpur district. 51% households, who reported 

yearly income up to Rs. 25000, have admitted that MGNREGA 

jobs have contributed somewhat from Rs. 5000 to 10000 in the 

yearly income of their family. Similarly 8% of the total 

households reported that yearly income from MGNREGA has 

been more than Rs. 10000 and only 29% respondents have 
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shown yearly contribution from the scheme upto Rs. 5000. It is 

important to note that 97.5% household reported that this 

programme has definitely remained beneficial to support in 

adding their yearly income. 

         The picture of yearly income of 200 MGNREGA 

beneficiaries is not attractive.  86% beneficiaries have reported 

that their annual income was up to Rs. 25000 and only 11.5% 

have reported their annual income more than Rs. 25000. This 

depiction shows that among this sample mass is earning bellow 

25000. With this yearly income, contribution of MGNREGA 

income is very good. Out of 200 households, 29% have reported 

that the contribution of MGNREGA in their total yearly income 

was up to Rs. 5000 whereas 60.5% have up to Rs. 5000 to 10000 

and only 8% of households reported that the contribution of 

MGNREGA income was more than Rs. 10000 in their annual 

income.   

 

IV. CONCLUSION 

         Generally, when income of a family increases, it has a 

profound impact on the expenditure pattern. It is evident from the 

data that 79.5% respondents were having  mobile sets and 30% 

were possessing motor-cycles. Similarly 33.5% households have 

T.V. sets and 88.5% have electricity connection in their dwelling 

units. This is a bright side of the story.  

         But the other side of the picture is not so good. The data 

reveal that 83% households do not have gas connection in their 

kitchen and 90% of our sample households have no toilet facility 

in their dwelling units. Thus, a long way has to go to improve the 

quality of life at village level because the absence of these basic 

amenities to the households ultimately adversely affected the 

health front of the families.  

         During the survey it was also noticed We also found short 

duration and temporary migration among MGNREGA families. 

The female members of these households preferred local 

migration only. Therefore the assured employment in rural areas 

could certainly reduce out-migration. MGNREGA can certainly 

check distress related migration from rural areas. Thus study 

observed that the wages received by female-worker at migrated 

place was not different from the minimum MGNREGA wage.  
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Abstract- This paper was concerned with an experimental study 

of parabolic trough collector designed and manufactured. A 

parabolic trough solar collector uses Aluminium sheet in the 

shape of a parabolic cylinder to reflect and concentrate sun 

radiations towards an absorber tube located at the focus line of 

the parabolic cylinder. The receiver absorbs the incoming 

radiations and transforms them into thermal energy, the latter 

being transported and collected by a fluid medium circulating 

within the absorber tube.                                               

        The Designing and Fabrication of parabolic trough solar 

water heater for water heating was executed, the procedure 

employed includes design, construction and testing stages. The 

model which is made up of reflector surface, reflector support, 

absorber pipe and a stand with manual tracking arrangement was 

fabricated using locally sourced material for rural applications 

point of view. Performance evaluation of this system has been 

done during the months of November and December (winter 

season) 2014 at Chandrapur (19.95°N latitude, 79.3°E longitude). 

 

Index Terms- absorber, parabolic trough, receiver, solar water 

heater 

 

I. INTRODUCTION 

olar energy is the primary source of energy for our planet. 

The average solar energy reaching the earth in the tropical 

zone is about 1 kwh/m
2
 and total radiation over a day is at best 

about 7 kwh/m
2
. The solar constant Isc is the rate at which 

energy is received from the sun on a unit area perpendicular to 

the rays of the sun, at the mean distance of the earth from the sun 

the value of Isc is 1353 w/m
2
. Increased utilization of solar 

energy in our country would result in all around benefits, both in 

terms of cleaner environment and monetary gain. The energy 

from the sun is used for various purposes mainly as power 

generation known as solar electricity generation system and 

industrial process heat applications [1].                        

        The energy consumption in residential sector is substantial 

as it accounts for approximately one-third of overall delivered-

energy use and carbon dioxide emissions of this delivered-energy 

use, approximately a quarter is for water heating. Water heating 

is generally provided by burning non-commercial fuels, namely-

firewood as in rural areas and for this application rural peoples 

are cutting trees to partial fulfillment of their daily energy 

requirements, this creates depletion of forests and thus it effect 

on climate change and commercial fuels such as kerosene oil, 

liquefied petroleum gas (LPG), coal; through either their direct 

combustion or through the use of electricity in urban areas [2], 

this uses of fossil fuels create air pollution and as the costs of 

natural resource depletion. In our country use of solar trough is 

mainly for power generation, industrial process heat applications, 

and for this applications  development  of  a commercial industry 

to produce and market these  solar trough systems but now it’s 

time to come use of solar trough for domestic applications  and 

manufactured it by using locally available material.                      

        In the present work, new parabolic trough collector system 

with manual tracking system which has been developed for hot 

water generation, Fabrication and design of a solar parabolic 

trough is done using locally available materials. The great 

advantage of solar trough is that it is clean, cheaper and can be 

supplied thermal energy without any environmental pollution. It 

there by directly substitutes renewable energy for fossil-fuels, 

non-commercial fuel namely- firewood and also helps to cut 

utility electricity bills. At rural level and remote areas this system 

can use for hot water generation, crop drying, Laundries, in 

dairy, Food preparation and service facilities hence low 

temperature trough will be a better solar thermal device for the 

rural area.   

        Sagade et al. conducted experiment on parabolic trough 

made of fiberglass-reinforced plastic with its aperture area coated 

by aluminum foil with a reflectivity of 0.86. This line-focusing 

parabolic trough with mild steel receiver has been tested with and 

without glass cover. From Indian conditions, low-cost FRP 

parabolic trough system proves to be beneficial for industrial 

heating applications as well as domestic heating [3]. 

        Valan Arasu and Sornakumar explained the design and 

manufacturing of smooth 90°-rim angle fiberglass-reinforced 

parabolic trough for water heating application. The total 

thickness of the parabolic trough is 7 mm. The concave surface 

where the reflector is fixed is manufactured to a high degree of 

surface finish.  They have found that the standard deviation of 

the distribution of the parabolic surface errors is 0.0066 radians 

from the collector performance test according to ASHRAE 

Standard 93 (1986), which indicates the high accuracy of the 

parabolic surface [4]. 

        Ruby et al. performed through the design, construction, 

operation, and analysis of a high temperature solar thermal 

system at a Frito‐Lay snack food plant located in Modesto, 

California. In this installation, high temperature water is 

produced by a concentrating solar field, which in turn is used to 

produce approximately 300 pounds per square inch (20 bar) of 

process steam. Process steam in the plant is used for cooking, 

which includes heating edible oil for frying, and heating baking 

equipment. Steam is also converted into hot water for cleaning 

and sterilization processes [5]. 

        Ming Qu et al. developed linear tracking parabolic trough 

reflector focused on a surface-treated metallic pipe receiver 

enclosed in an evacuated transparent tube, and obtained 

S 
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fundamental radiative and convective heat transfer and mass and 

energy balance relations. The experiment is shows that when hot-

water at 165°C flows through a 6m by 2.3m Parabolic Trough 

Solar Collector with 900 w/m
2
 solar insulation and 0 incident 

angles, the estimated collector efficiency is about 55% [6]. 

        Brooks, M.J et al. conducted experiment to measure and 

testing the performance of components of parabolic trough solar 

collector and development in a solar energy research programme. 

Low-temperature testing was performed at Mangosuthu 

Technikon’s STAR lab facility using water as the working fluid. 

Both an evacuated glass shielded receiver and an unshielded 

receiver were tested, with which peak thermal efficiencies of 

53.8% and 55.2% were obtained respectively. The glass-shielded 

element offered superior performance at the maximum test 

temperature, Experiment contain also tracking system. Pumping 

system provided for feed control quantity of fluid. In this study 

only low-temperature testing was conducted with receiver inlet 

temperatures from 20°C to 85°C [7]. 

        Singh B.S.M. et al. conducted experiment of solar parabolic 

trough collector of equilibrium achieved between the increasing 

thermal losses with the increasing aperture area, and the 

increasing optical losses with the decreasing aperture area for the 

optimization of the long-term performance. Three different types 

working fluid is used with maximum theoretical concentration 

ratio are reached to 212. It is found that with increasing 

concentration ratio, decreasing heat removal factor and efficiency 

[8]. 

        Singh S.K. et al. designed and fabricates the solar parabolic 

trough water heater for hot water generation. Aluminum sheet is 

used for making parabolic trough concentrator which is covered 

by a cloth on which rectangular mirror strips. Two different 

absorber tubes were taken and the efficiencies of the plate where 

compared without glass cover on the absorber tubes. The 

efficiencies find that when without glass cover: aluminum tube 

receiver: 18.23%, copper tube receiver 20.25% [9]. 

 

II. SYSTEM DESCRIPTION  

        The parabolic trough solar collector uses aluminum foil 

sheet in the shape of a parabolic cylinder to reflect and 

concentrate sun radiations towards a absorber tube located at the 

focus line of the parabolic cylinder. The receiver absorbs the 

incoming radiations and transforms them into thermal energy, the 

latter being transported and collected by a fluid medium 

circulating within the absorber tube. The absorber tube is made 

of aluminum; tube is surrounded by a concentric glass cover. The 

space between the tube and the glass cover is evacuated, a 

vacuum can be applied in the space between the glass and the 

metal pipe to further minimize heat loss [10]. 

        A schematic sketch of the test setup of the constructed 

parabolic trough concentrator for domestic hot water 

application is shown in Figures 1  The test setup It consists of a 

solar collector, storage tank of 40-L capacity, control valve used 

to regulate the flow rate through the circuit. 

 

 

 
 

Figure : The parabolic trough system with storage tank 
   

        The necessary instruments are attached to the apparatus. For 

performance evaluation of a system, data collection is important, 

and for the data collection, measuring instrument is needed. The 

following instruments were used 

1. Wind Velocity: digital anemometer  

2. Temperature measurements: Digital    

   Multimeter with thermocouple kit. (digital   

   display)/ IR Thermometer (Make-Fluke) 

3. Solar radiation: pyranometer 

4. Mass flow rate: flow meter 

 

III. FABRICATION OF THE PARABOLIC TROUGH - 

        The material for the fabrication of the device was 

considering strength, suitability and local availability. For 

construction of the parabolic trough M.S.sheet is used. 

Aluminium sheet has been selected as material for collector. The 

parabolic trough was constructed by the help welding. First, the 

structure was made of a M.S. sheet material. The accuracy of the 

parabolic trough surface depends on the accuracy of the mold; 

On top of these parabolic forms reflector-surface Aluminum 

sheet was fixed with sticky materials (Fevicol-SR). The absorber 

tube was made of aluminium tube is surrounded by a concentric 

glass cover. The space between the tube and the glass cover is 

evacuated, a vacuum can be applied in the space between the 

glass and the metal pipe to further minimize heat loss and thus 

boost the system’s efficiency. The storage tank (40 liter capacity) 

made up of GI sheet and the foam material is stick on the 

external side of the storage tank it act as insulation. The stand 

(trough and storage tank) was made up MS angel with the help of 

welding. The sun tracking arrangement was provided to the 

system which is manually operated.  
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Table 1 shows the parameters and dimensions of the terms 

used in the experimentation. 

 
 

Parameter Dimension 
 

Aperture of the concentrator (W) 1.20 m 
Inner diameter of absorber tube (Di) 0.023 m 

Outer diameter of absorber tube (Do) 0.025 m 

Inner diameter of glass tube 0.046 m 

Outer diameter of glass tube 0.048   m 
Length of parabolic trough                                                     1.5 m 
Concentration ratio 15 Collector 

aperture area 1.8 m2  

Storage tank capacity 40 L 

Focal distance                                                                                 0.2 m         

Collector orientation                                                     - Axis in N-S direction  

Mode of tracking                                                           - E-W (Manual)         

Specular reflectivity of concentrator (ρ) 0.80  

Glass cover transitivity for solar radiation(τ) 0.80 

Absorber tube emissivity/emissivity (α) 0.80 

Emissivity of absorber tube surface (εp) 0.15 
Emissivity of glass (εc) 0.82 

 

        The experiment procedure was started by flushing the 

system. Then, the system was filled with water and the flow rate 

was adjusted to the required value. And the proper working of all 

measuring instruments was checked, Cold water from the storage 

tank enters thel receiver of the parabolic trough collector. The 

tank was located above the level of the collector to assure the 

natural flow of water. As water in the receiver tube, which is 

located at the focal axis of the trough, is heated by solar energy, 

heated water flows automatically to the top of the water tank and 

is replaced by cold water from the bottom of the tank. When the 

water gets heated upon rising to the collector, its density will 

decrease and the lighter-density water will move up and be stored 

on top of the storage tank. Higher-density water from the bottom 

of the tank again enters the parabolic trough and gets heated and 

moves up and stored in the top of the storage tank. Data of all 

readings of ambient, fluid, receiver body, and storage tank 

temperatures and total solar radiations with wind speed every 

half an hour were collected. The experiment has been performed 

for 7 h over the day from 0930 hours to 1530 hours. The 

experiment has been continued with changing input parameters, 

such as mass flow rate of water. 

        During the experimentation, a cylindrical parabolic collector 

has been oriented with its focal axis pointed in the north–south 

(N-S) orientation so that the focal axis is inclined.(angle of 

inclination-30°) Sun tracking was provided to the parabolic 

trough collector. Manual tracking was provided to the parabolic 

trough collector. E-W direction. The trough was rotated manually 

to get a good focus on absorber tube so that solar beam makes 

minimum angle of incidence with the aperture plane at all times. 

 

IV. THERMAL PERFORMANCE CALCULATIONS 

        The useful energy delivered from the concentrator can be 

given by Equations 1 and 2  

 

 
 

        Where, qu is the useful energy delivered from the 

concentrator (W); m, mass flow rate(kg/s); To, outlet fluid 

temperature (°C); Tin, inlet fluid temperature (°C); Cp, specific 

heat of water (kJ/kg°C); C, concentration ratio; S, incident solar 

flux absorbed in the absorber plate (W/m2); Ul, overall heat loss 

coefficient (W/m2°C); Ta, ambient temperature (°C); F', 

collector efficiency factor; Do, outer diameter of the tube (m); 

and L is the length of the concentrator (m). The useful energy  

gain per unit of the collector length can be expressed by 

Equations 3 and 4 in terms of the local receiver temperature Tr. 

 

 
 

        Where qu0 is the useful energy gain per unit of the collector 

length; Tr, mean receiver surface temperature (°C); W, width  of 

the parabolic reflector (m), and where F0 is the collector 

efficiency factor defined by Equations 5 and 6 

 

 
 

        Where Di is the inner diameter of the tube (m); hf, heat 

transfer coefficient on the inside surface of the tube (W/m2°C); 

and FR is the collector heat removal factor. Heat removal factor 

is given by Equation 7  

 

     

 
 

and collector efficiency can be obtained by dividing qu by Ib 

WL. The instantaneous collection efficiency can also be 

calculated by Equation 8  

 

 
 

        Where, nin is the instantaneous collection efficiency 
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        Overall loss coefficient and heat correlations The 

calculations of overall loss coefficient were based on convection 

and re-radiation losses. Heat loss rate per unit length can be 

given by Equations 9 and 10 [1]. 

 

 
        Where, Tc is the temperature of the cover; hw, wind heat 

transfer coefficient (W/m2-K); εp, emissivity of absorber surface 

for long-wavelength radiation; and εc, emissivity of the cover for 

long-wavelength radiation. Heat transfer coefficient between the 

absorber tube and the cover The heat transfer coefficient hpc for 

the enclosed annular space between a horizontal absorber tube 

and a concentric cover is calculated by Equations 11, 12, and 13  

 
Where Ra* is Rayleigh's number. 

 
        Heat transfer coefficient on the outside surface of the cover 

         Nu = CiRe 
n
                                                                  (14)    

 

        Heat transfer coefficient on the inside surface of the 

absorber tube.- For Reynolds number less than 2000, the flow is 

laminar and heat transfer coefficient may be calculated from the 

below equation 

           Nu = 3.66                                                                    (15) 
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V. CONCLUSION 

        In the present work, the performance of a new parabolic 

trough collector with hot water generation system is investigated 

through experiments over one full day in winter period. The 

maximum value of each of those parameters is observed around 

noon, when the incident beam radiation is at its peak. The 

fabrication and design of a solar parabolic trough using locally 

available materials is possible hence low temperature trough will 

be a better solar thermal device for the rural and remote area. 

From the result It has been seen that the parabolic trough is better 

option during winter season to reducing the water heating cost. 

This research has its own special features Maintenance cost is 

minimum and hence economical, running cost is nil, the labour 

cost is minimized on account of its simple design. As other forms 

of energy are fast depleting and polluting the atmosphere, non-

conventional energy resources like solar energy are best suited to 

use. The solar Parabolic Trough is among the best way to use 

solar energy efficiently due to its advantages to convert 

abundantly available solar energy into effective and convenient 

form of heat energy which can be used for various purposes.  
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Abstract- Two sugarcane varieties, V1 (an early maturing) and 

V2 ( a mid-late maturing) were planted during spring season of 

2014 in tray culture conditions at IMS Engineering college, 

Ghaziabad with an objective to study the effect of short term 

waterlogging on growth and physio-biochemical attributes, RNA 

isolation  and expression of SOD (superoxide dismutase)  using 

gene specific primer pairs. 

        After about 60 days of planting, waterlogging stress 

treatment was imposed to plants by transferring planted pots in a 

bucket filled with water.  Treatments consist of control 48, 96 hr. 

of waterlogging stress and recovery after 2 days of termination of 

treatments. Observations were recorded for SPAD Reading, 

RWC, chlorophylls and carotenoid contents, proline, and activity 

of SOD and peroxidase enzymes, soluble protein content and Cu-

Zn-SOD gene expression. 

        Results obtained indicated increased Relative water content, 

proline content and activity of SOD and peroxidase enzyme 

under waterlogging duration. An early maturing variety, V1 

showed increased SPAD reading and higher accumulation of 

proline content than variety V2.  In both varieties Chlorophylls 

and carotenoids contents decreased under waterlogging 

treatment.   

        Due to waterlogging treatment, in variety V1 SOD gene 

expression was high at all duration level (0, 48, 96 hr. and 

recovery) as composed to control, while in V2 variety, treatment 

plants showed lower expression. 

 

Index Terms- Water logging, SOD, SPAD, RWC, Proline. 

 

I. INTRODUCTION 

ugarcane (Saccharum officinarum L.) is an important sugar 

crops in the world. For high yields, the seasonal crop water 

requirements for sugar cane crop were estimated at between 1100 

to 1500 mm/ha under a range of climatic conditions and varying 

lengths of growing seasons (12 – 14 months), with a daily evapo-

transpiration rate of 4 to 7 mm/day. Using tensiometers in 

irrigation scheduling (25 – 60 centibars at different crop 

developmental stages) enables the efficient use of water, 

fertilizers and energy inputs. Flooding tolerance is related to 

many physiological and anatomical adaptations of plants. The 

tolerant species are able to form aerenchyma, which helps for 

functioning of the plant processes under anoxia conditions (Drew 

1997). Glaz et al. (2004a) concluded from their study that some 

genotypes of sugarcane can produce constitutive aerenchyma, 

meaning that plant requires no external stimulus such as flooding 

for aerenchyma formation, while some genotypes need exposure 

to flood to form the aerenchyma. Probably, genotypes having the 

ability to form constitutive aerenchyma perform better under 

unpredictable short time flooding conditions, such as caused by 

heavy rains. 

         Flooding damage in plant is related to several factors, such 

as flooding depth, duration and flow of water in the field. 

However, flooding effects on sugarcane physiology and 

productivity remain inconclusive. Glaz et al. (2004a) and Glaz et 

al. (2002) reported a higher cane yield or unaffected yield, in 

some of the genotypes they used, in the wetter field (hypoxia). 

Gascho and Shih (1979) did not find yield differences in two of 

six cultivars of sugarcane when grown between water table 

depths of 32-84 cm in lysimeters. Glaz et al. (2004b) also noticed 

a neutral or positive response of gas exchange characteristics of 

sugacane to flooding. Contrary, Hasan et al. (2004), Rahman et 

al. (1986), and Webster and Eavis (1972) reported significant 

reduction in cane growth under anoxia conditions. Morphological 

changes in response to flooding were similar in both years, with 

flooding leading to a 38% reduction in leaf weight, 4 to 15 times 

greater adventitious root development, 108% greater aerenchyma 

pipe extension, and 115% greater aerenchyma pipe diameter. 

Both cultivars responded to flooding by producing aboveground 

adventitious roots at the expense of belowground primary root 

biomass. 

 

II. MATERIALS & METHODS  

RELATIVE WATER CONTENT (RWC) 

         20 leaf discs from the leaf of a single sample were punched 

out. These discs were weighed and the fresh weight was noted 

down. The discs were immersed in 20 ml of distilled water 

poured in a petri plate. Steps 1-3 were repeated for the entire 

second sample. The discs were left in water overnight at room 

temperature. The discs were separated from the water with the 

help of funnel and filter paper. The excess water was gently dried 

from the discs with the help of filter paper and their turgid weight 

was taken and recorded. These discs were wrapped in a piece of 

paper and keep in an oven. After 24 hr., the dry weight of the 

discs of each variety was taken. RWC was calculated according 

to the formula.  

RWC (%) = [(Fresh Weight- Dry Weight) / (Turgid Weight- Dry 

Weight)] ×100 

 

CHLOROPHYLLS and Carotenoids ESTIMATION 

         Fresh leaves from each sample were chopped and 0.5g FW 

of it was weighed. This amount of fresh weight was ground in 10 

ml 80 % acetone and centrifuged at 6000 g at room temperature 

for 10 min.  The color intensity was measured at 663, 645 and 

470nm using a spectrophotometer. The amount of chlorophyll a 

S 
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and b and carotenoids was calculated according to Arnon (1949) 

using the following formulas:  

Chlorophyll a= [12.7 (OD663) -2.69(OD645)] x (V/1000x wt. in g) 

Chlorophyll b= [22.9 (OD645) - 4.68(OD663)] x (V/1000x wt. in g) 

Carotenoids = [(1000 x OD470 -1.82Chl a - 85.02 Chl. b)/198] x 

(V/1000x wt. in g) 

The results were expressed as mg g
-1 

FW. 

 

PROLINE ESTIMATION 

         0.2 g fresh leaf tissue was extracted in 2 ml of 3% 

sulphosalicylic acid and extract was centrifuged. A suitable 

aliquot was taken in a test tube and 2 ml of Ninhydrin Reagent 

was added to it. After this 2 ml of glacial acetic acid was added 

to the tubes. The test tubes were heated in boiling water bath for 

1 hour. The test tubes when removed from water bath were kept 

in ice bath to cool them. 5ml of toluene was then added and color 

was extracted in toluene. The color was read at 520 nm in a 

spectrophotometer. 

 

SOD ENZYME EXPRESSION 

         1.5ml of 1M sodium phosphate buffer at pH7.8 was added 

to sample tubes and 1 blank tube. 0.15ml of EDTA was added to 

all tubes. Methionine 0.3ml and then 0.3ml of Na2CO3 was added 

to all tubes. 0.3ml of NBT and 0.3ml of riboflavin was added to 

all tubes. 0.1ml of aliquot was (leaf/root) added to all tubes. OD 

was taken with the help of a spectrophotometer at 560 nm at 0 

times and after 15 minutes during   which fluorescent light 

treatment was given to all tubes. 

 

PEROXIDASE ENZYME EXPRESSION 

         5 ml of 1M sodium phosphate at pH 6 was added to blank 

and sample test tubes. Now 2ml of 5N H2SO4 was added to all 

blank tubes. This acts as a stopping reagent. 1ml of H2O2 and 

then 1ml of para-phenyldiamine was added to all tubes. 0.1ml of 

aliquot (leaf / root) was added to blank as well as sample tubes. 

Shaking was done in all the tubes. After 5 minutes 2ml of 5N 

H2SO4 was added in all sample tubes. All tubes were kept at 4
o
 C 

for up to an hour. OD was taken at 485 nm using a 

spectrophotometer. 

 

AGAROSE GEL ELECTROPHORESIS     

         Boil the contents in an oven. Allow to cool upto 60-65
o
C 

and then add to it 5µl of EtBr which acts as an intercalating 

agent. Pour the gel in the casting unit, place a comb and allow 

solidifying. Prepare TAE running buffer using 2.5 ml of 50x 

TAE and making up the volume to 250 ml i.e. 1x concentration. 

Pour the 1x TAE buffer into the running unit. Once the gel 

solidifies remove the comb and place the gel along with the 

casting tray into the running unit. Mix 6x loading dye 

bromophenol blue with the RT-PCR products and load into the 

wells. 100 kbp marker is loaded in the first well. Connect the unit 

to a DC current source and allow the gel to run for around half an 

hour. The gel is estimated using a gel documentation system 

using a UV transilluminator.  

 

III. RESULTS & DISCUSSION 

SPAD Reading 

         SPAD Reading increased with waterlogging stress 

condition in variety V1 while SPAD Reading decreased inV2. 

Recovery showed reversal to nearly normal chlorophyll content.

 

     

 
Figure 1: Effect of waterlogging on SPAD Reading 

 

RWC CONTENT 

         In both the varieties, RWC   increased with an increase in waterlogging duration and it ranged from 84.7% to 90.2% in variety 

V1 and 86.7% to 89.6% in V2. 

Recovery treatment showed normal in RWC content. 

 

 
Figure 2: Effect of waterlogging on relative water content 

CHLOROPHYLL a CHLOROPHYLL b & CAROTENOIDS CONTENT 
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         Waterlogging treatment decreased photosynthetic pigment Chlorophyll a, Chlorophyll b and Carotenoids content in leaf tissues. 

Maximum decrease was observed at 96 hour in variety V1and V2. 

         In Recovery treatment variety V1 did not show further improvement in Chlorophyll a, b and Carotenoids contents indicating 

severity of waterlogging effect. 

 

           
 

Figure 3: Effect of waterlogging on Chlorophyll a                     Figure 4: Effect of waterlogging on Chlorophyll b  

 

 
Figure 5: Effect of waterlogging on Carotenoids  

 

PROLINE CONTENT 

         As compared to control, Proline content in leaf tissues increased with an increase in waterlogging duration, highest increase was 

observed at 96 hr. waterlogging treatment. Variety V1 Showed higher accumulation of Proline content than variety V2.Further 

recovery treatment showed reversal to normal Proline. 

 

 
 Figure 6: Effect of waterlogging on Proline content 

 

SOD AND PEROXIDASE ACTIVITIES 

         Specific activities of SOD and Peroxidase enzyme was analysed in Root, Leaves under waterlogging stress treatment. In both 

varieties shows activity of SOD and peroxidase enzymes increased with waterlogging treatment. At 96 hr. increase in SOD and POX 

activity was very much marked and it was highest in variety V2. Recovery treatment activity of both enzyme decreased markedly 96 

hr. waterlogging treatment. 

          
 Effect of waterlogging on activity of SOD enzymes.         Effect of waterlogging on activity of SOD enzyme in Root tissues 
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Effect of waterlogging on Peroxidase enzyme 

 

FIELD EXPERIMENT 

SPAD Reading 

         SPAD reading decreased in leaves of waterlogging affected plants; decrease was about 10.49% in variety V1. While in variety 

V2, SPAD value   increased slightly (6.02% over control) in treatment plants. 

 

 
Figure 11: Effect of waterlogging on SPAD Reading. 

 

Cane number 

         Cane number per clump increased in V1 variety while V2 showed almost equal number of canes in both treated and control 

plants.  

 

 
Figure 12: Effect of waterlogging on cane number 

 

Cane height 

         Cane height increased in both varieties under waterlogging treatment over control. Increase was in the range of 2.95% to 16.94% 

in variety V1 and V2, respectively.  

 

 
Figure 13: Effect of waterlogging on cane height 

 

 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 1, January 2015      475 

ISSN 2250-3153  

www.ijsrp.org 

Cane weight 

         In both varieties, cane wt increased in treatment comparatively control but more wt increased in V1 variety. It ranged 212.67% 

in V1 and 33.47% in V2. 

 

 
Figure 14: Effect of waterlogging on cane weight 

 

Leaf number 

         Leaf no increased 104.5% with waterlogging stress condition in variety V1 while it was decreased to 37.73% inV2 respectively 

than control. 

 

 
Figure 15: Effect of waterlogging on Leaf number 

 

Leaf area 

         In both varieties leaf area decreased in waterlogging treatment than control; decrease was 30.67% inV1 and 32.56% in V2 

variety. 

 

 
Figure 16: Effect of waterlogging on Leaf area 

 

Leaf weight 

         Sugarcane plants grown under waterlogged conditions showed increased leaf wt. in variety V1; increase was about 128.85% 

over control. While in variety V2, it decreased to 24.91% over control. 
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Figure 17: Effect of waterlogging on fresh Leaf weight 

 

Leaf Sheath weight 

         Leaf sheath weight increased in variety V1 due to waterlogging treatment; increase was about 216.86% over control in V1 and 

26.45% leaf weight decreased in variety V2. 

 

 
Figure 18: Effect of waterlogging on fresh Leaf sheath weight 

 

Root weight 

         Increased Root wt. 475.86% with waterlogging treatment in variety V1 than control. In variety V2 it was increased 282.35%. 

 

 
Figure 19: Effect of waterlogging on Root weight 

 

IV. CONCLUSION 

         Waterlogging is one of the serious environmental constrain 

for optimal growth and yield of Sugarcane. Higher rate of stalk 

mortality, low relative growth rate and reduced cane yield & 

juice quality loss are major effect of waterlogging. Experiment 

conducted under net house condition on waterlogging using two 

sugarcane varieties, V1 (early maturing variety) and V2 (mid late 

maturing variety). In present study, both cultivars responded to 

flooding by producing aboveground adventitious roots at the 

expense of belowground primary root biomass. 

 

Results obtained indicated: 

1. Increased proline content in leaf tissues with an increase 

in waterlogging duration. An early maturing variety, V1 

showed higher accumulation of proline content, than 

variety V2. 

2. Variety V1 showed increased SPAD reading with 

waterlogging treatment while in V2 variety it was 

decreased. 

3. In both varieties, Relative water content increased in 

waterlogging duration. 

4. In both varieties Chlorophyll a, chlorophyll b and 

carotenoids contents decreased under waterlogging 

treatment.  

5. SOD and peroxidase activity increased due to 

waterlogging in both the varieties; increase was higher 

in V2 variety, which helps in tolerance to waterlogging. 

V2 varieties exhibited relatively tolerance to 

waterlogging than V1 variety.  
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6. Studies on SOD gene expression in root through semi 

qRT-PCR, exhibited higher gene expression in variety 

V1 at all duration as compared to control,while in V2 

variety, treatment plant showed lower expression.  

7. In field experiment under waterlogging treatment, cane 

number, cane height, leaf weight and root weight was 

increased while leaf sheath weight was decreased. Leaf 

number increased in variety V1 while it was decreased 

in variety V2. 

 

APPENDIX 

 80% acetone: 80 ml acetone added to 20 ml distilled 

water. 

 Ninhydrin reagent: 1.259 g Ninhydrin in 30 ml glacial 

acetic acid, mixed with 6M Phosphoric Acid. 

 6M Phosphoric Acid: 8 ml Phosphoric Acid + 12 ml 

distilled water. 

 3% sulphosalicylic acid: 3 g in 100 ml distilled water. 

 50 mM phosphate buffer (pH 7.8): 

  0.1 mM ethylenediaminetriamine acetic acid 

(EDTA): 

  50 mM Na2CO3 pH 10.2: 

  75 μM nitroblue tetrazolium (NBT): 

  13 mM methionine: 

  2 μM riboflavin: 

 0.1 M phosphate buffer, pH 6.0: 

  0.01% H2O2: 

  0.5% p-phenylenediamine: 

  5N H2SO4,  

  Reagent A: 2% sodium carbonate in 0.1N NaOH. 

From 1N NaOH prepare 0.1N NaOH (10ml 1N NaOH 

in 90ml distilled water), dissolve 2gm of sodium 

carbonate into it. Final volume prepared is 100ml.  

  Reagent B: 0.2gm of sodium tartarate in 10ml of 

water. Dissolve 0.2gm of sodium tartarate in 10ml 

distilled water, add 50mg of copper sulphate and mix 

well.  

 Reagent BC: Reagent A: Reagent B (200ml:4ml) BC 

reagent is prepared by mixing reagent A and B in the 

ratio 200:4, so for 100ml solution mix 100ml reagent A 

with 2ml of reagent B (100:2).  

  FC Reagent: As per the required volume, it is diluted 

three times with distilled water. 

 50 X TAE: Add 24.2 gm TRIS base ,5.71 ml Acetic 

Acid and 1.86 gm EDTA to a flask and make up the 

volume to 100ml 
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Abstract- A foreign body in the root canal is often diagnosed 

accidentally. It is usually seen in children but not uncommon in 

adults. Mostly, the foreign objects get trapped in canal and act as 

a possible cause of infection. Thorough case history, clinical and 

radiographic examinations are essential determine the nature, 

size, location of the foreign body and the difficulty involved in 

its retrieval. The purpose of this case series is to report two cases 

of triumphant orthograde retrieval of foreign objects from the 

canals of incisors, avoiding the need for surgical intervention. 

 

Index Terms- Foreign body, watch dial, habits 

 

I. INTRODUCTION 

ncidence of foreign object in the pulp chamber and root canals 

is most frequently seen in children because of the habit of 

inserting them into the mouth (1). It is not uncommon in adults, 

as they hold or pull things with their teeth during their day-to-day 

activities or for occupational reasons. Sometimes these objects 

get stuck in the root canals of the teeth. Adults do not report 

unless they become symptomatic. Often such objects can act as a 

potent focus of infection which is followed by complications. 

This is more likely to occur in a tooth with an open pulp chamber 

caused by trauma, caries or in case of incomplete root canal 

procedures. 

       Many authors have reported objects like screws, staple pins, 

pencil leads and tooth picks (2-4). In some cases, the tooth 

remains asymptomatic and presence of foreign body revealed 

only during routine radiographic examination. It may be 

associated with pain, swelling and recurrent abscess. Presence of 

these objects prevents thorough instrumentation of root canal 

system. So, their removal is necessary to re-negotiate the canal 

and complete the endodontic treatment successfully. The objects 

can be retrieved with some ease if they are located within the 

pulp canal. But once the object has been pushed apically, their 

retrieval becomes complicated and surgery becomes 

unavoidable. 

 

Case report 1: 

       A 32 year old male patient reported with the chief complaint 

of pain in the upper front tooth. History revealed that he got his 

front tooth fractured after trauma due to fall injury before 2 

years. Clinical examination revealed fracture (Ellis class 3) and 

associated discoloration of the crown in tooth #8. An intraoral 

periapical radiograph revealed the presence of a radio-opaque 

object inside the root canal for its full length (fig 1a). After 

considering the clinical and radiographic findings, an attempt to 

retrieve the foreign object and thereafter completing the root 

canal treatment was planned. 

       A conventional access cavity was prepared under rubber 

dam isolation. K- files were used to bye-pass the foreign object.  

Alternating irrigation of sodium hypochlorite (Parcan, Septodont, 

India) and saline was done. After a series of attempts, the object 

moved coronally and was pulled out with a tweezer. Retrieval of 

foreign body in the root canal was confirmed with a radiograph. 

The object was a watch dial golden brown in colour and 

measured approximately 10mm in length (fig 1b). Working 

length was estimated and biomechanical preparation was 

completed. Finally, the root canal was irrigated with saline and 

chlorhexidine was used for final rinse.  An intra- canal 

medicament containing calcium hydroxide was administered. In 

the next appointment, obturation of the tooth was done with 

gutta-percha using lateral condensation technique (fig 1c).  

 

Case report 2: 

       A 26-year-old girl presented with the chief complaint of 

fractured crown in the upper front tooth. Patient gave the history 

of trauma 3 years back for which the patient had undergone 

treatment by a trained dental person.and was given a full crown 

restoration. The tooth was asymptomatic after the treatment. On 

examination, right central incisor was fractured at the level of 

cervical third of the crown and it was tender on percussion. A 

transparent shelf cured resin restoration with metallic pin- like 

object snuggly fitting inside the canal was seen protruding from 

the orifice. Radiographic examination revealed radiopaque object 

in the canal extending till middle third of the canal (Fig. 2a). The 

tooth was isolated, The crown shape restoration along with metal 

extending into canalwas removed by extraction forecep 

successfully with the same. The object was a metal pin about 10 

mm in length which was used, probably like a post to retain the 

crown restoration (Fig. 2b). Working length was determined 

radiographically and the canal was negotiated till the full 

working length. access cavity was cleaned, reshaped, and the 

pulp chamber was irrigated with normal saline and closed 

dressing was given.patient recalled for routine endodontic 

treatment but she does not come due to examination. 

 

II. DISCUSSION 

       Numerous cases have been reported delineating various 

foreign objects being lodged inside the root canal system. Root 

canal can be blocked by the presence of broken instruments, 

canal obturation materials, and in some cases, by foreign objects 

inserted by the patient himself. The habit of placing objects into 

the mouth develops from the childhood and in some individuals 
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this persists for years or even throughout the life. Self-mutilation 

is a behaviour commonly observed in patients with psychological 

depression where they violently inflict lesions to their own 

bodies deliberately or accidentally. Various objects have been 

reported to be lodged in the pulp chamber and root canal of teeth, 

such as pencil leads, metal screws, beads, stapler pins, nails, pins, 

wooden tooth picks, tooth brush bristles, crayons, and pieces of 

other plastic and wooden pieces. 

       Objects lodged in root canal can be categorised into metallic 

and non-metallic objects. Metallic objects are readily recognized 

from routine radiographs as they are radio-opaque. McAuliffe 

summarized various radiographic methods to be adopted to 

locate the radio-opaque foreign objects, such as parallax views, 

vertex occlusal views, triangulation techniques, stereo 

radiography, and tomography (3). Specialized imaging 

techniques such as cone beam computed tomography (CBCT) 

can also assist in the localization (5). Whenever resistance is felt 

in the canal and it is not visible in radiographs then careful 

instrumentation with ultrasonics under dental operating 

microscope can be of immense help in diagnosis and retrieval 

procedures (6).  

       A conventional practice employed during emergency root 

canal treatment involves leaving the pulp chamber open where 

pus continues to discharge through the canal and cannot be dried 

within a reasonable period of time. This is the most common 

reason for lodgement of foreign objects in the pulp chamber and 

root canals. Weine recommends that the patient remains in the 

office with a draining tooth for an hour or even more and finally 

ending the appointment by sealing the access cavity (7). With the 

access cavity closed, no new strains of microorganism system are 

introduced and food debris and foreign body lodgement within 

the tooth can be avoided. If a clinician decides to leave the pulp 

chamber open following access cavity preparation, the patient 

should be warned about the risks of any foreign object being 

lodged in the open canal. However, the clinician should always 

consider the benefits and risks associated with leaving the pulp 

chamber open for prolonged periods of time. 

       Foreign bodies in root canals can act as focus of infection. 

Foreign bodies pushed through root canal into the sinus are one 

of the causes of chronic maxillary sinusitis of dental origin (4). 

Actinomycosis following placement of piece of jewellery chain 

into a maxillary central incisor has been reported (8). Hence, 

extreme care should be taken not to push the object beyond the 

apex. Retrieval of foreign objects lying in the pulp canal using 

ultrasonic instruments (6), the Masserann kit (9), modified 

Castroviejo needle holders (10) have been described in the 

literature. There is also a description of an assembly of a 

disposable injection needle and thin steel wire loop formed by 

passing the wire through the needle being used. This assembly 

was used along with a mosquito haemostat to tighten the loop 

around the object (11). Nehme (12) had recommended the use of 

operating microscope along with ultrasonic filing to eliminate 

intra-canal metallic obstructions. According to Walvekar et al 

(13), if the foreign object is snugly bound in the canal, the object 

may have to be loosened first; it should then be removed with 

minimal damage to internal tooth structure to prevent perforation 

of the root. Extreme patience and caution is needed to prevent the 

fracture of the instrument that is being used to retrieve the 

foreign object. 

       In the present case reports, the foreign objects were located 

within the root canal and retrieved successfully by a simple 

nonsurgical technique. It is essential that the dentist, when faced 

with retrieval of a foreign body, obtains a thorough history, 

carries out a detailed examination and necessary investigation to 

determine the position, size, likely composition, and degree of 

difficulty that will be encountered during its retrieval. 

 

III. CONCLUSION 

       Orthograde removal of foreign objects from root canal is 

usually a significant challenge to the practitioners. Detailed case 

history taking and clinical and radiographic evaluation are 

necessary to come to a conclusion about the nature, size, and 

location of the foreign body. Careful instrumentation with 

patience is needed for retrieval of the foreign body. The utmost 

importance is to prevent further complications.  
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Abstract- Three different explants; leaf, root and stem were taken 

from in vitro grown seedlings to observe shoot regeneration, 

callus induction and rooting Sunflower (Helianthus annuus L.). 

Shoots were regenerated on MS basal medium containing 

0.1mg/l α-naphthalene acetic acid (NAA) with six different 

concentration of 6-benzylaminopurine (BAP) (0.0, 0.5, 1.0, 1.5, 

2.0, 2.5, and 3.0mg/l).  The regenerated shoots were induced root 

on MS basal medium with Indole-3- butyric acid (IBA) (0.01, 

0.1, 1.0 mg/l). Callus was induced on MS basal medium with 0.1 

mg/l BAP + 2, 4 D (0.0, 0.5, 1.0, 1.5, 2.0, 2.5, and 3.0mg/l). 

Completely Randomized Design (CRD) with 10 replicates was 

used. Data was analyzed using SAS program (9.1.3).  

        After 30 days the numbers of regenerated shoots, callus 

diameter, time for callus initiation and shoot regeneration, 

number of roots and mean root length were evaluated. 

Observations indicated that there were a significant treatment 

effects at p<0.05 level. Significantly highest number of shoots 

(2.5 shoots/explant) was observed from stem explant in MS basal 

medium with 0.5 mg/l BAP + 0.1mg/l NAA. Shoots were highly 

responded for root induction at 1.0 mg/l IBA. Significantly 

highest diameter of callus (1.79 cm) was observed at 2.0mg/l 2, 

4-dichlorophenoxy acetic acid (2, 4 D) with 0.1 mg/l BAP. 

Result of this study revealed, among three types of explants, the 

highest response for shoot regeneration and callus production 

observed from stem explants in Helianthus annuus L. 

 

Index Terms- Helianthus annuus L, regeneration, callus 

induction, root formation 

 

I. INTRODUCTION 

unflower (Helianthus annuus L. - Asteraceae) has heliotropic 

movement of the sunflower’s head and it is now fairly widely 

cultivated throughout the world (Cavallini et al, 1997). 

Sunflower is cultivated mainly as a staple crop for edible oil 

production as well as a source of protein and bio renewable 

energy. However this species is used as an ornamental plant due 

to attractiveness flower (Mayor et al, 2010). Sunflower oil has 

high linoleic acid content. Linoleic acid is required for the cell 

membrane structure, cholesterol transportation in the blood and 

for prolonged blood clotting. Hence, Sunflower oil helps to 

reduce the serum cholesterol levels. 

        Sunflower is an annual herbaceous crop that is propagated 

by seed only. The cultivars grown were open-pollinated and 

cross-pollinated mostly by insects. Self-incompatibility can be 

seen in sunflowers which is why they rely heavily on pollen 

movement between plants by insects and bee colonies. Poor seed 

germination is one of major problem in sunflower cultivation and 

also stratification is required to induce seed germination. To 

attain sustainable sunflower productions, some constraints have 

been addressed by conventional breeding and enhanced 

management but it has resulted in limited commercial success.  

The integration of modern biotechnology like plant tissue culture 

into breeding programs may provide powerful tools to overcome 

these limitations. 

        The application of biotechnological methods for improving 

the characteristics of sunflower is limited mainly by the difficulty 

of regenerating plants in a reproducible and' efficient way. 

Sunflower organogenesis is highly variable and depends upon 

genotype, specific media components and the nature of the 

explant. Over the last few years, a variety of techniques for 

regeneration by organogenesis [Berrios, E.F (1999), Chraibi, 

K.M.B (1992), Witrzens, B.T (1988), Mohammad Sharrif 

Moghaddasi, (2011)] or somatic embryogenesis [Mohammad 

Sharrif Moghaddasi (2011), Nestares, G., R (1996)] have been 

described in this species. Plant regeneration parameters have 

been shown to be under quantitative genetic control in sunflower 

[Berrios, E.F (1999), Sarrafi, A.R (1996)]. Sunflower tissue 

culture has been doing since two or three decades. The first 

report of successful plant regeneration from sunflower callus was 

observed by Sadhu, (1974).  By growing stem pith on a modified 

White's medium with 1 mg/l IAA, callus was induced. After 10 

weeks, one piece of callus differentiated into several plantlets. 

Greco et al., (1984) showed that callus capable of regeneration 

can be obtained from every part of the seedlings (except roots). 

Paterson & Everett (1985) reported embryogenesis of sunflower 

inbred from 12 day old seedling hypocotyl explants on a 

modified MS medium (supplemented with 6.9 g/l total KN03, 40 

mg/l Adenine sulphate, 500 mg/l casamino acids, 1.0 mg/l BA, 

1.0 mg/l NAA and 0.1 mg/l GA3). Cavallini & Lupi (1987) 

studied cytological condition of in vitro shoot apical meristem 

derived calli and regenerated shoots. Knittel, et al., (1991) 

obtained high frequency plant regeneration from mature 

sunflower cotyledons. Pugliesi, et al, (1991) showed plant 

regeneration and genetic variability in tissue cultures of 

sunflower cotyledons. 

        Present study was conducted to select most suitable explants 

source for rapid shoot multiplication, appropriate hormone 

concentration and their combinations for proper shoot 

proliferation, callus induction and induce rooting. The develop 

protocol an “efficient in vitro propagation for Helianthus annuus 

L” will be beneficial for future plant breeding aspects.  
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II. METHODOLOGY 

        Sunflower seeds (variety 345) were purchased from Onesh 

Agri (Pvt) Ltd. Kent Road, Colombo. Seeds of Helianthus 

annuus L were washed with soap water and running water for 1/2 

– 1 hr. Then surface sterilized by immersion in 70% ethanol for 

two minutes. After that seeds were surface sterilized using 20% 

clorex for 20 minutes in laminar air flow cabinet. Surface 

sterilized seeds were rinsed 3 times with sterile distilled water 

and they were dried onto sterile filter papers. Seed coat was 

removed using sterile scalpers and pliers. Seeds were introduced 

to glass tubes (1 seed/tube) containing 5ml of hormone free 

Murashige and Skoog’s basal medium (MS). Three weeks old in 

vitro seedlings (10cm height) were used to take explants. 

        After 14 days, stem, leaves and root were dissected from in 

vitro grown seedling as explants. Stem and roots cut into 0.5 cm 

long pieces and leaves were cut transversally into two parts and 

then cultured on Murashige and Skoog (MS) medium 

supplemented with 0, 0.5, 1.0, 1.5, 2.0, 2.5, 3mg/L BAP with 

0.1mg/L NAA for shoot induction. (4 explants/ Jam bottle 

containing 20ml MS medium). Explants were cultured on MS 

medium supplemented with 0, 0.5, 1.0, 1.5, 2, 2.5, 3mg/L 2, 4 D 

with 0.1mg/L BAP for callus induction. (1 explants/glass tube 

containing 4ml MS medium). After that developed callus were 

transferred to the MS basal medium with different BAP 

concentrations to regenerate. The type of explants highly 

responded for the shoot and callus induction was observed. 

Regenerated shoot were rooted in MS basal medium 

supplemented with different concentration of IBA (0.01mg/l, 

0.1mg/l and 1.0mg/l). 

        All medium solidified by 0.8% agar and the p
H
 was adjusted 

to 5.8- 6.0 using 0.1M NaOH. All media were autoclaved at 

121
0
C for 20 min. The cultures were maintained at a temperature 

of 24
0
C ± 1

0
C under continuous fluorescent light (35μEm

-2
s

-1
). 

Treatments were replicated 10 times and number of shoots per 

explants and time taken to regenerate, diameter of callus and 

time taken to initiate callus (days) and number of roots per shoot 

were recorded. 

 

III. STATISTICAL ANALYSIS 

        The experiment was arranged in a Completely Randomized 

Design (CRD). Data was analyzed using SAS program (9.1.3). 

Data were subjected to analyses of variance and the mean 

comparison was done using Duncan Multiple Range Test 

(DMRT) at 5% significance level. 

 

IV. RESULT AND DISCUSSION 

Effects of plant growth regulators on shoot induction 

        Shoot initiation could be observed in stem explants while 

both leaves and root explants not responded for shoot 

regeneration. The highest mean number of shoots per stem 

explants (2.5) produced 0.5mg /l BAP with 0.1mg /l NAA (fig. 

2). There was no significant difference in shoot production 

between the treatments with BAP at 1.0, 1.5mg/l with NAA 

0.1mg/l. However no any shoot production observed in BAP at 

0.0, 2.0, 2.5, 3.0 mg/l with NAA 0.1mg/l. The stem explants of 

Helianthus annuus initiated shoots during the shortest time (7 

days) at 0.5mg/L BAP and 0.1mg /l NAA (fig 1 and fig. 5b).  

        Similar results were observed from Hayati Arda (2004), 

different Hybrid of Helianthus annuus L was given the best 

result at the 0.5mg/l BAP and 0.1mg/l NAA by culturing 

cotyledon leaves, hypocotyls, leaf and root explants for the shoot 

generation. According to Ekrem et al (1998), Shoot tip explants 

of cv. Hysun 45 was given best result for shoot initiation at the 

0.5mg/l BAP with 0.1mg/l NAA. But shoot tip explants gets 

maximum number of shoots in the 2.0mg/l BAP without NAA. 

According to Ozyigit et al, (2005, 2007) recorded that the best 

condition for shoot induction of sunflower was found to occur on 

MS medium with 0.5mg/l NAA combined with 1mg/l BA. But in 

the current study, best result observed in MS basal medium with 

0.5mg/l BAP and 0.1mg/l NAA. 

        Auxins are particularly included in a culture medium to 

stimulate callus production and cell growth, to initiate shoots, 

particularly roots and to induce somatic embryogenesis. 

Cytokinines (BAP) have been reported to induce the 

development of axillary buds and adventitious buds through 

decreasing apical dominance (Taji et al, 1995). When cytokinin 

was higher than the auxin level, shoot development was 

promoted. Similar results were observed in the present 

experiment. Presence of cytokinin at a relatively high level with 

low level of auxin promoted the shoot multiplication. 

 

 
Fig. 1 Time taken to regeneration shoot on different hormone 

combination of BAP (mg/l) and NAA (mg/l). Mean with the 

same letters are not significantly different at P<0.05 

 

 
Fig. 2 Effect of different hormone combination of BAP (mg/l) 

and NAA (mg/l) on shoot regeneration of Helianthus annuus 

L using stem explants. Mean with the same letters are not 

significantly different at P<0.05 

 

Effects of plant growth regulators on callus induction 

        Callus induced at 2, 4-D (0.0, 0.5, 1.0, 1.5, 2.0, 2.5 and 3.0 

mg/l) with 0.1 mg/l BAP from stem and leaf explants. Root was 

not responded for callus formation in any tested hormone 

(c) (d) 
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concentration. In both stem and leaf explants, callus initiation 

was significantly (p<0.05) high in MS basal medium containing 

2mg/l 2, 4 D and 0.1mg/l BAP.  But callus inductions from stem 

were faster than leaf. Callus induction of stem get shorter time 

(7.2 days) compare to leaf explants (12.9 days) (fig. 3, fig.4 and 

fig. 5c,d). 

        Similar results were observed from Pandurang et al (2012), 

callus was inducted from various explants viz., cotyledon, 

hypocotyls and leaf explants of in vitro grown plantlets in 

sunflower. 2, 4-D and NAA were used for callus induction in the 

range of 1-3 at 2 and 3mg/1 responded well for callus induction 

and growth NAA did not favored much callus induction at any of 

the concentration used. According to Ekrem et al (1998), shoot-

tips, hypocotyls, cotyledons and cotyledonary petioles were 

enhanced the callus induction in the combination of 2.0 mg/l 2, 4 

D and 0.1 mg/l BAP. According to Maria Carla Lupi, (1987) 

Hypocotyls and cotyledon explants formed callus on medium 

containing 2mg/l NAA and 0.5mg/l BA. Ozyigit et al (2005, 

2007) observed callus can be obtained from different explants 

with various plant hormones and their combinations. For callus 

induction, MS + 1mg/l 2, 4 D were used. But in the present 

study, highest callus was induction was observed in 2 mg/l 2, 4 D 

and 0.1mg/l BAP. 

        Result of this study revealed, among three types of explants 

stem, leaf and root highest response for shoot production 

observed from stem explants in Helianthus annuus L. Callus 

induction from stem explants was faster than leaf and root. In 

sunflower tissue cultures, hypocotyl and cotyledon explants are 

good regeneration materials that show different regenerative 

behavior when kept in a culture, depending on their genotype 

(Ozyigit et al, 2007). The similar results were observed in our 

study; shoot initiating visually observed in stem explants. Both 

leaves and root explants not responded for shoot regeneration in 

all tested hormone combinations. Callus induction from stem 

explants was faster than leaf and root. 

 

 
 

Fig. 3. Effect of different hormone combination of 2, 4 D 

(mg/l) and BAP (mg/l) on callus induction of Helianthus 

annuus L using stem explants. Mean with the same letters are 

not significantly different at P<0.05 

 

 
 

Fig. 4 Time taken to initiate callus in different hormone 

combination of 2, 4 D (mg/l) and BAP (mg/l). Mean with the 

same letters are not significantly different at P<0.05 
 

Effect of plant growth regulators on root induction 

        MS basal medium with IBA significantly (p<0.05) affected 

to develop roots 0f Helianthus annuus L. The highest mean 

number of roots per explants (6) and mean root length (3 cm) 

was observed in 1.0mg/l IBA. But of 0.1mg/l and 1.0mg/l IBA 

not significantly (p< 0.05) affected for the root length (Fig 5e and 

fig. 6). The lowest mean number of roots per explants (1) and 

mean root length (6 cm) was observed in 0.01mg/l IBA. 

Helianthus annuus had highest root induction at 1mg/l IBA. 

According to Ozyigit et al, 2007 roots were thicker and denser on 

MS medium supplemented with 1mg/l IBA than hormone free 

MS medium. Similar results were observed in present study too, 

thicker and dense root induction could be observed at 1mg/l IBA.   
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Figure 5: (a) In vitro seedling of Helianthus annuus (b) shoot induction in 0.5mg/l BAP with 0.1mg/l NAA (c), (d) callus 

induction in 2mg/l 2, 4 D with 0.1 mg/l BAP from the stem explants (d) the leaf explants (e) root induction in 1.0 mg/l (f) rooted 

sun flower in vitro plant 

 

 
 

Fig. 6. Effect of IBA (mg/l) concentrations on number of root and root length 

Mean with the same letters are not significantly different at P<0.05 

 

V. CONCLUSION 

         According to results, optimum shoots induction was 

observed on MS basal medium containing 0.5mg/l   BAP + 

0.1mg/l NAA. Optimum callus induction was observed on MS 

basal medium containing 2.0 mg/l 2, 4 D + 0.1 mg/l BAP. 

Highest root formation was observed on MS basal medium 

containing 1 mg/l IBA. Among tested 3 types of ex-plants via 

stem, leaf and root; highest response for shoot regeneration and 

callus induction observed from stem explants in Helianthus 

annuus L. 
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    Abstract- Increasing use of World Wide Web and 

communication channels like mobile networking has increased 

the number of images used throughout the world. Continuing 

advancements in both hardware and software coupled with 

higher image processing and image vision tools, have made it 

possible to store huge amount of images. This increase in number 

of images and image databases has necessitated the need for 

image mining. The extension of data mining into the image 

domain is known as image mining. It is an interdisciplinary 

endeavour that draws upon expertise in computer vision, image 

processing, image retrieval, data mining, machine learning, 

database, and artificial intelligence. Rather than the development 

of many algorithms and applications in various research fields, 

image mining is still rarely untouched area. It mainly comprises 

of faster image retrieval and quality of the retrieved image. The 

extraction of implicit knowledge, image data relationship, and 

similar type of patterns may be the possible candidature to speed 

up the process of image retrieval. The proper combination and 

parameterization of these attributes can help out to retrieve better 

images at short point in time. This paper incorporates such two 

algorithms namely- hierarchical and k-means to have a good 

quality image retrieval at efficient pace. 

 

    Index Terms- Image processing, Image Mining, Image 

Retrieval, K-mean, Clustering 

 

I. INTRODUCTION 

vast amount of image data is generated in daily life as 

image data plays vital role in every aspect of the systems 

like business, hospitals, engineering and so on. Image mining is 

the study of new technologies which helps to analysis and 

interpretation of the images and thus helps in development. 

Image retrieval is at the heart of this complete process. It is still 

at the experimental stage and growing field of research. Image 

retrieval is the process of browsing, searching and retrieving 

images from a large database of digital images. The collection of 

images in the web are growing larger and becoming more 

diverse. Retrieving images from such large collections is a 

challenging problem. One of the main problems is, it is hard to 

locate a required image in a huge and varied collection. On the 

other hand it is very much possible to identify a desired image 

from a small set simply by browsing, but the much more 

effective techniques are needed with collections contain 

thousands of items. To search for images, a user may provide 

query terms such as keyword, image file/link, or click on some 

image, and the system will return images "similar" to the query. 

The similarity used for search criteria could be meta tags, color 

distribution in images, region/shape attributes, etc. 

Unfortunately, image retrieval systems have not kept pace with 

the collections they are searching. The shortcomings of these 

systems are due both to the image representations they use and to 

their methods of accessing those representations to find images. 

The problems of image retrieval are becoming widely 

recognized, and the search for solutions an increasingly active 

area for research and development. The number of features 

required to represent an image can be very huge[1].  This paper 

proposes a novel image retrieval system which focuses on 

features of input query image as compared to the features of 

whole database image. Here hierarchical and k-means clustering 

is applied on database images so that query image’s low level 

features as texture and shape are compared to only clustered 

images features rather than whole database image’s features to 

improve speed, accuracy and efficiency. Thus, accuracy and time 

have been analyzed due to clustering in database images for 

retrieval. 

II. LITERATURE SURVEY 

    Chary et al. [2] described the retrieval of images within a large 

image collection based on color projections and different 

mathematical approaches which are introduced and applied for 

retrieval of images. Images are sub grouping using threshold 

values, they considered R, G, B color combinations for retrieval 

of, which are implemented and results are included, and through 

results it is observed that it obtaining efficient results 

comparatively to the previous one and existing. This method 

provides the best solution in large image set compared with total 

of 10000 images with different categories. S. Balan and T. Devi. 

[3] explains that the retrieval process represents a visual query to 

the system and extracts the images based on the user request such 

mechanism referred to as query-by-example and used to compare 

some similarity metrics to compare query and target images. The 

greater demand for retrieval and management tools for visual 

data and visual information is a more capable medium of 

conveying ideas and is more closely related to human percept ion 

of the real world. Kreftin et al. [4] proposed the grid integration 

of medical image processing applications as grid workflows, 

where the workflow manager is responsible for the execution of 

all tasks related to grid communication and the developer is 

responsible for setting the access rights on his code and defining 

A 
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the workflow manager what to do with it.  Coarse-grained 

parallelization of processing steps can be applied in order to 

achieve runtime reduction. Kooper et al. [5] presented a novel 

solution for reconstructing 3-D medical volumes proposing the 

WS implementation as an additional layer to a dataflow 

framework. Olabarriaga et al. [6] developed a set of medical 

image analysis tools and described the requirements in order to 

integrate the existing systems (frameworks) with them. Stanchev 

[7], using image mining in image retrieval, described a new 

method for image retrieval using high level semantic features. 

The method includes the extraction of texture characteristics, 

low-level color, shape and various high level semantic features 

using the rules of the fuzzy logic helps in image mining 

technique. Herbert Daschiel and Mihai Datcu [8] explains the 

concept of Knowledge-driven content-based information mining 

system created to elaborate large amount of  remote sensing 

image data. The system contain of intensive online and offline 

interface. The offline section include the extraction of ancient 

image features(such as facial expression, texture), their firmness, 

and data lessening, the generation of a entirely unsupervised 

image content-index, and the ingestion of the catalogue entry in 

the database management system. R. Brown, B. Pham. [9] 

described in detail a broad hierarchical image classifier approach 

and illustrated with which it can trained to find objects using 

support vector machine concept. In this approach speed and time 

complexity of algorithm is not discussed. Aura Conci. , Everest 

Mathias, M.Castro [10] proposed a framework for mining images 

by colour content. Their framework provides the possibility of 

use 5 distance function for evaluation of similarity among images 

and 2 types of quantization. 

III. SYSTEM ANALYSIS 

Main issues in analyzing images are the effective identification 

of features and another one is extracting them. For centuries, 

most of the images retrieval is text-based which means searching 

is based on those keyword and text generated by human’s 

creation. Unfortunately, image retrieval systems have not kept 

pace with the collections they are searching. Most of the image 

retrieval systems present today are text-based, in which images 

are manually annotated by text-based keywords and when we 

query by a keyword, instead of looking into the contents of the 

image, this system matches the query to the keywords present in 

the database. The text-based image retrieval systems only 

concern about the text described by humans, instead of looking 

into the content of images. Data Clustering is often took as a step 

for speeding-up image retrieval and improving accuracy 

especially in large database. In general, data clustering 

algorithms can be divided into two types: Hierarchical Clustering 

Algorithms and Non-hierarchical Clustering Algorithms. 

However, Hierarchical Clustering is best suitable for clustering 

small quantities of data. Non- hierarchical is suggested to cluster 

large quantities of data. The most adapted method for non-

hierarchical clustering is the K-Means clustering algorithm. This 

obviously suggests reducing the quantities of images prearranged 

to hierarchical clustering to have a faster retrieval. We can 

combine the image attributes such as color, texture, and shape in 

order to have a small set of data images. For this small set of data 

images, hierarchical cluster will retrieve images faster. These 

images later combined with K-Means clustering algorithm will 

produce better and accurate images. Thus, we propose an 

integrated approach to combine merits of the hierarchical 

clustering and k-means and discard disadvantages mentioned 

above of hierarchical and k-means algorithm. This method is 

different from the existing methods which first includes 

hierarchical clustering to confirm the number of clusters with 

location and then run the K-means clustering. The idea of the 

concept is to cluster first half data by hierarchical clustering and 

rest half by K-means in one round. 

IV. SYSTEM DESIGN 

    The proposed system can be portrayed in the fig 4.1.Initially 

we create the image database.  Then we extract the query image 

depend on the combination of color, texture, and shape of 

selected dataset. Now, the clustered images from the hierarchical 

clustering are applied to the k-means algorithm which takes the 

input parameter, k, and partitions a set of n objects into k clusters 

so that the resulting intra-cluster similarity is high.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Image Mining System 

  

  An object is assigned to the cluster to which it is the most 

similar one.  This object assignment is based on the distance 

between the object and the center it’s closest to. It then computes 

the new centroid and in this way each center finds the centroid of 

its own points. This process iterates until the criterion function 

converges. Thus, the retrieval will be very accurate with the 

hierarchical and K-Means clustering. It leads to the better 

performance than by using individual algorithmic methods. 

 

V. IMPLEMENTATION 

    To implement the above proposed system, we have used 

MATLAB as a tool. MATLAB is a state-of-the-art mathematical 

software package, which is used extensively in both academia 
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and industry. It is an interactive program for numerical 

computation and data visualization, which along with its 

programming capabilities provides a very useful tool for almost 

all areas of science and engineering. MATLAB makes use of 

highly respected algorithms and hence we can be condensing 

about our results. Powerful operations can be performed using 

just one or two commands. We can build up your own set of 

functions for a particular application. MATLAB is a high-

performance language for technical computing. It integrates 

calculation, visualization, and coding in an easy-to-use 

environment where tribulations and solutions are expressed in 

well-known mathematical notation.   

 

     

VI. RESULT & DISCUSSION  

    For this approach we have used performance parameter as-

time, relevant images, accuracy, Recall and Precision.   

 

A. Accuracy 

Accuracy of an image retrieval task is defined as the ratio of the 

number of relevant images retrieved to the total number of 

images retrieved expressed in percentage. 

 

100
retrieved images of number total

images relevant of number
=Accuracy (1) 

 

 

Where, total number of images retrieved = number of relevant 

images + number of irrelevant images  

An assumption is made to calculate the accuracy values using the 

first 50 relevant image results for uniformity and simplicity of 

calculations. Accuracy is a vital parameter for evaluation as it is 

a direct measurement of the quality and user satisfaction of the 

image retrieval process. It is summarised in Table 1 

 

B.  Recall 

Recall measures the capability of the system to retrieve all 

models that are relevant, while precision measures the capability 

of the system to retrieve only models that are relevant. Recall can 

be calculated as: 

 

 images relevant of number total

reterived images relevant of number
= Recall (2) 

C.  Precision 

It can be calculated as: 

retrieved images of number total

retrieved images revelant of number
=Precision (3) 

The first test is based on the color dominant and texture features 

approach. In this test, the 4 image classes are taken and we have 

calculated the precision and the recall for these different image 

classes in Table 2. 

 

TABLE I 

RESULTS OBTAINED BASED ON COLOR, TEXTURE, SHAPE AND 

COMBINED APPROACH 

Image Class 
Time 

(Seconds) 

Image 

Receive

d 

Relevant 

Images 
Accuracy 

Classification 

based on color 
1.8544 11 3 27% 

Classification 

based on 

shape 

1.8274 11 2 18% 

Classification 

based on 

texture 

1.8385 11 2 18% 

Classification 

based on 

color, shape 

and texture 

1.8191 11 9 81.81% 

 

 

 

TABLE III 
RECALL AND PRECISION FOR 4 IMAGE CLASS 

TEST 
IMAGE 

1 

IMAGE 

2 

IMAGE 

3 

IMAGE 

4 

Class TajMahal 

Great 

Wall of 

China 

Wall Flowers 

Query Image 

Type 
Jpg Jpg Jpg Jpg 

Matched 

Relevant 

Images 

6 6 7 5 

Precision 0.75 0.66 0.77 0.62 

Recall 0.86 0.75 0.87 0.71 

 

 

 

The comparison between the individual approach 

and combined approach using the parameters is 

shown as below: 

 

TABLE III 

COMPARISION BETWEEN INDIVIDUAL APPROACH AND COMBINED 

APPAROACH 

Parameters 
Individual 

Approach 

Combined 

Approach 
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MeanTime(sec) 1.8336 1.8191 

Mean Accuracy(%) 21% 81.81% 

 
 

So, it can be clearly visible that the combined approach gives a 

much   more   balanced   performance   in   terms of all two 

parameters. While keeping the mean time taken for image 

retrieval below 2 seconds, we can achieve an accuracy of 

81.81%. 

 

     

VII. CONCLUSION 

As day by day use of images, pictures is increasing it makes 

image database very large, thus to get the desired image it takes 

lot of time. So the difficulty is not the technology it basically 

very large database. To reduce such large database for desired 

images this paper suggest hierarchical algorithm. Hierarchical 

algorithm gives the best result for small dataset. Pre processing 

of image based on color, texture and  shape help to reduce the 

dataset this lead to proficient retrieval at the same time to ensure 

the precise image retrieval we incorporates k-means algorithm. 

Thus hierarchical and k means supports the proficient and precise 

image mining respectively. This combinatory approach has 

81.81% proficiency.  Thus using hierarchical and K-Means 

techniques together not only facilitates the user not to overlook 

the image he may require but also to obtain accurate favored 

image results proficiently. 
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Abstract- Robust streaming of video over 802.11 WLANs poses 

many challenges, including packets losses caused by network 

buffer overflow or link erasures, time-varying wireless channel 

and video content characteristics etc. To improve the 

performance of real-time video transmission over 802.11 

WLANs, the use of cross layer design approach is required 

which allows communication between layers by permitting one 

layer to access the data of another layer, thereby facilitating the 

exchange of information. One of such design approach includes 

Application (APP) and Medium Access Control (MAC) layers 

considerations and is explored in this paper. This study focuses 

on H.264/MPEG4-AVC, the most widely accepted video coding 

standard and provides better quality compressed video and 

flexibility in compressing and transmitting video at APP layer 

and the retry limit settings of the MAC layer can be optimized in 

such a way that the overall packet losses are minimized. In this 

paper, the proposed Top-Down cross-layer design involves the 

mapping of H.264 video slices (packets) to appropriate access 

categories of IEEE 802.11e according to their information 

significance. 

 

Index Terms- H.264/MPEG – 4 – AVC, IEEE 802.11, 

IEEE802.11e, IEEE 802.11 Timebase, AIFS, CW, Backoff 

counter, retransmission deadline, MAC-Centric cross layer 

architecture, . 

 

I. INTRODUCTION 

ideo transport over wireless networks usually requires 

retransmissions to successfully deliver video data to a 

receiver in case of packet loss, leading to increased delay time 

for the data to arrive at the receiver side. Delay constraint is, one 

of the most important requirements in real-time applications [1]. 

To support the varying QoS requirements of emerging 

application such as those involving continuous media, a new 

standard IEEE 802.11 is specified. This standard aims to support 

QoS by providing differentiated classes of service at the MAC 

layer. The designing of cross-layer for video transmission over 

WLANs, it is necessary to study of APP layer and MAC layer 

characteristics along with the network behaviour. The main 

advantage of cross layering is to maintain the functionalities 

associated to the original layers but to allow coordination, 

interaction and joint optimization of protocols crossing different 

layers.  

        At APP layer, H.264/MPEG-4 AVC is a recent video 

compression standard jointly developed by the ITU-T VCEG and 

the ISO/IEC MPEG standard committees. This standard provides 

much higher compression than earlier standards. It allows not 

non-interlaced video coding but also interlaced video  coding 

very efficiently, and also offers not only high-quality service in 

high-bandwidth network but also acceptable quality service in 

low-bandwidth network. Coding of video is performed by picture 

by picture. Each picture is first partitioned into a number of 

slices. Slice consists of sequences of macroblocks with each 

macroblock consisting of luminance (Y) and associated two 

chrominance (Cb and Cr). The hierarchy of video data as –  

 

Picture[slice{macroblocks(sub-macroblock(blocks(pixels)))}] 

  

        IEEE 802.11e was proposed to prioritize packets into 

different categories for priority scheduling. The IEEE 802.11e 

EDCA is designed to enhance the 802.11 DCF mechanisms by 

providing a distributed access method that can support service 

differentiation among different classes of traffic aiming to better 

deliver multimedia traffic over the IEEE 802.11 WLANs. The 

EDCA  of 802.11e standard defines four ACs. These four ACs 

which are proposed to carry four different types of traffic 

specifically voice, video, best effort and background traffic and 

have different transmission priorities as shown in Table I. 

 

TABLE I Priority Value and corresponding AC’s [2] 

 

User 

Priority 

Access 

Categories 

 

Destination 

3 AC_VO  Voice 

2 AC_VI  Video 

1 AC_BG Best Effort 

0 AC_BE Background 

 

        In the framework Transport layer receive the slice type and 

deadline from APP layer and encapsulates it into packet header. 

MAC layer then retrieves the encapsulated information from the 

packet header as shown in Fig. 1. 

        Section II defines APP layer considerations, H.264/MPEG4-

AVC video coding standard. Section III describes MAC layer 

considerations for real time video transmission. This evaluates 

the EDCA behaviour propose an appropriate video transmission 

V 
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techniques. Section IV introduce a  proposed cross-layer design 

approaches to achieve optimized video transmission over 

WLANs. Section V discusses the conclusions of this work. 

 

 
Fig. 1 Cross Layer Architecture [2] 

 

II. APP LAYER CONSIDERATIONS 

        In WLANs, video applications can be classified into two 

different scenarios: real-time video transmission and video 

streaming [3].  

        The H.264/MPEG-4 AVC video codec used for video 

transmission over various networking environments also known 

as MPEG_4 Part 10 or MPEG-4 AVC. The different types of 

slices in H.264 include three basic slices are I slice, P slice, B 

slice and two derived slice type called SI- and SP-slice [4]. 

Typically, I-slices contain more video information and the 

coding reference frame for other frames (P and B frames) and 

Frame I - the first level of priority, Frame P - second level of 

priority and B frame belongs to the lowest level of priority. 

 

Video coding solutions for APP layer are: 

        There are different video coding solutions for APP layer 

are:  The error resilience tools are Slice structuring, FMO, Data 

partitioning and Error concealment, RDO (Rate Distortion 

Model) mode used for rate control in APP layer to adapt the 

video traffic to the network bandwidth. JSCC (Joint Source and 

Channel Coding) schemes attempt to develop APP layer 

solutions that consider both source coding rate as well as channel 

coding rate simultaneously. JSCC can efficiently utilize the UEP 

(Unequal Error Protection) algorithm to increase the transmission 

robustness of the video bit streams [3].  

        H.264/AVC video coding use two layers namely, VCL and 

the NAL [1]. VCL contains specifications of the video-encoding 

engine including motion compensation, transform coding of 

coefficients, quantization and entropy coding. Building Block of 

NAL are NAL units, parameter sets and access units. NAL is 

responsible for the encapsulation of the coded slices into 

transport entities of the network. 

        H.264/AVC achieves higher coding efficiency not only for 

progressive but also for interlaced video. It includes the concept 

of profiles [4]. 

Profiles: 

        The H.264/AVC standard defines subsets of coding tools 

intended for different classes of applications called Profiles. A 

decoder may choose to implement only one subset (profile) of 

tools. 

        1) The Baseline profile includes I- and P-slice coding, 

enhanced error resilience tools (flexible macroblock ordering 

(FMO), arbitrary slices and redundant slices), and CAVLC. It 

was designed for low delay applications, as well as for 

applications that run on platforms with low processing power and 

in high packet loss environment. Among the three profiles, it 

offers the least coding efficiency.  

        2) The Extended profile is a superset of the Baseline profile. 

Besides tools of the Baseline profile it includes B-, SP- and SI-

slices, data partitioning, and interlace coding tools. It however 

does not include CABAC. It is thus more complex but also 

provides better coding efficiency. Its intended applications were 

streaming video. 

        3) The Main profile includes I-, P- and B-slices, interlace 

coding, CAVLC and CABAC. It shares common tools such as I- 

and P-slices, and CAVLC with both the Baseline and Extended 

profiles. In addition it shares B-slices and interlaced coding tools 

with the Extended-profile. The Main profile was designed to 

provide the highest possible coding efficiency. 

        Both CABAC and CAVLC are lossless compression 

techniques. CABAC is only supported in the Main and higher 

profiles of the standard, as it requires a larger amount of 

processing to decode than CAVLC which does not compress the 

data quite as effectively. CABAC offers 10% better compression 

than CAVLC [6].  

 

CABAC Entropy Encoding: 

        The design of CABAC involves the key elements of 

binarization, context modelling and binary arithmetic coding as 

shown in Fig. 2(a). 

 

 
Fig. 2 (a) Block diagram of CABAC of  H.264/AVC. (b) 

Binarization stage [6]. 
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1) Binarization: 

        A binarization scheme defines a unique mapping of syntax 

element values to sequences of binary decisions, so-called bins, 

which can also be interpreted in terms of a binary code tree. It is 

done on non-binary syntax elements which are converted to 

binary form called binstring. There are four basic code trees for 

binarization steps. as shown in Fig. 2(b). 

2) Coding-Mode Decision and Context Modeling: 

        By decomposing each syntax element value into a sequence 

of bins, further processing of each bin value in CABAC depends 

on the associated coding-mode decision which can be either 

chosen as the regular or the bypass mode. In the regular coding 

mode, each bin value is encoded by using the regular binary 

arithmetic-coding engine. In context modeling, model is selected 

based on previous encoded binstring which is generated in 

binarization stage. 

3) Adaptive Binary Coding Engine: 

        The Arithmetic coding engine used is based on the 

probability of symbol to be coded. Complexity reduced by 

allowing a simpler coding mode called “Bypass mode”. 

 

III. MAC LAYER CONSIDERATIONS 

        The IEEE 802.11 MAC layer aims to provide access control 

functions to the wireless channel such as access coordination, 

frame retransmission and check sequence generation. By 

adjusting the MAC parameters dynamically according to varying 

channel conditions and delay considerations one can achieve the 

improvements in the video transmission. 

        The objective of [7] is to investigate the effects of main 

parameters in a WLAN communication system, the effects of 

modulation modes at the physical layer, retry limits at the MAC 

layer and packet sizes at the application layer over the quality of 

media packet transmission. To maintain the delay as low as 

possible and high throughput, use lower retry limits in higher 

modulation modes, good channel condition with high SNR and in 

case of low SNR, lower modulation modes, higher retry limits, 

smaller packet size to achieve better performance. 

        IEEE 802.11 DCF makes use of CSMA/CA as access 

method [8]. Before initiating a transmission, each station senses a 

medium. If the medium is idle, the node waits for DCF 

interframe space DIFS before transmitting. If medium is busy, 

the station defers its transmission and initiates a backoff timer to 

avoid collisions, Backoff time is determined by CW (contention 

window). As a collision occurs, the station has to double the 

contention window. In DCF, once a station finishes a 

transmission, it waits a DIFS (Distributed Interframe Space) 

time. The IEEE 802.11e replaces DCF and PCF standard with 

HCF. In HCF, two channel access methods are used: HCCA and 

EDCA. EDCA was designed to enhance the DCF mechanism 

that can support service differentiation among different classes of 

traffic. EDCA supports QoS by introducing AC. EDCA has four 

AC acts as an independent backoff entity, that support priority 

based service. The service differentiation between these access 

categories is achieved by setting different contention window 

values (CWmin, CWmax), AIFS. AC is a queue and each queue 

has different AIFS time, CW time and retry limit. A higher 

priority queue will be assigned shorter AIFS time and CW time 

[9].  

        The IEEE 802.11 standard specifies four types of Interframe 

Spaces (IFS) utilized to define different priorities, namely Short 

Interframe Spaces (SIFS), Point Coordination IFS (PIFS), 

Distributed IFS (DIFS), and Arbitrary IFS (AIFS) as shown in 

Fig.3.  

 

EDCA Collision: 

        Two types of collisions in the wireless channels are internal 

collision and external collision [10]. 

        1) Internal collision: When more than one EDCF in the 

same station count their backoff timers to zero and try to transmit 

at the same time it leads to a station like internal collision OR 

If two ACs finish their backoff at the same time in a station, then 

the station has an internal collision called virtual collision. To 

avoid such virtual collision a node selects one AC having the 

higher priority 

 

 
Fig. 3 Different IFS values in IEEE 802.11e EDCA 

 

        2) External collision: External collision occurs if backoff 

timers of the EDCFs at two or more stations reach zero at the 

same time and win access to the medium. 

        Each AC within a station behaves like an individual virtual 

station: it contends for access to the medium and independently 

starts its backoff procedure after detecting the channel being idle 

for at least an AIFS period. When a collision occurs among 

different ACs within the same station, the higher priority AC is 

granted the opportunity to transmit, while the lower priority AC 

suffers from a virtual collision, similar to a real collision outside 

the station. 

 

Different MAC-Layer Adaption Techniques: 

A. Adaptation of Retry limit  

        Retry limit parameter of IEEE 802.11 standard directly 

effects on the packet reliability whereas other parameters mostly 

effect on packet delay. According to the IEEE Standard 802.11 

MAC when a transmitted packet is not acknowledged properly 

retries can be performed and repeated until a certain limit is 

reached. Packets are dropped when they reach their retry limits. 

Retry is an efficient parameter to improve the reliability of the 

link. By varying the Retry limit value of the ACs, the QoS 

optimization- throughput stability and minimum delay is 

achieved. Advantage of EDCA is that, it fully utilizes the channel 
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bandwidth. By assigning a high value to the Retry limit, it gives 

the AC a high priority. There are different techniques to adapt the 

retry limit studied further.  

        1) Content-Aware Technique : Chih -Ming Chen [1] has  

proposed cross layer content aware retry limit adaptation (CA-

RLA) scheme for wireless video transmission over IEEE 802.11 

WLAN where transmitter retrieves the side information 

associated with the video bit stream as well as estimates the 

client channel conditions according to the estimated channel state 

information (CSI) and actual estimated back-off waiting 

statistics. 

        2) Priority queuing : The way a node manages delayed 

packets in its buffer, such as the order of receiving service or 

dropping, is called a queuing mechanism. PQ is referred to the 

type of service discipline in which multiple queues are 

maintained and associated with different priority levels. By 

combining the retry limit adaptation with priority queuing, 

performance of the transmitted video over WLANs is improved 

[11]. This technique uses the feedback from decoder side so it 

leads to delay which is not suitable for real time video 

transmission. 

        3) M/M/1 model : The effect of delay constraint on the 

quality of received packets is analyzed by “expired-time packet  

discard rate” (Pex). In the retry-limit adaptation the optimum 

retry-limit is obtained in order to minimize the “total packet loss 

rate” (PT) by virtue of the fact that increasing retry-limit will 

decrease “packet link loss rate” (PL) and increases both Packet 

overflow drop rate (POV) and expired-time packet drop rates. In 

this scenario each packet may be lost either due to drop from the 

queue at the wireless access point or due to channel errors at the 

wireless link. Packet dropping from the queue in turn can take 

place when the number of packets in the queue exceeds the 

buffer length or some packets become expired [12]. This 

technique is good which increases the throughput as it adapts the 

retry limit according to total packet loss rate and expired time 

packet discard rate. For real time video transmission the total 

packet loss rate can be calculated with the help of estimated CSI 

from the receiver. 

        4) Adaption of contention window, backoff timer/counter, 

AIFS in both DCF and EDCA: When the channel is sensed idle 

the transmission begins otherwise the station executes a backoff 

procedure after waiting a period of AIFS [AC]. The backoff 

mechanism of EDCA is different from the DCF. The EDCA is 

selected from[1,CW], instead of [0,CW −1] as the DCF. If two 

ACs finish their backoff at the same time in a station, then the 

station has an internal collision called virtual collision. To avoid 

such virtual collision a node selects one AC having the higher 

priority. In [13], CW is adjusted based on number of collisions. 

Both DCF and EDCA use random contention window to 

determine bakeoff intervals. Once a transmission is failed, it 

results in a larger contention window. This may cause two 

problems. First, video packets are still transmitting while 

deadlines were due. This will waste network bandwidth in 

transmitting invalid packets. Second, I-slice is the most critical 

slice for P/B-slice to refer to. As the number of stations 

increases, the number of collisions, average delay time and 

packet loss rate increase [2] 

 

IV. PROPOSED CROSS LAYER DEIGN AND 

OPTIMIZATION 

        A layered architecture is the cross-layer optimization 

approach, which refers to protocol design by exploiting the 

dependence between protocol layers to obtain a better system 

performance. In cross layer technique, instead of considering a 

layer as a completely independent functional entity, information 

can be shared among layers in both senses: upper to lower layers 

and lower to upper layers. This information exchange can be 

used to optimize the overall performance of the system in a 

holistic way, by adapting the protocols functionalities in the 

presence of changing networking conditions. To support the 

varying Quality-of-Service (QoS) requirements of emerging 

applications, a new standard IEEE 802.11e has been specified. 

Consequently, several advanced mechanisms were proposed 

based on 802.11e to support multimedia transmissions and in 

particular video transmission quality. Most of the proposed 

mechanisms improved the performance by adjusting the 

operation of 802.11e MAC, such as Contention Window 

size, TXOP limit and data transmission rate.  

        The proposed Top-Down cross-layer design involves the 

mapping of H.264 video slices (packets) to appropriate access 

categories of IEEE 802.11e according to their information 

significance as shown in Fig. 4. 

 

 
Fig. 4 Cross Layer Mechanism [14] 

 

        Various cross layer approaches for video transport over 

wireless network to achieve QoS are summarized as follows [2]. 

        1. Top-down approach relies on the higher layer to optimize 

their parameters and the parameters of their next lower layer in 

top-down manner. 

        2. Bottom-up approach lets the lower layers insulate from 

the higher layers from losses and bandwidth variations. 

        3. Application-centric approach uses either top-down or 

bottom-up approach to allow the application layer optimizing the 

lower layer parameters on at a time. However, due to the slower 
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timescales in application layer opration, this approach may not be 

optimal at all time. 

        4. MAC-centric approach, passing the traffic information 

and requirements from the application layer to the MAC layer to 

optimize the transmission. 

        5. Integrated approach mixes and matches the above 

approaches to provide the a combined strategy for cross-layer 

QoS design 

        Main parameters in a WLAN communication system with 

following attributes are: 

• Network: A packet based ad-hoc network  

• Channel: wireless LAN. 

• Target layers: MAC and APP. 

• Target parameters: retransmission limit and contention at MAC 

Layer and packet size at APP Layer. 

• Assessment quantities: Delay and throughput. 

 

        QoS mapping algorithm for video over IEEE 802.11e EDCA 

Static Mapping:  

        Static mapping algorithm, based on the traffic specification 

of IEEE 802.11e EDCA, and encoded H.264 video data is 

allocated into different precedence AC queues according to the 

video coding significance. However, the mapping is static and 

not adaptive. When the network load is light, the video data 

which is mapped to lower priority AC will result in unnecessary 

transmission delays and packet losses [14].  

 

Dynamic Mapping/802.11e:  

        In adaptive cross layer mapping algorithm, MPEG-4 video 

packets are dynamically mapped to the appropriate AC based on 

both the significance of the video data and the network traffic 

load. By exploiting the cross-layer mapping approach, we could 

prioritize the transmission of essential video data and improves 

the queue space utilization. 

        The proposed framework is based on three steps as: In the 

first step, the information of I/P/B slice type through cross layer 

is retrieved. This retrieved information is used for testing in 

IEEE 802.11e is a single-video multi-level queue methods in the 

second step. In the third step the mapping of H.264 video 

slices/packets to appropriate AC of IEEE 802.11e according to 

their information significance. Compared with IEEE 802.11 

single queue, IEEE 802.11e priority multi-level queue is able to 

enhance bandwidth utilization as shown in Fig. 5. Each AC has 

its own buffered queue and behaves as an 

independent backoff entity. The priority among ACs is then 

determined by AC-specific parameters, called the EDCA 

parameter set. The EDCA parameter set includes minimum 

Contention Window size (CWmin), maximum Contention 

Window size (CWmax), Arbitration Inter Frame Space (AIFS), 

and Transmission Opportunity limit (TXOPlimit). The AC with 

the smallest AIFS has the highest priority, and a station needs to 

defer for its corresponding AIFS interval. The smaller the 

parameter values (such as AIFS, CWmin and CWmax) the 

greater the probability of gaining access to the medium. 

 
Fig. 5 Priority based AC’s (i.e Single video multi-level queue ) 

Simulation topology 

 

        To evaluate the performance of proposed cross-layer 

mapping algorithm, simulation conducted using a widely adopted 

network simulator NS-2, and integrated with EvalVid as shown 

in Fig. 6. 

. 

Fig. 6 operation flow of myEvalvid – NT for H.264/AVC. 

Operation flow of myEvalvid – NT for H.264/AVC [9]: 

 

        1. Encode raw YUV video file into H.264/AVC format 

using JM. 

        2. Parse the H.264/AVC video file into traffic trace file 

which contains packet id, send time and packet size used for 

NS2. 

        3. After simulation, NS2 generates sender and receiver trace 

file.  

        4. Sender file contains packet id, order and send time. 

Receiver file contains packet id, order and receive time. 

        5. Calculate packet loss rate, delay time, jitter and 

throughput using trace file. 

        6. Reconstruct erroneous H.264 video file using trace file 

and Error Inserter. 

        7. Decode H.264/AVC video file into fixed YUV video 

using JM. 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 1, January 2015      496 

ISSN 2250-3153  

www.ijsrp.org 

        8. Compare video quality between raw and fixed YUV 

videos in terms of PSNR. 

 

        The video sources can be used in the simulation are YUV 

CIF (352 × 288) i.e Football and YUV QCIF (176 × 144) i.e 

Foreman. Foreman cantains 400 video frames fragmented into 

packets before transmission and maximum transmitted packet 

size over the simulated network is 1000 bytes. Table II and III 

shows the number of video frames and the packets of the video 

source Foreman. 

 

TABLE II The amounts of video frames of the video source 

 

Video Format Frame Number Total 

Foreman QCIF I P B 

45 89 266 400 

 

TABLE III The amounts of packets of the video sources 

 

Video Format Packet Number Total 

Foreman QCIF I P B 

237 149 273 659 

 

        There are two kinds of scenario in the simulations for 

evaluating the video transmission performance: 

        Scenario 1: in this case only video stream is transmitted 

from the video sender node to the video receiver node. In this 

scenario, the performance evaluation focused on the queue space 

utilization by witnessing the queue length variation of each AC. 

        Scenario 2: in this case we used light and heavy loading 

cases, including different loads of voice traffic (64k, in AC [3]), 

CBR (in AC [1]), and TCP (in AC [0]) and video in AC[2]. 

Traffic flows were randomly generated and transmitted over the 

entire simulation environment. In this scenario, analyzes the 

received video quality to evaluate the efficacy of proposed 

scheme under various network loading conditions. 

        The parameter settings of the proposed mapping algorithm 

are specified as follows: the threshold_low value of queue length 

is ten packets; the threshold_high value of queue length is forty 

packets; the downward mapping probability, prob_TYPE, for the 

1 frame is 0, for P frame is 0.6, and for B frame is 0.9. The queue 

sizes of all ACs are limited to a maximum of fifty packets. 

 

Queue space utilization of mapping algorithms 

        There are five parameters of the simulation. The first is the 

choice of mapping algorithm (0: IEEE 802.11e/dynamic 

mapping). The follow four mean the numbers of traffic flows of 

AC[3], AC[2], AC[1], and AC[0]. In the simulation, for light 

load,  video flows  to transmit in IEEE 802.11e network with 

other traffic. Then, a new file 

(queuelength_choice_0_voice_5_video_1_FTP_1_CBR_1.txt) is 

created. This file is the trace of the queue length. First field is the 

time stamp. The next four steps are the queue length of AC [3], 

AC[2], AC[1], and AC[0]. Fig. 9 shows the variation of queue 

length. Dynamic mapping algorithms use three queues (AC[2], 

AC[1], AC[0]) to transmit video packet, as showed in Fig. 9. The 

dynamic mapping provides better utilization of high priority 

queue than static mapping [14]. 

 
Fig. 9  Avg. Queuelength Vs Simulation time for 

Adaptive/Dynamic/802.11e EDCA Mapping 

 

        The fraction of decodable frame rate, in standard MPEG 

encoders generate three distinct types of frames, namely I, P, and 

B frames. Due to the hierarchical structure of MPEG, I frames 

are more important than P frames, and in turn P frames are more 

important than B frames. Therefore, a frame is considered 

decodable if, and only if, all the fragmented packets of this frame 

and the other packets that this frame depends on are completely 

received. Thus, the decodable frame rate (Q) is defined as the 

number of decodable frames over the total number of frames sent 

by a video source. The larger the Q value, the better the video 

quality perceived by the end user. 

        By comparing the traces of sending and receiving, we can 

find the loss of packet and video frame. Moreover, the video 

quality is also evaluated by the Decodable Frame Rate (Q). The 

result shown in Table V that the total number of loss video frame 

is 0 and the Decodable Frame Rate is 1.00 for dynamic mapping 

i.e 802.11e EDCA. 

        PSNR is one of the most widespread objective metrics to 

assess the application-level QoS of video transmissions. PSNR 

measures the error between a reconstructed image and the 

original one.  

        MOS is a subjective metric to measure digital video quality 

at the application level. This metric of the human quality 

impression is usually given on a scale that ranges from 1 (worst) 

to 5 (best). In this framework, the PSNR of every single frame 

can be approximated to the MOS scale using the mapping shown 

in Table IV 

 

TABLE IV Possible PSNR to MOS conversion [3] 

 

PSNR (dB) MOS 

>37 5 (Excellent) 

31-37 4 (Good) 

25-31 3 (Fair) 

20-25 2 (Poor) 

<20 1 (Bad) 
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        The simulations results shown in Table V demonstrate that 

the proposed mapping algorithm achieves better QoS than  the 

conventional methods such as the static mapping algorithm [14]. 

TABLE V The average PSNR and number of frames lost (light 

load) 

 

Mapping 

Algorithm 

Average 

PSNR 

(dB) 

Q 

(Quality 

Factor) 

Frame Loss 

Number 

Total 

Dynamic/802.11e 

EDCA Mapping 

34.88 1 0 0 0 0 

 

        To solves the problem of transmission of real-time video 

over wireless using cross-layer is necessary. This technique may 

include APP layer with MAC layer with the objective of 

obtaining the successful transmission of video over the wireless 

LAN in order to minimize the total packet loss rate increasing the 

network throughput at MAC and H.264/AVC gives the better 

video quality and compression ratio at APP layer. 

 

V. CONCLUSIONS 

        To support the varying Quality-of-Service (QoS) 

requirements of emerging applications, four access categories 

(ACs) have been defined in the IEEE 802.11e standard. Each AC 

has a different transmission priority, which implies the higher the 

transmission priority, the better the opportunity to transmit. In 

order to improve the transmission of video data over IP 

networks, theH.264/MPEG 4 AVC standard  introduced. The 

proposed Adaptive Cross-layer Mapping algorithm for Video 

transmission over IEEE 802.11e Wireless Local Area Networks 

(WLANs). utilizes a cross-layer approach and dynamically 

assigns packets of different layers to one of the four ACs .The 

experiment results demonstrate that the proposed mapping 

algorithm achieves better QoS than the conventional methods 

such as the static mapping algorithm [14]. 
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Abstract- This paper studies the performance characteristic of 

perishable inventory system with Last In First Out selection 

policies in Fuzzy environment. In our previous paper [1] we have 

discussed the performance characteristic with FIFO selection 

policies. Considering the same conditions as in [1] we have 

studied the spoilage rate, loss rate, mean time between stock outs 

inventory level and the distribution of age of items delivered. 

 

Index Terms- Perishable inventory, first in first out, Fuzzy 

Poisson arrival, fuzzy demand rate, fuzzy shelf life time, 

customer separation time, the forward recurrence time. 

 

I. INTRODUCTION 

oday a successful inventory control is recognized today as 

the key to maintain competitive market condition. The 

traditional motivation behind the inventory is to  ensure 

compliance with customer demand and to guard against 

uncertainties arising in demand fluctuation and delivery lead 

time. Perishable items are one which may not lose its value or 

utility over time. Many retail products, such as food items, 

Pharmaceutical cut flowers etc have short life time. Not only 

these product generates a sustainable amount of revenue 

themselves they also derive store traffic. Despite its important the 

management of perishable is challenging. It require proper 

handling and storage and the use of right technology throughout 

the entire supply chain. 

        Excellent literature review of inventory models has a long 

history. Typical examples of items with limited shelf life include 

fresh products, drugs, chemical and films(Nahamias (1989)). 

Several studies are devoted to the management of P.I. S(Peterson 

and Silver (1979). In the grocery and pharmaceutical industry, 

expiration is responsible of 19% and 31% of total unsalable 

respectively (Joint Industry Unsalable Benchmark Survey,2003). 

Furthermore, Lystad et al. (2006) reported that about $30 billion 

are lost due to perishability in US grocery industry. Another 

investigation in Nordic retail sector (Karkkainen,2003), reported 

that the spoilage costs of perishables are up to 10 percent of total 

sales. 

        The amount of perishable goods thrown away by retailers is 

alarmingly high and has come under continuous public scrutiny 

in recently years (Bloom 2010, Stuart 2009). According to a 

recent study by Friends of the Earth, the four main supermarkets 

in Hong Kong throw away 87 tons of foods per day, most of 

which end up in lands (Wei 2012). Therefore to better match the 

supply and demand many retailers have used clearance sales as a 

strategy to sell items approaching their expiration dates at a 

reduced price. But it is clear that most probably t there is 

typically no coordination between clearance sales and 

replenishment. So a study on such type of inventory models 

becomes essential. 

        This study first characterize the stock dynamics needed to 

evaluated various performance measures for LIFO policy. Using 

these results one can choose the desired replishment rate and 

could use to consider the purchase, service level, tax and 

inventory holding cost. 

 

II. THE MODEL DESCRIPTION 

Notations: 

 - fuzzy arrival rate 

  -fuzzy service rate 

 - fuzzy shelf life time 

 Cj - customer separation time of the jth customer 

 F - the forward recurrence time of the time C 

  (t) - the anticipated time to selection of an item if no 

other items were to come, given that at time t that item 

has not been selected. 

 

2.1 Assumptions: 

         The perishable inventory system of interest has the 

following characteristics: 

 The arrival of fresh items follows a Poisson process 

with mean . arrivals per unit time. 

 The mean demand rate is   requests per unit time. 

 Each demand request is for one unit at a time. 

 Demand requests arriving when the inventory system is 

empty are lost. 

 The stored items have a shelf life of  time units. 

 The demand process is a Poisson process independent of 

the arrival process. 

 An item which is not used to meet a demand request 

within  time units perishes (exits the system). 

 

T 
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III. THE LIFO INVENTORY SYSTEM 

         Item arrive to inventory one at time in a Poisson rate . 

One has a sequence of demand epochs with iid customer 

separation time Cj  and associated demand rate . At 

each demand epoch if the inventory is not empty the freshest 

item is chosen. Each item has an non- deterministic shelf life 

time  time units.  

         To analyze this system caution is needed. Most of the 

processes describing the system are not Markov. The number of 

items in storage, for example is not Markov. To make it fuzzy 

Markov, the process must be supplemented by the ages of all 

items in inventory and analysis is then too difficult. 

 

3.1 The loss process  (t) 

         The following loss process  (t)  is Fuzzy Markovian and 

provides a stepping stone to the analysis of the FIFO system. At 

 = 0, a fresh item with infinite shelf life arrives. Let   (t) be 

the anticipated time to selection of an item if no other items were 

to come, given that at time   that item has not been selected. The 

process terminates when the item is selected. 

 

Theorem 3.1:  

         The loss process  (t)  is Markov. 

 

Proof: 

          Consider the motion of  (t)  on Its state space  is the 

union   = {    } of the set  = {( , ) : 0 <  < }where 

stock is available and of the point state  for stock out.. This 

motion may be described as follows: At t=0,  (t)=(0,0,0)  is 

distributed as the forward recurrence time F of the time C 

between demand epoches,  (t)  decreases at unit rate between 

new arrivals. There is a constant hazard rate   for new arrivals 

of fresh items. Each new arrival delays the selection of the 

original item by a new independent random amount Cj, i.e.  

(t)  increases by Cj. The process  (t)  is therefore fuzzy 

Markovian. §§ 

The motion of  (t)  on the state space N is shown in Figure 1 

for the case of finite shelf life D. 

 

 

                  Cj 

 

                                      

Motion on the state-space . 

. 

Figure 1 

 

        Clearly, when the shelf life is infinite, the distribution of the 

time a new item spends in inventory is equal in distribution to the 

duration of a special fuzzy busy period BP* for a single server 

queueing system M/G/1 with arrival rate , service time 

distributed as C, and initial backlog that of the forward 

recurrence time of C. 

 

        When the shelf life is finite with maximal life , the time in 

system SD is given instead by 

SD = min[BP*, ] , (3.1) and the distribution of SD is 

evaluated below. When  is very large one needs  <  to 

assure system stability. For   being finite, the idle state is 

positive recurrent and the system is always stable due to the 

outdating of excess stock. 

 

Fundamental performance relationships 

        It will be assumed in all that follows that C is 

exponentially distributed with mean . The forward recurrence 

time then has the distribution of C and BP*, and the familiar 

busy period BP then coincide in distribution. The spoilage rate of 

arriving items is 

 

Spoilage Rate =   [BP > ]. 

 

        The probability of spoilage for an individual item is 

 

  [ Spoilage =  [BP > ]. (3.3) 

 

        We assume that demand epochs taking place when the 

system is empty are ignored and the 

customers are lost. In order to get the rate of lost sales we denote 

by the probability of having an empty stock. 

 

        Getting , we first note that the long term sales rate from 

the on-hand inventory is the demand rate minus the lost sales 

rate. This long term sales rate must equal the arrival rate minus 

the spoilage rate. Consequently, we get the following inventory 

balance equation 

our perishable inventory systems : 
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 -  = spoilage rate - lost sales rate = spoilage rate -   . 

 

Thus one has 

 

Spoilage Rate =  -  (1- ) =    [BP > ] .  

 

Similarly 

 

Loss Sales Rate =    =  +  -   [BP > D],  

and 

 

   =  

 

        Property 3.1 : When  -> 0, it will be seen subsequently 

that   this is true for any selection policy when 

there is no demand. 

 

        The inventory system service level, or the probability that 

stock is on hand, is 

Service Level = 1-  

 

E[number of items in system] = E[ SD] 

 

        Lemma 3.2: The expected time between stockouts E[ G] is 

given by 

E[ G] =   

 

        Proof: We use the following ergodic argument: Periods of 

stockout alternate with periods of stock availability. The stockout 

periods are exponentially distributed with mean duration 

equal to  . It follows that the alternating time intervals should 

satisfy: 

                           =  
 

This leads the desired result above. §§. 

 

        Property 3.2: The expected time between stockouts 

satisfies E[ G]  -->  as 

 . 

 

        Property 3.3: The duration of the stockout period is of 

course exponentially distributed with mean  because there are 

no backorders. 

 

Evaluation of the busy period distribution 

        In order to get the distribution of the time in system TSD we 

need to evaluate the busy 

period distribution of the analogous single server queueing 

system M/M/1 described above. 

        It is known (Takacs [1962] ) that for M/M/I1 the busy 

period pdf is given by 

 

BP(X) = 2   

 

where (.) is the modified Bessel function of the first kind and 

order 1. 

 

This expression can be further simplified to obtain : 

 

BP(Y) = 2   

 

where 

 

                   
and  

 

                  
 

        This expression for BP(X) is valid for both <  and   > 

. 

 

We note that (3.11) will have 

 

  
 

        If a high service level is wanted, one needs to have 

. In that case one gets < 1. 
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     Abstract - This paper present a new and improved digital design of BPSK (Binary Phase Shift Keying) Synthesis results and FPGA 

implementation of BPSK modulation Scheme Using Optimized Method of Carrier Generation for Low Bit Rate Data, 2400 bits per 

Second on Altera Stratix III Development Board. Our main aim in this paper is to reduce the memory size of ROM, which is used for 

storing sample values of sinwave, used as carrier signal. In this BPSK Modulation scheme, we have two parameters: Binary Sequence, 

which is our data or modulating information and Carrier Frequency, both are user controllable. BPSK modulation scheme was 

analyzed using QuartusII 9.1 Complier. We have designed BPSK Modulation Scheme using VHSIC (Very High Speed Integrated 

Circuit) Hardware Description Language (VHDL). In BPSK Scheme, we used two Mega Functions PLL and ROM. 

 

    Keywords: PLL, ROM, BPSK, FPGA 

 

1. INTRODUCTION 

 n communication, modulation is process of varying one of properties of high frequency periodic Signal, called the carrier signal,    

with respect to our Modulating data or signal. Digital modulation provides higher data security, better quality communications. In 

Digital modulation, an analog carrier is modulated by a number of digital bit sequence. BPSK modulation is one of digital modulation 

technique which uses a constant amplitude carrier and carries the information in phase variation. BPSK modulation is simplest form of 

Phase shift keying (PSK). It has two phases which are separated by 180and so also can be termed as 2-PSK.It is able to modulate 1 

bit/symbol and so it is used in application where bandwidth is limited . In BPSK modulation, symbol rate and bit rate, both are same 

because it will pass one symbol per bit. In Fig 1, it is shown that binary code in bipolar format signal is multiplied with carrier signal. 

Thereby, BPSK modulated signal is created. If m(t) is modulating Binary sequence of bipolar format c(t) is carrier signal and s(t) is 

modulated signal then the transmitted signal in BPSK modulation is given as following and fc is the frequency of the carrier of 14 bits. 

 

 

S(t)= Ac sin(2fct), if m(t)=logic 1 

 

S(t)= -Ac sin(2fct), if m(t)=logic 0 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

I 
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Figure 1: Principal of BPSK modulation 

 

 

Simulation and Synthesis Results for BPSK Modulation Scheme are carried out using Model Sim-Altera 6.5b (Quartus II 9.1).BPSK 

modulation technique is designed for Altera, Stratix III FPGA development Board and the device used is EP3SL150F1152c2. 

 

2.  BPSK MODULATION DESIGN FOR FPGA 

 
Carrier signal is in analog form in BPSK, so it is generated in FPGA using NCO, LUT or Storing sample values in ROM. Whenever 

memory size is less or constrain at that time this optimized method of carrier generation is convenient. In our BPSK design, we have 

used two Altera MegaFunctions. They are ALTPLL, ROM_PORT. ROM_PORT is used to store sinwave’s samples of 14 bits. 

ALTPLL (Phase Lock Loop) is used to convert the board clock of 50 MHz to 768KHZ, used in our entire design, on that clock all 

store sine wave‘s samples of 14 bits come out  from DAC. 

 

The samples are generated and stored in following way. 

 

Divided 0 to 360 degrees in 64 parts (Number of Sample values tube stored in ROM ) with each value differing the previous by 

360/64. 

Since our sample values of sine wave have to be given out to D/A converter, which is of 14 bits. So, we have to convert above sine 

wave sample values in range hexadecimal 0000 to 3fff.. 

Thus we consider -1 should match to 2001 and +1 to 1fff. 

To this, we add 1fff hexadecimal value to each sample and we finally get the range of store sine wave samples in between 2001 to 

1fff, which we have stored in ROM Table 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: BPSK Design on FPGA 

 

As 768 KHz is divided by 2400 (which is our required data/ bit rate) gives us a non-integer value so we converted the clock to 768 

KHz using PLL as 768 KHz can be divided by 2400 to give us an integer value of 320. So we designed a counter which counts up to 

320 and then rolls over. Bit address generation logic increments the address to the rom_bits every time the counter reaches 320 value. 

Rom_bits gives a bit out every time address is incremented, thus giving an effect of input data/bit rate of 2400 bits per second. After 

all the 2400 input bits are fetched from the rom_bits, rom_bit address generation logic roll over’s the address and starts again form 0, 
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to start fetching bit from 0th location of rom_bits. Thus our 1 bit prevails for 320 integer value counter. This has to be BPSK 

modulated. For one sine wave we have stored 64 samples of 14 bits. 

 

3. MegaFunctions Used In Design 
 

3.1 Phase Locked Loop 

 

The Phase-Locked Loop (PLL) is a closed-loop. Frequency-control system that compares the phase. Difference between the input 

signal and the output signal of a voltage-controlled oscillator (VCO). The negative feedback loop of the system forces the PLL to be 

phase-locked. The PLL can be used. To generate stable frequencies, recover signals from a noisy communication channel, or distribute 

clock Signals throughout your design. PLL is working in normal mode operation. The PLL feedback path source is a global or 

regional clock network, minimizing clock delay to registers for that clock type and specific PLL output. The PLL can generate a 

number of clock output signals depending on the PLL type and the device family that you select in the ALTPLL Mega Wizard 

interface. In PLL output clock frequency can be obtained by multiplying input clock frequency with ratio of multiplication factor and 

division factor. 

 

3.2  ROM 

 

TriMatrix embedded memory blocks provide three different sizes of embedded SRAM to efficiently address the needs of Stratix® III 

FPGA designs. TriMatrix memory includes 640- (in ROM mode only) or 320-bit memory logic array blocks (MLABs), 9-Kbit M9K 

blocks, and 144-Kbit M144K blocks. The MLABs have been optimized to implement filter delay lines, small first-in first-out (FIFO) 

buffers, and shift registers.  We can use the M9K blocks for general purpose memory applications, and the M144K blocks are ideal for 

processor code storage, packet buffering, While the M9K and M144K memory blocks are dedicated resources, the MLABs are dual-

purpose blocks. They can be configured as regular logic array blocks (LABs) or as memory logic array blocks (MLABs). Ten adaptive 

logic modules (ALMs) make up one MLAB. Each ALM in an MLAB can be configured as a 16×2 block, resulting in a 16×20 simple 

dual-port SRAM block in a single MLAB. In ROM mode, each ALM in an MLAB can be configured as either a 64×1 or a 32×2 

block, resulting in a 64×10 or 32×20 ROM block in a single MLAB. Depending on which TriMatrix memory block you target, the 

following modes may be used: Single-port, Simple dual-port, True dualport, Shift-register, ROM, and FIFO. When using the memory 

blocks in ROM, single-port, simple dualport, or true dual-port mode, you can corrupt the memory contents if you violate the setup or 

hold- 

 

4.  SYNTHESIS  RESULTS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: BPSK Generation without Optimized (Taking 64 Sample for Sinewave generation) 
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Figure 4: BPSK Generation with Optimized (Taking 16 Sample for Sinewave generation) 

 

Table 1:   Table based on compilation report for Different sine wave sample value (Without Optimization) 

 
 

 WITHOUT OPTIMIZATION 

Compilation Report 

Number of Samples 16 32 64 128 
Total Memory Bits 224 448 896 1792 
Combinational ALUs 16 19 20 35 
Memory ALUs 14 14 14 14 
Dedicated Registers 15 24 32 35 
Total Registers 15 24 32 35 
Total Pins 56 56 56 56 

 

 
Table 2:   Table based on compilation report for Different sine wave sample value (With Optimization) 

 

 WITHOPTIMIZATION 

Compilation Report 

Number of Samples 4 8 16 32 
Total Memory Bits 56 112 224 448 
Combinational ALUs 111 114 116 118 
Memory ALUs 14 14 14 14 
Dedicated Registers 91 94 96 99 
Total Registers 91 94 96 99 
Total Pins 56 56 56 56 
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5.  CONCLUSION 
 

In FPGA implementation, we can simply construct any kind of logic diagram using VHDL language. In this paper we implement 

Optimized method of carrier signal generation for BPSK modulation on StratixIII FPGA development Board. In our design Binary 

sequence and carrier frequency are variable. Here we put  synthesis result for BPSK shown in Figure.2, 3, 4, 5.In designing BPSK 

modulation technique on FPGA we use ROM and PLL MegaFunctions provide by Altera. After that we use different number of sin 

wave samples like as 4, 8, 16, 32 samples values only for quadrant part of complete sine wave cycle to generate carrier signal as 

shown in Figure.3, 4 and, fc=12 KHz shown in Fig. 3and finally we generate complete sin wave using quadrant part of sine. Finally, 

generate BPSK Modulation on hard ware at 2400 bps Bit rate shown in Fig 4. In BPSK modulator, for 0 bit, it is shown that 

processing data is samples of delayed carrier signal (180 degrees of phase delay), for 1 symbol, it is shown that processing data is 

samples of carrier signal. 
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Abstract- Identifying factors that affect development of micro 

and small enterprises (MSEs) were the study purpose.  The study 

could help to have deeper insights about challenges MSEs faced. 

It could also inform leaders’ role they should play to promote 

MSEs in the zone and sample towns. The target population was 

entrepreneurs operating in services, manufacturing, construction, 

trade, urban agriculture, and MSE leaders. Data collected from 

MSE owners and leaders. Data sources were primary and 

secondary. Data collection tools were interviews and 

questionnaires. Collected data analyzed using descriptive 

statistics and factor analysis with the help of SPSS software. 

Data presented in tables and pie-charts. Having analyzed data, 

researchers found factors in descending effect as lack of 

experience, promotion, networking and access to capital; poor 

infrastructures; lack of knowledge; lack of professional 

assistance; lack of awereness of credit providing institiution and  

lack of market linkage. Together, these factors summarize 69.772 

% of the total variance. The remaining, 30.228%, variation in 

development is caused by negative attitude towards MSE, lack of 

integration among government sectors, ‘me too’ activities, and 

others. Improvement in business skills is needed to enhance 

business growth. Infrastructural facilities need to be modified to 

enhance pace of economic growth via smoothening work of 

entrepreneurs. Eventually, Leaders should work hard to change 

negative attitude towards MSE 

 

Index Terms- MSEs; development factors; Iluababora, Zone 

 

I. INTRODUCTION 

n today’s   globalization of world trade, a substantial role is 

being assigned to the private sectors in many developing 

nations. In line with this, there has been the emergence of micro 

and small enterprise (MSE) sector as a significant element for 

economic development and employment (ILO, 1998 cited by 

Richardson, Howarth& Finnegan: 2004). MSE Sector has seen as 

the engines of employment, alleviating poverty and upgrading 

the standard of living of citizens which is understood by both 

developed and developing nations.  

        As a result, country/regional leaders had begun allocation of 

a larger proportion of their economic development budgets in 

funding micro and small enterprise research and support service 

initiatives (Chaston, & Mangles, 2002). 

        Nevertheless, MSEs had shown little growth and unable to 

offer real sustainable employment (ILO, 2003). For instance, 

studies in Sub-Saharan African countries indicated 1% of the 

MSE universe contributed to employment growth (ibid).  

        To identify why MSEs failed to create sustainable jobs 

opportunities and not grown as expected, literatures had 

reviewed. The factors vary from one arena to another. As per the 

findings of (ILO, 1989), lack of access to credit, inadequate 

managerial and technical skills, inhibitive regulatory 

environment and lack of access to technology are included. 

        The general purpose of the study is to understand 

development support needed and growth strategies for MSEs, via 

investigating factors influencing micro and small enterprises 

development in the study area. Moreover, it could inform leaders 

and other concerned bodies the role they should play to promote 

MSE in the zone and sample towns as well. 

        At the same time, this study was conducted since there were 

limited research and scholarly studies about MSE sector in study 

area; and failure of these enterprises (51% of already started 

enterprises failed from year 1996-2003 E.c, Ilu Aba Bora 

administrative zone MSE agency, 2013). 

        The proposed study would answer major factors affecting 

development of MSEs and tests existence of statistically 

significant difference between owners and leaders on factors 

influencing development of MSEs. In addition, it recommends 

remedial actions to be taken in order to tackle identified 

development hindering factors. 

 

II. MATERIALS AND METHODS 

Study area and scope Description 

        The study was limited to MSEs operating within Mettu, 

Gore, Bedele, and Hurrumu towns under MSE agency.  It 

focused on investigating factors affecting development of them . 

But, it out considers enterprises run by individuals themselves as 

well as large businesses. 

 

Operational definitions of terms 

        Micro enterprise stands for enterprise that has a paid-up 

capital below 20,000 Birr excluding consultancy or other firms 

that make use of advanced technology whereas small enterprise 

is enterprise in which paid up capital ranges between Birr 20,000 

and 500,000 and save other firms using high technology. 

I 
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Development refers growth, success and expansion of business 

enterprises while factors are situations that influence growth, 

success, performance and expansion of enterprises. 

 

Research Design  
        Descriptive survey research design (qualitative & 

quantitative) was employed for conducting this study. Such a 

study is helpful in obtaining pertinent and precise information as 

well as to draw valid conclusion about the target population.  

 

Source of Data 

        The study was based on primary and secondary sources. The 

literature review totally depends on secondary sources while the 

analysis depends on primary sources specifically questionnaires 

and interview. 

 

Target Population 

        The target population of the study comprised MSE Agency 

leaders at Zonal, Woreda and Kebele (centers) levels along with 

MSE owners. 

 

Sample Size and sampling techniques  

        As information of MSE Agency of Ilu Aba Bora 

Administrative zone (2013), there were 420 registered and active 

MSEs in the zone towns (1996-2005 E.C). 

        Mettu, Gore, Hurumu and Bedele towns were purposively 

selected since micro and small enterprises were, relatively 

speaking, densely populated in this towns while their growth rate 

were slow. In the targeted towns there were approximately 170 

registered and active MSEs. Of these, 120 owners of MSEs were 

selected by available sampling techniques because numbers of 

MSE fluctuate from day to day (there is entry and exit by 

enterprises time after time). Besides, 24 MSE’s leaders at various 

levels (from zone to kebele) also had been chosen purposively to 

triangulate data collected from owner-managers. 

 

Data Collecting Instruments   

        Questionnaire and interview were the instruments used to 

collect data. Via structured questionnaire data was collected from 

owner-managers and MSE leaders. It included both close-ended 

and open-ended questions. It was prepared in English then 

translated to Afan Oromo. A back-to-back translation to maintain 

consistency in meaning between Afan Oromo and English was 

done. For some respondents, translation into Amharic was done 

to get reliable and true information. 

        In addition, semi-structured interview was carried out as 

data gathering instrument to secure important and in-depth 

information from MSE’s Leaders of sample towns.  

 

Procedure of Data Collection  

        In the outset, face to face contact with leaders of targeted 

towns was done to have their cooperation in journey of data 

collection. Next, the researchers obtained general information 

regarding kinds of enterprises and their current activities. Then, 

researchers identified respondents to be included in sample and 

arranged time and place to get the respondents. Questionnaires 

had been distributed to sample respondents in their respective 

workplaces by the investigator with the help of coordinators. The 

investigators carried out interviews with MSE’s leaders and 

owner-manager following return of questionnaire papers. Lastly, 

the researchers had identified the number of returned and 

unreturned questionnaire papers and files the returned ones.  

 

Methods of Data Analysis  

        Questionnaires were first collected, edited, coded and 

entered into computer software called statistical package for 

social science (SPSS). Then, descriptive statistics such as 

percentage and frequency distributions were used to analyze data 

obtained through close-ended questionnaire regarding factors 

affecting development of MSE. 

        Again, factor analysis was used to reduce the lot of 

variables supposed to affect development of MSEs into small and 

principal components by correlating similar items. In addition, 

statistical tools such as Pearson chai-square had employed to 

describe the opinion differences between groups of respondents 

(i.e, leaders and owner-managers) on identified factors that were 

hindering development of MSEs. Responses of open-ended 

questions and interviews had been considered in the 

interpretation. 

 

III. RESULTS AND DISCUSSION 

        This section analyzes and discusses both  secondary and 

primary data. Secondary data-data compiled and documented by 

the case zone  MSE agency. Whereas, primary data was directly 

gathered from 120 MSE owners  and 24 MSE leaders via 

questionnaires and interview. Specifically, discussions related to 

demographic characteristics of sample respondents and their 

educational levels; financial sources, total current capital, origin, 

age and sector of enterprises; business plan, training, and 

accounting & bookkeeping in MSEs sector; transformation of 

enterprises; factors affecting development of MSEs and other 

factors were undertaken. 

a. Secondary Data Analysis 

 

 

Table 3.1:  Type and number of enteprises of case zone(1996-2005 E.C) 
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Source:Iluababora Administrative zone MSE agency,  2013 

 

        According to table 3.1, less attention was given to Poultry 

farming (high  price of eggs and hens); coblestone work 

(relatively poor road standard); construction input production( 

e.g blocket production that can enhance modernization of 

houses); hand craft(for tourist attraction); leather and its output 

work that could create export opportunities and then generate 

foreign currency. 

        However, 1112 registered(1996-2005 E.C) and active 

enterprises (currently in the business world) encouragingly 

created job opportunities for 14,211 persons in the study zone.  

b. Primary Data  Analysis  
        It was  analyzed using descriptive statistics and factor 

analysis. 

i. Demographic Characteristics of Sample respondents 

        The first part of the questionnaire was designed to gather 

information about enterprise’s characteristics. 150 questionnaires 

were distributed for MSEs owner-managers of which  125 were 

completed and returned during the data collection. Out of the 

collected questionnaires, 5 were discarded as a result of 

incompleteness and large number of missing values.  

 

Table3.2: Demographic Characteristics of the Respondents 

 

         Item  Frequency          Percent 

Respondent MSEs leaders  24 16.7 

Owners 120 83.3 

Total 144 100.0 

 

Sex 

Male 89 61.8 

 Female 55 38.2 

Total 144 100.0 

 

Marital status 

 

Married 82 56.9 

Unmarried 58 40.3 

Divorced 2 1.4 

Missing                           2                           1.4 

 Total 144 100.0 

 

        The above table 3.2 presents the background information of 

the respondent such as respondents’ category, sex and marital 

status.  

        Accordingly, 120 (83.3%) and 24 (16.7%) of the 

respondents were owners-managers and leaders of MSEs 

respectively. As the same table depicts the majority of the 

respondents, 89 (61.8%) were male while 55 (38.2%) were 

female. This clearly shows that relatively few females have been 

engaged in MSEs which still require further mobilization to 

promote their engagement.  
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        With regard to marital status, 82 (56.9%), 58 40.3%) and 2 

(1.4%) of the respondents were married, unmarried and divorced 

respectively. 

        The above figure 4.1 presents educational levels of the 

respondents. In view of that, 97.2% of the respondents were 

diploma holders and below whereas only 2.8% held first degree. 

This could reveal the need for either further education or short-

term and long-term training so as to equip them with necessary 

skills.  

 

Table: 3.3:  Financial Sources, total current capital, origin of enterprise and age of enterprises 

 

No.         Items Alternatives Frequency  %age  

 

1 
 

Sources of finance   

Personal saving 67 55.8 

Family investment 22 18.4 

Credit and saving institution 31 25.8 

Total 120 100.0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        As table 3.3 depicts, respondents were asked issues related 

to sources of finance. With this regard, 67 (55.8%) and 22 

(18.4%) of the respondents said personal saving and family 

investment is their sources to begin their enterprises respectively. 

Credit and saving institutions contributed only 31 (25.8%).This 

implies personal saving was found to be the main sources. The 

rationale was that MSE owners have faced difficulty of getting 

warranty to borrow money they need.  

        On the same table, respondents were asked about amount of 

capital they have currently. Encouragingly, 63 (52.5%) and 50 

(41.7%) of them were reported that they have < 20,000 (micro 

level enterprise) and 20,000-500,000(small level enterprise) 

 

 

2 

 

 

Capital amount currently possessed  

< 20,000 63 52.5 

20,000- 500,000 50 41.7 

> 500,000 4 3.3 

Total 117 97.5 

Missing System 3 2.5 

Total 120 100.0 

 

3 

Origin of enterprises newly established 106 88.3 

Inherited from family 12 10 

Purchased from others 2 1.7 

Total 120 100 

 

4 

Year the business established  1997-1999 10 8.3 

1999-2000 27 22.5 

2001-2003 50 41.7 

2003-2005 33 27.5 

Total 120 100 
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Ethiopian Birr respectively while only 4 (3.3%) of the 

respondents owned > 500,000(medium and large level enterprise) 

ETB. This mean that still the owners of the enterprises need to 

exert their maximum effort to rise up their capital so as to meet 

the expected transition to industrialization. On the other hand, 

106 (83.3%) and 12 (10%) of the respondents confirmed that the 

enterprises under their operation were newly established and 

inherited from their family respectively. Only the remaining 2 

(1.7%) of the respondents said their enterprises were purchased 

from others. This implies that majority of the MSEs were newly 

established enterprises by entrepreneurs so as to create their own 

jobs following opportunities created by government policy. 

        Again on table 3.3, 83 (69.2%) of the sample respondents 

reported that their enterprises were established/ begun 

functioning from the year 2001-2005 E.C, Whereas 37 (30.8%) 

enterprises were established from 1997-2000 E.C. From this any 

lay man can conclude that most of the MSEs were begun to 

operate from 2001-2005. This was partly because there is 

resistance to new reform.   

        As a result, creating awareness, mobilizing the beneficiaries, 

searching for sources of finance and contextualizing the new 

strategy needs commitment and devotion. The interviews result 

conducted to validate data obtained through questionnaires 

confirmed that at the beginning there was lack of interest from 

entrepreneurs to enter into the enterprises because they saw it as 

it benefit the government rather than releasing them from 

poverty. In addition, there were no well-structured executive 

bodies from federal to district/ kebele level.  

 
Figure 4.2: Enterprises by sector 

 

        The agency of MSE in the study area has been mainly 

working on five business sectors; namely service, trade, urban 

agriculture, construction and manufacturing. Among the five 

business sectors, majority of the entrepreneurs were working on 

service and trade sectors. Because, the sectors need little capital 

to start and run unlike construction and manufacturing-on which 

government emphasis to meet the expected Millennium 

development goal even if it requires large amount of initial 

capital and human labor. 

 

Firm-Specific Factors 

 

Table 3.4: Business plan, training, and accounting & bookkeeping in MSE sector 

 

No. Items  F     % 

 

1 

 

 Do you have plan for your business? 

yes 96 80 

no 19 15.8 

Missing System 5 4.2 

Total 120 100 

2 Have you taken any training on business plan and related 

skills and knowledge? 

yes 94 78.3 

no 23 19.2 

Missing System 3 2.5 

Total 120 100 
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3 If you said no, do you need to take training? yes 23  100 

no      0 0    

Total 26    100 

4 Do you think poor accounting and bookkeeping practices 

exist in your enterprise? 

yes 63 52.5 

no 57 47.5 

Total 120 100 

5 If you said ''yes'' do you agree that it makes your enterprise 

not to be successful? 

yes 62 98.4 

no      1     1.6 

Total 63    100 

 

        Preparation of viable plan, training related to skills and 

awareness creation plus accounting and bookeeping practices 

play a significant role especially for success of new enterant in 

their business. Having the above ideas in mind, 96 (80%) of the  

enterprises had plan; while 19 (15.8%) of the owners had not. 94 

(78.3%) of the respondents have taken training on business plan 

and business related skills while 23 (19.2%) of the owners have 

not. As  interview result reveals, trainings were mostly focussed 

on mobilization rather than business skills and more of short-

term in which the trainees got no in-depth business skills and 

knowledge. In addition, the trainings were not supported by 

professionals who have necessary knowledge and skills. Some 

enterpreneurs refused to attend training and attach it with 

political issues. Moreover, 63 (52.5%) of the owner respondents 

confirmed that there is poor accounting and bookkeeping 

practices.  

 

ii. Major Factors that Affect the Development of MSEs  

Factors Analysis  

        This section started with an identification of factors that 

affect the development of MSEs in Ilu Aba Bora zone in 

particular the selected towns. The identification of factors could 

be done by using factor analysis (FA). FA is used to reveal the 

dimensions/measurement of a set of variables. 

        Since the objective of this study, among others, was 

identification of the factors influencing development of MSE, FA 

was used to reduce and categorize the variables considered as 

factors. Factor Analysis with principal components extraction to 

focus the analysis on a manageable subset of the predictors is 

reasonable for this study. 

        Kaiser-Meyer- Oklin (KMO), an instrument for   measuring 

sampling adequacy, was used to measure the appropriateness of 

data for factor analysis (Kaiser, 1970 as cited in Yibeltal, 2010). 

It measures the factors homogeneity and a KMO measure of 

greater or equal to 0.6 is acceptable (see Yibeltal, 2010).  

In this study, the KMO measure of the data used is obtained to be 

0.6 which shows the suitability and significance of the data for 

factor analysis.  

        Furthermore, the Bartlett test should be significant (i.e., a 

significance value of less than .05); this means that the variables 

are correlated highly enough to provide a reasonable basis for 

factor analysis. In this case see table 3.5 below. Bartlett test 

significant with 0.000 value which is below 0.05. so, it is suitable 

to undertake factor analysis. 

 

Table 3.5: KMO and Bartlett's Test 

 

Kaiser-Meyer-Olkin            Measure of Sampling Adequacy. .6 

Bartlett's Test of Sphericity 

          Approx. Chi-Square 788.424 

           df 153 

           Sig. .000 

 

        Using the SPSS software program, the rotated component 

matrix was obtained as on table 3.6.  Eighteen (18) factors that 

were believed to have an effect on the development of MSEs 

have been identified. By the help of factor analysis, these factors 

reduced into six. All the eighteen factors are accepted because 

they have factor loadings of 0.50 and above which is feasible to 

be accepted (Hair et al., 1998, as cited in Oly and kok, 2005). 

Reduction is made by bringing together all the factors having the 

same nature (highly correlated).The factors in each column with 

bold color are highly correlated with the corresponding columns 

headings. 

 

Table 3.6: Rotated Component Matrix
a
 

 Component 

1 2 3 4 5 6 

Entrepreneur/ manager lacks experience in marketing .839      

Lack of support from banks and other micro finance institutions .809      

Lack of promotion for products of micro and small enterprises .766     .316 

Lack of access to sufficient capital to start  and run a business .687   .413   

lack of linkages b/n enterprises and credit providing institutions .561   .488   

Lack of reliable power supply  .830     
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Lack of transportation facilities  .675    -.447 

Lack of access to information on business opportunities  .595 .439  .304  

There is high interest rate that limit the finance to be obtained  .582 .533    

Lack of water supply services -.314 .485 .399    

There is poor demand for products   .871    

There are lack of managerial and technical known how   .832    

Lack of professional assistance  for entrepreneurs in their working 

environment 
   .832   

The location of the enterprise is bad  .410  .691   

The tax rate to be paid for government is high     .778  

Lack of awareness about the existing credit providing institutions     .775  

The enterprise lack market linkage for its products      .736 

There is lack of appropriate technologies and machineries   -.340   .631 

Extraction Method: Principal Component Analysis.  

 Rotation Method: Varimax with Kaiser Normalization. 

a. Rotation converged in 13 iterations. 

 Source: survey 2013 

 

        In order to have this structure of factors influencing 

development of MSEs, FA analysis has repeated thirteen  

times.The rotation is  to have the best factor structure or 

organization. 

 

Labeling the Structured Factors 

        Now the factors are identified as shown on table 3.6 (the six 

columns). The next step is cataloging of these factors based on 

the variable coefficients and researcher’s know-how of them. 

The higher the variable coefficient indicates that the variable and 

the corresponding factors are highly correlated.  

        Based on this, the labeling is given for each factor that is 

influencing development of MSEs as follows:  

 

Lack of experience, access to capital, networking and 

promotion  

        Under the first factor, lack of experience, lack of access to 

capital, lack of networking and promotion were identified.  

 

Lack of Experience  

        Experience, the product, which could minimize costs of 

production and marketing if properly used, affects development 

of MSEs directly or inversely. Virtually all entrepreneurs running 

MSEs and their leaders had irrelevant experience to what they 

are doing and leading respectively. For instance, biology 

graduates work as leader while public health officer graduates 

run business like cafeteria.  

 

Lack of Access to Capital  

        Existence of various MSE financing institution is 

unquestionable. However, MSE’s sector entrepreneurs mainly 

used personal saving and family investment as a main source of 

finance to start and run their businesses. The rationale behind is 

lack of capacity to present collateral (e.g house, car) to get loan 

from financial institutions particularly banks, and borrowers lack 

willingness to return borrowed money thinking the government 

gave them for its political purpose and borrowed money remain 

unreturned in case government is forced to change.  

        Thus, shortage of capital has been adversely affected 

development of MSEs via limiting expansion of existing 

enterprises specifically entrepreneurs in the manufacturing, 

construction and urban agriculture.  

 

Lack of Promotion  

        When new product is produced or an improvement is made 

on existing product, actual or potential consumers should aware 

it. Promoting MSE is the focus of federal and regional 

governments as strategic plan for reducing unemployment rate by 

making people engaged in different sectors of MSEs and 

generate their own income which has a positive impact on the 

country’s gross domestic product (GDP). Furthermore; 

promoting this sector has inevitable contribution in reducing 

poverty in general Growth and Transformational Plan (GTP) in 

particular. However, the failure to undertake promotion by zonal 

MSE agency together with individual owners of enterprises had 

resulted in less development of the sector in the case study.  

 

Lack of Networking 

        In the study area, researchers found existence of no 

networking between different sectors (e.g,the urban land 

adminstration office, zonal MSE agency, the credit and financing 

institutions etc) which has a direct or indirect effects on 

expansion of MSEs. Further more, there were no networking 

even between or among enterprises and they lost a competitive 

advantages of integration. 

 

Lack of Infrastructure 

        Lack of water supply, reliable power supply, transportation 

facilities, high interest rate and lack of access to information on 

business opportunities were consisted in.  

 

Access to Information  

        Information is the ‘life blood’ for business enterprises. 

Organizations cannot survive without information. They need 

information on market, raw materials, government directions and 

others. However, some entrepreneurs complained they have no 

information specifically on market access. On the other hand, 

others complained that there was no clear bidding and if any, a 

very short-period (maximum of one day or less).  

 

Reliable Power Supply 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 1, January 2015      514 

ISSN 2250-3153  

www.ijsrp.org 

        Similar to larger enterprises, MSEs require reliable power 

supply to carry out their activities. Manufacturers (wood and 

metal workers) and hair dressing salons are among MSEs that 

have faced problems of reliable power supply. This problem 

affected negatively goods and services qualities. 

 

High Interest Rate 

        Most entrepreneurs take no loans from lending institutions 

due to high interest rate. They suggested high interest rate is due 

to limited number of MSE financing institutions (lack of 

competition). Consequently, most businesses remained stagnant. 

 

Lack of Transportation Facilities 

        MSE products are consumed by local markets. That means, 

sold where they produced. Very few enterprises (modern cattle, 

sheep and goat producers, milk and milk product sellers) sell to 

neighboring towns or zones. Though lack of infrastructure is not 

the only reason (there is financial incapacity, lack of market 

linkage etc) for selling to local market, transportation facilities 

have vital contribution for being not finding new markets at new 

places and importing cheaper raw materials from where it widely 

available.  

        As a result, using expensive raw materials had increased 

costs of produced products which again increase the price for 

products and then decreased market demand and revenue of 

enterprises. 

 

Knowledge 

        Enterprises under study were asked regarding the 

managerial and technical know-how they do have on their 

business. The entrepreneurs mentioned that they don’t know how 

and where to search market, how to keep record of their expenses 

and revenues, how to control their activity even if few enterprises 

had business plan. They forwarded as they need to take training 

on business skills (such as marketing, management, and financial 

record keeping etc). Thus, lack of managerial and technical 

knowledge and other business skills have limited the growth of 

MSEs and then their developments. 

 

Lack of Professional assistance 

        MSEs agency and MSEs center leaders have mentioned that 

they are working with technical and vocational eduaction 

training(TVET) colleges to solve skill gaps of entrepreneurs 

operating in MSEs. Nonetheless, the trainers from stated college 

provided not the exactly required solutions for entrepreneurs and 

even the given training was very short in which the trainees have 

got no in-depth know-how and skills.  

 

Awareness of Credit providing institution  and taxation 

        Very few entrepreneurs have little awareness about  the 

existing micro financing institutions and how to deal with them 

to get fund for expansion of their businesses. Furthermore, the 

other potential constraining legal force for MSEs is taxation- the 

variability of taxes and their unpredictability.  

 

Market linkage  
        Market linkage can be made by making contacts with 

different sectors (organizations). In addition, enterprises could 

form market linkage at trade exhibition and bazaar by presenting 

their goods and services and then exchanging their adresses with 

potential and actual customers there. Enterprises can have 

forward linkage with customers or orher resellers and backward 

linkage with their raw material suppliers to get needed quality 

and quantity of the materials which in turn help to produce 

quality goods or services that could satisfy customer’s needs and 

wants. If customers are satisfied, they buy repetitively the 

enterprise’s product and promote it. This also result in an 

increase of enterprise’s product sales and its growth.  

        Buyers need better products time after time. To produce 

quality product/better product, enterprises (especially,wood 

woork and metal work)  need modern machinneries and 

equipments that is very crucial for producing quality output that 

is prefered by buyers. On the contrary, most MSEs under study 

lacked market linkage, lacked  modern machinery and 

equipments  and have shown limited growth and expansion. 

        The above six factors are (table 3.6) chosen based on Eigen 

value greater than one rule of thumb. For this particular study, 

the Eigen value (amount of variance in the original variables 

accounted for by each component) greater than one rule is used 

in order to determine the number of factors.  

        According to this rule, those factors having greater than 1 

are significant while the remaining (less than one) are 

insignificant because of the low correlation they have (Kaiser 

1970, as cited in Yibeltal, 2010). 

 

Table 3.7: Total Variance Explained 

Compo

nent 

Initial Eigen values Extraction Sums of Squared 

Loadings 

Rotation Sums of Squared 

Loadings 

Total % of 

Variance 

Cumulative 

% 

Total % of 

Variance 

Cumulati

ve % 

Total % of 

Variance 

Cumulative 

% 

1 3.522 19.568 19.568 3.522 19.568 19.568 3.055 16.974 16.974 

2 3.253 18.072 37.640 3.253 18.072 37.640 2.385 13.250 30.224 

3 1.760 9.776 47.416 1.760 9.776 47.416 2.346 13.034 43.259 

4 1.544 8.575 55.992 1.544 8.575 55.992 1.786 9.922 53.180 

5 1.311 7.283 63.275 1.311 7.283 63.275 1.572 8.734 61.915 

6 1.169 6.497 69.772 1.169 6.497 69.772 1.414 7.857 69.772 

7 .971 5.394 75.166       

8 .813 4.516 79.682       

9 .710 3.942 83.623       

10 .494 2.744 86.367       
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11 .480 2.665 89.032       

12 .423 2.351 91.383       

13 .360 2.001 93.385       

14 .335 1.858 95.243       

15 .282 1.566 96.809       

16 .238 1.322 98.131       

17 .196 1.091 99.222       

18 .140 .778 100.000       

Extraction Method: Principal Component Analysis. 

Source: survey 2013 

 

        Table 3.7 reveals a percentage of total variance of the 

original variable as explained by each factor.  

        The first factor, Lack of experience, access to capital, 

networking and promotion summarizes 19.568 percent of the 

variance; the second factor lack of infrastructure, summarizes 

18.072 percent; the third factor, lack of knowledge, summarizes 

9.776 percent; the fourth factor, lack of professional assistance, 

summarizes 8.575 percent; the fifth factor, lack of awereness of 

credit providing institiution and government tax, summarizes 

7.283 and finally the last factor, market linkage, summarizes 

6.497 percent.  

        Together, the six factors summarize 69.772 percent of the 

total variance. This explanation of variance is equivalent to the 

R
2
 in multiple regressions (Zikmand, 1997). Therefore, the 

remaining (30.228 %) variation in development is caused by 

factors that were not included in this factor analysis such as 

negative attitudes towards MSE. In other words, with the 

possible error of 30.228%, the MSE’s development is affected by 

the identified factors.  

 

Other Factors Blocking Growth of MSEs 

 Family and Society 

        Family is one who supposed to take priority in encouraging 

their youth to be economically independent, especially by 

creating their own jobs.  

        Some families, even if they have a better place to undertake 

business activities, push their youth to wait the support of 

government and get some jobs.  

        This kind of society’s decision enlarges number of 

unemployment by hindering development of MSE. In addition, 

the societies discourage the existing enterprises by undermining 

the quality level of entrepreneur’s products and refusing buying 

of it. These show lack of awareness about the real benefits of 

MSE. 

 Leaders 

        There are leaders of MSE agency who have been given 

training concerning MSE activities. But, those leaders neither 

stay for longer periods of time on the same position nor have in-

depth knowledge and good attitude towards MSE. In addition, 

leaders were in some cases not part of the solution because the 

decision needs working with other sectors (e.g, the urban land 

administration office); and conflicting of interest between 

different sectors (e.g, best located land for investors versus for 

MSEs). 

        There are also conflicts between government policies which 

make difficulty on leader in solving the sector problem. For 

example, wood workers require lumber but it is prohibited by 

natural forest protection agency to exploit forests for lumbering 

and there was also lack of follow up on supports given to 

entrepreneurs. Some MSE center leaders explained that this 

sector is the place where demotivated people work in. 

 The youth 

        The unemployed people/youth have shown some resistance 

toward the direction given for them on MSE. For example when 

called for training to support them, they ask payment and if there 

is no payment they show no willingness to take training.  

        Moreover, those who take the training would not practice 

and apply what they have trained. Frankly speaking, virtually all 

youth have no positive attitude toward working in MSE. This on 

the other hand requires bringing further attitudinal changes on 

youth entrepreneurs. 

 Cultural 
        Some Ethiopian entrpreneurs  perceive doing in 

collaboration with others as dependency and don’t believe in the 

benefits of networking and collaboration. In addition, as the 

interview result depicts, most consumers of MSE’s product 

percieve the products as poor quality and then dessiminate a bad 

word of mouth about products. Therefore, how people percieved  

MSEs and their products have impacted MSE’s development. 

iii. Owner & leader reactions on MSE development 

Influencing factors 

        Both leaders (82.6%) and (80.8%) of owners were agreed 

that there is lack of access to sufficient capital to start and run the 

business.  

        The 0.059 chi-square value and the 0.971 corrected value 

which greater 0.05 level of confidence show that there is no 

statistically significant difference between the two groups of 

respondents. 91.8% of leader was agreed that there is lack of 

reliable power supply while 55.1% of the owners were disagreed 

with the idea because some sectors like agriculture and some 

trading activities need little or no power supply to carry out their 

works.   

        Both leaders and owners have disagreed on existence of 

poor water supply. The difference is due to the fact that some 

sectors such as manufacturing, trade and non-irrigation based 

agriculture do not consume much water for their operations.  

1. Conclusion, Recommendation and Further research 

area 

Conclusion 

        Many youth have shown adverse attitude towards working 

under umbrella of  MSEs agency. Zonal MSE agency failed to 

serve as broker between MSEs entrepreneurs and other 

supporting institutions (e.g, urban land adminstration and micro 

financing institutions). In addition, products of MSE neither 

promoted nor get  market access information timely.Absence of 

state-of-art machinery and equipments resulted in poor product 
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quality and lack of differentiation.Raising fund to establish 

business from scrach and expanding the existing business was 

the headache for many. Almost all entrepreneurs have business 

skill gaps (such as business planning, marketing, record keeping, 

business management and financial analysis). 

        There was poor infrastructural facilities. MSE ledears 

lacked an in-depth know-how on their position due to its short 

lifespan and irrelevant profession.  

 

IV. RECOMMENDATION 

        MSE agency expected to work in collaboration with other 

MSE supporting institutions as a broker. The access to finance to 

afford additional appropriate technologies could be a driving 

force to improve the competitiveness of MSEs. Besides, 

entrepreneurs should seek for modern machinery and equipment 

to differentiate themselves from competitors. Upgrading of 

entrepreneur’s business skill can be accomplished through 

delivering training. 

        Federal, regional government and partly zonal adminstrative 

should pay attention to the improvement of infrastructures such 

as roads, electricity, pure water and information 

dissemination.Hard work is expected from government and MSE 

leaders to change attitude of community toward MSE sector and 

their product at all. 

 

Further research area 

        Specific sector affecting factors in detail is area for further 

study. Moreover, study that comprises businesses run by 

individuals and wider area (urban and rural area) is 

recommended. 
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Inertia Falsifies Newtonian Dynamics 

Hashem L. AL-Othman 

 

    

     Abstract- There is some obstacles in Newtonian dynamics that are still unresolved. Those obstacles are caused by both of the 

wrong understanding of inertia and the limitations in Newton’s first & second laws. Therefore, I theoretically analyzed the motion of 

the spherical inelastic object on a perfectly smooth horizontal surface in a vacuumed system. I hypothesized two new laws in 

dynamics and a new physical property of forces which is “Force Relative Speed (FRS)” to explain the unexpected motion of the object 

and the flaws in Newton’s dynamics. Also, I presented a new definition of inertia and showed why and when this new definition of 

inertia should be used. According to the dynamics that I introduced in this article, Newtonian physics cannot describe any object's 

motion when that object has inertia, therefore the motion of many objects in nature is misunderstood. Consequently, a lot of physical 

parameters that were measured by using Newtonian dynamics are not accurate. 

 

    Index Terms- Inertia, Motion, Newton’s laws, Statics 

 

I. INTRODUCTION 

nertia was first introduced by Johannes Kepler in his Epitome Astronomiae Copernicanae. Kepler defined inertia, which he derived 

from the latin word for "idleness" or "laziness", in terms of a resistance to movement based on the presumption that rest was a natural 

state which did not need any explanation. Later on, Galileo and Newton defined “inertia” in a way that is applicable to rest and 

motion. According to Galileo, when all external impediments removed, a heavy body on a spherical surface concentric with the earth 

will maintain itself in that state [1].
 
Newton defined inertia in his principia as:  

“The vis insita, or innate force of matter, is a power of resisting by which everybody, as much as in it lies, endeavours to preserve its 

present state, whether it be of rest or of moving uniformly forward in a straight line.”[2]  

That means, “Inertia” is the resistance of any object to any change in its state of motion including a change in direction or it is the 

tendency of moving objects to keep moving in a straight line at a constant linear velocity.  

Dynamics is the branch of mechanics dealing with the motions of material bodies under the action of given forces [3]. Newtonian 

dynamics was established by Sir Isaac Newton in his work “Philosophiae Naturalis Principia Mathematica” which was first 

published in 1687, and it is commonly referred to as the “Principia”. Newton’s dynamics (or mechanics) is based on his three laws of 

motion. Newton’s first law of motion is commonly referred to as the "the Law of Inertia" and states:  

“Everybody continues in its state of rest, or of uniform motion in a right line, unless it is compelled to change that state by forces 

impressed upon it.”[2] 
 

In modern language, Newton’s first law states that an object at rest will stay at rest and an object in motion will stay in motion unless 

acted upon by a net unbalanced force. 

 

Newton’s second law tells us the relationship between the force that we exert or apply on the object and the resulting acceleration the 

object will gain and states: 

 

“The change of motion is proportional to the impressed motive force, and to be made along the right line by which that force is 

impressed.”[2] 

 

In modern language Newton’s second law states: 

“The acceleration of an object as produced by a net force F is directly proportional to the magnitude of the net force, in the same 

direction as the net force, and inversely proportional to the mass (m) of the object: F = ma.” 

 

I 
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That means, an external force F acted on an object will accelerate that object in the direction of  F with acceleration a = F/m. Newton’s 

original statement of the Second Law was that the resultant external force F is equal to the time rate of change of momentum (mv, 

mass times velocity): 

F d ∕ dt mv

If the mass is constant, this relationship becomes the familiar form of Newton’s Second Law: 

F m( dv∕ dt) ma 

 

In early 2013 I was wondering why a small mass will gain larger kinetic energy than a big mass when both of them are affected by the 

same force for the same time. I mathematically noticed that when using Newton’s second law and kinetic energy law to calculate the 

kinetic energy gained by bodies as a result of force applied on them for the same time period this pattern:  

“The kinetic energy an object gains as a result of force applied on it for a specific time will get halved as mass of that object doubles.”  

Because of that, it came to my mind these questions: 

-Why is the gained kinetic energy of any object inversely proportional to its mass? 

-Why can’t we exert the same work on any object when we use the same force for the same  

  time? 

These questions created some doubts to me about the current understanding of inertia so I started to analyze, theoretically, the motion 

of normally shaped objects on horizontal frictionless surfaces or planes and found out that inertia is misunderstood. 

In this theoretical study I will give a new, clearer definition of inertia and introduce a new physical property of forces which is “force 

relative speed” and show why it must be considered. I will also introduce my two laws in dynamics that will better describe the motion 

of objects.  

I will achieve these goals through theoretical studying some situations in which Newton’s first and second laws have limitations that 

are caused by inertia. For simplicity, I will only analyze the motion of the spherical inelastic object on a perfectly horizontal 

frictionless surface in a vacuumed isolated system. 

II. ANALYSIS AND DISCUSSION 

Cases 

Here are some situations in which inertia conflicts with Newton’s first and second laws and a discussion of the reasons behind that.  

 
Case 1: The Object is Stationary And Not Affected by Any External Force 

Assume we have a spherical inelastic object at rest on a perfectly horizontal frictionless surface in a vacuumed system. The forces 

affecting the object are shown in Figure 1 and these are: The Gravitational Force perpendicular to the surface “FG”, Gravitational 

Forces from Left “FGL”, Gravitational Forces from Right “FGR”, and Normal Force “N”. 

The vertical components of FGL and FGR, which are “FVGL” and “FVGR”, respectively together with FG contribute to weight of the 

object. The horizontal components of FGL and FGR, which are FHGL and FHGR respectively, have the same magnitude and opposite 

directions thus, they cancel each other. Likewise, the object weight and normal force “N” cancel each other because they have  the 

same magnitude and opposite directions. Thus, the object in Figure 1 is at rest because it is affected by a zero net force hence, this case 

is not violating or conflicting with Newton’s laws. 
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Figure 1. The Forces on the stationary spherical inelastic object which is placed on a horizontal frictionless surface in a vacuumed 

system. 

 

Case 2: The Stationary Object is Acted on by a Small External Force 

According to Newton, any unbalanced external force regardless of its magnitude is supposed to change the motion state of the affected 

object. That means, the object in Figure 1 must move when it is acted on by an external unbalanced force no matter how small that 

force is.  

Assume that a very small external force “F1” is acted horizontally on the object and is directed to right as shown in Figure 2. The 

object was stationary before being affected by the small external force “F1” because it was balanced by FHGL, FHGR, FVGL, FVGR, FG and 

N. Therefore, according to Newton’s first law the object is supposed to move to right due to being acted on by the unbalanced F1.  

On the contrary, the object will not move at all even though it is acted upon by the unbalanced external force “F1”. To clarify why 

we will get this unexpected result I have to introduce the new physical concept “Force Relative Speed” and my first law in dynamics. 
 
Force Relative Speed  
Force Relative Speed, denoted as FRS, is a very important physical property of all forces including the static forces and is defined as: 

  

“Force Relative Speed (FRS) is the speed of the matter which represents the force with respect to the object or matter affected by 

that force.” 

 

Postulates of the Property 

I postulate in the property of force relative speed the followings: 

1-Every force whether it was visible or not, static or not, should be represented by matter. In other words, any force has to be 

materialized in order to be existed. 

2-The process of exerting any type of force on any object is done through a collision or contact between matter representing that force 

and matter representing that object.  

 

Every force must be represented by a particle, object or any type of matter. The normal force on the object of this study is materialized 

(or represented) by the surface or plane upon which the object is placed. According to the property of force relative speed (FRS) the 

gravitational forces: FGL and FGR, consequently their horizontal and vertical components, are materialized and have their specific force 

relative speeds with respect to the object even though those forces are static and the object is inside a vacuum. As long as there are 

gravitational forces on any object inside any closed isolated system there should be a matter materializing or representing them.  
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The gravitational forces FGL and FGR are represented by matter (or units of matter) that are pushing or pulling* the object toward left 

and right, respectively. Also, any external force acted on the object must be materialized and must have a specific relative speed (FRS) 

in order to be acted on that object despite it is in a vacuum. Generally, whenever there is a force on any object there must be a 

collision or contact between matter representing that force and matter representing that object. 

 

 

 
Figure 2. The spherical inelastic object, which is placed on the same surface and in the same system as that of Figure 1, is still 

stationary despite being affected by the external force “F1”. 

 
For simplicity, I will term the force which has the greatest relative speed (FRS) as the “fastest force” and the force with high relative 

speed (FRS) compared to other forces as “fast force”. Likewise, for simplicity, I will term the force with low relative speed (FRS) as 

“slow force”. 

 

First Law of Dynamics 

The current way of adding forces, which have the same direction, to each other in order to obtain their equivalent force is wrong 

because it does not take into account the differences in force relative speed (FRS) among them. Therefore, I will introduce my first law 

in dynamics which states:  

 

“The magnitude of the equivalent force of two or more forces which have the same direction but differ in their relative speeds 

(FRSs) is a value between magnitude of their fastest force and the sum of magnitudes of all those forces. As the variation in the 

relative speed (FRS) of those forces increases, the magnitude of their equivalent force will get closer to the magnitude of their 

fastest force.” 
 

That means, if the object of this study, for instance, is acted on by a group of forces which have the same direction but different FRSs, 

then their fastest force will exert all of its magnitude while each of the rest of those forces will exert part of its magnitude on the object 

depending on how slower it is than the fastest force.  

 

 

 

 

* In this study it is not necessary to specify whether FHGL, for instance, are represented by matter that push the object from its right 

side toward left or represented by matter that pull the object from its left side toward left since we are only concerned about the force 

relative speed (FRS) of FHGL not their place of action and this applies on the rest of forces (i.e. the exact place of action of any force on 

any object is not of concern all over this study). 
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More specifically, the slowest force will exert the lowest ratio (or percentage) of its magnitude on the object within the shared time of 

contact of those forces with the object, while the second fastest force will exert the highest ratio (or percentage) of its magnitude 

within that shared time of contact with the object and the fastest force will exert 100% of its magnitude with that time of contact. The 

shared time of contact of all the forces with the object is the time of contact of the fastest force with the object. After the fastest force 

has done all of its magnitude, the slower forces can exert what have left of magnitudes on the object. In other words, there is no way 

to add the whole magnitude of a slow force (low FRS) to the whole magnitude of a fast force (high FRS) on any object within their 

shared time of contact with that object which equals the time of contact of the fast force with that object. Also, if the difference in FRS 

of those two forces increases the magnitude (or action) of the slow force on the object within the shared contact time will decrease. As 

a result, the equivalent force of a fast force & a slow force has a magnitude between the magnitude of the fast force and sum 

magnitudes of those two forces. Of course, the equivalent force has the same direction as its components; the fast & slow forces. Note, 

the first law doesn’t concern with the forces on the object that are perpendicular to the external force since the effect (or magnitude) of 

those forces will not be changed during action of that external force no matter how faster it is than those forces. 

 

Conditions of the Law 

The first law will be most apparent or noticed if the forces which have the same direction and the object, affected by those forces, are 

existed in a totally empty system that is free from any type of matter and this is the ideal environment to calculate the equivalent force. 

However, the system in which the object of this article is placed best mimics the ideal environment since there is no friction or air that 

may resist motion and the surface is perfectly horizontal, but still there is some matter inside the vacuum, at least the matter 

responsible for the gravitational forces is still existed otherwise there will be no gravity inside that system as I implied in the property 

of force relative speed (FRS). In all cases, whether the object is placed in the ideal environment, in the system of this study or in air 

these conditions must be met for the first law to be most applicable and apparent.  

1-The object and the forces on it must be represented by inelastic matter. Elasticity will mask the effect of force relative speed (FRS) 

to a considerable extent during the collision or contact of matter representing the forces and matter representing the object. 

2- All the forces of concern (the external force and the forces on the object in the same direction and parallel to it) must touch or 

contact the object at the same moment or time. 

 

Back to Case 2 

After introducing the new physical property “Force Relative Speed (FRS)” and my first law in dynamics which shows how force 

relative speed (FRS) affects the equivalent force of forces having the same direction but have different FRSs , I can explain why the 

small unbalanced external force “F1” will not be able to move the object in case 2. Keep in mind that the matter representing F1 is 

very faster than the matter representing FHGR, or F1 has much greater force relative speed (FRS) than FHGR. All of the external forces 

of concern all over this theoretical study either have greater FRS than the forces on the object in the same direction or don’t have the 

lowest FRS among those forces. 

Currently, it is thought that the equivalent force of F1 and FHGR is simply their sum (F1 + FHGR) since they have the same direction and 

affect the same object at the same time. In this case, F1 is supposed to be able to move the stationary object in Figure 2 no matter how 

small it is because the equivalent force of F1 and FHGR will equal their sum (F1 + FHGR) which is larger than FHGL. But when we add 

F1 and FHGR in that way to obtain their equivalent force we ignore the variation in force relative speed (FRS) among them.  

 

According to my first law, there is no way that FHGR and F1 can exert all their magnitudes (or actions) on the object within the same 

time period of contacting that object even though they touch it at the same moment and have the same direction, that’s because they 

differ in force relative speed (FRS). More specifically, the magnitude of the equivalent force of F1 and FHGR is greater than that of F1 

and smaller than sum of their magnitudes (F1 + FHGR). That means, F1 will exert all of its magnitude (or action) on the object while 

FHGR will exert only part of its magnitude during the action of F1, therefore I denoted FHGR as wavy arrows in Figure 2 to mean that 

part of their magnitudes will be spared (or lost) during the action of F1. Moreover, according to my first law the equivalent force of 

F1& FHGR is very close to F1 rather than to their sum (F1 + FHGR) since F1 is very faster than FHGR. The equivalent force of F1& FHGR 

will get closer to F1 as F1 gets faster than FHGR. In other words, the magnitude of FHGR that will be exerted on the object during the 

action of F1 will get smaller as FHGR gets slower than F1. Since F1 has a very small magnitude the equivalent force of F1 and FHGR, 

which is greater than F1 but close to it, will not be able to overcome FHGL which still have the same magnitudes as before F1 took 

place**.  

 

 

 

 

 

 

 

 

** As long as the external force doesn’t move the object, the forces on the object opposite to that external force will maintain the 

magnitudes that they used to have before acting that external force. Otherwise, if the object moves those forces will have greater 

magnitudes as I will show in case 3. 



International Journal of Scientific and Research Publications, Volume 5, Issue 1, January 2015      522 

ISSN 2250-3153  

www.ijsrp.org 

In general, when a small external force is acted on the object, which is placed in a system or environment where it is affected by 

opposed forces***, there will be a net static force, denoted as NSF1, on it that will oppose the external force and corresponds to the 

difference between sum of forces on the object opposite to that external force, which still have the same magnitudes as before that 

external force took place and as long as the object stays at rest**, and sum of the new magnitudes of the forces in the same direction 

as that external force, which now have lower magnitudes than they used to have before the external force took place, in accordance 

with my first law. I mean by “small force” the force that can’t change the motion state of the object since it will not be able to 

overcome NSF1. 

 

Therefore, contrary to Newton, the stationary object in case 2 will not move at all despite it is affected by an unbalanced external 

force. The net static force “NSF1” is mathematically given by Equation 1:   

 

NSF1 = OP2 – (OP1 – XF)           (Eq. 1) 

 

Where: 

OP1: The forces on the object in the same direction as the external force with the magnitudes those forces used to have before acting 

the external force. 

XF: Loss in magnitudes of OP1 while acting the external force "F". As F gets faster than OP1, the factor X will get greater. 

OP2: The forces on the object opposite to the external force "F" with the magnitudes those forces used to have before acting that 

external force (F). 

 

By substituting the values of case 2 in Eq. 1 we will get the magnitude of the net static force (NSF1) that will oppose F1 as shown in 

Equation 2: 

 

NSF1 = FHGL – (FHGR – XF1)          (Eq. 2) 

 

Where: 

XF1: The loss in magnitudes of FHGR during the action of F1 on the object.  

 

The factor “X” in Eq. 2 represents the loss in magnitudes of FHGR while acting F1 on the object due to FHGR have lower FRS (or 

slower) than F1. As the force relative speed (FRS) of F1 becomes higher than that of FHGR, the factor X will increase resulting in 

greater NSF1. Note that FHGL still have the same magnitudes as before F1 took place, and that’s due to the object will not be moved by 

F1 since it is very small. 

In summary, case 2 violates Newton’s first and second laws because small external unbalanced forces will not be able to move or 

accelerate the stationary object despite being placed on a horizontal frictionless surface in a vacuumed system thus, affected by a zero 

net force before being acted on by those small external forces.  

 

 

Case 3: The Object is Moving and not Affected by External Forces 

In this case I will analyze the motion of the spherical inelastic object when it is not affected by any external force and moving in a 

straight line on the horizontal frictionless surface in the vacuumed system. 

Suppose a considerable force “F2”, which is directed to right, was acted on the stationary object of Figure 1 for some time and then 

removed. The object, as a result of “F2”, was accelerated to speed “SP1” to right as shown in Figure 3. According to Newton, the 

object is supposed to maintain “SP1” to right forever as long as it is in the vacuumed system on the horizontal frictionless surface 

since there is no friction or air that may resist its movement. On the contrary, this will not happen and the object’s initial speed “SP1” 

will start to decrease gradually once the force “F2” is removed until it reaches zero after some time (i.e. the object stop moving). To 

explain this unexpected result I have to introduce my second law of dynamics. 

 

Second Law of Dynamics 

My second law in dynamics is about the effect of varying the force relative speed (FRS) of forces on their magnitudes and states: 

 

“The magnitude of any force is directly proportional to its relative speed (FRS). If any force has zero relative speed (zero FRS) 

then it will have no magnitude.” 

 

 

 

 

 

*** The opposed forces of concern all over this study are those opposed forces on the object which are parallel to the external force 

or/and to the direction of movement, not the opposed forces that are perpendicular to the external force or/and to the movement 

direction. 
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Figure 3. The spherical inelastic object, which is in the vacuumed system on the horizontal frictionless surface, is moving to right 

with initial speed “SP1”. 

 
That means any force, even if it is static, will have a greater magnitude if it affects the object which moves opposite to or toward it 

than affecting that object when it is stationary. That’s due to an increase in its FRS. Likewise, the force will have a greater magnitude 

on the stationary object if it moves toward the stationary object than standing still due to the matter which represent that force will 

have greater speed with respect to the object, in other words that force will have greater FRS. If the force relative speed (FRS) of any 

force is zero due to the matter which represents that force is not moving (or is not supposed to move after eliminating any hindrance 

on its path or if the matter representing that force is already in contact with object) toward (or with respect to) the object, then the 

magnitude of that force will be zero with respect to that object due to zero FRS. Therefore, it is completely wrong to think that forces 

have the same magnitudes regardless their motion or speed with respect to the affected object. 

 

Back to Case 3 

Before the considerable force “F2” was acted on the stationary object, FHGL was equal to FHGR. But when the object gained a speed 

(SP1) to right as a result of F2, FHGL became greater than FHGR, in accordance with my second law. As long as the object is moving to 

right, FHGL will have greater magnitudes than they used to have when the object was stationary due to increase in their FRS, and  FHGR 

will have lower magnitudes than they used to have when the object was stationary due to reduction in their FRS. Consequently, the 

object is not affected by a zero net force while movement as you might think, it is rather affected by a net static force that will keep 

opposing its movement to right until that object completely stops, contrary to Newton’s laws. In general, that net static force, denoted 

as NSF2, is given by Equation 3: 

 

NSF2 = (OP2 + YSPt) – (OP1 – XSPt)         (Eq. 3) 

 

Where: 

 SPt: The object’s speed at “t” moment. 

OP2: The forces on the object opposite to its movement with the magnitudes that those forces used to have when the object was 

stationary. 

YSPt: The increase in magnitudes of OP2 due to an increase in their force relative speed (FRS) as a result of the object’s movement at 

SPt. 

OP1: The forces on the object in the same direction as movement with the magnitudes that those forces used to have when the object 

was stationary. 
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XSPt: The decrease in magnitudes of OP1 due to decrease in their force relative speed (FRS) as a result of the object’s movement at 

SPt. 

 

In case 3 the magnitude of NSF2 that will oppose the object’s movement to right, immediately after removing F2, is shown in 

Equation 4: 

 

NSF2 = (FHGL + YSP1) – (FHGR – XSP1)         (Eq. 4) 

 

Where: 

YSP1: The increase in magnitudes of FHGL due to increase in their relative speed (FRS) at SP1. 

XSP1: The decrease in magnitudes of FHGR due to decrease in their relative speed (FRS) at SP1. 

 

The factor “YSP1” in Eq. 4 represents the increase in magnitudes of FHGL due to increase in their force relative speed (FRS) as long as 

the object is moving to right at SP1. The factor “XSP1” in Eq. 4 represents the decrease in magnitudes of FHGR due to reduction in their 

force relative speed (FRS) as long as the object is moving to right at SP1 therefore, I denoted FHGR as wavy arrows in Figure 3 to mean 

that they have a lower magnitudes than the magnitudes they used to have when the object was stationary.  

NSF2 will oppose the object’s movement to right resulting in the gradual reduction in its speed until the object completely stops. As 

the object’s speed to right decreases NSF2 will gradually decrease due to gradual reduction in factors XSPt & YSPt, which are the 

decrease and increase in OP1 and OP2, respectively. That means, as a result of the gradual reduction in the object’s speed, the extra 

value of FHGL will gradually decrease until FHGL reaches the value that used to have when the object was stationary. Also, the loss or 

reduction in FHGR will gradually get lower, due to gradual reduction of SP1, until it reaches zero (i.e. FHGR will gradually increase until 

it reaches the value that used to have when the object was stationary).  

NSF2 works to decrease the object’s speed. As the object’s speed decreases the magnitude of NSF2 will decrease and so on. That’s 

why, the relationship between the net static force “NSF2” and the object’s speed is like a negative feedback loop. That means, the net 

static force “NSF2” will reduce the object’s speed and in turn the new lower speed will result in a new lower net static force “NSF2” 

and so on. Consequently, the object’s speed will gradually decrease at a gradually decreasing rate.  

In general, according to my second law, if any object moves in an environment or system where it will be affected by opposed forces 

when it is at rest at every point in that environment or system, then the forces on that object in the same direction as movement will 

have lower magnitudes than the magnitudes that those forces used to have when that object was stationary, and the forces on the 

object in the opposite direction to movement will have greater magnitudes than the magnitudes that those forces used to have when the 

object was stationary. The decrease and increase of the forces in the same direction as movement and of the forces opposite to 

movement respectively are due to decrease and increase in FRS of those forces, respectively. The gap or difference between the 

magnitudes of opposed forces is proportional to the object’s speed. That means, if the object moves at a greater speed in that system or 

environment then the difference in magnitudes between the opposed forces, which is the net static force “NSF2”, will get larger on 

that object and opposite to its movement and directly proportional to its speed. 

Therefore, as long as the object moves within a system or environment where it will be affected by the same set of opposed forces at 

every point in that system or environment then, an external force that is equal to NSF2, which is given by Eq. 3, and opposite to it 

should be acted on the object continuously to maintain a constant speed (i.e. uniform motion), contrary to Newton. Otherwise, the 

object will stop after some time as a result of NSF2 which will gradually decrease due to gradual reduction in that object’s speed. The 

magnitude of that external force depends on the speed that we want to maintain since NSF2 is proportional to the object’s speed. Once 

an external force is used to oppose NSF2 the object will maintain a constant speed and NSF2 will stay constant.  

In summary, the motion of the spherical inelastic object in this case violates Newton’s first & second laws because it is impossible to 

maintain a uniform motion without the continuous support of an external force despite the object is placed on a horizontal frictionless 

surface (plane) in a vacuumed system. In other words, the object will not maintain a constant speed in a straight line without the help 

of an external unbalanced force that should be acted on it continuously and exactly equals the net static force “NSF2” and opposite to 

it, otherwise, the object will stop after some time. Contrary to Newton’s first law, there is no tendency for the moving object in a 

straight line to keep moving, there is rather a tendency of the moving object to stop due to the net static force that will result upon the 

object's movement and has the opposite direction. Also, contrary to Newton’s second law that external unbalanced force will not 

accelerate the object it will only keep it moving at a constant speed. 
 

 

Case 4: The Object Moves Due To Acting A Considerable Force On It 

Suppose an external force “F3” which has a considerable magnitude is being acted on the stationary object of Figure 1 and is directed 

to right as shown in Figure 4. The object will be accelerated to “SP2” to right as a result of F3. According to Newton’s first law, the 

net force on the object is F3 all over the time of F3 with the object contact since the object was affected by a zero net force before 

applying F3 and placed on the perfectly horizontal frictionless surface in the vacuumed system as long as F3 is acted on it. On the 

contrary, the net force on the object while acting F3 on it is lower than F3.  
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Figure 4: The spherical inelastic object, which is in the vacuumed system on the horizontal frictionless surface, is acted on by F3 and 

moving in the same direction. 
 
Generally, the object will not be affected by a net force that is equal to the applied force on it despite being placed on a horizontal 

frictionless surface in a vacuumed system because of these two factors: 

 

Factor One 

According to my first law in dynamics, the external force will cause a reduction in magnitudes of the forces in the same direction since 

that external force has a greater force relative speed (FRS) than those forces while the forces opposite to it will maintain constant 

magnitudes as long as the object isn’t moved by that external force.  

 

Factor Two 

According to my second law, if that external force is able to move or accelerate the object then the forces on that object in the same 

direction as its movement will lose part of their magnitudes due to reduction in their relative speed (FRS) that happened as a result of 

the object movement in the same direction, and the forces on the object opposite to its movement will gain extra magnitudes due to 

increase in their relative speed (FRS) that occurred when that object moved in the opposite direction as those forces.  

 

Due to those two factors the considerable external force will create a net static force on the object, denoted as NSF3, and opposite to it. 

Therefore, contrary to Newton, when an external force is acted on the balanced object the net force on it is always lower than that 

external force.   

The increase in magnitudes of forces opposite to the external force is caused by one factor which is the object’s movement that 

resulted from acting the external force on it, while the reduction in magnitudes of the forces in the same direction with the external 

force is caused by two factors which are; the external force and movement. I can’t say that the loss in magnitudes of the forces in the 

same direction as that external force is the mathematical sum of the losses that are caused by the two factors; the external force and 

movement. That’s because, there could be a synchronization or interaction between those two factors, that’s why we need to make 

very accurate and precise experiments to quantify the effects of those two factors together and individually. Generally, NSF3 is given 

by Equation 5: 

 

NSF3 = (OP2 + YSPt) – (OP1 – ZSPt,F)         (Eq. 5) 
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Where: 

OP2: The forces on the object opposite to its movement with the magnitudes that those forces used to have before acting the external 

force “F”. 

YSPt: The increase in magnitudes of OP2 due to an increase in their relative speed (FRS) as a result of the object’s movement in the 

opposite direction to them at SPt. 

OP1: The forces on the object in the same direction as movement (consequently has the same direction as the external force) with the 

magnitudes that those forces used to have before acting the external force “F”. 

ZSPt,F: The loss in magnitudes of OP1 as a result of both: applying the external force “F” and the object’s movement at SPt. 

 

In case 4, exactly at the moment the external force “F3” accelerated the object to SP2, F3 has caused a reduction in magnitudes of the 

forces in the same direction as it, which are FHGR, by the value of ZSP2,F3, that’s because of both: F3 has greater relative speed (FRS) 

than FHGR and the object’s movement at SP2 which caused a reduction in FRS of FHGR. Hence I denoted FHGR as wavy arrows, as 

shown in Figure 4, to mean that FHGR now have lower magnitudes than the magnitudes they used to have before acting F3 on the 

object, at least before the object reached SP2. Also as a result of F3, FHGL will gain extra magnitudes due to increase in their relative 

speed (FRS) due to the object’s movement at SP2. The net static force (NSF3) on the object while acting F3 on it and exactly at SP2 is 

given by Equation 6: 

 

NSF3 = (FHGL + YSP2) – (FHGR – ZSP2,F3)         (Eq. 6) 

 

Where: 

YSP2: The increase in magnitudes of FHGL due to an increase in their relative speed (FRS) as a result of the object’s movement to right 

at SP2. 

ZSP2,F3: The loss in magnitudes of FHGR as a result of both: applying the external force “F3” and the object’s movement to right at SP2. 

 

 

What Is Inertia?  

Recall that in case 2 the object will not move when affected by the small external force “F1” despite it is at rest and placed on a 

perfectly smooth horizontal surface in a vacuumed system thus, affected by a zero net force. That’s due to the net static force  “NSF1” 

on the object opposite to the external force and will evolve once F1 contacts the object. In case 3 the object will stop despite moving 

on the horizontal frictionless surface in a vacuumed system and that’s due to the net static force “NSF2” on it opposite to its 

movement and will evolve once the object starts moving and will keep opposing the object’s movement as long as it is moving. In 

case 4 the net force on the object is not equal to the applied force on it (F3), even though the object is placed on a horizontal 

frictionless surface in a vacuumed system, and that’s due to the evolution of the net static force “NSF3” on the object opposite to F3 

and to the object’s movement. NSF3 evolved once the considerable external force F3 contacted and moved the object.  

The net static force on the object in all the cases is its inertia. Therefore, I have to introduce a new definition of inertia which states: 

 

“Inertia is the net static force on the object that corresponds to the difference between the original net force of the environmental 

opposed forces on that object and the current (or instantaneous) net force of those forces, and it makes the object resist any 

deviation from its original  environmental acceleration or/and makes it reacquire that  acceleration.” 

 

The environmental opposed forces are those opposed forces on the object that exist originally in the environment or system which 

contains the object, not the opposed forces that are external with respect to that environment or system. In this study, the 

environmental opposed forces are:  The Gravitational Force perpendicular to the plane “FG”, Gravitational Forces from Left (FGL) and 

from Right (FGR) (or their horizontal and vertical components), and Normal Force “N”.  

The original net force of the environmental opposed forces, denoted as “oNFE”, is the net force of the environmental opposed forces 

when the object is not acted on by any external force and/or the effect of an external force which was acted on it has completely gone, 

in this case the object’s acceleration is consistent with its oNFE and is called “original environmental acceleration”, denoted as “oAE”.  

 

In this study, oNFE is zero regardless of the object mass since the environmental opposed forces have the same magnitude and balance 

each other when the object isn’t acted on by external forces and/or the effect of the external force which was acted on it has gone. 

Since oNFE in the system of this study is zero the object oAE is also zero. In other words, the original motion state of any object in the 

system of this study is to be at rest. Generally, in any system OP1 refers to the magnitudes of the forces in the same direction as 

movement or/and as the external force when the object is at its original state of motion (i.e. the object is affected by its original net 

force of the environmental opposed forces on it (its oNFE)). Likewise, OP2 refers to the magnitudes of the forces opposite to the 

external force or to movement when the object is at its original motion state. 

The current (or instantaneous) net force of the environmental opposed forces, denoted as NFEt, is equal to oNFE when the object is in 

its original motion state (i.e. the object has its original environmental acceleration (oAE) (or only affected by its oNFE)). In other 

words, there should be no difference between NFEt and oNFE when the object is not affected by any external force or/and there is no 

effect of a removed considerable external force that was acted on it. The effect of the considerable external force on the object after 
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removing it is the deviation from that object oAE, otherwise if the external force wasn’t able to change the original motion state of the 

object because it is very small, as in case 2, then it will not have any effect after removing it. 

Inertia is the net static force on the object that will create a tendency of that object to stay affected by its original net force of the 

environmental opposed forces on it (oNFE) or/and reacquire the state of motion in which the object is affected by its oNFE. 

Consequently, inertia will make the object resist any deviation or increment from its original environmental acceleration (oAE) or/and 

will make it reacquire its original environmental acceleration (oAE). That’s why, inertia is always opposite to any external unbalanced  

force applied on the object and/or to its effect which is the deviation from the object’s oNFE & oAE. That also means, inertia will 

evolve once the current (or instantaneous) net force of the environmental opposed forces on the object (NFEt) starts to deviate from its 

oNFE and the difference represents the object’s inertia which is a static force on that object. The deviation from oNFE may happen as 

a result of applying an external unbalanced force and/or the object has a different acceleration from its oAE (i.e. when the object is not 

in its original motion state). 

In case 2, the object has a different NFEt from its oNFE as long as the external force “F1” was acted on it, that’s why it had inertia and 

was represented by NSF1 which opposed F1 and prevented the change in the object’s original motion state, which is standing still. In 

other words, inertia evolved in case 2 once F1 contacted the object and since F1 is small the object’s inertia was able to prevent F1 

from moving the object. 

In case 3, the object is affected by NFEt that is different from its oNFE just after removing the considerable external force “F2” and as 

long as it is moving as a result of F2. Consequently the object has a different acceleration from its oAE. Therefore, inertia evolved and 

caused the object to slow down until it stopped. Inertia in case 3 is the difference between the object’s current (or ins tantaneous) net 

force of its environmental opposed forces (NFEt) and its oNFE, which is zero. That difference from the oNFE was caused by only the 

object movement since we started to analyze the object’s motion once the considerable external force “F2” was removed. Inertia in 

case 3 was represented by NSF2 which kept opposing the object’s movement until the object stopped, in that case the object has the 

same NFEt as its oNFE, consequently its current (or instantaneous) acceleration is the same as its original environmental acceleration 

(oAE).  

In case 4, the object is affected by NFEt that is different from its oNFE as long as the considerable external force “F3” is acted on it, 

therefore the object has inertia which opposes both: the external force “F3” and movement together. Inertia evolved and is represented 

by the net static force “NSF3” and makes the net force on the object lower than the applied force on it (F3), contrary to Newton’s 

laws.  

From cases 2, 3 and 4 you can see that inertia is the net static force on the object that creates a tendency of the object to stay at rest if it 

is at rest or to come to rest if it is moving due to the original motion state of the object in the system here is to be at rest. 

Any object will have inertia only if it is in an environment or system where it is affected by opposed forces. According to the property 

of force relative speed (FRS), if the object was in an empty system (or environment) that is free from any type of matter then it will 

not have inertia since there are no forces on the object. The presence of matter contacting the object is necessary for the presence of 

opposed forces on it which are necessary for having inertia. Therefore, it is very important to note that if the matter representing the 

opposed forces on the object were not uniformly distributed in the system (or environment) which contains that object then it will have 

different inertia from point to point within that system or environment due to the resulting variability in the magnitudes of opposed 

forces on that object. In that case, we should divide that system into subsystems which have homogenous (or uniform) distribution of 

the matter representing the forces (or dividing that system into homogeneous fields of forces) in order to better understand the motion 

of the object within the whole system. When we do that we can exactly predict the position and the speed of the object regardless of its 

mass at any time. I implicitly mean that the reason of the conflict between classical mechanics and quantum mechanics is because of 

the flaws (or limitations) of Newtonian mechanics, which are caused by inertia. That means, if we want to predict the position and 

speed of any object at 100% accuracy in a system or environment where the object is affected by opposed forces (thus, it will have 

inertia upon acting an external force on it), then we have to follow my dynamics. In another study I will discuss, in detail, the 

connection between my dynamics (or mechanics) and quantum dynamics. 

In the system of this study the object is affected by the same set of opposed forces with the same magnitudes at every point on the 

perfectly horizontal frictionless surface or plane. That means, the matter representing the opposed forces on the object is distributed 

homogeneously (or uniformly) at every point on that system. That’s why, the motion of the object in this study is very analogous to its 

motion within a sensible fluid of matter even though the object is inside a vacuumed system.  

 

If the object is in a system (or environment) that is free from any type of matter, then it will not have inertia since the object in that 

system will not have an original motion state (i.e. there will be no oNFE on the object and consequently the object will not have oAE) 

because there will be no opposed forces due to the absence of matter in that system. In that system, Newtonian dynamics can be 

perfectly applied and any external force of any magnitude is supposed to be able to change the motion state of the object of any mass, 

and the object in motion will stay in motion until an external force, of any magnitude,  is acted on it.  

 

III. CONCLUSIONS 

The understanding of inertia has been wrong for more than 300 years since Newton introduced his first &second laws. Consequently, 

Newtonian dynamics is not accurate and must be reconsidered. Inertia is not the tendency of the object at rest to stay at rest or the 

tendency of the moving object to maintain its state of motion until an external force is acted on it. Inertia is rather a static force on the 
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object that works to maintain or/and reacquire the original motion state of the object as long as it is in a system where it is affected by 

opposed forces or placed within a field or more of opposed forces. 

Also contrary to Newton's physics, there is no way for any object placed in an environment where it is affected by opposed forces, of 

equal magnitudes, to maintain a uniform state of motion without the help of an external force. 

In the absence of inertia (i.e. the object is in a perfectly empty system or universe that is free from any type of matter) Newton’s first 

& second laws can be perfectly applicable. In that case, the object will maintain a uniform motion until an external force is acted on it.  

The current thinking that the speed of moving objects on horizontal planes (or surfaces) decreases due to the effects of friction and air 

resistance alone is wrong, we have to take into account the effect of inertia, which is a force. According to the dynamics that I 

introduced in this study, the motion of the objects in horizontal frictionless paths at constant speeds (or velocities) such as the rotation 

of planets around the sun is also misunderstood since it is impossible for any planet to maintain a constant speed in a field, where it is 

affected by opposed forces, without the help of an external force, contrary to Newton. Also, the measurement of any physical 

parameter which is obtained by following Newtonian dynamics must be reconsidered. For example, according to my dynamics, the 

value of the universal gravitational constant, obtained by Henry Cavendish, is wrong. Consequently any other physical measurement 

that is depending on the current universal gravitational constant, such as the mass of earth, is also wrong.  
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