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ABSTRACT 

 

Increase in the number of elderly will need a serious handling because naturally elderly will experience setbacks, both 

physically and biology, or his mental. The increased number of elderly create health problems facing will be more complex 

especially related to the issue of aging. Efforts to produce a healthy aging population is not easy and requires the cooperation 

of the parties. The purpose of this research examines the factors that affect the perception of the health of the elderly 

with logistic regression approach. The results of the study showed that the perception of the health of the elderly influenced 

by the health of the physical, psychological, social relations and the environment. Psychological factors and physical health 

is the dominant factor in influencing the perception of the health of the elderly, each with odds ratio of 12.701 and 10.224. 

The perception of the health of the elderly tend to have positive relationship with the health of the physical, 

psychological, social relations and good environment. 

KEY WORDS: elderly health perception, logistic regression, odds ratio 

 

1. INTRODUCTION 

 

Being old is a natural phenomenon as a result of the aging process. This phenomenon is not a disease but a condition 

fair which are universal. The aging process is regressive and includes the process of organobiologis, psychological and 

sosiobudaya. To be the elders determined genetically and influenced by someone [1]. According to [2], in general physical 

condition of a person who has entered the elderly decline. This can be seen from some changes: (1) changes the appearance 

on the face of the hands and the skin, (2) changes inside the body such as the nervous system: the brain, the contents of the 

stomach: the spleen, heart, (3) changes senses come: sight, hearing, smell, taste, and (4) motoric changes among others 

diminished strength, speed in moving. These changes are generally lead on diminish psychological and physical health in 

general will have an effect on daily life activities [3]. 

Elderly population (elderly) has increased including in Indonesia that was originally only occurred in the developed 

countries. Improvement of the inhabitants of the elderly is caused by due to increased life expectancy and increased life 

expectancy is caused by 3 things: (1) progress in the field of health, (2) increasing economic social and (3) increasing 

community knowledge [4]. Increase in the number of elderly will need a serious handling because naturally elderly is 

experiencing setbacks, both physically and biology, or his mental. Decrease the function of various organs of the body will 

make the elderly become vulnerable to the disease is acute or chronic. In addition on elderly also often occur physical 

dependence, will no longer be able to perform daily activities by themselves because of the disease. The increased number 

of elderly will also create health problems facing will be more complex especially related to the issue of aging. 

The improvement of the inhabitants of the elderly start felt since 2000 namely the amount of elderly 14.4 million 

people with increased 7.18% with age of living hope 64.5 years. In 2006 the number of elderly 19 million people with an 

increase of approximately 8.9 percent by the age of living hope 66.2 years. 2010 inhabitants of elderly is expected as much 

as 23.9 million people with increased 9.7 percent by the age of living hope 67.4 years. And is expected in the year 2020 

population of elderly in Indonesia will reach 28.8 million people with an increase of approximately 11.34 percent and the 

age of the living hope 71.1 years. Is expected in the years 2020-2025 Indonesia will be located in the four stages of the world 

under China. India and the United States [3].  

Someone to stay healthy until the elders, since the young people need to be taught healthy lifestyle. Healthy Lifestyle 

can be done with consume nutritious foods balanced, physical activity/sports properly and orderly and not smoking. Healthy 

Lifestyle this must have been done since still young so that when entering the elderly someone can live their lives happily 

avoid many health problems. Such is the case with the lifestyle that one can affect among other health drink less water less 

movement, consume food that high calorie beverages, break habits that do not regularly and smoking habit [5][6]. 

According to [7], through the lifestyle that is not good can cause various diseases. Lifestyle changes such as the 

consumption of fast food, diet is not good, smoking habit and lack of physical activity physical activity the classrooms is 

practically one of the triggers for the emergence of dangerous diseases such as Diabetes Mellitus High Blood Pressure 

(hypertension), heart disease and stroke. 

Individually the influence of the process of the oldness cause problems. One of the problems associated with the 

inhabitants of the elderly is health problems, for travel on elderly disease has its own characteristics which is unfortunately, 
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the more severe and often recurrence. Elderly health issues are varied in addition to closely related with degenerative diseases 

also progressively the body will lose power hold against infections, besides with age appears psychological issues. In line 

with the increasing age of the elderly is no longer productive, the ability to physically and mentally began to decline, is not 

able to do the work of the work of a more serious entering retirement period, sends her dead spouse, stress face death, 

depression, the emergence of various diseases etc.[8][9].  

According to the World Health Organization, less healthy lifestyle can be a 1 from 10 causes of death and disability 

in the world. More than two million deaths every year due to the lack of moving or less physical activity, this is because the 

calories that entered is not comparable with calories out so that more and more calories to accumulate and become a burden 

for the body and the body to be disturbed which then cause physical setbacks that may eventually cause various diseases such 

as Diabetes Mellitus, high blood pressure, heart disease and stroke [10].  

Some research results about the lifestyle and the perception of the elderly in Indonesia among others, which were held 

in the Clinic Pekayon Jaya Bekasi City shows that the health status of low on elderly health clinic Pekayon target Jaya of 

66,9%. The results of the analysis bivariat shows no relationship between physical activity with health status values (p=0.004) 

and the habit of rest with health status (p=0,000 value). Based on the results of research and it is recommended to increase 

the knowledge of the elderly about the lifestyle and the impact on health status through the promotion of health in the target 

areas the clinic Pekayon Jaya Bekasi city [11].  

Research [7], give description that the health status of the elderly obtained 10% health status of the elderly is good, 

83,3% health status of the elderly enough and 6.7% health status of the elderly less. Overall the results of research explains 

that the need to provide information about health [2]. According to the results of research done [9] in 27 provinces in 

Indonesia obtained the results of the percentage of elderly women (53.0%) is greater than the percentage of elderly men 

(47%). But the percentage of the elderly sick more on elderly men than elderly women. The majority of elderly admits of no 

health failure during the 1 weeks before loading data and only 27.5% farmers percent elderly who have health complaints 

such as cough, runny nose, hot and headache repeatedly that to interfere with the daily activities.  

Efforts to produce a healthy aging population is not young and requires the cooperation of the parties, among others: 

elderly itself, family, community, government organization and the welfare of the observer and to health professionals what 

is more important is that the active role of the elderly themselves and family in implementing healthy lifestyle. Along with 

the growing population of the elderly, the government has formulated various policies. Health Services at the community 

level is the Posyandu elderly health services elderly base level is a health clinic and health services advanced level is the 

Hospital [10]. Based on explanation above, this research examines the factors that affect the perception of the health of the 

elderly with logistic regression approach [12]. 

 

2. METHODOLOGY 

 

The population in this research is the elderly in Surabaya City. Samples in this research as much as 89 senior 

citizens in the coastal areas: Kenjeran Sub-district and the  orphanage wreda: Hargo Dedali, UPT Liponsos Whitish with a 

method simplerandom sampling [13]. Independent variables in this research is the physical health (X1), psychological (X2), 

social relations (X3) and the environment (X4). Physical health covers the activities of daily living, reliance on drug materials 

and medical assistance, energy and fatigue. Mobility pain and discomfort, sleep and healthy working capacity. Includes the 

description of the body and psychological appearance, negative emotion, positive feelings, awards themselves, spirituality / 

religion / personal beliefs, thinking, learning memory and concentration. Social relationships include the personal 

relationships, sexual support, sexual activities. Environment include financial resources, physical security and security, health 

and the environment and social concerns the house, the opportunity for new information and skills, participation and 

opportunities for recreation, physical environment (population / voice / mobility / climate change), transportation. The 

dependent variables in this research is the perception of the health of the elderly (Y) that it consist of positive and negative 

perception, with the framework of the following concepts [10][11]. 

 

 

 

 

 

 

 

 

 
Figure 1. The Conceptual Framework of Health Elderly Perception 

 

 Logistic regression model describes the probability or risk from an object, served as follows [12][14]: 
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In the regression model linier, it is assumed that the observations of the response variable expressed as:  

 

Predictors variables (X): 

-  Physical Health(X1) 

-  Psychological(X2) 

-  Social Relations(X3) 

-  Environment(X4) 

 

Response variable 

(Y):Elderly Health 

Perception 
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 is mean population and ε  is random component that shows the deviation from mean 

observations. Odds from the result between the individual with x = 1 is defined as ��1� ��1 − ��1��	⁄ . Similar to the odds of 

the result between the individual with x = 0 is defined as ��0� ��1 − ��0��	⁄ . Odds ratio, shortened OR, is defined as the 

ratio of the odds for x =1 to odds x=0, and given from the following equation [14][15]: 

 

� =
��1� ��1 − ��1��	⁄

��0� ��1 − ��0��	⁄
 

 

 

3. RESULTS AND DISCUSSION 

 

 Research variable frequency distribution consists of the perception of the health of the elderly, health physical, 

psychological, social relations and the environment is presented in the following table. 

 

Table 1. Research Variable Frequency Distribution 
    Independent variables Elderly Health Perception 

Positive Negative Total 

f % f % F 

Physical Health 
     

  Good 33 94.3 2 5.7 35 

  Good enough 33 61.1 21 38.9 54 

Psychological 
     

  Good 54 80.6 13 19.4 67 

  Good enough 12 54.5 10 45.5 22 

Social Relations 
     

  Good 44 86.3 7 13.7 51 

  Good enough 22 57.9 16 42.1 38 

Environment 
     

  Good 45 90.0 5 10.0 50 

  Good enough 21 53.8 18 46.2 39 

 

 Table 1 shows that the elderly with good physical health has a positive health perception (94.3%) and negative 

(5.7%), while physical health good enough to have a positive health perception (61.1%) and negative (38.9%). Elderly with 

good psychological perception tend to have positive health (80.6%) and negative (19.4%), while the psychological good 

enough have a positive health perception (54.5%) and negative (45.5%). Elderly with good social relationships tend to have 

a positive health perception (86.3%) and negative (13.7%), while social relations good enough have a positive health 

perception (57.9%) and negative (42.1%). Elderly with good environment tend to have a positive health perception (90.0%) 

and negative (10.0%), while the Environment good enough have a positive health perception (53.8%) and negative (46.2%). 

 The relationship of physical health, psychology, social and environmental with elderly health perception is done 

with test dependencies. The results of analysis presented in the following table. 

 

Table 2. p-value on the relationship of independent variables with elderly health perception 
Independent variables Chi-Square P value 

Physical Health 12.195 0.000 

Psychological 5.865 0.015 

Social Relations 9.151 0.002 

The Environment 14.944 0.000 

 

Table 2 shows the relationship between the independent variables with the dependent variables, all values Asymptotic 

Significance (2-sided) smaller than 0.05α = . This can be interpreted that physical health (X1), psychological (X2), social 

relations (X3) and the environment (X4). There are significant relationships with health elderly perception. Then the 

estimation of the parameters of binary logistic regression model with Maximum Likelihood Estimation method (MLE) 

presented in Table 3. 

 

Table 3. The p-value and Prevalence Risk Simultaneously 
Predictors variables Estimator P value Prevalence of risk 

Physical Health 2.325 .025 10.224 

Psychological 2.542 .003 12.701 

Social Relations 1.653 .014 5.222 

Environment 1.680 .048 5.368 

  

188 



Huda and Rachmawati, 2017 

 

 

Table 3 shows that of all the variables thought to be related to the perception of the health of the elderly found a 

significant statistic with 0.05α =  The health of the physical, psychological, social relations and the environment. Physical 

health just given positive health perception on elderly obtained Odds Ratio (OR) = 10.224 means a good physical health will 

give positive health perception on elderly of 10.224 times compared with sufficient physical health. The results of the 

analysis on psychological variables with the perception of the health of the elderly shows the p-value = 0.003 with OR = 

12.701 psychological means that both will give positive health perception on elderly of 12.701 times compared with enough 

psychological. The results of the analysis on the variable social relations with the perception of the health of the elderly shows 

the value p = 0.014 with OR = 5.222 means good social relations will give positive health perception on 

elderly of 5.222 times compared with the social relations that enough. The results of the analysis on the environment 

variables with the perception of the health of the elderly shows the value p = 0.048 with OR = 5.368 means good environment 

provide positive health perception on elderly of 5.368 times higher compared with the Environment enough. This is in 

accordance with [16] stated that the quality life depends on cultural norms and perceptions of relative population. The quality 

of life related to health includes functional limitations that physical or mental and physical welfare positive expression, 

mentally and spiritually. Health-related Quality of Life(HQL) can be used as an integrative size that unites the morality and 

morbidity and are the various elements of the index that covers death, morbidity functional limitations and healthy state 

peace. 

 

4. CONCLUSION 

 

The results of the study showed that the perception of the health of the elderly influenced by the health of the 

physical, psychological, social relations and the environment. The perception of the health of the elderly tend to have positive 

relationship with the health of the physical, psychological, social relations and good environment. Psychological factors and 

physical health is the dominant factor in influencing of elderly health perception, 
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ABSTRACT 

 

Companies in the growth stage will be able to affect the value of the company that is reflected in each share price. 

However, although the company tried to maximize the shareholders through the sales growth then each company growth 

will experience growth is different in the life cycle. The difference is due to four (4) dimension factors namely: dividends, 

sales growth, the capital expenditure and the age of companies that have different characteristics vary in characteristics 

of the stages of the life cycle. In the stage of growth, Intellectual Capital has an important role in the decision making 

of the existing investment opportunities and for the future, because with Human Capital that the company quality will 

be able to do the innovation which is the primary element of the creation of the value and significantly will be able to 

increase the value of the company that are reflected on the rise in the price of the shares. To be able to increase the 

corporate value and can only be achieved by improving the performance of the company, so that the management is 

required to attempt to maximize the shareholders, because the ineffectiveness balances between the management with 

shareholders at each stage life cycle causes the value of the company at this stage of growth will be different, the 

differences will be direction positive or negative by investors in doing share investment that caused the company share 

price different. The Data obtained is a combination of data between the data cross section and time series, then to know 

the influence of the used panel data regression with the approach of Fixed Effect Models (FEM). The results of the 

study showed that the dividend, capital Expenditure and Intellectual Capital affect the value of the company. Increase 

the value of the company occurs from 2011 until 2013 on 7 companies, namely Ekadharma International, Goodyear 

Indonesia, Gajah Tunggal, Indospring, Indocement Tunggal Perkasa, Mayora Indah danUnggul Indah Cahaya. The 

year 2014 until 2015 all companies not significant increase in the value of the company and there are 3 companies from 

2011 until 2015 not significant increase in the value of the company. 

KEYWORDS:  corporate value, dividends, sales growth, intellectual capital, company age, FEM. 

 

INTRODUCTION 

 
The era of globalization requires the company to be able to show the best performance. The existence of the 

free market makes it easier to do transaction between countries that encourage companies to continually displays the 

best performance of the global markets for the ability to increase the competition [1]. Investors the chance to have the 

option to invest in the company or the business sector are considered to have a good financial fundamentals and 

consistent and have the prospect of a bright future will come [2]. 

Investors to invest based on the fundamental analysis of the performance of the operations of the company 

and its relationship in the form the value of the company [3]. While the share price describes the present value of future 

business prospects will come. So that the share price will illustrate the corresponding company business prospects for 

future [4]. 

The growth of the company in growth phase in the life cycle will be able to affect the value of the company 

which is reflected on each stock prices [4]. However, although the company tried to maximum shareholders through 

sales growth then each company growth will experience growth is different in the life cycle. The difference is due to 

four (4) dimension factors namely: dividends, sales growth, the capital expenditure and the age of companies that have 

different characteristics vary in characteristics of the stages of the life cycle. Therefore the market will mereaksi positive 

for companies that experience growth as expected, and negative when the growth is not as expected [5]. 

Life cycle the company refers to the status of the skills with steps repeatedly by surfing the sequence. In 

general, each product must live birth stage, growth, maturity, and decrease [4][2]. Each stage pointed differences are 

significant in the case of the situation, organization strategy, structures and decision-making style [3].   
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At this stage of growth will occur agency problems between shareholders with the company manager because 

the ineffectiveness balances purpose between the owner with consolidated [6]. The managers want high economic 

growth, while on the other hand the owner upgrading the dates of dividends distribution, so that shareholders cannot 

control management. As a result of the company can be run according to the desire of management itself. The problem 

of shipping agency the majority with the minority happens if there are shareholders (majority ownership 

concentration), so that there is a majority shareholders can control the management or even become part of the 

management of itself [7].  

The problem of shipping agency began to arise in the growth phase because at this stage begin to happen 

delegation of authority from the owner of the company to the management, it was due to the development of a larger 

organization. [8] shows that the typical growth corporation will continue to decentralization decision making structure 

with a shift in the authority of the downhill. So, managers will be more receive designating in decision-making, 

responsibility and the separation of ownership and control will start to appear [9]. [4] on the stage of growth is marked 

with more asset owned, rapid growth, earning and cash flows from operating activities that began to grow, and the age 

of entering the medium stage.  

The company is in growth phase with high investment opportunities tend to maintain profits from pay in the 

form of dividend [5]. [4], in growth phase marked with more asset owned, rapid growth, earning and cash flows from 

operating activities that began to grow, and the age of entering the medium stage. 

Expectation investors against the company that is in the growth phase is relatively high because the company 

in growth phase when able to take advantage of the opportunities will be entered on the stages mature. Investors expect 

the company with the stages of growth will be able to create revenue opportunity in the form of capital gain, while 

when the company entered at this stage in the mature then expectation investor is in the form of dividend payments in 

a relatively large number of. [10], the company is in growth phase will have a better future prospects so that hopefully 

will affect the movement of the value of the company.  

 The purpose of this research is to provide the picture regarding the factor of the factors that influence the value 

of the companies in Indonesia, especially recorded in Indonesia Stock Exchange. Research was done to provide 

evidence about the influence of dividend, sales growth, the capital expenditure and the age of the company to the value 

of the company with the approach of fixed effect model [11]. 

 

METHODOLOGY 

 

The data used in this research is a secondary data in the form of data that has been publication by the 

Indonesia Stock Exchange. The sample in this research is ten business entities in the manufacturing sector observed 

during 5(five years (2011-2015).  

 The Model is used to know the variables that impact on the Y (Company value) is as follows. 

1 1 2 2 3 3 4 4 5 5it it it it it it it itY X X X X X uα β β β β β= + + + + + +       (1) 

With tiit ααα += ; 1,2,...,10i= ; 2011,2012,2013,2014,2015t =            

itY  = the value of the company on the company to-i and years of observation to-t.  

1itX  = Dividend on the company to-i and years of observation to-t. 

2itX  = Sales Growth in the company to-i and years of observation to-t. 

3itX  = Capital Expenditure on the company to-i and years of observation to-t. 

4itX  = Company age on the company to-i and years of observation to-t. 

5itX  = Intellectual Capital in the company to-i and years of observation to-t. 

 

 The index i in intersep on the common (1), the estimation technique with dummy variables so that the new 

equation can be seen in the following equation. 

1 1 2 2 3 3 4 4 5 5it it it it it it it itY D X X X X Xα β β β β β ε= + + + + + +     

With [ ]ndddD ...21=  Is the dummy variable for the unit to-i. [12]. 

Testing the significance of the parameters on the panel data regression basically identical with the testing of 

the significance of the linier regression [13] [14]. This test is intended to determine whether the parameters located in 

the panel data regression model has shown the right relationship between the independent variables with dependent 
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variables and to know whether the model that contains the parameter has been able to describe the real data [15]. There 

are two testing phase parameters in the panel data regression simultaneously and testing partially. 

 

RESULTS AND DISCUSSION 

 
To describe the subject of the variables which are examined, then made a description based on the data 

obtained: 

 

Table 1 Average value and the deviation Standard Research Variable 

 

        

 

 

 

 

 

 

 

 

 

 

 
Source : The results of the data collection, processed   

 

Based on the Table 1., corporate value from 2011 until 2013 improvements and further down in the year 2014 

and rose again in 2015. When viewed from the default value of the deviation, high variation occurs from 2011 until 

2015, this is shown from the default value of the deviation is greater than the value of the mean. Dividend payments 

from 2012 until 2015 improvements. When viewed from the default value of the deviation, high variation occurs from 

2012 until 2015, this is shown from the default value of the deviation is greater than the value of the mean. Sales Growth 

from 2012 until 2015 a decline, even in the year 2015 gave negative values. When viewed from the default value of the 

deviation, small variations occur from 2011 until 2013, and rose again in the year 2014 until 2015, this is shown from 

the default value of the deviation is greater than the value of the mean in 2015. The age of the company from 2011 until 

2015 improvements, when viewed from the default value of the deviation, a constant variation occurs from 2011 until 

2015. This is shown from the default value of the deviation is smaller than the value of the mean from 2011 until 2015. 

Intellectual Capital from 2011 until 2015 changes occur both increasing and the writedowns and followed by the value 

of the Standard deviation is high from 2011 until 2015, this is shown from the default value of the deviation is greater 

than the value of the mean, except in 2012.  

 Linier regression calculated to search for the relationship and the influence of the free variables of the 

variables depending. Based on the print out on the EViews program then double regression equation as follows: 

 
12 10 11 8 10 11

1 2 3 4
ˆ 3,32.10 2,07.10 1,69.10 6,68.10 6,76.10 6,83.10Y X X X X Z= − − + + + +  

Where: 

Y = Company value 

X1 = Dividend 

X2 = Sales Growth 

X3 = Capital Expenditure 

X4 = Company age 

Z = Intellectual Capital 

 

The above equation test is done simultaneously first with test F, and then partial influence of free variables dependent 

variables briefly presented in the following table can be seen in table 2. 

  

 

 

 

 

Mean 

Std. The deviation 

The Year 

2011 2012 2013 2014 2015 

Company value (Y) 6.57E+12 9.16E+12 1.06E+13 9.44E+12 1.03E+13 

1.63E+13 2.42E+13 2.83E+13 2.36E+13 2.46E+13 

Dividend (X1) 18488.02 10456.19 12853.79 12891.87 15176.01 

47334.08 23261.79 30034.57 31709.36 35508.43 

Sales Growth (X2) 20.36 14.49 12.04 11.27 -2.59 

8.73 7.62 5,96 8.52 11.74 

Capital Expenditure (X3) 114.83 126.23 130.94 112.19 137.21 

88.25 116.98 144.64 139.53 178.23 

Company age(X4) 39.50 40.50 41.50 42.50 43.50 

24.37 24.37 24.37 24.37 24.37 

Intellectual Capital (Z) 1.80 2.51 0.16 15.53 2.51 

3.39 2.31 5.71 39.16 3.35 
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Table 2 The result of the estimation parameters to Company Value 
Variable Coefficient Std. Error t-Statistic Prob.   

     
     
C -3.32E+12 3.65E+12 -0.909718 0.3679 

Dividend (X1) -2.07E+10 9.42E+09 -2.198040 0.0333 

Sales Growth (X2) 1.69E+11 1.54E+11 1.098619 0.2779 

Capital Expenditure (X3) 6.68E+08 46046965 14.51271 0.0000 

Company age (X4) 6.76E+10 6.57E+10 1.029261 0.3090 

Intellectual Capital  6.83E+11 2.87E+11 2.379501 0.0217 

     

R2 = 0.836, F-Statistic = 45.041, Prob(F-Statistic) = 0.000 

 

Table 2 shows that the value of F-Statistic = 45.041 and Prob (F-Statistic) = 0.000, if using α = 5 per cent then Prob (F-

Statistic) = 0.000 < α=0.05 so that the model is said to fit. This means that there is at least one independent variables 

that affect the significant impact on the value of the company. Dividend variable, Capital Expenditure and Intellectual 

Capital partially affect the of company value, because the value of the p-value respectively; 0.000 0.022 0.033 

and smaller than 0.05. This means that every dividend increased by one of the units and will decrease the value of 

the company by 2.07E+10 assuming Sales Growth, Capital Expenditure, Company ageand Intellectual Capital 

constant. Capital Expenditure increases by one-unit, it will increase the company's value by 6.68E+8 by assuming 

dividend, Sales Growth, Company age and Intellectual Capital constant. Intellectual Capital Expenditure increases by 

one-unit, it will increase the company's value by 6.83E+11 by assuming dividend, Sales Growth, Capital Expenditure 

and Company ageconstant. 

 

 Further improvement of the value of the company for 5 years (2011 - 2015) is presented in table 3 below. 

 

Table 3 Dummy coefficient of each company for 5 Years Observation 
Company Years P-value 

2011 2012 2013 2014 2015 

Ekadharma 

International 

 

5.01709E+13 

 5.20474E+13  5.20550E+13  

5.52204E+13 

 5.52204E+13 0.018 

Goodyear 
Indonesia 

 
1.67436E+14 

 1.69313E+14  1.69321E+14  
1.72486E+14 

 1.72486E+14 0.051 

Gudang Garam  

5.56632E+13 

 5.75397E+13  5.75473E+13  

6.07127E+13 

 6.07127E+13 0.219 

Gajah Tunggal  

1.05230E+14 

 1.07107E+14  1.07115E+14  

1.10280E+14 

 1.10280E+14 0.057 

Hanjaya Mandala 
Sampoerna 

8.07268E+12 6.19618E+12 6.18855E+12 3.02315E+12 3.02315E+12 0.395 

Indospring  

5.53358E+13 

 5.72123E+13  5.72199E+13  

6.03853E+13 

 6.03853E+13 0.028 

Indocement 

Tunggal Perkasa 

 

3.93335E+13 

 4.12100E+13  4.12176E+13  

4.43830E+13 

 4.43830E+13 0.087 

Mayora Indah  
5.69794E+13 

 5.88559E+13  5.88635E+13  
6.20289E+13 

 6.20289E+13 0.034 

Unggul Indah 

Cahaya 

 

4.63927E+13 

 4.82692E+13  4.82768E+13  

5.14422E+13 

 5.14422E+13 0.024 

Indofood CBP 

SuksesMakmur 

 

4.63927E+13 

 4.82692E+13  4.82768E+13  

5.14422E+13 

 5.14422E+13 - 

p-value 0.025 0.067 0.028 - -   

 

   The influence of significant time can be seen from the value of p-value, namely 2011 and 2013 on α=5%, 

and 2012 significantly on α=10% on the table 4.2, there are 7 companies that significantly on α=10 percent increase 

corporate value from 2011 until 2013. The company are. Ekadharma International, Goodyear Indonesia, Gajah 

Tunggal, Indospring, Indocement Tunggal Perkasa, Mayora Indah and Unggul Indah Cahaya. While 3 the other 

companies did not show a significant improvement in the last 5 years. 
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CONCLUSION 

 
 Based on the results and the reviewers it can be concluded that the dividends, Capital 

Expenditure and Intellectual Capital affect the value of the company. Increase the value of the company occurs from 

2011 until 2013 on 7 companies, namely Ekadharma International, Goodyear Indonesia, Gajah Tunggal, Indospring, 

Indocement Tunggal Perkasa, Mayora Indah andUnggul Indah Cahaya. The year 2014 until 2015 all companies not 

significant increase in the value of the company. 
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ABSTRACT 

 
Zizyphus lotus is a perennial specie showing adaptation to arid climatic conditions. In order to value this specie 
in the restoration of degraded areas, a geobotanical and phenological study was carried out in the region of 
Naama (Southern Algeria) over a period of 5 years (2012-2016). 
The results obtained allow us to map the geobotanic distribution of this specie, its vegetative and phenological 
developmental cycle (foliage, flowering, fruit maturation and leaf fall). Those data confirm the interesting place 
this specie should occupy in the ecological restoration of degraded steppe areas. 
KEYWORDS: Jujube - Plant Phenology - Geobotany - Naama - Climatic Influence. 
  

INTRODUCTION 

 

The degradation of the steppe ecosystem under the combined effect of drought and overgrazing induced by 
a real average pastoral charge estimated at more than 5 sheep-equivalents per hectare whereas the 
possibilities are only 0.5 according to Nedjraoui (2004) and Benabdeli (2008). The pastoral charge and the 
cultivation have become much superior to the possibilities of the environments. Once degraded, the 
ecosystem is often slow or unfit to rebuild; its resilience is low or nought, a threshold of ecological 
irreversibility has been crossed (Moulay et al., 2011). 
The steppe ecosystem can be rescued by rehabilitating Zizyphus lotus through a mapping of its distribution and a 
geobotanical study supported by an approach of its vegetative and phenological developmental cycle (foliage, 
flowering, fruit maturation and leaf fall).  Those elements have to confirm the importance of this specie in the 
ecological restoration of degraded steppe areas. 
According to Schnelle (1955), Plant phenology is the scientific study of seasonal variations, growth and 
development of plants, taking into account the dates at which certain natural phenomena of species reproduce 
each year.  
The vegetal species can adapt to a certain extent to their environment and its modifications, hence the need to 
take an interest in this specie, which show a remarkable characteristics of resilience which can play a decisive 
role in the revegetation of degraded steppe areas. 

 
1. Ecological characterization of the studied area 

The studied area is located in the South-western part of Algeria in the high plateaus as shown in figure 01. 
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Figure 01: Geographical location of the province of Naama and the studied area (AMARA, 2014). 
 
In this region, the steppe occupies 74% and characterized by the predominance of pastoral activity. The pre-
Saharan zone extends to the South of the steppe area and covers 14%. These two areas occupy more than 88% 
and they are threatened by desertification. 
 
1.1. Bioclimatic frame 

The climate of the region is the Mediterranean arid type characterized by a long dry and warm season of about 8 
months per year and a cold and rainy season of a short duration (the rest of the year). 
The climatic data of three meteorological stations located in the region: Naâma, Mécheria and Ain Sefra are 
summarized in Table 01. 
The seasonal distribution of rainfall is marked by the predominance of the autumn rains followed by those of 
spring and winter, so the rainfall pattern is of APHE type. 
 

Table 01: climat and bioclimatic data of the region de Naama 
Parameters  Mécheria Naama Ain Sefra 
Annual precipitation (mm) 225,7 231,8 108,9 
Summer Precipitation (mm) 34,8 35,2 20,4 
Fall Precipitation (mm) 67,9 86,3 34,6 
Winter Precipitation (mm) 57,4 49,5 24,3 
Spring Precipitation (mm)  65,6 60,8 29,6 
Mean temperature (°C) 16,29 15,18 15,80 
Maximum temperature (°C) 36,7 28,02 36 
Low temperature (°C) 2,2 1,0 1,1 
Emberger's quotient 28,02 1,0 10,51 
Aridity Index 8,58 9,03 4,22 
Summer Index 1,20 1,26 0,72 

 
Annual average precipitation is very low (between 100 and 300 mm), often stormy and exhibiting a great inter-
monthly and inter-annual variability.  
The annual mean temperatures for the three stations are of 16.29° C at Mecheria, 15.18° C for Naama and 15.80° 
C in Ain Sefra.  
The calculation of De Martonne's aridity index (1923) and Emberger's summer drought index (1955) ranks the 
region between the values of 4.22 and 9.03, respectively, in the types of hyper-arid to steppe climate of 0.72 to 
1.26. 
From a bioclimatic point of view, the region belongs to the lower arid bioclimatic stage with a fresh variant. 

 
1.2- Edaphic Aspects 

Soils in the area are deep sandy well drained soils with a neutral or slightly alkaline pH belonging to the class of 
steppe soils. The dominant soils in the area are the calcimagnesic soils with the rendzines and calcium brown 
soils that occupy the glacis.  
Raw mineral soils are represented by the erosion mineral soils, alluvial raw mineral soils and crude mineral wind 
input sols. 
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2- Ecological overview of Zizyphus lotus 

The genus Zizyphus belongs to the Rhamnaceae family and is represented by deciduous shrubs and trees totaling 
between 135 and 170 species generally armed with unequal stipular spines (Bhansali 1975; Liu and Cheng, 
1994). It is common throughout North Africa, Sahara and West Africa and its forms vary with soil and climate 
(Chevallier, 1947; Paris and Dillemann, 1960). 
According to (Paroda et al., 1989; Maydell, 1990), it is known for its drought tolerance and high heat resistance 
with temperatures between 20 and 35° C (Vashishtha, 1997). It can be found in desert areas with very low 
precipitation (Jawanda et al., 1978). Kim and al (1989) reported that 42% of explants can grow in alluvial plains, 
23% in mountains, 22% in valleys and 13% in hills. 
The specie can develop in areas with marked climatic differences (between 150 and 1000 mm of rainfall) and 
can withstand temporary flooding (Maydel, 1990). It supports all types of soils but prefers deep well-drained 
sandy soils with neutral or slightly alkaline pH (FAO, 1992). 
 
2.1- Description and botanical classification 

The Zizyphus lotus (jujube tree) is a fruitful thorny shrub, belonging to the Rhamnaceae family (Rsaissi and 
Bouchache, 2002). Commonly called in North Africa "Sedra" (Borgi et al., 2007). It forms tufts of a few meters 
in diameter, up to 2 to 3 meters in high. 
 

 
 

Photo 01: Morphology of the jujube tree (leaves and flowers, AMARA, 2015) 
 

The fruits are drupes with welded cores, the size of a pea or an olive, the mucilaginous endocarp called "Nbeg". 
From a classification point of view, it belongs to the branch of the Spermatophytes, the sub-branch of the 
Angiosperms, the Dicotyledon subclass, the Celastral order, the Rhamnaceae family, the genus Zizyphus and the 
lotus specie (Quézel and Santa, 1962). Five varieties of Zizyphus are listed: Zizyphus lotus (L.) Lam, Zizyphus 

spina-christi (L.) Wild, Zizyphus mauritiana Lam and Zizyphus saharae (Batt.)  
 

 
 

Photo 02 : Zizyphus lotus fruits (AMARA, 2016). 
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According to Quézel and Santa (1962), the leaves are deciduous, glabrous, coriaceous, shortly petiolate and with 
entire margins. They are alternately oval in shape and small in size (15 x 10 mm, 1.5 to 2 times longer than 
wide), accompanied at its base by two stipules transformed into uneven and vulnerable spines.  
The flowers are polygamous, yellow and have a rotated calyx, pentameters and grouped in inflorescence tops. 
The sepals are welded at their base and the stamens are arranged in a cycle of 5 and composed of a long thread 
terminated by a bilobed anther. 
 Zizyphus lotus, is spontaneous in southern Spain and Portugal, Sicily, Greece (Bross, 2000), Mauritania and 
Northern Africa (Aubreville, 1950). In Algeria, according to Quézel and Santa (1963), he frequents the arid, 
steppe and arid pastures, except the Algiers-Constantine Tell. 
 
2.2- Ecological and economic importance of the specie 

It’s specie whose origin is always controversial. Some authors believe the specie is native to Africa (Chevalier, 
1947); others say it comes from Central Asia (Morton, 1987). 
 

2.2.1- Ecological Importance 

It is found in very low rainfall stations (100 mm) and supports high temperatures (20 to 35 ° C) and long dry 
periods (sometimes 6 to 12 months) (Chevalier, 1952, Depommier, 1988).  
Its ecological plasticity gives it increased interest especially in arid areas in a context of desertification and 
decline in agricultural production (FAO, 1992). The jujube tree is autochthonous, rustic species of great 
ecological plasticity (Laamouri, 2005). They survive well in arid environments thanks to their physiological and 
morphological adaptation mechanisms (Reich, 1991, Ardnt et al., 2001). 
They play a very important role in soil conservation thanks to their deep and vigorous root systems that stabilize 
the substrates and protect them from erosion. Tufts of jujube grow on all types of soils and can withstand 
temporary flooding (Maydel, 1990).  
They constitute a place of sand accumulation and alluvial deposits forming a biotope for reptiles, hedgehogs, 
foxes, rodents (hares, jerboas, jirds, rats ...) and even arachnids (scorpions and spiders) . In the event of a fire, 
Grice (1997) showed that the jujube trees are relatively resistant to bush fires and generally resume their vigor 4 
months after the passage of fire with only 10% of young sprouts who do not survive. 
All these ecological and botanical elements militate in favor of the rehabilitation of Zizyphus lotus on degraded 
areas in the arid steppe zone; this is what has been undertaken through a mapping of its presence in the Naama 
region and the study of its development cycle to better understand it. 
 

3- MATERIAL AND METHODS 

 
After locating Zizyphus lotus zones in the Naama region, plots have been delimited and observation sheets 
providing information on the parameters determining the cycle of its development are given monthly.  
These will include bud break, foliage, flowering, fruit set and maturation, the harvest and defoliation. The 
control of these elements makes it possible to justify the rehabilitation of this specie in a process of ecological 
restoration since they give information on the ecological and economic interest of this specie. 
 
3.1- Behavioral of Zizyphus lotus in the region of Naama 

The preservation of vegetation cover in the steppe and pre-Saharan zones is problematic under the effect of 
anthropozoic pressures and only a restoration of these areas with a resistant species to human and climatic 
pressures can yield results. Benabdeli (1996; 2015), by classifying the resistivity of species to pressures, 
highlights the interest of this species in the preservation of areas threatened by desertification. 
Zizyphus lotus is a nanophanerophytic plant with a long longevity with abundant sprouts and a possibility to 
multiply by burst of the strains as well as by the germination of the seeds after their passage in the digestive 
tubes of the goats and the birds. When steppe lands are developed and turned into cereals, the Zizyphus develops 
and regains its space.  
The jujube tree has a highly developed root system with two distinct morphologies: a structural root system with 
a surface area of no more than 25 cm and another with a depth of up to 150 cm allowing it to prospect the soil. 
 
3.2- Phenology of the specie and choice of sites of observations 

The term phenology was used in 1735 by Réaumur. "Plant phenology is the scientific study of seasonal 
variations, growth and development of plants" (Schnelle, 1955). It consists in observing what are called 
phenological phases, or phenophases, such as foliage, flowering, maturation of fruits and leaf fall. 
The presence and dominance of the specie through stands has been selected to localize the plots of observations 
for 5 years between 2012 and 2016. The presence in pure stand of Zizyphus in the Naama region was identified 
in four zones (Table 02) namely Ain Ben Khélil, Djebel Bourezg, Naama and El Biodh. These areas are fairly 
well covered by meteorological stations whose data have been summarized above (Figure 02). 
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Table 02: Biogeographic situation of Zizyphus lotus in the Naama region. 
Town  Site Lat (N) Long (W) Alt (M) Sup (ha) 

A .B.Khelil Mesdouria  33°15’58’’ 33°18’09’’ 0°49’18’’ 0°51’22’’ 1160 1095 
D.Bourezg Maader  32°26’11’’ 32°27’28’’ 0°44’47’’ 0°45’98’’ 1048 158 
Naama B.Twaref 33°06’45’’ 33°07’35’’ 0°16’24’’ 0°17’49’’ 1196 137 
El-Biodh Laaguer  33°29’52’’ 33°30’51’’ 0°25’56’’ 0°26’38’’ 1104 54 

 

 
 

Figure 02: localization of the pure stand of Zizyphus in the Naama region (AMARA, 2015) 
 
With an area of more than 1444 ha, jujube is distributed throughout the territory of the Naama region. Its 
presence is remarkable in the form of pure stands in the dayas of the areas mentioned. It is also present in the 
wadis in association of other species like the Pistacia atlantica and the Nerium oleander (Photo 03). 
 

 
 

Photo 03: jujube with the Pistacia atlantica and the Nerium oleander in Djebel Founassa (AMARA, 2016). 
 

4- RESULTS OBTAINED 

 
Observing the development cycle of Zizyphus lotus has highlighted some qualities that make it possible to 
preserve and especially to use this specie in the context of restoring the threatened and degraded ecosystems. 
 
4.1- Phenology of the specie in the four stations 

Using the observations made on the phenology of Zizyphus lotus throughout the studied region, the following 
facts are established and summarized in the table 03: 
• The bud break is generally on an average of 30 to 35 days concentrated on the month of March 
• The foliage spreads on the first week of May and lasts an average of 35 days 
• Flowering has an average duration of 30 days and extends throughout the month of May and part of June 
• Fruit setting and maturation is fairly long as it extends from May 25 to September 15 
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• Fruit harvest usually begins at the end of August. 
• Defoliation begins with the fall of temperature in the winter from the end of November and lasts until 
December. 
 

Table 03: Phenological phases of the specie 
             

Ain Ben Khellil 

 

Djenien Bourezg 

 

El-Biodh 

 

Naama 

Budding 5 to 20 March 01 to 20 March 15 to 30 March 10 to 30 March 
Foliation 25 March to 28 April 10 March to 15 April 20 March to 10 May 1 avril to 5 May 
Flowering 01 mai to 30 May 20 April to 20 May 15 May to 15 Juin 5 May to 5 Juin 
Nouaison 25 May to 30 July 15 mai to 30 Juin 01 Juin to 30 July 25 May to 15 July 
Maturation Du 15 August to 15 

Septembre 
25 July to 5 August 25 August to 15 

Septembre 
10 August to 5 

Septembre 
Defoliation 25 November to 30 

December 
01 to 30 December 01 to 30 December 01 to 30 December 

 

 
 

Figure 03: Phenological phases of the specie in the studied stations 
 
4.2- Usefulness of the specie 

Field observations have shown that insects that visit jujube flowers play a large role in the transport of pollen. 
The catches in trees showed that Hymenoptera (bees, wasps) are the main pollen carriers, particularly those 
belonging to the genus Apis and Cyphonomyx. In addition, there are many beetles of the genus Lycus and 
Mylabris: Milabris nubica (Beetle), Apis mellifica (Hymenoptera), Lycus semiaplexus (Coleoptera), 
Cyphonomyx croceicornus (Hymenoptera), Ammophila cyanipennis (Sphecidae), Saropogon melampygus 
(Asilidae). 
In addition, the only element of attraction of the insects in the jujubiers is the yellow color of the fresh flowers 
which preferentially attracts the Diptera. For its part, Renner (1990), notes that odor emanation plays an 
important role in early plant / pollinator relationships. Indeed, according to Willner (1983) and Corbet (1990), 
bees prefer concentrated nectar rich in sugars. The importance of bees in pollination of flowers was also reported 
by Berhardt (1989). 
 
4.3-Socio-economic Importance 

The preservation of ecosystems and plant formations can contribute to meeting the food and energy needs of 
populations, especially local populations. Indeed, rural populations have always taken part of their food, building 
materials, pharmaceutical or energy needs from their immediate natural environment (Bergeret and Ribot, 1990). 
According to the FAO (1992), the forest contributes significantly to the food security of populations whose tufts 
of jujube are generally cut and used for the making of enclosures around habitats, cultivated plots and livestock 
parks and as sources of heating.  
The jujube timber is very resistant to termites, serves as stakes, tool handles, kitchen utensils and charcoal or 
firewood (Roussel, 1995). Fruits are marketed for human consumption and for their medicinal properties. In 
dayas and areas with jujube potential, beekeepers practice their honey production activities. 
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However, on agricultural land and infested sites, tufts of jujube Make thousands of hectares uncultivated and 
hamper the carrying out of agricultural work (plowing, sowing and harvesting of produce), especially in grain 
crops. They also constitute a refuge for several natural enemies, particularly rodents, insects, spiders, and certain 
birds that are harmful to agriculture. 
Current research on the various pharmacological activities of Jujube has revealed several effects of great 
importance for modern medicine. The different species of Zizyphus are widely used in the treatment of certain 
diseases such as digestive disorders, weakness, liver diseases, obesity, urinary disorders, diabetes, skin 
infections, fever, diarrhea and Insomnia (Abdel-Zaher et al., 2005; Suksamrarn et al., 2005). 
The fruits of Zizyphus lotus, by its richness in vitamins A and C, phosphorus and protein (Maydel, 1990), are 
described as softening, and enter into throat treatment and bronchopulmonary irritations, and dry leaf powder 
and fruit powder are applied in the treatment of furuncle (Borgi et al., 2007). 
They have also shown that the leaves and bark of the roots of Zizyphus lotus possess significant anti-ulcerogenic 
activity attributed to the presence of tannins and flavonoids known by their gastro-protective effects. The root bark 
of the Zizyphus lotus is used in traditional medicine in the treatment of diabetes. All these activities confirm the 
traditional use of this plant in certain inflammatory and painful diseases (Borgi et al., 2007, Ghedira et al., 1995). 
 
Conclusion 

The jujube in its various varieties, is an autochthonous specie, rustic and of great ecological plasticity. It 
develops and produces an appreciable edible fruits in arid environments thanks to their physiological and 
morphological adaptation mechanisms. 
In the study area, the jujube occupies an area of 1444 ha in pure stands in depressions and mixed with Atlas 
pistachio, laurel and even with Retama retam in sandy areas. 
The study of its phenology highlights an adaptation to the conditions of the environment, in particular the 
precipitations resulting in phenophases of its rather large development cycle. These elements militate in favor of 
the use of this specie in the context of a restoration of degraded steppe ecosystems in the arid and sub-Saharan 
zones. 
This study can contribute to the creation of a database of phenological observations of jujubier linked to climatic 
influences and to develop models of the functioning of vegetation and agricultural crops according to its 
ecological, socio-economic and phytopharmacetic importance in the region . 
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ABSTRACT 

  

Papaya leaf (Carica papaya linn) is one of the plants used for the treatment of servical cancer. Papaya leaf 

contains papain and carpaine compounds. Methanol extract (Carica papain L) has an inhibitory activity 

against the DNA enzyme Topoisomerase II, an enzyme that plays an important role in the replication, 

transcription, DNA recombination processes, and the proliferation of cancer cells. The purpose of this study 

was to know the potential acute and chronic toxicity on papaya leaf extract. This research was experimental 

study with post test only design. The researchers determined the maximum dose of papaya leaf extract that 

can be used so that it is safe for management of cervical cancer cases. In previous research, the researchers 

used papaya leaf extract at doses of 250 mg / kg up to 750 mg / kg in experimental animals with cervical 

cancer. The toxicity test method used is acute and sub-chronic toxicity test. Acute toxicity test was made 

for 24 hours and sub-chronic toxicity test was done by calculating lethal dose value (LD50). The doses used 

in this study were ranging from doses of 200 mg, 400 mg, 800 mg, 1600 mg and 3200 mg / kg. Acute 

toxicity test results in all doses showed that no animals died and no change in behavior among experimental 

animals. Further treatments were continued for 2 months (60 days) to see the sub-chronic toxicity test. After 

60 days of treatment all the mice did not die, then the SGOT and SGPT levels of blood samples were 

examined. The average SGOT level in all doses were in range of 111-327 U / L and the average SGPT 

levels in all doses were in range of 51-267 U / L. The average SGOT level was 45 U / L and SGPT level 

was 35 U / L in the control group. The results of statistical tests Kruskal –Wallis showed that SGOT level 

was significant and SGPT level was not significant. Methanol extract of Carica papaya linn did not show 

any toxicity in model mice. The results of this study recommends that Carin papaya linn methanol extract 

is safe for use in human. 

KEY WORDS: Carica papaya linn, Toxicity test, LD50, SGOT, SGPT 

 

INTRODUCTION 

 

Papaya is one of nutritious plantsthat grows in tropical and subtropical regions, including India, 

Ceylon, Malaysia, the Philippines, South America, South Africa, Hawaii, and Indonesia. Papaya leaf 

contains quite a lot of secondary metabolite of alkaloid compared with fruit.In addition, papaya leaf also 

contains papain enzymeso it is often used to soften the meat and some people use it to treat cancer [1,2].  

 Methanol extract of papaya leaf (Carica papaya L.) has inhibitory activity against DNA 

Topoisomerase II enzyme, an enzyme that plays an important role in the process of DNA replication, 

transcription and recombination and thereby thecancer cellproliferationmay also increase. With the 

inhibition of the enzyme activity, there will be the longer binding between the enzyme and DNA thereby 

the Protein Linked DNA Brake (PLDB) occurred andended with death by apoptosis [3].  

Some studies showed thatpapaya leaf chloroform fraction has anticancer activity against myeloma 

cells and can induce apoptosis by staining method of ethidium bromide and acridine orange. Papaya leaf 

methanol extract has cytolytic activityagainst myeloma cell culture [4].  

This research was done by carrying out acute and subchronic toxicity tests of papaya leaf methanol 

extract that is used as anti-cancer. Toxicity test is divided into acute, subchronic, and chronic toxicity tests. 

Acute toxicity test is designed to determine the Lethal dose or abbreviated as LD50 of a substance [5]. Acute 

toxicity test is carried out by administering the chemicalthat was tested onceor several times within a period 

of 24 hours [6]. Acute toxicity test is a preclinical test that aims to measure the degree oftoxic effect of a 

compound in certain time after administration ofsingle dose. Quantitative method usually used to express 

lethal doserangeon acute toxicity test is LD50 [7]. Medicinal plantmust go through various test processes 

for the safety of consumption, one of them is acute toxicity test [8, 9]. While the subchronic toxicity test is 

a test to determine the toxicity of a compound which is performed in experimental animal with at least three 

dose levels, usually within 60 to 90 days. Chronic toxicity test is a test to determine the toxicity of a 

compound performed in experimental animal in relatively long period of about 6 months[10].  
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Determination of LD50 is important to assess the acute potential of papaya leaf extract. There are 

three methods to calculate the value namely method of profit graph, Weil C.S, and Indonesian 

Pharmacopoeia III.  

 

METHODS 

 

This research used experimental design with posttest only design approach. This research was 

done in Bioscience Institute of Brawijaya University of Malang from April until September 2017.  

 

Selection and Preparation of ExperimentalAnimal 

Experimental animals used were 30 healthy male wistar strain mice with agile movement activity, 

clean fur, aged 2-3 months, and body weight of 20-30 grams.  

  

Preparation and Treatment of ExperimentalAnimals 

Papaya leaf extract treatment at5 doses of 200 mg, 400 mg, 800 mg, 1600 mg, and3200 

mg/kgBW.Each dose consists of 5 experimental animals. Controlgroupwas only treated with standard diet 

and without papaya leaf extract. 

Acute toxicity test used Thomson and Weil method.Before being treated with the administration 

ofpapaya leaf extract, mice wereadapted for1 week, feed and drink were givenad libitum.All mice were not 

given with feed and drink for 24 hours before treatment.Observation of mice death was done for24hours 

using CCTV cameras. 

For subchronic toxicity test was carried out for 60 days withthe samedose if there was no lethal 

dose during the acute toxicitytest. Data was taken from mice that shows abnormal symptom after the 

administration of papaya leaf extractcompared withcontrol group. LD50 data was taken from the number of 

mice that died and still alive in each group. 

 

Papaya Leaf ExtractPreparation 

Sampling of the fifth blade of slightly dark green papaya leaf (Caricapapaya L.) was done between 

10.00 to 12.00 a.m. with sunny weather condition, this is because the plant contains nutritious ingredients 

when it is performing the photosynthesisprocess. 

Processing of the harvested papaya leaf (Carica papaya L.) sample was performed by removing 

the dirt or foreign materials. Then the leaves were washed with running water, cut into small pieces and 

dried under the sun (indirectly) coatedwithblack fabric until dry, then dry sorted and smoothed withblender.  

Sample extraction used methanol solvent. To obtainpapaya leaf (Carica papaya L.) chloroform 

fraction, then 350 grams of papaya leaf (Carica papaya L.) powder was macerated first with hexane solvent 

to remove the fat content (defatted). Maseration was performed until the extract shows clear color. Dregs 

of hexanemaceration was macerated again with methanol in acidcondition (pH 3) with the addition of 1% 

tartaric acid, this was done repeatedly until the extract was clear colored. The next stage was to alkalinize 

the acid methanolextract with 5% NH4OH until pH 9. This stage aims to hydrolyze alkaloids in salt form 

into its baseform so it can be drawn by organic solvent such as chloroform. The chloroform fraction 

obtained was then evaporated with rotary evaportant to obtain result of chloroform fraction.  

Karpaintesting was done by weighing ± 0.1 gr of karpain and then 10 mL methanol was added. 

Sonication was done for 10 minutes at the speed of 4500 rpm. Supernatant was filtered with 0.2 micron 

PTFE filter. Filtrate inserted in vial bottle and 2 μl volume of sample injection was analyzed in LC-MS/MS.  

 

Test of SGPT and SGOT Enzyme Levels on Male Mice after the Administration of Papaya Leaf 

Extract 

After the administration of papaya leaf extract for 60 days, surgery for blood sampling from heart 

was done. Blood drawn was inserted in sterile tube, it was then centrifugedwith the speed of 3000 rpm for 

10 minutes. Separate serum was taken and inserted in other clean, dry, and closed tube. If the serum was 

not immediately checked, then it must be stored in the refrigerator at temperature of 2-8ºC for maximum 

of 4 days. If it was stored more than 4 days, it will experience activitydegradation by 10%. 

Measurement of SGOT and SGPT enzyme activity was performed by collecting 50 μl serumand 

added 500 μl of reagent solution then it washomogenizedand wait for 1 minute before measuring. After 1 

minute, its absorbance was measured with spectrophotometer at wavelength of 340 nm, and the decrease 

in its absorbance every minute for 3 minutes was recorded. Preparation of reagent solution by dissolving 

SGPT and SGOT reagent tabletsin buffer solution with ratio of 1:10.  
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RESULTS  

a. Body weight of experimental animal 

 
Figure 1: Average weight of experimental animal before treatment 

 

b. Treatment of papaya leaf extract administration  

Five groups of mice @ 3 micewere treated with test material at doses (200mg, 400mg, 800mg, 

1600mg, and 32000mg/kg BW) by using single certain multiplication factor, and the material was 

administered orally by using feeding tube,the observation was performed for 24 hours by seeing the death 

of mice. This toxicity test was carried outto find out the acute toxicityof a material. If the mice did not die, 

then the subcronic toxicity test until 2 months (60 days) by administering the 5 doses will be carried out.   

 
Figure 2: Treatment of papaya leaf extract administration 

 

c. Toxicity Test Results 

After the administration of papaya leaf extractat doses of 200 mg, 400 mg, 800 mg, 1600 mg, and 

3200 mg/kg BW for 24 hours(acute toxicity test), there were no dead mice and behavioral changes in mice 

such as scratching, weakness, crooked tail, reduced movement. 

In subchronic toxicity test with papaya leaf extract at doses of 200 mg, 400 mg, 800 mg, 1600 mg, 

and 3200 mg/kg BW for 60 days (8 weeks), there also were no dead mice and behavioral changes in mice. 

So the LD50 value was said to be 0 because there was no lethal dose. 

Furthermore, surgery was done to draw blood serum samplefor examination of SGOT and 

SGPThepatic function.  

Average Weight of Mice before 

Treatment 

Papaya Leaf Extract 

Administration Dose 
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Figure 3: SGOT levels after treatment of papaya leaf extract for 60 days 

 

 
Figure 4: SGPT levels after treatment of papaya leaf extract for 60 days 

 

Table 5: Results of Kruskal-Wallis Statistical Test 
PARAMETER Kruskal-Wallis Test 

Chi-square Test Statistic p-value Information 

SGOT 14,754 0.011 Significant 

SGPT 10,291 0.006 Not significant 

  

From the results of kruskal-wallis statistical test, p-value of 0.011 for SGOT level and p-value of 0.067 for 

SGPT level were obtained. Thus it can be concluded that there was difference in effect between treatment 

group at SGOT variable only compared with control group. While for SGPT level, there was no difference 

between treatment group and control group.  

 

 

 

Group 

Group 
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DISCUSSION 

 

Administration of papaya leaf extract atdoses of 200 mg, 400 mg, 800 mg, 1600 mg, and 3200 

mg/kgBW for 24 hours for acute toxicity test and 60 days for subchronic toxicity test did not indicate the lethal 

dosein male wistar mice. This proves thatpapayaleaf extract did notcause toxicity effects when consumed.The 

results of this research were supported by several previous researches such as research, which used papaya 

leaf ethanol extractfor 90 days in experimental animalatdose of 1gram/kg BW. In this previous research, there 

were no dead mice and abnormality of liver function and renal function in mice[11].  

Analysis results showed that the average SGPT and SGOT levels of male mice administered with 

papaya leaf extractonce a day for 60 days differ significantly in the 5 treatments with significance level of α 

= 5% of kruskal-wallistest against SGPT level of control group mice. While in SGPT level, there was no 

significant difference compared withcontrol group. This was allegedly because papaya leaf extract in such 

dose range can affect SGPT enzyme level, especially the most prominent at dose 2. SGOT enzymenormal 

level is 23.2 - 48.4 u/L and SGPT enzymenormal level is 2.1 - 23.8 u/L. But in the control group of this 

research, the average of SGOT level was 96 u/L and the average of SGPT level was 54 u/L[12].  

At dose 2 treatment, SGPT and SGOT levelsexperienced the greatest increase compared with other 

treatments with average of 252.97 u/L and average of SGPT levelatdose2 was 140.33 u/L. Different from 

treatment 3 in which SGOT and SGPT enzyme levels were decreased, but in treatment 4 the SGOT and 

SGPT enzyme levels were slightly increased again and in treatment 5 the levels were decreased again. This 

indicates that the concentration (dose) did not affect SGOT and SGPT enzyme levels.  

              Liver damage can be assessed by the increase in SGOT and SGPT enzyme levels. Increased levels 

of SGPT and SGOT enzymes 20-100 times above normal can occur in liver cell necrosis caused by drugs 

and toxins. In this research, papaya leaf extract level test was done by reviewing the effect of papaya leaf 

extract on SGPT and SGOT enzymelevels of male mice [13].  

              Results of this research indicated that the administration of papaya leaf extract in male mice did 

not affect SGPT and SGOT enzyme levels. Through kruskal-wallisstatistical analysis test, after 

administration of papaya leaf extract there was significantdifference on SGOT enzymeleveland there was 

no significant difference on SGOT enzymelevel, which means that papaya leaf extract has an effect on mice 

liver function especially at dose 2.  

              Abnormal liver function often indicates damage to the liver. In contrast, normal liver function 

testdoes not always show normal liver. For example, patientwith liver cirrhosis that carries out liver function 

test in which the testshows normal SGPT and SGOT enzyme levels despite the patient's liver damage. This 

indicates that SGPT and SGOT enzymes are not specific indicator of liver abnormality [14]. Besides found 

in the liver, SGOT enzyme is also found in the heart, skeletal muscle, brain, kidney, and pancreas. SGPT 

enzyme in small amount can also be found in the heart, skeletal muscle, kidney, and pancreas [6, 15]. 

Transaminase is sensitive as an indication of liver cell damage but it is not specific and can not be used to 

predict prognosis of liver disease.  

Carica papaya extract did not cause toxicity symptom in Sprague Dawleymice at doses of 5, 50, 

300, and 2000 mg/kg BW. This was known because there was no dead experimental animal after the 14-

day treatment. But there were significantincreases in hemoglobin (HGB) level, hematocrit (HCT), red blood 

cell (RBC), and total protein that were allegedly due to dehydration[6].  

Similar research has also been conducted on the safety of oral consumption of papaya leafwith 

subchronic toxicity test in Sprague Dawleyspecies mice. Doses administered  were 0.01, 0.14, and 2 g/kg 

BW for 13 weeks. Research results showed that the administration of papaya leaf extract for 13 weeks did 

not cause death and behavioral changes in experimental animal. The results of this research also showed 

that there was no significant differencein hematological parameter, but there was significant difference in 

biochemical parametercompared withcontrol group. Biochemical parameters seen include high density 

lipoprotein(HDL), creatinine, total protein, and albumin. This research concluded that the administration 

of papaya leaf extract for 13 weeks with multilevel dosesdid not cause toxic effects [15, 16].  

  

CONCLUSION 

 

1. There was significant difference in SGOTenzyme level on the administration of papaya leaf extract at 

doses of 200 mg, 400 mg, 800 mg, 1600 mg, and3200 mg/grBW in male mice. 

2. There was no significant difference in SGPTenzyme level on the administration of papaya leaf extract 

at doses of 200 mg, 400 mg, 800 mg, 1600 mg, and3200 mg/grBW in male mice. 

3. SGOT enzyme level of male mice was greater than SGPT enzyme level.  
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4. Administration of papaya leaf extract at dose of 400mg/gr BW can increase SGOT and SGPTlevelsin 

male mice but did not cause toxicity on acute and subchronic toxicity tests.  
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ABSTRACT 

 

The pressure imposed by the livestock and the sedentary to the steppe cannot be supported by an understanding 
of the functioning of the systems of rearing practices. The results obtained in a study of 52 farms surveyed 
between 2010 and 2015 show that the systems of rearing are caracterized by: 
• Dominance of sedentary farming and semi-transhumant imposing a permanent pressure to the steppe 
• A strong regression of the nomadism is a loss of the know-how of the pastor 
• An identification of three types of livestock (type 1: system of sedentary farming with a fattening has 
short duration; type 2: system semi transhumant /semi sedentary with fattening to medium term; type 3: 
transhumant system and nomadic with fattening to long duration. 
• A diversity of actions in the management of the risk that threatens the livestock. 
KEY WORDS: Sustainability, Fattening, Farms, Management of Rangeland, Pastoral System 
 

INTRODUCTION 

 
On the 20 million hectares, that occupies the steppe; a herd of more than 20 million head operates this space and 
weakens in the absence of management strategy. This herd is dominated with more than 85% by sheep, which 
provided "the main export item of the country, at the same time as the meat most estimated and usually 
consumed by the native people, and the raw material for almost all of their clothing"[1]. Overloaded by a 
Livestock increased strongly, surpâturés discontinuous without in the decline of the transhumance, the golf 
courses have finally been degraded and their ability to forage production strongly reduced more and more 
dependent on food concentrates and other imported fodder, the sheep-goat farming is now at the mercy of the 
shortages and explosions of prices which affect periodically the national and international market of the latter. 
[2]. the breeding was then an integral part of the system of values and relationship of each company with its 
environment, system that it maintained beyond the human generations [3]. Cultural landscapes are thus the result 
of thousands of years of the interactions between man and the nature [4]. The question of the development of the 
farming of pastoral does not arise as in Algeria and in the Maghreb, but in many developing countries. 
According to the [5],"the pastors and the agro-pastoralists from the south are part of highly vulnerable 
populations of the planet. They are regularly subjected to modifications of a more or less fast of their 
environment primarily related to drought, conflict on the pastoral resources, health crises; compete with imports 
at low prices, armed conflicts". 
 

MATERIALS AND METHODS 

 
The methodology used is based on the following approach, which revolves around eight points: 

• Choice of the geographical area of study (Figure n° 1) 
• Preparation of a questionnaire 
• Random selection of 52 breeders 
• Collection of Information and Analysis 
• Identification of systems of rearing 
• Typology of systems of rearing 
• Exploitation of Results 
• Strategy for the development 

The principle of the analysis to the rearing system allows you to understand how to develop animal production in 
a given situation by establishing relationships between explanatory the techniques of analysis, the state of the 
resources put into play, on the one hand, and the performance achieved by the animals on the other hand [6]. 
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Figure n° 1: Localization of the zone of study el bayadh  

 
The data collected during the in-depth investigation of 52 units of livestock were used in the development of a 
diagnostic on the livestock, which is of an importance since it is the main characteristic of the Systemic 
Approach Table n° 1. This diagnostic aims to reflect the diversity and complexity of the operation of the 
systems of rearing. It has for purpose, through the practices of farmers to identify the objectives, to judge their 
level of technical mastery, identify limiting factors and to formulate the questions to resolve the constraints and 
the situation to change in the desired direction [7]. The data of surveys collected have been analyzed using the 
multivariate methods (AFC). 
 

Table 1. Data on the Investigation 
 

 

 

 

 

 

 

RESULTS AND DISCUSSION 

 

The cluster analysis was used to identify five systems of rearing in the study sample, two modes of conduct of 
herds are identified, the sedentary mode and the migratory mode that is to say, Nomad, transhumant or semi 
transhumant. The group of actors respondents brings together more of sedentary breeders that of breeders 
mobile. It is rather the sedentary system, which is the more dominant, it represents 44.2%, compared to the 
whole of the respondents Table n° 2. With the growth in population and the degradation of course, a large 
number of mobile breeders is settled gradually to depend entirely on their fields, which has strongly contributed 
to aggravate the degradation of course. 
A linear model of base (under software SPSS 21) has been created on the basis of a typology, which includes 
more than 280 variables; the study has supported the aspect decision maker (Breeder) as the main target in 
function of the possession of the herd. The main indicators of sustainable development identified and established 
in this model have allowed by the result of better understand how the cattle producers of the area adapt to 
changes in socio-economic and environmental. 
 
Typology of farms 

The typology of farms is an important goal to refine the diagnosis to the rearing system and suggest directions 
for sustainable development through its integration in its environment. According [8], it is trite to meet side by 
side in the same village of sedentary breeders, transhumant and semi-nomads, having right of a same territory, 
but the using each according to its possibilities of travel.  
 

 

 

 

Type of Operation Location Composition 

Group 1 The high plains 23% 

Group 2 The Atlas Saharian  63.5% 

Group 3 The Pre Saharian  13.5% 
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Table 2. Type of respondents in the study area. 
Type of breeder Staff Percentages 

 

Valid Percentage Cumulative percentage 

Sedentary 23  44.2 44.2 44.2 
Semi transhumant 11 21.2 21.2 65.4 
Transhumant 6 11.5 11.5 76.9 
Nomad 4 7.7 7.7 84.6 
Sedentary Semi 8 15.4 15.4 100.0 
Total 52 100.0 100.0  

 
The results obtained show a regression of the nomadism, which does that in an irregular manner, since 
movements of large amplitude concern only 7.7 per cent of the livestock against 9 per cent in 2015. Table n° 3.  
The proportion of sedentary in the population of breeders is increased from 38% to 59.6% between 2010 and 
2015; the pastors have changed their system of production by combining cereal crop and livestock. Currently the 
staff transhumant represent only 11.5 per cent instead of 28 per cent in 2010. In terms of number of livestock, 
69.2% of farmers have a herd exceeding the 150 head. The transhumance and the nomad respectively have 
experienced a regression of 16.5 and 1.3 per cent, while the strength of the sedentary herds has experienced an 
increase of 21.6%, justifying the strong pressure on the steppe formations. 
 

Table 3. Evolution of staff by type of farming 2010-2015 of the study area (El Bayadh) 
Dynamic Workforce Percentage 

Type of farming 

Percentage 

 2010 2015 
Sedentary/semi-sedentary 38% 59.6 
Transhumants 28% 11.5 
Semi transhumants 25% 21.2 
Nomads 9% 7.7 

 
Typology of systems of rearing 

The main types of livestock are three in number, namely: 
1. The system of sedentary farming with a fattening has short duration (type I): It’s characterized by the fattening 
and breeding. It is general in the entire area. This type of breeder has a diversified activity as the production and 
marketing of the food, the corn and the agricultural production. The area of pasture of their animals extends on a 
radius of 10 kilometers around the place of residence. The caretaking is done by a member of the family or an 
employee. The development of this type of farming is mainly due to the income from the various activities, the 
cattle herd by owner remains low, with a small herd of 10 to 20 head. Their key strategy of fattening resides in 
the purchase of lambs already Rodés and sold quickly after a fattening of two months to declare the ranchers 
respondents.  
 
2. The system semi transhumant /semi sedentary with fattening to medium duration (type II): this type of system 
is led by pastors of the region with as main activity is the production of lamb intended to butchers. The average 
distance of their movements is 10 to 30 kilometers to see more. These farmers use a family labor for the 
guarding of herds with a seasonal resort to a salaried labor associated. They buy the power supply for their 
animals with in the weekly markets or points of sale the closest. The animals are subjected to diet for six to 
seven months through a break-in period, this method is used by farmers to feed their livestock in a progressive 
manner until reaching the diet based on the weight of the animal, Locally it is referred to as "E The rach". 
 
3.The system transhumant and nomadic with fattening to long duration (type III): This is a s ystem of extensive 
breeding and semi extensive, user to route, thus dependent of natural resources without adjustment. This type is 
threatened by the droughts obliging the herd to make long distances in search of green herbs or dry and water 
points. Two types of travel between the pastures of the rainy season and the pastures of the dry season can be made 
according to an amplitude very variable. The long fall movements are due to the search for pastoral resources on 
many routes often distant from the location of the camp of the flock. These movements involve the expenditure of 
additional energy, reflected by the Expenditure enough nutritional binding; the average distance of their travel 
fluctuates between 30 and 90 km and Departures ranged from October to December. (Figure n° 2). 
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Figure 2. Projections of individuals (52 farms) on the factorial plane (1, 2). 
 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. Size of classes of livestock farmers in the function of acquisition of livestock  
 
Analysis of the functioning of the systems of rearing 

The system of farming is often depicted from the triptych man-flock-resources[9,10], dynamic models of herds 
develop from a particular point of view on the system of livestock, centered on the pilotage and renewal by the 
breeder of the collective entity herd, the latter being composed of females in production, young products and of 
adults reformed. To refine the understanding of the functioning of the systems of rearing, the results of studies 
are based on two main: a classification called two-step focuses on the study of the means of production available, 
the techniques and practices used, the roles of the herds and the objectives of the ranchers. This type of node 
allows to classify the data in separate groups and generate forecasts; it also allows you to identify trends within 
the input fields.  
 The overall results of monitoring the investigation are distributed on two classes, a small and a large according 
to their acquisition of livestock (Figure 3). The models are distinguished from those which give more attention to 
the management of forage resources and to the development of the production of grass [11,12]. The adaptation of 
the systems of rearing to the issues of channels must be able to integrate the whole of production activities such 
as travel, watering, the use of the land, the follow-up of the reproduction….etc) and account for the diversity of 
the lines implemented (or question) among the vas deferens type of systems currently practiced by our farmers. 
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The constraints of the farms in zone steppe 

The analysis of these systems of rearing has allowed collecting the diversity of practices of conduct of herds 
imposed by various constraints; these are structural in origin and functional and impede the proper functioning of 
these farms. According to [13], facing a drought become structural in the arid and semi-arid regions, the system 
is organized accordingly and is proving to be particularly resistant.  
Historically, the ranchers had always a great fear of droughts especially those who persisted. The low demand for 
meat combined with high food prices of livestock imposed to the farmer to get rid of low costs of its sheep. These 
periods of drought are marked more by mortalities very high, resulting in an economic situation of farmers very 
critical. In these conditions, the breeder had little choice but to proceed with the decapitalization of his flock [14]. 
 

Analysis of the strategies of farmers 

The results summarized in the table below show that the strategies of the cattlemen have evolved considerably 
during the last nine years, a total evolution estimated at 27% for the strategy in the short term and only 7% for 
the long term. This explains the relationship that exists between the economic conditions of the herders and their 
initiatives. The financial capacity of farmers and their social rank allow you to better maintain the herd, in 
particular as regards the access to opportunities various forage, the extension of the duration of the 
complementation and choice in the purchase of the Food concentrated an increase of 31.5 per cent (Table n° 4).  
 

Table 4. The different options in the coping strategies of farmers. 
The strategies Short-term strategies Long-term strategies Evolution of strategy 

on 9 years  

 GEGT GEPT GEGT GEPT  
Year 2015 2006  

Concentrated purchase 100 89.5 63 31.5 

Sale 78.8 52.6 56 09.7 

Moving 100 21 66 60.5 

Purchase of a nimaux 51.5 42.1 47 00 

Caretaking s 84.8 47.4 63 03.1 

Fodder Rental 100 89.5 9 85.8 

Vaginal sponge e 78.8 94.7 34 52.8 

Year 2006 2015  

Animal production B sheep 31 84.8 84.2 53.5 

Cereals 22 81.8 52.6 45.2 

Ready - 54.5 78.9 66.7 

Arboriculture Fruiti ers 28 10 89.5 66.8 

Means T ransport 69 81.8 89.5 16.7 

Small c Trade 15 100 10 40 

Climate accidents s  - 66.7 63.2 65 

-Legends: GEGT: group of breeders of large size, GEPT:  group of breeders of small size. 
 
The results obtained show that our area of study offers a diversity very important in direct connection with the 
edaphic factors climatic and anthropogenic. However, adoption and combination of certain strategies such as dry 
plowing, the use of irrigation and breeding techniques, complementing the starting transhumance, extra farm 
income ...) have revolutionized the operation of path causing a degradation and a scarcity of fodder resources 
and threatening the sustainability of farming activities. 
The study reveals that the majority of producers have at their charge a family of large size where the number of 
children is high, the actors respondents are from families of farmers where the activity of farming is inherited 
from father to son. The slice of average age of farmers is located around 60 years to 70 years. The proportion of 
young farmers under 60 years of age does not exceed the 36.8%. By against 54.5 per cent of farmers who 
exceeds the 60years who hold the large number of heads on the surface studied. 
The formula for change in space and time the quantification of the number of animals in the steppe and virtually 
impossible. The breeder does not declare almost never the actual strength of his flock to uncertain number of 
reasons among which: the follow-up of the state (tax and taxation, the aid for the supply of these herds, the 
location of the route …etc.). 
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The most common category and attient for the two poles of sheep and goat farming is 58%. In the area of study 
of the important variations of the staff of the surveyed sample have been registered and which varies between 
(40 to 580 heads). 
 
The analysis of the composition of herds of the sample survey of two groups show that the mixed herds (sheep 
goats) are represented by 25% of farms surveyed. The Goat, whose strength varies from 15 to 30 heads 
 
A significant variability in the number of staff is observed at the level of the area. It depends of the pastoral year 
that is conditioned by the rainfall. In the case of good pastoral year, there has been an increase in the workforce, 
while in the case of bad pastoral year, an average reduction of two categories of the order of 35 per cent of staff 
will take place, it is mainly due to the mortality and the massive sales of breeding cows. 
The maintains with the ranchers during the period of study shows that our investigated based on the experimental 
observation is essentially during the purchase of the categories available in the souk. It represents 100% of the 
Races Rembi and djalel Oueld for ranchers and 94.7% for the small category, this choice of base essentially 
reflects the reputation and the Faculty of races to adapt to the socio-economic variation as well as the climate 
change in the area. According to the importance of their flocks and their means and their various occupations, 
the cattlemen have recourse to gardiennages modes different who print a "social status "well defined to each unit 
of production.  
 
The results show that is 78.8% for the breeders of large size and 73.7% the breeders of small size questioned 
manage their herds in assert direct. The caretaking is assured by themselves, one of their children or a member of 
their family (brothers). The breeder owner is the master of all decisions. The individuals who manage their herds 
in assert indirect are shepherds responsible for the surveillance and the conduct (total or partial) of the cattle of 
the owners.  
 
Respondents report several periods of struggle in the year depending on the sexual activity of the Ewe a better 
reproductive efficiency by the fact of having constantly a battering ram to protrude the ewe with aborted or not 
protrusions; a sale more spread of lambs and an income more regularly in all the farms respondents, the struggles 
are free. Where the rams are maintained permanently with the sheep. A Aries is able to protrude 25 to 30 ewes 
during the period of spring beginning was against 50 to 60 sheep in autumn early winter 
 
According to the respondents of the region the main obstacle to the improvement of the zootechnical 
performance of herds remains the food problem. In the pastoral systems of animal feed is exclusively provided 
by the course, whose resources are both reduced quantitatively and with fluctuations in time and space. 
According to our results the primary key can be summed up in two gestions to learn, the use of the land and the 
mode of irrigation which seems to two terms very important in the sustainability of operations. 
 

Conclusion 

 

The ecological importance and socio-economic development of steppe ecosystems and présahariens on the one 
hand, the degradation of these environments and the need for a sustainable development on the other hand, are 
all elements, which justify the understanding of the functioning of the systems of rearing. At the end of the 
analysis of the conduct of the herd and the strategies implemented by farmers in a medium to pastoral 
component, it spring a diversity of systems of rearing practiced by the rural society, it relates essentially to the 
operation, to the structure and the strategies adopted. 
On the basis of the results obtained, it seems that the majority of farmers would prefer strategies Coulter term, 
then it will be difficult in the long term, to conduct an effective policy of the sustainable conservation of natural 
resources in the areas steppe without solving the problem of the rights of property (the use of the land by 
farmers) and use of way to empower the owners and/or users of course. Also, it will be difficult to sustainably 
manage routes and the space-steppe in general without having a cadastre. There is in effect today no statistics 
indicating the way a little bit specifies the distribution of land according to their legal nature, nor as regards the 
property, nor as regards the rights of use [15]. 
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ABSTRACT 

 

Employee silence is detrimental for any organization because employees withhold a relevant and important 

information that is beneficial for the organizations. Employees don’t speak up because of the associated risks 

that may damage the reputation of the employee. The objective of this is to identify how the silence of 

employee silence affect the job satisfaction and commitment of the faculty members in the Higher Education 

Institutes (HEIs) of Pakistan. A convenience sampling technique is used to gather the data. Analysis is run 

on 325 faculty members’ data to identify the reliability, correlation and regression analysis. Questionnaire 

was adopted from well-established scales. Findings suggests that the employee silence don’t affect the job 

satisfaction of employees (as there is no significant evidence), while employee silence significantly positively 

affect the organizational commitment of employees in HEIs of Pakistan. This finding lead to the conclusion 

that the employees being silent are more concerned with retaining job because of the so uncertain 

environment of job market. Future research direction is also provided in the end.  

KEYWORDS: Employee Silence, Job Satisfaction, Organizational Commitment, Higher Education 

Institutions, Pakistan 

 

 1. INTRODUCTION  

 

Employees being an essential resource of the organization causes detrimental effects to the organizations. In 

fact, organizations suffers largely from the damaging and unfavorable emotions of the employees which become 

obvious when these employees face stress or something negative at their job. This reveals that the commitment of 

employees towards their organization or their satisfaction towards job is always imperative for the organizations. This 

shows loyalty and dedication of employees towards their organizations. Organizations performance and prosperity is 

directly related with the output that employees produce along with their attitudinal outcomes (e.g., job satisfaction and 

commitment). It is imperative for the organizations to have the loyalty and commitment of the employees with the 

organizations. If a skilled employee is lost, organizations have to face its adverse effects in form of reduced project 

quality, delays in projects and increased costs and overheads. 

Similar is the case with the employees of higher education. If they are dissatisfied and not committed with 

the organization, they would likely to burnout from the institutes. Faculty is also an important resource for any 

university or institute because they are the ones who are providing up-to-date education to the student to develop their 

skills and ability to cope with the environment and to get success at the workplace. Their suggestions and opinions at 

the work place for the betterment of the institute and/or university or providing any information regarding any wrong 

doings at the workplace should be listened properly. But employees show silence at the work because they are not 

interested to give any extra effort to help institute because of the perceived negative image of themselves. 

Therefore, the problem arises is that ”employee silence is detrimental for the organization because when 

employees have something important to say, they should reveal it because it saves the organization from the future 

threats that can affect the organization. When employees are silent, their silence adversely impact their satisfaction 

towards job and commitment towards organizations commitment is affected, which ultimately cause them to feel 

distress and helplessness at the organization. Therefore, it is imperative to identify the employee silence and helps 

employees speak up to maintain their satisfaction and organizational commitment with the organization to reap the 

future benefits from these employees”. 

Consequently, this study is destined to identify the impact of employee silence on employees’ satisfaction 

towards job and commitment towards organization. It is becoming more focused area that silence is prevailing in the 
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organizations, which impact the attitudes of employees at their workplace. Therefore, this study is inclined to find the 

influence of employee silence on the job satisfaction and organizational commitment of faculty members of the Higher 

Education Institutes (HEIs) of Pakistan. How employees silence impact their positive attitudes towards the HEIs.  

The following research questions will be explored accordingly: 

1. How Employee Silence affect Job Satisfaction among employees in higher education sector? 

2. How Employee Silence affect the Organizational Commitment among employees in higher education sector? 

Hence, the significance of this study lies in identifying the employee silence and its impact on their satisfaction towards 

job and commitment towards the organization in HEIs of Pakistan. Employees, who are essential for the smooth 

functioning of the organization, if don’t contribute to their best affect the performance of the organization. Therefore, 

this study will help HEIs to devise policies and procedure to reduce employee silence and help enhance the satisfaction 

and commitment of the employees towards the institute. 

 

2. LITERATURE REVIEW 
 

2.1 Employee Silence: 

If a supervisor desires a suggestion, then employee silence does not mean that employees are not giving suggestions 

to the supervisor but employee silence is withholding of suggestions [1]. It can also be defined as the intentional 

concealment of job-related thoughts, information and views by the employees [2-4].  

 Similarly, a decision to voice or remain silent by employee is reliant on number of factors, many of which 

are swayed by management. This means that the silence of employees is an obvious one which is dependent and 

restricted by the itineraries and institutional structures controlled by management [5-6]. Employees’ decision to speak 

up will be dependent on to whom they voice. Their expectations regarding organizational norms to be listened to will 

direct them to keep silence or speak up [7-8]. Since management has control over the salary and performance 

evaluation, they can affect employee badly if they have a fear of getting affected by the employee speaking up. This 

speaking up is difficult for the employees when management has control over the perks; e.g., employee performance 

appraisals that evaluates employee output at the workplace and employee pay [9]. 

 

2.2 Job Satisfaction: 

It is an individuals’ optimistic and constructive or destructive feeling towards job [10-11]. [12] suggested 

that the employee satisfaction towards job is “the attitude of workers towards their job, rewards, that they get, and the 

social, organizational, and physical characteristics of the environment in which they perform their working activities”. 

Similarly, [13] reported that “job satisfaction is a general attitude of an employee towards his job”.  

 

2.3 Organizational Commitment: 

Organizational commitment has been defined as “an individual’s psychological bond with an organization” 

[14]. Organizations are when rich in ethically strong values and conducts, organizational commitment originate from 

the perception of fairness, which gives a true example of social exchange relationships [15]. 

Organizational commitment has been extensively thought-out concept in the domain of organizational 

behavior and many diverse scholars have made an effort to define it. For-example, organizational commitment is 

regarded as an attitudinal phenomenon by [16-17], for others like [18-19], it is a behavioral phenomenon. When 

employees are committed with the organization, they voluntarily implemented responsible independent and self-

sufficient, without taking any formal approval from leaders. They do not need their leaders to be present to keep check 

and balance on their performance because the committed employee is so comfortable in performing and providing 

efficient results to the organization.  

 

3. THEORETICAL FRAMEWORK 
 

 

 

 

 

 

 

 

 
 

Fig-1: Hypothesized Model
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4. RESEARCH HYPOTHESES 

 

The following are the important research hypotheses: 

H1: Employee silence has substantial negative impact on job satisfaction of employees in the Higher Education 

Institutes (HEIs) of Pakistan. 

H2: Employee silence has substantial negative impact on organizational commitment of employees in the Higher 

Education Institutes (HEIs) of Pakistan. 

 

5. RESEARCH METHODOLOGY 

 

Research methodology is imperative to take any research study. This study is inclined to find the impact of 

employee silence on satisfaction towards job and commitment towards the organization in higher education institutes 

(HEIs) of Pakistan. The population for this study was faculty working in different universities and institutes in 

Pakistan. The sample of 325 faculty member were contacted via online and personal visits and data is collected using 

questionnaire containing information about the study variables.  

Convenience sampling technique is used to collect data. Questionnaire was developed from different research 

studies. Employee silence was measured with 10 items by using the scale of [4]. Job satisfaction is measured with 2 

items using the scale of [20]. Organizational commitment contains 9 items using scale of [21]. Likert scale of 1-5 was 

used to calculate the response of faculty members. 1=strongly disagree, 2=disagree, 3=neutral, 4=agree and to 

5=strongly agree. Analysis is then run on data using following techniques and tools e.g., reliability test, correlation 

analysis, multiple regression analysis using SPSS. 

 

6. EMPIRICAL FINDINGS & DISCUSSION: 

 

6.1 Reliability Statistics:  

Reliability test is measured using Cronbach’s Alpha in SPSS. Table 1 reveals the number of items fall at the 

indivual constructs and indicates the alpha value for each construct.  

 

Table 1 Construct’s Reliability 
Constructs Number of Items Cronbach’s Alpha 

Employee Silence 10 0.834 

Job Satisfaction 2 0.581 
Organizational Commitment 9 0.788 

 

The acceptable range for Cronbach’s alpha is suggested to be 0.7 and above by [22]. The alpha value for 

employee silence is 0.888 (which is acceptable) and is measured using statements like “”. The alpha value for job 

satisfaction is 0.50 (which do not lie in an acceptable range) and is measured using statement like “”. The alpha value 

for organziational commitment is 0.000 (which is acceptable). The sample item for organizational commitment is “”.  

 

6.2 Demographics: 

Demographics statistics of respondents are revealed in Appendix-A. There were total 325 respondents who 

participted in the survey. Gender representation reveals that female faculty members were 61.5% while male members 

were 38.5 %. There were 59.4% respondents from HEIs who have age bracket between 21-30 years, 36% were having 

age between31-40 years, 4.3% were haviing age between 41-50 years, while remaining 0.3% were having age betweeb 

51-60 years. Almost 13.8% respondents were having Masters education, 1.2 were having Masters in Business 

Administration, 68% were having their MS/Mphil degree, 1.5% were having their double masters and there were 

15.4% were having their doctorate. There were 74% respondents having job position of Lecturer, 24% were Assistant 

Professor, 1.2% were Associate Professor and remaining 0.6% were Professors.  

There were 81.8% respondents who worked in HEIs in their current institute within 5 years or less, 12.3% 

were having 6-10 years of experience, 4.3% were having experience of 11-15 years. There were 0.9% respondents 

aving experience of 16-20 yeards, 0.3% were having 21-25 years experience, 0.3% were having esperience between 

21-25 years and the facutly members having experience between 31-35 years were 0.3%. There were 70.5% of 

respondents who have total experience of 5 years or less in any university/universities/institutes. For 6-10 years of 

experience, there were 18.2% respondents. For 11-15 years of experirence, there were 8.3% respondents.  2.5% 

respondents were working from last 16-20 years and 0.3% were working since 21-25 years. There were no respondents 
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having expperience 26-30 years and respondents having expeience of 31-35 years were 0.3%. There were 88.3% 

representation from Public institutes and 11.7% from Private institutes. 

 

6.3 Analysis for Correlation: 

Correlational analysis is used to identify the strength of relationship between the independent variable and 

dependent variable. This analysis is also used to identify answers for the research questions of this study. Table 3 is 

obtained using SPSS software. There exists an insignificant relationship between employee silence and job 

satisfaction. The correlation coefficient is -.009 at the p-value 0.867, which reveals that there does not exists any 

appreciable association between satisfaction towards job (dependent variable) and employee silence (independent 

variable). Therefore, the hypothesis H1 is rejected, which states that the Employee silence has significant negative 

impact on job satisfaction of employees in HEIs of Pakistan. There is no evidence that support that faculty silence 

does have any influence on the satisfaction of the employees. 

On contrary, employee silence and organizational commitment are strongly related with each other. Tale 3 

shows that there exists a positive correlation between the dependent variable (organizational commitment) and 

independent variable (employee silence). The correlation coefficient is .154 at p-value of 0.005, showing a weak 

positive relationship. Therefore, it can be concluded that the employee silence has significant positive impact on the 

organizational commitment of employees in HEIs of Pakistan. This also leads to the rejection of H2. This means that 

with the increase in employee silence, organizational commitment of the employees also increases. This happens may 

be of the fact that the employees (which are faculty members in this particular case) are much concerned with their 

commitment towards the organization. 

Table 2 also shows that the satisfaction towards job and commitment towards organization is strongly 

positively related with each other with correlation coefficient of 0.611 at 0.05 level of significance. With the increase 

in job satisfaction, organizational commitment also increases or vice versa.  

 

Table 2 Correlation Analysis-N:325 
  Employee Silence Job Satisfaction Organizational Commitment 

Employee Silence Pearson Correlation 1.000   
 Sig. (2-tailed) -   

Job Satisfaction Pearson Correlation -.009 1.000  

 Sig. (2-tailed) .867 -  
Organizational Commitment Pearson Correlation .154* .611** 1.000 

 Sig. (2-tailed) .005 .000 - 

**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 

6.4 Hierarchal Regression Analysis: 

6.4.1. Measuring Impact of Employee Silence on Job Satisfaction: 

Linear regression analysis is used to identify the impact of employee silence on the job satisfaction of the 

employees in the HEIs of Pakistan. Table 3 shows that employee silence is independent variable while job satisfaction 

is used as a dependent variable. 

 

Table 3 Variables Entered/Removedb 
Model Variable Entered Variable Removed Method 

1 Employee Silenceb . Enter 

a. Dependent Variable: Job Satisfaction; b. All requested variables entered 

 

Table 4 shows a model summary for the employee silence and job satisfaction. The Durbin-Watson value of 

1.715 represents a no auto-correlation between the dependent variable (job satisfaction) and independent variable 

(employee silence). The thumb rule for the Durbin-Watson (or no auto-correlation) is that it should lie within 1.5 – 3 

(represents an acceptable range). The Adjusted R2 is -0.3%, which does not show a good model fit. The standard error 

of estimate is .65442.  

 

Table 4 Model Summaryb

Model R Square Adjusted R Square Std. Error of the Estimate Durbin Watson 

1 .009 -0.003 .65442 1.715 

a. Predictors: (Constant), Employee Silence; b. Dependent Variable: Job Satisfaction 
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Table 5 depicts the ANOVA F-statistics for the model consisting of employee silence and organizational 

commitment. The F-statistics is 0.028 at the p-value of 0.8677, which is statistically insignificant. This means that 

there does not exist a prediction power to predict the job satisfaction.  

 

Table 5 ANOVAa 
Model  Sum of Squares df Mean Square F Sig. 

1 Regression 0.012 1 0.012 0.028 0.8677a 

 Residual 138.331 323 .428   
 Total 138.343 324    

a. Dependent Variable: Job Satisfaction; b. Predictors: (Constant), Employee Silence 

 

Collinearity statistics, standardized and unstandardized coefficients along with significance level is shown in 

table 6. It can be clearly seen that the collinearity statistics shows the VIF value of 1.  

 

Table 6 Coefficientsa 
  Unstandardized Coefficients Standardized 

Coefficients 

  Collinearity 

Statistics 

Model  B Std. Error Beta T Sig. Tolerance VIF 

1. (Constant) 3.924 0.168  23.251 .000   
 Employee Silence -0.009 0.054 -0.009 -0.167 0.867 1.000 1.000 

a. Dependent Variable: Job Satisfaction 

 

This VIF is used to measure the multicollinearity (interdependence among variables) within the data. The 

decision rule for deciding on multicollinearity is that the VIF value show lie below or equal to 10 (i.e., VIF ≤10). The 

unstandardized coefficient for employee silence is -0.009 at p-value of 0.867, showing an insignificant relationship 

between the employee silence and job satisfaction. Therefore, the H1 is rejected. 

 

6.4.2. Measuring Impact of Employee Silence on Organizational Commitment: 

Linear regression analysis is again used to identify the impact of employee silence on the organizational 

commitment of the employees in the HEIs of Pakistan. Table 7 shows that employee silence is independent variable 

while organizational commitment is used as a dependent variable. 

 

Table 7 Variables Entered/Removedb 
Model Variable Entered Variable Removed Method 

1 Employee Silenceb . Enter 

a. Dependent Variable: Organizational Commitment; b. All requested variables entered 

 

Table 8 shows a model summary for the employee silence and organizational commitment. The Durbin-

Watson value of 1.706 represents a no auto-correlation between the dependent variable (organizational commitment) 

and independent variable (employee silence). The thumb rule for the Durbin-Watson (or no auto-correlation) is that it 

should lie within 1.5 – 3 (represents an acceptable range). The Adjusted R2 is 2.1%, while the standard error of estimate 

is .58187.  

 

Table 8 Model Summaryb

Model R Square Adjusted R Square Std. Error of the Estimate Durbin Watson 

1 .024 .021 .58187 1.706 

a. Predictors: (Constant), Employee Silence; b. Dependent Variable: Job Satisfaction 

 

Table 9 depicts the ANOVA F-statistics for the model consisting of employee silence and organizational 

commitment. The F-statistics is 7.868 at the p-value of 0.005, which is statistically significant. This means that there 

exists a prediction power to predict the organizational commitment.  

 

Table 9 ANOVAd 
Model  Sum of Squares df Mean Square F Sig. 

1 Regression 2.664 1 2.664 7.868 0.005a 

 Residual 109.358 323 .339   

 Total 112.022 324    

a. Dependent Variable: Job Satisfaction; b. Predictors: (Constant), Employee Silence  
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Collinearity statistics, standardized and unstandardized coefficients along with significance level is shown in 

table 10. It can be clearly seen that the collinearity statistics shows the VIF value of 1. This VIF is used to measure 

the multicollinearity (interdependence among variables) within the data. The decision rule for deciding on 

multicollinearity is that the VIF value show lie below or equal to 10 (i.e., VIF ≤10). The unstandardized coefficient 

for employee silence is .135 at p-value of .005, showing an insignificant relationship between the employee silence 

and organizational commitment. Therefore, the H1 is rejected. The Unstandardized coefficient of .135 means that with 

the increase of 1 unit in employee silence, organizational commitment increases by .135 times. 

   

Table 10 Coefficientsa 
  Unstandardized Coefficients Standardized 

Coefficients 

  Collinearity 

Statistics 

Model  B Std. Error Beta T Sig. Tolerance VIF 

1. (Constant) 3.230 .150  21.580 .000   
 Employee Silence .135 .048 .154 2.805 .005 1.000 1.000 

a. Predictors: (Constant), Employee Silence; b. Dependent Variable: Job Satisfaction 

7. CONCLUSION 

 

Findings suggested that the relationship between employees silence and job satisfaction is found to be 

insignificant, which depicts that the silent employees do not show a significant impact on the satisfaction of faculty 

members in the higher education institutes (HEIs) of Pakistan. On contrary, there exists a noteworthy positive 

association between the employee silence and organizational commitment in the HEIs of Pakistan. This means that 

the silent employees are more concerned about their institutes. Employees are more concerned with their job than 

being the conveyor of bad news. May be this finding is due to the fact that the faculty members are well aware of the 

job environment is unpredictable. In fact, there is a high unemployment rate in Pakistan, which makes the faculty 

member to retain their job where they are currently working. 

Hence, it can be concluded that that the employee silence significant positive impact on the organizational 

commitment of employees in HEIs of Pakistan. 

 

8. LIMITATIONS & PRACTICAL IMPLICATIONS 

  

This research study has some limitations which, if overcome, can present better results. The major limitation was the 

time constraint. Another limitation was that this study was cross-sectional in nature. Better results can be obtained if 

a longitudinal study is carried in the same industry.  

 Practically, higher education institutes and higher education commission itself devise policies and procedures 

to help reduce the employee silence. It is essential because employees are the backbone of any institute, if they are 

silent or not providing suggestions then organizations fail in the long-run. Since, this research shows a positive trend 

between employee silence and commitment towards organization, it is possible with the reduction of silence, 

organizational commitment enhance to its highest level and help increase the satisfaction among employees (which is 

in this study showed an insignificant results). 
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ABSTRACT 

 

Electrical Discharge Machining (EDM) is one of unconventional machining process that attracts people in mould 

making industries because of its numerous advantages. However, debris clogged in the machining gap affect 

EDM performance. Recent research agreed that EDM with the assistance of magnetic field could counter the 

debris clogged problem and powder-mixed EDM has also proved to improve the surface qualities of the 

workpiece. Therefore, this research combined those two EDM-based hybrid machining together which is known 

as magnetic field assisted powder-mixed EDM. It used Aluminium Oxide (Al2O3) as the powder mixed in the 

dielectric fluid of EDM and permanent cylindrical-type magnet to have the magnetic field influences. Steel grade 

760 was used as the workpiece as it is one of the common steel used in mould cavity making and copper was used 

as the electrode. Three input parameters which are peak current (Ip), pulse on-time (Ton), and powder 

concentration (Pconc) was selected. The purposes of this research are to improve the material removal rate and also 

the surface hardness of the workpiece. 

KEYWORDS: Powder, Magnet, Electrical Discharge Machining. 

 

INTRODUCTION 

 

Recent years have seen a rapid development of manufacturing techniques in order to fit the demand in industry. 

This phenomena may arise from the evolution of technology that has put tremendous pressure on manufacturing 

industries to come out of the arena of conventional machining processes.  

Therefore, unconventional machining processes have been developed to meet so many challenges of machining 

including high hardness and strength of the workpiece, high toughness of the workpiece, when the workpiece is too 

slender to withstand machining forces, complexity of the shape of the parts, special surface finish required, 

temperature rise during processes and development of residual stresses. Electrical Discharge Machining (EDM) is 

one of those unconventional machining processes that have attracted much interest in manufacturing industries. 

 

Electrical Discharge Machining (EDM) 

EDM is a thermoelectric process in which heat energy of a spark is used to remove material from the workpiece 

[2]. It has unique capabilities in eroding every material which is conductive and also producing complex 3D cavities 

regardless of the workpiece hardness, strength and microstructure [1]. It does not make direct contact between the 

electrode and the workpiece, thus the resulting machining force is quite small [4]. It also eliminates mechanical 

stresses and vibration problems during machining. Therefore, it plays an important role in the manufacture of mould, 

die, automotive, aerospace and surgical components. 

 

Powder-Mixed EDM (PMEDM) 

Powder mixed EDM (PMEDM) is a process in which a suitable conductive powder is mixed into the dielectric. 

When a voltage of suitable magnitude is applied across the electrodes, the powder fills up the spark gap and bridges 

the gap between the tool electrode and the workpiece. Due to this bridging, the gap voltage and insulating strength 

of dielectric fluid reduce and discharge frequency increases which results in faster erosion. The powder particle 

enlarges the plasma channel which ultimately results in uniform distribution of spark [2]. 

In this research, it is essential to know which powder has no reaction with magnetic field so that it will not be 

attracted to the magnet and deposited evenly on workpiece surface. It is stated that the magnetization of a material is 

dependence on susceptibility and magnetic field strength. The powder that will be used in this research work is 
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Aluminium Oxide (Al2O3) andTable 1 shows the powder properties of Al2O3 used and the magnetic susceptibility 

[5]. 

 

Table 1: Properties of Al2O3 powder used 
 Grade Magnetic Susceptibility (10-6 c.g.s. Units) Average Particle Size (Micron) Purity 

Al2O3 powder PK-41 -37.0 30-45 99.9 

 

Magnetic Field Assisted EDM 

One of the common issues related to EDM is improving the performance of EDM through improving the 

material removal rate (MRR) of the workpiece, decreasing the tool wear rate (TWR) and improving the surface 

finish of the machined surface. A non-uniform and unstable discharge process may result from the presence of left 

over debris due to short pulse off-time and/or insufficient flushing [3]. 

It is known in recent research that one of the methods that have been used to improve the performance of EDM 

is using the application of external magnetic field where the magnet/s was/were placed around the discharge channel 

and machining gap during EDM. In [2] state that the EDM based hybrid machining process (EHMP) had drawn a 

conclusion regarding magnetic force assisted EDM, stating that there was only a few research done in magnetic 

force assisted EDM, electrical discharge abrasive grinding and laser assisted EDM compared to electrochemical 

discharge machining and ultrasonic assisted EDM as shown in Figure 1. 

 

 
Figure 1: Percentage distribution of works carried out on different EHMP (Note: ECDM = electrochemical 

discharge machining, UAEDM = ultrasonic-assisted electrical discharge machining, EDAG = electrical 

discharge abrasive grinding, MFEDM: magnetic force-assisted EDM, LAEDM = laser-assisted EDM) 

 

Hence, it is essential to do some research works in the area of magnetic field assisted EDM and to contribute 

some findings in hybrid EDM. 

 

METHODOLOGY 

 

The debris particles clogged in the machining gap during EDM process may affect the performance of EDM 

since they caused uncontrolled secondary sparking and disturb the electrical discharges. It can damage the 

workpiece and reduce machining efficiency. Thus, we used magnetic field to assist the PMEDM process in 

improving the debris removal mechanism and altering the surface qualities of the workpiece steel grade 760 which is 

usually used in mould cavity making. In this research, the influence of magnetic field assisted PMEDM process 

parameters on MRR and surface roughness were investigated. Briefly, the experimental details outlined as follows: 

1. Selecting the workpiece, tool, powder and process parameters to be investigated and specifying their 

appropriate levels. The three chosen input parameters are peak current (Ip), pulse on-time (Ton) and powder 

concentration (Pconc). The ranges of Ipand Ton are taken from machine manual book, while the range for Pconcis 

taken from previous research. The workpiece used in this research is steel grade 760 and the electrode is copper 

and their compositions are shown in Table 2 and Table 3 respectively. Dielectric used is kerosene. 
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Table 2: Workpiece Chemical Composition (%) 
C Si Mn P S Cr Ni Cu 

0.550 0.280 0.840 0.015 0.008 0.030 0.040 0.090 

 

Table 3: Electrode Chemical Composition (%) 
Cu Sn Pb Fe Ni Sb As 

99.985 <0.0005 0.005 <0.0005 0.0017 0.0018 <0.0005 

P Cd Zn Bi Te Ag 

0.0034 <0.0005 0.0014 <0.0005 <0.0005 0.0016 

 

2. Experimental design planning-The two level three full factorial Response Surface Methodology (RSM) was 

adopted to design the experiments. Table 4 shows the design of experiment for this research using Design 

Expert 9.0.6 software. There are 8 runs for each set of experiment. There are 3 sets of experiment for this 

research and thus total of 24 runs of PMEDM were conducted. 

 

Table 4: Design of experiment 
Run Ip(A) Ton(µs) Pconc(g/L) 

1 6.5 6.0 8 

2 1.5 6.0 4 

3 1.5 10.5 4 

4 6.5 10.5 8 

5 6.5 6.0 4 

6 6.5 10.5 4 

7 1.5 10.5 8 

8 1.5 6.0 8 

 

3. Preparation of materials and experimental setup. Figure 2 shows the experimental setup for this research. 

 

 
 

Figure 2: Experimental setup 

 

4. Experimental procedures which includes the machining of Al2O3-PMEDM using Mitsubishi EX22 die-sinking 

EDM machine with three different magnetic field configurations namely no magnetic field, downward magnetic 

field and upward magnetic field which denoted as Case A, Case B and Case C respectively. The schematic 

diagram of those 3 magnetic field configuration are shown in Figure 3. MRR and TWR measurement with 

AND-HF3000G digital weighing scale and calculation. Surface roughness measurement with Mitutoyo 

SURFTEST SV.500 surface measuring instrument. Surface hardness measurement with Mitutoyo ARK-600 

Rockwell hardness tester. 

5. Data processing, data analysis and software application with ANOVA which includes mathematical model 

formulation of MRR, TWR, surface roughness and surface hardness for three different magnetic field 

configurations of Al2O3-PMEDM and multiple responses optimization to obtain the best values of MRR and 

surface roughness. 
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Case A: No magnetic field 

 

 
Case B: Downward magnetic field 

 

 
Case C: Upward magnetic field 

 

Figure 3: Schematic diagram of three magnetic field configurations 

 

RESULTS AND DISCUSSION 

 

The mathematical models for MRR, TWR, surface roughness and surface hardness for each case were 

developed by using Design Expert 9.0.6 software in terms of coded factors as presented in Table 5.  

 

Table 5: Developed mathematical models (Note: X1-peak current, X2-pulse on-time, X3-powder 

concentration) 
 

MRR 

 

Case A: + 0.22 + 0.21* X1 + 0.061*X2 + 6.250E-004*C 

Case B: + 0.22 + 0.22* X1 + 0.062*X2 + 6.250E-004*C 

Case C: + 0.22 + 0.21* X1 + 0.062*X2 + 1.500E-003*X3 

Surface 

Roughness 

Case A: + 10.94 + 7.37* X1 + 2.85*X2 - 0.027*X3 

Case B: + 9.25 + 6.58* X1 + 2.86*X2 - 0.071*C 

Case C: + 8.98 + 6.65* X1 + 3.24*X2 + 0.80*X3 
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It is clear from the developed mathematical models for MRR, the main effect of all the individual parameters 

are positive. Surface roughness models reveals that all of individual parameters have positive impact except for 

powder concentration in Case A and Case B. The software analysis also provides graphs to help interpret the model 

selected and the 3D surface graphs MRR shown in Figure 4-6, and 3D surface graphs for surface roughness shown 

in Figure 7-9 for all three cases with actual factor (C: powder concentration = 6.00 g/L). 

 

 
Figure 4: MRR (no magnetic field) 

 

 

 
 

Figure 5: MRR (downward magnetic field) 
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Figure 6: MRR (upward magnetic field) 

 

 
 

Figure 7: Surface roughness (no magnetic field) 

 

 
 

Figure 8: Surface roughness (downward magnetic field) 
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Figure 9: Surface roughness (upward magnetic field) 

 

In this study, the desirability was constructed based on the range of actual values obtained. Only one solution is 

being selected, which is the most desired set of condition to give the optimum outcome for both factors and 

responses is also presented in Table 4. 

 

Table 4: Optimization 
Case Ip(A) Ton(µs) Pcon(g/L) MRR (g/min) Surface Roughness (µm) 

A 2.714 6.574 6.712 0.062 5.015 

B 3.117 6.419 7.672 0.095 4.539 

C 2.967 6.343 4.140 0.075 2.743 

 

From the table, it shows that whenever the magnetic field is applied, the Al2O3-PMEDM machining 

performance were improved. As can be seen, the optimization of the three factors were in the range based on the 

design of experiment; peak current (1.5A-6.5A), pulse on-time (6.0µs-10.5µs), powder concentration (4.0g/L-

8.0g/L). The MRR for Cases A, Band C is 0.062g/min, 0.095g/min and 0.075g/min respectively. Average surface 

roughness of the workpiece machined surface is minimized in Case C (2.743µm) with significant difference with 

cases A (5.015µm) and B (4.539µm). However, further investigations are required to confirm such results. At this 

stage, what is certain is that without any changes in the machining setup, the magnetic field assisted approach can 

yield significant improvement in material removal rate and surface roughness of steel grade 760 in Al2O3-PMEDM 

process. 

 

CONCLUSION 

 

In this research, a magnetic field-assisted approach was utilized to improve the PMEDM performance. The 

experimental results and the developed mathematical models indicate that the input process parameters affect the 

responses. The application of cylindrical magnet contributed to higher machining performance of PMEDM in terms 

of MRR and surface roughness as can be seen in Case B and Case C compared to Case A where no magnetic field 

was applied. The magnetic field assisted PMEDM in improving the debris removal mechanism when Lorentz force 

drives ions into motion and thus induced a more effective circulation in the narrow gap between the tool and the 

workpiece steel grade 760 which is usually used in mould cavity making. Other types of powders and magnet type 

can also be used as a baseline for future comparisons and improvements. The magnitude and location of the 

magnetic field also merit further investigation to achieve a better enhancement effect in machining performance of 

PMEDM. 
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ABSTRACT 

 

This research aimed to (a) quantify the carbon dioxide (CO2) sequestration rate of Jelutung tillers (Dyera lowii Hook. 

F); (b) measure the fluctuation of CO2 sequestration rate of Jelutung tiller in time period between 06.00-06.30, 12.00-

12.30 and 15.00-15.30 Western Indonesian Time (WIB); (c) analyse the biomass stock and organic carbon of the tiller. 

The CO2sequestration rate of the tiller was measured by using mulching method (chamber) in the size of 50 cm x 50 

cm x 30 cm and the CO2 concentration analysis used Gas Cromatography. The CO2 sequestration rate was measured 

in the period of time by CO2 sampling interval at the 5th, 10th, 15th, 20th, 25th and 30th minute. The analysis on the 

biomass and organic carbon stock of the Jelutung tillers used gravimetric method. The research showed that the 

average CO2 sequestration rate of Jelutung tillers was as much as 0.349 mg/m2/ minute or 20 mg/m2/hour. The highest 

fluctuation of CO2 sequestration rate occurred between 15.00-15.30 WIB. The stock potential and organic carbon of 

the tiller were 37.06 g/m2and 21.10 g/m2 respectively. 

KEYWORDS: Jelutung tillers, carbon dioxide, sequestration rate, time period 

 

INTRODUCTION 

 

Carbon dioxide (CO2) gas is one of green-house gas which concentration increase is the highest in the 

atmosphere compared to the green-house gases with the average content of CO2 as much as 387 ppm [1]. The increase 

of CO2 gas in the atmosphere has bad impact toward the climate on earth that triggers the instability of the earth 

atmosphere having effect on all aspects of life on earth. There have been may attempt to diminish the increase of CO2 

gas concentration in the atmosphere; one is to utilize the natural character of the plant through photosynthesis process. 

Photosynthetic is a transformation of CO2 gas and water (H2O) through various metabolism processes in chlorophyll-

contained leaves by the sun to be carbohydrates, and oxygen [2,3]. The carbohydrate result (C6H12O6) can be used by 

the plant for growing. 

Jelutung (Dyeralowii Hook. F.) is a plant species, in the family of Apocynaceae which can be found growing 

in peat forest. This type dominates the tracks with the characteristics the thickness of the peat layer is medium to deep 

for about 100 cm, the land is only flooded in rainy season, the type of shallow peat (sulfohemist) to the deep peat 

land[4]. Acording to Bastoni, et al.[5], the growth of Jelutung is relatively fast in its nature condition with increment 

growth and tree diameter between 1.5-2.0 cm/year. Meanwhile, there are some Jelutungs which are cultivated with 

semi-intensive maintenance with the increment growth and diameter for about2.0-2.5 cm/year.According to Ceulmen 

& Sauger in [2], the plant with a rapid growth has high photosynthetic rate, but it does not mean that it always happens. 

The photosynthetic rate has an effect on the CO2amount absorbed by the plant, the higher the photosynthetic rate, the 

higher amount of CO2will be absorbed. The research on the measurement of CO2amount absorbed by several plant 

species has been massively and generally conducted at the tree stage, meanwhile the research on the CO2sequestration 

rate on the tiller stage is seldom. 

 

The Objective of Study 

The objective of the study is (a) to measure the CO2sequestration rate of Jelutung tillers, (b) to measure the fluctuation 

of the CO2sequestration rate of Jelutung tiller at 06.00-06.30, 12.00-12.30 and 15.00-15.30 Western Indonesian Time 

(WIB); (c) to analyse the biomass stock and organic carbon of Jelutung tillers. 

 

METHODS 

 

Location and Time of Research 

The research location was in Palangka Raya, Central Kalimantan, the CO2 concentration analysis was 

conducted at the Environment Research Laboratory of Jakenan, Pati, Central Java and the biomass analysis and 

organic carbon conducted at the Laboratory of Forestry Product Technology, Agriculture Faculty, University of 

Palangka Raya. It took place from March to April 2017. 

 

 

38 



Ludang et al., 2017 

 

Research Tools and Material 

The research material comprised: Jelutungtillers (Dyera lowii Hook. F.)at the age of ± 3 month, sand, water, 

paper envelop and label. The tools were 4 mulching units (chamber) sized 50 cm x 50 cm x 30 cm (equipped with dry 

battery, fan, and thermometer), Gas Cromatography, syringe, digital caliper, meter, 50 cm ruler, oven, desiccator, ash 

furnace, ash dish, pails, analytical scale and blender. 

 

Research Procedure 

A. The Measurement of CO2 Sequestration Rate of Jelutung Tiller (Dyera lowii Hook. F.) 

The measurement of CO2 sequestration rate of Jelutung tiller used the mulching method (chamber). The 

numbers of mulching units used were 4 items consisting of 2 mulching units with Jelutung tillers and 2 mulching 

unitas the control (without tiller). The CO2 gas sampling at 4th unit used syringe (size 10 ml),which was conductor per 

period of time such at 06.00-06.30, 12.00-12.30and 15.00-15.30Western Indonesian Time within the interval on the 

5th, 10th, 15th, 20th, 25th and 30th minute. The CO2 gas sampling inside the mulching unit during 1 (one) month was 

conducted in4stages for 4 weeks. Each week the sampling taken was as many as 36 CO2 gas samples therefore the 

total of CO2 gas taken by using syringe would be as many as 144 samples. All of the samples were sent to the 

Environment Research Laboratory of Jakenan, Pati, Central Java to have CO2 gas concentration to be analysed using 

Gas Cromatography tool. The measured parameter during the CO2gas sampling was based on the outer temperature 

around the research location and the temperature inside the mulching unit per sampling period and interval of time. 

The data resulted from the analysis using Gas Cromatography then being calculated with the CO2 sequestration 

rate inside the mulching units by applying the formula suggested by Khalil, et. al.[6]:  

 

F =
dc

dt
 x 

Vch

Ach
 x 

mW

mV
 x 

273,2

273,2 + T
 

Where : 

F =  CO2sequestration rate of the tiller (mg/m2/minute) 

dc/dt =  The CO2concentration difference per time unit (ppm/minute) 

Vch =  Box Volume (m3) 

Ach =  Box width/area (m2) 

mW =  CO2molecule mass (gr) 

mV =  CO2Molecule volume (22,41 L) 

T =  Average temperature during the gas sampling of (o C 

The CO2sequestration rate of Jelutung tiller is difference of the CO2 sequestration rate inside the tiller mulching 

unit and the control CO2 sequestration rate (without tiller) with the formula as follows: 

Fb =  F  -  K 

Where : 

Fb =  CO2sequestration rate of Jelutung tiller (mg/m2/minute) 

F = CO2sequestration rate in the mulching unit consisting the Jelutung tiller (mg/m2/minute) 

K = CO2sequestration rate in the control mulching unit/without tiller (mg/m2/minute) 

 

B. Analysis on Biomass Stock and Organic Carbon 

The analysis on biomass stock and organic carbon at root, stem and leaves of the Jelutung tiller was conducted 

by using gravimetric method at the Laboratory of Forestry Product Technology, Agriculture Faculty, University of 

Palangka Raya. 

 

RESULTS AND DISCUSSION 

 

The CO2Sequestration Rate of JelutungTiller (Dyera lowii Hook. F.) 

The research result shows that the average of CO2 sequestration rate of Jelutung was as much as 0.349 

mg/m2/minute or 20 mg/m2/hour. Compared to the CO2 sequestration rate of other tiller at the same age, they were 

classified in same lower category. This is the data of several researches of CO2 sequestration rate from several types 

of tillers, as in the Table 1. 

 

Table 1. Several result of the research on CO2Sequestration Rate of Tiller. 
No Type of Tiller CO2Sequestration 

Rate(mg/m2/minute) 

Source 

1. Red Palm Tree (Cyrtostachys lakka Becc.) 1.370 Ludang (2015) 

2. Lemongrass (Cymbopogon citratus) 1.350 Ludang (2015) 

3. Cananga Tree (Canangium odoratum (Lamk.) Hook. dan Thorms. 

(Lat.)) 

1.220 Ludang (2015) 

4. Papaya (Carica papaya L.) 0.640 Ludang & Junaedi (2015) 

5. Jackfruit (Artocarpus heterophyllus Lam.) 0.150 Ludang & Junaedi (2015) 
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From the table above, it shows that the average of CO2 sequestration rate of Jelutungtiller is far lower than 

those of the tillers of Red Palm, Lemongrass, Cananga and Papaya. However, it is slightly higher than the CO2 

sequestration rate of jackfruit tiller. Each type of plant has its own ability in fixating or sequestrating CO2 from the 

air. The difference is affected by the leaf width, the leaf relative thickness, stomata numbers, plant age and 

environmental factors[7]. According to Gardner, et. al.in[8] and Mangkoedihardjo [9], the fixation determinant 

variables of CO2 by the plants related to the plant growth are the temperature and environmental CO2 concentration. 

The change in the temperature and the environmental CO2 concentration bring effect to plant productivity and its 

ecosystem. It occurs because around 90% of the plant dry mass coming from CO2 fixation in photosynthetic process. 

 

The Fluctuation of CO2 Sequestration Rate 

The average fluctuation of CO2 sequestration rate in Jelutungtiller based on the measurement period (06.00-

06.30, 12.00-12.30 and 15.00-15.30 Western Indonesian Time/WIB), indicates a growing pattern along with the 

extending measurement time. The fluctuation graphic of CO2 sequestration rate of Jelutung tiller is as in Figure 1.  

 

 
 

Figure 1. The average fluctuation of CO2sequestration rate of Jelutung tiller based on the  

measurement time period. 

 

Figure 1 shows that the average of CO2sequestration rate around 06.00-06.30 WIB decreased as much as -

0.428 mg/m2/minute, and then increased at 12.00-12.30as much as 0.530 mg/m2/minute and increased again at 15.00-

15.30 WIB as much as 0.946 mg/m2/minute. The pattern of the fluctuation average of CO2sequestration rate of 

Jelutung tiller was influence by the fluctuation pattern of the average temperature inside and outside the mulching 

unit around the research location. The fluctuation graphic of the average temperature inside and outside the mulching 

unit around the research location based on the measurement time period is as in Figure 2.  

 

 
 

Figure 2. The fluctuation of the average temperature inside and outside the mulching unit around the 

research location based on the measurement time period. 
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Figure 2 shows that the temperature fluctuation inside and outside the mulching unit around the research 

location were almost similar to the fluctuation of CO2 sequestration rate of Jelutung tiller (Figure 1). The higher the 

temperature inside and outside the mulching unit around the research location resulted in the higher CO2 sequestration 

rate. At 15.00-15.30 WIB the sun rays at the research location was quite strong therefore influencing the temperature 

rise inside and outside the mulching unit around the research location. Acording to Gardner, et. al.in[8], the 

determinant variable of the environmental CO2 fixation related to the growth of the plant were the temperature and the 

environmental  CO2 concentration. Ludang & Junaedi [8], the temperature range inside and outside the mulching unit 

around the research location had important role in fixating CO2 through photosynthetic process, the higher the 

temperature inside and outside the mulching unit around the research location caused the higher fixated amount CO2. 

In the photosynthetic process, temperature has effect to the enzyme process in chloroplasts therefore influencing the 

CO2 fixation to produce carbohydrates [10]. 

 

Biomass Stock and Organic Carbon 

Biomass is a total amount of living materials on the surface of tree parts which defined in tonne unit of dry 

mass per width area, around 50% biomass is composed of carbon [11,12]. The biomass composing components of 

trees consist of the biomass of root, stem, branch, leaves, flower and fruit.  

The result of the research shows that total average of biomass stock of Jelutungtiller is as much as 37.06 g/m2. 

Komponen cadangan biomassa paling tinggi terdapat pada bagian batang sebesar 17.56 g/m2, root as large as 14.94 

g/m2and the lowest biomass stock found in the leaves as much as 4.56 g/m2. The biomass component of plant depicts 

the result of photosynthetic process distributed to the stem, root and leaves. According to Hairiah,et. al.[13], the 

sequestration  of CO2 gas from the air through photosynthetic which then resulted in carbohydrates and distributed to 

all plants parts (root, stem, leaves) and eventually be piled inside the plant.  

The average of organic carbon stocks of Jelutung tiller is as much as 21.10 g/m2with details such as stem 

component 10.25 g/m2, root 8.18 g/m2and leaves 2,. g/m2. The highest organic carbon stock is found in the stem of 

Jelutung tiller. It is because most of the photosynthetic result being stored in the stem. Acording to Haygreen & 

Bowyer [14], generally the wood composing substances are mostly stored in the stem, including the organic carbon, 

which works as the most dominant wood composing element in the stem.  

 

CONCLUSION AND SUGGESTION 

 

Conclusion 

a. The average of CO2 sequestration rate of Jelutung tiller at the age of ± 1 month is as much as 0.349 mg/m2/minute 

or 20 mg/m2/hour 

b. The fluctuation of CO2 sequestration rate of Jelutung tiller gets higher in responding to the extension of 

measurement time period 

c. The average of biomass stock and organic carbon of Jelutung tiller is as much as 37.06 g/m2and 21.10 g/m2 

respectively. The component in the stem has the highest biomass stock and organic carbon compared to the root 

and leaves part. 

 

Suggestion 

The research on the respiration process on the Jelutungtiller has not yet been conducted. The data is essential to 

calculate the nett of CO2sequestration rate. 
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ABSTRACT 

 

Shale gas is becoming the interest of petroleum industry because of ease of extraction through advance technologies 

like hydraulic fracturing, micro-seismic mapping and horizontal drilling. Exploration of shale gas also attracts due to 

its lower intrinsic risk in its exploitation because of its abundance in the area wherever it is present. This review 

paper of shale gas identified some challenges during recovery of shale gas i.e. Unreliability in flow models due to 

non-Darcy flow, fracture intensity, rock properties like water saturation. It gives insight on differences of hydraulic 

fracturing show efficient fracture at brittle shale formation and inefficient fracture in ductile shale formation. Water 

saturation in shale is also so much controversial issue. NMR method is more reliable as compare to other 

conventional methods, because it directly detect fluids in the rock irrespective of rock matrix. The micro-seismic 

mapping is also discussed to monitor the fracture growth in reservoir to mitigate the risk of any undesirable activity 

originates in the response of hydraulic fracturing. This paper is the critical review on exploitation of shale gas and 

addressed some problems and challenges during its recovery. 

KEYWORDS: Simulation, Rock Properties, Hydraulic Fracturing, Micro-Seismic Mapping. 

 

INTRODUCTION 

 

Gas produced from shale gas reservoirs has become vital source of production of natural gas in the United State 

of America and this source could become the world remarkable hydrocarbon source. Shale gas became important 

energy source after the Mississippian Barnet shale in the Fort Worth Basin was developed by using the technology 

of hydraulic fracturing and horizontal drilling [1]. Generally, the shale contains huge amount of clay contents in its 

composition, which make it more complex in sense of exploitation. In the last decade, due to improvement in 

technology of hydraulic fracturing, the shale gas exploitation become accessible to get production around the world. 

According to U.S. Energy Information Administration, the shale gas formation is present in every region but China, 

Argentina, Algeria, U.S and Canada are the top five countries with technically recoverable unconventional 

resources. 

Shale gas act as both source rock and reservoir rock with permeability near to zero, and that is why it form its 

own Seal [1]. In shale gas, the gas trapped as free gas in natural fractures and intergranular porosity, gas Sorbed into 

kerogen and clay particles surfaces or dissolved in kerogen and bitumen [2]. Hydraulic fracturing of shale gas 

depend upon the total permeability system i.e. matrix permeability (micro-Darcy-down), plus permeability due to 

natural fractures. Shale gas composed of fine grain particles with organically rich in TOC varying in range from 1-

20wt%. Shale is basically a formation of very tightly packed clastic sedimentary rock having very fine sediments. 

These fine grains are so tightly packed that its porosity and permeability become very low. Porosity and 

permeability of the shale gas reservoirs depend upon its natural fractures due to its low matrix permeability [1, 3]. 

Hydrocarbon recovery factor of unconventional shale gas is less than conventional resources due to its very low 

permeability that require hydraulic fracturing and shale gas cannot give economic production rates without 

horizontal drilling and hydraulic fracturing [4]. The organized application of hydraulic fracturing and horizontal 

drilling make the oil industry enable to get production in more efficient way from wide spread shale gas resources.  

 

Challenges 

The technology has been improved but still the E&P companies will have to face many challenges like water 

saturation, instantaneous capillary pressure etc. and are discussed one by one. Shale formation has high quantity of 

clay minerals in their composition, and due to affinity of these clay minerals toward water, make estimation of 

saturation controversial through conventional methods. Due to complex nature of shale, an accurate simulator is 

necessary that can achieved by revising existing methods and provide remedial approaches because conventional 
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capillary equilibrium and Darcy fluid model are not suitable for unconventional reservoirs in the following areas i.e. 

Darcy Law in describing flow, relative permeability is not depend on rate and presumption of instantaneous 

capillary equilibrium [4-5]. Due to hydraulic fracturing for increasing permeability, fractures generated should be 

under control. Fracture growth need special care to not to contaminate water zones in subsurface and also not to 

extend toward the fault zone, which may activate seismic activity.  

 

Water Saturation 

Water saturation estimation is important parameter, either conventional or unconventional reservoirs. As 

compare to conventional, it is quite challenging task in unconventional reservoirs due to high percentage of clay 

contents in shale. Direct method to determine water saturation through core samples are Retort method and Dean 

stark method can be applied to both conventional and unconventional reservoirs. In dean stark method, main 

drawback in estimating water saturation is overestimation of saturation due to process of dehydration of clay 

minerals while retort method is destructive method to determine saturation [6]. Other resistivity methods like 

Archie, Simandox and Indonesian models also over or under estimate water saturation in unconventional reservoirs 

due to presence of some conductive mineral like pyrite. Also, in shale, water attached to the surface of the clay 

mineral surface and so much water is store in small pores, act as clay bound water. Classical methods do not 

determine this water, and at the time of production huge amount of this water is produce, which cause so much 

problems. NMR technique calculate saturation in shale gas reservoirs more accurately as compare to other methods 

as it directly detect fluids in the rock, independent of the rock matrix. NMR tool detect hydrogen nuclei in the fluids, 

which are more in water and hydrocarbon. It basically calculate time relaxation for the polarization of the proton and 

then their dephasing and rephrasing of these nuclei’s and on the basis of this relaxation and dephasing bound water 

and free water in the rock can be separated. 

 

Micro Seismic Mapping 

Due to ultra-low permeability of shale, hydraulic fracturing is used for stimulation. Fractures propagation 

prediction is very difficult and challenging task. Micro seismic mapping of such reservoirs for characterization is 

more reliable technique to minimize the effect of any undesirable activity. Micro-Seismic has vital role in hydraulic 

fracturing technique to monitor the growth of fractures. It works basically on the same principle of earthquake 

seismology [7]. Micro seismic mapping determines the fault or any water zone near the reservoir, which may get 

effected due to fracturing. Using micro seismic mapping, many parameters like pressure, proppant concentration and 

pump rate of proppants for hydraulic fracturing can be monitored to control fracturing as it is shown in Figure 1. 

When through micro seismic mapping, it is predicted that fracture propagate towards the fault, pump rate of 

proppants was then kept low to avoid hazards.   

 

 
 

Figure 1: illustration of fault activation [7] 
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DISCUSSION 

 

The instantaneous capillary equilibrium model is not valid for modelling of unconventional reservoirs because 

fluid redistribution from one steady state to other take much time e.g. suppose we have small radius conical tube, in 

which interminable water with reservoir pressure Pwr at small while interminable gas with reservoir pressure Pgr at 

large end as shown in Figure 2. When we drained some water from small conical side, the pressure will reduce and 

gas occupy the voids because of its high compressibility and attain new equilibrium and capillary pressure. In this 

case, the instantaneous capillary pressure model is valid. While on other side, gas on low compressibility and 

reduction in pressure will have different consequences from above. However, water will not move instantaneously 

towards large conical side to fill the voids and negative pressure will be experienced [8]. Hence, we will have to 

revise the instantaneous capillary pressure. 

 

 
 

Figure 2: Illustration of instantaneous capillary pressure [8] 

 

Water saturation is another very controversial parameter in shale gas reservoirs because of high clay contents 

present in them. Clay minerals have much affinity for water and hold brine in their structure and this water is clay 

bound water, which creates so much problems in estimation when it is calculated through conventional methods. 

The classical methods show significant variation because water saturation became more challenging in shale gas 

because some heavy minerals also present in it, which are conductive and resistivity methods used to determine the 

brine, show under or over saturation and hence hydrocarbon saturation effected. So, lab base NMR technique will be 

best for measurement [8-10]. Because NMR detect directly hydrogen contents present in the fluids irrespective of 

the matrix material. On the basis of the relaxation time used in the calculation of hydrogen contents, clay bound 

water and free water are measured (Figure 3). 

 

45 



Ahmed et al., 2017 

 

 
 

Figure 3: NMR calculated water saturation according to pore size [11] 

 

The extraction of hydrocarbon from shale gas requires hydraulic fracturing, in which proppant with fluid is 

injected at high pressure into formation that creates fractures [12]. It depends on geomechanical properties such as 

brittleness/ductility and produce inefficient fractures on ductile at high pressure due to its low Brittleness Index, 

while efficient fractures in brittle behaviour at comparatively low pressure due to its high Brittleness [13-14]. The 

importance of brittleness can be understand by the concept that brittle shale contain several pre-existing natural 

fractures that are closed, and therefore can make a well distributed fracture network by stimulation and also 

mineralogical characterization of the formation is compulsory for fracability. The percentage and amount of quartz, 

carbonates and clay minerals effect fracture gradient, so some zones are more fractured during stimulation than 

others. Furthermore, brittle shale is much easier to frac than ductile shale because more energy is required to create 

fractures in highly ductile rock [15] and several researchers has been proved this concept from laboratory 

experiments, seismic and well logs [16]. Different researcher provide different models for the fracturing of shale but 

their models are proposed by their research on any specific formation, which cannot be used in other formation have 

different geological environment. 

Micro seismic mapping is vital in fracturing monitoring in order to stop intersection between water zone and 

fracture, it involve sensing, locating and processing of small seismic events, arrival time of P-waves and S-waves 

indicate distance of fracture while time the waves take to arrive on sensors indicate depth of event. This technology is 

famous in North America while ignored in other countries because it is expensive but increased production [17-19].  

According to Canadian Association of Petroleum Producers, the shale gas is found in unconventional reservoir 

which differs from conventional by geological characteristics and location that in turn affect the process, cost and 

level of ease for the extraction of gas. In unconventional like shale gas act both the source and reservoir rock itself. 

The gas is stored in shale gas by following ways i.e. gas trapped on the surface of organic material, free gas in 

matrix porosity, free gas in micro fracture porosity, hydraulic fractures as a result of stimulation and free gas in pre 

pore networks within organic matter [20]. There are certain challenges still remain in shale gas exploration that need 

accurate methods for the measurement like permeability, water saturation etc. different than conventional reservoir’s 

methods. The results vary by using different methodology that result in unreliability of methods. So, there must be 

some specific methods for the exploration of shale gas due to its complex nature. Some commercial simulation 

software is best for shale gas simulation and also gives accurate results in modelling, but still the exploration and 

production companies will have to face the challenges like instantaneous capillary pressure where negative pressure 

may encounter and find its solutions. 

The extraction of oil/gas from shale gas on commercial scale became possible because of hydraulic fracturing 

technique. Although Micro-seismic mapping is expensive, but it is vital and progressive technology for the complete 
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understanding of hydraulic fractures distribution and subsurface dynamics and this technology can reduce the cost of 

implementation without having offset well [21]. 

 

Case History: Application of Micro-Seismic-Mapping to Avoid Geo-Hazards  

The most common geo-hazard is faults which can be identified with magnitude and location on micro-seismic 

map, fracture growth into fault is very deleterious because fault can be reactivated e.g. Fracture growth observed in 

Haynesville shale and intersection of faults and fracture also observed in Haynesville shale [22-23] as shown in 

Figure 4. 

 

 
 

Figure 4: Fracture growth in Haynesville shale [26] 

 

CONCLUSION 

 

The instantaneous capillary pressure must be re-evaluated for the unconventional reservoir simulation. 

Currently, the use of laboratory base NMR gives the accurate results of water saturation as compared to other 

methods like Dean-Stark and retort method and other resistivity models. Micro-seismic mapping is the only way to 

get clear picture of subsurface fractures distribution. So, all the companies must adopt this technology for 

progressive production. 
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ABSTRACT 

 

Caches are employed in information-centric networking for content availability and reducing latency of information 

retrieval. However, caches have limited storage capacity in sizes. The key aspects should be to distribute the 

contents in caches that reduce latency to the end users and minimizing redundancy in the network. The present 

study aimed at finding out ways to reduce redundancy and efficient utilization of content caching in Information-

Centric Networking. This paper proposes a LeafPop caching strategy for ICN to reduce redundancy and resources 

consumption. Our analyses prove that this caching strategy is efficient in terms of reducing redundancy and latency 

in ICN. 

KEYWORDS— Information-Centric Networking; Popularity, Cache 

 

INTRODUCTION  

 

Traffic of internet has been growing rapidly. According to a recent technical paper of CISCO [1], annual traffic of 

internet is expected to increase 1.4 zettabytes in size till the end of 2017 and 80 % traffic is predicted to be 

consumed in videos only as their usages are increasing more and more. The current host centric model of internet 

architecture focuses on end to end transfer of information between client and server. However, technology and 

patterns of usages of internet have changed and now people are more concerned with the distribution and retrieval 

of contents instead of communicating with the server. This difference between current internet architecture and 

usage patterns resulted new challenges in terms of scalability, muti-homing, mobility, performances and caching 

[2]. Different architectures have been proposed for ICN such as CCN, NetInf, SAIL, PURSUIT but Content Centric 

Networking has attracted researcher’s community more due to its features of in-network cache at every node, 

coupled name resolution and data forwarding and unified naming scheme.   

 

Caching has been added main feature of information-centric networking for minimizing overall network traffic, 

improving quality of service (QoS), and preventing denial of service (DOS) attacks, network congestion and 

availability of contents [3]. Default caching policy in information-centric networking is CacheAll strategy, where 

routers cache all the contents that pass through them. But this strategy creates a huge redundancy in the networks 

though it is fast and need not any more processing for the routers. It will also require a huge storage space and high 

performance. Anyhow, if we assume to have such large storage capacity still there will be performances issue as it 

would create large processing delay for look up the contents on matching the large prefix basis. Moreover, this 

assumption is still not valid for all types of networks i.e. Wireless Adhoc Networks. This limitation and the 

drawback of processing delay of a large size cache create a need for designing a more sophisticated cache strategy 

that create a minimum redundancy, better performance in a limited cache storage[4]. 

 

In this paper we propose a LeafPop caching strategy for ICN. Our solution in this paper consists of two part; first, 

cache the one-timer object on one level down and on leaf node; second, cache content on all the connected nodes 

and on leaf node when number of requests exceed at specific threshold. The analysis proves that our propose 

scheme are better in terms of reducing redundancy and resource consumption. 

 

LITERATURE REVIEW 

 

Researchers have proposed different caching strategies for accessing the contents in ICN. Some of them are listed as 

here: Jacobson et al [2] have proposed Leave Copy Everywhere (LCE) policy for caching content. This policy 

proposes to leave the copy of content at every node of the traversing path. LCE is the benchmark strategy for all the 

caching strategies in ICN. But it causes a huge redundancy and resource consumption in networks. 
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D. Rossi and G. Rossini [5] propose a Leave Copy Down (LCD) caching strategy for ICN. LCD was first proposed 

for web caching problem as a replacement to LCE [6]. According to this policy every time when a cache hit occurs, 

the content is copied in the direct next downstream node. Though this policy is very simple and it avoids large 

number of copies of same objects but this strategy need several requests to pull down the content to the edge node 

of networks. 

 

To overcome the problem of cache pollution problem popularity based caching strategies have been proposed that 

are based on content popularity [7], [8], [9]. The aim behind this idea is that popular contents will satisfy higher 

number of requests and only popular content will be cached. 

 

Bernardini et al [10] proposed most popular content (MPC) strategy to cache popular content. It proposes to 

distribute the popular content towards the neighbor node rather than delivery paths only. For achieving this object 

MPC distributes suggestion messages. However, no details about the exact format of this message have been given. 

In addition, this policy requires more number of requests to bring content near to the end users.  

 

Our paper distribution is as such, third section discusses proposed strategy for caching, fourth section discusses 

analysis of the given strategy and the last section gives a summary. 

 

PROPOSED MODEL 

  

We propose LeafPop caching strategy for ICN caching architecture. We assume to have nodes N1, N2,…, N10. 

Subscriber connected at node N1 sends an interest packet for content. When any node having a content for this 

interest receives a request packet and a hit occurs, for example hit occurs at node N7, it cache a copies of this 

content one level down i.e., at node N6 and at the leaf node N1 that is nearer to the subscriber as shown in Figure 1 

below. This definitely minimizes redundancy of content in the network if we do not put copies of contents at every 

node. Single or lesser requests mean content is not popular enough and there is no need to cache content at every 

node. 

 

 
Fig. 1 LeafPop Caching Strategy for Single Interest 

 

Preferable caching strategy should reduce the server or node overhead and next part of our strategy proposes a 

solution for minimizing server or node overhead. Second part of our scheme proposes a strategy for multiple requests 

for content that are getting popular. When multiple interests arrive for a specific content and number of interests’ 

increases from a specific threshold i.e., 10 on a node then node cache copies of this content on all the connected 

nodes and on leaf node. For example, if on node N7 the numbers of requests received for content2 are 12 that are 

greater than the threshold value, in this case N7 will cache content2 on nodes N6, N10 and N1 and N8. In Figure 2, 

node N7 has cached copies of this popular content at nodes N6, N10 and N1, N8. Furthermore, these nodes that have 

received this copy will use same caching strategy for the upcoming interests for contents. In our caching mechanism, 

we use least recently used (LRU) replacement policy for content eviction when cache of nodes get fulfilled. 
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Fig. 2 LeafPop Caching Policy for Multiple Interests 

 

The conceptual model of the proposed scheme is illustrated in Figure 3. Subscriber sends an interest packet for 

content to the publisher. After receiving interest for content, node checks its cache for availability of content. If the 

node contains this content, it checks further the condition that if popularity of this content is greater than threshold 

value then it cache this content on all the connected nodes and on the leaf node; otherwise, cache it on one level down 

node and on leaf node. If a node receiving interest does not contain content, it forwards this interest to next node 

towards publisher. 

 

 
 

Fig. 3 Workflow Diagram of Leaf-Pop Caching Policy 
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ANALYSIS 

 

The proposed scheme minimizes redundancy by not caching contents on every node. Though it seems that 

redundancy get increases with passage of time but we argue here that after some time, copies of contents from caches 

of nodes start evicting on basis of LRU replacement policy. The proposed caching mechanism depends upon 

popularity so; as the content will get popular it will spread in the network. It reduces traffic on the main server. The 

overhead on server or any node will not get increase from a specific limit as node receiving more requests for any 

specific contents cache copies of content on all its connected nodes and this way, distribute its overhead in the 

network. Several advantages we have achieved in proposed policy by caching copies on all connected nodes; One, we 

have decreased load on a server or a node and second, we have distribute the content on different nodes as different 

interests are received for a particular content from different nodes and not from a single node. The scheme serves 

many purposes; single request is served on the leaf node that reduces redundancy and bandwidth consumption. The 

load on a server or any node does not increase from a specific limit as contents spread in network when it gets 

popular and is removed or evicted when it popularity decreases. 

 

CONCLUSION 

 

 From the analysis we can conclude that the proposed caching strategy minimizes redundancy, resource 

consumption and load on a server or nodes. The load does not increase from a specific limit on any node. The 

contents remain in the networks till it is popular and evicted when its popularity decreases. In future, the proposed 

modeled will be mathematically modeled and simulated in a simulation environment. 
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ABSTRACT 

 
The aim of this study was to evaluate the effects of different concentrations of humic acid, zinc, nitrogen, and 
boron on quantitative and qualitative yield of German chamomile (Matricaria recutita L.) on research site of 
Darou Darman Salefchegan Company in Shahriar in Randomized Complete Block Design (RCBD) with four 
replicates in 2011. For this aim, treatments  involved humic acid in tree levels of 3, 5, 10; zinc in tree levels of 2, 
3, 5; nitrogen in tree levels of 2, 5, 10 and boron in 3, 5 10 gr/Lit, zinc in 2,3,5 gr/Lit, nitrogen in 2, 5, 10 gr/Lit, 
boron in 2, 3,5 gr/Lit  as well as  mixture  of humic acid, zinc, nitrogen and boron in two concentrations of 2 and 
5 gr/Lit were applied. some of vegetative, reproductive and functional traits of German chamomile including 
main stem height, number of leaf in plant, number of flower in m2, flower fresh and dry weight in hectare, 
weight of 1000 seeds, diameter of receptacle, essential oils  per kg F.W., weight of flowering stem per hectare, 
and chamazulene in milliliter essential oil were measured. The results indicated that effect of all the treatments 
on the foregoing traits was significant in comparison with the control (in probability level of one percent). Also, 
the highest fresh weight of flower was related to 10 gr/lit humic acid, the highest weight of flowering stem was 
related to 5 gr/lit humic acid and the highest dry weight, flower receptacle diameter, essence, essential oils, 
andchamazulene was related to treatment 5 gr/lit mixture.  
KEYWORDS: Chamazulene, Essential oils, Medicinal plant, plant nutrition, Secondary metabolites 
 

1.INTRODUCTION 

 
Scientific-based cultivation and utilization of standard medicinal plants is of high paramount. This is attributed 
to increasing trend of medicinal plants consumption to treat and cure various diseases thanks to their low side 
effects in rather to chemical drugs, unique climatic, and geographical conditions of Iran for growing different 
species and finally degradation caused by excessive utilization of medicinal plants in rangeland species. German 
chamomile (Matricaria recutita L.) belongs to Asteraceae familythathas a branched, erect and smooth stem. The 
long and narrow leaves are bipinnate or tripinnate. Chamomile is one of the most widely used medicinal plants 
known in the world[9]. It is also one of the few plants that has industrial applications[19]. Chamomile is a plant 
with great medicinal properties. It has long history in traditional medicine and used as an ergogenic substance, 
insecticide, and disinfectant. It has many health benefits such as painkilling and indigestion reliever, pyretic, 
treatment of arthritis and rheumatism, treatment of asthma, anti-spasmodic effects especially blood vessel walls 
in the brain and smooth muscle relaxant effects, preventing the aggregation of platelets in the blood, and 
preventing headaches especially chronic migraine headaches [12]. Chamomile flowers as a raw material 
containing nearly 120 chemical compounds such as terpenoids, flavonoid,s and mucilage [15]. The main 
ingredients of the essential oil of chamomile are Chamazulene, α- bisabolol, Farnesene[15]. Other metabolites in 
flowers of chamomile are Flavonoids belonged to methoxy flavonoids and methoxy flavanols and the most 
important of which are Apigenin and Luteolin. Other substances of chamomile are coumarin derivatives  
(Umbelliferone, Herniarin) and mucilage [6]. medicinal plants are rich in secondary metabolites as the main 
active ingredients of drugs. these metabolites are synthesized primarily by genetic processes, but also they are 
significantly affected by environmental factors, so that such factors lead to some changes in the growth of 
medicinal plants and also in concentration and quality of their ingredients such as alkaloids, glycosides, steroids, 
and essential oils [21]. A medicinal plant product is cost-effective when its secondary metabolites reach an 
optimal level. proper application of fertilizers serves as a major factor in the successful cultivation of medicinal 
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plants[3]. The maximum yield can be reached fromappropriate use of chemical fertilizers and soil fertility. 
Nutrients play a major role in yield, quality and quantity of secondary metabolites in medicinal plants[10, 
15].Today, foliar application of nutrient as supplements of rhizosphere application is an effective method in the 
application of soil trace micronutrients and macronutrients, amino acids, humic acids and fulvic acid, plant 
growth regulators, extracts of seaweed, and carbohydrates. Organic and biological compounds are applied for 
different purposes such as increasing yields, alleviation of effects of harmful chemicals, and act as an hormones 
for plant growth[8]. Nitrogen is the main constituent of plant protein and is essential for aboveground parts of 
growth [11]. Khan, Samiullah [7]pointed out that application of nitrogen fertilizer as a foliar spray on green 
parts of the plant compared to the direct application in the soil, increased essential oil yields in fennel and also 
types of essential oilwas affected by fertilization method. Furthermore, humic substances (humic acid and fulvic 
acid) accounts for 65 to 70 percent of soil organic matter[18].  Therefore, this study aimed to study the effect of 
different fertilizers on growth, vegetative organs yield and essential oil of chamomile. 
 

2.MATERIALS AND METHODS 

 
This experiment was conducted to evaluate effects of nutrients humic acids, zinc, nitrogen, and boron on 
phonological traits, yield, and essential oil of German chamomile. The study area was on the research site from 
of Darou Darman Salefchegan Company in Shahriar in Randomized Complete Block Design (RCBD) with four 
replicates in 2011. After plowing and land preparation, commerciall German chamomile seeds were planted in 
plots in 2*4 m dimension and in 30 cm row spacing and 10 cm seeds in May. The distance between each block 
was 1.5 meters and plots space was 0.5 meters. After planting operations, each plot was fully covered 
approximately by 0.5 cm sand. To stick the seeds into the soil, the roller was used in plots and then plots were 
irrigated. Irrigation was performed once every 5 days until emergency and after plant establishment, the next 
irrigation was performed within once per 10 days. During the planting, no pest and disease were not found on 
the farm. The applied treatments were humic acid in tree levels of 3, 5, 10; zinc in tree levels of 2, 3, 5; nitrogen 
in tree levels of 2, 5, 10 and boron in 3, 5 10 gr/Lit, zinc in 2,3,5 gr/Lit, nitrogen in 2, 5, 10 gr/Lit, boron in 2, 
3,5 gr/Lit  as well as  mixture  of humic acid, zinc, nitrogen and boron in two concentrations of 2 and 5 gr/Lit. 
All fertilizers were applied by foliar spraying method on the branches and leaves of chamomile. Spraying since 
the five-leaf stage to flowering stage was performed twice, at intervals of one month. After the floral stage, 
flowers were harvested. Two side rows and 0.5 m from the beginning and end of each row were considered as 
marginal. Harvesting was done on 6 stages so that 3 harvests was considered a major harvesting. Then harvested 
flowers were placed in a paper packet and were dried for 2 days in the dark and in the open air . After drying 
they were sieved to obtain uniform particle size. To extract German chamomile essence, Clevenger apparatus 
using distillation with steam distillation in laboratory medicine treatment was used so that every 50 grams of 
crushed dried flowers per treatment was poured in flask Distillers Clevenger and 1,000 ml of distilled water was 
added. The flask containing herbal powder and distilled water, and was connected to Clevenger apparatus and 
placed on a heater. Heating operation at a temperature of 70-60 ° C was continued for 3 hours and then the 
essential oil extracted from plant flowers were placed in dark glass containers and were kept in the refrigerator 
andspectrophotometer was usedfor determining chamazulene content [4]. 
Dichloromethane solution was usedto calibrate the device for measuring chamazulene. After calibration, oil was 
moved to a 10 ml volumetric flask and was brought to volume 10 ml by dichloromethane and was transferred to 
the apparatus. Then wavelength was set at 603 nm (chamazulene absorption wavelength) and was measured by a 
1 cm cuvette. Chamazulene molar absorption constant and a molecular weight were considered about 420 and 
184.3, respectively. 
Chamazulene percentage was determined using the following equation: 
 

� =
50 × 10 × � × 184.3

� × 1000
 

C = percentage of chamazulene in essential oil 
50 = flower dry weight in grams of essential oil 
E = number read in spectrophotometer  
184.3 = chamazulene molecular weight  
ε  = molar absorption constant chamazulene which is equal to 420 nm. 
 
Other traits such as plant height and diameter of the main stem were calculated by caliper once the flowers were 
fully open and one thousand seed weight, fresh weight and dry weight (after drying petals at 60 ° C in an oven) 
were measured by the digital scale in precision 0.01 g. The number of leaves and flowers were determined by 
counting. The volume of oil extraction after extraction was determined by measuring cylinder. Data were 
entered in Excel and then were analyzed by SAS program and means were compared using LSD test. 
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3.RESULTS 

 
Results of analysis of variance for experimental data are presented in table 1. Based on this table, the 
consumption of nutrients influenced all traits at a probability significant level of one percent. 
Mean comparison showed that the highest plant height, leaf number, flower number, flowers fresh weight, 
flower dry weight, seed weight, diameter of flower receptacle, essential oils, and chamazulene were found in 
mixture treatment (humic acid, zinc, nitrogen, boron) at the level of 5 grams per liter and the maximum weight 
of the stem was found in the humic acid fertilizer treatment at 5 grams per liter. the lowest number of leaves in 
boron treatment was observed at the level of 2 grams per liter and in other traits the lowest was reached in 
control (without fertilizer) (Table 2). 
 

3.1 PLANT HEIGHT 

 
Our results showed that the mixture fertilizer treatments (humic acid, zinc, nitrogen, boron) at 5 grams per liter 
accounted for the highest increase in height followed by 2 grams per liter of fertilizer treatment. In fertilizer 
treatment, 10 grams per liter of humic acid had an increasing trendin comparison with the other levels. Also, at 
different levels of zinc and boron fertilizer treatments, the lowest level (2 grams per liter) had the highest 
increasing trend compared to other levels which indicated that this concentration is more cost-effective than 
other levels. In nitrogen fertilizer treatment, the concentration of 2 grams per liter was much more cost-effective 
than others andcontrol treatment had the lowest height than other treatments (Table 2). 
 

3.2 LEAF NUMBER PER PLANT 

 
The greatest number of leaves per plant in mixed fertilizers treatments (humic acid, zinc, nitrogen, boron) was 
achieved at 5 grams per liter, followed by 2 grams per liter of mixed fertilizer treatments. In humic acid fertilizer 
treatment, the concentration of 10 grams per liter showed more leaf number per plant than the other two 
concentrations. At the same time in different levels of zinc and boron fertilizer treatment, 5 grams per liter 
showed the largest leaf number per plant than other levels. At 10 and 5 grams per liter of nitrogen fertilizer 
treatment,slight difference in the number of leaves per plants was observed which suggesting that 5 grams per 
liter are cost-effective than other levels (Table 2). 
 

3.3 FLOWERS NUMBER M2 

 
Mixed treatment had a massive impact on the number of flowers per m2 which indicated that the concentration 
of5 grams per liter was the best with 172.5 flowers per m2 and control with about 147.5 m2had the least number 
of flowers. In zinc fertilizer treatment, 5 grams per liter was much better than others. As for nitrogen fertilizer 
treatment, the level of 2 grams per liter nitrogen was better than the other levels. Also, There was no significant 
difference between the different levels of boron in the fertilizer treatment (Table 2). 
 

3.4 FLOWERS FRESH AND DRY WEIGHT Kg/ ha 

 
The statistical analysis showed that humic acidfertilizer treatment at the level of 10 grams per liter with 2163.25 
kg per hectare and  control  treatment with 1985.25 kg fresh weight accounted for the highest and lowest flowers 
fresh weight dry Kg/ ha,  respectively. In zinc fertilizer treatment, 5 grams per liter was better than other levels 
and in nitrogen fertilizer treatment, 10 grams per liter was better than other levels. Among different levels of 
boron in 5 grams per liter accounted for the highest flower fresh weight. As for dry weight,the statistical 
analysis showed that mixed fertilizer treatments at 5 grams per liter with  425.25 kg per hectare and control with 
398.5 kg had the highest and lowest dry weight, respectively (Table 2). 
 

3.5 THOUSAND KERNEL WEIGHT 

 
The effect of the mixed fertilizer treatments on thousand  kernel weight showed that the5 grams per liter of this 
treatment with  0.325 g  and 2 grams per liter with 0.307 were the best and cost effective treatment. Boron 
treatment in 5 gram per liter with 0.282 g was followed by mixed and controltreatment had the lowest 
thousand kernel weight with 0.207 (Table 2). 
 

3.6 FLOWER RECEPTACLE DIAMETER  

 
The effect of mixed treatment on flower receptacle diameter indicates that the level of 5 grams per liter with 
2.535 cm was the best treatment and also2 grams per liter with 2.435 cm and control with 2.090 cm diameter 
receptacle showed the lowest diameter (Table 2). 
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3.7 ESSENTIAL OILS 

 
Our results showed that the mixed treatment at the level of 5 grams per liter with 3.44 ml per kg of essential oil 
accounted for the highest yield followed by 2 grams per liter with 3.73 ml.Also, the control treatment with the 
production of 2.32 ml per kg had the least amount of essential oils (Figure 1), (Table 2). 
 

3.8 ESSENCE CONCENTRATION  

 
Mixed treatment at the level of five grams per liter with 4.187 ml of the extract per kg accounted for the highest 
yield followed by two grams per liter with 10 grams per liter of humic acid fertilizer treatment 3.927 and 3.910 
respectively. Control treatment with 2.930 ml per kg fresh weight control treatment had the least amount of 
extracts (Figure 1), (Table 2). 
 

3.9 CHAMAZULENE PER MILILITER ESSENTIAL OIL  
 

The control and mixed treatment accounted for the lowest and highest Chamazulene per milliliter essential oil, 
respectively followed 10 grams per liter of humic acid levels and mixed treatment at the level of 2 grams per 
liter (Figure 1), (Table 2). 

3.10 FLOWERING STEM WWIGHT (kg/ha) 
 

As for flowering stem weight, mean comparison showed that humic acid treatments at 5 grams per liter with 
622.25 kg per hectare followed by 10 grams per liter and humic acid  and mixed fertilizer treatments at 5 grams 
per liter and  control  with 497.5 kg per hectare accounted for the highest and lowest flowering stem 
weight(kg/ha), respectively among other treatments (Table 2). 
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Table 1. Analysis of variance (MS) on studied traits in Matricaria chamomilla L. 

 
Table 2. the response of  Matricaria chamomilla L. to the different treatment. 

SV df Plant 

height 

(cm) 

Leaf number 

(per plant) 

Flower 

number 

(m2) 

Flower fresh 

weight 

(kg/ha) 

Flower dry 

weight 

(kg/ha) 

Thousand 

Kernel Weight 

(g) 

Flower receptacle 

diameter 

(cm) 

Essential 

oils 

(ml/kg 

F.W.) 

Extract 

(ml/kg 

F.W.) 

Chamazulene 

(per ml essential 

oil) 

% 

Flowering stem 

weight 

(kg/ha) 

replication 3 2/50ns 3/26ns 5/84ns 17/65ns 48/28ns 0/0002ns 0/006ns 0/012ns 0/004ns 0.78ns 145/75ns 
treatment 14 99/28** 38/71** 205/7** 12583/84** 991/42** 0/004** 0/05** 0/47** 0/41** 112.79** 5122/94** 

error 42 3/97 2/19 7/90 81/69 28/04 0/0002 0/004 0/007 0/007 1.07 38/11 

Flowering stem 

weight 

 ( kg/ha) 

Chamazulene 

(per ml essential 

oil%) 

 

extract Essential 

oils 

(ml/kg f.w.) 

Flower receptacle 

diameter 

(cm) 

Thousand 

Kernel Weight 

(g) 

Flower dry 

weight 

( kg/ha) 

Flower fresh 

weight 

( kg/ha) 

Leaf 

number 

( m2) 

Flower 

number 

( per plant) 

Plant height 

 (cm) 

497/50i 22.8h 2/93h 2/35g 2/09f 0/207f 398/5k 1985/25j 147/5i 25ij j51/5 1 
581/75c 26.3g 3/24g 3/11d 2/19de 0/225ef 430/25de 2097/5d 160/25cd 29/5def hij54  2 
622/25a 38.01b 3/42f 3/25c 2/13ef 0/252cd 437cd 2148/75b 162/75c 31/5bcd de59/25 3 
616/5ab 37.8b 3/91b 3/32bc 2/28cd 0/260c 440/5bc 2163/25a 163/25bc 33ab bc62/75 4 

556/75de 29.01ef 3/34fg 2/57f 2/15ef 0/232de 413hi 2043/25f 149/5ghi 26hij cd60 5 
554/75de 29.3e 3/24g 2/55f 2/30c 0/217ef 408/5ij 2040/5fg 153/5efg 26hij 57efg 6 
542/75fg 31.5d 3/56e 2/66f 2/25cd 0/247cd 423ef 2061e 157/5de 29efg 58/5def 7 
531/50h 33.4c 3/63de 3/03d 2/13ef 0/237ed 407/5ij 2019/3hi 152/3fgh 27/75fgh hij53/5 8 
548/00ef 34.2c 3/60e 3/06d 2/24cd 0/247cd 414ghi 2011/5i 150/3ghi 30/75cde 52/75ij 9 
532/50h 34c 3/76c 2/84e 2/28cd 0/222ef 405jk 2030/5fgh 149hi 31bcde 54hij 10 
532/75gh 29.01ef 3/74cd 2/66f 2/2de 0/237de 423/75ef 2028/5gh 155/25ef 24/25j 55/75fgh 11 
542/75fg 27.7fg 3/42f 2/61f 2/2de 0/235de 417/5fgh 2042f 155/25ef 26hij 55ghi 12 
558/5d 29.4e 3/61e 2/79e 2/22de 0/282b 420/75fg 2061/25e 156/5de 27ghi 55/75fgh 13 
588/25c 37.07b 3/93b 3/37ab 2/44b 0/307a 444/75ab 2120c 167b 31/75bc 65/25b 14 
612/75b 43.05a 4/19a 3/44a 2/54a 0/325a 452/25a 2153/75ab 172/5a 34/25a 69/25a 15 

8/81 1.478 0/12 0/11 0/09 0/021 7/6 12/9 2 2/1 2/9 LSD 
5% 
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4.DISCUSSION 

 
As for the traits, control treatment was characterized by low nutrients application and leads to low yield. 
Because of the availability of nutrients for the treatments that received good fertilizer levels, the plant takes up 
more nutrients and spent more energy to increase yield. For this reason, the flowering and vegetative growth per 
plot in mixed fertilizers treatment were increased significantly.Different levels of acid humic on all traits had 
best performance, which is important in economic terms.There is conclusive evidence that small amounts 
of specific organic materials such as humic acid, a definite  positive effect on plant growth and development. 
Research to understand the mechanisms of humic acid still needs to be developed. In the supply of rare and trace 
elements to plants, humic acid plays an important role in combining with these elements and can absorb them 
for plants by chelating these elements. It also increases the permeability of plant membranes, thus increasing the 
uptake of nutrients [16]. Researchers have suggested that the application of humic acid under different levels 
and in application alone or in combination with other fertilisers has increased the yield in some of the measured 
indices in different plants[16]. Atieh et al.,[2]reportedMixing the container media with increasing concentrations 
of vermicompost-derived humic acids increased plant growth.It is clear from the above that humic acids may 
positivelyinfluence higher plant metabolism.This function seems to be carried out more readily by humic acid 
fractions, because they are able to reach the plasma membrane of root cells and then to be translocated[13]. 
According to the results, due to provide necessary food for chamomile tested, the plant is better absorbed and 
appropriate nutrients to intercropped all elements and humic acid alone showed and better growth and increased 
the number of flowering branches and flowers and also had an increasing trend in plant growth. Application of 
humic acids with other elements used to increase the yield and crop qualitybecause it provides nutrients to the 
plant andsimultaneously increase the rate of photosynthesis and other plant physiological activities [5]. Given 
that mix treatment at 5 grams per liter has the highest amount of oil and chamazulene per unit area it can be 
introduced as an cost-effective and applicable treatment among other treatments. Also the mix treatment at 5 
grams per liter can increase the efficiency of photosynthesis and respiration, which is very important for 
producing plant secondary metabolites [14, 20]. Physical and chemical properties of humic acid and nutrient 
holding capacity and increasing growth regulators elevated the concentration of nitrogen in plant and by 
increasing nitrogenو plant growth traits such as height, a number of nodes, internodes length and leaf areawill be 
increased significantly[1, 17]. 
 

5.CONCLUSION 

 
As a whole, the effect of nitrogen fertilizers, humic acid, zinc and boron on studied traits were found to be 
positive and it was observed that mixed treatment is characterized by ahigher yield. Because mixed treatment at 
the level of 5 grams per liter in many traits have had a positive influence, one can recommend this treatment in 
order to increase Essence concentration, Essential oils, and Flower receptacle diameter. 
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ABSTRACT 

 

The aim of this study is to present broad issue of gender phenomena and to provide different definitions. Special 

focus is given to those barriers which are creating hurdles for women advancement and achievement in their career. 

Cross Sectional study was conducted and quantitative approach was used in the study. A sample of 300 respondents 

was taken from 2 districts of Punjab, Rawalpindi and Sargodha. Data was collected from males and females 

employees through multistage sampling techniques. The major objective of the study was to explore the difficulties 

that stunts women’s progression to the hierarchy and to propose feasible suggestions as how human resource 

professionals and organizations can address this issue. The study has found that 62.7% women who are doing jobs in 

public sector of Punjab province were facing Glass ceiling. 70% of the respondents have the view that beyond a 

point woman cannot grow in the organization. 85.7% of the respondents were agreed that gender discrimination and 

stereotypes down grade the abilities of women. Breaking the glass ceiling requires a major commitment on the part 

of organizations to take action in promoting and advancing people regardless of their gender or ethnicity. 

KEYWORDS: Glass Ceiling, Gender discrimination, Gender stereotypes, working women, Women’s progression 

 

INTRODUCTION 

 

A glass ceiling is a term used to describe the hidden, yet unbreakable barrier that keeps women from rising 

to the upper steps of the corporate Ladder, regardless of their education or experience. The word glass ceiling is 

explained as a symbol of unseen obstacles similar to glass from which woman are able to see top positions but they 

are not able to attain them and they are like ceiling to them. The Glass Ceiling Effect refers to obstacles blocking 

progress of any minority group to top level positions. It is a quite new phenomenon to probe the hurdles against 

working women (World Bank, 2001). The glass ceiling effect which refers to the barriers that stop women from 

advancing to the top positions in their organizations is a form of gender discrimination (Al-Manasra, 2013). For the 

purpose of this study, glass ceiling effect will be defined as an unseen but hidden obstacle between women and top 

ranking positions in the public sector in spite of their qualities, qualifications, occupations mainly influencing 

women and members of minorities. These obstacles prevent woman from achieving influential senior places with 

high status and earnings at workplace. The outcome of this occurrence is that women think that they don’t have 

talents and abilities to attain the top level jobs to make development or managers don’t believe them as a probable 

contender for progression (Farhat, 2014). 

The glass ceiling can be defined as a biased obstacle that stops woman from growing to top level jobs of 

authority or accountability in an organization. It is uppermost edge to occupational development which works to 

eliminate depiction of women in the upper level of any sector. At the origin of the glass ceiling recline various 

factors that remain women away from attaining what men are having at workplace. Forces like lawful and financial 

are mainly biased for woman. These obstacles appear from predetermined ideas of screening woman unwell bodily 

and psychologically. It supposed that administration and management approach of women fluctuate from men 

(Wani, 2013). 

In today’s world it is generally manifest the same opportunity employment by every organization. But, it is 

approved that the same rights and positions are not enjoyable by women mainly in underdeveloped countries. At the 

same time, researches light on the facts that people face impediments in their workplace because of the demographic 

discrimination and opinion in their professional life. These impediments and obstacles are known as Glass Ceiling. 

The women face failure to be promoted to top ranking positions due to opinion that they are suited to empathetic 

60 



Naseer et al.,2017 

 

role than decision making role (Jabbar and Imran, 2013). In politics, even Hillary Clinton, who is considered the 

“most powerful woman in American politics” shared her experience of being “kidded, ribbed and chided in 

boardrooms across the country” just because that she defended women’s issues (Tomasky, 2013). 

For female workers in general, it is not easy to be on maternity leave and resume work after several 

months. Laws in many countries allows approximately 12 weeks of parental leave. However, it is even more 

challenging for female executives to go for around three-month’s leave. The case of Yahoo CEO Marissa Mayer 

who took only two weeks for maternity leave has received a lot of criticism from the public. When female workers 

return to work from parental leave, they even might face the risk of losing their jobs or illegal discrimination which 

is referred to as “maternal wall bias” (Akoorie, 2013). 

Related to the glass ceiling, or potentially stemming from the same sources, society is also struggling with a gender 

pay gap problem. “You know, today, women make up about half our workforce, but they still make 77 cents for 

every dollar a man earns,” President Obama stated. “That is wrong, and in 2014, it’s an embarrassment” (Jacobson, 

2014). There is also the confidence problem faced by many women. After fighting this uphill battle for so long, 

there are battle scars. Women tend to self-deprecate, instead of presenting confidence and appearing assertive 

(Jones, 2014). 

People exhibit gender stereotyping when they assign traits, behaviors, and roles to individual men and 

women on the basis of gender. Therefore, because of the prevalence of gender stereotypes, people generally believe 

that women and men are not alike (at least to some extent) in many aspects such as personality characteristics and 

gender features. Some of these negative stereotype assumptions which draw a distinction between men and women 

are the beliefs that women are more willing to give precedence to family duties over business concerns; they are 

required to take care of their children; therefore, they lose the time and enthusiasm for their work; they work to earn 

extra income, thus they do not have enough enthusiasm for success in business; women take negative feedback 

personal instead of taking it professional; and finally, women are not suitable for top management positions because 

they are too sentimental and without aggression (Block and Crawford, 2013). 

 

Females are differentiated in civil services of Pakistan from entrance to senior positions. Traditional aspects 

are the major tentative obstructs for entrance of women in civil services of Pakistan (Habib, 2000). It is one of the 

most convincing metaphors recently used for analyzing discrimination between male and female in the office, in 

order to explain an obstacle to further progression once women have achieved a certain level. Ceiling argument 

suggests that gender and race disparities are largest at senior and top ranking positions. The demonstration of 

woman in a lot of production reduces with raising the superiority of the job. Woman inhabits subordinate and 

sustaining jobs within highly ranking occupations (Konrad, 2009). 

Advancing women’s contribution in decision making positions is part of the effort for improving the human 

civil rights, liberty, and chances of all females worldwide. The progression of woman into the jobs of authority and 

control in is necessary if woman is to attain equal chances globally. A foremost obstacle to women’s advancement in 

administration globally is the gender stereotyping of the administrative jobs (Schein, 2007). 

 

Conceptual Framework: 
Background variables Independent variable Dependent variable 

• Age 

• Gender 

• Qualification 

• Occupation 

• Monthly Income 

• Marital Status 

• Family Type 

• Transport System 

• Residential Area 

 

• Gender discrimination 

• Gender Stereotypes 

• Gender Differences 

• Social roles 

• Male dominance 

 

• Glass Ceiling Effect 

 

Objectives of the Study: 

The proposed study aims to attain following objectives: 

� To explore the socioeconomic and demographic characteristics of the respondents 

� To analyze the perception of Glass Ceiling Effect in the workplace 

� To explore the major individual, family and cultural obstacles that affects woman development 

� To suggest some possible measures to minimize the Glass Ceiling Effect 
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METHODOLOGY OF THE STUDY 

 

The aim of this study is to present broad issue of gender phenomena of glass ceiling effect and to provide different 

definitions. Special focus is given to those barriers which are creating hurdles for women advancement in career. In 

this study certain procedures and steps were designed starting from the selection of population and sample to the 

data analysis. A study of cross sectional survey was conducted to discover the research objectives and reliability of 

the whole dynamics of the research. In order to ensure an effective study researcher used quantitative research 

design. Data was collected from male and female employees working in Public Sector of Punjab Province. 

Multistage sampling technique was used for the selection of the respondents. At 1st stage two districts Rawalpindi 

and Sargodha were selected by using simple random sampling technique. At 2nd stage 150 employees were selected 

in each district by using convenient sampling. The total sample of study was 300 male and female employees of 

Punjab province. The instruments used for data collection was Self-developed questionnaire for survey and this tool 

seemed more appropriate because it was easy to respond. The study employed descriptive statistics to summarize 

and describe the data whereas inferential statistics such as Chi-square and Gamma test were used to test the 

relationship between predictors and response variables. 

 

RESULTS AND DISCUSSION 

 

Table No 1: Percentage distribution of the respondents with regard to the facing Glass Ceiling Effect 
Responses Frequency Percentage 

Yes 188 62.7 

No 112 37.3 

Total 300 100.0 

Mean* = 1.63   S.D. =0.484  

 

Table 1 demonstrates that 62.7% of the respondents had faced the glass ceiling while 37.3% of the 

respondents were not faced Glass Ceiling. Data shows that the majority of the respondents were faced 

Glass Ceiling in their career process. The mean value of data is 1.63 and standard deviation is 0.484. 

Shandana (2010) also confirmed in his study that glass ceiling subsist in our social order in form of gender 

inequity. Organizations favor men at the top administration and the percentage of women at the top 

administration is less than men. 

 

Table No 2: Percentage distribution of the respondents regarding gender stereotypes  

downgrade the abilities of women 
Responses Frequency Percentage 

To some extent 145 48.3 

Greater extent 109 36.3 

Not at all 46 15.3 

Total 300 100.0 

Mean* = 1.67   S.D. =0.728 

 

Table 2 depicts that gender stereotypes downgrade the abilities of women and the data shows that half of the 

respondents 48.3% were mentioned ‘to some extent’ while 36.3% of the respondents were mentioned ‘to greater 

extent’ and only 15.3% were mentioned ‘not at all’. Majority of the respondents were agreed that gender stereotypes 

downgrade the abilities of women. The mean value of data is 1.67 and standard deviation is 0.728. Sczesny and 

Stahlberg (2002) also confirmed that gender stereotypes has constantly depicted that male are usually appear as 

extra mediators and extra capable than females, whereas females are appear as more communicative than males.  

 

Table No 3: Percentage distribution of the respondents regarding, gender stereotypes are considered as one of 

the reasons of discrimination at workplace 
Responses Frequency Percentage 

Yes 136 45.3 

No 58 19.3 

At times 74 24.7 

Quite often 32 10.7 

Total 300 100.0 

Mean* = 2.01   S.D. =1.063  
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Table 3 shows that gender stereotypes are considered as one of the reasons of discrimination at work place and the 

data shows that majority of the respondents 45.3% were agreed and 19.3% were disagreed with this statement. 

24.7% of the respondents were mentioned ‘at times’ and only 10.7% were mentioned ‘quite often’. Majority of the 

respondents were agreed with this statement. The mean value of data is 2.01 and standard deviation is 1.063. Cortis 

and Cassar (2005) also confirmed that gender stereotypes are therefore preventing females from getting top ranking 

jobs. They explained that due to females in administrative jobs are not impartially presented in work place they are 

in a susceptible point because they are marginal.  

 

Testing of Hypothesis 
 

Hypothesis 1: Higher the Gender stereotypes higher will be the Glass Ceiling Effect 

 

Table No 4: Association between gender stereotypes and Glass Ceiling Effect 
Gender stereotypes Glass Ceiling Effect Total 

Low Medium High 

Low 30 8 5 43 

69.8% 18.6% 11.6 100.0% 

Medium 32 52 41 125 

25.6% 41.6% 32.8% 100.0% 

High 51 48 33 132 

38.6% 36.4% 25.0% 100.0% 

Total 113 108 79 300 

37.7% 36.0% 26.3% 100.0% 

Chi-square = 28.42 d.f. = 4  P-value = 0.000**  Gamma = .111 

** = Highly-Significant 

 

Table 4 represents the association between gender stereotypes and glass ceiling effect. Chi-square value (28.42) 

shows a highly-significant (P= .000) association between gender stereotypes and glass ceiling effect. Gamma value 

shows a positive relationship between the variables. So the hypothesis “Higher the Gender stereotypes higher will be 

the Glass Ceiling Effect” is accepted. Schein (2007) also confirmed in his study that probably the single most 

important hurdle for women in all countries is the persistent stereotype that associates management with being male. 
 

Hypothesis 2: Higher the Gender discrimination higher will be the Glass Ceiling Effect 

 

Table No 5: Association between gender discrimination and Glass Ceiling Effect 
Gender 

discrimination 

Glass Ceiling Effect Total 

Low Medium High 

Low 27 24 5 56 

48.2% 42.9% 8.9% 100.0% 

Medium 63 60 47 170 

37.1% 35.3% 27.6% 100.0% 

High 23 24 27 74 

31.1% 32.4% 36.5% 100.0% 

Total 113 108 79 300 

37.7% 36.0% 26.3% 100.0% 

Chi-square = 13.49 d.f. = 4  P-value = 0.009**  Gamma = .298 

** = Highly-Significant 

 

Table 5 represents the association between gender discrimination and glass ceiling effect. Chi-square value (13.49) 

shows a highly-significant (P=.009) association between gender discrimination and glass ceiling effect. Gamma 

value shows a positive relationship between the variables. It means gender discrimination is a cause of glass ceiling 

effect. So the hypothesis “Higher the Gender discrimination higher will be the glass ceiling effect” is accepted. Erik 

(2006) also confirmed in his study that women are discriminated through glass ceiling effect. He has found through 

his research that women suffer more from glass ceiling effect. 

 

DISCUSSIONS 

 

Reflection of the glass ceiling phenomenon indicated that man with the more income capability utilize it more 

efficiently, they have the capacity to do more work with more time and complete it cleverly, the qualification and 

certificates they acquire. As compare to, the qualification and certificates a woman have, the less work she did at 
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extremely challenging and compensable occupation. Female doctors see less patients on regular basis as compare to 

male doctors, female lawyers consult less clients as compare to male lawyers and female authors write less books as 

compare to male authors. It springs from totally admirable aspiration from women to get more time with their 

relations. The outcome is that woman who is ready to break the glass ceiling reluctant from the effort. It is obvious 

that glass ceiling is very complicated matter. It demands various factors which need to be addressed. To comprehend 

all perspectives it is essential to find out the reasons of this issue. Both nationally and worldwide, women present a 

comparatively unused basis of aptitude for top positions in organizations. Although improvement has been made 

throughout the world but obstacles to the development of woman still exists together with family factors, gender 

discrimination, gender stereotypes and cultural factors. As the well-known economist Lester Thurow, Lemelson 

Professor of Management and Economics at the Massachusetts Institute of Technology said, Grand confronts lay in 

front of us and our financial upcoming is at risk. Organizations are not able to fight in an international atmosphere 

by not including woman. In spite of the existing laws and boundaries, gender discrimination continues to appear. It 

is clear that laws cannot resolve everything. Gender practices are deep-rooted in the culture and it takes long time to 

modify the attitude of the people. Causes of glass ceiling are various and their elimination will involve complex 

solution. Certainly, suitable measures cannot be undertaken if we do not know what we are facing. 

 

CONCLUSIONS 

 

There are several causes adding to the glass ceiling in public sector that is really complicated and diverse. Woman’s 

occupational passage leans to be extra twisty and disrupted as compare to man who are naturally elongate and this 

thing hinders woman’s development to upper level jobs. Woman frequently have to deal with the complications of 

the double position as working woman and mother and at times have to do negotiations that downgrade their 

professions. Woman having kids are frequently seemed to be fewer constructive as compare to those with no kids 

and they are observed as less devoted. Woman employees tolerate the main load of household tasks in contrast to 

man and have fewer times for additional official and unofficial communication which is vital for development in 

their profession. Due to these reasons women are mainly positioned in middle areas relatively the situations that 

engage decision making positions. Woman depiction at the upper level is relatively small in contrast to man. There 

is a firm glass ceiling that is presented and that is opposing their progress in their upper hierarchy of their 

occupational path. This recommends that there should be some transforms about encouraging capable woman to 

conquer the obstacles that people spaces in their professions. Breaking the glass ceiling involves a major dedication 

on the part of institutions to take action in promoting and advancing people apart from of their gender or background 

and for men to take a vigorous part as partners in implementing this change. Glass ceiling hampers not only women 

also whole humanity. It cuts our pool of talented people by removing half of our inhabitants. It eventually divests 

our financial system of new professionals, new resources of creativeness. In order to fight effectively in today’s 

world we have to release the complete capacity of our work force. The time has come to break the “Glass Ceiling”. 

 

RECOMMENDATIONS 

 

The present study has discovered some factors which are responsible for prevailing glass ceiling. It also brings out 

some aspects which help women to progress their career development. Hence, following recommendations are 

prepared: 

� Perception of people regarding women employees as emotional or less competent should be changed.  

� Every Government institution should have awareness program to change the opinion of its employees for 

women staff. 

� Government institutions should be obvious about the policies related to recruitment and endorsement. 

� Every institution should conduct gender audit on annual basis. 

� Harassment policy should be implemented by the organizations. Appropriate complaint centers should be 

created for women to report their complaints. 

� Woman should have obvious objectives and goals in life. Aims must be well defined from the starting point 

so that woman does not drop concentration in the middle of her occupation. 
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ABSTRACT 

 

The characteristic of liquid film over the disk surface, with the disc as contact media in Rotating Biological 

Contactor (RBC) would be evaluated on the flat and contoured surface. Measurement of the thickness of liquid 

film is important, because it affect the transfer of oxygen from the air into the water, through the liquid film.  

There was an influence from surface roughness toward liquid film thickness characteristic. The result of the 

study,  it was gained that surface roughness was influence to liquid film thicknes.  That liquid film thickness in 

flat surface was thicker than on the contoured  surface.   

KEYWORDS:  liquid film, rotating biological contactor, flat surface, contoured surface. 

 

INTRODUCTION 

 

In the ideal liquid, the flow through liquid film had good spread velocity distribution. While in the real 

liquid, because of the viscosity influence, the velocity in the area near boundary area had a velocity decrease. 

The liquid layer near boundary area where viscosity influence was dominant was called as liquid film [1]. This 

study was done in order to know the characteristic of liquid film thickness on the flat and contoured surface. The 

benefits in this study in waste water reactor biologically like RBC was using biofilm that was patched to the 

disk surface, to lose the contaminant in waste water. Liquid film that was patched over the disk surface, in the 

application would flow over the biofilm surface. This liquid film had function as the entrance for oxygen from 

the air. Meanwhile oxygen was needed for respiration by biofilm [2,3,4].  

In processing system with using RBC, some disks as contact media were grouped in one horizontal 

shaft. That disk partially immersed in the water, so in the rotation, liquid film () was carried by the disk 

surface upside so there was a contact between the liquid film with gas phase, right after the rotation was moving 

below the liquid film and accepted by the water that passed [5].  Some of the research had studied gas-liquid 

diffusion specifically since 1960, by Hartman [6], who declared that DO in the reactor had influence to 

equipment working efficiency, DO was gained from the disk rotation, so the mixing from the air was diffused in 

the liquid was happened. 

Kubsad et al. [7] were one of several researchers that had focused on the physical mass transfer 

characteristic that went through the boundary layer in RBC. The basic math similarity for oxygen gas transfer 

caused by the diffusion that went to the thin liquid film on the flat-surface shaped disk with the time dependent 

variable and space co-ordinate that finished the theory with the deferential equation to calculate oxygen 

diffusion to liquid film that covered the disk, based on some assumptions. Liquid film rotational speed was 

assumed to be similar with disk rotational speed and there was a perfect liquid film mixing to the liquid in 

reactor in one way rotation. Other assumption that liquid film thickness in the disk was assumed to be similar or 

uniform. That assumption was appropriate for high rotational speed, with the disk depth (immersion) was 

comparable with disk radius, and the media used was flat surface.  

Bintanja et al. [8] found that were the first who studied oxygen transfer with low rotational speed. It 

was assumed that over the disk, the liquid film with uniformed thickness (δ), came from the water mixing that 

went through it. Average contact time (tR) between air and liquid film during one rotation, defined depended on 

angular velocity and disk depth. Liquid film velocity was assumed to be similar with disk velocity. Gained 

experimentally, oxygen transfer value (KL) was 49% - 87% from KL value theoretically. 

Continued by Zeevalkink et al. [9], they explained that the deviation from mathematic model of [8] 

then he assumed reactor was not mixed perfectly with oxygen, based on his research.  To measure liquid film 

thickness  (δ) used Navier-Stokes equation and also verified that formula with a research in laboratory. It was 
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assumed that liquid film thickness δ was uniformed, means that it was same in the entire disc, and could be 

calculated. 

Ritmann et al. [10] analyzed that liquid turbulence increased and rotational velocity declined, assuming 

two phenomena for oxygen transfer. Made a new model, for two oxygen transfer phenomena, it through two 

way that turbulence and liquid film diffusion, which was related to physical parameter. KLat was tested with 

arranging disk rotational velocity that made to be high so it made a turbulence. KLat was gained from full power 

fraction from propeller mixer [11]. And KLad was tested with arranging low velocity. 

  KLa measurement in RBC with three stages and clean flat disc, in 2008 continued by Chavan and 

Mukherji [12], who made three reactors with different reactor’s dimension representing the reactors that were 

used by previous researchers. With the hope of KLa value that gained could be used extensively in any reactor’s 

type. In the measurement of oxygen transfer value, added the liquid film thickness value (δ) in the disk, as the 

influenced variable. (δ) Value that was used, the equation approach [9]. 

  The study was continued by Hendrasarie et al. [13] with using dimensional analysis approach, it was 

gained that liquid film thickness influenced the oxygen transfer. In her research, besides the liquid film 

thickness, rotational velocity, it was also gained the way to optimized oxygen transfer in RBC, and also the 

importance of calculating disk surface roughness factor.  

 

MATERIALS AND METHODS 

 

For the experiment use has been made of a laboratory scale rotating disc apparatus. Type of the disc 

was varied from flat and rough surface  and a water reservoir formed semi-cylinder made of acrylic material.  

The depth of immersion of the discs was varied by varying the water level in the trough.  For practical reasons 

only the outer discs were used for the measurements. The water temperature was kept at 26±0.5oC. And physical 

property of water is used: surface tension=  2.69 .10-3 N/m, density of water = 996,81 kg/m3, absolute viscosity 

of water = 0,8746.10-3 kg/m.s. 

The material for the disc used, consisted of three materials, namely: novotex, acrylic, and novotex 

exfoliated layer.  Contoured surface shape, used radial and modifications, which consists of three types of 

surface contours. 

There were several methods for measuring liquid film thickness patched to the disc surface which 

rounded vertically. But, in this study, the liquid film thickness was below 100 micro meter, because the 

temperature used was 26oC, suitable with temperature condition in Indonesia. In that temperature, the liquid film 

that was patched to the disc when the disc came out of water, the thickness was below 100 micro meter,  so it 

was hard to be detected.  

In this work the amount of water entrained by the discs was measured by holding sponges against one of 

the discs.  After one or two rotations the increase of weight increase M per rotation the mean film thickness was 

calculated assuming that the water was equally spread over the disc and that the film velocity equals the velocity 

of the disc, used formula 1 and the formula of the disc submerged area used the disc total area. 

The application from the formula mentioned above, by Zeevalkink et al. [9,14], that studied about 

liquid film thickness, in his experiment used volume method meanwhile disc material used was made of 

polysterene. The way how it worked, some water that carried by the disc when exposed to the air as a result of 

the rotation, measured with sponge that was pasted on disc (Along the surface that is not submerged with water, 

was called the area of film ultimate thickness), see Figure 1. So the formula was: 

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

Where  M is the difference of sponge weight (gram). He related liquid film to be a function of the rotational 

speed as well as depth of immersion in addition to the forces of gravity and viscosity.  
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Figure 1.  The Rotating Biological Contactor, that uses One Disc 

 

RESULTS AND DISCUSSION 

 

In order to measure liquid film thickness on the flat surfaced disc, tested with using 3 materials to 

disk media that was exist in the market. Those three materials had different surface characteristic. The reason of 

choosing that plastic material, based on disk material analysis that was different from the literature [5,9,11]. 

Because every literature produced liquid film thickness result and different oxygen transfer value, in the 

temperature and same water characteristics. 

 Below, explained the influence of disk velocity component toward liquid film thickness on the flat 

surfaced disk (Figure 2). 
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Figure 2. The relation between liquid film with 0.5 in the flat surface of disk, in (a) H=0.07m;  

(b) H=0.063m; (c) H=0.025 m 

 

Reviewed from the water depth variation from study result it was gained that liquid film thickness 

was in 39% depth in average, compared with other’s depth, dominantly higher. This was also happened for 

material type variety, the experiment result showed that in gaining the result at the H=0.025 m, average liquid 

film thickness was highest. 

After the experimentally research with the flat disc, it was found that the disc rotational speed factor 

and disc depth had took influence. So, the research was continued to evaluate liquid film thickness characteristic 

on contoured surface. 
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Figure 3.  Liquid film thickness on the contoured surfaced of disc (a) type radial patern with the same size 

width, (b) type radial patern with the different size width, (c) type radial patern with modification. 

 

From Figure 3, it gained the liquid film thickness profile on the contoured disc surface towards 

rotational speed 1-20 rpm, from the research result was non linier, polynomial shaped. But for 1-10 rpm 

rotational speed, liquid film thickness phenomena on the contoured disc was linier, happened for all disk 

material. Highest Liquid Film thickness was on the contoured disc type three, with the lowest depth in H =0.07 

m.  

There were several things to compare liquid film thickness film on the flat disc with contoured disc, 

which were: 

a. Liquid film thickness on the flat disc for material novotex I, thicker if compared with contoured 

disc. 

b. But for novotex O material that had hydrophobic surface, at the low rotational speed (1 and 7.5 

rpm) liquid film thickness on the contoured disc was still thicker if it was compared with flat 

surfaced disc. 

c. In every disc depth, liquid film thickness on the contoured disc type radial patern with 

modification was thicker if it was compared with other contoured disc.  

 

CONCLUSIONS 

 

Liquid film thickness profile in single flat and RBC contoured disc from experiment’s result, it was 

gained that in the 39% depth, on the flat surfaced disk, the liquid film thickness value was the highest. 

Meanwhile the contoured disc, liquid film thickness value was lower if it was compared with flat disc, with 

liquid film thickness value was the highest in 19.6% depth, rotational speed in 7.5-10 rpm, contoured disc type 3 

and material type that was using hydrophilic. 

 

ACKNOWLEDGEMENTS 

 

The authors gratefully acknowledge to the financial support for this work by the Ministry of Higher Education 

Indonesia, through a Fundamental Grants Programs for 2016. 

 

REFERENCES 

 

1. Landau,L., Levich, B., 1942, Dragging of a Liquid by Moving  Plate, Acta Physicochimica U.R.S.S, 

Vol.17, No.1-2.  

2. Hendrasarie, N.,  Dewanto, S., Nurtono, T., Hermana, J., 2017, Measurement of Liquid Film Thickness 

on the hydrophobic surfaces at the Rotating Vertically Disc Contactor, ARPN Journal of Engineering and 

Applied Sciences, 12, No. 5, pp 1422-1428.  

3. Prins, J.G., dan Pretorius, W.A. 1987, Rotating Biological Contactor Modelling-A Fundamental 

Approach, WISA 1987 Biennal conference and exhibition, Port Elizabeth. 

70 



Trilita et al., 2017 

 

4. Junaidi and S. Mangkoedihardjo. 2011. Extracellulary Polymeric Substances of Biological Sludge for 

Biosorption of Uranium Ions. International Journal of Academic Research, 3(5): 146-152.  

5. Sanjay, Dutta, 2007, Mathematical Modelling of The Performance of a Rotating Biological Contactors 

For Process Optimisation in Wastewater Treatment, Dissertation, Karlsruhe.  

6. Kim,B.J., Molof, A.H., 1982, The Scale Up and Limitation of Physycal Oxygen Transfer in Rotating 

Biological Contactors, Water Sci. Technol. Vol.98, pp 118-129.  

7. Kubsad,V., Chaudhari,S., Gupta,S.K., 2004, Model for Oxygen Transfer in Rotating Biological 

Contactors, Water Reserch Vol.38, 4297-4304.  

8. Bintanja, H.H.J. Erve, J.J.V.M, Boelhoewer, C. 1975, Oxygen Transfer In A Rotating Disk Treatment 

Plant, Water Research Vol. 9, pp 1147-1153.  

9. Zeevalkink J.A., Kelderman,P., Visser, D.C., Boelhouwer,C., (1978), Liquid Film Thickness In A 

Rotating Disc Gas-Liquid Contactors, Water Research Vol.12, pp.577-581.  

10. Rittmann, B.E., Suozzo, R., Romero, B.R. 1983, Temperature Effects On Oxygen Transfer  To Rotating 

Biological Contactors, J. Water Pollution Control, Fed. 55, 270-277.  

11. Boumansour, B.E. dan Vasel J.L, 1998, A New Tracer Gas Method To Measure Oxygen Transfer and 

Enhancement Factor on RBC, Water Research Vol 32, No. 4, pp 1049.  

12. Chavan, A., Mukherji, Suparna, 2007, Dimensional Analysis for Modelling Oxygen Transfer in Rotating 

Biological Contactors, Bioresource Technology 99, 3721-3728.  

13. Hendrasarie N., Nurtono T., Hermana J., 2017, Experimental Study of the Liquid Film Flow on Rotating 

Disc Contactor of Rough Surface Partially Immersed in Liquid Bath, International Journal of ChemTech 

Research, 10 (07) pp 01-09, ISSN:0974-4290.  

14. Zeevalkink J.A., Kelderman, P., Visser, D.C., Boelhouwer, C.,1979, Physical Mass Transfer In Rotating 

Disk Gas-Liquid Contactors, Water Research Vol.13, pp.913-1919. 

 

71 



 

J. Appl. Environ. Biol. Sci., 7(11)72-78, 2017 

© 2017, TextRoad Publication 

ISSN: 2090-4274 

Journal of Applied Environmental  

and Biological Sciences 

www.textroad.com 

 

Corresponding Author: Muhammad Nasri Abdul Rahman, Faculty of Applied Science, Universiti Teknologi MARA, 

Jengka, Pahang, Malaysia, Email: mnasri@pahang.uitm.edu.my 

Solar Photocatalytic Degradation of Orange G Dye Based on Zinc Oxide 
 

Muhammad Nasri Abdul Rahman1, NurAisyah Hamzah1, Wan Farahiyah Wan Kamarudin2,  

Zildawarni Irwan2, Mohd Rabani Yaafar3, Noor Erni Fazlina Mohd Akhir4 

 
1Faculty of Applied Science, Universiti Teknologi MARA, Jengka, Pahang, Malaysia 

2Faculty of Applied Science, Universiti Teknologi MARA, Dungun, Terengganu, Malaysia 
3Faculty of Applied Science, Universiti Teknologi MARA, Tapah, Perak, Malaysia 

4Faculty of Computer and Mathematical Science, Universiti Teknologi MARA, Dungun, Terengganu, Malaysia 

 
Received: June 11, 2017 

Accepted: August 23, 2017 

ABSTRACT 

 

Under uncontrolled and unsatisfactory conditions, the wastewater released by the commercial enterprise is 

causing critical environmental issues. Wastewater treatment and pollution control are absolute to solve this 

environmental challenged. Photocatalytic has come to be considered one of the most important, clean chemical 

technologies, environmental friendly for green chemistry method. The main objective of this study was to 

evaluate the efficiency of degradation of Orange G (OG) dye by using Zinc Oxide (ZnO) as semiconductor 

illuminated by solar light. The study also comprises the effect of radical scavengers in different concentrations 

towards the solar photocatalytic degradation. It also to evaluate the efficiency of solar photocatalytic 

degradation in the presence of co-catalyst. A laboratory set-up was designed to evaluate the effectiveness of 

photocatalytic degradation process in the presence of radical scavengers, and also was operated in the presence 

of co-catalyst. The effect of different types and concentration of organic salts (NaCl, NaHCO3 and Na2CO3) and 

co-catalyst (Mn2+, Cu2+ and Fe2+) on the degree of degradation efficiency were studied. The results showed that 

OG degrade under solar irradiation, while degradation was almost impossible in the absence of sunlight. The 

results also indicated that one of the effective way to degrade the OG dye is to add metals ions into the sample 

and Fe2+ metal ion was proved as an effective co-catalyst. Additionally, it was found that all salts in the sample 

inhibits the efficiency of OG degradation. The inhibition of OG dye by the salts are best at high pH value.  

KEYWORDS: Solar Photocatalytic, Orange G Dyes, Radical Scavengers, Wastewater Treatment, 

Semiconductor, Co-Catalyst. 

 

INTRODUCTION 

 

The textile industry is very water intensive. Water is used for cleaning the raw material and for many 

flushing steps during the whole production. Produced waste water has to be cleaned from fat, oil, colour and 

other chemicals, which are used during the several production steps [1]. The most detrimental aspects for the 

discharge of textile wastewaters are the strong colour, high and unstable pH and high chemical oxygen demand 

(COD) [2]. Dye is substances that are used to change the colour from leather, paper, textile and other materials. 

Dyes are copious source of coloured organics emanating as a waste from the textile dyeing process [3]. 

Nowadays, the dyes have been used commercially in the industries with the large sum of quantities especially in 

textile industries. The industry is using more than 8000 chemicals in various processes of textile manufacture 

including dyeing and printing [4].  

Azo dyes are the most widely used dyes and represent over 60% of the total dyes [5]. Azo dyes are 

characterized by the presence of one or more azo bonds (−N≡N–) in association with aromatic systems and 

auxochromes (–OH, –SO3, etc.) [6]. Their properties are enhanced to provide a high degree of chemical, 

biological and photocatalytic stability and resist breakdown due to time, exposure to sunlight, microorganisms, 

water and soap. In other words, they are resistant to degradation. Azo dyes are resistant to degradation and 

remains persistent for long time due to its fused aromatic structure [7]. Textile industry wastewater is heavily 

charged with unconsumed dyes, surfactants and sometimes traces of metals. These effluents cause a lot of 

damage to the environment [8]. Dye wastewater pollution had become a severe problem in current times, which 

were contributed from the used of synthetic dye and the increased demand for textile product. These dyes can be 

hazardous when come into contact with human as well as it can be carcinogenic. To avoid this harmful effect, 

newer treatments of the wastewater are still in development. 

To find an economic and proficient approach to treat the textile dyeing wastewater, numerous methods have 

been developed including physicochemical, biochemical, combined treatment processes and other methods in 

the past several decades [9]. The conventional oxidants has been used for years for the standard chemical 

method for the treatment of azo dye wastewaters. It is because the biological treatments methods are not 

efficient for dye degradation as the chemical structures of dyes are rather complicated [2]. The latter 
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improvement of chemical treatment of waste waters brought forth a change of the oxidative degradation of the 

organic compounds. Advanced Oxidation Process (AOPs) is an alternative methods used to disintegrate the dyes 

and other organics in industrial effluents [3]. Among the new oxidation methods, the photocatalysis oxidation 

has been more researched and applied currently. This technology can effectively destroy a lot of organic 

pollutants whose structure is stable and difficult to biologically degrade [9]. 

Heterogeneous photocatalytic degradation is considered as one of the AOPs technique. Photocatalytic 

degradation mechanism occurs on the top layer of catalyst. Photocatalysis is a light induced catalytic process 

that reduces or oxidize organic molecules through redox reactions on the surface of metal oxide semiconductors 

upon beyond band gap light illumination [10]. Photocatalysis has come to be considered one of the most 

important, clean chemical technologies, environmental friendly for green chemistry method [11]. For the 

degradation of resistant pollutant, this process is being developed rapidly. Recently the use of combining 

photocatalysis and solar technologies has attracted increasing attention [12]. This technique has attracted a lot of 

attention as efficient process in the reduction of environmental deterioration.  

Photocatalytic environmental reconciliation, especially wastewater cleansing have been widely used the 

heterogeneous photodegradation mechanism involving metal-oxide semiconductors and light as the irradiation 

sources. Instead of manufactured light sources such as ultraviolet radiation (UV) that is pricey and dangerous, 

solar energy can be used since it is a sufficient natural energy source. Zinc oxide (ZnO) displays high 

photocatalytic efficiencies for the degradation in aqueous systems and has become a favourable catalyst as a 

solar light photocatalytic material. For the past few years, degradation of dye pollutants using ZnO-mediated 

photocatalysis process has been used effectively. Due to their unique electronic band structure, semiconductors 

act as photocatalyst for the light induced photochemical reactions [13]. Zinc oxide (ZnO) is a favourable 

applicant as a solar light photocatalytic material, since it indicates high photocatalytic efficiencies for the 

degradation of pollutants [10]. As one of the proven semiconductors photocatalysts, ZnO has been widely utilize 

as photocatalysts, due to its high activity, low cost and environmentally friendly properties [11]. 

As we know, photocatalytic reaction will occur on the surface of photocatalyst and the presence of co-

catalyst will act as a reduction or oxidation active site in promoting the separation of photogenerated electrons 

and holes. The various types and characteristics of co-catalyst somehow play a big and effective role in 

determining the efficiency of photocatalytic [14]. This is because co-catalyst will speed up the reaction of 

photocatalytic degradation better than the presence of catalyst alone. Some of the transition metal such as Cu2+, 

Fe2+ and Mn2+ which known as metal ion in characteristics also added to ZnO catalyst to show the improvement 

of response in photocatalytic degradation. 

Radical scavengers are antioxidants which have the ability to donate electron, thus inactivates the free 

radical. It is believed that these radical scavenge ●OH radicals, which are supposed to attack the organics. 

However, the anion salts presence in the wastewater may affect the organics degradation. Chloride, carbonate 

and bicarbonate have been the sources of inorganics anions that are very common in textile wastewater. These 

scavenger may be originated from various waste chemical pollutants such as wetting agents, dyes, softening 

agent, oils, wax and others additives which are used throughout the processes.  

This study focused on photocatalytic process by using ZnO as a semiconductor with the presence of 

ultraviolet (UV) irradiation for the treatment. The target pollutant in this study is OG, which is widely used in 

textile dyeing processes. OG dye is a synthetic Azo dye and it is in the form of orange crystalline powder. OG 

dye is a reactive dye that contains two groups SO3Na, which are soluble in water. One of the most important, 

clean chemical technologies, environmental friendly for green chemistry method. The main objective of this 

study was to evaluate the efficiency of degradation of Orange G (OG) dye by using Zinc Oxide (ZnO) as 

semiconductor illuminated by solar light. The influence of different types and concentration of organic salts 

(NaCl, NaHCO3 and Na2CO3) and different experimental conditions for co-catalyst (Mn2+, Cu2+ and Fe2+), 

which affect the efficiency in OG dye degradation were investigated. 

 

MATERIALS AND METHODS 

 

Materials 

All materials in this experiment were prepared in the laboratory and of analytical grade. The model dye, 

Orange G was purchased from manufacturing company and a stock solution of the dye (1 M) was prepared in 

distilled water. The instrument UV-Vis Spectrophometer-UV 1800 Shimadzu was used in this experiment. All 

materials was prepared in the laboratory. 

 

Methods 

The photodegradation of azo dye (Orange G) process was operated in the presence of solar light. The 

experiment was also operated in the presence of radical scavenger and metal ion. The degradation of azo dye 

was analyzed with UV-Vis spectrometer by tabulating the absorbance reading of the dye solution. The rate of 

degradation for the condition was also studied. 
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To Study the Effect of Solar Irradiation in Rate of Degradation 

100 mL of 5 ppm OG solution was poured into a 250mL conical flask and the initial pH for 5 ppm OG 

solution was recorded. Control the pH by dropping H2SO4 solution prepared earlier. Dipped the pH meter into 

the solution to ensure the pH was around 3.5. The acidified solution then was added with 0.1 g of zinc oxide 

(ZnO) and stirred with magnetic stirrer. The solution then was exposed under the sunlight for a period of time. 

Obtain a small amount of sample solution in a time interval of 0 min, 1 min, 5 mins, 10 mins, 15 mins and 20 

mins. Use the UV/Vis spectrophotometer for monitoring the decolourization of the samples. Repeat the steps in 

the absence of sunlight. 

 

To Study Effect of Radical Scavengers in the Rate of Degradation 

100 mL of 5 ppm OG solution was poured into a 250mL conical flask and the initial pH for 5 ppm OG 

solution was recorded. Control the pH by dropping H2SO4 solution prepared earlier. Dipped the pH meter into 

the solution to ensure the pH was around 3.5. The acidified solution then was added with 0.1 g of Zinc Oxide 

(ZnO) and 10 mL of 10-1 M CO3
2- salt solution and stirred with magnetic stirrer. The solution then was exposed 

under the sunlight for a period of time. Obtain a small amount of sample solution in a time interval of 0 min, 1 

min, 5 mins, 10 mins, 15 mins and 20 mins. Use the UV/Vis spectrophotometer for monitoring the 

decolourization of the samples. Repeat the above steps using different concentrations of CO3
2- salt solution 

which were 10-2 M, 10-3 M and 10-4 M respectively, followed by the presence of other types of scavengers which 

were HCO3
- and Cl- salt solution in the concentration of 10-1 M, 10-2 M, 10-3 M and 10-4 M respectively. 

 

To Study Effect of Metal Ions in the Rate of Degradation 

Use 5 ppm of OG in the degradation process. Then transferred 100 mL of OG solution into 250 mL conical 

flask. The initial pH for 5 ppm OG solution was recorded. Control the pH by dropping H2SO4 solution prepared 

earlier. Dipped the pH meter into the solution to ensure the pH was around 3.5. Add 0.1 g of the ZnO into the 

flask that contained OG solution and followed by 10 mL 10-2 M of metal ion. The solution then was exposed 

under the sunlight for a period of time. Obtain a small amount of sample solution in a time interval of 0 min, 1 

min, 5 mins, 10 mins, 15 mins and 20 mins. Use the UV/Vis spectrophotometer for monitoring the 

decolourization of the samples.  

 

RESULTS AND DISCUSSION 

 

Based on the experiment, orange G dye can degrade by using catalyst zinc oxide (ZnO) with solar light, 

oxidizing agent which is metal ion and radical scavenger sodium salts. The radical scavenger that had been used 

is CO3
2-, HCO3

- and Cl- while the metal ion used are Mn2+, Fe2+ and Cu2+. Furthermore, the degradation also 

happened under the solar light. The differentiation of the degradation can be seen after compared the process 

that did not used the metal ion and radical scavenger on the orange G dye. The degradation efficiency was 

calculated by using the following formula: 

 

Degradation efficiency (%) = Co - Ct x 100 

Co 

where Co and Ct are the initial concentration of OG and concentration at time. 

 

The Effect of Solar Irradiation in Rate of Degradation 

Results showed that OG could be degrading under the solar irradiation while degradation was almost 

impossible in the absence of sunlight. The addition of ZnO are only slightly affected the degradation efficiency 

of the OG dye. The percentages of degradation or degradation efficiency became lower when put early in the 

morning because the intensity of the irradiation is small. It concludes that the present of the sunlight can affect 

the degradation efficiency of OG dye compared to the condition were the sunlight was absence. The percentage 

degradation efficiency of OG dye in different condition is shown in Figure 1.  
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Figure 1: The percentage degradation efficiency of OG dye in different condition 

 

The Effect of Radical Scavengers in the Rate of Degradation 

In textile effluents huge amounts of inorganic salts are present with dyes [15]. A variety of reaction 

mechanisms have been proposed to describe the photodegradation of organic molecules on ZnO. Consequently, 

the adsorption is believed to playa prominent role in photocatalytic degradation to explain a photocatalytic 

disappears of organic substrate [16]. In the literature, the inhibition of photocatalytic properties in presence of 

ions is often explained by the scavenging of OH● radicals by ions [17].  

 

 
 

Figure 2: The percentage degradation efficiency of OG dye solution in the presence of different 

concentration of Na2CO3 salt 

 

Figure 2 showed the percentage degradation efficiency of OG dye solution in the presence of different 

concentration of Na2CO3 salt.  From the graph, the rate of degradation were increases over time for all different 

concentration of CO3
2−. The purpose of adding the Na2CO3 is to inhibit the degradation process of the OG dye. 

As clearly from the graph, we can see that the inhibition by the salt are failed. It is because for the inhibition by 

the salt on the OG dye to occur, it requires natural and basic pH environment [15]. However, in this experiment, 

acidic pH environment was applied. The OG dye has its adsorption inhibited by high pH values because of its 

negatively charged sulfonate (–SO3
−) function [15]. 
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Figure 3: The percentage degradation efficiency of OG dye solution in the presence of different 

concentration of NaHCO3 salt 

 

Figure 3 showed the percentage degradation efficiency of OG dye solution in the presence of different 

concentration of NaHCO3 salt.  The effect of hydrogen carbonate in the mixture on the photodegradation of OG 

was measured by using UV-Vis Spectrometer. The degradation efficiency on the OG dye by HCO3
− salt were 

increases over time for all of the concentration applied. The inhibitory effect of hydrogen carbonate on 

photocatalytic degradation can be elucidate by the scavenging character of these anions on the OH● 

photogenerated radicals during the photocatalysis [16]. However, from the data above the efficiency of the OG 

degradation are increases as the inhibitory effect was prevented. It is because the concentration of the HCO3
− 

that had been used are diluted, so the amount of the anions to inhibit the degradation process is less. 

 

 
 

Figure 4: The percentage degradation efficiency of OG dye solution in the presence of different 

concentration of NaCl salt 

 

Figure 4 shows that the degradation efficiency of OG dye by the Cl− salt are increases over time. The role 

of NaCl in this experiment is same with the role of other salts used, which is to inhibit the photodegradation of 

OG dye. However, the inhibitory effect is not successful. The photodegradation efficiency of OG decreases in 

the presence of Cl− and is pH dependent if the inhibition take placed [18]. As stated in the above discussion, the 

inhibition by the salt on the OG dye to occur, it requires natural and basic pH environment [15]. However, in 

this experiment, acidic pH environment was applied. The other reasons is the concentration of the Cl− that had 

been used are diluted, so the amount of the anions to inhibit the degradation process is less. 

 

The Effect of Metal Ions in the Rate of Degradation 

The presence of metal ion in the photodegradation system can cause the rate of OG degradation increases. 

The metal ion can block an exited electron when the positive charges was combined together at the surface of 

the catalyst [19]. An electron will be traped by the metal ion that act as co-catalyst to block the combine process 

between electron and positive charges, resulting the degradation process be retarded. The concentration used in 

this experiment are same for all types of metal ion used, which is 1×10−2M. 
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Figure 5: The percentage degradation efficiency of OG dye solution in the presence of different type of  

co-catalyst (Mn2+, Cu2+ and Fe2+) 

 

According to the Figure 5, the degradation efficiency on the OG dye are increases. As previously stated, the 

role of the metal ions are to speed up the process of photodegradation on the OG dye. However, based on the 

Figure 5, the degradation efficiency of Mn2+ process are still considered as at normal speed. It is because the 

concentration of Mn2+ metal ion used is diluted making the amount of metal ion needed to speed up the 

degradation process is less.  

Figure 5 shows that the degradation efficiency of OG dye by Cu2+ are higher compared to the degradation 

efficiency of OG dye by Mn2+. Even though the efficiency is higher, but it is still degrade at normal speed 

similar with the Mn2+ process. The reasons for this to happened is same with the Mn2+ process, which is the 

concentration of metal ion used is diluted, making the amount of metal ion needed to speed up the process is 

less. 

Figure 5 also shows that the degradation efficiency of OG dye by Fe2+ are higher compared with the other 

metal ions. This reactive reaction can be shown from the colour changing of the OG. The OG colour remain 

when the ZnO was added, but changing when Fe2+ was added. The efficiency of the photodegradation of OG by 

Fe2+ can be even higher, if the concentration of the metal ion used is not diluted. When compared with the other 

metal ions, Fe2+ is more suitable to be co-catalyst in the degradation photocatalytic process. 

 

The Effect of pH to Orange G Dye 

One of the parameter that effect the photodegradation process is pH value. It is difficult for the pH to be 

effective on dye photodegradation process because of the element functions. The ionization state of the surface 

is connected to the reactant dyes and product. It is an important step to encourage the absorption of coloured 

pollutant particles upon the ZnO surfaces in pH changes [20]. Except for OG, other types of dyes favors the 

increase of pH for their degradation [15]. The negatively charged sulfonate (–SO3
−) function in the OG dye, 

become the reasons of its absorption inhibited by high pH values. 

 

CONCLUSION 

 

The photocatalytic degradation of the Orange G dye provedto be effective under the solar irradiation based 

on ZnO. Results showed thatOG degrade under the solar irradiation while degradation was almost impossible in 

the absence of sunlight. The solar energy proven that it canreplace the artificial light sources that is expensive 

and hazardous alsomaintained as a powerful sources supply for the photocatalysis degradationprocess.Trait to a 

photosensitization process that engaging the ZnO catalyst andabsorbed the OG dye itself under the sunlight, 

leading the formation of OH● radical and the degradation efficiency was promoted. Furthermore, oneof the 

effective ways to degrade the organic compound, which in thisexperiment is the OG dye is to add metal ions 

into the sample and Fe2+metal ion was an effective co-catalyst.Opposite to the role of metal ions that speed up 

the degradation process, thepresence of salts in the sample inhibits the degradation, as it act asscavenger in the 

process. Increasing the concentrations of salts in the dye solution reduced the degradation efficiency of the dye, 

to varying degrees depending on the type of salts used and the concentration of the salts. The pH value is one of 

the factors that affectingthe degradation efficiency and the pH depends on the presence of the salts.The 

inhibition of the OG by the salts are best at high pH value. 
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ABSTRACT 

 

Indeed in normal gestation, the hemoglobin concentration becomes diluted corresponding to the growing in the 

quantity of circulating blood. Since iron and folic acid in quantities essential for the fetus are preferentially carried 

away to the embryo, the mother superior is expected to improve anemia and anemia is one of the most numerous 

difficulties associated to pregnancy. Anemia in gestation has deleterious consequences on maternal and child health 

and popularity of anemia during gestation is seriously significant and many changing occurs in the maternal body 

during pregnancy that disturb the hematocrit and certain other parameters, such as hemoglobin, reticulocytes, plasma 

ferritin, and unsaturated iron-binding capacity, identifying true anemia, as well as determining the etiology of 

anemia is challenging. The purpose of this investigation was to estimate the information, perspective and manners of 

pregnant women concerning anemia, Iron rich diet and iron supplements and also to assess the impact of these 

circumstances and extra socio demographic variables on the hemoglobin standards of these susceptible groups of 

mothers. Iron deficiency is the most common true anemia during pregnancy (nearly 75%), which are more regular in 

females who have negatively receiving prenatal iron and folate supplements. An adult female has about 2 g of iron 

in her body. When a woman belongs to pregnant, the requirement for iron increases, necessitating an added 1 g to 

maintain pregnancy properly. 

KEYWORDS: Pregnant, Maternal Hemoglobin, Anemic, Infection, Risking factors. 

 

INTRODUCTION 

 

During pregnancy, women pass through physiological changes.  Ups and downs in the blood which cause 

serious, allowing normal fetal maturity and in hale and hearty pregnant mothers, the hemoglobin concentration 

falloffs with dilution according to the upsurge in the volume of circulating blood. Since iron and folic acid in 

measures necessary to the fetus are preferentially moved to the fetus, the mother is expected to account for iron 

deficiency & folic acid deficiency anemia [1].  

One of the most common maternal difficulties identified during pregnancy is anemia, 55%of pregnancies 

resulting in the United States [2]. Anemia is one of the supreme numerous difficulties associated with pregnancy. 

The term suggests a decline in the oxygen-carrying capacity of the blood as well as, superlative characterized by a 

discount in hemoglobin concentration [3]. 

Mostly Iron-deficiency anemia, folate deficiency megaloblastic anemia are common majorly in females and 

in pregnancy acquired anemia, aplastic anemia and hemolytic anemia are less common, the reason behind Iron-

deficiency anemia, folate deficiency megaloblastic is insufficient intakes who are not receiving prenatal iron and 

folate supplements. In count anemia, for instance thalassemia and sickle cell disease can have a control on the health 

of the mother and fetus. As was detailed overhead, the maximum causes of anemia are nutritional deficiencies. 

Habitually these deficiencies are multiple and the medical presentation may be difficult to associate with infections 

like malaria, Toxoplasma gondi, generally poor diet or heritable disorders such as hemoglobinpathies [4, 5]. 

Anemia may cause due to Pathological which decline in Iron, Folic acid, B12 and Protein. Acute hemorrhagic 

Following bleeding in the beginning stage of pregnancy or APH Chronic hemorrhagic, as by hookworm infestation, GI 

(gastrointestinal) bleeding. Some may heredity, Thalassemia’s– Haemoglobinopathies, Hereditary hemolytic anemia – 

RBCs defects. The Infectious origin of anemia are additional current in developed nations [6]. Anemia can be brought 

by infections such as parvovirus B19, cytomegalovirus (CMV), HIV, hepatitis viruses, Epstein-Barr virus (EBV), 

malaria, babesiosis, bartonellosis, hookworm infection, and Clostridium toxin [7]. 
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It is notable that obstetricians are referred to with Deficiency anemia, Hemorrhagic anemia. It has remained 

observed there is increased prevalence of anemia in pregnancy in tropic states. This is due to Faulty dietary habit, 

Faulty absorption process, more iron loss due to sweating and repeated pregnancy at a little interruption; prolonged 

duration of lactation, Chronic malaria and tuberculosis [8]. A reasonable percentage of maternal deaths owing to 

antepartum and post-partum hemorrhage, pregnancy-induced hypertension and sepsis result in women with 

moderate anemia and last one is severe anemia. Distinct investigates of severe anemia have been reported and that 

linked with circulatory disappointment. Cardiac decomposition habitually happens when Hb falls below 5.0 g/dl [9]. 

A blood destruction of even 200 ml in the third step produces illness and mortality in these women [10]. 

Available statistics from Pakistan indicate that maternal morbidity measures remain more advanced in women [11]. 

When maternal hemoglobin levels were below 8.0 g/dl leads to a fall in birth weight due to increase in prematurity 

rate and intrauterine growth retardation has been described [12]. 

Over 178 million Pakistan’s population currently noted and more than half of its population consist of 

female and among them 40 million stand in their reproductive stage [15 – 49]. Its progress in the direction of 

accomplishing to condense maternal mortality, three-quarters by 2015 is inadequate. 1 in 89 women pass away of 

maternal reasons with a mortality ratio of 320 per 100,000 live births are termed by Pakistan Demographic and 

Health Survey in 2007. Complications of pregnancy and child birth are the leading causes of death, accounting for 

20 percent of all deaths for women of child bearing among the age of 15-49 years [13-14]. 

Particularly in the rural areas of Pakistan maternal mortality is high because of poor access to health 

services. According to one survey, risking factor related with maternal mortality in 16 rural districts of Baluchistan 

and KP of Pakistan [15]. Almost two-thirds of pregnant women are anemia affected in developing states and 

contributes to low birth weight, maternal morbidity and mortality [16]. Anemia is affecting 1.62 billion people 

globally and probable high in females than in men [17, 18]. 

Some investigations make clear that fetal loss or low birth weight, and pathological abnormalities of the 

fetus can additionally be incorporated with anemia [19, 20]. Two-thirds of non-pregnant females of sexual age have 

confirmation of iron deficiency [21] and at least 5% have anemia [22]. P. falciparum malaria during pregnancy is an 

extremely-understood source of maternal and fetal morbidity and destruction. Although P. vivaxinfection has 

experienced less notice than P. falciparum infection, it is precisely a crucial subscriber to both maternal anaemia and 

low birth weights [23, 24]. 

P. falciparum is among malaria-causing parasites is responsible for most morbidity and mortality, primarily 

during infancy and pregnancy in sub-Saharan Africa. Maternal anemia and low birth weight baby is the result of 

Infected erythrocytes accumulating in placental intervillous spaces [25]. Up to 35% of preventable low birth weight 

distributions due to malaria during pregnancy [26]. 

Pregnant females are exceptionally unsafe to malaria; they have an advanced prospect of disease and a 

stronger prospect of severe sickness, contrasted with their non-pregnant counterpart [27, 28]. Toxoplasmosis 

infection during pregnancy can lead to congenital disease and revealed as mental backwardness and visual 

impairment in the infant [29]. 

Rubella is occasionally a moderate inflammation, but infection during thefirst3-4months of pregnancy can 

appear in inevitable miscarriage, stillbirth, and congenital rubella problem [30, 31]. 

In AL-Liqa'a Hospital are determined from October 2010 till September 2011. 18 (7.2%) out of 250 women 

was detected as Trichomoniasis. STIs were estimated in 58 (23.2%) women, and trichomoniasis represented about 

31.0% of them. Trichomonas vaginalis was found at two age intervals [25-34] years old 27.8% which shows the 

uppermost rate of infection [32]. 

METHOD AND MATERIAL

 

Study Design and Inclusion criteria 

Studies of Maternal Hemoglobin and infection during pregnancy, in selected areas (Charsadda, Takh Bhai 

Mardan, Pohan Colony of Mardan, Manga, City of Mardan, Shewa Village (kali), Shahbaz Gahri, and Rustum. 

Descriptive study were started from June of 2016 to May 2017. 

In this study pregnant female’s data were collected from different health centers, which are located in 

selected areas of our study, through a proper protocol and follow ethics of each center. 

We collect the data from nineteen Health Care Centers, Rural Health Center, Urban Health Center, Basic 

Health Unit, Private Clinics, which are approved by the government and Hospitals of District Mardan. All women 

who came to the centers during pregnancy were tested for Hb level and infections and those women who have not 

report or test about pregnancy and infection was carefully investigated by face to face interviews with experienced 

pediatricians using standardized questionnaires. 
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Information collected at interview: 

That Women which have their report or lab test about their pregnancy and other risks were first asked about 

age, edu-cational level, foreign travel, high risk occupations, financial status, nutritional value (iron rich or not), 

previous pregnancy, body mass index (BMI) and rural or urban.  

And those which have not their report about pregnancy and other risking factors were asked; name, rural or 

urban, age, income, Employment, How is your pregnancy and what about medical Provide. 

Medical Concern, Pregnancy in past two year and Number of child. Miscarriages, still birth, Baby health 

problem during birth, baby weight, Born Early, Past gestational Debilities. 

Health problem not related with pregnancy, Surgeries, injuries or burn, Parental Vitamin, Dietary 

Supplement, Iron supplement, Appetites, Raw milk or fresh squeezed juice, soft cheese, undercooked beep, Sea 

food, runny eggs, Slice lunch Meat, Ice, Dirt, Clay, Paint chips, Starch, Smoke, Smoke inside home, Alcohol, Drugs, 

Depressed, Medication, Hurting you or your child, marriage <16 and <17 year at conception. 

Some mother have Limited skill for proper nutritional and also less knowledge about Foster care, in 

addition our group also want to ask about Migrancy, Homeless, Breasting feeding and reason behind the breast 

feeding.

RESULTS 

 

The given result are divided into two sub category, first category on the base of lab report, which are 

collected from each pregnant women which freshly check their health status. 

Second category on the base of questionnaires, which are very accurately fill, asking one by one question 

from each present pregnant female, questionnaires are fill from the outside of the hospitals and other health related 

centers and especially choose those women which haven’t check their Health status during pregnancy.  

Three hundred ninety eight (398) questionnaires are filled from different area and One thousand five 

hundred and ninety six (1596) suspects of pregnant female are enrolled to study the Hemoglobin value and infection 

during pregnancy. Total suspect is 1596 (100%) in which 1271 (79.6%) show anemic, Moderate anemic 27 (1.7%), 

Mild Anemic 80 (5%) while 324 (20.3%) shown non anemic, 234 (14.7%) show infected, 1362 (85.3%) shown non 

infected Table 1.1.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Majorly Nutrition effects mother health during pregnancy and especially Iron play important role, in our 

study 591 (37%) mother shows Fe rich level while 1003 (62.8%) shown Fe less level. 

Previous pregnancy similarly effect the status of mother health and their current pregnancy, to shown the 

ratio of the mother which had 1st time to give birth and also those women who are pregnant for the second or third 

time, in our study near about 561(35.2) females had first time, while 1027 (64.3%) had given birth before. All data 

are tabulated in Table 1.2. 

 

 

 

 

 

Table 1.1 

Prevalence of Anemia and Infection during Pregnancy 

Factors Total Percentage 

Anemic 1271 79.6 

Moderate Anemic 27 1.7 

Mild Anemic 80 5 

Non Anemic 324 20.3 

Infected 234 14.7 

Non Infected 1362 85.3 

Anemic and Infected 195 12.2 

Moderate Anemic and Infected 6 0.4 

Mild Anemic and Infected 49 3.1 

Non Anemic and Infected 39 2.4 

Anemic and Non Infected 1076 67.4 

Moderate Anemic and Non Infected 6 0.4 

Mild Anemic and  Non Infected 355 22.2 

Total 1596 100 
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         (Q: Stand for Quantity in all tables) 

Many women choose to start their family later in life. Most have perfectly healthy pregnancies and babies 

but being an older mum can affect their pregnancy and the birth in our study, we reported 21(77.8%) shown anemic 

whose age is 41 to 50 year old and on second category 257(84.3%) female shown anemic at the age of 31 to 40 and 

the rest of data relation with age are shown in Table 1.3. 

 

Table 1.2 

Nutritional Value Previous Pregnancy 

 Fe Rich Less Fe Rich Yes No or 1st time 

Total Q % Q % Q % Q % 

1596 591 37.0 1003 62.8 1027 64.3 561 35.2 

Total Number of Infection G.I.T 11 0.7 

Total % Ascaris 1 0.1 

234 14.7 Hypertensive 1 0.1 

Factors Q   Giardiasis  1 0.1 

Malaria 31 1.9 Fever 15 0.9 

Typhoid 14 0.9 R.T.I 13 0.8 

Stomach Infection 4 0.3 PVO 17 1.1 

Nephrolithiasis  1 0.1 Rubella 1 0.1 

UTI  52 3.3 Brucella 2 0.1 

Pneumonia 1 0.1 Fever 15 0.9 

Cholethiasis 2 0.1 R.T.I 13 0.8 

G.E 5 0.3 Renal Colic 1 0.1 

Toxoplasma 6 0.4 T/B 1 0.1 

Leishmaniasis 1 0.1 Bleeding p/v 1 0.1 

Kidney Infection 2 0.1 Spolting p/v 1 0.1 

Heart Infection 1 0.1 Scabies  1 0.1 

Chest Infection 5 0.3 BUI 1 0.1 

Tape worm 23 1.4 Vaginitis 1 0.1 

Table 1.3 

Relation with Maternal age 
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Relation with Urban and Rural are display in Table 1.4. In this study urban mothers shown 235 (14.7%) 

anemic and approximately rural mothers 1035 (64.8%) shown anemic. While 27 (1.7) urban shown infected and 

rural females 207 (13%) shown infected and the ratio of rural mother also high in case of non-anemic and infected. 
 

 

Present studies have shown that being overweight is correspondingly effects the status of mother during 

pregnancy, 61 to 70 kg mother, highly showed anemic and infected ratio. Relation with Body Mass Index (BMI) are 

shown in Table 1.5. 
 

 

The status of Pregnancy relation with financial status are presented in Table 1.6, in this case we collected 

more data, whose financial range from 11- 20 thousand in total of 270 (16.9%) shown anemic and 61 (3.8%) shown 

infected ratio.  

Table 1.4 

Relation with Rural and Urban 

Factors 
Urban Rural 

Q % Q % 

Anemic 235 14.7 1035 64.8 

Moderate Anemic 15 0.9 52 3.3 

Mild Anemic 75 4.7 328 20.6 

Non Anemic 45 2.8 278 17.4 

Infected 27 1.7 207 13 

Non Infected 253 15.9 1107 69.4 

Anemic & Infected 24 1.5 171 10.7 

Moderate Anemic & Infected 1 0.1 5 0.3 

Mild Anemic & Infected 1 0.1 41 2.6 

Non Anemic & Infected 211 13.2 864 54.1 

Anemic & Non Infected 3 0.2 36 2.3 

Moderate Anemic &Non Infected 14 0.9 47 2.9 

Mild Anemic & Non Infected 67 4.2 287 18 

Total 280 17.5 1314 82.3 

Table 1.5 

Body Mass Index (BMI) 

Factors 
40 to 50 51 to 55 56 to 60 61 to 70 Unknown 

Q % Q % Q % Q % Q % 

Anemic 94 5.9 155 9.7 275 17.2 557 34.9 121 7.6 

Moderate Anemic 4 0.3 8 0.5 13 0.8 29 1.8 5 0.3 

Mild Anemic 30 1.9 54 3.4 90 5.6 165 10.3 36 2.3 

Non Anemic 30 1.9 32 2.0 52 3.3 168 10.5 38 2.4 

Infected 24 1.5 26 1.6 35 2.2 124 7.8 24 1.5 

Non Infected 100 6.3 161 10.1 292 18.3 601 37.7 135 8.5 

Anemic & Infected 17 1.1 19 1.2 31 1.9 109 6.8 18 1.1 

Moderate Anemic & Infected 1 0.1 0 0.0 2 0.1 2 0.1 1 0.1 

Mild Anemic & Infected 7 0.4 5 0.3 7 0.4 27 1.7 2 0.1 

Non Anemic & Infected 23 1.4 25 1.6 48 3.0 153 7.6 32 2.0 

Anemic & Non Infected 23 1.4 25 1.6 244 15.3 448 28.1 103 6.5 

Moderate Anemic &Non Infected 3 0.2 8 0.5 11 0.7 27 1.7 4 0.3 

Mild Anemic & Non Infected 7 0.4 5 0.3 7 0.4 27 1.7 2 0.1 

Total 124 7.8 187 11.7 327 20.5 725 45.4 159 10.0 

Table 1.6 

Financial Status 

Factors 
>10 Thousand 11-20 Thousand 21-30 Thousand 

31-40 

Thousand 
41-50 Thousand 51-60> Thousand 

Q % Q % Q % Q % Q % Q % 

Anemic 120 7.5 270 16.9 253 15.9 200 12.5 165 10.3 73 4.6 

Moderate Anemic 9 0.6 13 0.8 21 1.3 5 0.3 3 0.2 1 0.1 

Mild Anemic 41 2.6 83 5.2 84 5.3 71 4.4 53 3.3 13 0.8 

Non Anemic 34 2.1 62 3.9 48 3.0 68 4.3 39 2.42 32 2.0 

Infected 17 1.1 61 3.8 46 2.9 31 1.9 27 1.7 14 0.9 

Non Infected 137 8.6 271 17.0 255 16.0 237 14.8 177 11.1 91 5.7 

Anemic & Infected 15 0.9 53 3.3 37 2.3 23 1.4 23 1.4 14 0.9 

Moderate Anemic & Infected 3 0.2 1 0.1 2 0.1 0 0.0 0 0.0 0 0.0 

Mild Anemic & Infected 3 0.2 1 0.1 8 0.5 6 0.4 7 0.4 0 0.0 

Non Anemic & Infected 2 0.1 8 0.5 9 0.6 8 0.5 4 0.3 0 0.0 

Anemic & Non Infected 15 0.9 53 3.3 37 2.3 23 1.4 23 1.4 14 0.9 

Moderate Anemic &Non Infected 6 0.4 12 0.8 19 1.2 5 0.3 3 0.2 1 0.1 

Mild Anemic & Non Infected 38 2.4 63 3.9 76 4.8 65 4.1 46 2.9 13 0.8 

Total 184 11.5 332 20.8 301 18.9 268 16.8 204 12.8 209 13.1 
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Educational background, which show how and many female know about nutrition, health and baby care 

during pregnancy, because the ratio of anemic and infected female are majorly high in illiterate women and on other 

side the anemic and infected ratio in educated female are nearly negligible. All data are categorized Table 1.7. 

 

 

Only 398 pregnant females fill the questionnaire. The questionnaire had details of socio demographic data 

and questions to assess knowledge about how your pregnancy going and baby health problem, all data is are shown 

in Table 1.8and in Table 1.9, showing food which are taking during pregnancy and drug taking during pregnancy 

and information about Maternal and child care. 

 

 

 

 

Table 1.7 

Educational Back ground 

Factors 
Illiterate Matric 

Inter -

mediate 
Bachelor Graduated Post Graduated 

Q % Q % Q % Q % Q % Q % 

Anemic 52 3.3 347 21.7 199 12.5 94 5.9 162 10.2 0 0.0 

Moderate Anemic 6 0.4 17 1.1 11 0.7 4 0.3 3 0.2 0 0.0 

Mild Anemic 25 1.6 97 6.1 68 4.3 34 2.1 50 3.1 0 0.0 

Non Anemic 4 0.3 91 5.7 62 3.9 27 1.7 41 2.6 1 0.1 

Infected 8 0.5 61 3.82 60 3.76 8 0.5 18 1.1 0 0.0 

Non Infected 48 3.0 377 23.6 201 12.6 113 7.1 185 11.6 1 0.1 

Anemic & Infected 7 0.4 56 3.5 45 2.8 5 0.3 17 1.1 0 0.0 

Moderate Anemic & Infected 1 0.1 3 0.2 0 0.0 0 0.0 1 0.1 0 0.0 

Mild Anemic & Infected 4 0.3 12 0.8 9 0.6 1 0.1 3 0.2 0 0.0 

Non Anemic & Infected 1 0.1 5 0.3 15 0.9 3 0.2 1 0.1 0 0.0 

Anemic & Non Infected 45 2.8 291 18.2 154 9.6 89 5.6 145 9.1 0 0.0 

Moderate Anemic &Non Infected 5 0.3 14 0.9 11 0.7 4 0.3 2 0.1 0 0.0 

Mild Anemic & Non Infected 21 1.3 85 5.3 59 3.7 33 2.1 47 2.9 0 0.0 

Table 1.8 

Socio demographic data of 

participants 
Knowledge of the participants regarding anemia, foods and related with pregnancy. 

Total Q % 
How is Your Pregnancy 

going 
Response (%) No of Child  Q (%) Dietary Supplement 

 398 100 
Vomiting and 

Constipation 
2(0.5) Zero 97 (24.4) Yes (%) No (%) 

Age Nausea and Vomiting 177 (44.5) 1-3 100 (25.1) 154 (38.7) 68 (17.1) 

16 to 17 7 1.8 
Vomiting and Heart 

burn 
8 (2.0) 4-5 24 (6.0) 

Iron Supplement 

Y (%) – N (%) 

18 to 20 28 7.0 Constipation 24 (6.0) 5-6 16 (4.0) 339 (85.2) 59 (14.8) 

21 to 30 317 79.6 Vomiting 16 (4.0) Medical Concern 

31 to 40 43 10.8 Heart Burn 23 (5.8) Response Yes (%) 

Education No Response 70 (17.6) Gestational Diabetes  

Illiterate 90 22.6 Medical Provider 

B
a

b
y

 H
e
a
lth

 

P
r
o

b
lem

 

High B.P 32 (8.0) 

Matric 165 41.5 Yes (%) No (%) Anemia 189 (47.5) 

Intermediate 62 15.6 
376 

(94.5) 
19 (4.8) High B.P & Anemia 3 (0.8) 

Bachelor 23 5.8 
Pregnancy in Past two 

year 
No response 72 (18.1)  

Graduation 41 10.3 Yes (%) No (%) 
Health Problem not 

related with Pregnancy 

Problem with Teeth or 

Gums 

Post Graduated 0 0.0 
212 

(53.3) 
184 (46.2) 

Y 

(%) 

71 

(17.8) 
Y (%)  N (%) Yes (%) No (%) 

Financial Status 

(Thousand) 
Miscarriage 

N 

(%) 

324 

(81.4) 
53 (13.3) 341 (85.7) 117 (29.4) 281 (70.6) 

< 5-10  96 (24.1) Yes (%) No (%) 
Born Early 

Employment Status Other Infection (%) 

11-20  76 (19.1) 71 (17.8) 327 (82.2) Yes (%) No (%) Yes (%) No (%) 

21-30  92 (23.1) Still Birth Yes (%) 49 (12.3) 346 (86.9) 0 (0.0) 100 (%) 

31-50  111 (46.3) Yes (%) No (%) 19 (4.8) 

51 > 23 (14.7) 27 (6.8) 371 (93.2) No (%) 

 375 (94.2) 
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DISCUSSION 

 

This research considered that, the anemic female during gestation is 79.6% and 20.3% shown 

non anemic result, while 14.7% are infected and 85.3% are non-infected. A pregnancy is looked upon to be at 

chance when a difficulty is more reasonable than normal to appear as different risk agents.  Proper screening 

methods should be put to work for all pregnant women attending clinics to take up the causes that enable the 

pregnant mothers for a sensitive pregnancy [33]. 

Pregnancy is similarly an essential contingency point for malaria epidemic, due to decreased immune 

condition, and negative pregnancy outcomes include maternal anemia, stillbirth, preterm delivery and low birth 

weight. Each year, almost 125 million women living in malaria-endemic nations throughout the world become 

pregnant [34]. 

In Asia, P. falciparum and P. vivax infections are frequently equally frequent, even though P. 

vivax infection is generally believed to be harmless, and its related morbidity is often ignored [35] [36]. 

While in our field of knowledge, 31 (1.9%) pregnant female shown malaria which acknowledges the 

infection of malaria in pregnant women is less. The age show important character in this research and may indicate 

to risk factor, the highest age group of pregnant mothers were normal reproductive age (from 21-30 years old) which 

was performing (64.8%) of cases that means majority of the individuals became pregnant during sustained and 

normal age for conceiving. 

In Erbil City/Iraq and in USA the related study carried that reveled most of pregnant wives were from age 

group (17-34) years old in a rate (77.15%) (79%) appropriately [37, 38]. Another support of the result was study 

presented in Philippines (39) which brought out that age has appreciable influence on the frequency of urinary tract 

infection low space birth while study in Sulaimaniya [40]. 

According to study showed in Melbourne /Australia determined that there is relationship between 

socioeconomic status, health and existence of uncertainty circumstances. Many studies demonstrated that agents like 

education, age at marriage, socioeconomic status, poor knowledge, loss of births spacing and history 

of anemia before pregnancy were significant influences of anemia [41, 42, 43]. 

The ongoing study acknowledged that there was significant association between level of socioeconomic 

status and presence of numerous risk factors during pregnancy and most of them 79 women in a rate 75% of low 

SES class had more than one risk factors and 63 women with medium SES in a rate 60 % from medium SES had 

more than risk factors, this result attributed to with decrease SES associated with decline level of education , 

economic level and awareness of pregnant women to their health during pregnancy so more liability to having 

multiple risk factors and increase risk of maternal mortality and morbidity [44]. 

Table 1.9 

Knowledge regarding food  

Food Allergies Raw milk or Fresh Squeezed Juice Dirt 

Yes % No % Yes % No % Yes % No % 

30 7.5 316 79.4 236 59.3 162 40.7 32 8.0 366 92.0 

Soft food Under cooked beefs Sea food Clay 

Yes % No % Yes % No % Yes % No % Yes % No % 

22 5.5 376 94.5 39 9.8 359 90.2 36 9.0 362 91.0 11 2.8 387 97.2 

Runny eggs Sliced Lunch Meat Ice Paint Chips 

Yes % No % Yes % No % Yes % No % Yes % No % 

130 32.7 268 67.3 25 6.3 373 93.7 51 12.8 347 87.2 20 5.0 378 95.0 

Starch Knowledge about drugs and other addiction 

Yes % No % Smoke Smoke inside Home Alcohol 

13 3.3 385 96.7 Yes % No % Yes % No % Yes % No % 

Limited skill of Nutrition 14 3.5 384 96.5 81 20.4 317 79.6 0 0.0 398 100.0 

Yes % No % Medication Drugs 

218 54.8 180 45.2 Yes % No % Yes % No % 

Depressed 38 9.5 360 90.5 6 1.5 392 98.5 

Yes % No %  

Knowledge about child care and Maternal 165 41.5 233 58.5 

Marriage at 16 Year Hurting your Child Foster Care Migrancy 

Yes % No % Yes % No % Yes % No % Yes % No % 

16 4.0 382 96.0 22 5.5 376 94.5 25 6.3 373 93.7 27 6.8 371 93.2 

Marriage at 17 Year Homeless Breast Feeding 

Yes % No % Yes % No % Yes % No % 

19 4.8 379 95.2 4 1.0 394 99.0 372 93.5 26 6.5 
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Conclusion 

 The current study showed the lack of knowledge regarding anemia, iron rich foods and the importance of 

iron supplementation during pregnancy. As awareness motivates behavioral changes, consciousness should be 

created through suitable nutritional counselling during antenatal visits and through media. Effective measures to 

provide medical facilities to all rural mothers by the government to be considered. De-worming should be 

intensively practiced in all pregnant women. Targeted estimation of hemoglobin levels in adolescent girls and 

women in reproductive age group, intensive counselling and motivation of pregnant women to consume Iron and 

folic acid and ensuring adequate supply to them would help in reducing the incidence of anemia in pregnant women. 
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ABSTRACT 

 

In universities, students and lecturers are interacting through short messaging system or the student will call the 

lecturer to ask for a meet up or either through an email. This is basically the only way for a student can interact 

with lecturer to book an appointment with the certain lecturer. This type of method used to make an appointment 

is informal and problem can occur, such as the information about the lecturer they received is wrong or the 

student might disturb the lecturer either they are in class or having any other matter. In order to solve this type of 

problem from occurring again in future, an Appointment System with Email Alert Notification (ASEAN) are 

proposed and developed. This system is hoped to solve the problem occurred between student and lecturer. An 

adapted Waterfall Model are used as a methodology in developing ASEAN system. The adapted waterfall model 

has five phases that consist of analysis requirement, designing, implementation, testing and evaluation and lastly 

is documentation. 

KEYWORDS: Appointment System, Email Alert, Waterfall Model. 

 

INTRODUCTION 

 

Appointment system is an alternative support system designed and developed for handling and managing a 

process of appointing consultant. This system will anticipate an efficiency and accuracy of selecting qualified 

consultants for the projects, which will be performed. The main function of the system is about appointing the right 

consultants for the right project [1]. Lecturers are not only function as a lecturer, they are also student’s advisor. By 

always need to seek for their lecturer, this student need to always text or call the lecturer to notify the lecturer that 

they want to meet and have an appointment with the lecturer. Because of unaware of the lecturer’s schedule, the 

student might interrupt the lecturer. Furthermore, because of not knowing the lecturer’s schedule, by calling and 

texting the lecturer at an inappropriate time will cause disturbance to the lecturer. Sometimes, the student will call 

the lecturer just to ask either the lecturer is in their room or not. This is because of the student did not know of the 

lecturer’s schedule or free time and they need to discuss it using instant messaging [2]. The time taken for each 

appointment to be made is long since a lot of time is used to satisfy both needs. This is why it is important to have 

an appointment system not only to ease the parties to make an appointment, but it is also to overcome the way of 

communication and time management of students and lecturers. 

The objectives are to identify the way to overcome the problem of communication between lecturer and 

student and to design and develop an appointment system with email alert notification. The users of the system 

is for academic affair’s staff, administrator, lecturer and student. The significance of this system is to manage 

the way of communication between a lecturer and the student. The system is hoped to give benefits to the 

lecturer as the lecturer’s schedule will be more practical and systematic. The lecturers are given a choice either 

to accept the appointment or to reject it for personal or urgent matter. Hence, this process get to reduce the 

disturbance occur and the time taken for an appointment to be made will be shortened for both parties that is the 

student and the lecturer. Besides, the way of communication between lecturer and student will be improved. 

Planning, organizing, allocating, applying and controlling time effectively so that all identified activities, 

projects and procedures are executed at the right time as refer to time management [3]. It is also mentioned in 

the best apply of time as to increase effectiveness, efficiency or productiveness. Humans assign specific time 

slots to activities based on their importance. This is what we called an appointment. Diaries and appointments 

are traditional methods that being used by all humans. However, in this new era, people are recessive to use the 

appointment system using a web whereby they can easily arrange their appointment [6]. An appointment system 

is important because it can help people who hardly have time to go and make an appointment themselves at the 

office. Besides, by using the appointment system, it will make it easier for the booking process appointment. It 

is also known as reserved time for some activities for example an appointment regarding a business, reservation 

or appointment with doctor [4]. 
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METHODOLOGY 

 

The waterfall model is a sequential design process that is being used in a software development process. 

This waterfall model’s progress is seen as a flowing downwards exactly like a waterfall. In a waterfall model 

have phases that includes of requirement analysis, system design, implementation, testing, deployment, testing 

and maintenance. An adapted version are used in order to make the development process work. An adapted 

version is shown as Figure 1. 

 

 
Figure 1: Adapted Waterfall Model 

 

Requirement Analysis Phase 

The first phase involved in this methodology is planning phase. In this phase, the collection of data and 

information are being collected and all tasks required are done in this planning phase. The reason why 

researchers need to do this phase is because researchers need to know the problem occurred in the previous 

system in order to come out with an effective solution for the new system. Table 1 and 2show the hardware and 

software requirement for this project. 

 

Table 1: Software requirement 
Software Tools Description 

PHP My Admin To develop system using appropriate programming language 

XAMPP Server Act as Web Server and Development Server 

Microsoft Project To develop Gantt Chart 

Microsoft Visio To develop ERD, DFD and Context Diagram 

MySQL Database Tools 

Dreamweaver CS Coding purpose 

Microsoft Windows 8 Operating System 

Microsoft Word Documentation purpose 

 

Table 2: Hardware requirement 
Hardware Tools Description 

Input Device Keyboard and mouse 

Output Devices Monitor, laptop and printer 

Storage Hard disk drive and external hard disk 

 

RESULTS AND DISCUSSION 

 

Design Phase 

In this phase, all information and requirements that have the researcher obtained were examined thoroughly 

and convert into design and software representation [5]. All design that involves are site map, work flow of the 

system for each of the users of the system, Entity Relationship Diagram (ERD), Data Flow Diagram (DFD) and 

Context Diagram of the system. The objectives of these diagramsare to make usersclearly understand about the 

overview and the flow of the system. 

 

Workflow of the System 

Figure 2 shows the workflow of the appointment system with email alert notification. 

 

Context Diagram 

Figure 3 shows the context diagram of ASEAN that consists of student, lecturer and administrators the 

entity of the system. 
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Figure 2: Workflow of the system 

 

 
Figure 3: Context diagram 
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Entity Relationship Diagram  

Figure 4 shows the ERD of the system. There will be six entity that will be concluded in this system. There 

are student, appointment, alert, admin, blockAppointment and lecturer.  

 

 
 

Figure 4: Entity Relationship Diagram (ERD) 

 

Implementation Phase 

This is coding phase where it tookthe longesttime from others. This phase also is the point where theory is 

turned into practice. The researcher needs to implement the project based on the design that has been decided in 

the previous phase. The developer starts to build the application based on the project’s goals in order to make 

their project work smoothly. The implementation phase also involves the procedure of producing and creating 

applications using user interface elements such as navigation bars, shapes, buttons and many more. The 

developer also needs to review the codes and the system once again in order to make sure there is no error 

occurs. The application then will be moved over to targeted user to judge its strength. 

 

Testing and Evaluation Phase 

Here in testing phase, improvement can be performed before the genuine application is delivered or 

issued.When faults happen, the developer needs to determine the mistakes that have been distinguished in the 

testing stage.Deficiency of knowledge on application development can cause various failures of an 

application.Feedback from target users in the testing phase is also extremely beneficial for application 

maintenance.In the testing stage, it can be separated into a several unit such as unit testing, system testing and 

user testing.In parliamentary law to develop a full functioning system, a trial should be directed to these units of 

testing then that developer can repair if errors happen. 

 

Documentation  

Documentation is one of the most important stage because this is where all the evidence and feedback 

obtained from users and the system [4, 7-8] developer themselves.The record purpose is to alleviate the 

operation of project report.All information derived from all phases are met and documented in a report. 
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CONCLUSION 

 

In conclusion, this paper highlights the user requirement and methodology that has been developed by the 

researcher and focusing on the activities planned for each phase. Here also discusses the research model that 

represents the overall appointment system with alert email notification.  
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ABSTRACT 

 

Currently Type 1 diabetes is worldwide issue and challenges for diabetes community for healthy life. Fully 

automatic artificial pancreas is better solution for diabetic patients to avoid the hyperglycemia/hypoglycemia as it 

provided the insulin/glucose when needed. For a controllable system a closed loop feedback control may be 

designed to normalize the blood glucose level. We convert the Sorenson model for Type 1 diabetes because this is 

the most comprehensive model in the Glucose Insulin Glucagon dynamics for human but the result show that this 

model has some deficiency in it since the equilibrium point is not in feasible region. We come up with the two cases, 

for case I: Insulin as the input only and glucose as an output and in case II: insulin and glucagon as an input and 

glucose as output only. A control system can only be used in the form of closed-loop control to stabilize the system. 

Controllability and observability of Glucose Insulin system is treated of the Sorensen’s Model for type 1 diabetic 

patients. This may be play an important role in the development of fully automatic artificial pancreas and stabilize 

the control loop system for the Glucose Insulin Glucagon pump. It would be important for type 1 diabetic patients to 

control their diseases. We treated Sorensen’s Model for type 1 diabetic’s patient to check the linear controllability 

and observability. 

KEYWORDS: Sorenson’s model; Controllability; Observability; Artificial pancreas; Stability analysis 

 

1. INTRODUCTION 

 

Mathematics is a beneficial branch of science because of its role in developing other branches of science. Its 

involvement enriches the field. Biomedical Science is one of its major example which is a pioneer branch of Biology 

that is growing day by day. It is obvious that it cannot be developed without the help of a mathematician. Hence the 

involvement of mathematics in Biosciences is mandatory for its progress and development. New discoveries and 

developments are achievable only with the prime contribution of Mathematics [1, 2]. 

Diabetes is the one of the biggest diseases in the world nowadays. Many millions suffer from the disease 

and the number is growing. The grow is mostly due to extra use of unhealthy food and the lifestyle of the people in 

the world. Many researchers try to find methods for diagnosing and treating the disease to overcome such problems. 

A mathematical model is design to describe the glucose-insulin system. Diabetes is a malfunction in exactly this 

system.  

These mathematical models can be used to diagnose, but also to create simulators to test different treatment 

types [7]. It is a group of diseases enclosed in a single term diabetes mellitus. It is caused by disorder of the 

pancreatic endocrine hormonal secretions in the human body. When blood glucose level is too much increased in the 

body then a chronic condition known as diabetes mellitus is diagnosed in the body. Pancreas and its secretions 

insulin and glucagon are responsible to regulate the sugar level in our body. Normally when blood glucose 

concentration is too high in the body then insulin is secreted which stimulates the cells to absorb the extra glucose 

for the energy or fuel, that they need. Similarly, on the other hand when blood glucose level is getting very low then 

stimulation will occur in pancreas to secrete glucagon to increase the blood glucose level up to normal level to 

regulate the system in the body. On the basis of deficiency and insufficiency diabetes is of two types called type 1 

and type 2 [5]. 

Close loop insulin delivery in type1 diabetes has been evaluated for treatment of adults and children [12]. Since 

diabetic patients depending on insulin require insulin administration to maintain blood glucose levels within the 

normal range, to reduce the burden of such open-loop insulin therapy have been studied by using automatic blood 

glucose control methods [11]. The compartmental models of glucose metabolism have had many scientific and 

clinical uses [7]. But in the case of technological application, in the last decades the development of the closed-loop 

therapy for type 1 diabetes mellitus, called artificial pancreas, has highlighted the need for a mathematical model 
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which together with a control algorithm could reach a suitable automatic insulin delivery [8]. Even though the 

compartmental models are validated with a set of nominal parameters, one of the challenges of artificial pancreas is 

to deal with the high variability of glucose levels of a single patient [8]. One of the recent outpatient studies about 

artificial pancreas proposed a data-based mathematical model to synthetize a control algorithm for the full 

automation of insulin and glucagon administration [9, 10]. 

In 1970’s, first experiment with an AP was made with large device with beneficial limitations. Over the last decade, 

several clinical studies were made. Insulin pumps used to administrate subcutaneous (SC) insulin and subcutaneous 

continuous glucose monitoring (CGM) with enzymatic technology. The AP in glucose measurement and insulin 

infusion occur in peritoneal cavity for example, through a port similar to that used is a promising [13]. The artificial 

pancreas [AP] or automated control system has been developed by researchers at last decades [14]. Continuous 

insulin dosing is allowed by continuous subcutaneous insulin infusion systems (CSII).  Missing feedback of glucose 

sensing has fundamental drawback by closed loop control. The idea of closed loop control practically achieve by 

development of CGMs. Many plans made with the available feedback. Among others PID control [15], adaptive 

control, and fuzzy logic control. The model predictive control (MPC) is the most widely control approach because of 

its ability to classily handle a broad range of scheme constraints. It is still challenging to overcome the problems of 

insulin regulation in AP research. The main goal of AP system is safe and prevented recovery from hypoglycemia 

episodes. The incorporation of insulin antagonist pancreatic hormone and glucagon into the control system is a best 

way to increase safety of these systems. The major problem is the absence of a stable glucagon formulation [15, 16]. 

An augmented minimal model was proposed that incorporate the glucagon effect [18]. 

The diabetes Mellitus is a metabolic disorder caused by either production or action of insulin. In type 1 diabetes 

mellitus there is no production of insulin by pancreas and its direct effect is hyperglycemias that increase a risk to 

life in the model purposed by Sorenson [3]. It is the modified to type 1 Diabetes Mellitus making assumption that 

there is no production insulin release [4].  

Stability analysis of a model of glucose insulin glucagon system in humans is made which is one of the important 

factors for study of model for healthy life. If glucose, insulin or glucagon is negative then it will not be stable and 

cannot be treated for controllability or observability. Model is used for this purpose and consists of glucose, insulin 

and glucagon function in human body. Equilibrium points for different case of concentration of glucose are 

calculated by using Mathematica software for stability of the system. Results are refined by using Jacobean 

linearized method to check the stability of the model to design feedback control for artificial pancreas. 

 

2. MATERIAL AND METHOD 

 

2.1 Mathematical Model: 

The physiological compartments of the human body are classified in six category: brain, heart, periphery, gut, liver 

and kidney. Arrows joining the physiological compartments represent the direction of blood flow. The heart and 

lungs compartment serves to close the circulatory loop, representing simply the blood volume of the 

cardiopulmonary system and the major arteries. Figure 1, which represents the mass balance of 8 ODE's in each 

compartment results with linear and nonlinear terms that are related to each specific metabolic rate. In Insulin 

model, the mass balance in each compartment results in 7 ODE's with linear and nonlinear terms represents in figure 

2, which are related to each specific metabolic rate and glucagon mode is 1 ODE with linear and nonlinear terms, 

which are related to each specific metabolic rate represents in figure 3. 
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Fig. 1 Schematic representation of the Glucose Model 

 

 
 

Fig. 2 Schematic representation of the Insulin Model 
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Fig. 3 Schematic representation of the Glucagon Model 

 

Followings are the equations of the model 

���� ���� = ���	�
 − ���� − ��
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  ������ = ��� 	�
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������� = ���
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2.1.1 Description of Variables 

G = Glucose Concentration (mg/dl),  

T = Diffusion rate (min),  

Q = Vascular Plasma flow rate (dl/min),  

V = Volume (dl),  

r = Metabolic source and sink rate (mg/min),  

M = Multiplier of basal MR (dimensionless) and 

τ = Time constant (min) 

I = Insulin Concentration (mg/dl),  

F = Fractional clearance (dimensionless) and  

t = Time constant (min) 

� = Glucagon Concentration (pg/ml),  

 

2.1.2 First Subscript: Physiological Compartment 

B = Brain,  

G = Gut,  

H = Heart and Lung,  
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L = Liver,  

K = Kidney,  

P = Periphery and  

A = Hepatic artery  

G = Glucose,  

I = Insulin, 

Γ = Glucagon,  

B = Basal value and  

N = Normalized value 

I = Interstitial fluid space,  

V = Vascular plasma space  

 

2.1.3 Metabolic Rate Subscript 

BGU = Brain glucose uptake,  

GGU = Gut glucose utilization,  

HGP = Hepatic glucose production,  

HGU= Hepatic glucose uptake,  

KGE = Kidney glucose excretion,  

PGU = Peripheral glucose uptake and  

RBCU = Red blood cell glucose uptake  

KIC = Kidney Insulin clearance,  

LIC = Liver insulin clearance,  

PIR = Peripheral insulin release   

PIC= Peripheral insulin clearance 

PΓC = Plasma glucagon clearance,  

MΓC = Metabolic glucagon clearance,  

PΓR = Pancreatic glucagon release 

Followings is the table of parameters and constant values given in [3,6] used in model 

 

Table 1: Table of parameters and constant value of the model 
Parameter Value Parameter Value 

 !"  5.9 dl min-1  #"  43.7 dl min-1  [3,6] 

 $" 2.5 dl min-1  %" 12.6 dl min-1  [3,6] 

 "" 10.1 dl min-1  &"  10.1 dl min-1  [3, 6] 

 '" 15.1 dl min-1 (!("  3.5 dl  [3,6] 

(#"  13.8 dl (%" 25.1 dl  [3,6] 

("" 11.2 dl (&"  6.6 dl  [3, 6] 

('("  10.4 dl (') 67.7 dl  [3,6] 

(!) 4.5 dl *'" 5.0 min  [3, 6] 

*! 2.1 min (+ 11310	01 [3, 6] 

(!)  0.261  $)  0.181/078 [3, 6] 

*')  20078 (#)  0.991 [3, 6] 

 !)  0.451/078 (")  0.941 [3, 6] 

 #)  3.121/078 (%)  1.141 [3, 6] 

 %)  0.901/078 (&)  0.511 [3, 6] 

 &)  0.721/078 ('()  0.741 [3, 6] 

('))  6.741  ")  0.721/078 [3, 6] 

 ')  1.051/078 = 0.0482	078>?[3, 6] 

@ 0.931078>? & 0.00794078>?[3, 6] 

AB 0.00747078>? AC 0.0958078>?[3, 6] 

D 0.575	E/078  F 6.33E [3, 6] 

    

Metabolic source and sink 

���� = 70	0G/078 (Constant), ����� = 10	0G/078 (Constant),  

���� = 20	0G/078 (Constant), ���� = H���� H���� I����   

I����  = 35 mg / min, I
���  = 155 mg/min,  I� = 65	078 , J��� = 0.40, J��� = 0.30, J��� = 0.15, ����� = 4	0E/
078, �K�� = 9.10, H���� = ���L    

H���� = 7.03 + 6.52MN8O	P0.338	���L − 5.82�Q  
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H
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���T = 2.7 MN8OP0.39�LQ 
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��� H
��� I
���  

I
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H�
��� = 	 ?R� 	H
��
�S −H
��� �       (19) 

H
���S = 2.0MN8O	P0.55��LQ 
H
��� = 5.66 + 5.66MN8O	P2.44	��L − 1.48�Q 

���� = [71 + 71 MN8OP0.11	�� − 460�Q ,					0 ] �� ] 460	0G/078−330 + 0.83�� ,																																									�� ^ 4600G/078		  ���� = J���P��� �
 + ��� �� + ����Q ���� = J���P��� ��Q 
���� = ���

P	?>_��`_��` �	
?
a��
− ���
����Q

 

���� = b	�
�b	�
�� ����
�  

c� = dPce − cQ     (20) 

�� = fPg − �]      (21) 

�� = hP� − �iQ + jc − b]   (22) 

b = PH?k + HV	g − ��ilQ� 

b = 	�
�m.Vn
	132�m.Vn + 5.93	�
�m.iV 

ce = k = 	g�?.?? 

���� = �K��� 

���� = H���� H���� I����  

I���� = �K���! 

H���� = 2.93 − 2.10MN8O	P4.18	�
L − 0.61�Q H���� = 1.31 − 0.61MN8O	P1.06	�
L − 0.47�Q	[6] 

 

3. Modified Form of Model in Type 1 Diabetes Mellitus  

In this section model (1) – (22), convert into Type 1 Diabetes Mellitus and the details are given in [23]. The 

nomenclature, basal values, parameters values and metabolic rates are same like non diabetic model. After 

eliminating pancreatic insulin released model and ���� due to type 1 diabetes mellitus and substitution of parameters 

and basal values given in table 1, the model ends up 19 ordinary differential equations and takes the form  

���� = 1.685�
 − 2.297��� + 0.612���              (23) 

���� 	= 0.476��� − 0.476��� − 15.555        (24) 

��
 		= 0.427��� + 0.913�� + 0.731�� + 1.094��� − 3.166�
 − 0.724    (25) 

��� 		= 0.901	�
 − ��� − 1.785         (26) 

��� 		= 0.099�
 + 0.402�� − 0.501�� + 6.175H
��� 	2.7 tanh	0.389�� − UV�  
    	1.42 − 141MN8O		0.006�� − 0.31�� − 4.5H
��� 	1 + tanh	0.024�� − 3.61��  (27) 

��� 		= 1.53�
 − 1.53�� − 10.721 − 10.721	0.11�� − 50.6�      (28) 

���� = 1.451�
 − 2.748��� + 1.296���       (29) 

���� 	= 0.2��� − 0.2��� − 0.005���	7.03 + 6.52 tanh	0.015��� − 1.967��   (30) 

H�
��� = −0.04H
��� + 0.048 − 0.045MN8O		0.077�� − 1.477�     (31) 

H�
��� = −0.04H
��� + 0.08MN8O		0.025���             (32) 
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U�V = −0.015UV − 0.007 + 0.02MN8O		0.389��         (33) 

��� = 1.73�
 − 1.73��           (34)   

��
 = 0.454�� + 0.909�� + 0.727�� + 1.06��� − 3.151�
                    (35) 

��� = 0.765�
 − 0.765��           (36) 

��� = 0.094 + 0.378�� − 0.789��          (37) 

��� = 1.411�
 − 1.835��            (38) 

���� = 1.418�
 − 1.874��� + 0.455���         (39) 

���� = 0.05��� − 0.111���            (40) 

�� = −0.08� + 0.08	2.93 − 2.10 tanh	0.041�
 − 2.55��	1.31 −	 0.61tanh	0.049�
 − 0.492�   (41) 

 

For equilibrium the left hand side of the equations (23) - (41) are substituted zero. By algebraic manipulations we 

can represent all the equations as a function of either �� or �� separately. The model represent a type 1 diabetes 

mellitus subject so it is not surprising to take insulin concentration in all compartments zero. The equation for 

kidney compartment provides	�� = 197.10G/s1. The uniqueness of values provide in [4]. Hence we get a unique 

point of equilibrium for the Sorenson Model in type 1 diabetes mellitus.  

(185.2, 152.5, 197.1, 195.1, 207.7, 197.1, 193.6, 189.9, 2.33, 0, 0.1, 0, 0, 0, 0, 0, 0, 0, 1.3).  

 

3.1 Linearised Model  

The linearised model about the equilibrium point is  

���� = 1.685�
 − 2.297��� + 0.612���               

���� 	= 0.476��� − 0.476���         

��
 		= 0.427��� + 0.913�� + 0.731�� + 1.094��� − 3.166�
  

��� 		= 0.901	�
 − ���         

��� 		= 0.099�
 + 0.402�� − 0.563�� + 2.755H
��� − 8.467H
��� − 5.299UV + 4.354�  

��� 		= 1.53�
 − 1.53��     

���� = 1.451�
 − 2.748��� + 1.296���       

���� 	= 0.2��� − 0.204��� − 0.007���  

H�
��� = −0.04H
��� +	0.007��      

H�
��� = −0.04H
��� +	0.002��       

U�V = −0.015UV − 0.006�       

��� = 1.73�
 − 1.73��             

��
 = 0.454�� + 0.909�� + 0.727�� + 1.06��� − 3.151�
     

��� = 0.765�
 − 0.765��          

��� = 0.094�
 + 0.378�� − 0.789��         

��� = 1.411�
 − 1.835��          

���� = 1.418�
 − 1.874��� + 0.455���       

���� = 0.05��� − 0.111���          

�� = −0.08� + 0.0016�
 − 0.00000069�
    

 

3.2 Stability Analysis: 

Theorem 3.1: The linear x� 	t� = 	A	t�x	t�, where A	t� continuous and bounded for M ^ Mi, is uniformly 

asymptotically stable if and only if given a positive definite real matrix A	t�, there exists a symmetric positive 

definite real matrix P	t�, which satisfies  

P� 	t� + 	A�	t�P	t� + c	M�w	M� = −�	M�, M ^ Mi 
The linear time invariant system x�	t� = 	A	t�x	t� the corresponding equation to be used as A�c + cw + � = 0. This 

is called Lyapunov equation [21], [22]. 

Proof: 

Here w is matrix of coefficients of above linearized model and � = �, where � is an identity matrix with the same 

order of A. By using the equation A�c + cw + � = 0 on Matlab. We find matrix P and its det	c� = 4.8878z?? 

which shows that c is symmetric positive definite real matrix c. The eigen values of  w are  

 	−4.6799, −2.5946,−2.0129, −1.0195	 + 	0.3193i, −1.0195	 − 	0.3193i, −0.3518, −0.1949, 
	−0.0118, −0.0152, −0.0800, −0.0400, −4.4302, −1.7618, −1.8580, −0.9559	 + 	0.3134, − 
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0.9559	 − 	0.3134i, −0.2154, −0.0779, −0.0400� negative real roots. Hence prove that the system is uniformly 

asymptotically stable.    

                                  

4. RESULTS AND DISCUSSIONS 

 

Achieving and maintaining normal blood glucose concentrations are critical issues for successful long term care of 

patients with diabetes mellitus. Serious attention is needed to maintain blood glucose level as close to the non-

diabetic range as possible in individuals with T1DM to reduce the development and progression of micro-vascular 

and cardiovascular complications. Till now we don't have a fully automated artificial pancreas. An effort is made to 

answer the hurdles of having a fully automated artificial pancreas, since we need to have a feedback control for the 

system. First step in this direction is to check if we can stabilize the system by choosing an appropriate feedback 

control. 

A mathematically linear control system is given by the following two equations  

x� = 	Ax + Bu,																 
y = 	Cx,												 

Here � = P��� 		��� 		�
 		�� 		��		��		���		���		H
��� 	H
��� 	UV		�� 		�
 		�� 		�� 		��� 		��� 		�Q� and 

 � = P0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0		1	0	0Q and	� = P0	0	0	0	0	0	1	0	0	0	0	0	0	0	0	0		0	0	0Q 
The 8 � 8�    controllability matrix is given by � = P�, w�, wV�, wm�,… , w�>?�Q. The rank (i.e. �N8�	�� = 8), so 

the system is said to be controllable. The 8� � 8	the observability matrix is given by  

 � = P�, w�w; 	�w^2; 	�w^8 − 1Q�. The rank (i.e. �N8�	�� = 8), so the system is said to be observable [2, 6, 19, 

20]. 

 

For Case I 

If we consider the insulin concentration in periphery vascular blood space as inputs and glucose concentration in 

extracellular fluid as the only output than 

� = P0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0		1	0	0Q and	� = P0	0	0	0	0	0	1	0	0	0	0	0	0	0	0	0		0	0	0Q 
R is the controllability matrix, where R = [B, AB, A2B, A3B, A4B,…, A18B] and its rank is 12. The observability 

matrix is O = [C; CA; CA2, CA3, CA4;…, CA18] and its rank is 11. Hence the linear system is neither controllable 

nor observable.  

 

For Case II 

If we consider the insulin concentration in periphery vascular blood space and glucagon concentration as inputs and 

glucagon concentration in extracellular fluid as the only output than 

� = P0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0		1	0	1Q and 	� = P0	0	0	0	0	0	1	0	0	0	0	0	0	0	0	0		0	0	0Q. In this case rank of 

controllability and observability matrix is 13 and 11 respectively.  

Stability analysis of A is checked by using Lyapunov equation and found that the system is stable because P is 

definite positive matrix and eigen values of A are negative real roots. So the system is uniformly asymptotically 

stable. Two cases are discussed according to input value, for case 1, insulin is an input only and glucose is output. 

For case 2, insulin and glucagon are input and glucose as an output only 

 

5. CONCLUSION 

 

The results obtained in this paper will have some impact on attempts to construct the artificial pancreas. Until now 

primarily one tries to implement a feedback control by taking glucose as the only input providing information on the 

system state and by using administration of insulin as the only control input. The use of insulin as the only control 

input may be insufficient in case of hypoglycemia, because a low glucose level cannot be raised by insulin action. It 

seems to be that in order to restore the desired glucose level that one has to include administration of glucagon as 

another control input. For instance, in case of Sorensen's model for T1DM we can see that the system improves its 

controllability when we consider glucagon as second input along with insulin. In our opinion one has to develop 

models for the glucose-insulin-glucagon system which pay special attention to the control mechanisms of the 

systems first for the healthy system in order to understand the working of the control loops in the healthy system 

which should be restored by the artificial pancreas. Our results indicate that such a feedback control will have to use 

administration of insulin and glucagon by a combined insulin-glucagon pump. 

The system is uniformly asymptotically stable by using the Lyapunov equation because eigen values of A are all 

negative real roots. We treat the linear system because if a linear system is controllable and observable, then a 

nonlinear system may or may not be controllable and observable. If a nonlinear system is neither controllable nor 
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observable then linear may or may not be. This is the most comprehensive model in the history of Glucose Insulin 

Glucagon systems. Results show that the deficiency of the model can be improved if glucagon is used as input along 

with insulin. For this purpose, we check the controllability and observability of the system which further can be 

treated to design the feedback control for fully automatic artificial pancreas. In [2] it was concluded that the model 

was missing the glucagon and is verified as controllability and observability is improved by considering glucagon as 

another input since glucagon plays an important role in glucose regulatory systems. The system is neither 

controllable nor observable in both cases. The situation is improved when we consider insulin and glucagon as 

inputs than only insulin but still system is not controllable and observable thus we cannot design the feedback 

control for fully automatic artificial pancreas. 

The discussion in the conclusion show that the following tasks should be considered for future research. 

Development and validation of a comprehensive model for the system including the important control mechanisms 

involving insulin and glucagon for the healthy system. 
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ABSTRACT 

 

Family with low socioeconomic raises nutritional problems in their children. The purpose of this research 

identified self-efficacy, collective efficacy and the role of society towards the pattern of mother's nurture 

and the impact on the nutritional status of children. Qualitative and quantitative research methods. The 

qualitative research population is 6 people. Quantitative research population of two groups, namely the 

case of poor mothers who have toddlers of nutritional problems amounted to 40 people, poor mother healthy 

toddlers 80 people. The design of this research was cross sectional. The research was conducted in three 

areas of Public Health Center located in Mojokerto regency of East Java. Sampling is done by multi stage 

random sampling method. Instrument data using questionnaires that have been tested the validity and 

reliability. The Analysis used descriptive analysis then using inferential analysis is Partial Least Square 

(PLS) with the help of Smart PLS software version 2 for window.The results showed that the collective 

efficacy relationship to t-statistic parenting pattern showed the result of 7.66, collective efficacy on t-

statistic nutrition status showed result 6.648, Pattern of care to nutritional status showed result 2.746 and 

self-efficacy to t-statistic parenting 1.257 .This means that self-efficacy does not affect mother's upbringing 

pattern, nutritional status is influenced by collective efficacy and mother care pattern. The involvement of 

fathers and family members and the role of the community more dominate the occurrence of good 

nutritional status because the concern for toddlers is very high so that the status of good nutrition. 

KEYWORDS: self-efficacy, collective efficacy, role society, positive deviance. 

 

INTRODUCTION 

 

Nutritional problems are influenced by several factors and these factors are related to each other 

[1,2]. TheFactor related to nutritional status namely; first, the direct cause of nutritional status is the intake 

of nutrients and infectious diseases, digestive problems both structure and function. Secondly, indirect 

causes are family level food availability, mother and child behavior / care, and health and environmental 

services. Third is the problem of poverty, low education, food availability and employment opportunities 

[3,4]. Fourth is the problem of political and economic crisis.According to the Department of nutrition and 

public health. FKM UI, 2011 community groups that are at risk of malnutrition are poor, elderly, Drinking 

alcohol and homeless, according to Gibney, Margetts, Kearney, Arab, less nutrition is caused by low 

income by family. In general, low-socioeconomic families have nutritional problems in their children, but 

in some areas there are also families with lower middle-income socio-economics who have healthy children 

without any nutritional problems [3,4]. Toddlers who are free from malnutrition problem is what eventually 

called positive deviance, deviant actors have other behavior from the surrounding environment that makes 

them free from Malnutrition problems. There have not been many theories that reveal why positive 

deviations can occur, despite several studies [4]. 

The result of Lisbet Rimelfhi Sebataraja research, Fadil Oenzil, Asterina., obtained the nutritional 

status of elementary school students in the center of the city with good socio-economic level of 84.2% 

good nutritional status and 6% less nutritional status, while families with low socio-economic level it was 

found that 15,7% good nutritional status and 0% nutrient status was less. In suburban area with good 

economic status was found 15,8% good nutritional status and 64,7% less nutritional status, whereas in 

family with low economic status was 84,3% good nutritional status and 100% less nutritional status. From 

Chi-Square test the value of pearson Chi-Square (x2) = 71.004 is greater than the value of x2 table = 7,815 

and the probability value (p) = 0,000 smaller than the meaningful probability value that is <0.05 means 

that there is a significant with the socio-economic status of the national healthcare in the city and the 

suburbs of Padang. The status of children nutrition also relates to the family's economic growth, the level 

of education of the father and the number of children in the family. However, in Sternin's research based 

on his work as Marian Zeitlin at Tufts University in the late 1980s did research in several hospitals in 
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developing communities to find out why a small percentage of children suffering from malnutrition 

overcome the condition is better than most children with malnutrition [5]. 

Providing nutritious and appropriate food for toddlers by poor familiesis not an easy 

jobconsidering the income they get every day or month cannot be interpreted adequately,given to get foods 

that have high nutritional value requires a lot of funds. But sometimes it does not make the problem by 

parents, as long as their child does not experience pain, it can grow and develop optimally. Mother as the 

closest to the toddler will really feel if the toddler is in need of everything related to nutrition and health, 

Mother is convinced that by giving the best food the child will grow optimally, even with the deprived 

economic condition, the mother will be willing and try to make the toddler not sick and have nutritional 

problem.This mother's belief is called self efficacy [6]. Bandura expressed confidence or self-expectations 

as its self efficacy, andhoping the result is called the result expectation. The efficacy here is self-assessment, 

whether able to perform good or bad action, right or wrong, can or cannot do according to the 

provisions.People whose expectations are of high efficacy (believe that he can work according to the 

demands of the situation) and expectations of realistic outcomes (estimate results according to self-

efficacy), the person will work hard and endure to do the job until finished. Self-efficacy is very influential 

in one's behavior.Any behavior can be behavioral in work, academic, recreational, or social influenced by 

self-efficacy.Belief in self-efficacy affects the chosen action, effort given for a particular activity, 

persistence over obstacles and failures, and adaptability after failure [6,7].  

Bandura argues that individual tries to control their lives dose not only through individual self-

efficacy, but also collective efficacy. Collective efficacy That is the belief of society that their efforts 

together can produce certain social changes. Bandura argues, people try to control their lives not only 

through individual self-efficacy, but also through collective efficacy. For example, in the health field, 

people have high self-efficacy to quit smoking, but may have low collective efficacy in terms of reducing 

environmental pollution, workplace hazards, and infectious diseases. Both of these collective efficacies 

together complement each other to change the human lifestyle. Researchers categorize that called collective 

efficacy is the involvement of fathers in the provision of nutritional intake in toddlers [7]. 

As like research conducted in Mojokerto regency of east java about father involvement in giving 

nutritious food in toddler got result of its population is all father who have toddler counted 38 people, 

which taken entirely as sample by using total sampling. The research variables are father's involvement in 

giving nutritious food to children. Data analysis using percentage. The results showed most of the father's 

involvement in giving nutritious food to under-five children is not good as much as 23 people (60.5%). 

This is motivated by the status of a father who works as an entrepreneur or unemployed, elementary 

educated, 36-60 month old toddler and male sex, and working mother.Time-consuming employment as an 

entrepreneur with a basic education leads to toddlers may be financially fulfilled but emotional involvement 

and unfavorable behavior. Moreover, the status of unemployment and basic education leads to poor 

financial and emotional support and behavior. Toddlers 36-60 months old and male sex is an active toddler 

and tends to be closer to the mother so the father is less involved. Similarly the status of working mothers 

does not make the father more involved, because the father tends to require him to work that sacrifice 

togetherness with children [8]. 

The prevalence of malnutrition and lack of nutrition indicates that the increasing age of toddlers 

the higher the prevalence of nutritional problems. On the issue of obesity and obesity indicates that 

increasingly age decreases its prevalence. Very short and short prevalence is found in infants aged 24-35 

months (43.9%). According to gender, it was found that the prevalence of severe malnutrition, malnutrition 

and stunting in under fives was higher than that of female under-fives of 19.7% and 36.8%, respectively. 

Meanwhile, according to place of residence, the prevalence of less weight and shortness in urban area is 

lower than that of children in rural area that is 17,1% and 31,6% respectively. In general, the prevalence of 

severe nutrition and lack of nutrition and prevalence of stunting in toddlers has a pattern consistent with 

the three characteristics of the respondents. 

The prevalence of severe nutrition, under-nutrition, short and underweight children is lower as the 

education of the head of household increases. In addition to malnutrition in East Java also experienced 

short toddlers, from 2013 by 30.1 percent, fell to 29 percent in 2014 [9, 10]. 

The state of nutritional status in Mojokerto regency 2008 from 80,213 children, 64,168 toddlers 

underweight and malnourished (down the red line   and malnutrition) was 1,590 children under five. While 

in 2010 from toddlers 84,214, weighed 65,709 children under five and malnourished (down the red line  

and malnutrition) was 1,626 children under five. In 2011 of the toddlers weighed 68,437 who suffered less 

than 7,750 children under five, malnutrition 1.388 toddlers. And in 2012 of the toddlers weighed 69,151 

who suffered less than 1,049 children under five, malnutrition 149 children under five. the year 2013 of 

children weighing 71.379, less malnutrition is 1040 infants and malnutrition 139 children under five. As 

for the year 2014 of the weighing 64.124 children who suffered less than 1036 malnutrition and 

malnutrition 106 [9, 10]. 
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Based on the explanation of preface above, so it can be made by some questions, ie how is the 

self-efficacy, collective efficacy and the role of the community in the positive deviance mothers in fulfilling 

the nutritional adequacy of toddlers of poor families? 

 

MATERIALS AND METHODS 

 

In this research there are two methods that the first method is qualitative research. The research processes 

are doing observation toward mother in her daily life, interaction with her and trying to understand the 

mother in giving nutrition sufficiency in infants [11]. The number of respondents is 8 mothers consisting 

of 4 Positive deviance mothers and 4 mothers from poor families who have toddlers with nutritional 

problems. How to obtain the information through participant observation, in-depth interviews and other 

methods that generate descriptive data to reveal the cause and process of the occurrence of the events which 

is studied. This first stage of the research will serve as a further basis for the second stage of research. The 

second step in this research is used quantitative approach. The design of this research is cross sectional 

because independent variable and dependent variable are measured in one time [12]. There are two groups 

of this population study, they are: poor mother who has toddler with nutrition problem amount to 40 people 

and poor mother with healthy toddler amount to 80 people. The research was conducted in three areas of 

Public Health centers located at Mojokerto regency in East Java. Sampling is done by multi stage of random 

sampling method. Instrument data is retrieval by using questionnaires that have been tested by the validity 

and reliability. The first analysis is done by descriptive analysis and then by inferential analysis,Partial 

Least Square (PLS) with Smart PLS version 2 for window. 

 

ETHICAL CLEARANCE 

This research has passed the Ethical Clearance Test by Ethical Review Committee of the Faculty of Public 

Health Airlangga University ,  by Number: 34-KEPK 

 

RESULTS 

a. The First Term 

In the first term, the informant is a resident of the working area of Dlanggu Village, Tumapel 

Village, Mojokerto Regency. The number of informants is 6 people consisting of 3 positive deviance 

mothers with healthy toddlers which do not experience nutritional problems and 3 poor mothers with 

toddlers who have nutritional problems. Characteristics of informants include maternal age, education, 

income and number of children. The age of the six mothers varies between 23 and 30 years. Educational 

background, 3 participants completed their study until Junior High School, 3 participants finished their 

study up to High School. From the status of the sixth job the mother in this first stage is housewife. Most 

of husbands' occupations are factory workers and farm laborers and odd employees with average monthly 

income between 750,000 up to 1,500,000 rupiah per month. The religion of the participants is Islam. A 

number of children from six participants is mostly 2 children and toddlers aged between 2 till 5 years. 

 

Internal factors of mother 

Internal factor of toddler’s mother in the first term is self efficacy of positive deviance mother 

with healthy toddler and do not have nutrition problem. Self efficacy of positive deviance mother with 

healthy toddler and poor mother with toddler that have nutrition problem is about feeding habits. Feeding 

by positive deviance mother with healthy toddler is a child often getting snack but eating still given, feeding 

is provided specifically for toddlers, 3 times a day, breast milk given until the age of 2 years, while for poor 

mothers with toddlers have nutrition problems is often getting snack so they do not like to eat and mother 

gives up not to give food, the food for toddler is the same as the parents, eating pattern sometimes 2 or 3 

times in a day, breast milk given until 2 year, Weaning  food  is given at age 2 month, weaning food is 

given at age 4 months. The second is about the parenting habbit of  positive deviance mother with healthy 

toddlers. There is interaction with children when eating, as well as poor mothers with nutritional toddler 

problem. The third  is about hygiene habits, for positive deviance mother  with healthy toddler is a child 

looks clean and health. The environment inside the house is dirty and untidy, the outside environment is 

clean, and children wear slippers inside and outside the home, the children arenot used to wash hands and 

feet before eating and sleeping. The fourth is the problem of health care habits on positive deviance mother  

with healthy toddlers.  Immunization is complete, Vitamin A is given, card to health (KMS) is present and 

good, If the hidren get ill, mother will visit public health center or midwife. For poor mothers with 

malnourished toddlers,  Immunization is complete, Vitamin A is given, Card to health (KMS) is present, 

and bellow the yellow line (BGK), bellow the red line (BGM), If the get sick, they will visit public health 

center or midwife. 
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External factors of mother 

1) Collective efficacy (Dad's involvement) 

The father's involvement from positive deviance mother with healthy toddler explains that the father 

is very close to the toddler, the child is often invited to go for a walk, while eating the father also helps 

feed and participates in the cooking process for his child, but in terms of menu settings and planning 

food for toddlers, the father never helps. In everything father hands it over to the mother especially in 

choosing the food and the type of menu to be cooked. If the child is sick or it is time to visit the 

posyandu, the father often acompanies the mother to the Public health center or Posyandu for his 

child's health. For poor mothers with toddlers with nutritional problems father did not ever help in the 

purchase of food to be bribed to toddlers, it is because the father is busy on working from morning to 

evening. Father is only occasionally carrying and taking the streets of the toddlers. If the child is sick 

or it is time for the visit posyandu father rarely accompanies the mother to the public health center or 

posyandu for the health of his child. 

 

2) Collective efficacy (involvement of family members) 

For positive deviance mother with healthy toddlers, grandmother, grandfather or other family 

members are often involved in feeding, giving input to the mother about child hygiene and a good 

menu for children. For poor mothers with malnutrition toddlers, grandmother, grandfather or other 

family members are rarely involved in feeding, never feeding children, never giving mother feedback 

on child hygiene and a good menu for children. 

 

3) The role of society. 

The role of neighbors, cadres and the role of local health officials both for positive deviance mother 

with healthy toddlers and poor mothers with malnutritional toddlers is to provide input on how to 

optimize the nutritional status of toddlers, encourage to seek treatment if they are getting sick and 

socializing with peers. The society is also enthusiastic in providing information related to the right 

foods for toddlers and personal hygiene in toddlers. 

 

b. Second Term 

Table 1. Validity Test Results 
Variable Loading(λ) Average Standart T-Statistics Information 

Sub Sample error  

 

 Collective 

Effifacy 

Father’s involvement 0,849 0,849 0,028 30,058 Valid and 
significant 

Other family member 

involvement 

0,888 0,887 0,021 41,997 Valid and 

significant 

Society involvement 0,814 0,811 0,033 24,402 Valid and 

significant 

      

Mother’s 

parenting  

Nutritional parenting 0,790 0,790 0,032 24,657 Valid and 

significant 

Health parenting 0,791 0,787 0,052 15,117 Valid and 

significant 

Pattern of love 0,814 0,809 0,037 21,636 Valid and 

significant 

Pattern of act 0,849 0,848 0,038 22,099 Valid and 

significant 

Source: Smart PLS Prepared Data 

 

The results of the first stage are used as the basis of the research in the second stage. The results of 

research in the second stage are: In the validity test results collective efficacy obtained results for the 

involvement of the father, Loading (λ) 0.849 means father involvement is valid and significant to the 

fulfillment of nutritional needs in infants by the mother. In the result of collective efficacy validity test 

results obtained for the involvement of other family members, Loading (λ) 0.888 means the involvement 

of other family members is valid and significant to the fulfillment of nutritional needs in infants by the 

mother. In collective efficacy validity test results obtained results for community involvement, Loading (λ) 

0.814 means the involvement of the community is valid and significant to the fulfillment of nutritional 

needs in infants by the mother. In the test results of the validity of mother's parenting patterns obtained 

results for the diet, Loading (λ) 0.790 means that the mother's feeding patterns are valid and significant to 

the fulfillment of nutritional needs in infants by mothers. The validity of mother's parenting pattern is 

obtained results for health care pattern, Loading (λ) 0.791 means mother's health care pattern is valid and 
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significant to the fulfillment of nutritional needs in infants by the mother. The validity of mother's parenting 

pattern is obtained results for the pattern of love, Loading (λ) 0.814 means the mother's pattern of love is 

valid and significant to the fulfillment of nutritional needs in infants by the mother. The validity of mother's 

parenting pattern obtained results for the pattern of grinding, Loading (λ) 0.849 mean mother's pattern is 

valid and significant to the fulfillment of nutritional needs in infants by the mother. 

 

Results Of The Reliability Test 

In this research, a variable is said to be quite reliable if the variable has a construc reliability value 

greater  than 0.7. Here are the results of testing the reliability of each latent variable with the help of 

SmartPLS software. 

 

Table 2. Reliability Test 
Variables Composite Reliability Information 

Collective efficacy 0,887 Reliable 

Mother Care Pattern 

 

0,885 Reliable 

Source: Smart PLS Prepared Data 

 

In this research, a variable is said to be quite reliable if the variable has a construc reliability value 

greater  than 0.7. Here are the results of testing the reliability of each latent variable with the help of 

SmartPLS software. 

For Collective efficacy the value of Composite Reliability is 0.887 means that the Collective efficacy 

variable is reliable enough, while for mother's upbringing the value of Composite Reliability is 0.885 

means that the mother pattern variable is reliable enough. 

 

Structural model evaluation results 

 

Table 3. Test Result of Causality Relationship of Structural Model 
Relationship Causality  Coefficient 

Parameter 

 Standart error T-statistics 

Collective efficacy ->Mother 

Care Pattern 

0,557 0,072 7,66 

Collective efficacy ->  Nutritional 

status 

0,520 0,078 6,648 

-> Nutritional status 0,247 0,090 2,746 

Self Efficacy ->  Mother Care 

Pattern 

0,134 0,107 1,257 

 

               Based on path analysis, the significant result between Collective efficacy on Maternal Care 

Pattern with parameter coefficient is 0,557 means Collective efficacy influence mother's parenting pattern. 

The path analysis obtained a significant result between Collective efficacy on nutritional status with 

parameter coefficient is 0,520 means Collective efficacy affects the nutritional status of children. The path 

analysis got significant result between mother parenting pattern to nutritional status with parameter 

coefficient is 0,247 mean mother care pattern influence nutrient status . The  path analysis, there was no 

significant result between selft efficacy to mother parenting with parameter coefficient is 0134 means that 

efficacy selft does not affect mother's parenting pattern. 

 Based on the path analysis, the path that is not significant is Self efficacy to the mother's 

parenting means that self-effectiveness does not affect mother's parenting. Nutritional status is influenced 

by collective efficacy and mother care pattern. 

 

DISCUSSION 

The first term 

 In the first term, obtained self efficacy mother in giving nutrition adequacy in toddler less than the 

maximum shown in the explanation of how to choose and processed the ingredients as well as the food 

menu is sometimes mixed with the menu of his parents, and there is no special food for toddlers, although 

occasionally the mother cooks specifically for toddlers but this is rarely done. One's beliefs are influenced 

by success experiences, because they provide authentic evidence of whether a person will succeed. Thus, 

the individual's success experiences increase the individual self-efficacy while failure lowers self-efficacy. 

Success produces strength and confidence. According to Bandura success experiences produce a relative 

strength to reinforce self-confidence compared to other models such as modeling strategies, cognitive 

simulations, successful performances, tutorial instruction. In addition to personal experience self-efficacy 

is also influenced by the experience of others, the physical condition, stress and information gained [14]. 
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According to the researcher, the mother's self-efficacy can not be maximized to provide nutrition 

sufficiency for  toddlers due to some conditions such as lack of experience in the past so that in giving 

toddlers's food are not adequate even though healthy toddler is obtained. Other conditions that support a 

healthy toddler are the involvement of father and grandmother or aunt in providing nutrition adequacy in 

toddlers.. The involvement of father in the family in the past is rarely discussed because it is not considered 

to affect the growth and development of children. The processes that occur in a family are more likely to 

use the interaction approach between mother and child, family analysis as a system, and other types of 

approach globally. Subsequent developments indicate an interest in knowing how outcomes (outcomes) of 

growth and development of children in the care of the father. Various research proves that father 

involvement is very important [20]. Plleck states the involvement of the father is the behavior of 

participating positively by the father in the care of his child [20,21]. 

 

Second Term 

 In the second term, it was found that self-efficacy had no significant correlation with the nutritional 

status of toddlers t-statistic 1.627, the nutritional status of toddlers influenced by environmental factor that 

is collective efficacy in this case the involvement of father and the involvement of other family members 

(grandmother, grandfather or aunt), as well as community involvement in this case neighbors, cadres or 

local health workers. 

 According to the researcher, the nutritional status of toddlers are not directly influenced by the mother's 

self-efficacy because to provide the nurturing pattern of toddlers takes sufficient time and experience, while 

the average mother does not get a good and proper experience to take care of her first child, first done in 

the first child still done also in the next child. Judging from the age, the mother is 25-30 years old. In 

general, young and inexperienced mothers will behave less in nutritional care in toddlers. Bandura argues 

that people try to control their lives not only through self-efficacy individual, but also through collective 

efficacy. For example, in the health field, people have high self-efficacy to quit smoking, but may have low 

collective efficacy in terms of reducing environmental pollution, workplace hazards, and infectious 

diseases [6,7,17]. Both of these collective efficacies together complement each other to change the human 

lifestyle. In this case the collective efficacy is the involvement of the father, the involvement of other family 

members and the role of the community. In the research also found that the involvement of father and 

family members involvement there is a significant influence with nutritional status of toddlers namely t-

statistic 7,66 and 6,468. This means that the nutritional status of children affected by the involvement of 

father and other family members. The lack of good dad's involvement in nutritious feeding in toddlers, 

based on previous theories, indicates a lack of good dad's ability in financial support to provide nutritious 

food and / or the presence of fathers at home to interact during feedings, both emotionally and behaviorally. 

Present theory that shows the aspect of fathering (parenting that emphasizes the father as a model) and 

parenting (parenting) is not very discussed in this research. The involvement of respondents is motivated 

by several factors, such as father's job, father's education, toddler age, sex of toddlers, and mother's job. 

Dad's education makes it easy to find jobs that demonstrate financial ability to support the growth and 

development of children [15,16]. 

 Participation or the role of the community in this case is the participation of neighbors, cadres or Public 

Health Center officers participate in motivating, supporting mothers to be able to do the nutrition of toddlers 

so that children grow optimally [18,19]. Participation is the involvement of a person in a situation both 

mentally, mind or emotion and feelings that encourage him to contribute in an effort to contribute in an 

effort to achieve a predetermined goal and take responsibility for the activities of achieving that goal 

[14,22]. 

 

CONCLUSION 

 

 In this reseach Self-efficacy Mother does not affect the pattern of child nutrition in toddlers, collective 

efficacy and the role of society influence on maternal care pattern in toddlers, collective efficacy and the 

role of society also influence the nutritional status of toddlers, while mother care pattern influence to 

nutritional status of children. Self-efficacy does not affect mother's upbringing as well as on nutritional 

status of toddlers because Self-efficacy will be good if influenced by many things, such as personal 

experiences and experiences of others, in addition to physical factors, stress and information provided by 

the mother. In this research the involvement of fathers, other family members and the role of the community 

that significantly affect the pattern of care and nutritional status of children. 
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ABSTRACT 

 

Breastfeeding is accepted means of infant feeding with proven benefits not only to the parents or family of the child 

but its benefits extend to the employers and government as a whole. The aim of this paper is to examine the rights of 

female workers to breastfeed at work and the application of the current Employment Act 1955. Basically, maternity 

protections are governed under Employment Act 1955. Every female employee is entitled to 60 consecutive days of 

paid maternity leave but, there is no specific statutory provision regarding breastfeeding rights, breastfeeding breaks 

to express breast milk and breastfeeding facilities at the workplace. The implementation of National Breastfeeding 

Policy and the Baby Friendly Hospitals Initiatives by the government of Malaysia plays a significant role in 

promoting and supporting breastfeeding among female workers. It is recommended that the right to breastfeed 

should be included in the Employment Act 1955. 

KEYWORDS: Maternity Protection, Breastfeeding Employee, National Breastfeeding Policy. 

 

INTRODUCTION 

  

Women participation in workforce in Malaysia is undeniably significant whereby they comprises more than 

50% of labour participation rate. In 2016, the total percentage of female labour participation rate is 54.3% [4]. The 

numbers include working mothers who are also juggling between work and family responsibilities. Bearing children 

and breastfeeding is exclusive only to women. Therefore, it is very important that the female workers being given 

special rights to fit in both roles. The objective of this paper is to examine the rights of female workers to breastfeed 

at work in the purview of the current Employment Act 1955 [11]. The main question to be discussed in this paper is 

the reason why the current maternity protection provided by the Act insufficient to facilitate breastfeeding and how 

to integrate the government aspirations lay down in the National Breastfeeding Policy 1993 [14] into the 

Employment Act 1955. The methodology used in this paper is by way of examining the existing Employment Act 

1955 [11] regarding maternity protection provision as well as the National Breastfeeding Policy [14], which is by 

way of secondary data collection.  

 

LITERATURE REVIEW 

 

Current Law and Policy Concerning Breastfeeding Rights 

Generally, the Employment Act 1955 has no provision whatsoever regarding breastfeeding rights. The only 

provision close to the rights of breastfeeding is maternity protection under Part IX, sections 37 to 44A of the same. 

Before the amendment in 2012, the Employment Act 1955 [11] is only applicable to employees whose wages are 

below RM2000. For those earning more than RM2000 per month, reference should be made to employment contract 

or Industrial Relations Act 1967 [12]. However, with the new insertion of Section 44A, limitation of maximum 

wages is not conclusive with regard to maternity protection. Hence, every female employees are eligible to 60 

consecutive days of maternity leave. Below are summary of maternity protection outlined by the Act: 

• Section 37 provides for length of eligible period and entitlement to maternity protection whereby in general, 

every female employee is entitled to 60 consecutive days of maternity leave and is entitled to receive maternity 

allowance according to her ordinary rate of pay per day.  

• Section 38 provides that such maternity allowance is treated as wages earned during the period of maternity 

leave.  

• Section 39 provides the right of maternity allowance extends to nominated person or legal representatives in the 

event of death during the eligible period of maternity leave.  

110 



Mardiana et al., 2017 

 

• Section 40 provides that the entitlement to receive maternity allowance is coupled with notification to the 

employer of pregnancy or the expected commencement period of maternity leave, failure which will render the 

female employee to lose her entitlement for maternity allowance.  

• Section 41 provides the right of the female employee to nominate some other person to receive her maternity 

allowance and if so paid, shall be deemed to have been paid.  

• Section 42 generally renders protection against dismissal after eligible period if the female employee is unfit to 

return to work with certification by a registered medical practitioner.  

• Section 43 provides protection against any conditions of the contract which renounces female employees’ rights 

to maternity protection is deemed void and the provision of the Act shall prevailed.  

• Section 44 provides for the employers to keep a register regarding maternity allowance paid to the female 

employees in the prescribed form according to regulations made under the Act.  

• Section 44A provides the maternity protection rights extend to every female employees irrespective of wages [11]. 

 

It should be noted the above summary is recapitulate generally without scrutiny to its exceptions and other 

conditions. Looking at the provisions above, there is clearly no mention whatsoever as to breastfeeding rights, what 

more breastfeeding breaks or facilities in the Act.  

Besides the Act, the public sector is governed by the government service circular Vol 14 2010 which 

specifically provides directives regarding maternity leave [16]. Basically, the circular provides 300 days for the 

maternity leave entitlement of a woman officer throughout her period of service with flexibility to opt between 60 

days through 90 days of maternity leave for each birth. Other than that, the circular also outlines the options can be 

taken by a woman officer to apply for unpaid maternity leave or compassionate leave for the purpose of 

breastfeeding as provided by the Service Circular Vol. 15 2007. The entitlement for compassionate leave is given for 

1,825 days or 5 years. Unpaid compassionate leave can also be applied if the woman officer has utilised her 300 

days paid maternity leave. There is neither mention in the circular regarding breastfeeding facilities at workplace nor 

there is any separate or related policy or directives regarding breastfeeding facilities at the workplace. 

The NBP encapsulate the benefits of breastfeeding as well as guidelines to encourage breastfeeding, including 

methods to manage expressed breast milk and recommends for supportive worksite health promotion policies be 

introduced to support breastfeeding after mothers return to work [16]. In lieu to private sector, the Suruhanjaya 

Syarikat Malaysia (SSM) released Best Business Practice Circular 2/2011 which outlines a comprehensive 

guidelines to implement nursing mothers program at the workplace as an auspicious initiatives [18]. 

 

Benefits of Breastfeeding in Light of National Breastfeeding Policy 

Breastfeeding does not only benefits the parents or family of the child but its benefits extend to the employers 

and government as a whole. For the parents, breastfeeding may help decrease health care cost as the breastfed 

children are healthier than their bottle-fed counterparts. This is evidenced by [3] whom found that children who 

were breastfed during their first year of life were significantly healthy as compared to formula-fed children. In [2] 

were of the opinion that benefits of breastfeeding continued long after the period of infancy. The breastfed infants 

has lower risk of obesity, possessed lower cholesterol level, having less probability of contracting type-2 diabetes as 

well as possessed healthy blood pressure when they reach adulthood. According to [7], the direct advantages of 

these long term effect are reduction of health care and medication cost born by parents. Thus, the parents can utilise 

their wages to cater other family necessities. Other than that, parents who practice breastfeeding save more money as 

they don’t have to spend on purchasing formula milk as substitutes. Even though practicing breastfeeding also incur 

some costs especially in term of mother’s nutrition, breast pumps and storage, the cost involved a one-off purchase 

and can be reused to the next children. Besides that, breastfeeding also benefits mothers and may reduce the 

healthcare cost of the mothers. According to [1], women who do not breastfeed face higher risk of breast and 

ovarian cancer, type 2 diabetes, metabolic syndrome and cardiovascular disease.  

Employer’s benefits more when there are diminution of absentees among workers due to taking care of sick 

children. Employers should realize that breastfeeding also can save money. An employer can get benefits for 

supporting breastfeeding because it can mitigate health care cost, lost productivity and absenteeism. In [3] agreed 

that when babies are healthier, their parents are less to miss work. The relationship between the employer and the 

employees also can be improved when the employer provides the workplace with more breastfeeding friendly. Thus, 

the retention of employees also can be reduced as well as the need for training and the loss of qualified personnel as 

agreed by [5]. As pointed out by [6], when lactation rooms and breast pumps are available in the work place, it can 

encourage the mother to continue to breastfeed. In [8] agreed that employees who can express milk at work are more 

loyal to the company as to show its gratitude and satisfaction to the employer. 
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According to [10], increased breastfeeding in certain populations may result in financial saving for the 

government, especially in term of subsidised medical cost. In Malaysia, medical costs are subsidised by the 

government, with RM1 and RM5 public hospital charging fees. These charges clearly don’t reflect the actual costs 

borne by the public taxes. Malaysia Annual Budget for 2017 provides RM25 billion for various health purposes, 

with RM4 billion allocated for medicine, drugs and vaccines distributed to all public hospitals and health facilities 

throughout the country [15]. Therefore, breastfeeding may be the perfect solution for empowerment of human 

capital. According to [19], breastfeeding practice would prevent annual deaths in children below five years old as 

well as annual death of women caused by breast cancer. In [17] found that economic benefits for countries of 

promoting breastfeeding are likely to be substantial, even though further research needed to be done. Besides that, it 

also reduces morbidity and improves the educational potential of children and probably their earnings as an adult. In 

[2] found that breast milk is rich in nutrients such as DHA and AA which is very significant in brain development 

which influence the children performance in later life and to achieve the above benefits, duration of breastfeeding is 

very significant.  

 

DISCUSSION 

 

The implementation of NBP and the Baby Friendly Hospitals Initiatives by the government of Malaysia plays a 

significant roles in promoting and supporting breastfeeding among female workers. Besides that, the 2017 

government budget offers special tax reductions on purchasing nursing facilities such as breast pumps such 

astounding aspirations to mothers around the nation to facilitate the effort of breastfeeding [15]. Besides having 

tremendous health benefits, the NBP also includes economic, family and environmental benefits in its lists. 

However, for working mothers, having to balance between breastfeeding and work may not be easy. The adequacy 

of breastfeeding facilities at work plays a significant roles in ensuring breastfeeding success.  According to [9], there 

are three obstacles faced by working women to continue breastfeeding, insufficient maternity leave, lack of policy 

regarding breastfeeding breaks to express, store or feed baby at the workplace and lack of facilities to express 

breastmilk. 

In [9] opined that the NBP should be translated into legal maternity protection to ensure its effectiveness for 

working women. The most effective way to facilitate breastfeeding at work is by way of having legislation and 

education regarding the need of breastfeeding working women. If we are looking at the scope of the Employment 

Act, the issue of breastfeeding rights, breastfeeding breaks to express breast milk, as well as breastfeeding facilities 

at the workplace is not addressed. Having said so, there is no delegated legislation arise therein. It should be noted 

under the principle of administrative law, there are three principal forms of delegated legislations namely 

regulations, rules and by-laws. The authority given to executive in making laws may come either from constitutional 

provisions or Parliament and subjected to be reviewed. According to [20], a circular, brochures or their equivalent, 

has the same legal position as the delegated legislation if they are made to construe or implement the law. The 

current policy and circulars that we have now is somewhat independent and scattered as to its origin. The National 

Breastfeeding Policy is more in the form of Ministry guidelines, the government service circular caters civil servants 

whilst the SSM Circular caters the private sector. In term of legal standing, one must understand the principle to 

implement the delegated legislation must always revert to the Parent Act of its origin. Caution must be made to any 

circulars or directives which is outside the scope of power given to the delegated authority. Therefore, if the 

government aspirations in the National Breastfeeding Policy is incorporated in the current Act, the legal standing of 

such aspirations is guaranteed. Furthermore, according to [13], subsidiary legislation is usually confined to matters 

of details as the legislature has neither time nor the technical knowledge to enact laws on every details. If there is 

general provision related to the matter, a circular is necessary and can be as good as the law. However, if the Parent 

Act has nothing to say regarding the matter, the validity of the subsidiary legislation may be challenged. As such, if 

there is nothing in the Act regarding breastfeeding rights, a circular or directives are not necessary.  

 

CONCLUSION AND RECOMMENDATIONS 

 

In light of the above discussion, it is suggested that a clear and firm provisions is necessary to ensure the rights 

of female employees is upheld through an Act of Parliament, so that its implementation is comprehensive and vast. 

As such, it is recommended that the right to breastfeed be included in the Employment Act 1955 by way of an 

insertion of new clause regarding breastfeeding rights so that the aspirations in the National Breastfeeding Policy 

may be integrated and materialised through Employment Act 1955.  
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Secondly, in the affirmation of the above resolution, a circular or policy may be outlined so as to give details and 

proportional guidelines of the implementations of the said rights in the public sector. In addition, we also would like to 

recommend the government to come out with its own circular regarding breastfeeding facilities in the public sector.  
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ABSTRACT 

 

In this paper, we introduce L-fuzzy soft quasi-hyperideal, L-fuzzy soft bi-hyperideal, L-fuzzy soft 

generalized bi-hyperideal, L-fuzzy soft interior hyperideal and discuss some important properties of 

these hyperideals. We use these hyperideals to characterize regular and intra-regular semihypergroups. 

KEYWORDS AND PHRASES: L-fuzzy soft quasi-hyperideal, L-fuzzy soft bi-hyperideal, L-fuzzy soft 

generalized bi-hyperideal, L-fuzzy soft interior hyperideal and L-fuzzy soft Regular and 

Intra-regular semihypergroups. 

 

1. INTRODUCTION 

 

Most of the problems involving vagueness and uncertainties occur while modeling problems in 

medical sciences, engineering, social sciences, etc. To solve these problems many advanced 

mathematical tools were developed, like probability theory, fuzzy set theory, and rough set theory and 

interval mathematics. Each of these theories have their own intrinsic difficulties. In 1999, Molodtsov 

[21] introduced the concept of soft set theory as a completely innovative mathematical tool for modeling 

uncertainties in these fields. Therefore, it is said that the soft set theory is free from difficulties. In 2003, 

Maji et al. [19] defined the basic set theoretic operations of soft sets. In 2009, Ali et al. [3] introduced 

some new operations of soft sets and construct some counter examples. Many other authors also studied 

these structure further see [1, 4, 6, 11, 23, 25] and applied in their research areas. In 1967, Goguen [14] 

introduced L-fuzzy sets as a generalization of Zadeh's fuzzy sets [31]. In 2001, Maji et al. [18] initiated 

fuzzy soft sets and studied some operations. Later on, many mathematicians developed the work (see [2, 

10, 12, 24, 28, 29]). In 2003, Li, Zheng and Hao [17] introduced L-fuzzy sof sets as an extension of 

fuzzy soft sets based on complete boolean lattice. In 2014, Ali, Shabir and Samina [5] applied L-fuzzy 

soft sets to semirings and investigated various important results. Shabir and Ghafoor [26] established L-

fuzzy soft semigroups and several notions of the structure with examples. On the other hand, the concept 

of hyperstructure theory was proposed by Marty [20] in 1934, at the 8th congress of scandinavian 

mathematicians. The basic difference in a classical algebraic structure and an algebraic hyperstructure is 

that in a classical algebraic structure the composition of two elements is an element where as in algebraic 

hyperstructures the composition of two elements is a set. For this particular reason many mathematicians 

[7, 8, 9, 15, 22] attracted towards this direction and widely studied for their applications to various 

subjects of pure and applied mathematics. In [27] Shabir et al. initiated the study of L-fuzzy soft 

semihypergroups. In the present paper, we initiate the study of special type of the hyperideals of 

semihypergroups in the context of L-fuzzy soft sets, where L is a complete bounded distributive lattice. 

In Section 2, we give some basic definitions and results useful for further work. In Section 3, we 

introduce L-fuzzy soft quasi-hyperideals and prove some fundamental results. In Section 4, we define L-

fuzzy soft bi-hyperideals and prove some related results. In Section 5, we define L-fuzzy soft 

generalized bi-hyperideals and illustrate some consequences. In Section 6, we introduce L-fuzzy soft 

interior hyperideals and construct some significant results. In Section 7, we characterize Regular and 

Intra-regular semihypergroups in terms of these L-fuzzy soft hyperideals. In Section 8, we give some 

concluding remarks. 
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2. PRELIMINARIES 

 

 Definition 1 [7] A non-empty set  S   together with a hyperoperation  �  is called a hypergroupoid, 

where 

( )SPSS ∗→×:o  

and  ( )SP∗
  is the set of all non-empty subsets of  S.   We shall write  ( ) baba oo =,   for any  

Sba ∈,  . We denote a hypergroupoid by  ( )o,S  . 

 Definition 1 [7] A hypergroupoid  ( )o,S   is called a semihypergroup if 

( ) ( ) .,, allfor  Scbacbacba ∈= oooo  

Let  BA,   be the subsets of a semihypergroup  S  . Then the hyperproduct of  A   and  B   is defined 

by 

( )., yxBA ByAx oo ∈∈∪=  

We'll use  xA o   instead of  { }xAo   and similarly  Ax o   instead of  { } Ax o  . 

 Definition 3 [7]  A non-empty subset  H   of a semihypergroup  S   is called a subsemihypergroup of  

S   if  HHH ⊆o  , that is  Hba ⊆o   for all  Hba ∈,  . 

 

 Definition 4 [7] Let  ( )o,S   be a semihypergroup and  Se∈  . Then e  is called the identity element of 

S  , if  exxee oo =∈   for all  Sx∈  . 

 

 Definition 5 [15] A non-empty subset  I   of a semihypergroup  S   is called: 

1) a left hyperideal of  S   if for  Ia∈   and  Sb∈ , we have  Iab ⊆o  . 

2) a right hyperideal of  S   if for  Ia∈   and  Sb∈ , we have  Iba ⊆o  . 

3) a hyperideal of  S , if it is both a left as well as a right hyperideal of S . 

 

 Definition 6 [9] Let  x   be an element of a semihypergroup  S  . Then the smallest left (right) 

hyperideal of  S   generated by  x   is denoted by  ( )rl xx ><><  , where  

( ) { } ( ) { }( )xSxxxxSx rl ∪=><∪=>< oo   and  ( ) { }xSxxSSxSx ∪∪∪>=< oooo  . 

If  S   is a semihypergroup with identity element say  e   then  ( )SxxxSx rl oo =><=><  and  

SxSx oo>=<  . 

 

 Definition 7 [8] A non-empty subset  Q   of a semihypergroup  S   is called a Qausi-hyperideal of  S   

if,  QQSSQ ⊆∩ oo  . 

 

 Definition  8 [8] A subsemihypergroup  B   of a semihypergroup  S   is called a bi-hyperideal of  S   

if,  BBSB ⊆oo  . 

 

Definition 9 [8] A non-empty subset  G   of a semihypergroup  S   is called a generalized bi-hyperideal 

of S if,  GGSG ⊆oo  . 

 Definition 10 [8] A non-empty subset  I   of a semihypergroup  S   is called an interior hyperideal of  

S   if,  ISIS ⊆oo  . 

 Definition 11 [8] A semihypergroup  S   is called regular if, for all  Sa∈   there exists  Ss∈   such 

that  asaa oo∈  . 
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 Definition 12 [8] A semihypergroup  S   is called intra-regular, if for all  Sa∈   there exist  

Syx ∈,   such that  yaaxa ooo∈  . 

 Theorem 1 [8] The following conditions for a semihypergroup  S   are equivalent: 

1)  S   is regular. 

2)  BABA ∩=o  , for every right hyperideal  A   and left hyperideal  B   of  S  . 

 Theorem 2 [8] The following conditions for a semihypergroup  S   are equivalent: 

1)  S   is regular and intra-regular. 

2)  BBB =o   for each bi-hyperideal  B   of  S  . 

3)  QQQ =o   for each qausi-hyperideal  Q   of  S  . 

4)  )()( 212121 BBBBBB oo ∩=∩   for every bi-hyperideals  1B   and  2B   of  S  . 

5)  )()( RLLRLR oo ∩⊆∩   for every right hyperideal  R   and every left hyperideal  L   of  S  . 

6)  )()( rllrlr aaaaaa ><><∩><><⊆><∩>< oo   for all  Sa∈  . 

 Definition 13 [17] A partailly ordered set  ( )≤,L   is called a lattice, if  LbaLba ∈∧∈∨ ,   for all  

Lba ∈,  . 

 Definition 14 [17] Let  ( )≤,L   be a lattice. Then  L   is called 

1) a complete lattice, if  LNLN ∈∧∈∨ ,   for every subset  N   of  L  . 

2) a bounded lattice, if a top element  LL ∈1   and a lower element  LL ∈0  . 

3) a distributive lattice, if 

( ) ( ) ( ) ( ) ( ) ( ) .,, allfor  , Lcbacabacbacabacba ∈∧∨∧=∨∧∨∧∨=∧∨  

 

 Definition 15 [14] Let  U   be a non-empty set and  L   be a complete bounded distributive lattice. 

Then an L-fuzzy set  A   in  U   is defined by a mapping  LUA →:  . The set of all L-fuzzy sets in  

U   is denoted by  
UL  . 

 Definition 16 [17] Let  U   be an initial universe,  E   be the set of parameters and  L   be a complete 

bounded distributive lattice and  EA ⊆  . Then an L-fuzzy soft set  Af   over  U   is defined as  

U

A LEf →:   such that  fA�e��
�
0   for all  e � A  , where  

�
0   is the L-fuzzy set in  U   which 

maps every element of  U   on  L  . 

 Definition 17 [17] Some basic operations of L-fuzzy soft sets are given below: 

1) The union of two L-fuzzy soft sets  Af   and  Bg   over  U   is denoted by  fA�gB
��hA�B  , where  

( ) ( ) ( )xgxfxh BABA ∪=∪   for all  Ex∈  . 

2) The intersection of two L-fuzzy soft sets  Af   and  Bg   over  U   is denoted by  fA	gB
��hA	B  , where  

( ) ( ) ( )xgxfxh BABA ∩=∩   for all  Ex∈  . 

3) Let  Af   and  Bg   be two L-fuzzy soft sets over  U  . Then  Af   is said to be a subset of  Bg  , if  

( ) ( )xgxf BA ⊆   for all  Ex∈   and is denoted by  fA
gB  . 

4) Two L-fuzzy soft sets  Af   and  Bg   over  U   are said to be equal if  ( ) ( )xgxf BA =   for all  Ex∈   and is 

denoted by  fA
��gB  . 

 Definition 18 [27] By an L-fuzzy soft set of a semihypergroup  S   over  ,U   we mean a map  

U

A LSf →:   such that  fA�s��
�
0  , for all  As∉  , where  

�
0   is the L-fuzzy set in  U   which 

map every element of  U   on  L   and  SA ⊆  . 
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              The product of two L-fuzzy soft sets  Af   and  Bg   of a semihypergroup  S   over  U   is 

defined as 

�fA � gB��x��
�x�a�b fA�a�	gB�b��, if�a, b � S such that x � a �b

�
0, otherwise.

 

for all  Sx∈  . 

 Definition 19 [27] Let  S   be a semihypergroup and  SA ⊆  . Let  U   be an initial universe and  L   

be a complete bounded distributive lattice. Then an L-fuzzy soft set  
U

A LSC →:   is defined as 

CA�x��

�
1, if x � A
�
0, if x � A.

 

called the L-fuzzy soft characteristic function of  A   over  U  . 

 Proposition 1 [27] Let  S   be a semihypergroup and  A  ,  SB ⊆   be any non-empty subsets of  S  . 

Then 

1)  BA ⊆   if and only if  CA
CB  . 

2)  CA	CB
��CA	B   and  CA�CB

��CA�B  . 

3)  CA �CB
��CA�B  . 

 Definition 20 [27] Let  S   be a semihypergroup. Then an L-fuzzy soft set  Af   of  S   over  U   is 

called an L-fuzzy soft subsemihypergroup of  S   if for all  yxa o∈  , we have  

( ){ } ( ) ( )yfxfaf AAAyxa ∩⊇∩ ∈ o
  for all  Syx ∈,  . 

 Proposition 2 [27] An L-fuzzy soft set  Af   of a semihypergroup  S   over  U   is an L-fuzzy soft 

subsemihypergroup of  S   if and only if  fA � fA
fA  . 

 Corollary 1 [27] Let  A   be a non-empty subset of a semihypergroup  S  . Then  A   is a 

subsemihypergroup of  S   if and only if the L-fuzzy soft characteristic function  AC   of  A   is an L-

fuzzy soft subsemihypergroup of  S   over  U  . 

 Definition 21 [27] Let  
UL∈α   and  Af   be an L-fuzzy soft set of a semihypergroup  S   over  U  . 

Then  −α  cut of  Af   is denoted and defined as  ( ){ }αα ⊇∈= xfSxf AA :  . 

 Proposition 3 [27] An L-fuzzy soft set  Af   of a semihypergroup  S   over  U   is an L-fuzzy soft 

subsemihypergroup of  S   if and only if each non-empty  α  -cut of  Af   is a subsemihypergroup of  S  

. 

 Definition 22 [27] Let  S   be a semihypergroup and  Af   be an L-fuzzy soft set of  S   over  U  . Then  

Af   is called 

1) an L-fuzzy soft left hyperideal of  S   over  U   if for each  Syx ∈,  , we have  ( ) ( )yfaf AAyxa ⊇∩ ∈ o
 . 

2) an L-fuzzy soft right hyperideal of  S   over  U   if for each  Syx ∈,  , we have  ( ) ( )xfaf AAyxa ⊇∩ ∈ o
 . 

3) an L-fuzzy soft hyperideal of  S   over  U   if it is both an L-fuzzy soft left hyperideal and an L-fuzzy soft right 

hyperideal of  S   over  U  . 
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 Corollary 2 [27] Let  S   be a semihypergroup  S   and  ��A 
S  . Then  A   is a left (right) 

hyperideal of  S   if and only if the L-fuzzy soft characteristic function  AC   of  A   is an  L-fuzzy soft 

left (right) hyperideal of  S   over  U  . 

 Proposition 4 [27] If  Af   and  Bg   are L-fuzzy soft right hyperideal and L-fuzzy soft left hyperideal of 

a semihypergroup  S   over  U  , then  fA � gB
fA	gB  . 

 

 

3.  L-Fuzzy Soft Qausi-Hyperideal  

 

           In this Section, we introduce the L-fuzzy soft quasi-hyperideal of a semihypergroup  S   over  U  

. We shall take L as a complete bounded distributive lattice throughout this paper. 

 Definition 23.  An L-fuzzy soft set  Af   of a semihypergroup  S   over  U   is called an L-fuzzy soft 

qausi-hyperideal of  S   over  U  , if  
fA �

�
1 	

�
1 � fA 
fA  . 

 

 Proposition 5.  Every L-fuzzy soft qausi-hyperideal of a semihypergroup  S   over  U   is an L-fuzzy 

soft subsemihypergroup of  S  . 

 Proof.  Straightforward. 

 

 Proposition 6. The intersection of any family of L-fuzzy soft qausi-hyperideals of a semihypergroup  S   

over  U   is an L-fuzzy soft qausi-hyperideal of  S   over  U  . 

 Proof.  Strightforward. 

 

 Corollary 3. Let  Af   and  Bg   be L-fuzzy soft right hyperideal and L-fuzzy soft left hyperideal of  S   

over  U  , respectively. Then  fA	gB   is an L-fuzzy soft qausi-hyperideal of  S   over  U  . 

 Proof.  Let  Af   and  Bg   be L-fuzzy soft right hyperideal and L-fuzzy soft left hyperideal of  S   over  

U  , respectively .   Then 

fA	gB �
�
1 	

�
1 � fA	gB 
 fA �

�
1 	

�
1 � gB


fA	gB .

 

Thus  fA	gB   is an L-fuzzy soft qausi-hyperideal of  S   over  U  . 

 Lemma 1. If  Af   is an L-fuzzy soft set of a semihypergroup  S   over  U  , then 

 
fA�

�
1 � fA   and  

fA� fA �
�
1

  are L-fuzzy soft left and right hyperideals of  S   over  

U  , respectively. 

 Proof.  Let  Af   be an L-fuzzy soft set of  S   over  U  . Then 

119 



Mahmoood et al.,2017 

�
1 � fA�

�
1 � fA

��
�
1 � fA �

�
1 �

�
1 � fA

��
�
1 � fA �

�
1 �

�
1 � fA



�
1 � fA �

�
1 � fA

��
�
1 � fA


fA�
�
1 � fA .

 

Thus  
fA�

�
1 � fA   is an L-fuzzy soft left hyperideal of  S   over  U  . Similarly, we can show that  

fA� fA �
�
1

  is an L-fuzzy soft right hyperideal of  S   over  U  . 

 

 Proposition 7.  A non-empty subset  Q   of a semihypergroup  S   is a qausi-hyperideal of  S   if and 

only if the L-fuzzy soft characteristic function  QC   of  Q   is an L-fuzzy soft qausi-hyperideal of  S   

over  U  . 

 Proof.  Suppose that  Q   is a qausi-hyperideal of a semihypergroup  S   and  QC   is the L-fuzzy soft 

characteristic function of  Q   over  U  . Let  a   be an element of  S  . 

If  Qa∈  ,  then  CQ�a��
�
1  ,  so we have  

CQ �
�
1 	

�
1 �CQ �a�


�
1 �CQ�a� . 

If  Qa∉  , then  CQ�a��
�
0  . Let  

CQ �
�
1 	

�
1 �CQ �a��

�
1

 . 

Then  
CQ �

�
1 �a��

�
1

  and  

�
1 �CQ �a��

�
1

 . This implies 

�a�x�y CQ�x�	
�
1�y� �

�
1 and �a�x�y

�
1�x�	CQ�y� �

�
1.

 

This implies that there exist elements  Sedcb ∈,,,   with  cba o∈   and  eda o∈   such that  

CQ�b��
�
1   and  CQ�e��

�
1  . Hence  SQcba oo ⊆∈   and  QSeda oo ⊆∈  , that is  

QQSSQa ⊆∩∈ )()( oo  , which contradicts our supposition that  Qa∉  . Thus we have  

CQ �
�
1 	

�
1 �CQ 
CQ  . Hence  QC   is an L-fuzzy soft qausi-hyperideal of the 

semihypergroup  S   over  U  . 

Conversely, let  QC   be an L-fuzzy soft qausi-hyperideal of  S   over  U  . Let  Sa∈   be such that  

( ) ( )QSSQa oo ∩∈  , that is  SQa o∈   and  QSa o∈  . Then there exist elements  Sts ∈,   

and  Qcb ∈,   such that  sba o∈   and  cta o∈  . Thus we have 

CQ �
�
1 �a���a�x�y CQ�x�	

�
1�y�

⌫CQ�b�	
�
1�s�

�
�
1 	

�
1 �

�
1.

 

120 



J. Appl. Environ. Biol. Sci., 7(11)115-137, 2017 

Which shows that  
CQ �

�
1 �a�⌫

�
1

 . But  
CQ �

�
1 �a�


�
1

 , this implies that      

CQ �
�
1 �a��

�
1

 .  

Similarly, we can show that 

�
1 �CQ �a��

�
1

 .  

Hence by hypothesis  
CQ�a�⌫ CQ �

�
1 	

�
1 �CQ �a��

�
1 	

�
1 �

�
1

 . Which shows 

that  Qa∈   and thus we have  ( ) ( ) QQSSQ ⊆∩ oo  . Therefore  Q   is a qausi-hyperideal of  S  . 

 

 Theorem 3. If an L-fuzzy soft set  Af   of a semihypergroup  S   over  U   is an L-fuzzy soft qausi-

hyperideal of  S  , then each non-empty  −α  cut  
α
Af   of  Af   is a qausi-hyperideal of  S  . 

 Proof. Suppose that  Af   is an L-fuzzy soft qausi-hyperideal of  S   over  U   and  
UL∈α   be such 

that  fA
☺ �� . Let  ( ) ( )αα

AA fSSfa oo ∩∈  . Then  Sfa A o
α∈   and  

α
AfSa o∈  . Let  

α
Afcb ∈,   and  Sts ∈,   be such that  sba o∈   and  cta o∈  . Thus by hypothesis 

fA�a�⌫ fA �
�
1 	

�
1 � fA �a�

� fA �
�
1 �a�	

�
1 � fA �a�

� �a�p�q fA�p�	
�
1�q� 	 �a�u�v

�
1�u�	 fA�v�

⌫ fA�b�	
�
1�s� 	

�
1�t�	 fA�c�

⌫fA�b�	 fA�c�

⌫☺	☺ because b, c � fA
☺

�☺.
 

This implies  
α
Afa∈   and so  ( ) ( ) ααα

AAA ffSSf ⊆∩ oo  . Hence  
α
Af   is a qausi-hyperideal of  S  

. 

 Proposition 8. Every one-sided L-fuzzy soft hyperideal of a semihypergroup  S   over  U   is an L-fuzzy 

soft qausi-hyperideal. 

 Proof. Straightforward. 

 

 Remark 1. The converse of above Proposition is not true, in general. 

 

 Example 1. Consider the semihyperoup  { }tzyxS ,,,=   with hyperoperation  o   defined in the 

following table 

� x y z t

x x� x� x� x�

y x� x,y� x, z� x�

z x� x� x, y� x�

t x� x, t� x� x�
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Let  { }qpU ,=   and  { } SyxA ⊆= ,  . Let  { }1,,,,,0 dcbaL =   be a complete bounded distributive 

lattice shown in figure  1 .    

                         

                                                          1 

 

    d 

 

                                       

 

 

 

 

 

       b                                       c 

 

                                                              a 

0 [figure 1] 

1  

 
 

Define  
U

A LSf →:   as  
fA�x��

p

1
,

q

a , fA�y��
p

a ,
q

d
, fA�z��fA�t��

�
0

 . Then 

fA   is an L-fuzzy soft quasi-hyperideal of  S   over  U  .  

Since   

	s�y�z fA�s��fA�x�	 fA�z��
p

1
,

q

a 	
p

0
,

q

0
�

p

0
,

q

0
�

p

a ,
q

d
�fA�y� . 

 Therefore  fA   is not an L-fuzzy soft right hyperideal of  S   over  U  . 

 

In addition  
	s�t�y fA�s��fA�x�	 fA�t��

p

1
,

q

a 	
�
0 �

�
0 �

p

a ,
q

d
�fA�y� . 

Therefore  Af   is not an L-fuzzy soft left hyperideal of  S   over  U  . 

 

4. L-Fuzzy Soft Bi-Hyperideal 

 

In this section, we define the L-fuzzy soft bi-hyperideals and prove some related results. 

 Definition 21.  An L-fuzzy soft subsemihypergroup  Af   of a semihypergroup  S   over  U   is called 

an L-fuzzy soft bi-hyperideal of  S   over  U   if  ( ){ } ( ) ( )cfafsf AAAcbas ∩⊇∩ ∈ oo
  for all  

a,b,c � S  . 

 Proposition 9.  Let  Af   be an L-fuzzy soft set of a semihypergroup  S   over  U  . Then  Af   is an L-

fuzzy soft bi-hyperideal of  S   over  U   if and only if 

 �1�   fA � fA
fA  . 

 �2�   fA �
�
1 � fA
fA  . 

 Proof. Suppose that  Af   is an L-fuzzy soft bi-hyperideal of  S   over  U  . Then  Af   is an L-fuzzy 

soft subsemihypergroup of  S   over  U   and by Proposition 2,  fA � fA
fA  . Let  Sx∈  . If there 

do not exist  Szy ∈,   such that  zyx o∈   then  
fA �

�
1 � fA �x��

�
0 
fA�x�  and so,  

fA �
�
1 � fA
fA  . Otherwise, 
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fA �
�
1 � fA �x���x�y�z fA�y�	

�
1 � fA �z�

��x�y�z fA�y�	 �z�p�q

�
1�p�	 fA�q�

��x�y�z �z�p�q fA�y�	
�
1�p�	 fA�q�

��x�y�z �z�p�q fA�y�	 fA�q��.
 

Since  zyx o∈   and  qpz o∈   this implies that  ( )qpyzyx ooo ⊆∈  . Since  Af   is an L-

fuzzy soft bi-hyperideal of  S   over  U  , so  ( ) ( ) ( )qfyfxf AAAqpyx ∩⊇∩ ∈ oo
 . This implies that  

( ) ( ) ( )qfyfxf AAA ∩⊇  . Thus 

( ) ( ){ } ( )

( ).xf

xfqfyf

A

AqpzzyxAAqpzzyx

=

∪∪⊆∩∪∪ ∈∈∈∈ oooo

 

Therefore  fA �
�
1 � fA
fA  . 

Conversely, assume that  fA � fA
fA   and  fA �
�
1 � fA
fA  . Since  fA � fA
fA  , so by 

Proposition 2,  fA   is an L-fuzzy soft subsemihypergroup of  S   over  U  . Now for  a,b, x � S  , let  

bxap oo∈  . Then there exists  xaq o∈   such that  bqp o∈  . Thus by hypothesis, we have 

fA�p�⌫ fA �
�
1 � fA �p�

��p�u�v fA �
�
1 �u�	 fA�v�

⌫ fA �
�
1 �q�	 fA�b�

��q�s�t fA�s�	
�
1�t� 	 fA�b�

⌫fA�a�	
�
1�x�	 fA�b�

� fA�a�	 fA�b�.
 

Thus  ( ) ( ) ( )bfafpf AAAbxap ∩⊇∩ ∈ oo
 .  

Hence  Af   is an L-fuzzy soft bi-hyperideal of  S   over  U  . 

 Proposition 10.  A non-empty subset  B   of a semihypergroup  S   is a bi-hyperideal of  S   if and 

only if the L-fuzzy soft characteristic function  BC   of  B  is an L-fuzzy soft bi-hyperideal of  S   over  

U  . 

 Proof. Suppose that  B   is a bi-hyperideal of  S  . Then by Corollary 1,  BC   is an L-fuzzy soft 

subsemihypergroup of  S   over  U  . Let  Szyx ∈,,  . 

If  ,, Bzx ∈   then  CB�x��CB�z��
�
1  . So for every  BBSBzyxs ⊆⊆∈ oooo  , we have 

CB�s��
�
1 �CB�x�	CB�z�.

This implies 	s�x�y�z CB�s��
�
1 �CB�x�	CB�z�.

 

If  Bx∉   or  Bz∉  , then  CB�x��
�
0   or  CB�z��

�
0  . Thus we have 
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CB�s�⌫
�
0 �CB�x�	CB�z�.

This implies 	s�x�y�z CB�s�⌫CB�x�	CB�z�.
 

Which shows that  BC   is an L-fuzzy soft bi-hyperideal of  S   over  U  . 

Conversely, assume that  BC   is an L-fuzzy soft bi-hyperideal of  S   over  U  . Then by Corollary 1,  

B  is a subsemihypergroup of  S  . Let  BSBs oo∈  . Then there exist  Bzx ∈,   and  Sy∈   such 

that  zyxs oo∈  . Since 

	s�x�y�z CB�s�⌫CB�x�	CB�z��
�
1 	

�
1 �

�
1.

 

Hence for each  zyxs oo∈  , we have  CB�s��
�
1   and so  Bs∈  . Thus  BBSB ⊆oo  . 

Therefore,  B   is a bi-hyperideal of  S . 

 

 Theorem  4.  An L-fuzzy soft set  Af   of a semihypergroup  S   over  U   is an L-fuzzy soft bi-

hyperideal of  S   over  U   if and only if each non-empty  −α  cut  
α
Af   of  Af   is a bi-hyperideal of  

S  . 

 Proof.  Suppose that  Af   is an L-fuzzy soft bi-hyperideal of  S   over  U  . Then  Af   is an L-fuzzy 

soft subsemihypergroup of  S  . By Proposition 3,  
α
Af   is a subsemihypergroup of  S  . Let  

α
Afba ∈,  . Then  ( ) α⊇af A   and  ( ) α⊇bf A  . Let  Ss∈  . Then by hypothesis 

( ) ( ) ( )

.α⊇

∩⊇∩ ∈ bfafxf AAAbsax oo

 

This implies  ( ) α⊇xf A   for every  bsax oo∈   and so  
α
Afx∈  . This shows that  

ααα
AAA ffSf ⊆oo  . Hence  

α
Af   is a bi-hyperideal of  S  . 

Conversely, suppose that each non-empty subset  
α
Af   of  Af   is a bi-hyperideal of  S  . Then  

α
Af   is 

a subsemihypergroup of  S  . By Proposition 3,  Af   is an L-fuzzy soft subsemihypergroup of  S   over  

U  . Now we show  ( ) ( ) ( )bfafxf AAAbsax ∩⊇∩ ∈ oo
 . 

If  fA�a�	 fA�b��
�
0  , then there is nothing to prove.  

If  fA�a�	 fA�b��
�
0  . Let  ( ) ( ) U

AA Lbfaf ∈=∩ α  . Then 

☺�fA�a�	 fA�b�
fA�a�

and ☺�fA�a�	 fA�b�
fA�b�.
 

This implies  
α
Afba ∈,  . Since each  fA

☺ ��  is a bi-hyperideal of  S  , so for all  Ss∈ ,  

α
Afbsa ⊆oo  . Let  bsax oo∈  . Then  ( ) α⊇xf A   for every  bsax oo∈  . 

 Thus  ( ) ( ) ( )bfafxf AAAbsax ∩⊇∩ ∈ oo
  and hence  Af   is an L-fuzzy soft bi-hyperideal of  S   

over  U  . 

 

Proposition 11.  Every L-fuzzy soft qausi-hyperideal of a semihypergroup  S   over  U   is an L-fuzzy 

soft bi-hyperideal of  S   over  U  . 
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 Proof.  Straightforward. 

 

 Corollary 4.  Every one-sided L-fuzzy soft hyperideal of a semihypergroup  S   over  U   is an L-fuzzy 

soft bi-hyperideal of  S   over U  . 

 Proof.  Striaghtforward. 

 

 Remark 2.  The converse of above corollary is not true in general, as shown in the following Example. 

 Example 2.  Let  { }tzyxS ,,,=   be a semihypergroup with hyperoperation  o   defined in the 

following table 

{ } { } { } { }
{ } { } { } { }
{ } { } { } { }
{ } { } { } { }xxtxxt

xyxxxz

xtxyxxy

xxxxx

tzyx

,

,

,,

o

 

 

Let  { }qpU ,=   be the initial universe and  { }1,,,,,0 dcbaL =   be a complete bounded distributive 

lattice of Example. Let  { } SyxB ⊆= ,  . Define an L-fuzzy soft set  
U

B LSf →:   as  

fB�x��
p

1
,

q

a , fB�y��
p

b
,

q

d
, fB�z��fB�t��

�
0

 . Then  Bf   is an L-fuzzy soft bi-

hyperideal of  S   over  U  . 

   As  
	s�y�z fB�s��fB�x�	 fB�t��

p

1
,

q

a 	
�
0 �

�
0 �

p

b
,

q

d
�fB�y� . Therefore  

Bf   is not an L-fuzzy soft right hyperideal of  S   over  U  . 

Further  
	s�t�y fB�s��fB�x�	 fB�t��

p

1
,

q

a 	
�
0 �

�
0 �

p

b
,

q

d
�fB�y� . Therefore  

Bf   is not an L-fuzzy soft left hyperideal of  S   over  U  . 

 

 Proposition 12.  The product of two L-fuzzy soft bi-hyperideals of  S   over  U   is an L-fuzzy soft bi-

hyperideal of  S   over  U  . 

 Proof.  Straightforward. 

 

5. L-Fuzzy Soft Generalized bi-hyperideal 

 

In this Section, we define the L-fuzzy soft generalized bi-hyperideal. We shall also prove some 

fundamental results of L-fuzzy soft generalized bi-hyperideals. 

 

 Definition 25.  An L-fuzzy soft set  Gf   of a semihypergroup  S   over  U   is called an L-fuzzy soft 

generalized bi-hyperideal of  S   over  U   if  ( ){ } ( ) ( )zfxfaf GGGzyxa ∩⊇∩ ∈ oo
  for all  

Szyx ∈,,  . 

 

 Proposition 13.  Let  Gf   be an L-fuzzy soft set of a semihypergroup  S   over  U  . Then  Gf   is an L-

fuzzy soft generalized bi-hyerideal of  S   over  U   if and only if  fG �
�
1 � fG
fG  . 

 Proof.  The proof is similar to the proof of Proposition 9. 
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 Proposition 14.  A non-empty subset  G   of a semihypergroup  S   is a generalized bi-hyperideal of  

S   if and only if the L-fuzzy soft characteristic function  GC   of  G   is an L-fuzzy soft generalized bi-

hyperideal of  S   over  U  . 

 Proof.  The proof is similar to the proof of Proposition 10. 

 

 Theorem 5.  An L-fuzzy soft set  Gf   of a semihypergroup  S   over  U   is an L-fuzzy soft generalized 

bi-hyperideal of  S   over  U   if and only if each non-empty  −α  cut  
α

Gf   of  Gf   is a generalized bi-

hyperideal of  S  . 

 Proof.  The proof is similar to the proof of Theorem 4. 

 

 Remark 3. Every L-fuzzy soft bi-hyperideal of a semihypergroup  S   over  U   is an L-fuzzy soft 

generalized bi-hyperideal of  S   over  U  . But the converse is not true in general, because every L-

fuzzy soft set of a semihypergroup  S   over  U   is not an L-fuzzy soft subsemihypergroup. 

 

 

 Example 3. Consider the semihypergroup  { }tzyxS ,,,=   with hyperoperation  o   defined by 

 

{ } { } { } { }
{ } { } { } { }
{ } { } { } { }
{ } { } { } { }xxxxt

xxxxz

xtxxxy

xxxxx

tzyx

,

o

 

Let  { }mlU ,=   be the initial universe and  { }1,,,,,0 dcbaL =   be a complete bounded distributive 

lattice of Example 1. Let  { } SzyxG ⊆= ,,  . Define an L-fuzzy soft set  
U

G LSf →:   as  

fG�x��
l

1
, m

a , fG�y��
l
a , m

b
, fG�z��

l
c , m

d
, fG�t��

�
0

 . Then  Gf   is an L-

fuzzy soft generalized bi-hyperideal of  S   over  U  . For  Gf   to be an L-fuzzy soft bi-hyperideal, we 

calculate  fG � fG  . 

For  St∈  , we have 

�fG � fG��t���t�u�v fG�u�	 fG�v��

�fG�y�	 fG�z��

� l
a , m

b
	 l

c , m
d

� l
c , m

d
⌦

�
0 �fG�t�.

 

So,  fG � fG⌦fG   and hence by Proposition 9,  Gf   is not an L-fuzzy soft bi-hyperideal of  S   over  

U  . 

 

 Proposition 15.  The product of two L-fuzzy soft generalized bi-hyperideals of  S   over  U   is an L-

fuzzy soft generalized bi-hyperideal. 

 Proof. The proof follows from Proposition 12. 
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6. L-Fuzzy Soft Interior hyperideal 

 

In this Section, we define L-fuzzy soft interior hyperideal and prove some important results. We also 

give some counter examples. 

 

 Definition 26.  An L-fuzzy soft set  f I   of a semihypergroup  S   over  U   is called an L-fuzzy soft 

interior hyperideal of  S   over  U   if  ( ){ } ( )bfsf IIcbas ⊇∩ ∈ oo
  for all Scba ∈,,  . 

 

 Proposition 16.  Let  If   be an L-fuzzy soft set of a semihypergroup  S   over  U  . Then  If   is an L-

fuzzy soft interior hyperideal of  S   over  U   if and only if  
�
1 � f I �

�
1
f I  . 

 Proof. The proof is similar to the proof of Proposition 9. 

 

 Proposition 17.  A non-empty subset  I   of a semihypergroup  S   is an interior hyperideal of  S   if 

and only if the L-fuzzy soft characteristic function  IC   of  I   is an L-fuzzy soft interior hyperideal of  

S   over  U  . 

 Proof. The proof is similar to the proof of Proposition 10. 

 

 Theorem 6.  An L-fuzzy soft set  If   of a semihypergroup  S   over  U   is an L-fuzzy soft interior 

hyperideal of  S   over  U   if and only if each non-empty  −α  cut  
α

If   of  If   is an interior 

hyperideal of  S  . 

 Proof.  The proof is similar to the proof of Theorem 4. 

 

 Lemma 2. Every L-fuzzy soft hyperideal  If   of a semihypergroup  S   over  U   is an L-fuzzy soft 

interior hyperideal of  S   over  U  . 

 Proof.  Straightforward. 

 

 Remark 4. The converse of above lemma is not true in general, as shown in the following Example. 

 

 Example 4. Let  { }tzyxS ,,,=   be the semihypergroup of Example 3. Let  { }qpU ,=   be the initial 

universe and  { }1,,,,,0 dcbaL =   be a complete bounded distributive lattice of Example 1. Let  

{ } SyxI ⊆= ,  . Define an L-fuzzy soft set  
U

I LSf →:   as  

f I�x��
p

1
,

q

a , f I�y��
p

1
,

q

d
, f I�z��f I�t��

�
0

 . Then  If   is an L-fuzzy soft interior 

hyperideal of  S   over  U  .  

           Now as  
	s�y�z f I�s��f I�x�	 f I�t��

p

1
,

q

a 	
�
0 �

�
0 �

p

1
,

q

d
�f I�y� .  

Therefore  If   is not an L-fuzzy soft right hyperideal of  S   over  U  . Subsequently  If   is not an L-

fuzzy soft hyperideal of  S   over  U  . 

 

 Proposition 18.  Let  S   be a semihypergroup with identity  e  . Then  If   is an L-fuzzy soft 

hyperideal of  S   over  U   if and only if  If   is an L-fuzzy soft interior hyperideal of  S   over  U  . 

 Proof.  Straightforward. 

 

7. Regular and Intra-regular Semihypergroups 

 

               In this Section, we characterize the regular and intra-regular semihypergroups by using the 

properties of their L-fuzzy soft hyperideals. 
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Theorem 7.  A semihypergroup  S   is regular if and only if  fA � gB
��fA	gB   for every L-fuzzy soft 

right hyperideal  Af   and L-fuzzy soft left hyperideal  Bg   of  S   over  U  . 

 Proof.  Suppose that S  is a regular semihypergoup. Let  Af   and Bg  be L-fuzzy soft right and L-fuzzy 

soft left hyperideals of  S   over  U  , respectively. Since S is regular, so for every Sa∈  there exists  

Sx∈   such that  axaa oo∈  . Let  axp o∈   be such that  paa o∈  . Then 

�fA � gB��a���a�b�c fA�b�	gB�c��

⌫fA�a�	gB�p�

⌫fA�a�	gB�a� because gB�p�⌫	p�x�a gB�p�⌫gB�a�

� fA	gB �a�.
 

This implies  fA	gB
fA �gB   and by Proposition 4,  fA � gB
fA	gB  . 

 Hence  fA � gB
��fA	gB  . 

Conversely, suppose that  fA � gB
��fA	gB   for every L-fuzzy soft right hyperidal  Af   and L-fuzzy 

soft left hyperideal  Bg   of  S   over  U  . Let  A   and  B   be right and left hyperideals of  S  , 

respectively. Then by Corollary 2, the L-fuzzy soft characteristic functions  AC   and  BC   of  A   and  

B   are L-fuzzy soft right hyperideal and L-fuzzy soft left hyperideal of  S   over  U  , respectively. By 

hypothesis  CA �CB
��CA	CB   and by Proposition 1, we have 

CA�B
��CA �CB

��CA	CB
��CA	B .

 

This implies  BABA ∩=o  . Hence by Theorem 1,  S   is a regular semihypergroup. 

 

 Theorem 8. The following assertions are equivalent for a semihypergroup  S  . 

 �1�   S   is regular. 

 �2�   fA �
�
1 � fA

��fA   for every L-fuzzy soft generalized bi-hyperideal  Af   of  S   over  U  . 

 �3�   fA �
�
1 � fA

��fA   for every L-fuzzy soft bi-hyperideal  Af   of  S   over  U  . 

 �4�   fA �
�
1 � fA

��fA   for every L-fuzzy soft qausi-hyperideal  Af   of  S   over  U  . 

 Proof.  ( ) ( )21 ⇒   Let  S   be a regular semihypergroup and  Af   be an L-fuzzy soft generalized bi-

hyperideal of  S   over  U  . Since  S   is regular, so for every  Sa∈   there exists  Ss∈   such that  

asaa oo∈  . Let  sax o∈   be such that  axa o∈  . Then 
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fA �
�
1 � fA �a���a�b�c fA �

�
1 �b�	 fA�c�

⌫ fA �
�
1 �x�	 fA�a�

��x�p�q fA�p�	
�
1�q� 	 fA�a�

⌫fA�a�	
�
1�s�	 fA�a�

� fA�a�	 fA�a�

� fA�a�.
 

Thus we have  fA �
�
1 � fA⌫fA  . Since  Af   is an L-fuzzy soft generalized bi-hyperideal of  S   over  

U  , so  fA �
�
1 � fA
fA  . Hence  fA �

�
1 � fA

��fA  . 

 ( ) ( )32 ⇒   and  ( ) ( )43 ⇒   are strarightforward. 

 ( ) ( )14 ⇒   Let  Af   and  Bg   be L-fuzzy soft right and L-fuzzy soft left hyperideals of  S   over  U  , 

respectively. Then by Corollary 3,  fA	gB   is an L-fuzzy soft qausi-hyperideal of  S   over  U  . Hence 

by hypothesis 

fA	gB
�� fA	gB �

�
1 � fA	gB


fA �
�
1 � gB


fA � gB .

 

But  fA � gB
fA	gB   is always true, for every L-fuzzy soft right hyperideal  Af   and L-fuzzy soft 

left hyperideal  Bg   of  S   over  U  . Hence  fA � gB
��fA	gB  . Therefore by Theorem 7,  S   is a 

regular semihypergroup. 

 

 Theorem 9. The following assertions are equivalent for a semihypergroup  :S   

1)  S   is regular. 

2)  fA	gB
fA � gB   for every L-fuzzy soft generalized bi-hyperideal  Af   and every L-fuzzy soft left 

hyperideal  Bg   of  S   over  U  . 

3)  fA	gB
fA � gB   for every L-fuzzy soft bi-hyperideal  Af   and every L-fuzzy soft left hyperideal  gB   of  

S   over  U  . 

4)  fA	gB
fA � gB   for every L-fuzzy soft qausi-hyperideal  Af   and every L-fuzzy soft left hyperideal  Bg   

of  S   over  U  . 

 Proof.  ( ) ( )21 ⇒   Let  Af   and  Bg   be any L-fuzzy soft generalized bi-hyperideal and L-fuzzy soft 

left hyperideal of  S   over  U  , respectively. Since  S   is regular, so for every  Sa∈   there exists  

Sx∈   such that  axaa oo∈  . Let  axp o∈   be such that  paa o∈  . Then 
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�fA � gB��a���a�b�c fA�b�	gB�c��

⌫fA�a�	gB�p�.

Also gB�p�⌫�p�x�a gB�a�

⌫gB�a� because gB is L-fuzzy soft left hyperideal.
 

Thus we have  
�fA � gB��a�⌫fA�a�	gB�a�� fA	gB �a�

  and hence  fA � gB⌫fA	gB  

. 

 ( ) ( ) ( )432 ⇒⇒   are straight forward. 

 ( ) ( )14 ⇒   Let  Af   and  Bg   be any L-fuzzy soft right hyperideal and L-fuzzy soft left hyperideal of  

S   over  U  , respectively. Then  Af   is an L-fuzzy soft qausi-hyperideal of  S   over  U  . Then by 

hypothesis  fA	gB
fA � gB  . But  fA � gB
fA	gB   always holds, for every L-fuzzy soft right 

hyperideal  Af   and L-fuzzy soft left hyperideal  gB   of  S   over  U  . Thus  fA	gB
��fA � gB  . 

Therefore by Theorem 7,  S   is a regular semihypergroup. 

 Theorem 10. The following assertions are equivalent for a semihypergroup  :S   

1)  S   is regular. 

2)  fA	gB
fA � gB   for every L-fuzzy soft right hyperideal  Af   and every L-fuzzy soft generalized bi-

hyperideal  Bg   of  S   over  U  . 

3)  fA	gB
fA � gB   for every L-fuzzy soft right hyperideal  Af   and every L-fuzzy soft bi-hyperideal  Bg   of  

S   over  U  . 

4)  fA	gB
fA � gB   for every L-fuzzy soft right hyperideal  Af   and every L-fuzzy soft qausi- hyperideal  

Bg   of  S   over  U  . 

 Proof.  The proof is similar to the proof of Theorem 9. 

 

 Theorem 11. The following assertions are equivalent for a semihypergroup  :S   

1)  S   is intra-regular. 

2)  RLRL o⊆∩   for every right hyperideal  R   and every left hyperideal  L   of  S  . 

3)  fA	gB
fA � gB   for every L-fuzzy soft right hyperideal  Bg   and every L-fuzzy soft left hyperideal  Af   

of  S   over  U  . 

 Proof.  ( ) ( )31 ⇒   Let  Af   and  Bg   be any L-fuzzy soft left hyperideal and L-fuzzy soft right 

hyperideal of  S   over  U  , respectively and  Sa∈  . Since  S   is intra-regular, so there exist  

Syx ∈,   such that  yaaxa ooo∈  . Let  axp o∈   and  yaq o∈   be such that  qpa o∈  . 

Then we have 

�fA � gB��a���a�s�t fA�s�	gB�t��

⌫fA�p�	gB�q�.
 

Since  Af   and  Bg   are L-fuzzy soft left and L-fuzzy soft right hyperideals of  S   over  U  , 

respectively. Therefore 
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( ) ( ) ( )

( ) ( ) ( ). and agqgqg

afpfpf

BByaqB

AAaxpA

⊇∩⊇

⊇∩⊇

∈

∈

o

o

 

Thus 

�fA � gB��a�⌫fA�p�	gB�q�

⌫fA�a�	gB�a�

� fA	gB �a�.

 

Hence  fA	gB
fA � gB  . 

 ( ) ( )23 ⇒   Let  L   and  R   be any left and right hyperideals of  S  , respectively. Then by Corollary 

2, the L-fuzzy soft characteristic function  LC   of  L   is an L-fuzzy soft left hyperideal of  S   over  U   

and the L-fuzzy soft characteristic function  RC   of  R   is an L-fuzzy soft right hyperideal of  S   over  

U  . By hypothesis, we have  CL	CR
CL �CR   and by Proposition 1, we have 

CL	R
��CL	CR
CL �CR

��CL�R .
 

This implies  RLRL o⊆∩  . 

 ( ) ( )12 ⇒   Let  Sa∈  . Let  la ><   and  ra ><   be left and right hyperideals of  S   generated by  

a  , respectively. Then 

{ }( ) { }( )
( ) ( ) ( ) ( ).SaaSaaSSaaaa

SaaaSa

aa

aaa

rl

rl

oooooooo

ooo

o

∪∪∪=

∪∪=

><><⊆

><∩><∈

 

 

If  aaa o∈  , then  SaaSaaaaaaa ooooooo ⊆⊆∈  . 

If  Saaa oo∈  , then  ( ) ( ) ( ) SaaSSSaaaSSaaaSaaa ooooooooooooo ⊆⊆⊆∈  . 

If  aaSa oo∈  , then  ( ) ( ) ( ) SaaSaaaSSaaaSSaaSa ooooooooooooo ⊆⊆⊆∈  . 

Thus in each case  SaaSa ooo∈  . This means that for each  Sa∈   there exist  Syx ∈,   such 

that  yaaxa ooo∈  . Hence  S   is an intra-regular semihypergroup. 

  

 Theorem 12. The following assertions are equivalent for a semihypergroup  :S   

1)  S   is regular and intra-regular. 

2) Every L-fuzzy soft qausi-hyperideal of  S   over  U   is idempotent. 

3) Every L-fuzzy soft bi-hyperideal of  S   over  U   is idempotent. 

4)  fA	gB
fA � gB   for every L-fuzzy soft qausi-hyperideal  Af   and  Bg   of  S   over  U  . 

5)  fA	gB
fA � gB   for every L-fuzzy soft qausi-hyperideal  Af   and every L-fuzzy soft bi-hyperideal  Bg   

of  S   over  U  . 

6)  fA	gB
fA � gB   for every L-fuzzy soft qausi-hyperideal  Af   and every L-fuzzy soft generalized bi-

hyperideal  Bg   of  S   over  U  . 
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7)  fA	gB
fA � gB   for every L-fuzzy soft bi-hyperideal  fA   and every L-fuzzy soft qausi-hyperideal  Bg   of  

S   over  U  . 

8)  fA	gB
fA � gB   for every L-fuzzy soft bi-hyperideal  Af   and  Bg   of  S   over  U  . 

9)  fA	gB
fA � gB   for every L-fuzzy soft bi-hyperideal  Af   and every L-fuzzy soft generalized bi-

hyperideal  Bg   of  S   over  U  . 

10)  fA	gB
fA � gB   for every L-fuzzy soft generalized bi-hyperideal  Af   and every L-fuzzy soft qausi-

hyperideal  Bg   of  S   over  U  . 

11)  fA	gB
fA � gB   for every L-fuzzy soft generalized bi-hyperideal  Af   and every L-fuzzy soft bi-

hyperideal  Bg   of  S   over  U  . 

12)  fA	gB
fA � gB   for every L-fuzzy soft generalized bi-hyperideal  Af   and  Bg   of  S   over  U  . 

 Proof.  ( ) ( )121 ⇒   Let  Af   and  Bg   be any L-fuzzy soft generalized bi-hyperideals of  S   over  

U   and  Sa∈  . Then by our hypothesis there exist  Szyx ∈,,   such that  axaa oo∈   and  

zaaya ooo∈  . Thus 

( )
( ) ( )
( ) ( ) ( )
( ) ( ).axzaayxa

axzaayxa

axaxa

axaxa

axaa

ooooooo

ooooooo

oooo

oooo

oo

=

⊆

⊆

⊆

∈

 

Then for some  ayxap ooo∈   and  axzaq ooo∈  , we have  qpa o∈  . Thus we have 

�fA � gB��a���a�s�t fA�s�	gB�t��

⌫fA�p�	gB�q�.
 

Since  Af   and  Bg   are L-fuzzy soft generalized bi-hyperideals, so 

( ) ( ) ( ) ( )

( )

( ) ( ) ( ) ( )

( ).

 and

ag

agagqg

af

afafpf

B

BBBaxzaq

A

AAAayxap

=

∩⊇∩

=

∩⊇∩

∈

∈

ooo

ooo

 

Thus 

�fA � gB��a�⌫fA�p�	gB�q�

⌫fA�a�	gB�a�

� fA	gB �a�.

 

Hence  fA	gB
fA � gB  . 

It is clear that  ( ) ( ) ( ) ( ) ( ),24101112 ⇒⇒⇒⇒    ( ) ( ) ( ) ( ) ( ),478912 ⇒⇒⇒⇒    

( ) ( ) ( ) ( )45612 ⇒⇒⇒   and  ( ) ( ) ( )238 ⇒⇒  . 
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 ( ) ( )12 ⇒   Let  Q   be a qausi-hyperideal of  S . Then by Proposition 7, the L-fuzzy soft characteristic 

function  QC   of  Q   is an L-fuzzy soft qausi-hyperideal of  S   over  U  . By hypothesis 

CQ�Q �CQ �CQ �CQ.
 

Thus  QQQ =o  . Hence by Theorem 2,  S   is regular and intra-regular semihypergroup. 

 

 Theorem 13. Let  S   be a semihypergroup. Then the following statements are equivalent: 

1)  S   is both regular and intra-regular. 

2)  fA	gB
�fA � gB�	�gB � fA�  for every L-fuzzy soft right hyperideal  Af   and every L-fuzzy soft left 

hyperideal  Bg   of  S   over  U  . 

3)  fA	gB
�fA � gB�	�gB � fA�  for every L-fuzzy soft right hyperideal  Af   and every L-fuzzy soft 

qausi-hyperideal  Bg   of  S   over  U  . 

4)  fA	gB
�fA � gB�	�gB � fA�  for every L-fuzzy soft right hyperideal  Af   and every L-fuzzy soft bi-

hyperideal  Bg   of  S   over  U  . 

5)  fA	gB
�fA � gB�	�gB � fA�  for every L-fuzzy soft right hyperideal  Af   and every L-fuzzy soft 

generalized bi-hyperideal  Bg   of  S   over  U  . 

6)  fA	gB
�fA � gB�	�gB � fA�  for every L-fuzzy soft left hyperideal  Af   and every L-fuzzy soft qausi-

hyperideal  Bg   of  S   over  U  . 

7)  fA	gB
�fA � gB�	�gB � fA�  for every L-fuzzy soft left hyperideal  Af   and every L-fuzzy soft bi-

hyperideal  Bg   of  S   over  U  . 

8)  fA	gB
�fA � gB�	�gB � fA�  for every L-fuzzy soft left hyperideal  Af   and every L-fuzzy soft 

generalized bi-hyperideal  Bg   of  S   over  U  . 

9)  fA	gB
�fA � gB�	�gB � fA�  for every L-fuzzy soft qausi-hyperideal  Af   and  Bg   of  S   over  U  . 

10)  fA	gB
�fA � gB�	�gB � fA�  for every L-fuzzy soft qausi-hyperideal  Af   and every L-fuzzy soft bi-

hyperideal  Bg   of  S   over  U  . 

11)  fA	gB
�fA � gB�	�gB � fA�  for every L-fuzzy soft qausi-hyperideal  Af   and every L-fuzzy soft 

generalized bi-hyperideal  Bg   of  S   over  U  . 

12)  fA	gB
�fA � gB�	�gB � fA�  for every L-fuzzy soft bi-hyperideal  Af   and  Bg   of  S   over  U  . 

13)  fA	gB
�fA � gB�	�gB � fA�  for every L-fuzzy soft bi-hyperideal  Af   and every L-fuzzy soft 

generalized bi-hyperideal  Bg   of  S   over  U  . 

14)  fA	gB
�fA � gB�	�gB � fA�  for every L-fuzzy soft generalized bi-hyperideal  Af   and  Bg   of  S   

over  U  . 

 Proof.  ( ) ( )141 ⇒   Let  Af   and  Bg   be L-fuzzy soft generalized bi-hyperideals of  S   over  U  . 

Then by Theorem 12,  fA	gB
fA �gB  . Also we have 

133 



Mahmoood et al.,2017 

fA	gB
��gB	fA


gB � fA .

 

Therefore  fA	gB
�fA � gB�	�gB � fA� . 

It is clear that  ( ) ( ) ( ) ( ) ( ) ( ),269121314 ⇒⇒⇒⇒⇒    ( ) ( ) ( ) ( ),9101114 ⇒⇒⇒    

( ) ( ) ( ) ( ) ( )234514 ⇒⇒⇒⇒  . 

 ( ) ( )12 ⇒   Let  Af   and  Bg   be any L-fuzzy soft right hyperideal and L-fuzzy soft left hyperideal of  

S   over  U , respectively. Then we have 

fA	gB 
�fA � gB�	�gB � fA�


�gB � fA�.

 

So by Theorem 11,  S   is intra-regular. Since 

fA	gB 
�fA � gB�	�gB � fA�


�fA � gB�.

 

Also  fA � gB
fA	gB  , always holds for every L-fuzzy soft right hyperideal  fA   and L-fuzzy soft 

left hyperideal  gB  . Therefore we have  fA	gB
��fA � gB  . Thus by Theorem 7,  S   is regular. 

 

 Theorem 14. Let  S   be a semihypergroup. Then the following statements are equivalent: 

1)  S   is regular and intra-regular. 

2)  fA	gB
fA � gB � fA   for every L-fuzzy soft qausi-hyperideal  Af   and every L-fuzzy soft left hyperideal  

Bg   of  S   over  U  . 

3)  fA	gB
fA � gB � fA   for every L-fuzzy soft qausi-hyperideal  Af   and every L-fuzzy soft right 

hyperideal  gB   of  S   over  U  . 

4)  fA	gB
fA � gB � fA   for every L-fuzzy soft qausi-hyperideals  Af   and  Bg   of  S   over  U  . 

5)  fA	gB
fA � gB � fA   for every L-fuzzy soft qausi-hyperideal  Af   and every L-fuzzy soft bi-hyperideal  

gB   of  S   over  U  . 

6)  fA	gB
fA � gB � fA   for every L-fuzzy soft qausi-hyperideal  Af   and every L-fuzzy soft generalized bi-

hyperideal  Bg   of  S   over  U  . 

7)  fA	gB
fA � gB � fA   for every L-fuzzy soft bi-hyperideal  fA   and every L-fuzzy soft left hyperideal  

gB   of  S   over  U  . 

8)  fA	gB
fA � gB � fA   for every L-fuzzy soft bi-hyperideal  Af   and every L-fuzzy soft right hyperideal  

Bg   of  S   over  U  . 

9)  fA	gB
fA � gB � fA   for every L-fuzzy soft bi-hyperideal  Af   and every L-fuzzy soft qausi-hyperideal  
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gB   of  S   over  U  . 

10)  fA	gB
fA � gB � fA   for every L-fuzzy soft bi-hyperideals  Af   and  Bg   of  S   over  U  . 

11)  fA	gB
fA � gB � fA   for every L-fuzzy soft bi-hyperideal  Af   and every L-fuzzy soft generalized bi-

hyperideal  Bg   of  S   over  U  . 

12)  fA	gB
fA � gB � fA   for every L-fuzzy soft generalized bi-hyperideal  Af   and every L-fuzzy soft left 

hyperideal  Bg   of  S   over  U  . 

13)  fA	gB
fA � gB � fA   for every L-fuzzy soft generalized bi-hyperideal  Af   and every L-fuzzy soft right 

hyperideal  Bg   of  S   over  U  . 

14)  fA	gB
fA � gB � fA   for every L-fuzzy soft generalized bi-hyperideal  Af   and every L-fuzzy soft qausi-

hyperideal  gB   of  S   over  U  . 

15)  fA	gB
fA � gB � fA   for every L-fuzzy soft generalized bi-hyperideal  Af   and every L-fuzzy soft bi-

hyperideal  gB   of  S   over  U  . 

16)  fA	gB
fA � gB � fA   for every L-fuzzy soft generalized bi-hyperideals  Af   and  Bg   of  S   over  U  . 

 Proof  ( ) ( )161 ⇒   Let  Af   and  Bg   be any L-fuzzy soft generalized bi-hyperideals of  S   over  U   

and  Sa∈  . Since  S   is regular as well as intra-regular, so there exist  Szyx ∈,,   such that  

axaa oo∈   and  zaaya ooo∈  . Thus 

( ) ( )
( ) ( )

( ) ( ) ( ).axzaayxzaayxa

axzaayxzaayxa

axaxaxa

axaa

oooooooooooo

oooooooooooo

oooooo

oo

=

⊆

⊆

∈

 

Then for some  Srqp ∈,,  , we have  ayxap ooo∈  ,  ayxzaq oooo∈   and  

axzar ooo∈   such that  rqpa oo∈  . Let  qpl o∈   be such that  rla o∈  . Thus we have 

�fA � gB � fA��a���a�s�t �fA � gB��s�	 fA�t��

⌫�fA � gB��l�	 fA�r�

��l�b�c fA�b�	gB�c��	 fA�r�

⌫fA�p�	gB�q�	 fA�r�.
 

Since  Af   and  Bg   are L-fuzzy soft generalized bi-hyperideals of  S   over  U  , so we have 

fA�p�⌫	p�a��x�y��a fA�p�⌫fA�a�	 fA�a��fA�a�,
 

 

gB�q�⌫	q�a��z�x�y��a gB�q�⌫gB�a�	gB�a��gB�a�
 

 

and fA�r�⌫	r�a��z�x��a fA�a�⌫fA�a�	 fA�a��fA�a�.
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This shows that 

�fA � gB � fA��a�⌫fA�a�	gB�a�	 fA�a�

� fA�a�	 fA�a�	gB�a�

� fA�a�	gB�a�

� fA	gB �a�.

 

Hence  fA	gB
fA � gB � fA  . 

It is clear that  ( ) ( ) ( ) ( ) ( )345611 ⇒⇒⇒⇒  ,  ( ) ( ) ( ) ( ) ( ) ( )3813141516 ⇒⇒⇒⇒⇒  ,  

( ) ( ) ( ) ( )271214 ⇒⇒⇒   and  �16�� �11�� �10�� �9�� �8� . 

 ( ) ( )13 ⇒   Let  fA   be an L-fuzzy soft qausi-hyperideal of  S   over  U  . Since  
�
1   is an L-fuzzy soft 

right hyperideal of  S   over  U  , thus we have  fA
��fA	

�
1��fA �

�
1 � fA  . 

Hence by Theorem 8,  S   is regular. Let  Bg   be any L-fuzzy soft right hyperideal of  S   over  U  . 

Since  Af   is an L-fuzzy soft qausi-hyperideal of  S   over  U  , so we have 

fA	gB 
fA � gB � fA


fA � gB �
�
1


fA � gB .

 

Hence by Theorem 11,  S   is intra-regular. 

Similarly, we can prove  ( ) ( )12 ⇒  . 

 

8. CONCLUSION 

 

In this paper, we have introduced L-fuzzy soft quasi-hyperideal, L-fuzzy soft bi-hyperideal, L-fuzzy soft 

generalized bi-hyperideal and L-fuzzy soft interior hyperideal of a semihypergroup  S   over  U  . We 

have investigated some important algebraic properties of these hyperideals. Also we have characterized 

Regular and Intra-regular semihypergroups in terms of these L-fuzzy soft hyperideals, where L is a 

complete bounded distributive lattice. In future we will study prime and semiprime L-fuzzy soft bi-

hyperideals of a semihypergroup  S   over  U  . 

 

REFERENCES 

 

[1] Aktas, H., Cagman, N., Soft sets and soft groups, Inform. Sci.  ( ) 273527262007177 −  . 

[2] Ali, M. I., A note on soft sets, rough soft sets and fuzzy soft sets, Appl. Soft comput.  33323329)2011(11 −  . 

[3] Ali, M. I., Feng, F., Liu. X., Min, W. K., and Shabir, M., On some new operations in soft set theory, Comput. 

Math. Appl.  15531547)2009(57 −  . 

[4] Ali, M. I., Shabir, M., and Naz, M., Algebra structures of soft sets associated with new operations, Comput. 

Math. Appl.  26542647)2011(9 −  . 

[5] Ali, M. I., Shabir, M., Samina, Application of L-fuzzy soft set to semirings, J. Intelligent & Fuzzy Systems, Vol.  

( ) 17421731,201427 −  . 

136 



J. Appl. Environ. Biol. Sci., 7(11)115-137, 2017 

[6] Chen, D., Tsang, E. C. C., Yeung, D. S., Wong, X., The parametrization reduction of soft sets and its 

applications, Comput. Math. Appl.  ( ) 763757200549 −  . 

[7] Corsini, P., and Leoreanu, V., Applications of hyperstructures theory, Kluwer Acamedic Publishers Dordrecht, 

Hardbound,  2003 . 

[8] Corsini, P., Shabir, M., and Mahmood, T., Semisimple semihypergroups in terms of hyperideals and fuzzy 

hyperideals, Iranian Journal of Fuzzy Systems,  ( ) 111952011)6(8 −  . 

[9] Davvaz, B., Fuzzy hyperideals in semihypergroups, Italain J. Pure and Appl. Math.,  ( ) 7467,20008 −  . 

[10] Feng, F., Jun, Y. B., Liu, X., and Li, L., An adjustable approach to fuzzy soft set based decision making, J. 

Comput. Appl. Math.  2010)2010)(1(234 −  . 

[11] Feng, F., Jun, Y. B., Zhao, X., Soft semirings, Comput. Math. Appl.  ( ) 26282621200856 −  . 

[12] Feng, F., Li, C., Davvaz, B., and Ali, M. I., Soft sets combined with fuzzy sets and rough sets: a tentative 

approach, Soft Comput.  911899)2010(14 −  . 

[13] Feng, F., Liu, X., Leoreanu-Fotea, V., and Jun, Y. B., Soft sets and rough sets, Inform. Sci.  

11371125)2011(181 −  . 

[14] Goguen, J. A., L-fuzzy sets, J. Math. Anal. Appl., 174145)1967(18 −  . 

[15] Hasankhani, A., Ideals in semihypergroups and Green's relations., Ratio Mathematics,  ( ) 3629,199913 −  . 

[16] Koskas, M., Groupoides demi-hypergroups et hypergroups, J. Math pures Appl.,  ( ) 192155,197049 −  . 

[17] Li, Z., Zheng, D., and Hao, J., L-fuzzy soft sets based on complete Boolean lattices, Comput. Math. Appl.  64    

)2012(    25742558−  . 

[18] Maji, P. K., Biswas, R, and Roy, A. R., Fuzzy soft sets, J. Fuzzy Math.  602589)2001(9 −  . 

[19] Maji, P. K., Biswas, R., and Roy, A. R., Soft set theory, Comput. Math. Appl.  562555)2003(45 −  . 

[20] Marty, F., Sur une generalization de la notion de group, in: Proc.  8th Congress Mathematics Scandenaves, 

Stockholm,  ( ) 49451934 −  . 

[21] Molodtsov, D., Soft set theory-first result. Comput. Math. Appl.  3119)1999(37 −  . 

[22] Onipchuk, S. V., Regular semihypergroups  ( ),Russian   Mat. Sb.  ( ) ;5443,1992183 −  transltion in 

Russian Acad. Sci. Sb. Math.  ( ) 164155,199376 −  . 

[23] Pei, D., Miao, D., From soft sets to information systems, Proc. IEEE Int. Conf. Granular Comput.  

( ) 311920052 −  . 

[24] Roy, A. R., and Maji, P. K., A fuzzy soft set theoretic approach to decision making problems. J. Comput. Appl. 

Math.  418412)2007(203 −  . 

[25] Sezgin, A., and Atagun, A. O., On operations of soft sets, Comput. Math. Appl.  ( ) 14671457)2011(561 −  . 

[26] Shabir, M., Ghafoor, M., On L-fuzzy soft semigroups, Annals of Fuzzy Mathematics and Informations,  

( ) 10441027)2014(68 −  . 

[27] Shabir, M., Ayub, S., Bashir, S.,Application of L-fuzzy soft sets on semihypergroups, Submitted. 

[28] Tanay, B., and Kandemir, M. B., Topological structure of fuzzy soft sets, Comput. Math. Appl.  

29572952)2011(61 −  . 

[29] Yang, X., Lin, T., Yang, J., Li, Y., and Yu, D., Combination of interval-valued fuzzy sets and soft sets, 

Comput. Math. Appli.  527521)2009(58 −  . 

[30] Zadeh, L. A., Fuzzy sets, Inform. Control  ( ) 35333819658 −  .  

 

 

 

137 



 

J. Appl. Environ. Biol. Sci., 7(11)138-143, 2017 

© 2017, TextRoad Publication 

ISSN: 2090-4274 

Journal of Applied Environmental  

and Biological Sciences 

www.textroad.com 

 

*Corresponding Author: Naheed Zahra, Senior Scientific Officer at Social Science Research Institute 

Impact of Climate Change Hostilities on Livelihood Strategies:  

A Case Study of Rainfed Pothwar Area of Pakistan 

 
Naheed Zahra*, Nadeem Akmal***, Nusrat Habib*, Saima Rani**, Mubashira Nazir** and Irum Raza** 

 
*Senior Scientific Officer at Social Science Research Institute 

**Scientific Officer at Social Science Research Institute 
***Principal Scientific Officer at Social Science Research Institute 

 
Received: June 6, 2017 

Accepted: August 20, 2017 

ABSTRACT 

 

The present paper is based on primary data collected by conducting farm level survey in Attock and Chakwal district 

in 2016. Data was collected from 64 respondents. Descriptive and bi-variate analysis was used to link different 

socio-economic characteristics of the farmers with different coping mechanisms against the climatic hazards. 

Farming is the major occupation at the study sites and most of the families depend on it for their subsistence. 

Farmers in the study area are well aware about climate change happening around them and have their own strategies 

to cope up with the challenges brought by these climatic disturbances. The harshness of the climate change has make 

the dependency of farm families on livestock and off-farm sources of income as the crop sector is unable to fulfill 

the livelihood needs of increasing population. People have opted to adopt off farm employment opportunities to 

retain their livelihood mostly away from their native areas. In this regard government should come forward and play 

its role to overcome these climatic challenges by introducing drought resistant/heat tolerant crop verities.  

KEY WORDS: Climate Change, Livelihood, Strategies, Socio-economic 

 

INTRODUCTION 

 

It is estimated that due to climate change scenario the yield of different crops in Pakistan has decreased 

(IPCC, 2001).  Especially its impact on water resources can be quite diverse and uncertain. In Pakistan where 

different climate conditions exist, the effect of climate change could be more significant. Pakistan’s economy is 

based on agriculture and highly dependent on Indus irrigation system. Changes in flow magnitudes are likely to 

increase tensions among the growers, with regard to reduced water flows in the dry season and high flows and 

resulting flood problems during the wet season. Climate change is basically due to the increase in the concentration 

of greenhouse gases (GHGs) like carbon dioxide, methane and nitrous oxide in the atmosphere. These gases trap the 

sunlight and increase the earth’s overall temperature. Although, Pakistan contributes very little to the overall GHG 

emissions; but remains severely impacted by the adverse effects of global climate change (Rasul 2014). 

Due to agrarian based economy and high dependency on natural resources for livelihoods, it is highly 

vulnerable to extremity of climate. Farming is the major occupation in rural areas mostly rural families depend on it 

for their subsistence (Berkes and Jolly, 2001). Barani area make a significant contribution to agricultural and 

livestock production of Pakistan. Out of total cropped area 20 million hectares about 5 million do not have any 

irrigation facility and completely depend on rain. In Punjab barani area contribute about 20 percent of cropped area 

while in pothowar region cropped area is over 90% rain fed area is characterized as agriculture land which do not 

have access to any type of irrigation system. Due to low and unreliable rain condition of the region yields of main 

crops are low and farm income remains insufficient to maintain the family. Water availability for the cultivation of 

wheat in Pakistan is 26 MAF (million acre feet) which is still 28.6% lower than the normal requirement of water 

(Nelson et al.1999). In near future a drastic decline in the water availability would cast a sharp decline towards the 

production of agricultural productivity. 

The existing cropping systems are not in harmony with the rainfall pattern and about 50% of the annual 

rainfall is lost due to low water intake rate and lack of suitable soil management practices (Kotir, 2011). Climate 

change is becoming serious threat for the farmers of the area and the farmers sometimes faced huge financial losses 

due to crop failure. Dependency of farm families on livestock and off-farm sources of income is increasing as the 

crop sector is unable to fulfill the livelihood needs of increasing population. 
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Therefore, the present paper is designed to assess the vulnerabilities and coping strategies of farming 

community due to climate change in the rainfed area of Punjab Pakistan with the  objectives to assess the impact of 

climate change on socio-economic and demographic characteristics of the rainfed area; to evaluate the their 

perception regarding  livestock population, water resource; and income generating activities and to find out main 

copping strategies adopted by people to mitigate the adverse effects of climate change. And to suggest policy 

recommendations that can assist farmers to cope with negative effects of climate change. 

 

METHODOLOGY 

 

The present study was based on primary data. Data was collected from Attock and Chakwal district in 2016 

through a well-designed, pre-tested questionnaire from the rainfed ecologies of Pothowar. Three tehsils from Attock 

and Chakwal district were selected and four villages from each tehsil were surveyed. A brief summary of the 

characteristics of the sampled farmers is presented followed by a descriptive analysis in the three rainfall zones. 

They were selected after stratifying the area into three rainfall zones (high rainfall, > 750 mm annual rainfall; 

medium rainfall, 500 to 750 mm; and low rainfall, < 500 mm) (Sheikh 1988). Hazro comes in high rainfall zone; 

Fatehjang falls in medium rainfall zone where as Talagang is considered as low rainfall zone. Simple random 

sampling technique was used for sample selection. SPSS and Microsoft excel were used for the analysis and 

tabulation of data. Descriptive analysis and bi-variate analysis was used to link different socio-economic 

characteristics of the farmers with different coping mechanisms against the climatic hazards. Overall, from all 

selected tehsils, 64 farmers were taken as sample farmers (Table 1).  

  

Table 1: Area wise Sample Distribution 
Selected Areas Frequency Percent 

Hazro 20 31.3 

Fateh jhang 24 37.5 

Chakwal 20 31.3 

Total 64 100 

Source: Field survey, 2016 

 

RESULTS AND DISSCUSSION 

 

Socio-Economic Characteristics of Respondents 

Majority of the sample respondents were heads of the household and their socio-economic characteristics 

were particularly asked to understand the farm manager's decision making power to adopt a particular livelihood 

strategy.  Age, education and farming experience of the head have strong influence on the decision regarding the 

crops and livestock management and farm investments (Shah et al, 2005). The results indicated that the average age 

of the respondent was 50 years. Education is an important indicator of quality of human resources and development 

stage of a society. A high education level will help to leads the farmers to adopt better coping strategies against any 

climatic shock. In the study area mean education of the respondent was about 4 years of schooling which was quite 

low with having 28 years of farming experience on average. Average household size was 8 members per household 

while joint family system was dominant in the targeted area. 

 

Table 2. Socioeconomic Characteristic 
Variable Mean Std. D 

Age (years) 50 13.56 

Education (years) 4 4.2 

Farming experience (years) 28 11.75 

Household size (number) 8 3.2 

Source: Field survey, 2016 
 

Farm Characteristics 

Land is considered as a sign of wealth and status in every society (Kafle 2008 and Sharma 1985). Those 

who possess large piece of lands have better livelihood opportunities as compare to others. But unfortunately Barani 

areas of our country are generally characterized by small farms which are owner operated. They are anticipated to be 

most vulnerable due to their low adaptive capacity and high reliance on climate sensitive resources such as water 

and ecological systems. Small scale of farming was observed in the targeted area. 
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The farmers were categorized on the basis of their land holdings (small, medium and large) having 1 to 40 kanal of 

land lies in the small farmers category while farmers between 41 to 80 kanal were consider medium farmers whereas 

farmers having above 80 kanal of land lies in the large farmer category. According to the estimated results mostly 

farmers hold small piece of land for agriculture purpose about 81.3% of the farmers have area less than 40 kanals 

whereas 17.2% of the farmers were medium farmers and a very few farmers 1.6% lies in the category of large 

farmers having  above 81 kanalof land. 

Along with land Irrigation water is also one of the important inputs for growing of crops. The availability of irrigation 

water results in multi cropping and diversification of the household income. Irrigation water is a vital resource for many 

productive and livelihood activities (Hussain et al, 2007). Irrigation sources are categorized in to different categories 

like rain fed, dug well, tube well, and water supply. In the underline study mostly area was rain-fed; however in Hazro 

all the respondents irrigate their land through tube wells while on the contrary Talagang and Fatehjang mostly farmers 

depend on rain water for irrigation purpose. A very few dug wells were also there in the field area. According to the 

results out of total respondent 35.9% of the respondent depend on tube well for their crop. About 9.4% of the 

household have dug wells 3.1% 0f the respondents have motors 1.6% of the respondents have ponds for farming 

purpose. Whereas a large numbers of the farmer were only relying on rain water for their crops. 
 

Figure 1: overall Farm Size                                            Figure 2: Irrigation Source 
 

 
 

Source: field survey 2016 
 

LIVESTOCK COMPOSITION 

Livestock rearing is an important Part of agricultural economy and it contributes substantially to household 

income. The ownership of livestock plays a major role in the household wealth and income generation (Cain et al., 

2007, Adams, 1996, Kurosaki, 1995). Keeping livestock has been a traditional activity in rain fed Pothwar area of 

Pakistan it is also been a primary source of livelihood for people below the poverty line. Mostly household in the 

study area kept small and large ruminants at their home. The different livestock products help in fulfilling the 

consumption requirements of household. 32.8% of the household keep livestock for commercial purpose while 

mostly household kept livestock for fulfilling their own requirements. Regarding the question that the household 

observed any increase or decrease the livestock population during last ten year the results indicate a minor increase 

in the number of buffalo population.  An increase in number of goats was perceived over last three decades. Farmers 

perceived a minor increase in number of poultry birds while there is a reduction in the number of sheep. Due to 

increase in mean annual temperatures and irregular rains patterns, a decrease in area under major crops has occurred. 

Thus, people’s dependence on livestock farming has increased, as increase in number of buffaloes, goats and poultry 

birds at the targeted site was perceived. 

Table 3: Livestock Composition 

 

 

 

 

 
 
 

Field Survey, 2016 

81.30%

17.20%

1.60%

Farm Size

Small

farmers

Medium

farmers

Large

farmers

tube wel

41%

dug wel

14%

rain 

water

55%

Source of rrigation

 Responses Frequency Percentage 

 

Having livestock 

Yes 50 83% 

No 14 17% 

Total 64 100% 

Purpose for keeping 

livestock 

Domestic 37 61% 

Commercial 13 22% 

Don’t have 14 17% 

Total 64 100% 
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Climate Change and Mitigation strategies of the Respondents 

Most of the respondents were well aware about the terminology of climate change. They feel and observed 

changes in nature in their surrounding due to change in climatic factor. Almost all of the respondents responded that 

due to climatic harshness water table is reduced and there is a scarcity of water for their crops. Due to climate 

change factor many changes occur in the agricultural practices of the respondents. Water table in Hazro was 41 feet 

on average. Survey data indicates that all the farmers in Hazro, irrigate all or a major portion of their lands through 

tube wells. In Hazro vegetables are the grown dominantly after wheat. The reason behind is that they grew 

vegetables and for it they need timely irrigation, but the rainfall in this area is not following any pattern. Fathjhang 

only one farmer uses tube well for irrigation purpose and groundwater table was 170 feet whereas in Talagang 30% 

respondents are irrigating their fields through tube wells and the ground water table was 167 feet on average. 

Regarding water management strategies practices mostly 54.7% of the farmers respond that they opt water 

management practices at their farm in which drainage and moisture conservation are most common while 45.30% of 

the farmers did not apply any water management technique at their farm and only rely on rain water for their crop. 

Land management practices were common in the targeted area mostly all the respondents were using different kind 

of land management practice on their land to protect their crop from any climatic harshness. Mostly common land 

management practices were green manuring, composting, crop residues drainage channels and zero tillage.  

 

Figure 3: water Management practices                                         Figure 4: Land Management Practices 
 

Source: field Survey 2016   Source: field Survey 2016 

 

Coping Strategies against the adverse effect of Climate Change 

 

Table 4: Land Categories and Adaptation Strategies 
Coping Strategies                             Land Categories 

Small  Medium Large 

Borrowing 19 (30) 4 (6.2) 0(0) 

Migration to non-farm  4 (6.2) 14(22) 0(0) 

Partial sale of assets 1 (1.6) 2 (3.2) 1(1.6) 

Reduce in consumption 8 (12.5) 4(6.2) 0(0) 

Sale of Livestock 3(4.6) 4(6.2) 0(0) 

Figure in parenthesis are percentage; Chi Square: 64.67 (significant at 1%) 

 

Adoption of coping strategies to mitigate effects of climate changes mainly depends on the socioeconomic 

characteristics of the farmers (Adgeret al,2003). Different copping strategies were adopted by farmers. As the 

incidence of poverty was more at the targeted area, small farmers reported sale of livestock followed by migration 

for nonfarm activities and reduction in consumption expenditures as the main coping mechanisms. Medium farmers 

at this site reported occasional sale of livestock, reduction in consumption expenditures and use of previous cash 
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saving as main coping strategies. Large farmers reported partial sales of assets and occasional sale of livestock as 

main mechanisms to cope environmental hostilities. Although, people are well aware of the climate change and its 

impacts on the productivity of crops and their livelihood; however, agricultural extension department should train 

them about strategies to mitigate environmental harshness. Farmer cooperatives and self-help groups are the 

institutions which can be used by agricultural extension department for speedy transfer of knowledge to the farming 

communities.  

 

Table 5: Income categories and Adaptation Strategies 
Adaptation Strategies                             Income Categories 

Poor Lower Middle Middle 

Borrowing 10(15.7) 11(17.1) 2(3.1) 

Migration to nonfarm  2(3.1) 4(6.25)  7(10.9) 

Partial sale of assets 1(1.5) 4(6.25) 7(10.9) 

Reduce in consumption 4(6.25) 7(10.9) 0(0) 

Sale of Livestock 1(1.5) 4(6.25) 0(0) 

Chi square: 25.2                      Significant at 1% 

 

The above table shows the bi-variate analysis of income categories and different coping mechanism which 

are common to lesser the loss of crop due to climate change according to the results mostly poor and lower middle 

farmers borrow money after facing crop loss due to any climatic hazard while the farmers in the middle income 

category mainly shift to nonfarm sources to earn income and also occasionally sale their livestock avoid the crop 

loss due to any climate change. The other suggestions were also noted which they also apply practically to save 

themselves from any clematises issue like some of the respondents reported choice of early sowing of wheat to 

respond to changing rainfall patterns and temperatures. Chemical weed control has replaced manual weeding. Use of 

chemical fertilizers has increased. Drill and harvester are commonly used. Due to water shortage, farmers are now 

planning to harvest rain water through constructing mini dams, check dams and construction of tube wells. They 

also suggest cultivation of more groundnuts which has low water requirement and gives higher return. Early sowing, 

tree cultivation, deep tillage, soil and water conservation practices are other suggested techniques to avoid losses due 

to less rain in autumn and early winter (the wheat season). They expect more research (by universities) on farming 

systems and crops to avoid losses due to inappropriate practices. 

 

CONCLUSION 

 

Punjab is the main food basket of Pakistan any factor affecting its productive resource such as climate 

change will exert adverse impact on the food production of the country.  It is therefore concluded that in the semi-

arid tropics of the country, farmers are well aware of the environmental changes happening around and have their 

own strategies to cope up with the challenges brought by these climatic harshness.  Farming is the major occupation 

at the study sites and most of the families depend on it for their subsistence. The environmental disturbances like 

changes in the temperature and rainfall patterns have essential role in the development and growth of the crops. 

Change in the rainfall patterns and climatic harshness during the last few decades has adversely affected the area and 

productivity of major crops.  

The food security situation is alarming and vulnerability of farm families has increased. Dependency of farm 

families on livestock and off-farm sources of income is increasing as the crop sector is unable to fulfill the 

livelihood needs of increasing population. People have opted to adopt off farm employment opportunities to retain 

their livelihood mostly away from their native areas. Although, people are well aware of the climate change and its 

impacts on the productivity of crops and their livelihood; however, agricultural extension department should train 

them about strategies to mitigate environmental harshness. Farmer cooperatives and self-help groups are the 

institutions which can be used by agricultural extension department for speedy transfer of knowledge to the farming 

communities. Research institutes should produce new drought resistant varieties of the crops. Forest department 

should create awareness in the rural communities of semiarid tropics of Pakistan about the importance of forest 

resources. District governments should endeavor to provide alternate sources of energy to reduce the pressure on 

forest reserves. Community lands should be identified and forest trees should be planted. To increase the 

productivity of livestock, farmers should also be taught to plant palatable shrubs and forage trees in rain catchments. 

Awareness about bee keeping, mushroom farming should also be generated in people, as these could be very good 

income generating activities for them. 
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ABSTRACT 

 

This article discussed on the factors that influence job satisfaction among Universiti Sultan Zainal Abidin 

(UniSZA) staffs and to understand the factors affecting it. It is extremely significant for Universiti Sultan Zainal 

Abidin to scrutinize employee’s job satisfaction and provide them with chances to develop themselves and to 

feel satisfied with their job performance. Based on the previous case studied on organization’s current situations 

and conditions, it is clear that the organization committed to provide excellent and quality services to their 

clients, customers, and visitors from different parts of the world. Therefore, there is a need for the identification 

and analysis of the employee’s job satisfaction and the factors that are affecting the job satisfaction within the 

organization in order to achieve the goals and objectives of the organization. The results indicate that all of the 

factors suggested by the researcher are accepted because from the finding, all of them are significant namely 

organization culture, leadership and career development.  

KEYWORDS: Job satisfaction,  Organization Culture, Leadership, Career Development, Work Environment  
 

 

INTRODUCTION 

 

Job satisfaction is a topic that have widely discussed and studied by researchers in psychology, particularly 

in the field of industrial and organizational psychology. More than 3000 studies are been conducted to 

understand the issue of job satisfaction and this kind of research are regularly reviewed and increase year after 

year [1]. Job satisfaction is relating to the better work environment and the work-setting fulfilment of an 

individual’s comprehensive need requirement, including influences of the workplace [2]. Job satisfaction can be 

defined in many ways such as degree of job satisfaction [3], attitudes [4] and how the actual environment meets 

the needs of organizations individuals [5]. In [6-7] stated that job satisfaction is an emotional state that considers 

a variety of features work in the individual working environment. Thus, it has a significant impact on their lives. 

Some of the views expressed satisfaction in the important work because it is the main aspect in shaping 

employees motivation and high performance [8]. 

In [9] states that the pay, fringe benefits, coworkers, supervision, rewards contingencies, operating 

conditions, promotion, type of work and communication are factors that influence job satisfaction. Moreover, 

according to [10], job satisfaction influences the current environment in the workplace. An employee who is 

satisfied become more specialized and could be involved in the organization for longer period, thereby 

increasing the productivity of companies [11]. Job satisfaction also leads to life satisfaction of individuals [12]. 

Therefore, this study tries to examine the factors that influence job satisfaction among UniSZA staffs and to 

understand the factors affecting it. It is extremely significant for Universiti Sultan Zainal Abidin to scrutinize 

employee’s job satisfaction and provide them with chances to develop themselves and to feel satisfied with their 

job performance.   

 

LITERATURE REVIEW 

 

Job Satisfaction 

The level of job satisfaction is a topic widely discussed and studied by researchers in psychology, especially 

industrial and organizational psychology. In [13] argued that more than 3000 studies have been conducted to 

understand the issues of job satisfaction and research in this topic is increasing regularly over the past few years. 

Job satisfaction is something that is closely relate to many situations in organizations such as the performance, 

motivation, attitude, conflict, moral and many others. Job satisfaction is a feeling that geared towards the 

satisfaction in work and the workplace environment. It is a level where the employees are interested or not to 

carry out their everyday tasks [14].  
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In previous research, various factors have been identified that influence job satisfaction, measuring the 

importance association with each factor as well as examine the relationship of these factors with productivity of 

employee. Job satisfaction defines by [9] as an approach that shows people's feelings about all aspects of its 

work. Previous research has shown that satisfied employee would stay motivated in the workplace and have a 

higher probability to perform other roles as members of the community, interacting with members of the 

community in various capacities.  

According to [2], job satisfaction is closely link to the relationship between a good working environment 

and individual work requirements. In [15] define it as an aspect of individual differences, needs, or the ratio of 

work performed and how the task should run. Job satisfaction reported by each individual is different, including 

the intrinsic pleasures and extrinsic satisfaction within the organization [16]. Job satisfaction is also defines by 

[17] as individual feedback to the experience. Employee’s satisfaction is a term used to describe whether 

employees are happy and grateful and meet their needs in the workplace.  

 

Organizational Culture 

Organizational culture is a comprehensive measure generated by the organizational structure, collective 

historical experiences of workers present and past [18], the complex network of relationships among current 

employees and other stakeholders. Organizational culture defines as an employee’s attitudes and feelings 

towards their work and significantly influenced by their sources of both motivation and demotivation [19]. In 

addition, how they view their organizational culture has an impact on both the motivation and the level of job 

satisfaction they involved. In [20] specifies that a set of the same, engaged-for-decided concepts, beliefs and 

meanings among workers is essential for the planned activities continued because it obviates the need for 

continuing understanding and reinterpretation of meaning. Organizational culture represented by [21] as the 

ethics, beliefs or understanding thought by employees within an organization or organizational unit. 

In [22] states that the organizational culture is a set of elementary rules or strategies that give the members 

of the group or organization the common basis for understanding and interacting with each other. Culture is a 

phenomenon that will help us understand and define an organization with a focus on the values, attitudes, norms 

and traditions. The organization perceived within and outside world from the values, norms and integrity of its 

labour. The organizational culture also appears to be the operating system of an organization and guides how 

employees think, act and feel. 

 

Leadership 

In 1978, a historian of political, James McGregor Burns has published a book entitled "Leadership" in 

which he gave a definition of leadership as leadership that encourages employees to act in order to achieve 

certain aims that represent the standards and motivation as the needs, aspirations and expectations for both 

leaders and followers. Intelligence is seen as how the leaders who guide or motivate their followers in the 

direction of established goals by clarifying role and task requirements. Leadership is the ability of individuals to 

motivate other people to let go of self-interest for the sake of collective vision, to contribute to the achievement 

of that vision and to make a significant collective personal self-sacrifice above the call of duty, willingly [23]. In 

the previous decade, leaders lead change by affecting the behaviour of others. Some leaders use the power and 

authority, while others use influence and persuasion. Leadership involves managing, coordinating and 

supervising, taking responsibility for the people; lead, manage and motivate them. A good leader will use a 

variety of leadership styles depending on the situation. Leadership still fascinates scholars and the public. The 

definition of leadership vary in emphasis on leadership abilities, personality, influence, cognitive than emotional 

orientation, individual versus group orientation and demand to the self-versus collective interests. 

According to [24], in all organizations, the leaders exist. The leaders may be someone that can be managers 

or non-managers or they find in formal or informal groups. In achieving the individual, group and organizational 

performance, an effective leadership is very important in encouraged a great deal of effort to decide the causes 

of the leadership. Leadership is the process of influencing leaders and followers to achieve organizational 

objectives through change [25]. Good followers also perform the role of leadership when needed and will affect 

the leader's followers. The definition of leadership is influencing process between leaders and followers, not 

only leaders influence followers, it also a two-way street. For example, a follower is someone who is affecting 

by a leader. A follower can become a manager or non-manager. Good follower who are not "yes people" which 

just follow the leader instructions without affecting the input of leaders. The leader, effectively influencing 

followers and their followers influences them. Leaders should have effective leadership and that needed to be an 

effective follower. 

 

Career Development 

Career development is a permanent process to manage work, learning, freedom and transition in order 

to move towards for a future option selected and personally involved. It also involves the development of skills 

and knowledge that allows all employees to plan and make decisions about their choice of career. According to 
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[26], career development could increase job security for workers by providing several of training programs and 

encouraging them to participate in programs offered in the promotion process. Career development is a key 

aspect of human development; it is a process in the formation of the identity of individual work. However, it is 

important to note that professional development will occur naturally as one matures. But with the involvement, 

we can get it through a happier and more effective. Career development directly linked to the satisfaction of 

employees in a way that employees feel the value of their supervisor or manager and the organization. As they 

are the focus and goals achieved, they gained recognition because their own goals and organizational goals are 

in line. So, the employees are more satisfied with their work and would not want to leave the organization as the 

organizations want to retain the goals to achieve its objectives and long-term corporate goals. 

 

PROBLEM STATEMENT 

 

The fundamental purpose of labour and human resources management is to improve employee attitudes or 

confidence to work in a better way. According to [2], job satisfaction closely linked to the relationship between 

a good working environment and individual work requirements. Based on the survey finding by Society for 

Human Resources Management in America, the data shows that the percentage of satisfaction of U.S. 

employees in year 2014; 86% are satisfied with their current job, 39% reported being “very satisfied” and 47% 

“somewhat satisfied”. The percentage is increasing 5% from 2013 reports. According to the finding conducted 

by SHRM America in year 2013, almost one-half (45%) from 600 of respondents point out that organization 

culture is a very important contributor to the job satisfaction, and 60% of employees are satisfied with the aspect 

of organization culture. The culture that the members of the organization bring will influence the groups, 

internally or externally, communicate with others and it helps the organization to stand out. The organization 

culture is using to increase a competitive advantage amongst competitors and to attract capable employees.  

Each organization gave a higher priority to maintaining employees’ satisfaction by providing them with 

some amenities that improve satisfaction and reduce dissatisfaction. Job satisfaction is considering as a major 

issue by the business in which the efforts taken and programs initiated. If the employee is not satisfied with the 

work there is an opportunity to absenteeism, work turnover, lower productivity, mistakes, and energy transfer to 

various types of conflicts. Due to this situation, all organizations try to identify areas where satisfaction is 

enhanced to get out of the above dangers. 

Based on the case studied organization’s current situations and conditions, it is clear that the organization 

committed to provide excellent and quality services to their clients, customers and visitors from different parts 

of the world. So, there is a need for the identification and analysis of the employee’s job satisfaction and the 

factors that are affecting the job satisfaction within the organization in order to achieve the goals and objectives 

of the organization. Hence, the purpose of this study is to identify the level of employee’s satisfaction on various 

factors and the relationship between these factors with job satisfaction. This research will focus on the 

correlation between dependent variable; job satisfaction level among staffs in UniSZA, Kampus Gong Badak, 

Kuala Terengganu, Terengganu and the independent variables; organizational culture, leadership and career 

development. The conceptual framework is shown in Table 1. 

 

Table 1: Conceptual framework 

 

Independent variables             Dependent variable 

 

 

 

 

  

 

 

 

 

 

 

Hypothesis  

H1: There is significant relationship between organizational culture and job satisfaction. 

H2: There is significant relationship between leadership and job satisfaction. 

H3: There is significant relationship between career development and job satisfaction 

 

 

 

 

Organizational Culture 

 

Leadership 

Career Development 

 

Job Satisfaction 

 

146 



Zahari et al., 2017 

 

METHODOLOGY 

 

The aim of this study is to determine the influence of organizational culture, leadership and career 

development on job satisfaction. Therefore, to achieve the objective of the research, a quantitative correlation 

research design was used to examine the relationship between the three types of variables. The main instrument 

of this paper is a set of questionnaire. The items in the questionnaire are formulated to meet this research 

objective, although they were based from previous studies. This paper has been divided into four parts. It started 

with demographic questions of respondents, second part determined the dependent variable, third part and fourth 

part determined the independent variables. Questionnaire in the second part, third part and fourth part were 

instructed in Likert-scale format by using strongly disagree to strongly agree. The samples of 120 responses 

were used in this study obtained as part of the survey. The survey had been conducted among the staffs of 

UniSZA who are place in several offices. The entire of the questionnaires are distributed and collected directly 

from from Office of Registrar, Office of Bursary, Faculty of Islamic Contemporary, Office of Library, 

Corporate communications & International Unit, Division of Academic Management and UniSZA Science and 

Medicine Foundation Centre at UniSZA, Kampus Gong Badak, Kuala Terengganu. The analysis of the 

questionnaires was done by using the Statistical Package in the Social Science Software (version 22.0) program 

for Windows for descriptive analysis. 

 

RESULTS AND DISCUSSION 

 

Profile of Respondents 

During the study, the researchers have distributed 120 copies of questionnaires to the target respondents.  

However, only 104 copies have been received.  From the sample, 31 of them are male and they represented 

29.8% of the sample. The rests of 73 respondents are female and they represented 70.2% of the total sample. 

Based on that, female population is the dominated fraction of the sample. In term of age of respondents, the 

smallest number of respondents is the age between 46 and above, which is 8 respondents and it is percentage is 

7.7%. The age is between 26-35 years tabulated that the highest percentage 59.6%, which is 62 out of 104 

respondents. 22 respondents are between 36-45 years and it represents 21.2% from the total respondents. 12 

respondents are the age between 18-25 years representing about 11.5%. This frequency shows that the 

respondents mainly represented by younger generations. Next are the level of education and the table shows that 

all the respondents have the five kind of education level. The highest percentage of education level is Degree, 

which are 36 respondents and it representing 34.6% out of total. It indicates that more number of the 

respondents have Degree compared to Diploma, which is the second highest for the education level which 

carries 34 respondents (32.7%). The third highest is STPM/SPM holder that is 28 respondents and represent 

26.9%. It may due to the population of the UniSZA’s staff that answers the questionnaires. The lowest number 

of the respondent in term of the education level is PhD and Master, which is 3 respondents respectively and its 

percentage is 2.9%. The education level factor shows that the most of the respondents in the study have at least 

attained SPM level.  

The next component is number of years in service. 11 of employees have worked less than one year and 

they represented 10.6% of the sample. More respondents employed one year until five years, it shows that 27 of 

the sample and represented 26% of the total sample. 51 of staffs who works more than six years and less than 

eleven years that represented 49% of the sample. In addition, the last category is the staffs who have worked 

above 11 years; 15 of employees out of the sample and they represented 14.4% of the total sample. 

 

Table 2: Profile of respondent 
DB1 Gender 

 Frequency Percent Valid 

Percent 

Cumulative Percent 

Vali

d 

Male 31 29.8 29.8 29.8 

Female 73 70.2 70.2 100.0 

Total 104 100.0 100.0  

DB2 Age 

 Frequency Percent Valid Percent Cumulative Percent 

Vali
d 

18-25 12 11.5 11.5 11.5 

26-35 62 59.6 59.6 71.2 

36-45 22 21.2 21.2 92.3 

46 above 8 7.7 7.7 100.0 

Total 104 100.0 100.0  

DB3 Education 

 Frequency Percent Valid Percent Cumulative Percent 

Vali
d 

PhD 3 2.9 2.9 2.9 

Master 3 2.9 2.9 5.8 
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Degree 36 34.6 34.6 40.4 

Diploma 34 32.7 32.7 73.1 

STPM / SPM 28 26.9 26.9 100.0 

Total 104 100.0 100.0  

DB4 Length of Services 

 Frequency Percent Valid 

Percent 

Cumulative Percent 

Vali
d 

Less than 1 year 11 10.6 10.6 10.6 

1 year-5 years 27 26.0 26.0 36.5 

6 yesrs-10 years 51 49.0 49.0 85.6 

11 years and above 15 14.4 14.4 100.0 

Total 104 100.0 100.0  

 

Table 3: Reliability analysis 
Reliability  

Analysis 

Organizational  

Culture 

Leadership Career  

Development 

Job  

Satisfaction 

Cronbach’s Alpha 0.929 0.953 0.934 0.930 

N of Items 8 8 8 8 

 

Reliability Test 

Reliability is a test that indicates of how closely the items that constitutes a relationship of scale. It involves 

the stability and consistency of measurements to access good step. There are many types of reliability, but the most 

commonly used is Cronbach’s alpha. Based on the output of the analysis, Cronbach’s alpha showed overall a 

positive correlation to each other and it is internally consistent. According to [27], in general, the reliability of less 

than 0.60 considered as poor while accepted if the range within 0.70 and those above 0.80 considered as perfect. 

Cronbach's alpha estimates must be scheduled and other relevant information about the origin of the items.   

From the table, it indicates that the reliability test for the organizational culture. The result presenting 0.929 

and the value is accepted in this research. The number of questions of this section is 8. The result for the 

organizational culture is strength and it indicates that the items positively correlated to one another. The 

questions will not be removed for this research. The table above also shows that the reliability tests for 

leadership. For this variable, N representing the number of item is 8 questions that have been asking to the 

respondent in the questionnaire and the result that calculated is 0.953. All questions in this section give strength 

of community and been accept for this research. This will indicate that all the items are positively inter-related 

and important each other in the study. N refer to the numbers of item with 8 questions that has been asking to 

the respondents and from the reliability test for career development, which is the last independent variable that 

being factors for the job satisfaction. It shows that scale of 0.934, which is an excellent result. This will indicate 

that the entire items are important and positively interrelated to each other of this study. For this question, it 

should be accept in this research to get more strength of community.   

Based on the table above, it shows the dependent variable is job satisfaction among the staffs in UniSZA 

that represents one of reliability test. In job satisfaction section, it contents 8 questions that have been asked to 

the respondents and the Cronbach’s Alpha for this variable is 0.930. The result shows that the question of this 

variable is excellent. It indicates that all questions are positively interrelated to each other’s in this research. For 

the reliability test, it can be concluded that the items of independent variables are important and positively 

related to each other.  

 

Table 3: Overall descriptive statistics of the study variables 
 N Minimum Maximum Mean Std. Deviation 

Mean Organizational Culture 104 1.88 5.00 3.5733 0.65281 

Mean Leadership 104 1.63 5.00 3.5938 0.73833 

Mean Career Development 104 1.63 5.00 3.5216 0.67110 

Mean Job Satisfaction 104 2.00 5.00 3.6154 0.65352 

Valid N (listwise) 104     

 

Table 3 shows the overall descriptive statistics of the study variables. All variables are evaluated based on a 

5-point scale (1 strongly disagree to 5 strongly agree). The result show that the mean on organizational culture is 

3.5733 with standard deviation = 0.65281. Besides, for leadership the mean is 3.5938 with standard deviation = 

.73833. For career development of mean is 3.5216 with standard deviation = 0.67110. Lastly, for job 

satisfaction, the mean is 3.6154 and the standard deviation is 0.65352. The mean for values for all the variables 

are strong. 
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Correlations 

Table 4: Pearson correlation is significant at the 0.01 level (2-tailed) 
 Mean 

Organizational 

Culture 

Mean  

Leadershi

p 

Mean Career 

Development 

Mean Job 

Satisfaction 

Mean Organizational 

Culture 

Pearson Correlation 1 0.893** 0.878** 0.907** 

Sig. (2-tailed)  0.000 0.000 0.000 

N 104 104 104 104 

Mean Leadership Pearson Correlation 0.893** 1 0.857** 0.806** 

Sig. (2-tailed) 0.000  0.000 0.000 

N 104 104 104 104 

Mean Career 

Development 

Pearson Correlation 0.878** 0.857** 1 0.882** 

Sig. (2-tailed) 0.000 0.000  0.000 

N 104 104 104 104 

Mean Job Satisfaction Pearson Correlation 0.907** 0.806** 0.882** 1 

Sig. (2-tailed) 0.000 0.000 0.000  

N 104 104 104 104 

**Correlation is significant at the 0.01 level (2-tailed). 

 

Table 5: Descriptors of various sized correlation coefficient 
Coefficient Range Strength of Association 

0.90-0.99 Near Perfect 

0.70-0.89 Very Strong 

0.50-0.69 Substantial to Very Strong 

0.30-0.49 Moderate to Substantial 

0.10-0.29 Low to Moderate 

0.01-0.09 Trivial 

 

The researcher used the Pearson correlation in the research so that they can make decision of the 

hypotheses. The mean of two variables will be reflecting the degree of linear relationship is neither accepted nor 

rejected the decision. The range of correlations is from +1 to -1 and when the range is +1 its means the result 

have positive linear relationship. 

Based on Table 4, it shows the analysis between job satisfaction with organizational culture, leadership and 

career development. The significant positive relationship analyzed between dependent variables and all 

independent variable. The significant value is P < 0.05, two tailed and it will determine very strong relationship 

between all variables.  

 

Hypothesis Testing 

H1: There is significant relationship between organizational culture and job satisfaction 

This correlation analyzed by using mean of job satisfaction and mean of organization culture. The result is 0.907 

which is positive and the significant is 0.000. N is referring to 104 respondents. r (104) = 0.907, p < 0.05, 2 

tailed. From the result, it shows there is significant correlation between job satisfaction and the organizational 

culture, and the strength of correlation is near perfect because its range between 0.90-0.99.Therefore, H1 is 

accepted since there is significant relationship between organizational culture and job satisfaction. 

 

H2: There is significant relationship between leadership and job satisfaction 

This correlation analyzed by using mean of job satisfaction and mean of leadership. The result is 0.806 which is 

positive and the significant is 0.000. N is referring to 104 respondents. r (104) = 0.806, p < 0.05, 2 tailed. From 

the result, it shows there is significant correlation between job satisfaction and the leadership and the strength of 

correlation is very strong because it range between 0.70-0.89. Therefore, because of the strength of correlation is 

very strong then H2 is accepted since there is significant relationship between leadership and job satisfaction 

among the UniSZA’s staffs. 

 

H3: There is significant relationship between career development and job satisfaction 

This correlation is analyzing by using mean of job satisfaction and mean of career development. The result is 

0.882, which is positive, and the significant is .000. N is referring to 104 respondents. r (104) = 0.882, p < 0.05, 

2 tailed. From the result, it shows there is significant correlation between job satisfaction and the career 

development, and the strength of correlation is very strong because its range between 0.70-0.89. Therefore, H3 

is accepted because there is significant relationship between career development and job satisfaction. 
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CONCLUSION 

 

Samples of 120 employees are randomly selected from several department or offices that are selected 

through simple random sampling technique. Questionnaires are distributed among these employees in gathering 

data based on factors affecting their job satisfaction. The questionnaire consisted of five sections where section 

A data is on demographic factors and section B on independent variable, which is organizational culture. 

Section C involves of leaderships and Section D is for the question of career development. In addition, the final 

section, which is Section E, is for the job satisfaction. Once the questionnaire is collected, there are just 104 

respondents that have returned them to the researcher. The rest of 16 questionnaires the respondent may be are 

not interested to answer the questionnaire due to some reason. Once the data are selected, data grids are use of in 

presenting the collected data. After the data presentation, qualitative data analysis methods used in analysing 

and drawing conclusions upon collected data even though the collected data are of qualitative nature.  

After the researcher gets the result of finding, there are three objectives need be to achieve for this study. From 

the analysis, the result shows that all of the objectives have been achieved in this study. All of the factors suggested 

by the researcher are accepted because from the finding, all of them are significant. The first objectives which is to 

determine the levels of job satisfaction among the staffs is achieved, where by the organization culture is first 

factor that reach the higher result and follow by the leadership and career development.  

The second objective of the research is achieved, which to examine the factors that influence the job 

satisfaction among the staffs. Therefore, what we can conclude is the organizational culture, leadership and 

career development is important to make the satisfaction among the staffs in job higher. The organizational 

culture factor, it is important because when the environment in workplace is good, the employees will enjoys 

doing the job without stress. The leadership in the organization plays an important role to increase job 

satisfaction. The leadership factor accepted when the leader always provide feedback and guidance on the work 

that been done and have the skills to make good decisions. It will make the employees become more 

comfortable with the leader and happy working with the approachable leaders. 

The career development influences the job satisfaction because from that the employees will get the 

opportunity to do different work from time to time according to their abilities and expertise. The top 

management needs to make the promotion policy towards the employees fair and talents to the oriented and 

achievements based on real work.  

Based on the data analysis result, the objective is to identify the most important factor that influence job 

satisfaction achieved and the result show there is a significant relationship between organizational culture and 

job satisfaction. From the Pearson correlation analysis, the result indicates as near perfect with 0.907 and it 

shows that the staffs are satisfied with the organizational culture in the environment of workplace at UniSZA. 

The culture is very important in the organization because the culture can help the members of the 

organization doing the jobs in effective, discipline and dedicated ways, so that they can help the organization to 

increase the competitive advantage against the others company. This factor also can attract the new employees 

to work and join the organization and increase the organization capabilities in many ways and stand out from 

others. Since the culture of working in the organization is nice, it will affect the mood of working such as happy, 

do not stress with the job even though they have many jobs and have good relationship among the colleagues.   

With the use of data analysis, it is reasonable that several factors will affect staff’s job satisfaction and that 

staffs are also expecting the management to make remedial actions on factors such as organizational culture, 

leadership and career development in order to maintain those them in positive manner. Even though, these three 

factors in this research are acceptable, many other factors can give an impact in job satisfaction of staffs such as 

promotion, salary and so forth. The management need to take care of the staff’s well-being, so that the 

satisfaction among the staffs will increase. It makes the staffs loyal and shows high competencies in work while 

reducing turnover. 
 

RECOMMENDATIONS 

 

The findings of this study indicate that organizational culture; leadership and career development factors are 

effecting the job satisfaction of staffs in Universiti Sultan Zainal Abidin (UniSZA). Nevertheless, those factors 

are strongly effecting their job satisfaction because according to the each factors value of correlation coefficient 

is very strong. Finally, the researcher can say, sometimes those factors effected to the job satisfaction of the 

staffs. After researcher has concluded the result, it is followed by the recommendation that give an opinion 

based on the result of the data analysis. 

 

Company 

1. Create an Atmosphere of Growth 

Work is more than one source of income. Work is a place for employees to grow and learn. Employers can 

create an atmosphere of growth by providing training, recognized benchmark and celebrate the achievement. 
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Employers should also encourage workers to take risks and learn new skills. Employees will become bored and 

lose motivation if they are not given the opportunity to develop their skills and responsibilities. 

 

2. Promote Good Health 

Poor health is not only damaging to employees, it can be detrimental to the organization's services. An 

organization has to pay the high cost of stress-related illnesses, such as hypertension, gastrointestinal problems 

and substance abuse. Chronic stress has many negative side effects such as weight gain, lower immune system, 

increasing risk of disease and fatigue. The employers should encourage employees to reduce stress levels and 

improve their overall health. 

The first step is to educate employees about health topics such as providing reading materials or special 

seminars. When the employees know about health topics such as stress, exercise, healthy eating and organize a 

health-related contest such as Wellness Program among the staffs. If all the officials’ staffs are involved, 

employees will be more likely to achieve their goals and offers employee motivation and support systems. 

To help employees make positive lifestyle changes, the employer must provide a pantry and equipped it 

with a fridge and microwave to prepare healthy meals. Employers should also encourage workers to rest for a 

while and make a little exercise because the impact will be all day. If possible, offer a discount on gym 

membership. This will encourage employees to be positive at the office and exercise regularly. 

 

3. Encourage Social Connections 

Employers need to find ways to encourage social relationships among employees. Employers should 

consider the office appeals that promotes communication between each other with arrange workstations, so that 

employees can see each other and talk. 

Employers can also promote official celebrations for holidays and birthdays. This celebration does not have 

to be expensive, it can be as simple as asking everyone to bring a dish. Although there is no reason to celebrate, 

encourage employees to have lunch together which provides a comfortable seating area. 

Socialization is not limited to office hours such as promote the socialization of officers as a volunteer 

program. The offers to change the staff to develop relationships outside the office, while promoting the 

company in a positive way. Community service is a great way to build a positive reputation and it is a happiness 

booster for employees. 

 

4. Give Reward and Recognition 

If an employee has done something unusual, innovative, valuable, useful or good as employers, you should 

thank them personally, by company e-mail, in a meeting of all employees and others. One of the ways to give 

recognition is given those bonuses or promotion, so that the employee will increase their performance in the future. 

 

5. Training/Skills Development 

Skills development is good for business and good for the spirit, if it is done in the right way. The more 

cynical employee might say that you are just doing this to make more money, but good managers are those who 

believe in career development. 

 

6. Continuous Communication 

People tend to communicate less at a bad time, when in reality, they need to communicate more because in 

reality the staffs face up many problem that they need to ask or discuss to solve the problem. When the staffs do 

not communicate to each other for the matter in organization, may be problem cannot be fixed up. The company 

also needs to step up their efforts to communicate and share important information. If there is no good news to 

share, they will share the reality of their current situation. 

 

7. Future Research 

This research will need to continue in the future so that the issues about the job satisfaction among the staffs 

in one of organization can be managed and can avoid the absenteeism and turnover of the employees. This 

research can also help the employers to organize the management when it involve the employees and take care 

the well-being of the employees, so that the employees are loyal to the company. The future researcher needs to 

study more about the issues, which affects the job satisfaction among the staffs. 
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ABSTRACT 

 

Several recent studies have shown that Aloe vera extract is very benefit to help the treatment of patients with TB MDR, 

but for the dose of toxicity still have many differences of arguments. We studied the effects of A. vera extract on mice 

to identify potential toxic and to assess the normal dose to hepatoprotective. This study used a post-test-only control 

group design with twenty-one of mice were randomly selected as sample. All the samples was divided by six groups 

and in each groups had three mices. Group 1 (control) was orally administered with 1 ml/day of distilled water and 

groups 2 - 5 received graded levels; 200, 300, 400, 500, 1000 and 2000 mg/kg of A. vera etanol leaf extract 

respectively. The amount of mice mortality was observed once daily, performed for 14 days. Haematological tests were 

conducted for sub-acute and chronic tests.  Acute and sub-acute toxicity test results for 2 x 24 hours, 14 days and 60 

days using 7 doses of stages (200,300,400, 500, 1000 and 2000 mg / kg BW), no mice experienced death. For chronic 

toxicity, was shown from SGOT and SGPT for 60 days which showed no significant increase in all doses. It’s with a 

range of SGOT 40 to 87 U/L levels, and SGPT 0-35 U/L values. The ethanol extract of A. vera do not produce 

significant toxic effect during sub-acute and chronic treatment in mices. Hence, the extract can be utilized for 

formulations. 

KEYWORDS: Toxicity, A. vera, Leaf Extract, Tuberculosis Disease 

 

1. INTRODUCTION 

 

Tuberculosis is an infectious disease remains a problem worldwide, especially in developing countries [1]. 

Tuberculosis was the world’s health problems were serious and must be addressed because of the emergence of 

resistance to first and second line drugs, particularly with regard to multidrug resistant (MDR) and extensively drug 

resistant (XDR) against Mycobacterium tuberculosis [2]. Increased prevalence of Mycobacterium tuberculosis (MTB) 

which is resistant to many drugs would increase the morbidity and mortality of the disease [2]. In addition, three first-

line drugs are pyrazinamide, isoniazid and rifampicin have hepatotoxic effects. Long-term treatment with 

antituberculosis drug use can lead to drug-induced liver injury (DILI) [3].  

The mechanism of DILI was includes cell stress, mitochondrial damage, and specific immune response [4]. The 

liver as the organ that serves to detoxify cell will experience prolonged stress. Stress on the cell will trigger an increase 

in inflamatory cytokines. As a result, the liver cells become more susceptible to apoptotic effects of TNF-α, Fas ligand 

and IFN-γ [5]. These effects can be inhibited by inhibitors of apoptosis proteins (IAPs) or Bcl-2 [6]. 

Extracts of the A. vera plant have long been used as herbal remedies and are also now promoted as a dietary 

supplement, in liquid tonics, powders or tablets, as a laxative and to prevent a variety of illnesses [7]. A. vera can be 

used to reduce drug resistance as an anti-tuberculosis drug, and has been shown in previous studies to inhibit bacteria 

Mycobacterium Tuberculosis H37Rv and MDR TB strains HE (resistant to INH & Ethambutol) and SR (Streptomycin 

& Rifampicin Resistance) [8]. A. vera extract has been shown to contain antioxidants that can act as hepatoprotective. 

A. vera has potential as an immunomodulator and proven that A. vera extract could inhibit the increase of percentage of 

NK cells, Th-17 cells, TNFα, IL-1. It also has potential as a hepatoprotective as evidenced by inhibiting MDA, SGOT, 

SGPT, hepatic cell apoptosis and PXR expression. Administration of A. vera can suppress the production of TNF-a and 

the percentage of Th17 cells as a result of antituberculosis drug administration. A. vera can be a useful alternative to 

natural materials in the successful treatment of tuberculosis through the inhibition of side effect [9]. 

Many studies A. vera extract could no toxic, but some studies it’s could cause toxic effects in mice. The dose of 

toxicity still have many differences of arguments. The results of previous research of LD50 value of A. vera extract 

expressed with cumulative mortality in male and female mice was 35 g / kg BW and equal to dose 24,5 g / kg BW in 

mice. In the acute toxicity test, A. vera leaf extract treatment by oral route at doses up to 2560 mg/kg produced death in 

20% (2/10) of chicks during 24 h or 14 days of observation. The therapeutic use of the hydroalcoholic extracts of A. 

vera had very low toxicity in oral acute high dose administration [2]. In another study, A. vera had induced acute liver 

damage. Acute hepatitis A. vera associated with the use of A. vera was reported in 2015 in an old women [10]. 

Therefore, based on the reason above is important to study the effects of A. vera extract on mice to identify potential 

toxic and to assess the normal dose to hepatoprotective. 
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2. MATERIALS AND METHODS 

 

Animal 

Male mice (20-30 g) were obtained from the Biosains Laboratory Animal Center, Brawijaya University. All 

animals were kept in the room, maintained under environmentally controlled conditions of 25 ± 10C and 12 h light-12 h 

dark cycle. Food and water were available freely. All experimental protocols were approved by the Animal Ethics 

Committee from the Health Research Ethics Committee, Health Polytechnical of Malang, Malang, East Java, Indonesia 

 

A. vera Extraction 

A. vera plants are cleaned and aerated to dry, with a moisture content of 5%. Plants that have been dried cut and 

ground to a form a powder. A total of 300 g of powder put in a flask (2000 ml) for macerated in 96% ethanol. 

Maceration was performed for 6 hours while shaken using a shaker with a speed of 40 RPM. A. vera powder marinade 

was refluxed for 3 hours and filtered using Whatman filter paper (No. 42). Pulp filtration was refluxed again with 96% 

ethanol, repeated 2 times. Ethanol in the filtrate was removed by evaporated using a vacuum evaporator at 40°C, in 

order to obtain a crude extract.  

 

Acute and Chronic toxicity test 

Toxicity test procedures were carried out [11,12]. All the samples of mice was divided by six groups and in each 

groups had three mices. Group 1 (control) was orally administered with 1 ml/day of distilled water and groups 2 - 5 

received graded levels; 200, 300, 400, 500, 1000 and 2000 mg/kg of A. vera etanol leaf extract respectively. All of the 

samples were fasted for 24 hours before treatment is given.  

 

Sub Acute toxicity test  

The sign of toxicity and death were observed over 2 weeks. Observed once daily for 14 days. Observed sign of toxic 

and death, body weight and pathological examination.  During the experiment, food and water were available freely. 

 

Chronic toxicity test  

All of groups was administered orally with the extract A. vera daily for 60 days after the treatment in order to detect a 

delayed occurrence of toxic effect. Food and water were available freely during the experiment. The appearance of 

signs of toxicity, behavioral alterations, and mortality was observed and recorded. The body weight of rat was measured 

each week 

 

Liver Function Test  

Transaminase serum aspartate amino transferase (AST) and alanine amino transferase (ALT)] activities were examined 

with automated analyzer (Hitachi 912) 

 

Data analysis 

The data was presented in mean ± SD. Then all data were analyzed using One-Way ANOVA test. One-Way ANOVA 

statistic test followed by Tuckey test to know the difference of each group. If the One-Way ANOVA test does not meet 

the requirements then data transformation is performed and if it does not meet the requirements of the Kruskal-Wallis 

test, if significant is continued with the Mann-Whitney test. 

 

3. RESULTS AND DISCUSION 

 

The popularity and the use of herbal medicine products gradually increasing among healthy individuals. The one of 

them is A. vera extract. The use of A. vera extract has been used widely in the world as an herbal medicine. The hepatic 

toxicity is a potential complication of these compounds that may lead the hepatic insufficiency [10]. Many studies had 

showed the beneficial of A. vera and its effect to hepatoprotective. But in another hand some studies had showed that A. 

vera had produced hepatotoxite. 

In 37-years old previously healthy man was hospitalized with signs and symptoms of hepatic toxicity. He had no 

previous history of liver disease, alcohol consumption, and blood Transfusion. He had taken A. vera capsule 500 mg of 

the extract A. vera (1 capsule/day) for 3 weeks. Laboratory test had showed increasing of bilirubin, asparta 

aminotransferase, and alanine aminotransferase. When A. vera was immediately discontinued and the patient resolved 

completely within 7 days. Laboratory findings gradually returned to normal ranges within 7 weeks [10]. The livers of 

rat treated with propolis showed protection against the toxic effect of carbon tetrachloride, but A. vera extract failed to 

restore the normal appearance of hepatocytes [13]. Hepatitis in a 57-year old female could be linked to the ingestion of 

Aloe barbadensis miller compounds. The patient´s hepatitis resolved completely after discontinuing this medication 

[14]. 

The results of previous research of LD50 value of A. vera extract expressed with cumulative mortality in male and 

female mice was 35 g / kg BW and equal to dose 24,5 g / kg BW in mice. In the acute toxicity test, A. vera leaf extract 

treatment by oral route at doses up to 2560 mg/kg produced death in 20% (2/10) of chicks during 24 h or 14 days of 

observation. The therapeutic use of the hydroalcoholic extracts of A. vera had very low toxicity in oral acute high dose 
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administration [15]. A. vera polysaccharides (AVGP) exerts a potent protective effect against chronic alcohol-induced 

liver injury. Its hepatoprotective effect appears to be associated with its antioxidant capacity and its ability to accelerate 

lipolysis and inhibit inflammatory response [16].  

In our study (Table 1 and Table 2), the result of observations on 2 x 24 hours for14 days and 60 days that using 7 

doses of stages (200, 300, 400, 500, 1000 and 2000 mg / kg BW), no mice experienced death. The result SGOT and 

SGPT examinations within 60 days had showed a significant increased in all doses. The increasing of SGOT and SGPT 

levels with a range of SGOT 40 to 87 U / L levels, and SGPT levels SGOT Normal SGR 3-45 I / L and SGPT 0-35 U / 

L values. The increasing of it was not significant. 

 

Table 1: Effect of A. vera extract on body weight of male mice 
 Dose (mg/kg) Body Weight (g) 

  Day 0 Day 30 Day 60 

Control  26.5±1.9 26.7±2.2 30.5±1.7 

Group 1 200 25.3±3.7 25.2±3.8 31,3±2.6 

Group 2 300 24.7±2.0 24.9±1.9 29.2±0.5 

Group 3 400 24.7±1.8 25.3±1.9 29.2±1.3 

Group 4 500 24.7±2.5 24.5±1.8 29.7±0.4 

Group 5 1000 26.3±2.0 26.3±2.0 30.4±0.8 

Group 6 2000 24.6±2.6 24.6±2.6 28.9±0.7 

Values are expressed as mean ± SD, n = 3 p>0.05 

 

Table 2: Effect of A. vera extract on SGPT an SGOT Level of male mice 
 Dose (mg/kg) SGOT (U/L) SGPT (U/L) 

Control  95,3±4.04 44±2.3 

Group 1 200 119±0.3 70±43.9 

Group 2 300 134±2.5 66±48.9 

Group 3 400 204±0.7 52±1.4 

Group 4 500 186±1.3 81±0.7 

Group 5 1000 101±6.3 47±65.8 

Group 6 2000 85±4.04 75±6.5 

Values are expressed as mean ± SD, n = 3 p>0.05 

 

We support that A. vera extract has a low toxic effect. But to use it must perform with the appropriate dose and the 

liver function should be monitored.  In our study (figure 1) had showed the content of A. vera extract which has high 

potency as hepatoprotective substance includies; Rutin, 6-Hydroxytricetin 6.7.3'.5'-tetramethyl eter 5-robinobioside, 

Aloeresin E, Isoaloeresin D, Isorabaichromone. We suggest for the next study not using extract but using the smaller 

particulate in liposome or nano particles. We suspect that smaller particles can reduce or even eliminate the effects of 

hepatotoxite and certainly have more effective of drug effects. 

 

 
 

Figure 1. The results of hepatoprotectic test on the active ingredient content of  

A. vera extract using insilico test 

 

4. CONCLUSION 

 

It was concluded that administration of A. vera with 7 doses of stages (200,300,400, 500, 1000 and 2000 mg / kg 

BW), do not produce significant toxic effect during acute, sub-acute and chronic administration in mices. Hence, the 

extract can be utilized for formulations. A. vera was safe and can be a useful alternative to natural materials in the 

successful treatment of tuberculosis. 
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ABSTRACT 

 

By measuring the fruit physical and mechanical properties in both penetrate and compression tests, we can 

estimate the fruit ripeness and also study the fruit arrangement in ambient boxes to reduce the mechanical 

damages. In this study the effects of fruit size and load direction were investigated on some bergamot physical 

andmechanical properties. Strength properties of fruit were obtained by puncture and uni-xialcomperessiontest, 

with constant loading speed of 10mm/min. The experiment was performed as a factorial test based on 

completely randomized design. The results of analysis showed that the increasing in fruit size, was led to 

increase in fruit rind ratiowhile the moisture content was decreased. The fruit density was not affected by fruit 

size. In addition, according to the results, the fruit size effected on puncture energy, puncture force, rupture 

deformation and rupture hardness, significantly. The effect of load direction was significant on all mechanical 

properties except rupture force and rupture hardness. Themean values of puncture force for small, medium and 

large sizesof bergamot fruits were equal to 27.24N, 35.13N and 43.04N, respectively. 

KEYWORDS: bergamot, physical and mechanical properties, fruit size, load direction, constant loading speed. 

 

1. INTRODUCTION 

 

Fresh fruits and vegetablesinclude citruses are part of human food diet from beginning of history, so they 

are very important parts ofagricultural products and also they are the important sources for the producing 

country economically. The reduce of fruits losses need to correct the producing and transportation systems, from 

garden to markets in order to deliver to the consumer with less losses in harvesting and after harvesting 

processes, finally. Fruits damages during harvesting and after harvesting operations specially, can increase the 

fruit losses and decrease fruit quality, which is not desirable economically. Bergamot (Citrus×aurantium) is 

produced plentiful in Iran andmany other outturns. 

Iran bergamot production was reduced from 53026 tons to 52312 tonsduring 2008 to 2014 [1].Despite 

existing advanced packing installation in 5 cities in north of Iran including Ramsar, Shahsavar, Noshahr, Chalus 

and Amol for production and packing citruses, but unfortunately due to lack in physical and mechanical 

properties information of bergamot and also its producing processes in harvesting and after harvesting times, 

there is no progress in industrial production or fruit export and packaging yet. Due to these shortcomings, 

apparently favorable quality of fruit which is desirable in the market, has not been provided. 

There are some researches in physical and mechanical properties of citruses and also bergamot that some 

of themare mentioned as bellow. Rafiee et al (2007) investigated and reported some physical parameters of three 

bergamot sizes which are used in fruit postharvest and storage systems designing. Their report includedsome 

bergamot physical properties such as fruit dimensions, volume, projected areas, density, rind ratio, geometrical 

mean diameter, sphericity, surface area, bulk density, porosity and packing coefficient. Their research results 

showed that the density of small, medium and big bergamot fruit sizes were 0.74, 0.66 and 0.62 g.cm-3 

respectively. In another research, Sharifi et al (2007), compared some physical properties of three orange sizes, 

they concluded that the fruit true density was decreased with increasing the fruit size. Also Topuz et al (2005) 

investigated the physical properties of four orange varieties. They reported the dimensions, volume, geometrical 

mean diameter, projected area, true density, bulk density, porosity, packing factor and friction coefficient of 

fruits. In their research Navel variety of oranges had the lowest rind ratio with the value of 22.95%. 

Tabatabaeefar et al (2000) investigated the physical properties of ten orange varieties and also they modeled the 

fruits mass based on dimenssions. 

The most common practice to determine the fruit ripeness in field situation is pressing with ball of the 

thumb[13]. Respect to this traditional method, researchers have used the rigid cylindrical probe to determine the 
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fruit firmness by investigating the fruits and vegetables force-deformation curve [3]. Thethree tests of Magness-

Taylor, Unconfind Compression (UC)and Instron Universal Testing Machinewere used for agricultural product 

compression test Generally. The agricultural productsdeformation under comperession load, is useful for 

product desteructive process and the fruit firmness is a proper indicatorto estimate the fruit ripeness at 

harvesting time. 

Singh and Reddy (2006) studied some orange Nagpur Mandarin variety physical and mechanical 

properties such as firmness and puncture force related to design and apply the handling, packaging, storage and 

transport systems. These properties have been studied during storage period in both refrigerator and ambient 

conditions. They also reported that orange peel tensile strength, moduls of elasticity and cutting energy 

decreased during the storage period and their observations also showed that the orange fruit firmness in stem-

calyx axis was significantly higher than this parameter in inverse direction and puncture force decreased with 

increasing the storage time. The force-deformation curve behavior has been studied by Guzel and Sinn (1990). 

They found out that the relationship between force and deformation affected by the speed of loading. Floodetal 

(2006) tested the Valencia orange variety by Instron universal testing machine, they also found a correlation 

model of punch diameter and punch force. In their study, the conditions went to the plate condition when the 

punch diameter had increased. Also Pallottinoetal (2011) studied some mechanical properties of Tarocco orange 

variety in the condition of static loading with parallel plate (compression test). They also found that the rupture 

deformation increased by increasing the fruit size. 

Dadvar, etal (2015) investigated the effects of fruit size, load direction and storage time on some physical 

and mechanical properties of orange (Var. Valencia). They found that the rupture force and deformation 

increased with increasing the fruit size and they also found out that the effect of load direction on rupture force 

was significant and the rind ratio and moisture content increased with increasing the fruit size but the true 

density decreased. 

Literature review indicates thatthe most of researches on citrus fruits relate to oranges and hitherto there is 

no much researches on physical and spatially mechanical bergamot properties (Citrus×aurantium). This shows 

the lack of information in physical and mechanical properties of complete bergamot fruit. So the aim of present 

research is investigating some physical and mechanical properties of complete bergamot fruit which are used in 

increasing the fruit acceptability, also designing and optimizing the storage and transportation systems due to 

reducethe losses. To reach this aim, in this present paper the effect of fruit size on bergamot physical properties 

(mass, volume, true density, rind ratio and moisture content) was investigated. In addition to the above factor, 

the effect of load direction on complete bergamot fruit mechanical properties (puncture force, puncture 

deformation, puncture energy, puncture hardness, rupture force, rupture deformation, rupture energy, rupture 

hardness and toughness) in quasi static penetrate and compression test were investigated. 

 

2. MATERIALS AND METHODS 

 

After preparing the unscathed samples from Shahsavar city in north of Iran in three sizes (small, medium 

and big) with the average mass of 79.05g, 104g and 139.5g respectively, the sampleswere transfered to 

arefrigerator at 5°C tempreture and 85%-90% humidity immediately and then they also were tested in a 

labratoar with the 20°C tempreture condition after 2 days remaining in the mentioned refrigerator.  

2.1. Physical properties: 
Fruits mass has been measured by a blanace with 0.1gram accuracy and also their volume has been 

measured by this balance using the water displacement method. The weight of displaced water expresses the 

fruit volume [8]. 

d

w

M
V =

ρ
 (1) 

Where V is bergamot fruit volume (cm3), Md is displacement water mass (g) which is measured by the balance 

after fruit submerging in water and ρw is water density (g.cm-3) which may change with changing in water 

temperature. 

Bergamot fruit true density was obtained from the below equation [8]: 

V

M
=ρ  )2( 

In this equation ρ, M and V are fruit true density(g/cm3), mass(g) and volume(cm3) respectively. 

Rind ratio is calculated from the below equation [12]: 

s
s

f

M
R 100

M
= ×  )3    ( 

Where: Rs is rind ratio (%), Ms is fruit rind mass(g) (every albedo and flavedo parts of fruit rind) and Mf is 

complete fruit mass (g) [16]. 
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Moisture content is obtained from the following equation: 

dM M
M.C. 100

M

−
= ×  )4 ( 

Where: M.C. is fruit moisture content(%), M is the fruit mass(g) and Md is the dried fruit mass(g) [8]. For 

drying the bergamot fruits the Shimifan drier which was made in Iran, was used. Thefruits were dried in this 

drier for 48 hours remaining in, with the 60 °C tempreture degree [14]. 

 

1.1. Mechanical properties: 
Penetrate andcompression tests were done by the cylindrical probe and with tabulate parallel plates 

respectively. For all tests the tension-pressure machine, Z250 model, made in Germany were used which had the 

2500N load cell and 0.00001 N accuracy. All mechanical tests were done under pressure load of 10 mm.min-1 

speed, according to American Society of Agricultural Engineering Standards [2].   

In every two mechanical tests the tension-pressure machine’s upper arm motion to below for apply the 

pressure force on complete bergamot fruit with cylindrical prob in penetrate tests (Figure1) and parallel plates in 

compression tests, continued up to make the first split in fruit rind. Note that: the machinefelt the loss in 

pressure force after fruit rind split, automatically and mentioned upper arm went back up inversely then the 

destructivefruit sample has been replaced with the new sample to begin the new test. In all tests the force-

deformation curve data could be observed on the computer manitor of test machine and the machine computer 

gave us these data in the form ofExcel files for analyzing. The values of energy and maximum force in each test 

has been shown in the top of these files and force-deformation diagram could be drawn by the excel software as 

shown in figure 1. In this diagram the maximum force indicats the rupture force or puncture force and the 

equivalent deformation to this maximum force indicats the rupture deformation or puncture deformation 

respectively. The areaunder this diagram up to maximum force indicats the rupture energy or puncture energy. 

Rupture hardness or puncture hardness (N/m) were calculated from equation 5 [8]. 

u

u

D

F
H =  )5( 

Where Fu is rupture force or puncture force (N) and Du is rupture deformation or puncture deformation (mm) 

Fruit toughness (in compression test) was obtained from equation 6 [8]. 

V

W
T u
=  )6( 

Where Wu(N.m) is rupture energy which was obtained from compression test with parallel plate, V (m3) is 

complete fruit volume which was measured before mechanical tests by equation 1. 

Mechanical tests were done in longitude and transvers loading directions. Longitude load direction test was 

done when the force vector was parallel to the stem to blossom direction. inverse loadwas performed in 

perpendicular direction to longitudinal loading. 

For penetrate test the 8 mm diameter cylindrical prob with 25 mm curvature radios at the end was used 

[2]but in compression tests two parallel palates were used to apply the compress force. The lower plate was a 30 

cm diameter flat circular fixed plate of the device and upper grip was a similar plate with a diameter of 10 cm, 

parallel and movable. 

 

2.2. Statistical analysis: 
To provide information on the physical and mechanical properties of whole bergamot fruits, the factorial 

experiments in the form of randomized design with 20 replications for determining mass, volume and true 

density, and 5 replications for determining rind ratio and moisture content and mechanical properties (puncture 

force, puncture deformation, puncture energy, puncture hardness, rupture force, rupture deformation, rupture 

energy, rupture hardness and rupture toughness)were used and the effects of size in three levels (small, medium 

and large) on physical parameters and above that factor the load direction in two levels(longitude and transverse 

direction) on the mechanical properties of bergamot were studied. All calculations, data analysis and Duncan 

test comparisons were performed with MSTATC software. 

 

3. RESULTS AND DISCUSSION 

 

3.1. The results of bergamout physical properties: 
The results of bergamot physical properties analysis of variance presented in table 1 and the avrages 

comparing results of significant factors is shown in table 2. The results of variance analysis showed that the fruit 

size factor on mass, volume and moisture content values was significant at 1% level and also the effect of this 

factor also was significant on rind ratio at 5% level but it was not significant on fruit true density. So as shown 

in table 2, we can conclude that bergamot true density does not change with changing in fruit size but fruit rind 
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ratio increases and fruit moisture content decreases with increasing the bergamot fruit sizes. The rind ratio 

averages for small, medium and big sizes of bergamot fruits were 32.58%, 35.67% and 38.56% respectively, 

which are much less than the research results of Rafieeetal (2007) who obtained the average of 62% for this 

physical parameter. This difference in two groups values may be because of the type of this agricultural product, 

which exist much dispersion in its physical properties even grown in one place. This result is in disagreement 

with the research result of Sharifietal (2007) and Dadvaretal (2015) about orange true density too, wihch may 

because of difference between orange fruit and bergamot fuits.They found out that the orange true density 

decreased with increasing the fruit size and the rind ratio increased. Therefor the bergamot true density is not 

changed by changing in this fruit size. The result of the present paper is in agreement with the above mentioned 

researches about rind ratio.  

To discuss this result we should express that according to table 1 and table 2, it can be seen that there is no 

difference between three fruit sizes in order to true density, whereas the rind ratio increases and moisture 

content decreases with increasing fruit size. It can be concluded that the ratio of fruit mass to fruit volume in 

every size is constant, concerning equation 2, therefor in bigger volume size the mass is bigger proportional to 

fruit volume too. Considering that in bigger size of fruits the rind ratio is bigger and the moisture content is 

smaller proportional to the fruit mass, so can be concluded that with regard to decreas in fruit moisture content 

and increase in rind ratio by increasing the fruit size, the rind mass is more increased comparing with decresing 

in fruit moisture concerning equations 3 and 4. In other word the difference in mass of two different bergamot 

fruit sizes is more than the difference in moisture of these two bergamot groups. This concolusion may be very 

important in extraction of some useful materials from bergamot rind. 

It is observed in tables 1 and 2 that the true density does not change by increasing the fruit size but the rind 

ratio and moisture content decreased. According to the equation 2 can be concluded that the ratio of fruit mass 

to its volume in each fruit size is constant, therefore by increasing volume in bigger sizes of fruits the mass of 

fruit is also increasing.  In the other hand, regarding to increases in rind ratio and decreases in moisture content 

in bigger mass and volume proportional to it in bigger sizes, can be concluded that although we observe a 

decrease in moisture content, but an increase in rind ratio. In the other word according to equations 3 and 4, by 

increasing in fruit size, the rate of increasing in rind ratio is more than the rate of decreasing in fruit moisture 

content. It means that the rind mass differences in different sizes is bigger than the moisture differences in these 

fruits. This result is very important in extracting the bergamote rind materials. 

With respect to significant effect of fruit size on bergamot moisture content at level 1%, and by comparing 

the averages of this physical parameter in all three fruit sizes we can conclude that the bergamot moisture 

content decreased with increasing the fruit size (table 2). The moisture content averages values for small, 

medium and big sizes ofbergamot fruit were 83.25%, 81.03% and 79.93% respectively. This paper result is in 

agreement with the result of bergamot fruit result in Rafieeetal (2007) research. 

 

Table 1. Analysis of variance results of fruit size effect on bergamot physical properties. 

 

Table2. Results of size effect on bergamot physical properties 
 

 

 

 

 

 

According to Table 2, the mass and volume of larger fruit sizes are differently biger than those in smaller 

sizes of fruits. This conclusion is very obvious and also is agree with many researches [4, 12]. Rindratio in 

bigerfruit sizes is higher than this parameter in smaller ones and moisture content is increased with decreasing 

the fruit size (see table 2), which is agree with the study results of Dadvar et al, 2015 and Sharifi et al, 2007 in 

order to rind ratio but is in disagree with those study in order to moisture content. They found out that the 

moisture content in Valencia variety of oranges were increased with increasing the fruit size. This result 

disagreement may be because of the difference between orange fruit and bergamote fruit. 

 

Sources Degrees of 

freedom 

Mean Square 

Mass Volume True Density Rind Ratio Moisture Content 

Fruit size A 2 339.862** 27679.670** 0.006ns 44.741* 14.372** 

Coefficient of 

Variation (%) 

 17.15 13.79 14.70 6.94 1.44 

*significant difference at level 5%, **significant difference at level 1% , ns means no significant. 

 

Bergamot fruit sizes Physical Properties 

LSD Values Big Medium Small 

15.81 139.50 c 104.00 b 79.05 a Mass (g) 

15.25 167.1 c 126.9 b 92.80 a Volume (cm3) 

3.603 38.56 a 35.67 ab 32.58 b Rind Ratio (%) 

2.488 79.93 b 81.03 ab 83.25 a Moisture content (%) 
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Aslso according to table1 there is no difference between fruit true density in all sizes which is in 

disagreement with many reaserches results which state that the fruit true density is decreased with increasing the 

fruit size [5,12,10]. This cocluded that the bergamot fruit dispersion in properties is so high and because of this, 

it is definitely different from other citruse fruits. 

 

3.2. The results of bergamout mechanical properties: 
Studying the force-deformation diagram procedure narrate the approximate linear curves as shown in 

Figure1 which was confirmed by the test observations. This shows that the bergamot fruit is elastic under quasi 

static load. 

 

 

Fig 1. Complete bergamot Force-Deformation diagram in quasi static load (Right) and chematic 

cylindrical probe for penetrat test (Left) 

 

3.2.1 Comperession test results with parallel plats  

To study the effects of fruit size, load direction and also these factors interactiveon bergamot fruit 

mechanical rupture parameters (rupture force, rupture energy, toughness and hardness), the tests data analysis of 

variance was determined and reported in table 3. Also the results of bergamot mechanical propertiesaverages 

comparisonwere presented in table 4.    

 

Table3. Analysis of variance results of fruit size and load direction effects on bergamot mechanical 

properties in compression test with parallel palats. 
Sources Degrees  

Of 

freedom 

Mean Square 

Rupture Hardness 

(N/m) 

Toughness 

(N/m2) 

Rupture Energy 

(N.m) 

Rupture 

Deformation 

(mm) 

Rupture 

Force (N) 

Fruit size (A) 2 900161.483 * 0.042 ns 0.073 ns 130.675 ** 211.446 ns 

Load Direction (B) 1 410670.571 ns 0.183 * 0.365 ** 248.564 ** 256.747 ns 

A×B 2 271898.665 ns 0.095 * 0.098 ns 54.704 ns 293.655 ns 

Coefficient ofVariation 

(%) 

_ 23.96 29.76 27.41 16.98 20.52 

*significant difference at level 5%, **significant difference at level 1%, ns means no significant. 

 

Analysis of variance results of data were showed that none of size and load direction factors on bergamot 

rupture force was significant. Because of nonsignificant interaction effects on bergamot rupture force, we can 

conclude that there is no difference between three fruit sizes with respect to rupture force. 
 

Table4. Results of bergamot fruit mechanical properties averages in compression test with parallel plates 
 

Load Direction LSD 

Value 

Bergamot size  

Transvers Longitude Big Mediume Small 

27.13 a 21.37 b 5.150 27.56 a 24.80 ab 20.39 b Rupture Deformation (mm) 

0.772 a 0.552 b   Rupture Energy (N.m) 

  491.0 1696.49 b 2164.61 a 2255.66 a Rupture Hardness (N/m) 

 

Also table 3 shows that the effects of main factors of fruit size and load direction on rupture deformation is 

significant at level 1%, but the intraction effect of fruit size and load direction doesn’t show significant 

difference on this bergamot mechanical parameter. So it can be concluded that the effect of fruit size is 
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significant on rupture deformation in every two load directions similarly, and according to table 4 the rupture 

deformation increases with increasing the fruit sizesignificantly. This bergamot mechanical property is 

significantly higher in transvers load direction than the other one. This Significanteffect of fruit size on 

bergamot rupture deformation in all two load directions, is in agreement with many researchs result on 

agricultural products. [4,9, 11]. Dadvaretal (2015) expressed that the reason of this result in order to orange 

rupture deformation may be because of orange issue prosity. Also this direct relationship between fruit size and 

its rupture deformation is in agreement with Hertz theory [11]. 

According to table 3, only the effect of load direction was significant on rupture energy at level 1%. Table4 

shows that, the rupture energy in transvers load direction issignificantly higher than this mechanical parameter 

in longititud load direction in all three bergamot fruit sizes. This point can be useful for estimating the consumed 

energy or minimizing it in extracting fruit juice.   

The results of toughness averages comparing the bergamot fruit size and load direction interaction effect 

were presented in table 5.  

 

Table5. Results of size and load direction interactive effect averages comparing on bergamot Toughness 

(LSD=0.2145) 
Big Medium Small Bergamot size  

Load Direction 

0.3915 b 0.6203 ab 0.4238 b  Longititude 

0.5720 ab 0.5711 ab 0.7613 a  Inverse 

 

As the table 3 shows the effect of bergamot fruit size is not significant on this fruit toughness but the load 

direction effect and also the interaction of fruit size and load direction is significant on this mechanical 

parameterat level 1%. So by comparing the toughness average in each fruit size we can conclude that the effect 

of load direction in small size of bergamot shows the larger difference on bergamot fruit toughness (table 5). In 

other word, the energy for different fruit sizes can be estimated by volume value information and considering 

the fruit size in each load direction and also considering the equation 6. This point is useful for estimating the 

energy value for every fruit size and in every load direction. Also it can be observed frome table 5 that there is 

no difference between toughness of small and big fruit sizes in longititude load direction, but in inverse load 

direction medium and big fruit sizes are not significantly different from each other in order to fruit toughness. 

Also we can find out from table 3 that only the bergamot size factor on rupture hardness is significant at 

level 5%. By referring to the table 4 it is indicated that the bergamot rupture hardness is significantly decreased 

by increasing the fruit size.Note that: fruit hardness decreased with increasing the fruit size and it is significantly 

higher in fruit big size than those two other sizes which are not significantly different in order to this mechanical 

parameter.This result can be explained by looking at equation 5 and also the significant bergamot size effect on 

rupture deformation and nonsignificant effect of this factor on rupture force. This result is in agreement with the 

result of Pallottinoetal (2011) and also Dadvaretal (2015) about orange fruit. They also found out that the 

rupture deformation was increased with increasing the fruit size. 

 

3.2.2. Penetrate test results with cylindrical probe 
Analysis of variance results for bergamot mechanical properties in penetrate test with cylindrical probe are 

presented in table 6. 

 

Table 6. Analysis of variance results of bergamot mechanical properties in penetrate test 
 

Mean Square Degrees 

of 

freedom 

Source 

Puncture Hardness Puncture Energy Puncture 

Deformation 

Puncture Force 

998100.078ns 0.156** 18.898 ns 623.395 * 2 Bergamot size 

16332881.692** 1.178** 226.544** 8596.560** 1 Load Direction 

979150.578ns 0.138** 21.370 ns 619.520* 2 Size × Direction 

28.27 44.29 20.60 31.71  Coefficient of Variation (%) 

*significant difference at level 5%, **significant difference at level 1% , ns means no significant. 

 

It is found from table6 that only the effect of load direction main factor on all mechanical properties 

inpenetrate test include: bergamot puncture force, puncture deformation, puncture energy and puncture hardness 

was significant at 1% level. With respect to the nonsignificantly effects of fruit size factor and also intraction of 

factors on puncture deformation and puncture hardness, soby comparing the average values of bergamot 

puncture deformation and puncture hardness, we can conclude that the values of the mentioned mechanical 

parameters in longitude direction is bigger than these values in transvers direction (table7).  
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Table 7. Puncture deformation and hardness averages comparision in penetration test with  

cylindrical probe 
 

Puncture Hardness (N/m) Puncture Deformation (mm) Load Direction 

3628.07 a 14.20 a Longitud 

2152.36 b 8.71 b Transvers 

 

This result is in agreement with the result of Singh and Reddy research (2006). This result may be due to 

thickness of the rind in orange and bergamot blossom (the connecting point of bergamot fruit and the branch on 

the tree) in compare with the other part of fruit. So for harvesting this hortical product by robot fingers or human 

hand, it is beter to apply fingers force in longitude direction.  

Also it is clear from table 6 that the effects of main factors of fruit size and load direction and these 

factorsintractive on puncture force and puncture energy are significant at level 5% and 1% respectively. In 

figure 2 the interaction effect of fruit size and load direction on puncture force and energy is shown. We can 

conclude from figure 2 that puncture force and puncture energy are increased with increasing fruit size and the 

magnitudes of these two mechanical parameters are significantly higher in axial loading than those inthe inverse 

direction. in addition, it seems that loading direction has differenteffects in different fruit size in order to these 

mechanical parameters, therefore the interacting effect of loading direction and fruit size should be considered 

in the analysis. 

Also it is observed in figure 2 that puncture energy and puncture force changes for big sizes of fruitsin all 

two load directions, are higher than this changes in small and medium fruit sizes. With respect to the puncture 

force and puncture energy higer magnitudes in longitude direction than the inverse, it is better to design the 

bergamot harvest machinewhich apply fruit forces in longitude direction to reduce fruit rind interruption and 

final product wastage.  

 

  
 

Fig 2. Results of size and load direction interactive effects averages comparing on bergamot puncture 

force (Duncan at level 5%, LSD=14.54 Right) and puncture energy  

(Duncan at level 1%, LSD=0.2438 Left) 

 

It is also observed in figure 2 that there is no difference between three bergamot fruit sizes in puncture 

force and puncture energy in inverse load direction.  In longitude direction for puncture force and energy there is 

no difference between small and medium sizes of bergamot fruits but these mechanical parameters in big fruit 

sizes are significantly higher than these parameters in two other sizes in longitude load direction (significant 

level are 1% and 5% for puncture energy and force respectively). 

 

4.  CONCLUSION 

 

Results of thisresearch shown that bergamot rind ratio increased with fruit size increasing but the moisture 

content decreased and there is no difference between every three bergamot sizes in true densitywhich is 

cocluded that the bergamot fruit dispersion in properties is so high and because of this, is definitely different 

from other citruse fruits as bergamot fruits which are grown in different area and trees.Also Studying the force-

deformation diagram procedure as shown in Figure1 narrates approximate linear curve which was confirmed by 

the test observations. This phenomenon shows that the bergamot fruit is elastic under quasi static load. On the 
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other hand, the curves nonlinearity is because of fruit geometric deformation during loading. Also the effects of 

fruit size and load direction on its puncture force, puncture deformation, puncture energy, puncture hardness, 

rupture force, rupture deformation, rupture energy, rupture hardness and rupture toughness in quasi static load 

were investigated. The results showed that the effect of bergamot size on puncture energy, puncture force, 

rupture deformation and rupture hardness was significant. Meanwhile the effect of load direction on all 

mechanical properties in every two tests except rupture force and rupture hardness was significant. Itis finally 

found that fordecreasing the fruit losses during bergamot harvesting with robot fingers, we suggeste that the 

finger forces should be applied in longitude direction, and in order to decrease the consumed energy in process 

of taking fruit juice, it is better to apply compression force by the plate in transvers direction. 
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ABSTRACT 

 

Traditional dances are deemed under the classification of intangible cultural heritage that could easily be 

threatened because of their fragility. The need to protect this valuable asset is imperative as it reflects the 

uniqueness of our generation’s identity and portrays the human development of any community. Dance is 

arguably the most complex entity to decipher or captured in notation, in still or moving state, because of its 

kinaesthetic nature. Hence, this paper presents the study of several basic steps based on the structural 

performance in the Malay dance called Zapin besides accessing accuracy in recording the movement by using 

motion capture. Zapin is one of the oldest traditional dances fusing the Hadrahmaut Arab dance with Malay 

performance styles. The objective of the venture is to preserve Zapin focusing on the steps in correspondence 

with the dance motifs. The recording and simulation of the movement can be virtually re-enacted in 3 

dimension (3D) using Motion Capture (MoCap) technology. This technology enables movements to be 

viewed and analyzed in 3D from 360 degrees, making it an easy reference for viewers to observe and learners 

to emulate the movements. The approach and technique of recording the dance movement in real time using 

MoCap technology will be illustrated in this paper. 

KEYWORDS: Digital Heritage, Intangible, Zapin Dance, Structural Performance, Steps, Digital 

Technology, Motion Capture. 

 

INTRODUCTION 

 

Heritage is defined as a valuable and ancient legacy not only of each nation, but also of humanity as whole. 

This irreplaceable legacy is brought from the past, where people are living with today and what will be carried 

to the future generations [25-26]. In conjunction of classifying on both tangible and intangible heritage by [24], 

it reflects on the importance of preserving as well as restoring the valuable assets of our cultural heritage 

diversity. According to [13], preservation is the management step, which is related to the process of keeping 

something. Cultural heritage diversity can be reflected through dances, games, music and other practices that 

had been formed. It also can be seen by the beliefs, values and norms of the society [26]. 

Intangible cultural heritage is inferred as a traditional culture, process of learning and the progress of 

techniques that consists legends, performances, social customs, ceremonies and festivals and traditional arts. 

Meanwhile, tangible cultural heritage comprises of the material remains from human daily activities, 

works,development, expansion and achievement including such as cities and towns, palaces, villages, temples, 

mausoleums and manufacturing plants [20]. Focusing on the intangible cultural heritage, it had been defined by 

[23] as the practices that associated within communities as part of their cultural heritage which provides a sense 

of identity and continuity. For the purpose of the Convention, intangible cultural heritage undergo classification 

as shown in Figure 1. 
 

 
Figure 1: Classification of intangible cultural heritage from [23] 
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The concern on intangible heritage as the cultural property that might extinct shows the need of protection. 

The evolution of international law reflects the major worries about all possibilities in losing our cultural 

traditions and local practices [3]. In [23] adopted the Convention for the Safeguarding of the Intangible Cultural 

Heritage as to solve the globalization effects on traditional cultures and to protect the world’s cultural heritage 

diversity. Nowadays, the emergences of varieties digital technology are able to become one of the solutions to 

fulfil the important of preservation where the valuable resources are rapidly digitized into digital environment in 

the name of safeguarding. The cultural heritage is becoming digital heritage [7]. In [23] had clearly defined 

“digital heritage” as: 

 

“. . . unique resources of human knowledge and expression. It embraces cultural, scientific and administrative 

resources, as well as technical, legal, medical and others kinds of information created digitally, or converted into 

digital form from existing analogue resources.Where resources are “born digital,” there is no format but the 

digital object”. 

 

Zapin 

According to [11], Zapin is one of the few identification of an intellectual and creative tradition of the 

Malay Muslim community. Zapin is one of the traditional dances that had been formed fusing between Malay-

Arabs people, which involved dance and music. Then, Zapin develop through the structural performances style 

including step patterns and dance motifs. It is an inventive idea where it has been influenced from the 

Indigenous population from Southeast Asian Islamic communities, in which various music and dances are 

created [17].In the old days, only males were allowed to perform the dance. As time passed by, female dancers 

are able to participate. Zapin used to be performed only for the religious ceremonies but through the years it has 

become a way of traditional entertainment within the society. 

 

 
 

Figure 2: Zapin perform by male dancer 

 

 
 

Figure 3: Zapin perform by male and female dancer 

 

Since the coming of the Hadrahmi-Arab traders, Zapin had taken roots amongst Malay Islamic communities 

within the region and becoming the oldest traditional performance in the region of the Straits of Malacca. Zapin 

itself had been known with various names such as Dana, Zafin, Jipin and Jepin [1, 4-6, 10, 22, 27] in Malaysia, 

Brunei, Indonesia, Singapore and Southern Thailand. According to [16], Zapin had already become one of the 

most widely spread Malay-Islamic folk dance in insular Southeast Asia. In Malaysia, specifically there are two 
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types of Zapin, namely Malay Zapin and Arab Zapin (also known as Samrah). The main difference between 

these two types of Zapin is related to its dance and music. 

There is three main structural parts of Zapin comprises of the opening part or known as taksim; the second 

part kopak which involve steps and varieties of dance motifs and lastly the closure part or tahtim. Dance in 

Zapin are divided into two positions, which are legs and hands. Legs in Zapin means footsteps movement with 

your feet and lower legs slightly closed. Most body position will move like waves. On the other hand, for the 

position of the hands of the dancers, the dance moves were motivated by the work done in everyday life such as 

motives to paddle, picking flowers meanwhile the right or left hand rests on the shoulders [9].  

 
Figure 4: Zapin according to four main classifications 

 

Zapin dancers have to master the basic steps of dance comprising of eight beat dance basic steps. Each of 

the dance basic steps and its correspond arm and hand movements is the most basic unit of movements. After 

the fourth count combined from both feet to become an eighth beat phrase forming step patterns, which are 

recognized as langkahin Malay [8, 17]. Step patterns build up dance motifs which are known as ragam in Malay 

[21]. There can be up to 23 dance motifs such as in the original Zapin Lancang Kuning, which still follows the 

dance rules accordance to the structural step patterns. 

The basic movements in Zapin rely on how the dancer moves their legs and follow the steps according to 

the rhythm of the music. The time consumed to learn each langkahor step patterns may differ between 

individuals because it requires the capability and understanding to master the structural performance on basic 

steps of the dance that create each langkah. Hence, a zapin dancer must be able to master the grammatical units 

of each Zapin dance from the structural performance on basic steps to the varieties step patterns. Once the 

dancers are able to master the basic step patterns, hence they can dance according to the dance motifs within 

certain types of Zapin. There are many types of Zapin where each of it has their own story behind the dance 

motifs. Initiation of the dance motifs within each Zapin usually is based on daily activities that take place within 

communities. 

While the steps in each dance may only require the capacity of leg movement and coordination, it is totally 

a different situation for the arm movement and hand coordination where skills, knowledge and talent play a very 

important role in blending the whole gestures. In Johor, there are approximately fifteen Zapin that had been 

recognized such as Zapin Pekajang from Gelang Patah, Zapin Tenglu and Zapin Pulau from Mersing, Zapin 

Tanjung Labuh and Zapin Kores from Batu Pahat, Zapin Sri Bunia and Zapin Parit Mastar from Pontian, Zapin 

Dayung from Ayer Hitam, Zapin Lenga, Zapin Parit Bagan, Zapin Muar and Zapin Putar Alam from Muar 

(Noorariza, 2013).  

In Zapin, the very first structural basic step patterns is known as Langkah dasar dan mundur. This type of 

steps involves the leg movement coordination either stepping forwards or backwards comprising of eight beat 

dance basic steps for each round. Then, the basic step patterns emerge and form another four structural basic 

step patterns known as Langkah Maju Balik Kanan, Langkah Sut, Langkah Menyambar and Langkah Siku 

Keluang. These four basic step patterns are by the expansion from Langkah dasar dan mundur as the leg starts 

to rotate 180 degree in order to create varieties dance motifs. In Zapin, usually on the first and fifth step, half of 

the feet are lift a little bit by the dancer. Meanwhile on the fourth and eighth step, bigger step movements will 

take place during the dance. Table 1 shows the description of each five structural basic steps patterns. 

 

Table 1: Types of structural performance on basic step patterns [21] 
Types of Structural Basic Step Patterns  Description 

167 



Mustaffa and Idris, 2017 

 
 

 

 
 

 

 

 

 

 

Langkah dasar dan mundur 

 

- The leg movement coordination either 
stepping forwards or backwards 

comprising of eight step each. 

 

 

 
 

 

 

 

 

 

 

Langkah Maju Balik Kanan 

 

- The leg movement coordination 

comprising of eight step each.  

- The leg has to rotate 180 degree when 
stepping forwards or backwards on the 

eighth step. 
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Langkah Sut 

 

- The leg movement coordination either 

stepping forwards or backwards 

comprising of eight step each. 

- The leg rotates 180 degree when 

stepping forwards or backwards on the 

fourth step. 

 

 
 

 

 

 

 

Langkah Menyambar 

 

- The leg movement coordination only 

stepping forwards comprising of eight 
steps each. 

- The leg rotates 180 degree when 

stepping forwards on the fourth and 

eighth step.  

 

 

 

Langkah Siku Keluang  - Langkah Siku Keluang steps happen 

when the entire eighth step is been 
repeated for four times. 

- Siku Keluang been done three times 

when the repeated four times eight steps 
completely done by the dancer. 

 

The Process of Recording Structural Performance Using Motion Capture 

Accessing accuracy in the process of recording structural performance using motion capture (MoCap) 

means to record and digitize the movements of Zapin dance based on basic steps, while finding the important 

criteria in determining the accuracy of recorded movement. The recorded movement will be analysed as to 

observe how far the accuracy of the recorded movement can resemble the original Zapin basic step patterns. 

This process involves three main stages of workflow that follow sequentially from the pre-production, 

production and post-production process. Table 2 shows the descriptions on the stages of workflow involved. 

 

Table 2: Stages of workflow in recording movement 
Stages of Workflow Categories of Technique Process Involved 

Pre-Production Database Preparation  
and Organisation 

- Data Archiving 
- Selecting Talents 

Production Recording and  

Digitising Movement 

- MoCap Computation Process 

- MoCap Workflow 

Post-Production Matching, Synthesising and  
Synchronising Motion and Dance 

- Data Clean Up 
- Developing 3D Character 

- Merging Character in Motion Builder 
- Video Editing 

- Sound Recording and Editing 

- Instrument and Costume Digitisation 

 

The technique used in recording the structural performance on basic steps is one of the ways in accessing 

accuracy. According to [15], there are three techniques been used in the domain of computer graphics and robotics 

in order to blend between motion and music: (ii.) Matching music and dance, (ii.) Synthesising dance motions 
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given music, (iii.) Synchronising dance motion to music. Each technique comprises of their own features that can 

be extracted in order to compare the criteria that suit to be used in finding and gathering data. In the end, dance 

motion generation can be obtained based on the extraction on music features and motions features. 

During dynamic body movement’s activities, recording the human body movement using MoCap involve 

the capturing of subtle movement but visually significant ways such as bending, bulging, jiggling and stretching 

[19]. Special cases for the hands and face, cases for problem in animating hands because of their bony 

anatomical structure [2, 12] and face because the motion of a face cannot be reasonably approximated by rigid 

body motion (Guenter et al, 1998; Lin & Ouhyoung, 2005). In this research, Zapin structural basic steps 

movement focuses on capturing the accuracy movement, especially of the legs and hands. 

 

RESULTS AND DISCUSSION 

 

In this research, the researcher used passive optical MoCap system as the main tool in recording movement. 

This type of MoCap use markers coated with a reflective material in order to reflect light that is produced near 

the cameras lens. The camera's threshold can be adjusted so only the bright reflective markers will be sampled, 

ignoring the fabric and skin. Optical MoCap system is a very accurate method of capturing certain motions. A 

minimal optical motion capture system is based on a single computer that controls the input of several digital 

CCD (charge-couple device) cameras [18]. The advantage of the optical MoCap system is it can be extremely 

accurate. Plus, it is able to capture and produce more measurement per second [14]. The result of capturing a 

take on Zapin dance movement using MoCap is shown as follows. 

 

 
 

Figure 5: Suit wearing and marker placing 

 

 
 

Figure 6: Real performance area 

 

 
 

Figure 7: Production process 
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Figure 8: Post-production process 

 

 
 

Figure 9: Data clean up 

 

 
 

Figure 10: Merging character in motion builder 

 

Pre-production is collecting of all required initial information. Stage of workflow that involves production 

process is the main steps in recording and digitising movement. MoCap computation process is where the 

capturing, extraction, reconstruction, labelling and computing take place [14]. The process that takes part after 

the computation process is the MoCap workflow. At this point, the major concern is related to the management 

of the whole system until the data can be exported to the post-production stage.  

 

CONCLUSION 

  

This research is to preserve Zapin dance through the advancement of digital technology via MoCap with the 

inclusion of three main processes of production including pre-production, production and post-production. 

Three main techniques are adopt as guidelines in accessing accuracy to record and digitise movement. As Zapin 

dance has its own unique structural gestures, the processes of production involved and techniques used could 

overcome the difficulties in accessing accuracy and help in recording movement.  

171 



Mustaffa and Idris, 2017 

It is important to know that the usage of digital technology in preserving our cultural heritage is one of the 

ways in keeping our legacy through the generation. Nowadays, digital cultural heritage itself is able to be 

comprehensive and effective to assist people in having awareness on the important to preserve our valuable 

belongings. On the other way round, digital cultural heritage do best in offering the opportunity for the learners 

to explore and experience themselves on how the advancement of digital technology can help in preserving our 

cultural heritage. 
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ABSTRACT 

 

Biosurfactants are amphiphilic compounds which has the ability to reduce surface and interfacial tension of the 

liquids. It can be produced by various types of microorganisms such as bacteria, mold, and yeast. Biosurfactants 

are not only produced from inexpensive and renewable substrates, but also industrial wastes. Molasse and 

glycerol were combined as carbon sources for producing biosurfactant by isolate bacteria LII61. The 

biosurfactants were characterized by measuring the surface tension and emulsification index of supernatant, 

determining the critical micelle concentration (CMC) value, and analyzing stability of biosurfactant. The results 

showed that isolate bacteria LII61 could produce the biosurfactant from molasse and glycerol with CMC value 

was about 5 g/l. Biosurfactant of these isolate could reduce the surface tention of medium from 72 to 52.70 

mN/m and emulsify kerosene around 71.01%. The biosurfactant showed good surface activity (50-60 mN/m) in 

acidic or alkaline condition and high temperature, while emulsification index showed good on acidic condition 

and temperatures below 70ºC. 

KEYWORDS: biosurfactant, molasse, glycerol, surface tension 

 

INTRODUCTION 

 

The oil spill issues in land or ocean are always become a concern for researcher to resolved. There is so many 

ways to solve this problem using chemical, physical, and biological strategies[1]. The chemical remediation 

strategies could be using actinide chelators, chemical immobilization, critical fluid extraction, oxidation and 

many more methods that using synthetic chemical compounds which is giving potentially environmental and 

toxicology problems [2,3]. The physical remediation strategies could be using capping, electrokinetic 

remediation, incineration technologies and many more methods that not easy to apply and expensive[1]. The 

biological remediation strategies are mostly more environmental friendly because the methods are using 

potential microbe or indigenous microbe itself to solved the problems which is uses the ability of microbe to 

produce remediation agent such as biosurfactant. Not only can be utilized for biodegradation of environment 

contaminated hydrocarbon agent[2], biosurfactants are usually used for agricultural[4], foods[5], cosmetics and 

pharmaceutical application[6].  
Biosurfactants are amphiphilic compounds which has the ability to reduce surface and interfacial tension of 

the liquids and form microsolubilization (emulsification)[7,8] which is important in oil bioremediation. It can be 

produced naturally by various types of microorganisms such as bacteria, mold, and yeast [9,10,11,12]. 

Biosurfactant-producing bacteria are commonly found in contamninated oil and fat areas [13]. In the oil 

bioremediation process, surface active of biosurfactant will emulsify the oil (hydrocarbon) and subsequently 

decomposed by microorganisms. Biosurfactants are natural surfactants with many advantages such as 

biodegradablility, low toxicity, also can be applied on extreme environmental conditions [12,14,15]. Those 

advantages have made biosurfactants advisable to replace the synthetic surface active agents [15,16]. In the other 

hand, biosurfactants are useful for emulsition polymerization, emulsification, de-emulsification, foaming, phase 

dispersion, and wetting [10]. 
Based on the chemical structure, there are various types of biosurfactants such as fatty acids, glycolipids, 

lipopeptides, peptides, phospholipids, etc. The best known lipopeptides is surfactin[17], while glycolipids are 

rhamnolipids, sophorolipids and trehalolipids[9]. The type of carbon sources strongly determine the quality and 

quantity of bioburfactant production. It is an important limiting factor in biosurfactant production[18]. 

Biosurfactants can be produced using inexpensive and renewable substrates, such as glycerol [19,20]. In the 

other hand, industrial wastes can also be a carbon source for biosurfactant production by microorganisms [21]. 

Joshi et al. 2008[22] reported that molasses is a low-cost material and alternative carbon source for biosurfactant 

production. Many studies have reported the production of biosurfactant with substrate combinations [23,24,25], 

but mostly in the yeast group. In this study was focused on the ability of isolate bacteria LII61 in producing 
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biosurfactant from a combination of the industrial waste (molasse) and renewable substrate (glycerol). This 

combination is a sound strategy to reduce the industrial waste and cost production. 

 

MATERIALS AND METHODS 

Microorganism 

Isolate bacteria LII61 was the culture collection of Microbiology Laboratory, Department of Biology, Faculty 

of Science and Technology, Airlangga University, Indonesia. The isolate was collected from traditional poultry 

slaughterhouse in Pegirian, Surabaya, East Java, Indonesia by Fatimah et al. 2011[26]. The isolate was cultured 

on nutrient agar (Oxoid) slants at 4°C. Every month it was re-cultured on fresh agar slants to maintain viability. 
 

Inoculum preparation 

The inoculum preparation of bacterial LII61 was prepared by transferring a loop of cells from a slant culture 

to 50 ml of nutrient broth (Oxoid). The culture was incubated at room temperature in rotary shaker (120-150 

rpm) for 24 h. 

 

Production medium preparation 

The production medium was prepared by making minerals salt medium (MSM) that contained CaCl2, 0.01 

g/l; CoCl2.6H2O, 0.005 g/l; CuSO4.5H2O, 0.001 g/l; FeSO4.7H2O, 0.0012 g/l; H3BO3, 0.001 g/l; KH2PO4, 10 g/l; 

K2HPO4, 4 g/l; MgSO4.7H2O, 0.2 g/l; MnSO4.H2O, 0.001 g/l; NaCl, 10 g/l; NaMoO4.2H2O, 0.001 g/l; 

(NH4)2SO4, 3 g/l; ZnSO4.7H2O, 0.001 g/l. This solution was arrenged to pH 7.0 with adding NaOH 1 N or HCl 1 

N. 470.4 ml of MSM was transferred to 1000 ml Erlenmeyer flasks and added by 4.8 ml (1%) of molasses and 

4.8 ml (1%) of glycerol. The medium was sterilized with autoclave for 15 min at 121°C and 1 atm. 

 

Biosurfactant production process 

20 ml (4%) of inoculum (OD650 nm = 0.5) was added to production medium. The cultures were incubated at 

room temperature in rotary shaker (120-150 rpm) for 24 h, 48 h, 72 h and 96 h. The value of biomass, pH, 

surface tension and emulsification index (E24) were measured every 24 h.  

 

Biomass analysis 

Biomass was collected by culture centrifugation at 6000 rpm for 10 min and the supernatant was separated 

from biomass. The biomass was dried at 65°C for 24 h then determined the bacterial dry weight. 

 

Determination of surface tension value 

Surface tension was measured by a Du Nouy’s Tensiometer (Ogawa Seiki Co., Ltd) using the ring method at 

room temperature. 20 ml of supernatant was poured into a clean glass container (30 ml) and placed on sample 

table of tensiometer. The platinum ring was submerged right on the surface of supernatant and then pulled back 

slowly. The surface tension was calculated from the equation. 

γ = γo x 
�

��
   

γ is surface tension of sample, γo is the standard of surface tension water (72 mN/m), � is the value of surface 

tension sample on Tensiometer and �� is the value of surface tension water on Tensiometer. All experiments 

were carried out in triplicates. 

 

Determination of emulsification index (E24) 

The emulsification index was determined as explained in Petrikov et al. 2013[27]. Sampel and hydrocarbon 

(kerosene) (v/v) were placed into a measuring test tube and tighly closed. Those solution was vortexed 

vigorously for 2 min and then kept at room temperature for 24 h. The emulsification index (E24) was calculated 

by dividing the total height of the emulsion layer by the total height of the solution and multiplying by 100[28]. 

All experiments were carried out in triplicates. 
 

E24= 
total height of the emulsion layer

total height of the solution
x 100% 

Crude biosurfactant extraction 

Crude biosurfactant was extracted by acid precipitation method[27]. The pH of supernatant was decreased to 2.0 

by adding HCl 6 N and stored at 4°C overnight. Extraction was done by centrifuging the solution at 6000 rpm. The 

pellet was collected by separating the supernatant and measured the wet weight of crude extract of biosurfactant. 

 

Lipopeptides of biosurfactant extraction 

Lipopeptides of biosurfactant was extracted as described in Xia et al. 2011[29]. Crude extract of 

biosurfactant was dilluted with double-destillated water and adjusted dichlorometane (v/v). Those mixture was 

vortexed vigorously for 5 min and then incubated for 30 min at room temperature. Extraction was continued by 

centrifuging the mixture for 10 min at 6000 rpm. The solvent layer was collected and evaporated. 

175 



J. Appl. Environ. Biol. Sci., 7(11)174-180, 2017 

 

 

Glycolipids of biosurfactant extraction 

Glycolipids of biosurfactant was extracted as describes in Petrikov et al. 2013[27]. Crude extract of 

biosurfactant was dilluted with double-destillated water and adjusted a mixture of chloroform and methanol (5:2, 

v/v). Those mixture was vortexed vigorously for 5 min and incubated at room temperature for 30 min. Extraction 

was continued by centrifuging the mixture for 10 min at 6000 rpm. The solvent layer was collected and 

evaporated. 

 

Determination of critical micelle concentration (CMC) 

Determination of critical micelle concentration (CMC) was begun by making the biosurfactant solution at 

different concentrations. The surface tension value of each solution was measured until a constant value was 

reached. The CMC was determined by making the plot of surface tension value versus biosurfactant 

concentrations. The unit of CMC value was grams per liter of biosurfactant.  

 

Biosurfactant stability analysis 

Biosurfactant stability was analyzed by determining the effect of pH and temperature on biosurfactant 

activity. Determination of pH effect was done by making the crude biosurfactant solution at CMC point with 

various of pH value from 2.5 until10.5. The surface tension and emulsification index (E24) of each solution were 

measured. To determine the temperature effect, the crude biosurfactant solution at CMC point were heated at 

30°C until 80°C for 60 min. Then the surface tension and emulsification index (E24) were measured. All 

experiments were carried out in triplicates. 
 

RESULTS AND DISCUSSION 

 

Growth and biosurfactant production 

The biomass concentration, surface tension value and emulsification index of isolate bacteria LII61 grown in 

MSM with 1% molasse and 1% glycerol as carbon sources, have been presented in Figure 1. Biosurfactants 

started to be produced during the exponential phase, and reached the maximum after 48 h incubation time. 

Beside of that, the surface tension value reduced rapidly from 72 to 44.22 mN/m on the exponential phase, and 

emulsification index (E24) significantly increased to 86.80% in 48 h. This showed that the isolate used carbon 

sources (molasse and glycerol) to grow and produce the biosurfactants. Mulligans and Gibbs 1993[30] stated the 

molasses contained around 20-30% of sucroses and 10-30% of reducing sugars, so it could be utilized by 

microorganisms as carbon source for producing biosurfactant. The sugars in molasse and glycerol will be 

transformed to glucose compounds in cell metabolism of microorgasims. In glycolysis pathway the glucose was 

modified into glucose-6-phosphate as a raw material of hydrophylic moiety. The glycolysis product of piruvic 

acid was transformed to acetyl CoA and entered into anabolism cycle became fatty acid compounds a raw 

material of hydrophobic moiety. Both of hydrophylic and hydrophobic moieties will be merged by an 

intermediate enzyme[8]. Decreasing of pH medium also explained the microorganisms released organic acid 

compounds from metabolic activity into the medium[31]. After 48 h of incubation, constant decreasing of 

surface tention was obtained. This might be the biosurfactants reaching its CMC[23]. However, the biosurfactant 

production decreased and impacted to increase of surface tension and decrease of emulsification index. This 

might be due to the decreasing of carbon source and acidic condition of medium inhibited microorganism 

growth[19]. 

 

176 



Renjana et al.,2017 

 

 
 

Figure 1. Growth, surface activity and emulsification index profiles of isolate bacteria LII61 grown in MSM 

with 1% molasse and 1% glycerol as carbon sources 

 

Characterization of biosurfactant extract 

The products of biosurfactant extraction have been presented in Table 1. After acid precipitation method, the 

crude biosurfactant was obtained around 1.61 g/l, whereas lypopeptides and glycolypids of biosurfactant were 

obtained 5.60 and 5.10 mg/l. This indicated the isolate bacteria LII61 has the potential in producing biosurfactants. 

The characteristic of biosurfactants was commonly determined from the CMC value and stability activity of 

biosurfactant in various environmental conditions. Based on Figure 2, the CMC of the biosurfactant product of 

bacteria LII61 was around 5 g/l which the surface tension reduced to 52.70 mN/m. Beside of that, this study also 

determined the emulsification index (E24) of biosurfactant at CMC point. In Table 1 and Figure 2, the isolate 

bacteria LII61 was able to emulsify the kerosene around 71.01% at CMC and this result was better than 

biosurfactant product from yeast (E24< 60%) [23]. This indicated the bacteria LII61 has better emulsification 

capabilities that could be applied in bioremediation technique, especially microbial hydrocarbon recovery. 
 

Table 1. Profiles of biosurfactant extraction of isolate bacteria LII61 
Extraction product Surface tension at CMC Emulsification index at CMC Weight of yield  

Crude biosurfactant 52.70 ± 0.44 mN/m 71.01 ± 1.66 % 1.61 ± 0.02 g/l 

Lipopeptides of biosurfactant ND ND 5.60 ± 0.01 mg/l 

Glycolipids of biosurfactant ND ND 5.10 ± 0.02 mg/l 

ND: not determinated    
 

 

 
Figure 2. Surface tension and emulsification index versus biosurfactant concentration of isolate bacteria LII61 

grown in MSM with 1% molasse and 1% glycerol as carbon sources 
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Effect of pH and temperature on biosurfactant activity 

The effect of pH on biosurfactant activity at CMC was shown in Figure 3a. It showed that the surface 

tensions stabled in ranged of pH 3.5 to 6.5 and increased when in alkaline conditions. Whereas the 

emulsification index decreased when pH of biosurfactants decreased, even decreased significantly in alkaline 

conditions. It might be the biosurfactants was precipitated in alkaline conditions. This result was in contrast to 

the yeast biosurfactant which the emulsification index increased in alkaline conditions[23]. However, although 

the surface tensions increased in alkaline condition, but the values were ranged 50 to 65 mN/m (below the 

standard value). It meant the biosurfactants of isolate LII61 could reduce the surface tensions in acidic or 

alkaline conditions, but emulsifying activity was much better at low pH. In the other hand, the biosurfactants 

activity at CMC was more stable when the temperature increased, although there was a slight increased on 

surface tension values (Figure 3b). As well as the emulsification index, E24 were ranged 70 to 80% at 

temperature condition reached 60ºC. It indicated that the biosurfactants of isolate bacteria LII61 has potential to 

be applied under high temperature conditions. 
 

 
 

Figure 3a. Effect of pH on surface tension and emulsification index of biosurfactant of isolate bacteria LII61 

grown in MSM with 1% molasse and 1% glycerol as carbon sources 

 

 
 

Figure 3b. Effect of temperature on surface tension and emulsification index of biosurfactant of isolate bacteria 

LII61 grown in MSM with 1% molasse and 1% glycerol as carbon sources 
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CONCLUSION 

 

This work demonstrated the potential of isolate bacteria LII61 in producing biosurfactant effectively with 

molasse and glycerol as carbon sources. The biosurfactants has a CMC value about 5 g/l and indicated a good 

surface active agent with the ability to reduce the surface tension of medium from 72 to 52.70 mN/m. This 

biosurfactants also has a high emulsification index of kerosene (71.01%). The biosurfactant stability experiments 

reported that the biosurfactant showed good surface activity (50-60 mN/m) in acidic or alkaline condition and 

high termpetature, while emulsification index showed good on acidic condition and temperatures below 70ºC. 
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ABSTRACT 

 

Universiti Teknologi MARA has designed a sound regulatory framework of rules and regulation for their 

students for the purpose ofcontrol the disciplinary actions and judgments applicable to procedure and 

organization for students. It is the duty of students to fulfill the tasks imposed laws, rules, regulations and 

directives within and outside the institution of higher education. Thus, this research aims to evaluate the 

obedience of students towards the rules and regulation of UiTM. With the intention of having a good 

simplification, out of approximately 7000 populations, 300 respondents were selected from students by using 

quota sampling. Relying on three construct regarding knowledge awareness among students, attitudes of student 

and University’s efforts in tackling the rules and regulation of the university, the investigation was conducted in 

UiTM Terengganu. Further testing and analysis on the hypotheses revealed that all the three constructs are able 

to explain 47.5% on the relationships with the obedience of students towards rules and regulation in UiTM 

Terengganu. The outcome of the study is useful in providing the direction towards the obedience of student to 

the rules and regulations in futures. 

KEYWORDS: Rules and Regulations, Students, Obedience and Universities. 

 

INTRODUCTION 

 

Rules and regulations can be defined as a rule of conduct, decreed by a regulation-making authority 

pursuant to an Act of Parliament which has the force of law for an undetermined number of persons [4]. 

Milgram’s theory proposed that obedience to authority is a vital tenant of any human social organisation. 

Virtually every society has developed some sort of hierarchy in which some individuals exercise a degree of 

authority over others. For example, teachers have authority over their students; police officers have authority 

over members of the public. It is therefore understandable that the purpose of universities’ rules and regulations 

is to create a safe and warm environment [3]. 

Referring to [14], students supposed to be familiar with the rules and regulations of universities since they 

have been providing a guideline book whenever they join the universities. In this academic regulation, students 

are demanded to be responsible to understand, appreciate and comply with all the regulations. Besides, students 

must aware all the rules and regulations since university always  make the revision and updating with the 

intention to strengthen the implementation of a standardized academic regulation by taking into consideration of 

the current and future needs. Referring to [13], all students are responsible to abide by all sections of the UiTM 

Academic Regulations 2011 and to observe the following responsibilities in order to enable the university to 

administer effective and efficient services. For effective management of discipline, the cooperation between the 

head, staff, students, parents and the community is very crucial. 

According to [15], in Malaysia, corporal punishment in educational institute is seen as a disciplinary action 

to control students who misbehave. It is often dealt as a punishment for “serious” disobediences such as stealing, 

smoking, gangsterism, vandalism or bullying. Many of the students stated that UiTM’s punishment is too 

burden and give negative impact to the students, which result them to disobey the rules due to dissatisfaction 

towards the UiTM. Hence, there is a pressing need to replace corporal punishment with positive discipline 

which encourages children to develop self-control, confidence and respect for others through an on-

goingeducational process using non-violent approaches. 

 

LITERATURE REVIEW 

 

Obedience on Rules and Regulation 

It is the university’s efforts to tackle issues related to the rules and regulations, so that they can handle the 

disciplinary matters among students. In [12] discussed that rules should not be very restrictive because students 
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like adults which hate unrealistic constraints and struggle against them. In UiTM, the Security Department is 

responsible for traffic rules in the campus as well as to ensure the safety condition in the university such as dress 

ethics, campus safety, traffic operation, urine test and college rules. This department will impose a summons to 

the students who break the rules. However, the right of impose a summons has been given also to the staffs and 

lectures.  

Since Universities rules serve as important guideline for students in the Universities, they should be drafted 

in a way that will help students to potray the expected behavior as expected by the authority. In [2] suggested 

some guidelines that authorities can consider when drafting the educational institute’s rules. The rules should 

clarify its intentions; the rules should specify who will be the beneficiaries from the implementation, in this case 

the teachers as well; the rules should not expect discipline problems to disappear all of a sudden, but should put 

into consideration students youthful immaturity; the rules should act as a guideline and it is the teacher who 

should assisting student to cope with the rules.  

In order to manage the students’ discipline, there is a need to manage the education policies and procudures 

at the universities. A study done by [7] in managing education, the specified parties are supposed to simplify the 

learning of job-related behaviors in order to improve the performance and the focus has been on teaching facts, 

modifying attitudes and behaviors. Hence, this will eventually promote obedience among students toward the 

rules and regulations. The participation of obedience towards rules and regulations demand the adaptation of 

subject matter as quickly as possible through the proper enforcement of rules and understanding of knowledge 

regarding the rules and regulations. However, in [6] found out that there were no differences between boys and 

girls with regard to have certain knowledge and simple knowledge, they did differ in their belief in quick 

learning and fixed ability. 

   

Predictors Associate with Obedience 

In the context of Malaysia, management education has come to much criticism in recent times from the 

industries due to the inability of students to put what they have learned into practice. The inadequacies of this 

phenomena is assume to be due to the approach taken by students not to follow as what had been instructed by 

the respected parties involved in the process. Part of these disobediences arises due to lack of awareness about 

the consequences of breaking the rules and regulations. According to [11], rules are very important because they 

help to set academic excellence and also contribute to all round development of students. The first thing students 

must know is the rules and the student must familiar with that. Failure to do so may result as disobedience of 

authority and is punishable in some Universities. 

However, rules and regulations must be well established if the institutions are expected to realized the 

vision and mission of its establishment. As mentioned by [10], a well-run universities depends on a few but 

clearly understood rules which students find easy to follow. As students, they should understand the rules and 

the consequences that entail from breaking them. When they choose to break the rules, they choose 

consequences. For example, failure to follow the rules will results the poor performance in examinations among 

students. In [1] observed that aggression, immorality, disobedience of authority, class disruptions and generally 

not following the school and classroom rules and procedures affect student performance in examinations in both 

the developed and developing countries.In [9] supported the claim that students’ absenteeism and indiscipline as 

the causes of poor examination results in educational institutions.  

In Botswana, the study shows that indiscipline cases such as violence, bullying, inability or unwillingness to 

do homework interferes with teaching and learning process. As stated by [5], indiscipline students violate school 

rules and regulations thus affecting the smooth and orderly functioning of the school system. The end result is 

poor performance in examinations. For those students, who regularly skipped classes more often, found to 

achieve the lower grade on any courses attended. With such unfavourable attitude it makes them to lose focus on 

the educational goals which are only achieved through such values as hard-work, time management, respect for 

others, high plane of spirituality and self-determination. 

It is also interesting to note accordingly to [8], that a rule-as-discipline approach leads to a paradox. He 

points out that the rules may encourage passive acceptance instead of critical thinking and reflection in students. 

The solution, he argues, lies in the thinking of rules, not as being a means to an end but as having direct 

implications for students. As such, as argued by [16], failing to provide the rules and regulations books, the 

students will loss of control positions and attendance at their institutions. 

Rules and regulation requires the whole community to participate in an effort of enhancing the educational 

system towards becoming better. The cooperation between organizations or the strategist plays a vital role in 

disseminating clear information with regard to the idea and concept of rules and regulations for the others to 

understand and act upon achieving its objectives. This is to ensure that a safety and comfortable environment 

places within the campus is made available for everybody.  
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METHODOLOGY 

 

The research approach taken to capture the required data is descriptive in nature, whereby data were 

collected cross-sectional among the students of UiTM Terengganu. A total of 364 respondents (students) from 

the total population of 7000 students were taken for this study. A set of questionnaires which was divided into 

five sections was formulated for getting the required information. Section A (User’s Background) consists of six 

items that attempt to extract information related to Gender, Age, Marital Status, Semester, Educational Level, 

and Faculty. Section B (Obedience of Students) focuses on the dependent variable which is the obedience of 

students towards rules and regulations. There were seven items constructed in measuring this concepts. Section 

C elicited data on knowledge awareness; Section D measured the variables on attitudes; and Section E 

investigate the measurement of UiTM’s effort in tackling the rules and regulations of the University.  

For the purpose of answering the objectives, primary data by using survey was collected from the 

respondents by personally administering the questionnaires. By using this approach, we are able to motivate 

respondents, establish rapport, clarifying the doubtful, chances of 100% response, high anonymity and 

information collected immediately. To support the stability and reliability of the instrument, pilot testing 

procedure was performed by taking 30 samples from the populations. Based on this testing procedure, it shows 

that the reliability analysis is around 0.6 to 0.8. There are some questions that should be deleted because the data 

given in Corrected Item – Total Correlation is below 0.3. For Section B (Obedience), the alpha result indicated 

0.736 after one question has been deleted. For Section C (Knowledge Awareness), the number of items 

remained the same. For Section D (Attitude), there are two questions have been deleted due to inconsistency 

with other items. For the last section which is Section E (UiTM’s effort) with the value of 0.807, we decided to 

maintain the current number of questions because it indicates that the questions are reliable. 

 

 
 

Figure 1: Theoretical framework 

 

The research will cover three independent variables which reflect the measurement of the dependent 

variables on the obedience of students towards rules and regulation in UiTM Terengganu. The variables include 

the knowledge awareness, students’ attitude and UiTM’s efforts in tackling the rules and regulations of the 

University. 

The following hypotheses were generated: 

H1:  There is a significant relationship between knowledge awareness with the obedience of the rules and  

        regulations. 

H2: There is a significant relationship between attitudes with the obedience of the rules and regulations. 

H3: There is a significant relationship between UiTM’s effort with the obedience of rules and regulations. 

 

RESULTS AND DISCUSSION 

 

A total of 300 questionnaires were distributed and all of them were fully completed and returned. In the 

context of educational level, 244 students were diploma students while 56 students were degree students.In this 

investigation, the profile distribution indicated that more than half of the respondents (68.3%) were female while 

another 31.7% were male. From the analysis, it shows that the largest group of respondents was from Faculty of 

Business and Management (43.3%), followed  by Faculty of Hotel Management and Tourism (27.7%), Faculty 

of  Mathematical and Computer Sciences (10%), Faculty of Engineering (17%) and other faculties (13.3%). 

A Pearson correlation matrix provides us an  indication of the direction, strength and significance of the 

bivariate relationships among all the variables  on a linear basis. The result shows in the Table 1 indicating that 

independent variables are statically significant with the p-value of 0.000 at 0.01 significant levels 
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Table 1: Pearson correlation coefficient for variables 
Variables Mean Standard Deviation Pearson Correlation 

Knowledge awareness 

Attitude 

UiTM’s effort 

Obedience of rules and regulations 

3.5406 
3.8981 

3.7911 

3.9557 

0.54 
0.64 

0.62 

0.60 

0.65 

0.616** 
0.864** 

0.785** 

0.825** 

** Correlation is significant at the 0.01 level (2-tailed). 

 

The coefficient analysis shows that the relationship between the independent variables of knowledge 

awareness and attitude with the obedience towards rules and regulations among students of UiTM Terengganu 

having a moderate relationship as shown by correlation value of 0.548 and 0.514, while as for the effort done by 

the management reflected to be high moderate relationship at 0.643. Observing each of the relationship 

nevertheless provide evidence that all the selected variables above were having a significant relationship with 

the obedience of the rules and regulations at the significant value of 0.000. Therefore, hypothesis 1, 2 and 3 are 

accepted. For mean analysis, the computed mean values were 3.9557 for the obedience of rules and regulations, 

3.5406 for knowledge awareness, 3.8981 for attitude and 3.7911 for UiTM’s effort. The finding suggested that 

the issue of not to obey is not that really critical in UiTM Terengganu. However, the observed values for all the 

variables provide us with evidences that there are still rooms for improving the subject matter under this 

investigation, especially in terms of imparting knowledge awareness among students.  

 

CONCLUSION AND RECOMMENDATIONS 

 

From the research and findings, regulation has two main identifying characteristics. First, the institute must 

plan its rule to apply generally rather than in a specific case. The rule must apply generally so long as it declares 

how a certain class of cases will be decided. Second, the rule must implement, interpret, or make specific the 

law enforced or administered by the institutes, or govern the agency's procedure. As a student, they must obey 

the rules in order to keep safe and favourable environment in the campus. With all evidences generated in this 

investigation, it is useful for the management to explore further all the collected data. With further analysis, it 

will further portray a better understanding of managing students in institutions of higher learning.  

From this research, it seems that when investigating issues relating to obedience to rules and regulations, all 

the three variables which involved knowledge awareness, attitude and university’s effort, significantly 

contribute its usefulness as been tabulated in our analysis. However there were other factors that had been left 

out. Among others could be such as peers influence, facilities provided, services rendered by the academic and 

non academic staff, college envoronments and even the policy of institutions itself may have their impact on the 

obedience. In fact,  based on the observation of the overall views of the respondents, there were still rooms for 

improving the obedience by shaping the more favourable attitude, communication relevant knowledge and other 

related information and improving the implementation on handling issues arises for disobeying among the 

students. Issues governing knowledge awareness could be much more interesting to be explored as most often 

the institution authorities seems to be failure in understanding that students that are studying in the campus keep 

on changing, as one leet out a new batch step into the system.  

For future research, it is important to note that this investigation only considers three independent variables 

which are believed to contribute to the obedience of students towards the rules and regulations. As such, for 

further study we are proposing that there is a need to include other variables. In order to get a much better 

generalization the pool of respondents, especially from the students of UiTM Terengganu should be carried out 

from other UiTM campuses so that a much deeper analysis can be performed within the sub locations. 

Obviously, there is a need to conduct a more comprehensive survey as ell as incorporating several other 

predictors so as a different perspective result can be used to address issues related to obedience on rules and 

regulations in institutions of higher learning. 
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ABSTRACT 

 

This paper overviews the historical causes of ethnolinguistic polarity in the contemporary Afghanistan. 

Significant political events are focused to find the genesis and evolution of schism in the multiethnic and 

multilingual Afghanistan. This paper finds the roots of ethnolinguistic polarity in the faulty process of nation 

building. The different ethnic groups in Afghanistan are geographically concentrated and they consider their 

ethnolinguistic identity as an important part of their existence. However, the ruling Pashtun elite considered this 

diversity as a threat to integrity of Afghanistan. The campaign of integration was viewed by the non-Pashtun 

ethnolinguistic groups as an attempt of their extermination. This paper proposes that respecting the diversity is 

the best way possible for the integration of Afghanistan.  

KEY WORDS: Afghanistan, ethnolinguistic polarity, integration, language policy 

 

INTRODUCTION 

 

Arnold Toynbee (1972) proposes that disintegration of nations and societies results from a conflict within the 

society. At such point from the ash of the disintegrating society originates the resurrection of a new society. He 

writes, “Breakdowns are not inevitable and not irretrievable; but, if the process of disintegration is allowed to 

continued, I find that it seems to follow a common pattern in most instances. The masses become estranged 

from their leaders, who then try to cling to their position by using force as substitute for their lost power of 

attraction. I trace the fragmentation of society into a dominant minority, an internal proletariat, and external 

proletariat consisting of the barbarians on its fringes; and I sketch the social reactions of these diverse groups to 

the ordeal of disintegration. I also find a corresponding psychological schism in the souls of people who happen 

to have been born into this unhappy age. Discordant psychic tendencies which are perhaps always latent in 

human nature now find free play. People lose their bearings, and rush down blind alleys, seeking escape. Greater 

souls detach themselves from life; still greater souls try to transfigure life into something higher than mere life 

as we know it on Earth, and sow the seeds of a fresh spiritual advance.” (Toynbee, 1972, p.211). When we study 

the history of Afghanistan in the light of this statement, then we find the process of disintegration which took 

thousands of years in Egypt and Greece, takes not more than a couple of centuries to reduce it to a very small 

part of its initial form.  

Ethnolinguistic polarity in Afghanistan stems from the faulty process of nation building. In Europe, in the 

historical perspective, the current concept of nation building started with the promotion of a single nation within 

a single state (Wright, 2000, p.14). If in Europe, Germany, Britain, France and Spain emerged as national state 

through a process of evolution, ethnic elements did not evolve to form a national state but remained forever a 

mosaic of ethnic groups juxtaposed along each other through conquests and empire building, what Henry Walter 

Bellow succinctly puts as they were, “only brought together as nationality by the accident of position and the 

bond of common religion” (Bellew, 1880, p.11). The mosaic of ethnicity did not become cooperative. The 

competition for power polarized ethnic groups in Afghanistan. Protection of the interests of one group posed 

threat to the interest of other ethnic groups. In absence of political will to cooperate in solving internal problem 

that was added by the arbitrary use of force of coercion resulted in increased polarization in conflicts. Further, 

use of the political identity of the dominant Pashtuns in nineteenth and twentieth century increasingly alienated 

other ethnic groups, forcing them to resist substitution of their ancient ethnic identity. It formed to the process of 

historical development of the nascent national identity of Afghanistan after 1747.  

Historically, Afghanistan remained part of larger regional empires in the past (Reshtia, 1990, p.1). The 

conversion of Khurasan (proper and greater), into Afghanistan did not take place gradually but, suddenly, 

through the conquests of Ahmad Shah Abdali. As was the case with earlier dynastic empires, Afghanistan also 

incorporated a large numbers of ethnic groups. In the medieval frame of politics, rulers of Afghanistan did not 

attempt the formation of a consolidated state with a single national identity. They remained content with putting 

down rebellions and assuring the loyalty of masses to their rule. When talk about national identity of 

Afghanistan starts, naturally Afghans as the nationals of this state comes to mind. Is Afghan a nation? This 

question brings with it the implication of homogeneity, which despite the wish of the rulers of this country, fails 

to get legitimacy of acceptance, among the majority of its population and scholars. Sir George MacMunn 
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answers the question by proposing as initial hypotheses of Afghans as the “dominating and dynastic” race of 

Afghanistan Discrediting the claim of Afghans as the descent of the Biblical tribe of Israel, he proposes the 

viable theory of migrant settlers forming larger body of Afghans. Linguistically, Pashto is spoken by the 

majority of Afghans, but history of ethnicity tells a different story of convergence and assimilation of different 

ethnic groups mostly speculated and dimly known into the ethnic Pashtun/Afghan political identity. Around the 

core of Afghan as early settler of the area, a conglomeration of races, mostly remnant of invaders in earlier part 

of their history and migrant settlers in the later periods, grew in numbers but never succeeded in becoming 

majority. These developments, left Afghans as the majority in the regions. Afghans themselves divided into 

three branches Durrani, Ghilzai and the Pathans inhabited the region along Hazara, Turkomans, Uzbeks and 

Tajiks. All ethnic groups despite vigorous attempts of assimilation, successfully retained their identity formed 

out of their ethnicity, language, culture and to some extent religious and political affiliations (MacMunn, 1929, 

pp.18-20).  

Formation of ethnic polarity in Afghanistan is based on historical developments. Afghanistan lacks ethnic and 

linguistic unity. Ethnic groups in Afghanistan harbor a long standing enmity to each other. Their mutual 

polarization form a barrier in their unification into one nation. In fact besides common religion in Afghanistan, 

there is nothing in Afghanistan that could offer to keep it together (Wahab & Youngerman, 2007, p.xii). 

Geography of Afghanistan instead of offering natural barrier in Afghanistan, made it an easy passage for people 

to march across its terrain. The terrain of Afghanistan actually makes internal communication difficult. As the 

mighty Hindukush sweeps through the middle of Afghanistan, it divides Afghanistan into two, making contact 

between the northern and southern regions difficult (Wahab & Youngerman, 2007, p.viii). 

Languages of the majority are closely related to Iran. Here the Shiite adherence of Iran does not go well with the 

Sunni people of Afghanistan. People in the northern parts of Afghanistan show ethnic continuity with the 

peoples living in central Asia. Eastern border divides the majority of Pashtun population into two that straddle 

across Duran line (Wahab & Youngerman, 2007, p.ix). This divide historically acted against the stability of 

Afghanistan, as Afghan with irredentist proclivity always wished to extend its borders to the time of conquests 

by Ahmad Shah Abdali.  

When Ahmad Shah Abdali carved out the present day Afghanistan from the Moghul and Persian empires in 

1747, this region was never ruled by the indigenous people, but always was torn between competing empires of 

the region (Wahab & Youngerman, 2007, p.xii). Here we might ignore the effect of Ghaurid and Suri dynasties 

which for brief time created fragile kingdoms that collapsed as quickly as they were formed (Wahab & 

Youngerman, 2007, p.xii). Lack or local rule and migration contributed to the hotchpotch (Sykes, 1981, p.vii).  

Ahmad Shah combined to form a kingdom which found an opportunity to be ruled by kings hailing from its soil 

which initiated search for a collective identity. 

Afghanistan always faced the threat of invasions- which in fact took place three times by the British India in the 

history of modern state of Afghanistan (O’balance, 1993, p.vii). Rulers of Afghanistan desisted from building 

roads and railway line across the country that might make the conquest of Afghanistan easy for Russia and 

Britain. Lack of access, aided Afghanistan in the repulsion of foreign invasions (Gregorian, 1969, p.127). This 

aided the Afghan paranoia of invincibility but resulted in the isolation of ethnic population. The state of 

Afghanistan due to lack of communication did not provide an opportunity of integrating the population into one 

national identity (O’balance, 1993, p.6). Rule of the king would be limited to the urban centers, whereas the 

larger rural areas devoid of any modern communication remained isolated in their own ethnic milieu (Gregorian, 

1969).  

Literacy and education provide to a modern state tools of building a national identity that integrates the diverse 

ethnicities in to single national identity. Modern states therefore, emphasize compulsory education. In 

Afghanistan well into the middle of twentieth century literacy rate remained abysmally low (Gregorian, 1969, 

pp.3-4). Education remained in the hands of almost illiterate mullahs who did not care about literacy. Therefore, 

written communication was limited to a very small number of educated people (Gregorian, 1969, p.20). Ethnic 

groups being concentrated in different areas of Afghanistan remained isolated from each other. National 

integration did not take place in the absence of communication and education. Ethnic conflict over scarce water 

and irrigation resources imprisoned members of ethnic group into a xenophobic isolation. 

The grim picture of non-existence of modern education and means of communication was made darker by the 

tribal structure of all ethnic group. Tribal structure did not permit the members to discard the tribal/ethnic 

identity in favour of the modern national identity (Gregorian, 1969, p.3). The fact that rule of the country always 

remained within the Pashto speaking Afghan tribes caused deep grievances in other ethnic groups such as 

Tajiks, Uzbeks, Turkomans and Hazara. Deprivation of the minority ethnic groups further increased when the 

rulers would discriminate against them in the imposition of taxes (Gregorian, 1969, p.48-9). 

Though majority of the inhabitants were Sunni Muslims, Shia Muslims also lived in Afghanistan and they 

belonged to minority ethnic groups such as Hazara. Traditional harsh treatment of the ethnic minorities in the 

name of religion alienated these groups form the majority in such a way, that when civil war broke out in 
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Afghanistan in 1992, Afghanistan witnessed divide along ethnic grounds. In recent time, when Pashto speaking 

Sunni Afghans took refuge in Pakistan, Dari speaking people preferred Iran.  

Ruling class, depended on the support of ethnic Pashtun tribes. This increased their political role in Afghanistan 

at the cost of other ethnic minorities (Sykes, 1981, p.353).  

Modernization which could have helped in dissolving ethnic polarization was alarmingly suspected by the rulers 

and conservative Ulema. They equated modernization with the lifestyle of the west. Distrust of modernization 

was further increased by the Anglo-Afghan wars. Besides education other essentials of modernization such as 

radio, TV and newspaper did not appear in Afghanistan. Poverty and the landlocked geography made Afghan 

rulers dependent on the British India, whom they always suspected as potential colonizers. Therefore, 

modernization was blocked for a long time. The failed attempt of Amanullah, instead of initiating a strong 

movement for modernization resulted in distrust and hate for modernization as a threat to their faith and 

traditions.  

People of Afghanistan are referred to by the terms reflecting warrior and aggressive nature, such as Marshall 

Race, warring people (Nyrop & Seekins, 1986, p.xxii). Local poetry, legends and myths aggrandize the Afghan 

valor. Success in expelling the British army from its soil in nineteenth century added to this illusion of 

invincibility. The warring tribes showed unity only when there was a call for Jihad (Sykes, 1981, 356). 

However, as soon as the external threat ended, the reverted again to settle their old scores. When faced with 

popular discontent, and ethnic polarization Afghan rulers often resorted to Jihad. When jihad with external 

enemy was not possible because, they happened to be too powerful to engage in military campaign, internal 

campaigns were started. The campaigns against people of Hazara, Kafiristan, and Turkoman were aimed to 

extend the rule of the king to these areas, which often resulted in resentment and ended up in polarization of the 

minority ethnic groups against the dominating Pashtuns.  

Forced internal migrations, especially in the time of Abdur Rahman caused polarization among the new settlers 

and indigenous people. Though this strategy successfully diffused the pressure of opposing Pashtun tribes, who 

in the new land faced other ethnic groups against their larger Pashtun ethnic loyalty, this resulted in further 

ethnic polarity as the local non-Pashtun ethnic groups found relocation of Pashtuns as a threat to their existence. 

To the ongoing discussion, we can add some more causes, which can be related to the ethnic polarization in 

Afghanistan. First, the geography that facilitated invasions and settlement, and lacked natural barrier to the use 

of this land as a natural conduit for the conqueror to go south. These conquerors, constantly changed the 

demographic and ethnic composition of the country (Sykes, 1981, p.vii). Mongol invaders, first under the 

leadership of Genghis Khan and later Timur laid waste the countryside by killing the population wholesale. This 

led to aggregation of aggregation of people, who had little to do with each other and only were there in 

Afghanistan due to the historical events of conquests. 

The war like people in Afghanistan paid little attention to education, therefore, lack of education, 

communication and mass media resulted in the isolation of ethnic groups in to pockets of their concentration 

areas without any opportunity of integration. 

Tribal structure of the ethnic groups did not allow for administrative structure to effectively cut across the tribal 

loyalties and enmities which resulted adherence to traditions which bode ill for other tribes and ethnic groups. 

History of Afghanistan has been replete with instances of wrong doings arising out of the tribal loyalties and 

enmities. Further, it resulted in the tradition of subsistence on war, made people prone to wars instead of 

peaceful negotiations. The barren terrain of Afghanistan did not yield enough for the people to engage in 

peaceful means of economy. Especially change of trade route from the silk route to sea badly affected the 

prosperity of the people. Indian riches, always presented a temptation for militarism.  

Unequal distribution of political and economic resources resulted in the domination of Afghans (or Pashtuns) 

over Tajik, Uzbeks, Hazara and other minorities. Distribution of resources exaggerated the role of Pashtuns 

which was considered unfair by other ethnic groups. The unequal distribution of resources, and political power 

was further aggravated by the tactics of the rulers to rely on tribal animosity and instead of developing a modern 

national army use the medieval method of compulsory conscription on tribal level, institutionalized the ethnic 

differences. Lack of census in Afghanistan might be a cause for ethnic group in over representing their numeral 

strength (Magnus & Naby, 1998, p.9).  

Urban rural divide, and inaccessibility of rural areas limited the unifying power of kings to urban centers only. 

In rural areas, the political power remained in the hands of tribal chiefs for whom internal political struggle for 

power resulted in polarization (Magnus & Naby, 1998, 11).  

Spillover of ethnic groups into neighboring countries, provided opportunity to the neighboring powers to have a 

say in the internal politics of Afghanistan for their interests. Such conditions increased proclivity for ethnic 

violence as reportedly Uzbeks received help from central Asia, some of Dari speaking non-Afghans from Iran 

and Pashto speaking Afghans received help from the Pakistan.  

 Failure of the formation of a single political identity was caused by the fact, that instead of respecting the rights 

and separateness of other ethnic groups, recourse to coercion and exploitation resulted in polarization.  
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Most of multiethnic states when faced with ethnic polarization, adopted federal system of governance where the 

rights of ethnic groups remain secured. However, in Afghanistan the existence of unitary system with 

concentration of all powers in Kabul, the likely result is always deprivation of minority as the ethnic majority 

monopolize everything. Policy of supporting Pashtunistan, resulted in the fragmentation of the combined 

Afghan identity. This policy resulted in sudden projection of Pashtuns which raised concerns in ethnic minority 

and added to their polarization.  

Sectarian violence. Though religion was promoted by the rulers as device to integrate peoples of Afghanistan 

the divide and animosity along the sectarian line between orthodox Sunni and heterodox Shia sect happened to 

be so fierce that it became a potent cause of polarization (Bellew, 1880, p.13).  Majority of the population of 

Afghanistan has been Hanafi Sunni. With few exception almost all tribes of Pashtuns belong to the Sunni sect. 

Some of the minority ethnic groups like Hazara happened to belong to the Shia sect. Sectarian and ethnic 

difference coupled and ultimately resulted in the ethnic violence (Magnus & Naby, 1998, p.36).  

 Pan-Islamism and the predominance of religious identity acted as a neutralizer of national state. Largely 

illiterate people of Afghanistan were not exposed to the Western concept of nationalism stemming from the 

myths of common race, language and culture. The presence of Caliphate, and the ideological stance of the 

influential Ulema in Afghanistan were more in favor of Pan Islamism. Pan-Islamism weakened the appeal of 

retaining a distinct Afghan identity. Afghanistan surrounded by Muslims, was not perceive a permanently 

distinct entity in the European sense. Under the umbrella of Muslim brotherhood, the ethnic groups of 

Afghanistan saw more vitality in their old ethnic identity in comparison to the relatively new national identity. 

National identity formation thus failed in Afghanistan and did not fulfill the promised role of dissolving ethnic 

polarization due to the presence of overarching Pan-Islamism. When threat to the sovereignty of Afghanistan 

would take place, appeal to Jihad against infidel was more potent tool of mobilizing masses against oppressor in 

comparison to the weak national identity. The temporary unity would soon dissolve as soon as the external 

threat ended. Then internal competitions based on ethnic allegiance would resume one again.  

Competition also existed between tribes in the same ethnic groups. The classical example is the rivalry between 

Durrani (Abdali) and Ghilzai tribes in the ethnic Pashtuns (Sykes, 1981, 383). However these ethnic rivalries 

would vanish once the conflict between other ethnic groups and Pashtun took place. When Abdur Rahman 

forced the opposing Ghilzai tribes to migrate to the places in north, their they faced other ethnic groups and 

preferred to remain loyal to the king belonging to their ethnic group instead of cooperating against another 

ethnic groups in the overthrow of the king.  

We see in the political loyalty of Afghans a hierarchy of belonging to Muslim brotherhood, then their ethnic 

group, then their tribe and finally their clan and family. In this hierarchy the place of national identity as Afghan 

should have been on the top to govern and dilute other identities but it did not form in the modern European 

sense, and its absence became cause of strong loyalty to ethnic identity.  

Saur revolution, which initially claimed to end social injustice, soon turned into a nightmare when foreign 

occupation by Soviet Union and subsequent migration of Afghan people into neighboring states took place. The 

working relation among different ethnic groups that were the result of political developments of more than two 

hundred years, suddenly crumpled under the revolutionary government that challenged their established views 

of social and economic life. The soviet influence posed a heavy threat to the existing distribution of social and 

political rights and responsibilities. Initial promise of bringing harmony among the ethnic groups was a sign of 

hope. However, this intended change translated into coercion when people who were not ready for the change, 

resisted. Weak central government, that was incapable of holding the Afghan people united faced serious threat 

from insurgents who threatened the writ of the government with the backing of USA and her allies.  

 

Hazara as example of Ethnic polarization 

Hazara people occupy the central region in Afghanistan and they claim to be the most ancient autochthonous 

group in Afghanistan. Their claim to be the original inhabitants of Afghanistan reflect their inspiration of their 

recognition and respect as a separate ethnic group (Mousavi, 1998, 19-43). However, this claim was felt by 

success kings of Afghanistan as a threat to their Pashtun backed domination and it was often reflected in their 

policy of oppression for Hazara. Policies of oppression gained great momentum when the process of 

centralization was initiated by Abdur Rahman. He used Pashtun population in the oppression of Hazara 

(Mousavi, 1998, p.92). Land and property was officially confiscated and re-allotted to Pashtun. In some cases 

Hazara people were enslaved as well. Killing of Hazara people was no great crime and dominating ethnic group 

continued this act under the official auspices with a degree of immunity. King would not restrain in expression 

of his hate for Hazara which would then be easily made a pretext of exploitation of Hazara. Some writhers 

called it the effort of ethnic cleansing and genocide. A lull to this outrage took place in the time of King 

Amanullah Khan. However, afterwards Hazara were systematically alienated from the mainstream of political 

and social life in Afghanistan.  When afghan government was seeking an external cause of Pashtunistan, as a 

way of promoting national unity, Hazara people were ignored. When Saur revolution took place, initially 

government took measures to promote Hazara people. However, these measures usually remained limited in 
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scope and were intended more at improving the public image rather than bringing any real change in the lot of 

Hazara people. With the formation of resistance to the PDPA rule, mass migration took place. Pakistan received 

majority of Pashtuns and Iran received Tajik and Hazara. Inside Afghanistan schism in society widened along 

ethnic ground, though presence of external enemy kept them united for the time being. After the fall of Soviet 

backed government in Afghanistan, emergence of independent groups with recognizable concentration of one or 

the other ethnic group, absence of central authority and mutual distrust of these groups lead to a civil war, in 

which ethnic minorities suffered heavy losses. In the period of chaos, emergence of Taliban posed a great threat 

to the existence of Hazara. Their massacre at the hands of Taliban was one of the causes of the formation of 

northern alliance with strong non-Pashtun ethnic presence (Shoghla1213, 2014). Later, the operation enduring 

freedom ended the rule of Taliban and tilted the scale of power in favour of ethnic minorities including Hazara. 

However, there lack any permanent solution to the problem of distribution of power and resources in different 

ethnicities of Afghanistan. The existing system backed by the UNAMA, NATO and ISAF would not sustain if 

fundamental changes to Afghanistan were not introduced and given enough time to maturate.    

 

Conclusion 

 

Area occupied by present Afghanistan remained for a long time pathway of conquerors, migrations and trade. 

This area being situated in ancient time hosted important location along silk route. Along trade this area served a 

conduit for invaders and migrations from central Asia to south Asia. Its unique position was enhanced by the 

ambition of the empire builders, with whom the ethnolinguistic composition of Afghanistan changed constantly, 

ultimately resulting in the present mosaic of races, languages and peoples. When modern Afghanistan was in the 

process of formation, the boundaries enclosed a variety of nations within, who had little choice in their inclusion 

and exclusion within the state.  As Afghanistan consolidated as a state, the process of nation building started 

which due to internal and external factors did not succeed in complete unification of all ethnicities into one 

national identity. Exploration of such analysis reveals that ethnolinguistic equity is the best way forward for 

Afghanistan. 
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ABSTRACT 

 
The purpose of this study is to find out the role of gender as a structural barrier for women participation in 
industrial sector, Mingora, Pakistan. The authors were keenly interested to unveil the contribution of gender role 
perception for women work outside home in the study area through the lens of liberal feminism in pakhtun 
society. A sample of 192 out of 380 respondents was selected randomly from the concerned population. The 
association between independent variable (gender based deterrence) and dependent variable (women’s 
employment) was established through the application of a chi square test. The dependent variable was indexed 
and recoded for a cross tabulation with the independent variable. A significant relation (p= 0.002) was identified 
between women are paid less in industry as compared to males. A highly significant (p= 0.000) association was 
found with gender wise segregation in the targeted industries and women were facing seclusion from top 
positions. The male’s decision making regarding female’s work were also found significant (p= 0.002) in 
affecting their access to employment opportunities in the study area. Patriarchal form of dwellings was also 
found highly significant (p= 0.000) in association with women’s employment, either to join or leave a job 
decisions rest with males. Changing attitudes of the masses, government policies of equal remuneration, equal 
employment and educational opportunities for both males and females irrespective of their gender were a few 
study recommendations of the study. 
KEYWORDS: Gender, Deterrence, Employment, Segregation, Decision making, Patriarchal structure, Gender 

disparity. 

 

1. INTRODUCTION 

 
Women around the world potentially experience oppression based on gender. They are oppressed by different 
intersections of other arrangements of social inequality. Intersectionality theory argue, that intersection itself in 
society produces experiences of oppression in society, for instance, says that black women often experience 
discrimination in employment because they are black women. Numerous studies consider gender as a socially 
constructed stratification system. Such system produces a gendered based division of labors and organization of 
society in both public and private spheres. On the one hand, within the public sphere of education, work, and 
politics women are restricted through discrimination, marginalization and harassment. While on the other hand 
in private sphere, they find themselves in a siege of child care and home making services for a second shift 
infused by the ideology of intensive mothering. Women’s ability is ruined in career and professional line by the 
demands of private sphere (Gardner, 1995; Hochschild, 1997; Waldfogel, 1997; Risman, 2004; Anderson, 2005; 
McDowell, 2008). 
The socio-cultural hurdles in a typical patriarchal society, where male dominance channelize all sphere of 
women’s life like education, jobs, family planning, health care and even marriages have drastically ruined the 
counterpart. By performing more responsibilities in household matters, the women have lack of free time to 
participate in outside world, this further creates barriers to paid work and other productive services. The cultural 
phrases “Chaadar and Chaardiwari” (veil and four walls of the home) limit their mobility, because the outside 
work has to be done by men not women. Women’s earning ability does not mean the relaxation of patriarchal 
control in society (Khattak, 2002; Ali et al., 2010). 
A study on gender based labour division in Pakistan found mobility of women restricted to shopping and 
markets outside the villages. Social status of women is also differentiated based on their separate identity and 
social categories. Besides, ethnicity, age, class, caste, marital status, earning position, language and lack of 
education combine to make huge abstract layers of discrimination. To reduce such gender inequalities and other 
forms of discrimination, Pakistan has been implementing the Convention on Elimination of All forms of 
Discrimination against Women (CEDAW) for the last fifteen years. The convention is aimed to provide equal 
rights in education, health, family planning, reproductive health services and employment opportunities for both 
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women and men. The capability approach assesses gender inequality intrinsically (like functioning and 
capabilities), rather than, just the means to achieve them like resources. For effective use of their empowerment, 
the role of gender relations and socio-cultural practices at both society and household level needs change, which 
play a vital role in making women empowered and disempowered (Akram, 1996; Ministry of Women 
Development, 2002; Robeyns, 2003; Kabeer, 2005; SDPI, 2008).  
In addition, low female literacy rate is also a contributing factor for deprivation and violence experienced by 
them. It also affects their participation in the socio-politic-economic activities. They can not avail and compete 
for available job opportunities in the market. This situation has led to the dependency, in all aspects of life, 
which in turn ensures male domination in society. Women in such societies face exclusion and seclusion, due to 
the prevalence of norms based on patriarchy.  In Muslim majority countries female have lower levels of 
economic activity rates relative to non-Muslim majority countries at the same level of economic development 
(Weeks, 1988; UNDP, 2004; Kazmi, 2005; Isran and Isran 2012). 
“Moreover, Gender Equity Index developed by Social Watch, classifies 154 countries (Pakistan is ranked as 
107th) and identifies that in very few countries women are provided with similar chances and facilities like men. 
It was also noted that certain areas were improved, however, in some areas such as the economic and political 
zones female participation is still too low. less provision of women rights, male dominancy, inequality and 
overlooked presentation of Islamic beliefs further more contributed to the devastating situation of women not 
only in employment but affected every segment of women lives. It was further noted that from the day of 
independence several bills and legislative paper work has been done for ensuring equal status to women, 
however, the lack of intervention of executive bodies and the practical implementation of such laws is still to be 
observed and practiced. It is also believed that women employment is deterred by such gender influenced 
practices and legislations were directed to male and female segregation in roles as well as separation in 
communications. The unofficial female labor market in Pakistan had been arranged along different ways 
because specific norms of female isolation have led to choices of activities for females while co-work with 
males was associated with the degradation of status and contributed to less attention as far as marriage for 
females was concerned” (Kausar, 2006; Jessica, 2009; Awan, 2012). 
“Furthermore, females especially the young ones and newly married are most of the times reluctant to get a job 
outside their home environment as they perceive that it will affect their children education and socialization and 
because of the child care activities female participation in non-agriculture sector is negligible. Social constraints 
were harsher for younger females and thereby disturb the time of the supply of their labor. The younger women 
were less compelled to contribute in the household income if they were married because they had less number of 
family members and lower number of off-spring. In the same way, due to child-care activities these women have 
less time for paid-work. In addition to child care activities, there are certain other deterrents such as burden of 
domestic activities and they mostly worked for the fulfilment of their needs, had gender based remuneration 
variations, less training and were paid less. Even though, their qualification did not matter as identified that 
instead of the same qualifications, women were paid less than men besides working for long hours which 
implies that women were confined into low paying occupations. Women tend to be concentrated in less 
prestigious and lower paying occupations that are traditionally considered women's jobs. Women are not paid 
the same wages as men for similar work. Gender differences in work and occupations begin with adolescents' 
first jobs. These jobs are significantly segregated by sex. Girls work fewer hours per week than boys. Similarly, 
they earn less per hour than boys. Hourly wages are higher in job types dominated by males (Bose and Rossi, 
1983; Greenberger and Steinberg, 1983; Haq, 2000; Kausar, 2006). 
“Examples of other gender based discrimination include: disadvantaging women by allocating fewer material 
resources to them, as was long the case in property settlements in divorce cases; judging men and women’s 
similar actions in different ways, as in criminalizing the behaviour of the female prostitute but not her male 
client; and assigning men and women to distinct social roles, as in the sex-based classifications of 
“breadwinner” and “homemaker.” Just as women’s work is not recognized or compensated by the market 
culture, women’ s injuries are often not recognized or compensated as injuries by the legal culture. The 
dismissal of women’s gender-specific suffering comes in various forms, but the outcome is always the same: 
women’s suffering for one reason or another is outside the scope of legal redress. Thus, women’s distinctive 
gender-specific injuries are now or have in the recent past been variously dismissed as trivial (sexual harassment 
on the street); consensual (sexual harassment on the job); humorous (non-violent marital rape); participatory, 
subconsciously wanted, or self-induced (father/daughter incest); natural or biological, and therefore inevitable 
(childbirth); sporadic, and conceptually continuous with gender-neutral pain (rape, viewed as a crime of 
violence); deserved or private (domestic violence). Job options for women were limited to certain areas such as 
agriculture, domestic services and small-scale industries. Women in the rural areas were concentrated mainly in 
agricultural work and other specific informal zones most prominent of which were certain segments of 
manufacturing and other home based activities”(Siddiqui et al., 2006; Khan, 2007; Tucker, 2008). 
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1.1 Theoretical frame work 

“Feminist theorist argued that the sociological theories have been written from a male perspective which has 
meant that women’s experiences have been marginalized and they not only criticized these male-centred 
theories, but they have also written new theories which place women experience centrally and attempt to explain 
the divisions between men and women (Marsh & Keating Ed. 2006). They further of the view that feminist 
theorist often criticized the early sociologist as they were not highlighted the issues of women's subordination. 
Bryson (2003) is of the view that in the history the most important aspect of women’s subordination was the 
exclusion from the public debate and the means of written expressions. Marsh & Keating Ed. (2006) state that 
Durkheim and Weber assumed that it was natural for the women to be in the private sphere of the home and the 
men should be active in the public sphere and both of the social theorist associated women with nature, biology 
and emotion and men with reason culture and rationality. However, the researchers based this study on the 
following feminist theory.” 
 

1.2 Liberal Feminism  

“Liberal feminists are of the view that women’s subordination is rooted in formal constraints which prevents the 
full participation of women in the public sphere and liberal feminists demanded “equal “opportunities and equal 
participation in the management of the societies (Kameri, 2003). She is of the view that the liberal feminists 
sought to increase their participation in the political organs, and they fought for greater participation in the 
education and training. Marsh & Keating (2006) states that liberal feminism has its roots in the liberal traditions 
of the enlightenment, which stressed the principles of justice, rationality, citizenship, human rights, equality and 
democracy and the treatment of women in society violates many of these values. They further assert that from 
the days of Mary Wollstone Craft had published her influential book in 1972, A Vindication of the Rights of 
Women, liberal feminists have stressed that as rational women should be entitled to full personhood and hence 
have same legal, political, social and economic rights and opportunities as men. Kameri (2003) is of the view 
that early women feminist starts its movement to attain the right of voting for women and equal participation of 
women in the public sphere.” 
“Important contributors of the liberal feminism were John Lock, David Hume, Jeremy Bentham, and John Stuart 
Mill and these feminists were of the view that human beings guided by enlightened self-interest, rationality and 
free choice (Khan, 2010). Marshall (2006) was of the view that these feminists stressed the involvement of the 
state in the lives of individuals. In this regard Sandel (1984) is of the view that liberal feminism divided into two 
main categories i.e. classical liberal feminism and modern liberal feminism. She is further of the view that the 
classical liberal feminists were in favour gaining civil rights for the marginalized sectors of society which is the 
primary responsibility of an ideal state while the modern liberal feminists were in favor of demanding equal 
opportunity in all the sectors of life.” 
 

2. METHODOLOGY 

“ 
The area of the research study was Mingora City, which is the most congested area in district Swat having a 
great number of small scale industries such as plastic, cosmetic, medicine, hardware, etc. with more number of 
female employees. This research study is limited to female employees of autonomous body and that of private 
small industrial sector in district Swat. Purposive sampling method was used to choose the respondents for the 
interview. A preliminary survey was conducted for finding out the number of females involved in small 
industrial sector in district Swat.” 
“A well-structured interview schedule focusing upon all major aspects, objectives and parameters of the study 
was used for data collection. The collected data was coded and entered in SPSS software for analysis. The 
statistical technique used for data analysis was chi-square test, briefly discussed below; 

2
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i l j l ij
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Where 
X² = Chi-square for two categorical variables 
fij = the observed frequencies in the cross-classified category at ith row and jth column 
Fij = the expected frequency for the same category, assuming no association between variables under 
investigation. 
The above formula simply directs one to take squared summation of the frequencies for each cell, divided by the 
expected frequency. The resulting frequency is distributed as chi-square with relevant degree of freedom. The 
degree of freedom (DF) is calculated as follows; 
DF    = (r – 1) (c – 1) 
Where 

202 



Suliman et al.,2017 

 

r    =    the number of rows and 
c    =    the number of columns.” 
 

3. RESULTS AND DISCUSSIONS 

 

3.1 Perception of respondents about gender based deterrence 

“The frequency and percentage distribution of respondents in accordance with their view regarding gender-
based deterrence is given (See table 1). The table states that majority 76.6 percent of the respondents’ view that 
male and female have separated roles in the society. The result is supported by Shahnaz (1999) who stated that 
cultural norms separated the activities of men and women. Another majority, 80.2 percent of the respondents 
believed labor was segregated gender wise in the industry. It is further supported by Khalid (2006), who found 
that women were kept working in the least skilled jobs such as packing, sorting and cleaning.  Shahnaz (1999) 
further affirmed that certain gendered work patterns kept women in low-paying, low-status activities. The table 
further illustrates that 90.3 percent of the respondents believed that segregated labor is a cause of less women 
labor force in industry. The result is supported by CSSR (2004) whereby it is stated that segmentation of the 
labor market affects women workers, especially the poorest. Moreover, 75.5 percent of the respondents believed 
females are expected to marry early as compared to males. Khalid (2006) supported the statement by identifying 
that in many traditional contexts early marriage is the only development option for a girl child. The table also 
indicates that 44.8 percent of the respondents held the view that early marriage leads to less participation of 
women in industrial jobs. The result is supported by Kausar (2006) who identified that females especially the 
young ones and newly married are most of the times reluctant to get a job outside their home environment. The 
findings of Pritchett (1998) further supported the statement whereby it is stated that decision regarding the 
participation of one’s daughter or wife in industrial labor was guided by cultural values and social roles assigned 
to individuals. Further, majority 45.8 percent of the respondents believed that male employment is favored over 
female employment in the industry. The result is further supported by Kandawala (1994-1995) who identified 
that males are viewed more credible and reliable than females based on certain social beliefs. The table also 
shows that 80.7 percent of the respondents believed that decision making regarding female’s job rests with the 
male member of the family. It is further supported by Pritchett (1998) who stated that decision regarding the 
participation of one’s daughter or wife in industrial labor was guided by cultural values and social roles assigned 
to individuals. Another majority 87.5 percent of the respondents held the opinion that paternal authority is a 
cause of less female industrial employment. The result is further supported by Awan (2012) who identified that 
traditional patriarchal attitude of society is a serious hindrance for women empowerment. Pritchett (1998), in his 
study further added to the result whereby it was identified that the women labor force participation was regarded 
as a family decision. The table further illustrates that 47.9 percent of the respondents believed that women’s pre-
occupation in the household activities was a cause of less female participation in industrial jobs. Kausar (2006) 
supported the result who stated that Purdah, male opposition, pre-occupation in the household chores were 
hindering women in seeking better paid jobs outside the home. Furthermore, majority 37.5 percent of the 
respondents were of the idea that more maternity needs of women reduce their chances of employment in 
industry. The result is further supported by Haq (2000) who identified that women workers brought their own 
issues such as greater absenteeism, need for maternity/childcare benefits.” 
 

Table 1: Perception of the sample respondents about gender based deterrence 
Statement Yes No Don’t know 
Male and female have separated roles in society 147(76.6) 26(13.5) 19(9.9) 

Labor is segregated gender wise in industry 154(80.2) 26(13.5) 12(6.2) 
Segregated labor is a cause of less women labor force 
in industry 

190(99.0) 01(0.5) 01(0.5) 

Females are expected to marry early as compared to 
males 

145(75.5) 30(15.6) 17(8.9) 

Early marriage leads to less participation of women 
in industrial jobs 

86(44.8) 48(25.0) 58(30.2) 

Male employment is favored over female 
employment in industry 

88(45.8) 67(34.9) 37(19.3) 

Decision making regarding female's job rests with the 
male member of the family 

155(80.7) 26(13.5) 11(5.7) 

Paternal authority is a cause of less female 
employment in industry 

168(87.5) 11(5.7) 13(6.8) 

Females pre-occupation in the household activities is 
a cause of less female participation in industrial jobs 

92(47.9) 58(30.2) 42(21.9) 

More maternity needs of women decrease their 
chances of employment in industry 

72(37.5) 67(34.9) 53(27.6) 

Table values represent frequencies, while parenthesis values are percentages of the respondents 
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3.2 Relationship of gender based deterrence with women industrial employment 

“It can be seen from the table (2) that an exceedingly significant association (p = 0.000) was found between gender 
wise segregation of labor and women’s industrial employment which shows that labor in the industry was 
segregated gender wise. It is further supported by Khalid (2006) who found that women were kept working in the 
least skilled jobs such as packing, sorting and cleaning. Shahnaz (1999) further affirmed that certain gendered work 
patterns kept women in low-paying, low-status activities. The relationship between male’s decision making 
regarding female’s job and women’s industrial employment was found significant (p = 0.002) which implies that 
the decision making regarding female’s job rests with the male member of the family. It is further supported by 
Pritchett (1998) who stated that decision regarding the participation of one’s daughter or wife in industrial labor 
was guided by cultural values and social roles assigned to individuals. Furthermore, a highly significant association 
(p = 0.000) existed between paternal authority a cause of less female employment and women industrial 
employment which describes that women industrial employment is deterred by paternal authority. The study of 
Haghighat (2005) reveals that the Muslim majority countries taking initiatives, comparing the non-Muslim 
majority countries on female employment as gender relation phenomenon. The result is further supported by Awan 
(2012) who identified that traditional patriarchal attitude of society is a serious hindrance for women 
empowerment. Pritchett (1998) in his study further added to the result whereby it was identified that the women 
labor force participation was regarded as a family decision. Moreover, a non-significant (p = 0.694) association 
was witnessed between early marriage as a cause of less female employment and women’s industrial employment. 
Similarly, the relationship between preference over male industrial employment and women industrial employment 
was also non-significant (p= 0.721). Likewise, a non-significant association (p = 0.533) existed between women’s 
pre-occupation in the household chores and women’s industrial employment.” The association between women’s 
more maternity needs and women’s industrial employment was also found non-significant (p = 0.646). 

 

Table 2: Association between genders based deterrence and women industrial employment 
Gender based 

Deterrence 
Women’s Industrial Employment Total Chi Square 

Yes No Don’t know 

Male and female have 
separated roles in society 

105(54.7) 30(15.6) 12(6.2) 147(76.6) χ2 =16.369 
(p = 0.003) 13(6.8) 04(5.2) 09(4.7) 26(13.5) 

15(7.8) 03(1.6) 01(0.5) 19(9.9) 
133(69.3) 37(19.3) 22(11.) 192(100.0 

Labor is segregated 
gender wise in industry 

116(60.4) 27(14.1) 11(5.7) 154(80.2) χ2 =22.357 
(p= 0.000) 09(4.7) 08(4.2) 09(4.7) 26(13.5) 

8(4.2) 02(1.0) 02(1.0) 12(6.2) 
133(69.27) 37(19.27) 22(11.4) 192(100.0) 

Females are expected to 
marry early as compared 
to males 

111(57.8) 23(12.0) 11(5.7) 145(75.5) χ2 =17.722 
(p = 0.001) 12(6.2) 10(5.2) 08(4.2) 30((15.6) 

10(5.2) 04(5.2) 03(1.6) 17(8.9) 

133(69.3) 37(19.3) 22(11.5) 192(100.0) 
Early marriage leads to 
less participation of 
women in industrial jobs 

59(30.7) 18(9.4) 09(4.7) 86(44.8) χ2 =2.228 
(p = 0.694) 31(16.1) 09(4.7) 08(4.2) 48(25.0) 

43(22.4) 10(5.2) 05(2.6) 58(30.2) 
133(69.3) 37(19.3) 22(11.5) 192(100.0) 

Male employment is 
favored over female 
employment in industry 

61(31.8) 17(8.9) 10(5.2) 88(45.8) χ2 =2.081 
(p= 0.721) 46(24.0) 15(7.8) 06(3.1) 67(34.9) 

26(13.5) 05(2.6) 06(3.1) 37(19.3) 
133(69.3) 37(19.3) 22(11.5) 192(100.0) 

Decision making 
regarding female's job 
rests with the male 
member of the family 

116(60.4) 27(14.1) 12(6.2) 155(80.7) χ2 =16.503 
(p = 0.002) 12(6.2) 06(3.1) 08(4.2) 26(13.5) 

05(2.6) 04(5.2) 02(1.0) 11(5.7) 
133(69.3) 37(19.3) 22(11.5) 192(100.0) 

Paternal authority is a 
cause of less female 
employment in industry 

126(65.6) 28(14.6) 14(7.3) 168(87.5) χ2 =29.612 
(p = 0.000) 06(3.1) 03(1.6) 02(1.0) 11(5.7) 

01(0.5) 06(3.1) 06(3.1) 13(6.8) 
133(69.3) 37(19.3) 22(11.5) 192(100.0) 

Females pre-occupation 
in the household 
activities is a cause of 
less female participation 
in industrial jobs 

65(33.9) 18(9.4) 09(4.7) 92(47.9) χ2 =3.150 
(p = 0.533) 41(21.4) 12(6.2) 05(2.6) 58(30.2) 

27(14.1) 07(3.6) 08(4.2) 42(21.9) 
133(69.3) 37(19.3) 22(11.5) 192(100.0) 

More maternity needs of 
women decrease their 
chances of employment 
in industry 

51(26.6) 15(7.8) 06(3.1) 72(37.5) χ2 =2.490 
(p = 0.646) 47(24.5) 10(5.2) 10(5.2) 67(34.9) 

35(18.2) 12(6.2) 06(3.1) 53(27.6) 
133(69.3) 37(19.3) 22(11.5) 192(100.0) 

Figures in parentheses indicate percentages 
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4. CONCLUSIONS AND RECOMENDATIONS 

 
The study area has been remained a ground for war on terror recently and women were mostly the victims of 
insurgency, especially those working in a school and industries. Their outdoor participation was harshly prohibited, 
including professional jobs, educational, political and legislative activities.  Manzoor (2008) study shows that in 
swat education, jobs and the pursuit of a career by women were considered exertions of the government to 
westernise the society. Women’s inclusion in industrial sector is negatively affected by the active involvement of 
male members in decision making regarding job. Patriarchy, paternal authority, and pakhtun codes resist women to 
participate in outside activities per their own will. Moreover, the heterogeneity of experiences of women and men 
from different backgrounds in the study population, in terms of the opportunity gap between both the genders has 
an enormous effect on women participation in employment sector. Working women has a dual responsibility of 
work, contributing toward household chores as well as profession. Pakistan Report (2004) concluded that the 
patriarchal nature of the society, women’s share in professional and related jobs is relatively low with male 
counterpart and mostly confined to the traditional teaching and medical professions.   
National cultures and government policies shape women’s participation in national as well as communal 
workforces, sectoral cultures, values and practices also plays a pivotal role. The results of the study shown that 
women in industries of the area are facing barriers in participating line and top positions. They are also under 
represented in mobility sphere of their life. In addition, special skills needed to equip them for upper positions 
within the industries. Klasen, (2004) concluded that women under representation in labor market and decision 
making is the outcomes of gender discrimination and social stereotypes in most of the Muslims majority 
countries and therefor needs special context specific strategies of gender management and empowerment. This 
study suggests the comprehensive policies for the work force to promote gender parity and retain new talent of 
female, against past experiences based on cultural practices, conservatism, and seclusions. Equal remuneration 
for all workers irrespective of their gender in these industries ameliorate their exacerbated conditions. Women’s 
lack of confidence and aspirations needs to be resolved for their full participation through encouragement, either 
locally and nationally. It is important to emphasize that the initiatives to promote gender equality does not 
produce good results but needs a long-term commitment, by industry officials, policy makers, as well as by 
industrial culture and local policy environment.. 
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ABSTRACT 

 

Juveniles have their first ever contact with police within the Juvenile Justice System around the world. Practical 

implementation of the law is possible only when police have fully acknowledged. The study was an attempt to 

know awareness level of police about juvenile justice system. Police of three districts named as Peshawar the 

capital city, Mardan and Charsadda from Khyber Pakhtonkhwa province of Pakistan were selected under 

quantitative research design. Total number of respondents was 420 which were chosen randomly from all the 

police stations in target area. A pre-designed constructed interview schedule was used for data collection. It was 

observed that highly qualified police personals have the greater awareness level about juvenile justice system 

and child rights. It was suggested that during police recruitment, the eligibility criteria may set comparatively at 

a high level so that it will be easy for newly appointed police personals to gain more knowledge comfortably. 

KEYWORDS:Juvenile Justice System, Police, Khyber Pakhtunkhwa, Peshawar, Mardan, Charsadda. 

 

1. INTRODUCTION 

 

“Within the legal terms, a juvenile offender is a person, who commits an act defined by existing law as an illegal 

and who is declared “delinquent” by a proper court under appropriate proceedings. The legal definition of 

juveniles is generally limited to the young persons under 18, but different regions of the world having variation 

in their age limits (Bartol & Bartol, 1986). For young male and female, the period of adolescence is the most 

theatrical challenge, sharply needed to adjust the changes within surrounding environment. Socio-psychological 

based research shows that there is a relationship of early changes in adolescence with emotional and behavioral 

problems. Those young population who are facing the changes a bit early with no awareness are facing some 

personality buildup problems (Simmons & Blyth, 1987). Studying the 5th-century Roman law, it has been noted 

that children under the age of 7 were classified as baby and not seized criminally responsible. Young reaching 

the age of adolescence that may identified the differences between good and bad were held responsible. The 

acceptable age of puberty (14 years for young man and 12 years for young woman) was the age where the 

young people were considered to manage the difference between right and wrong or good and bad and were 

held criminally responsible”(Lawrence, 2008). 

“Mennel, (1973) explored that the American judicial procedures in the 19th century continued to follow those of 

England, subjecting children to the same punishments as adult criminals. Some punishments were very severe. 

During the 19th century, criminal codes applied to all individuals of society, including adults and children. No 

provisions were made to account for the age of offenders. Originally there were no separate laws or courts, and 

no special facilities for the care of children who were in trouble with the law. According to Lootse (2006) the 

CRC (Convention on the Rights of the Child, 1990) requires all the UN signatory members to constitute special 

laws, measures, authorities and institutions specifically relevant to all under age (below 18 years). Public 

government must also establish a minimum age below which children are presumed not to have the capacity to 

commit a crime. The implementation of JJSO-2000 in Pakistan has been poor in many respects. For example, 

the law has not been put into full operation in certain areas such as the Federally Administered Tribal Areas 

(FATA), despite the express provision of the law and its extension through a formal government notification. 

Similarly, juvenile offenders are still jointly trailed with adult accused by the same court. The probation services 

are neither adequate nor efficient. Juvenile offenders are kept with adult accused in jails in poor and vulnerable 

conditions”(Iqbal, 2009). 

“The role of police in the juvenile justice system is comparatively complex and multidimensional. This specific 

role may be segregated into four main categories: arresting the offenders, processing juvenile delinquents, 
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preventing juvenile delinquency, and protecting juvenile offenders from unfair treatment. The most familiar and 

famous role involves the arrest and processing of juvenile offenders. The police are also responsible for 

endeavoring to prevent both juvenile delinquency and juvenile victimization (Tylor, Fritsch, & Caeti, 2007). 

There are three fundamental roles of police, which are very much different on a number of proportions, likewise 

criminal vs. normal, urgent vs. regular, and risky vs. relatively safe (Dorne & Gewerth, 1995). Police 

officers/officials generally consider the law enforcement function as a most important role, while maintenance 

of order and service provisions tasks have been normally considered with some mixed feelings, ranging from 

ambivalence to condescension (Moore, 1992). A very similar case of service functions of police that may take 

on a special importance with relationship to juvenile is that police are highly expected for the protection of 

children and prevention of delinquency (Sanborn & Salerno, 2004).” 

“Juvenile Delinquency has become a worldwide contagion and is transmitting in developing and developed 

nations in both planned and semi-planned manners. In the entire civilized world, the criminal justice system has 

the highest quality of presentation due to its assurance the rule of law and reasonable play to its citizens. In fact, 

economic well-being is far behind in a country where there is civil disorder and security threatens for 

individual’s life and property (Khan, 1997). The umbrella of juvenile justice system must cover only those 

children who are committing any offence. There should be a clear difference in between juveniles i.e. children 

in conflict with law and others i.e. children in contact with law for any reason like child victim or witnesses, 

displaced with family or other like those. An Asian country like Bangadesh is committing such things regularly 

considering other children as a part of juveniles and treated them like juvenile offenders. Except the juvenile 

offenders who committed any serious crime, all sorts of other children that have come under contact with law 

must be treated under the suitable legal, administrative or social welfare departments (Geary, 2013). The current 

juvenile justice system of Pakistan shows a very unsatisfactory image. Despite the fact, all sorts of provisions 

are there in the law from arresting a juvenile to further proceedings of court; it has been clearly observed that all 

these procedures are not fully accomplished due to so many reasons including unawareness of law and untrained 

staff (Malik & Sherazi, 2010). 

 

2. OBJECTIVES OF THE STUDY 

 

• To classify the knowledge of police staff about Juvenile Justice System Ordinance 2000. 

• To know the impacts of educational level on knowledge and awareness of police. 

• To give policy recommendations for practical implementation of Juvenile Justice System Ordinance 

2000. 

 

3. MATERIALS AND METHODS 

 

“An important element of ensuring data reliability is the accurate and suitable analysis of research findings. 

Inappropriate statistical analyses misrepresent scientific findings, misguide typical readers, and may negatively 

influence the general public perception of the conducted research (Shepard, 2002). In the current study, data has 

been collected from the chosen sample of three districts of Khyber Pakhtunkhwa i.e. Peshawar, Charsadda and 

Mardan and further analyzed and tabulated systematically. The data was scrutinized with the help of both 

univariate and bivariate analyses.” 

 

4. RESULTS AND DISCUSSIONS 

 

Table No. 1 Distribution of respondents by district, age and marital status. 
District of the respondents 

S. No Statement Frequency Percent 

i Peshawar 206 49.1 

ii Charsadda 93 22.1 

iii Mardan 121 28.8 

 Total 420 100.0 

Age of the respondents 

i Up to 30 years 68 16.2 

ii 31 – 40   214 51.0 

iii 41 –50 131 31.2 

iv Above 50 years 7 1.7 

 Total 420 100.0 

Mean = 37.76, Median = 38.00, Mode = 42, Std. Dev. = 6.266, Variance = 39.257 

Marital Status of the respondents 

i Married 362 86.2 

ii Un Married 58 13.8 

 Total 420 100.0 
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 “Social attributes deal with social and demographic characteristics of the respondents. The above table reflects 

the district wise distribution of respondents. Total 420 respondents were selected from three different districts in 

which around half i.e. 49.1% of the respondents were selected from district Peshawar, respondents from district 

Mardan was 28.8% and remaining 22.1% respondents were selected from district Charsadda. Data was collected 

from 60 police stations in which district Peshawar contributes 30 police stations, 17 police stations are there in 

district Mardan and remaining 13 police stations are located in district Charsadda. From each police station, 7 

police officers/officials were selected randomly.Data about age of the respondents was collected through the 

statement of complete age (in years) at the time of data collection. After collecting the data different age groups 

categories have been constructed. The table shows that a majority of respondents i.e. 51% were recorded in the 

category of 31 – 40 years. Less than a half of respondents which are 31.2% came in the category of 41 – 50 

years. Around 16.2 percent of the respondent’s age was up to 30 years and a very small number i.e. 1.7% were 

found above 50 years old. Calculated mean age of the respondents was 37.76, median was 38.00, and mode was 

42. Standard Deviation was calculated as 6.266 and variance age was 39.257. Calculated rang age of the 

respondents is 30.” 

“Explaining the marital status of the respondents, the table illustrates that 86.2% of the respondents were 

married and the remaining 13.8% of the respondents were unmarried. Other categories like divorced, 

widow/widower and separated were also asked but not a single respondent fall in these categories.” 

 

Table No. 2 Distribution of respondents by their Ranks, Current Group of Duty, Total Length in Police 

and Interval in Current Rank. 
Current Rank of the Respondents 

S. No. Statement Frequency Percent 

I Head Constable (BPS-07) 169 40.2 

Ii Assistant Sub Inspector (ASI_BPS-09) 114 27.1 

Iii Sub Inspector (SI_BPS-14) 94 22.4 

Iv Inspector (BPS-16) 43 10.2 

 Total 420 100.0 

Current Group of Duty 

I Prevention 300 71.4 

Ii Investigation 120 28.6 

 Total 420 100.0 

Total length at Police Department in complete Years 

I Up to 10 Years 91 21.7 

Ii 11 – 20 Years 224 53.3 

Iii 21 – 25 Years 80 19.1 

Iv More Than 25 Years 25 5.9 

 Total 420 100.00 

Mean = 16.20, Median = 16.00, Mode = 18, St. Dev. = 6.287, Var. = 39.522 

Interval at Current group of duty in complete Years 

I Up to5 years 167 39.8 

Ii 6 – 10 years 220 52.4 

Iii More Than 10 Years 33 7.8 

 Total 420 100.00 

Mean = 6.54, Median = 6.00, Mode = 10, St. Dev. = 3.235, Var. = 10.464 

 

“Rank-wise information about respondents is an essential variable in current study. Police officers and officials 

have been divided in different ranks as per their duty in police stations. The above table shows that 40.2% of the 

respondents are Head Constables (BPS-07), around 27.1% are Assistant Sub Inspectors (ASIs_BPS-09), about 

22.4% are Sub Inspectors (SIs_BPS-11) and remaining 10.2% of the respondents are Inspectors (BPS-16). It has 

been observed that in urban areas the Inspector (BPS-16) are considered as the SHO (Station House Officer), 

while in some rural areas the Sub Inspectors (SIs_BPS-11) are appointed as SHOs at police station. The Khyber 

Pakhtunkhwa police are divided in two wings currently, the prevention wing and investigation wing. The table 

illustrated that 71.4% of the respondent’s duty is prevention wing and remaining 28.6% of the respondent’s duty 

is investigation.” 

“Duration in police determines the job experience of respondents. The table shows that more than a half of 

respondents 53.3% have their job experience within the range of 5 – 10 years, around 21.7% of the respondents 

have their job experience in police within the range of up to 10 years, less than a quarter of the respondents i.e. 

19.1% spend 21 – 25 years in police duty while remaining only 5.9% of the respondents have their job 

experience of more than 25 years. Calculated mean value for duration in police of respondents is 16.20, Median 

is 16.00 and Mode is 18. The calculated value of Standard deviation for duration in police of respondents is 

6.287 and Variance is 39.522. Promotion during job is an indispensable element in all sorts of public and formal 

sectors. Police working in police stations usually promoted on the bases of education, experience and other 

police related official training courses. The above table expressed the values of job experience of the 
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respondents within the current group of duty. Majority of the respondents i.e. 52.4% have their job experience in 

the current group within the range of 6 – 10 years, less than a half of respondents 39.8% have their current job 

experience up to 5 years and remaining only 7.9% of the respondents have their job experience in current group 

of duty have more than 10 years. Calculated mean value for duration in current group of respondents is 6.54, 

Median is 6.00 and Mode is 10. The calculated value of Standard deviation for duration in current group of 

respondents is 3.235 and Variance is 10.464.” 

 

Table No. 3 Distribution of respondents by Knowledge & Meaning of CRC-1990 & JJSO-2000 
Knowledge About CRC-1990 

S. No Statement Frequency Percent 

i Yes 189 45.0 

ii No 231 55.0 

 Total 420 100.0 

Meaning of CRC-1990 

i Right 133 70.4 

ii Wrong 56 29.6 

iii Total 189* 100.0 

Knowledge About JJSO-1990 

i Yes 361 86.0 

ii No 59 14.0 

 Total 420 100.0 

Meaning of JJSO-2000 

i Right 321 88.9 

ii Wrong 40 11.1 

 Total 361** 100.0 

* Respondents who have knowledge about CRC-1990. 

** Respondents who have knowledge about JJSO-2000. 

“ 

Measuring the knowledge of police officers/officials about CRC (Convention on the rights of the child-1990) 

and JJSO (Juvenile Justice System Ordinance-2000) is an important variable in current study. The above table 

shows that 55% of the respondents have no knowledge about the concept of CRC-1990 and the remaining 45% 

of the respondents are aware about the concept of CRC-1990.  The table also highlights that in 45% of the 

respondents who are aware about the concept of CRC-1990, majority of the respondents 70.4% knew the 

meaning of CRC-1990 and the remaining 29.6% didn’t know the meaning and abbreviation of the said 

phenomenon. The above table states that almost 86% of the respondents claimed that they have the knowledge 

about JJSO-2000 and the remaining 14% of the respondents didn’t know the concept and meaning of JJSO-

2000. Out of 86% of those respondents who claimed that they have the knowledge about JJSO-2000, majority of 

the respondents 88.9% are fully aware about the meaning and abbreviation while the remaining 11.1% didn’t 

even know the meaning and abbreviation of the mentioned phenomenon.” 

 

Table No. 4 Distribution of respondents by their general awareness about juveniles and their law. 
General awareness of Police regarding Juveniles& there law:(Frequency) Percent 

S. No Statement S.A A N.O D.A S.D Mean 

i Children are more involve in criminal activities as 
compared to adults. 

(42) 
10.0 

(218) 
51.9 

(12) 
2.9 

(137) 
32.6 

(11) 
2.6 

4.27 

ii Committing a crime is easier for children as compare 

to adults. 

(35) 

8.3 

(211) 

50.2 

(9) 

2.1 

(153) 

36.4 

(12) 

2.9 

3.25 

iii Children between 12-18 years are more vulnerable to 

commit a crime. 

(45) 

10.7 

(229) 

54.5 

(9) 

2.1 

(131) 

31.2 

(6) 

1.4 

3.42 

iv Minimum age of criminal responsibility is 7 years (26) 
6.2 

(172) 
41.0 

(13) 
3.1 

(202) 
48.1 

(7) 
1.7 

3.02 

S.A = Strongly Agree, A = Agree, N.O = No Opinion, D.A = Disagree, S.D = Strongly Disagree 

 

“The involvement of children in criminal activities is a critical situation. The perception of police 

officers/officials may be different from general public. The statement has been made that children are more 

involve in criminal activities as compare to adults. Majority of the respondents i.e. 95% were of the opinion that 

CRC-1990 presents a full structure for child rights in which 62% agreed and 33% strongly agreed, about 2.9% 

expressed no opinion and remaining only 1.9 percent were disagreed about the statement that CRC-1990 

presents a full structure for child rights. The data highlighted that majority of the respondents were of the 

opinion that CRC-1990 presents a full structure for child rights. Calculated mean value for the statement is 4.27. 

Committing a crime is comparatively a difficult act. A statement has been raised that committing a crime is 

easier for children as compared to adults. In the above table half (50.2%) of the respondents were agreed that 

children can easily commit any crime as compared to adults while8.3% of the respondents strongly agreed with 

the statement. Less than half 39.1% of the respondents were not agreed with the statement including 2.9% of the 
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respondents strongly disagreed. The calculated data highlighted that committing a crime is easier for children as 

compared to adults. The calculated mean value for ease of committing a crime is 3.25. 

Teen age plays an important role in personality development of human being. The age of adolescence is very 

much crucial in terms of committing a crime. Children between 12 – 18 years of age are more vulnerable for 

committing any crime. Table under debate reflects that 65.2% recommended that children between 12 – 18 

years are more vulnerable to commit a crime including 54.5 were agreed and 10.7 were strongly agreed. Just 

2.1% have no opinion, less than half (31.2%) of the respondents were disagreed with the statement and 

remaining only 1.4% of the respondents strongly disagreed that teens are more vulnerable to commit a crime. 

The data expresses that majority of the respondents were with the opinion that the age group between 12 and 18 

years is more vulnerable for committing a crime. The calculated mean value for vulnerability of committing a 

crime is 3.42.” 

“The minimum age of criminal responsibility vary from place to place and time to time. It is an essential 

variable to test the law related knowledge of responsible personals. Almost half of the respondents (49.8%) were 

not in the favor of 7 years as minimum age of criminal responsibility and remaining less than half (47.2%) 

agreed and strongly agreed with 7 years as minimum age of criminal responsibility. The data demonstrated that 

majority of the respondents were not in the favor of 7 years as minimum age of criminal responsibility. The 

calculated mean value for minimum age of criminal responsibility as 7 years is 3.02.” 

 

Table No. 5 Distribution of respondents by their Suggestions for improving knowledge & awareness of 

Police about JJSO-2000. 
Suggestions based response from Police for improving knowledge: Frequency (Percent) 

S. No Statement S.A A N.O D.A S.D Mean 

i A separate law for juveniles lead to the protection 

of child rights 

(77) 

18.3 

(317) 

75.5 

(5) 

1.2 

(20) 

4.8 

(1) 

0.2 

4.07 

ii Police stations must have a separate register for 

juvenile cases 

(80) 

19.0 

(326) 

77.6 

(3) 

0.7 

(9) 

2.1 

(2) 

0.5 

4.13 

iii There must be separate police for juveniles in 

every police station 

(101) 

24.0 

(278) 

66.2 

(3) 

0.7 

(38) 

9.0 

(0) 

0.0 

4.05 

iv There must be visible IEC materials in police 

stations about JJSO-2000 

(73) 

17.4 

(323) 

76.9 

(14) 

3.3 

(10) 

2.4 

(0) 

0.0 

4.09 

S.A = Strongly Agree, A = Agree, N.O = No Opinion, D.A = Disagree, S.D = Strongly Disagree 

 

“In all terms of juvenile justice system, the proclamation of law is only under the umbrella of child protection. A 

separate law for juveniles leads to the protection of child rights. Majority of the respondents i.e. 93.8% including 

18.3% strongly agreed and 75.5% of the respondents were agreed for the child protection in terms of separate 

law, 1.2% has no opinion, five percent of the respondents were disagreed and strongly disagreed child protection 

in terms of separate law. The data illustrated that majority of the respondents were in the favor of separate law 

as the protection for child rights. The calculated mean value for separate law as a protection for child rights is 

4.07.A separate register will surely help in compiling the statistical data about juvenile offenders. Almost all i.e. 

96.6% of the respondents including 19% strongly agreed and 77.6% of the total selected sample agreed with the 

statement that police stations must have a separate register for juvenile cases. The data demonstrated that 

majority of the respondents were in the favor of separate register for juveniles at police station level for better 

analysis of the data. The calculated mean value for maintaining a separate register for juveniles is 4.13.” 

“The above table further stated that there must be separate police force for juveniles in every police station. The 

sociological understanding of a specific law is very much necessary for their concern implementing agency. 

About 24% of the respondents were strongly agreed with the statement, 66.2% of the respondents were quite 

agreed and in the favor of separate police officers for dealing the juveniles, while 0.3% showed no response, 

while nine percent of the respondents disagreed with the statement. The data showed that majority of the 

respondents supported the separate police force for juveniles. The calculated mean value for separate police 

dealing with juveniles only is 4.05.” 

“The IEC (Information, Education and Communication) materials play an important role in knowledge and 

awareness. The existence of IEC materials at police station about JJSO-200 is very much necessary to become 

aware the police officers/officials. The above table showed results about the existence of JJSO-2000 IEC 

materials, responses showed that 14.4% of the respondents were strongly agreed about the availability of IEC 

materials, more than half of the respondents (76.9%) were agreed and 3.3% of the respondents expressed no 

opinion. Remaining 2.4% of the respondents were disagreed with the statement. The data highlighted that 

majority of the respondents were in the favor that there must be visible IEC materials at every police station 

about JJSO-2000. The calculated mean value for availability of IEC materials at police stations is 4.09.” 
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Table No. 6 Current rank of respondents and awareness about differences between juveniles and adults. 
Current Rank of 

Respondents 

A criminal is a criminal whether a juvenile or adult Total 

Agree No Opinion Disagree 

Head Constable (BPS-07) 53.3% (90) 1.8% (3) 45.0% (76) 40.2% (169) 

ASI (BPS-09) 42.1% (48) 0.87% (1) 57.0% (65) 27.1% (114) 

SI (BPS-14) 37.2% (35) 1.06% (1) 61.7% (58) 22.3% (94) 

Inspector (BPS-16) 23.3% (10) 2.3% (1) 74.4% (32) 10.2% (43) 

Total 43.6% (183) 1.4% (6) 55% (231) 100% (420) 

Mean Value = 2.02 Mean Value = 2.94 

St. Dev. 1.019 St. Dev. = 1.143 

Pearson’s Chi Square Value = 27.001          df = 12 Level of Significance = 0.008 

Gamma Value = 0.204                                               Level of Significance = 0.002 

Spearman Correlation Value = 0.150                             Level of Significance = 0.002 

Pearson’s Correlation Value = 0.159*                       Level of Significance = 0.001 

*Correlation is significant at 0.01level (2-tailed) 

 

POLICE RANK & DIFFERENCE IN CHILD AND ADULT: 

“The table No. 4.2.2.2 demonstrates the relationship between police hierarchy and knowledge about JJSO-2000 by 

identifying the difference between juvenile and adult as a criminal. The table shows that 40.2 percent of the total 

respondents cover the head constable group of police with BPS-07, around 27.1 percent of the total selected sample 

comprises the ASIs (Assistant Sub Inspectors) as BPS-09, less than a quarter (22.3 percent) of the total respondents 

consist of SIs (Sub Inspectors) having BPS-14 and remaining 10.2 percent of the respondents are Inspectors with 

BPS-16.The table shows that 43.6 percent of the respondents agreed and strongly agreed that a criminal and law 

breaker is a criminal whether a young or adult. 1.4 percent of the respondents expressed no opinion and 55 percent 

of the respondents disagreed or strongly disagreed about the similarity of juvenile and adults. They believe that 

these both are two different groups, which need different treatment.” 

“The table illustrates a strong relationship between police grade-wise hierarchy and knowledge about JJSO-2000 

in terms of equally handling the juveniles and adults. It is obvious from the table under discussion that 53.3 

percent of the respondents who are head constables agreed or strongly agreed that a criminal is a criminal 

whether a juvenile or adult. 42.1 percent of ASIs agreed and strongly agreed that police is handling equally both 

the juveniles and adults, while 37.2 percent of SIs (BPS-09) believed that police is treating juvenile and adults 

alike because both are the law breakers and confronted to law and at the end 23 percent of the Inspectors have 

the opinion that for police both the juveniles and adults are same because of criminality engagement. There is a 

decrease in percent values (from 53.3 percent to 23.3 percent) from low police rank to high police rank which 

represents that the officers having greater awareness comparatively to lower rank of police officials.” 

“The above table shows that there is perfect relationship between police rank and knowledge about JJSO-2000 

while comparing the grade-wise awareness of police regarding JJSO-2000 in terms of police confronting the 

juveniles. It is clear from the table that 45 percent of the Head Constables (BPS-07) disagreed or strongly 

disagreed about the same handling of juveniles and adults by police. Fifty seven percent of ASIs (BPS-09) 

believed that for police juveniles and adults are two different groups of criminals who are not identical, 61.7 

percent of SIs (BPS-14) were disagreed or strongly disagreed about the statement that a criminal is a criminal 

whether a juvenile or adult and at the end 74.4 percent of the Inspectors have the idea that police are not treating 

the juveniles and adults with same manners and know the differences between these two different groups. There 

is an increase in percent values (from 45 percent to 74.4 percent) with detailed upgrading in police hierarchy 

which represents the increase in awareness and knowledge in police with specific addition in rank of police. 

This side by side increase and decrease in percent values of dependent and independent variables shows a 

perfect and strong relationship which is further proved by different statistical tests.” 

“The table expresses the mean value for current rank of the respondents is 2.02 with Standard Deviation of 

1.019. The mean value for the statement ‘A criminal is a criminal whether a juvenile or adult’ is 2.94 with 

Standard Deviation of 1.143. The Pearson’s Chi Square test statistic value for expressing the relationship is 

27.001 with 12 degree of freedom and 0.008 level of Significance. The Gamma test statistic value for showing 

the relationship is 0.204 with 0.002 level of Significance. For correlating the two variables, the Spearman’s 

Correlation value is 0.150 and level of Significance is 0.002. The Pearson’s Correlation value for expressing the 

relationship is 0.159 with 0.001 level of significance. For computing all the test statistics the table shows that 

Correlation is significant at 0.01 level for two tail tests. All the above test statistics and level of significances 

represent that there is a strong and perfect relationship between police rank and knowledge about JJSO-2000 in 

terms of handling identically both the groups.” 

 

5. CONCLUSIONS 

 

“Educational level of police is an important factor in general awareness and knowledge regarding child rights 

and other juvenile’s related laws. Most of the police personals joined police force very early just after getting 
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their 10 years of education which is a basic and fundamental requirement for joining police force and after 

joining it they stopped their educational career. Although from departmental side there are no restrictions of 

getting more and more education during their police duty. There is another internal examination system also in 

police department but majority of the police having low rank didn’t show any interest and in this way they 

become unaware about child rights and juvenile related laws. The concept of child rights and juvenile related 

laws are now the part of the service training course for police officers and officials but will come in practical 

only when police personals show interest in getting internal and external examinations and education 

development programs.” 

 

6. RECOMENDATIONS 

 

The primary aim of any research activity is to add something new to the existing situation for overcoming the 

problems. The current research process shows the knowledge of police about Juvenile Justice System 

Ordinance-2000. Some brief suggestions are highlighted as under. 

• Providing opportunities to police for higher education external as well as internal and departmental is very 

much needed in terms of improving the knowledge and skills of police personals. 

• It has been clear from the research findings that JJSO-2000 is the part of police service training course but 

the need is to make facilitation for police in terms of getting the police service training courses as well as 

higher formal education for upgrading the knowledge and awareness about JJSO-2000 and other related 

child rights. 

• Getting higher education and skills by police personals must be highly appreciated by the police officers 

because knowledge and awareness is only possible in terms of getting higher education and technical skills. 

• The availability of IEC and other awareness and knowledge related materials are very much necessary in 

police stations. It has a great effect on police attitude and behavior and knowledge about concern laws. 
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ABSTRACT 

 

Motif detection is a very challenging task in the field of bioinformatics because a variety of motifs exists in the protein. A lot of 

algorithms and techniques are available to identify the motifs. These techniques detect the motifs through many supervised 

algorithms. Existing algorithms are not suitable for the simultaneous searching of motifs that contain various type of length in 

some gaped and un-gapped fashion. To find out the gapped motifs aretime-consuming task due to the blast of different type of 

possible combination that occurs by the consideration of the long gaps. In this paper, we introduce a new approach that detects the 

motifs of different lengths with gaps and without gaps through the unsupervised algorithm. The comparison is also done to 

analyze the computational time and the quality of the result. 

KEYWORDS—Motif recognition; Motif Detection; Protein motifs; Gapped motifs; Protein sequences; Bioinformatics; DNA & 

RNA sequences 

 

I. INTRODUCTION  

 

Big Data is evolutionary field due to rapid generation of data day-by-day. Data is growing not only with every passing day but 

with every passing second, having different forms and categories. The social media are the biggest source of data nowadays. With 

the help of visualization, the key principle of the data is that provides information that can easily be interpreted, that’s why the 

field of graph visualization has gained much more attention in research. A lot of algorithms and techniques are available to 

identify the motifs. Basically, motifs are the small connected entities that take the whole information about the complex network. 

Due to motifs, there is no need to read and explore the whole graph[1-3]. Motifs cover all the information inside of the graph. 

Through many techniques that are used for the detection of the motifs like supervised and unsupervised algorithms. Existing 

algorithms are not suitable for the simultaneous searching of motifs that contain various type of length due to a large number of 

sequences[4]. To find out the gapped motifs istime-consuming task due to the blast of different types of possible combination that 

occurs by the consideration of the long gaps. DNA has a number of bases that contain enough information about the patterns of 

matching and genes classification. Despite the significant efforts on the motif discovery, motif detection in DNA structure 

remains a difficult task for computer scientists and biologists. A lot of encouraging tools and algorithm is purposed in this field to 

make progress. Huge attempts have been done for the enlargement of the computational techniques for the identification of the 

sequence motifs in proteins and DNA sequences. DNA motifs are short persistent patterns that are recognized to have natural 

function. Two types of motive discovering algorithm exist in the literature namely supervised and unsupervised algorithms. The 

major benefits of using supervised algorithm are that they are easily found out motifs in well-disciplined manners. Unsupervised 

algorithms don’t need any type of prior knowledge about the motif sequence. These find the novel sequence motif that does 

include unexpected high-frequency occurrence and similarities among different types of motifs [5]. Detection of wide variety of 

biological motifs is a very challenging task. In[2] three classes of biological motifs are introduced. The class First deals with the 

functional sites of biopolymers that contain short motifs cleavage and binding sites are one of the examples of the first class of 

biological motifs. Second class deals with the globular structural domains that often occur due to the divergent evolution. This 

class contains long proteins motifs that are associated with other motifs. The third class deals with the recurring motifs that often 

appear due to the evolutionary duplications. These classes can’t be handled through single motif searching technique because 

these are too much complex and improbable. Both these two classes play part and parcel role to find out the suitable patterns 

under the supervised and unsupervised algorithms[6]. 

 DNA and proteins have a large number of motifs that contain enough information about the patterns of whole sequence 

information. Protein-Protein interaction, DNA sequences and protein co-expression techniques, all have some repetition patterns 

in the form of common information. Due to motifs these can easily describe the well and defined information inside the 

networks[7]. The whole network consists of a large number of heterogeneous information about the network. It is not possible to 
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understand the whole sequence that is present in the network in this case motifs play role and consist of concise information about 

the particular networks[8]. Due to motifs study, there is no need enough knowledge to understand the large sequence and protein-

protein relationship about the network. In any complex network, the study of motifs plays our role to find out the correct sequence 

about the inter-connections of the module[1, 2, 9, 10]. 

Rest of this paper organized as related work is discussed in section II and problem statement of the motif detection technique is 

presents in section III. The proposed methodology against the problem statement is represented in section IV. At the end, the 

results are derived that is presented in section V. finally conclusion is discussed in section VI. 

 

II. RELATED WORK 

 

Recently the research on proficient motif mining of DNA and RNA sequences has gained attraction in all big data techniques. 

With respect to motif detection; big data play part and parcel role to ensure the presence of the motif in ant complex graph and 

structure. Today data is generating at a very high speed, for example, the DNA and its relation with RNA have a long chain 

structure that is not easy to understand[11]. To read about the whole graph and structure it’s not possible to identify the type of 

information that belongs to the specific domain are present inside it. So, there to need to investigate to identify those patterns that 

repeat inside the graph in some well-disciplined manner. Motif theory; in this regard play our role because motif has a unique 

information about the network, structure and any type of graph. The repetition of information from top to bottom that causes the 

creation of motif. Many algorithm and techniques are present to identify this unique information in the form of motifs. Motif 

detection is a very difficult task to decide the motif has all information about the network. In case of DNA and RNA sequences 

and their relationship then he supervised algorithm is well suited [12]. Previously, recurrently emerging patterns called ‘motifs’ 

has what type of motif have related information, received much concentration in the field of Big Data and Bioinformatics. These 

Motifs are useful for various time-series and data mining tasks. The relation between proteins and DNA is a key motivating force. 

Motif detection is some of the highly focused topics among the researchers in the big data research community. Binding of DNA-

RNA sites and the specially targeted proteins are two important moves to understand the concept of biological activities. A Lot of 

techniques that gives high-through put has recently purposed that try to enumerate the similarity between DNA motifs and RNA 

proteins. In spite of the strong achievement, these techniques have some limitations and go down towards the strict classification 

of motifs. As a result, need further critical analysis of DNA and proteins sequences to dig out useful and modifiable information 

from a stack of strident and raw data. In [13]Motif Mark algorithm is purposed to find out the regular motifs in DNA sequence. 

This algorithm based on the graph theory and machine learning that finds binding sites of DNA sequences. It also analyzes 

investigational data that is derived from universal proteins against two of the most precise motif detection methods. In [14] 

analysis is done on the whole genomes to find out the repetitive DNA sequences called non-B motifs. These motifs are capable to 

predict the noncanonical structure of the DNA and can autonomously report for deviation in mutation density. In [15] the 

detection of the motif is performed through FANMODE tool, the possible results are the detection of motifs but in limited 

numbers. All the related application of motif theory are discussed in [16-18] that shows that the motif is important when the 

strength of the network and its sequences are in large numbers. in this paper, we present the motif detection through the 

unsupervised approach in which different lengths of motif have to identify when gaps of proteins, between DNA and RNA 

sequences, are large. To identify the motifs without gaps between the proteins also a difficult task. At the end perform the 

comparison between gaped and un-gapped proteins that present inside the DNA and RNA sequences[1, 16].  

 

III. PROBLEM STATEMENT 

 

  Due to a large number of DNA and RNA networks, it is difficult to predict the whole information about the network. As DNA 

and RNA; both have a large number of sequences chaining that consist of different types of bases. The repetition of bases controls 

the whole strategy about the network. Some sequences gape and some are not; due to this the protein-protein relation has a 

different meaning. If gapes and un-gapped sequences are present in the same network then to find out the whole information 

about the network is a big challenge. So there is need to investigate and proposed some type of approach that used to identify the 

sequences and their patterns. Gaped and un-gapped sequences are also needed to evaluate the information in the form of motifs. 

With the help of motifs detection technique; there is possible to differentiate the gaped and un-gapped sequences within the 

defined domain and range of the specific network.       

IV. METHODOLOGY 

 

In this paper, we introduce a new approach that detects the motifs of different lengths with gaps and without gaps through the 

unsupervised algorithm. The comparison is also done to analyze the computational time and the quality of the result. A large 

number of protein sequences are used as a data set namely the alternate ID, for example, NFYA, KIF7 and TBP. The 

datasetconsists of a collection of gaped and un-gapped sequences. We used similarity indexing to decrease the query time. 

Initially, the unique ID is assigned to every motif inside the graph. Another alternate ID is assigned to motifs have the same 

sequence number. If the repetition of motifs is randomly replaced then alternate ID is helpful to identify the unique ID name. The 
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alternative ID usually assigns the same tag while all remaining ID is assigned the unique numbers. This strategy helps us to 

identify the entire motif that is notrepeated in some graph or network.  Sequence name is associated the total number of characters 

that present inside the network. To deal the ‘strands’ inside the DNA and RNA sequences two types of indicator are used like ‘+’ 

and ‘-‘. The ‘+’ is used when the strand is present in DNA and RNA and ‘–‘ are used when there is no strand is present. In this 

paper; both types of strands are used to identify which type of sequence has a strand sequence or not. This is the uniqueness of 

our proposed approach to identify those sequences which strands or easily identify in which types of motifs. The starting and 

ending point of the associated sequences is also presented that where the sequences start and where it ends.  

To make the proposed approach effective that are used to identify the motifs inside the network is work with the sequence starting 

and ending numbers. The main purpose of this approach is that those motifs that are detected under the range of defined sequence 

i-e; domain and range. Those motifs that are detected under the specified range are not being considered for next time and for 

next iterations. Two values are assigned namely ‘p’ and ‘q’ value. Both values are denoted the motif sequences under the RNA 

and DNA strands. If these two values are under the defined range at the same time thesequence is matched otherwise not.  

    To analyze the proposed approach and its attribute the Vienna Development Method-Specification Language (VDM-SL) 

toolboxis used. Formal methods are implemented in VDM-SL through various attributes. The use of VDM-SL window is to 

check the syntax and semantic scene of the proposed approach. Only the attributes checking is performed in this toolbox. The 

proper implementation of proposed approach through formal methods is our future work. 

 

V. THE ALGORITHM OF MOTIF PAIR DETECTION 

     

Here is the algorithm that describes the motif pair detection model and its alignment. Different variables are used in this algorithm 

that describes the movement of motifs inside the network.  

 
Algorithm1. The pseudo code of the Motif Pair Detection Algorithm 

INPUT: Set of related Proteins of DNA and RNA sequences 

OUTPUT: A motif pair detection of DNA and RNA sequences in gapped and un-gapped sequences and their corresponding locations 

1. Take the set of sequence A,B and C as an input. (collection of gapped & un-gapped sequences) 

2. ∀ �������� ��	 
���� = 1,2, … … � 

3. ��� ��� ������ � ! ���. �# $� %��$&�!' %�: )*+�, ,*�- %�' ./0 

4. Strands: ‘+’= present; ‘-‘ = absent. 

5. Initialize: Starting point & ending point where:  

∀: 1 < 3 4��%5! � ! 6%�7!� 8 !�! $� ��%�� %�' !�' ��� �!9� $�!�%�$��: 

6. P= “DNA” & q= RNA 

7. if  

8. { 

9. ( S<< E&& p=q) || (‘+’ && ‘-‘ ) // sequence is matched 

Else if { 

(S<< E&&p!=q) || (‘+’ || ‘-‘ ) // sequence is matched 

Else if {  

(S >>E&&p!=q) || (‘+’ || ‘-‘ ) // sequence is matched 

{  

else 

∀ Sequence does not matched 

} 

10. Motif Discovery (sequences)    // Link each sequence with motif  

11. ∀ <��$� <7  ��� , = =, >, … … � 

12. If Motif <enrichment score than 

13. gapped-motifs (?,)|| Best Motifs 

14. Motif Integration(motifs) 

15. If (repetition of motif >> enrichment score )then  

Gapped-between motifs pair 

Else 

Un-gapped motifs pair 

16. This process continues until non-redundant motifs are discovered 

17.     End While 

18. End if  

19. End For 
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VI. RESULTS 

 

The MEME Suite allows to discover motifs in collections of unaligned nucleotide or protein sequences and to perform a wide 

variety of other motif-based analyses. The MEME Suite supports motif-based analysis of DNA, RNA and protein sequences. It 

provides motif discovery algorithms using both probabilistic (MEME) and discrete models (MEME), which have complementary 

strengths. It also allows discovery of motifs with arbitrary insertions and deletions. The whole sequence is dividing into small 

chunks and motif is shown the sequence pattern. Here is the first case in which the motif is shown against a different number of 

bits through MEME toolbox. 

    The motifs are identified only where the matched sequence is present. Strands are present in those places where motif detection 

is easily identifying the p and q value within the defined range. In table 1, the alignment of all possible result is described. 

 

Table 1: Motifs and its alignment 

 
 

A. Case 1: Basic motifs in DNA sequence 

The DNA sequence is under study in which total motifs are shown as an individual category. The position 1 and 4 is unique 

where the information of the network is repeated against a different number of bits which means in every place where the distance 

of one information is repeatedpresent in 4 places. Figure 1 shows that the motifs detection at 1, 4, 8 and so on the present.  

 

 
 

Figure 1: Basic motif detection at DNA un-gapped sequence 

 

B. Case2: Basic motifs in RNA sequence 

    As RNA is the extension of DNA; all the information of DNA also has some repeating pattern in RNA so the chain of RNA is 

consist of DNA sequence and its patterns. Figure 2 shows that RNA un-gapped sequence where the information is suited tolinear 

chain patterns. The very first motif detect in at the 9th position which means a lot of information is skipped at DNA sequence and 

only into account the RNA sequence. The 6thposition contains the DNA sequence in the form of motifs but in RNA the 9th, 18th, 

27th and so on position is associated.  
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Figure 2: Basic motif detection at DNA un-gapped sequence 

 

C. Case 3: combined DNA and RNA sequenece (gapped) 

Figure 3 shows that the combined gapped sequence network in which both types of the sequence is present in DNA and RNA 

sequence. In some places where the motif detects is bold and large. By and large, the network consists of two motifs that are 

associated with DNA and RNA sequence.  

 

 
 

Figure 3: Basic motif detection at DNA & RNA gapped sequence 

 

D. Case 4: combined DNA and RNA sequenece (un-gapped) 

After analysis the overall separate sequence of DNA and RNA there is the graph in which both DNA and RNA sequence is 

present in un-gapped fashion. Initially, the first 50 results of motifs are shown. Due to a large number of sequence, it is not 

possible to show all the results. Remaining results also follow’ the same mechanism that is shown in figure 4.  

 

 
 

Figure 4: Basic motif detection at DNA & RNA un-gapped sequence 

 

E. Case 5: location of motifs  

    In this paper, some of few graphs are shown but overall in the data set the possible location of motifs are shown in figure 5. 

Red bars have associated those motifs that re-identify under the un-gapped proteins. The green bars are shown those motifs that 

are associated the gapped proteins. Other motifs location is those in which not decide either it is under the gapped position or un-

gapped positions. So it can be acceptable on the borderline of gapped and un-gapped proteins. Figure 5 shows that the location of 

motifs in the whole dataset. 
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Figure 5: Location of motifs inside the data set 

 

F. Case 6: position of best motif in dataset sequences 

After observing the location of motifs, there is need to extract the best motifs inside the network with respect to enrichment score. 

In the algorithm, if the identified motifs are greater than enrichment score then it is declared as best motifs. Figure 6 shows that 

all the motifs of TBP have a high score of probability as compared to KFI7 and NFYA. The associated ‘p’ values are also shown 

in the figure on the behalf of strand value. The other two like KFI7 and NFYA are gradually decreased due to low ‘p’ values.   

 

 
 

Figure 6: Detection of best motif pair inside the network 

 

 

VII. ALGORITHM ANALYSIS THROUGH VDM-SL TOOL BOX 

 

  To check the correctness, consistency and its integration of the proposed algorithm the VDM-SL toolboxwindow is used. VDM-

SL provides the platform in this regard that ensures all the correctness of proposed algorithm [19]. The VDM-SLtoolboxprovides 

support to check all the related invariants in a different mode. To check all the composite objects, state, function, and operations 

the VDM-SL checking window provide the syntax check, type check, pretty and integrity check. All the simulation work does not 

provide the correctness of the model, technique, and algorithm but formal methods are enough flexible and give the proof of the 

proposed technique or algorithm that is design inside the tool, box. Table 2 describes the verification of the model against all 

related possible function. It ensures that the proposed algorithm specification is correctly verified and validated. 
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Table 2: Model analysis of proposed algorithm through VDM-SL 
Composite object, State, 

Function, and Operations 
Syntax 

Check 
Type 

Check 
Pretty 

Check 
Integrity 

Check 

Object Yes Yes Yes Yes 

Abstract Motif Yes Yes Yes Yes 

DNA sequence Yes Yes Yes Yes 

RNA sequence Yes Yes Yes Yes 

Gapped sequence Yes Yes Yes Yes 

Un-gapped sequence Yes Yes Yes - 

Functions  Yes Yes Yes - 

Diagrams & analysis Yes Yes Yes - 

Alternative ID Yes Yes Yes - 

Motif ID Yes Yes Yes - 

Protein sequence Yes Yes Yes - 

Protein-protein sequence Yes Yes Yes Yes 

Values/attributes Yes Yes Yes Yes 

Strands Yes Yes Yes Yes 

Motif pair detection  

 

Yes Yes Yes Yes 

Location of motifs Yes Yes Yes Yes 

Execution  Yes Yes Yes Yes 

Pre/post conditions Yes Yes Yes - 

Validation and verification Yes Yes Yes - 

 

VIII. CONCLUSION 

 

In this paper, we introduce a motif pair detection algorithm is proposed for identify the motifs in gapped and un-gapped protein 

sequence. To find out the gapped motifs aretime-consuming task due to the blast of different type of possible combination that 

occurs by the consideration of the long gaps. The MEME Suite allows to discover motifs in collections of unaligned nucleotide or 

protein sequences and to perform a wide variety of other motif-based analyses. To analyze the proposed approach and its attribute 

the Vienna Development Method-Specification Language (VDM-SL) toolbox is used. DNA and proteins have a large number of 

motifs that contain enough information about the patterns of whole sequence information. Protein-Protein interaction, DNA 

sequences and protein co-expression techniques, all have some repetition patterns in the form of common information. Due to 

motifs pair detection algorithms these can easily describe well and defined information inside the networks. Result has been 

shows that the location of motifs inside the protein network is well suited for the long, gapped and un-gapped sequence. The 

future horizon is about to formalize these entire motif with the help of formal methods implementation. 
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ABSTRACT 

 

The arrival of Afghan refugees in Pakistan as established in this paper, created a dilemma for the country. Being 

a signatory of the international conventions, Pakistani government was obligated to accommodate the Afghan 
refugees; on the other hand, the government had obligation to protect its citizens from external forces, which 

aimed at destabilizing the state. The overall objective of this paper is to analyze constraints facing the Pakistani 

government in repatriation of Afghan refugees and to investigate the underlying factors forcing the Pakistani 

government to return Afghan refugees. The presence of Afghan refugees in Pakistan is associated with 

involvement in Al-Qaeda and other militant groups and illicit activities. The call to repatriate Afghan Refugees 

could be a lasting solution. Accordingly, the main concern for the Pakistani government should be to manage its 

border with Afghanistan, identified as the entry point of the militants and insurgents. Consequently, the 

Pakistani security agencies and forces have been subject to some serious reforms, aiming at increasing their 

motivation and decrease corruption among the officers, which has been termed as a drawback against fighting 

the terrorism. Reforms are needed in the judicial system for the prosecution of the culprits who are arrested by 

the police force. It is highly recommended that the UNHCR help by financing and offering financial assistance 

especially for the police reforms. Furthermore, a closer coordination between the refugees and the law 
enforcement apparatus is encouraged to curb the association of terrorist and refugees. On the other hand, while 

repatriation has been identified as the best international norm for solving the refugees’ dilemma, clear guidelines 

should be enumerated, as at what cost the practice should be carried on. 

KEYWORDS: Afghan Refugees, Afghanistan, Pakistan, Socio-economic impacts, security, militancy, 

terrorism, Repatriation. 

 

INTRODUCTION 

 

The United Nations Convention on the Status of Refugees of 28 July 1951 has been universally acknowledged 

as a legal and internal instrument, which defines how refugees should be treated (UN High Commissioner for 

Refugees 2000). Article V of the 1969 Convention in Geneva addresses voluntary repatriation. Paragraph one of 

the article explains the center rule. The basic deliberate character of repatriation might be regarded in all cases 

and no displaced person should be repatriated without wanting to'. Statements that take after the center guideline 

is started on supposition that conditions for safe repatriation have been met and definite obligations of nations of 
haven and inception and displaced person helping organizations. The states that send the displaced people must 

team up with getting state. The state must 'make satisfactory plans for safe return of evacuees who ask for 

repatriation'. Then again, the nation of inception must 'encourage their resettlement and allow them full rights 

and benefits of nationals of the nation, and subject them to same commitments’ (Sommers 1999).  

The process of returning refugees back home is globally accepted as the most appropriate. Notably, in 2004, 

about 107, 000 Iraq refugees who had been in Iran since 1975 were repatriated home despite the unstable 

governance in the country. Further, in 2009 more Iraq refugees in Syria, Lebanon, were repatriated (UN High 

Commissioner for Refugees 2015). In Africa, the process of repatriation has been ongoing for many decades as 

depicted in the return of Ethiopian returnees from Djibouti in 1983, the repatriation of Namibians in 1989, and 

the case of Mozambique in 1994. On the same note, Somali refugees in Kenya were voluntarily repatriated in 

1993-1994. Similarly, 3.5 million Afghanistan refugees returned home from Pakistan after the overthrow of the 
Taliban in 2001. However, while the process is not a new undertaking by the Pakistani government, the current 

course of repatriating Afghan refugees in Pakistan especially the urban refugees who have established 

themselves presents a challenge. Most of them have economically integrated into the local societies as well as 

played a vital role in economic growth of the state through entrepreneurship. 
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Repatriation of refugees as the appropriate measure to curb the increase of refugees worldwide in addition to the 

incidences of protracted situations poses a significant challenge to the operations of international refugee 

regime. 

Afghanistan has been experiencing civil war since 1979, which were forcing many individuals to seek refuge in 

the neighboring countries. However, Afghan refugees had been in Pakistan long before the political unrest of 
1979s as some of them were seasonal migrants to Pakistan. The Afghan refugee’s management underwent 

dynamic adjustments that signaled commencement of more restraining methodologies towards refugees. 

Specifically, during 1979 unrest in Afghanistan due to Soviet attack, 4.2 million refugees migrated to Pakistan, 

which was the largest migration in the world. Unfortunately, influx of refugees from Afghanistan refugees led to 

identification of three permanent solutions to the challenge of refugees was deemed impossible to implement. 

The Pakistani government resolved to the policy of confinement since early in 1991 shifting from the 

reintegration process it had previously embraced (Bradley 2004, 101 – 123). On the other hand, due to the 

political instability and insecurity in Afghanistan, repatriation was not considered a possibility for the refugees. 

The Pakistani government, Afghan government and UNHCR signed a tripartite agreement, aimed at overseeing 

voluntary repatriation of exiled individuals. Nonetheless, while the process of returning was to take place 

voluntarily, the 9/11 terrorists attacks followed by NATO attack on Afghanistan, resulted in migration of further 

refugees to neighboring countries, especially Pakistan. The terrorists attacks in inside Pakistan especially the 
December 16, 2015 terrorist attack on Army Public School (APS) that prompted the Pakistani government to 

announce its intention to close refugee camps and start crack down operation against Afghan Refugees in 

Pakistan and the closer of Pak-Afghan border further aggravated the situation. With immediate effect, the 

Pakistani government ordered UNHCR to close several camps and also commence repatriation of Afghan 

refugees in the camp and urban centers. The decision by the Pakistani governed based on investigative 

allegations that Afghans were involved in the APS terrorist attacks. The response by UNHCR indicated that the 

intention of Pakistan to force repatriations and abruptly closing the border would lead to humanitarian crisis. 

The Pakistani government claimed that Al Qaeda and other Taliban groups uses the Afghan refugee to pose a 

national security threat to the state providing the recruitment and planning grounds for the attacks. Additionally, 

the state contends that the costs of maintaining the Afghan refugees have been enormous for the government 

with little help from the international stakeholders. Nonetheless, the human rights watch activist contends that 
the allegations by the government cannot be substantiated with empirical evidence of the same. Furthermore, the 

political and social situations in Afghanistan are not yet favorable to receive the returnees. On the contrary, the 

international community understood presence of Afghan refugees as a security threat and as a result, the United 

State of America offered to assist in repatriation. 

 

Research Questions and Hypothesis 

 

The process of repatriation is a controversial concept, which frequently fails to serve its purpose forcing the 

victims to return to less than ideal situations. Bradley notes that it is vital for additional research on repatriation 

has been neglected by academicians despite its preference in solving the global crisis (Bradly 2004, 101 - 123). 

However, the urgency of repatriating Afghan refugees from Pakistan is justifiable due to the security threat they 

are posing to the host nation. Despite availability of literature on refugees and specifically refugees from 
Afghanistan in Pakistan, the impact of their presence, urgency of repatriation, and methodology employed 

attracted attention to the paper. More so, studies on refugee issues have been in development, emphases on their 

welfare in host nations with less interest in its social consequences. Moreover, the phenomenon of the Afghan 

refugees presents a unique case of paper as the subjects have been deemed as a security threat to the entire 

nation. Therefore, the objective of this research paper is to evaluate the situation critically by use of the existing 

repatriation literature. Notably, the paper aim at inquiring the intentions of the main protagonist who are 

pursuing the return process as well as the implications of the repatriation. 

The overall objective of this paper is to analyze constraints facing the Pakistani government in repatriation of 

Afghan refugees and to investigate the underlying factors promoting the Pakistani government to return the 

Afghan refugees. Further, to know about the willingness of the refugees towards repatriation and to find out the 

possible ways of enhancing the repatriation process to make it more humane and appealing to the subjects. The 
main research question is “Why Pakistani government is facing persistent challenge in the repatriation of 

Afghan refugees back to Afghanistan.” This paper hypothesizes that there are no factors promoting the Pakistani 

government to return the Afghan refugees and the Afghan refugees are not willing to relocate to Afghanistan, 

and; there are no possible ways of enhancing the repatriation process and to make it more humane and appealing 

to the subjects. 
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LITERATURE REVIEW AND THEORETICAL FRAMEWORK 

 

The refugees’ issues are varied and complex that’s why scholars are facing challenges prompting expanded 

research in the recent past. Specifically, the challenge posed by the environment in the host nation, the scholars 

and international community should keep this in mind, while providing services to the refugees. The literature 
reviewed here is divided into four categories: settlement of the refugees in host society, especially in the urban 

areas, the concerns and fears of the host society, irrepressible solutions, and the tension between the host 

countries. 

Regarding the settlement of the refugees in the local host society, Crisp et al,Sommers, and Jacobson are of the 

opinion that the lifestyle in home country determine the settlement preference of the refugees i.e. the refugees 

who were residents of the urban areas in their host countries before displacement would prefer to settle in urban 

centers of the host country and those of ruler area would prefer to settle in rural areas. This is because the 

requirements of their previous professions, skills and expertise determine their settlements (Crisp et al 2009, 

Sommers 2001, and Jacobson 2006). Besides, the assistance and support provided by the host country and 

UNHCR is not sufficient for those who are dwellers of the urban centers in their home country (Lucy 2007, 

Campbell 2005 and Landau and Jacobsen 2004). The availability of other facilities, such as business, education, 

health etc. also compel and attract the refugees to live outside the camps especially in urban settings 
(Macchiavello 2004). To avoid the refugees exploitation to unfair wages, dangerous working conditions, and 

long working hours, many refugees procure counterfeit identification documents or pursue private 

entrepreneurship. For example, the Afghan refugees in Peshawar city have ventured into business. 

Consequently, in most cases, the authorities ignore their activities while tacitly appreciating their contribution. 

The authors argue that the refugees make enormous social contributions while expanding markets, importing 

technical knowledge, and rejuvenating communities. For instance, the Afghan refugees in some particular places 

of Peshawar i.e. old city, karkhano markets, Afghan colony Faqir Abad, Board Bazar, have reformed the 

business center making it one of the most visited markets in the city. Conclusively, the entrepreneurs who make 

enormous efforts to win the marketplace will always be reluctant to return to their countries where the economic 

situations may not offer the same possibilities (Cindy 2002, Michela 2004, Jacobsen 2004, and Musyemi 2006). 

With regard to the host society claim of refugees as a socio-economic burden, Jacobsen and Hovil are of the 
opinion that refugees are assumed to be economic burdens that drain resources of the host nations. Apparently, 

the influx of refugees exerts a lot of pressure on the socioeconomic structures forcing the host nation to deter 

from open policies for urban refugees (Karen 2004 and Hovil2007). Besides, the rapid and large intakes of 

refugees noticeably affect the urban communities. Therefore, the governments are presented with a complex 

institutional, financial, and economic situation. For instance, the Afghan refugees has a vital impact on the 

increase in fuel and food prices while placing pressures on the public and housing sectors of the particular 

countries(Karen 2004, Lucy 2007, George 2000, and Sarah 2004). 

Besides, there are various multifaceted security threats associated with refugees. Sommers holds that the 

refugees are firstly a threat to their countries of origin. Secondly, Crisp argues that the refugees are considered 

as security threats to the host nation, for example, the Afghan refugees in Pakistan. Meanwhile, Hovil claims 

that the exiles are always under peril themselves (Michela (2004).As a result, the containment of the refugees in 

the camps is essential for the safety of themselves and the host nation. For example, the investigation of the APS 
attacks purported that the terror attacks were organized with the help of the Afghan, the government deemed it 

necessary to close the Pak-Afghan border and to repatriate all the Afghan refugees as a security measure. 

Besides, the local populations of the hosting nations habitually do not trust the refugees, putting their 

governments under pressure to formulate strict policies especially for urban refugees who lack legal status 

(Campbell 2005). For instance, after a series of terror attacks in Pakistan, many Pakistani citizens bracketed all 

individuals with Afghan decent as the terrorist in the urban centers a fact that affected many businesses in major 

cities of Pakistan, which has been a vibrant business hub for many years. 

Most of the present articles portray argument on repatriation, integration or resettlement. Meanwhile, although 

nationals rarely discuss returning refugees back home, it is commonly assumed that many immigrants cannot be 

taken back home. Considerations of economic and integration is highly are regarded as a limited elucidation 

though offering ramifications to the immigrants who are based on urban centers. The better way and best 
solution to the problem of refugees. However, many articles and literature have pointed out that refugees have 

hugely contributed to economic growth of the host state through entrepreneurship. Economic integration and 

expectations of a willing and eventual repatriation are thought unrealistic. The assumption that they will 

voluntarily abandon their business investments and return to the unstable country is unthinkable.  

Moreover, UNHCR concur that even without livelihood opportunities or the economic integration in the host 

nation, the process of integration is stalled by incidences of insecurity in the home country. Urban refugees from 

Afghanistan and Iraq in Pakistan and Syria are not ready to be taken back home despite the limited prospects in 

host nations. 
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Conceptual Framework 

This work incorporates global society and pragmatist’s thoughts as well as securitization and social hypotheses. 

Refugees, in general, are created by the un-peaceful environment, which is generated by religious, political, 

natural calamities, and social tensions in a particular society at a specific time. 

Key factors in the international refugee regime includes host nations, home countries and Non-governmental 
Organizations, individuals and the international bodies. Unfortunately, the activities of some of these actors are 

the main causes of the tensions, which lead to conflicts and therefore refugees. However, a mutual objective of 

peace can be achieved by the same characters if need be. Mitchell notes that the theories recognize the specific 

countries affected as correlated in an overlapping complexity (Mitchel 2005). 

Citizen’s security is essential for the wellbeing of the society since it is supposed to safeguard the fundamental 

human rights and freedoms. Therefore, this paper base its arguments on the stability of the individual persons 

and the whole Pakistani society. Accordingly, it aimed at drawing attention to the security threats posed by the 

Afghan refugees who have been accused of involving in various terrorist activities as well as aiding in planning 

terrorist attacks in Pakistan. 

Irrespective of the economic integration of the Afghan refugees in Pakistan especially in urban centers and the 

social impact, the government of Pakistan has a duty of assuring its citizens security as a fundamental right. 

More so, despite the goodwill of the nation in line with international obligations to host the refugees, the 
perceived long lasting solutions of integrating and resettling refugees has proved hard to achieve due to the 

influx in the recent past. As a result, the process of repatriation is deemed the appropriate action to undertake. 

 

MATERIALS AND METHODS 

 

The paper has used securitization theories, societal security, and human security concepts to reach its 

conclusions. Whereas societal concerns of security evaluate safety of a group of individuals, human security 

concerns particular persons. Therefore, there is a paradigm shift from the traditional concept of the state as the 

object of security to include people. From the collected data in the paper, facts have been established relating the 

influx of refugees and insecurity in Pakistan. This paper aims at evaluating the relationship between the rise of 

insecurity in Pakistan and the influx of Afghan refugees in the country. More specifically, it investigated the 
impact of repatriation on the Afghan refugees because of the security crisis in Pakistan. Accordingly, the 

research field work was based in Peshawar, which is the urban and capital city of Khyber Pakhtunkhwa 

province of Pakistan, and where the majority of the Afghan refugees are living. 

The collection of data included secondary and primary tools. Particularly, the primary instruments were 

inclusive of personal interviews with the already integrated refugees who had established themselves in 

Peshawar, security officers, local residents, UNHCR officials, and other human right activists. The objective of 

this exercise was to gather first-hand information on the affected subjects. Additionally, individual interviews 

were carried out on face-to-face basis with the respondents. A set of questions were administered inform of a 

questionnaire to be replied by the respondents. On the other hand, secondary data from journals, academic 

literature, internet websites, Non-governmental and governmental reports, newspapers and newsletters was used. 

 

RESULTS AND FINDINGS 
 

It is established fact by literature that mass movement of people imports ideologies and thus provides a 

conducive environment for violence. Further, the refugees also threaten the communal balance in the given host 

nation leading to social and economic instability. The influx of the refugees provide grounds for destabilization 

by causing violence, coordinating terrorist groups and expanding the social networks in the host country 

(Melanie 2012).  

The arrival of Afghan refugees in Pakistan started in the wake of Saur (Red) Revolution in 1978, as a result of 

reforms introduced by the communist regime in Kabul (capital of Afghanistan). However the large influx of 

refugees to Pakistan took place soon after the invasion in 1979 and Pakistan provided asylum for the 

approximately 4.2 million refugees. They were settled in 386 camps mostly in rural as well as in urban areas of 

the country. But the most populous province that has large number of Afghan refugees was Khyber 
Pakhtunkhwa (KP) (that time N.W.F.P), which has long border (Durand line) with Afghanistan, and also has 

cultural, religious, and linguistics ties. This large number of immigrants generated grave consequences for 

Pakistan, especially for Khyber Pakhtunkhwa. They have affected the socio-economic and political life of the 

province. Being signatory of the international conventions, Pakistan was obliged to accommodate the refugees, 

otherwise the government of Pakistan has the duty to protect its own citizen from both internal and external 

threat. As mentioned, these refugees with the passage of time were found involved in various social evils, 

crimes and currently in terrorist activities. Moreover, the impact of Afghan refugee’s influx in Pakistan on the 

security has been established as the paper’s objective. Additionally, the paper investigates how the flow of 

refugees from Afghanistan to Pakistan from 1979 to 2017 has been associated with terrorist groups leading to 
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the call by the Pakistani government for repatriation. Furthermore, other issues concerning the process of 

repatriation have been analyzed concerning the current situation in Afghanistan. The paper also determine the 

willingness of the Afghan refugees in Pakistan repatriated back to Afghanistan bearing in mind the economic 

ventures they have established in Pakistan. Besides, influx of refugees in Pakistan, especially in urban centers, 

has contributed to national security threats has cases of crime and terror attacks have been on the rise making the 
issue another objective of this paper. Other objectives of the paper include an examination of the willingness of 

the refugees to return home as well as the possible ways of enhancing the process and making it humane. 

Consequently, the preparedness of the Afghani government and the timely return of the refugees raises 

concerns. As a result, this paper examine the present conditions in Afghanistan to establish if the process will 

enhance the lives of the affected persons. 

This paper establishes that there is a link between insecurity in Pakistan and the Afghan refugees. The Pakistani 

government has a strong perception that the current terror attacks are connected with the presence of refugees 

who are believed to aid the militants in the country. Further, this perception is grounded on historical complexity 

between Afghanistan and Pakistan since inception of Pakistan in 1947. The Afghani government denied to 

recognize Durand Line and also supported anti-Pakistan movement in the bordering region of North-Western 

Pakistan i.e. Pakhtunistan issue. However, while the menace of terrorism is linked back with the Soviet attack 

on Afghanistan in 1979, however currently the Pakistani security agencies of Pakistan are linking the Afghani 
citizens in the country with suspicion due to this perception of their links with the terrorists. The complexity has 

been created by the fact that there is sufficient evidence as proclaimed by the authorities to link the terrorist with 

the Afghan refugees especially in the event of Army Public School attack. On the other hand, the failure of the 

government apparatus to control the free movement of the refugees across the Pak-Afghan border makes the 

issue more complex. 

Furthermore, according to Hopes, the entrepreneurial nature of refugees, in general, is driven by the inner desire 

to establish themselves in a new environment (Hopes 2005). That’s why Afghan refugees have established huge 

businesses in the urban cities of Pakistan especially, Quetta, Karachi, Lahore, Islamabad, Faisal Abad and 

Peshawar. Also these Afghan refugees are involved in the cross border illegal smuggling, hundi(informal 

transfer of money), and other illegal money, which is however doubted are controlled by the Taliban to finance 

their activities in the region. 
In 2007, the UNHCR decided that the majority of 11.4 million refugees in the globe at the time would be 

repatriated to their home countries. Anthropologist Feld Basso contends that the sense of belonging to a 

particular place regardless of the situation plays a vital role in creating the driving force for refugees to return 

home. By definition, refugees are individuals who live in depleted situations where they cannot establish their 

existence with the environment. The interweaving of practices, identity, and place which create a suitable place 

for habitation in a given landscape are necessary ingredients of creating survival tactics in the foreign land while 

the land of origin remains the inextricably linked. Globally, the international human rights promote repatriation 

of refugees as the most appropriate long lasting solution. Specifically, it states that all persons have rights of 

returning home. 

Nonetheless, even though defined as voluntary, repatriation is not portrayed as so in the annals of the United 

Nations. But rather as vague provisions which try to prevent refoulment of the immigrants as found in the 1951 

Convention Article 33, which states that refugees should not in any way be exposed to persecution of any kind. 
Moreover, the restriction towards refoulment depends on subjective sentiments of the refugees (UNHCR 1951). 

From the above principles, two conclusions can be deduced that guide the parameters of repatriation. First the 

refugees should not be subjected to fear of persecution. Secondly, they should not be refouled to a location 

where they may be in any danger or harm. However, in the case of revocation of refugee status by the host 

nation, the objectives of security ultimately prevail. So, the voluntary nature of repatriation makes it an option. 

On the contrary, compulsory return of refugees is similar to forced migration which created the refugees at the 

first place. According to international customs and Refugee Conventions, expulsion of refugee is a breach of the 

international laws. However, the convention fails to enumerate conditions, which should be met when the 

refugees become untenable to their host nations necessitating return home. Moreover, willing repatriation is a 

desirable solution, UNHCR, and the individual countries have minimum control over it. Apparently, there is no 

clear demarcation when the promotion of repatriation encouraged by UNHCR should stop. 
All decisions to close down a refugee camp walks on a thin line between refoulment and repatriation; this is 

because the failure of gentle inducement of refugees to return home creates a dilemma for the host nation. 

Unfortunately, Pakistani government finds itself in this situation as many Afghan refugees are not willing to go 

back home. Most of the refugees argue that even though they would be happy to return home, the timing is 

wrong for the situation in Afghanistan is not yet conducive and that they have already established themselves 

economically. 

Moreover, Afghani nationals own most of the flourishing business ventures in Pakistan. Rahmat Ali Agha, who 

runs several cloth shops in the area notes that he has established business links abroad where he imports his 

goods from. On the other hand, he openly portrays his skepticism about the plans by the Pakistani government 
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to repatriate him back to Afghanistan which will derail his hard earned success which he terms as a setback. 

Additionally, the Human Rights Watch Report of 2014 notes that the Pakistani government has continuously 

continued to violate the rights of the refugees through its security agencies. Torture, stealing of properties, and 

abuse of persons has been identified the primary tools used by the forces to intimidate Afghan refugees in 

Pakistani who have all been allegedly identified as terrorist. As a result, the registration of refugees was banned 
with a call to return all the refugees. Moreover, most recently the Pakistani government closed the Pak-Afghan 

border for the aim to curb the menace terrorism in the country while seeking for a durable solution of the 

refugees. Besides it was established that the primary objective was to plan for a safe return for the Afghan 

refugees back home. Moreover, during the world refugee day on June 20, it was noted that the process of 

repatriation would be voluntary as many Afghan refugees had expressed their need to return home with 18,000 

refugees willingly repatriating in 2013. 

However, the Afghani government argues that the home country is ready to receive its citizens, claims that are 

highly refuted by the subjects and international bodies such as the UNHCR. For instance, UNHCR regards the 

decision by the Pakistani government as untimely and insensitive paying no attention to the plight of the 

refugees. Despite the relations between refugees and the insecurity, the Pakistani government continuously 

claims that the international bodies have neglected its duties in aiding the Pakistani state financially to support 

the refugees. As a result, Pakistan which is a third world country continues to struggle to sustain the refugees 
despite its struggling economy. Consequently, the decision to repatriate the Afghan refugees is the final 

determination by the host nation which has refused to relent on its mission.  

 

CONCLUSION 

 

To conclude, it is established that the Afghan refugees have not only socio-economic and political impacts on 

the local host society and Pakistan state but have also security impacts. The views of the theorists and scholars 

assessed in the primary and secondary data analysis section also support the hypothesis that the Afghan 

refugees’ presence have security concerns for the local society of Pakistan. The views of the realist scholars, 

mentioned above also maintain that the host nations are not the only referent objects of security. Besides, the 

socio-economics and having millions of local business  and entrepreneurship, the Afghan refugees has been 
currently doubted for their links with the terrorists and increase in the insecurity, therefore the Pakistani 

government want to repatriate them. Moreover, the international conventions also do not recommend the 

repatriation of refugees back to home country whenever the situation in the home country are not conducive and 

safe; and also these conventions do not offer any clear cut directives that what should be done in case when the 

refugees are posing threat to the security of the host nation. That’s why the repatriation of refugees should be 

concluded through the coordinated efforts of the UNHCR, Non-governmental organizations (working for 

refugees) and the host country and the home country, that the returnee refugees are well accommodated and re-

integrated in their areas. 

Nonetheless, the process of repatriation is much more complicated since it demands the social transformation of 

the welcoming community as well as the refugees. Having economically reestablished themselves in Pakistan, 

there will be a need to launch various projects to facilitate reintegration of the Afghan refugees in their home 

country even though life may never be the same again. 

 

RECOMMENDATIONS 

 

The Pakistani officials stress that the security of its citizens is the primary objective of the Pakistani 

government. To protect the citizens from any external and internal threat is the responsibility of the state. The 

main concern in this regard is the management and control of the porous Pak-Afghan border. In this regard, the 

serious concerns for the Pakistani state is to reform the border management system, to reduce the corruption 

among the officers of various agencies working on border, and to train the border security forces to make them 

more efficient and effective in their daily routine work. There is also the need of judicial reforms for the 

prosecution of the culprits who are arrested by the security agencies. In this regard, the help of UNHCR is 

recommended to finance the reform efforts of Pakistani government. Further, the UNHCR can play vital role in 
closer coordination between the security agencies and the Afghan refugees in order to identify and curb the 

association of terrorists and Afghan refugees. 

As identified the international norm, there should be clear guidelines for repatriation. There should be clear cut 

timing and method for this process as there are no guidelines for the cessation of the legal refugees in 

international conventions about the refugees nor any clear cut guidelines about the willingness of the refugees to 

return to their country of origin when the situation in the country of their origin is not conduciveness and secure. 

There should be clear cut differentiation between the economic migrant and the real refugees who migrate due 

to fear of life and war. 
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For a relevant and sustainable solution of Afghan refugees, there should be representation to Afghan refugees 

while formulating or making any decision about the fate of Afghan refugees by UNHCH and government of 

Pakistan. 

Also, in the repatriation efforts this should be kept in consideration that the Afghan refugees who are living in 

urban centers of Pakistan, and have established their own business in millions, how they should be treated and 
rewarded. Besides, it should also be kept in mind that those refugees who have diffused or integrated in the local 

society by marrying the local people, have got Pakistani identity card, how they should be dealt. So, in this 

regard more accommodating decision making process is necessary to pay attention to the views of the subjects 

before reaching a conclusion about them. Also, the human rights of the refugees should be kept in mind while 

decision their fate. 

The government of Pakistan, should empower a particular body to deal with Afghan refugees, while keeping  all 

the above mentioned options, conventions and rights of the refugees instead of dealing them inhumanely, 

treating them harsh and violating their rights. 
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ABSTRACT 

 

Heterogeneous Mughal nobility was mainly composed of Iranis, Turanis, Afghans, Hindustani Muslims and 

Rajputs. The formation of heterogeneous bond of Mughal nobility was inevitable. It was multi-racial, multi-

linguistic and multi-ethnic formation. It came into existence under unique way. It played an important role in the 

formation and stabilization of mighty Mughal Empire  

The purpose of this article is to highlight factors responsible for the formation of divergent stock of Mughal 

nobility. It ranged from religious persecution of Shah of Persia, El Dorado, influence of Chishti Silsilah, 

political stability of Mughal Empire, Persian the court language of Delhi Darbar to patronage of Timurid kith 

and kin. It is argued that the heterogeneous umara played a pivotal role in the erection of Mughal rule that 

stretched over the course of six decades. 

KEY WORDS: Heterogeneous, Mughal-nobility, Umara, Timurid-court, Shia-Sunni  

 

INTRODUCTION 

 

The mighty Mughal Empire (1526-1857) emerged onto the world stage following the first battle of 

Panipat in which Lodhi dynasty (1451-1526) was rooted out, ruled by Ibrahim Lodhi. Zahir-ud-Din Muhammad 

Babur (1483-1530), a Timurid prince came from Farghana, was the first who established Mughal rule in 

Hindustan which lasted for more than three centuries. 

The Timurid rulers were alien to this land. They were the descendants of Timur (1336-1405) and 

Chengiz Khan (1163-1227) paternally and maternally respectively. They did never intend to make Hindustan 

their permanent settlement. The rivalry among Timurid princes ultimately led to the expulsion of Babur from 

Farghana to penetrate the territories of Hindustan with a view to establish their rule [1]. Furthermore, some of 

the nobles of Ibrahim Lodhi urged Babur to depose him [2]. On this, Babur came down to supplant Lodhi 

dynasty.   

Prior to set off to invade Delhi, Babur was the ruler of Kabul. His ten thousand army was mainly 
composed of Afghans against one hundred thousand of Ibrahim’s [3]. The first battle of Panipat took place at the 

famous battleground of Panipat on 21 April 1526. Having experienced generals and good deal of trained 

artillery and cavalry, Babur came out victorious. He rooted out Afghan Lodhi dynasty and established Mughal 

rule. He showed general amnesty to all even to those who sided with Ibrahim during war [4]. He entrusted them 

jagirs with a view to secure their support against Rajputs.  

Babur could rule just for four years. Following his death, his eldest son Humayun (1508-1556) 

ascended the throne of Delhi in 1530. He followed the footsteps of his father in pursuant of his relations with 

Afghans. He lacked military genius, political insight and diplomatic skills of his father. His inconsistent nature 

to administrate his kingdom paved the way for the strengthening of Afghan power which ultimately led to his 

expulsion from Hindustan at the battle of Kanauj. During his rule, he entered matrimonial alliance with Rajputs 

[5]. Thus, he secured the support of Rajputs against his rivals. 
Humayun was left with no other option but to seek asylum at the court of Shah of Persia. He was 

accorded by Shah Tehmasp. He wanted to recapture his lost throne of Delhi for which he begged for military 

help. Tehmasp acceded his request provided he would confess and propagate Shia faith in Hindustan [6]. With 

the contingent dispatched by Shah, Humayun overthrew Sur dynasty (1540-1555). Thus, Shia faction was 

inducted into the royal fold of Mughal nobility. 

Humayun could rule just for six months. On his death, Jalal-ud- Din Muhammad Akbar (1542-1605) 

crowned himself as the emperor of Hindustan with Bairam Khan as his regent.  Bairam was Shia by faith. He 

intended to promote Shia umara. He elevated twenty-five menial servants of his creed to the dignity of 

panchhazari [7]. Furthermore, Afghan continued to pose constant threat to the establishing authority of Akbar. 
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He made matrimonial alliances with Rajputs with a view to counterbalance the influence of Shai and Afghan 

noble factions. In this way, Rajputs became part of Mughal nobility. 

Moreover, Shah of Persia declared Shiaism as state religion [8]. It made mandatory on all subjects who 

were the inhabitants of Persia to get them converted to Shia Islam. Otherwise, they had to face harsh treatment 

at the hands of Shah. Sunnis were deprived of their worshipping places [9]. They were compelled to flee to the 
court of Mughal Emperors. 

Shah went to the extent of expelling Sufis and dervishes so that they could not rise in revolt against his 

authority. Chishti Sufis had strong foothold in Hindustan from the time of Khawaja Muinuddin Chishti (1141-

1236). Akbar showed deep respect and great veneration for the Sufis of different orders. He held them in high 

esteem and gave them royal patronage.  

Economic factor also played a vital role in the formation of heterogeneous Mughal nobility. Several 

administrators, military generals and artisans moved to Hindustan with a view to try their luck. Mughal Empire 

was rich enough to accommodate more people. Moreover, they believed in the concept of El Dorado [10]. These 

factors encouraged them to leave Persia. 

Turani was another noble faction. They came from north of Oxus river. They were direct descendants 

and kith and kin of Mughal rulers. It was natural faction. They were Sunni by faith and considered themselves 

equal to the dignity of emperors. They aimed at cultivating independent petty-states on the pattern of Central 
Asia.  

Finally, was the induction of Hindustani Muslims into the bond of heterogeneous umara. They were 

mainly constituted of Sayyids. Akbar cultivated matrimonial alliances with them and offered them employment. 

They became so powerful enough that they acted as king-makers in the succeeding regimes. 

 

Afghan Faction 

The mighty Mughal Empire surfaced on the map of Asia following the first battle of Panipat in which 

Babur overthrew Lodhi dynasty. Lodhis had Afghan origin. They were organized by Bahlol Lodhi [11]. Thus, 

they became inhabitants of Hindustan. Prior to this, they were the inhabitants of ‘ruh’ a mountainous belt lying 

on the north-western side of Delhi up-to Kabul [12]. They were considered the best force in the world [13]. 

They were provided employment by every invader who came from Central Asia crossing Afghan belt coming 
down to Hindustan. So, Mughal did in the same way. 

Babur cultivated friendly ties with them when he was ruler of Kabul. He battled with them and subdued 

them. Some of the Afghan tribes remained hostile towards Mughal crown. Pursuant to their rebellious nature, 

Babur made matrimonial alliance with Yousafzai. He betrothed himself to Bibi Mubarakan, a Yousafzai lady 

[14]. Prior to first battle of Panipat, Mughal and Afghans were very harmonious to each other.  

On becoming emperor of Delhi, Babur declared general amnesty to all even to those who sided with 

Ibrahim. He conferred upon them jagirs with a view to secure their support against Rajputs. He had no other 

option but to hold them in high esteem. If he had confronted with them he would not have could uproot Rajputs. 

Following the death of his father, Humayun ascended Mughal throne. He lacked political insights and 

diplomatic skills of his father. He could not make strong check on the growing power of Afghans under the 

leadership of Sher Shah Suri (1472-1545) in the eastern zone of his empire. His inconsistent nature to deal with 

state matters led the Surs to rebel against him. A series of battles took place in which he was deprived of Delhi 
throne and made his way to Persia to seek asylum. Interlude politics practiced until Humayun regained his lost 

throne.  

Humayun could rule just for six months. He met with an accidental death. On his death, Akbar crowned 

himself at Kalanaur. He was thirteen years of age. So, Bairam Khan was appointed his regent. The Afghans 

remained hostile under the leadership of Surs. Akbar had to confront with them and second battle of Panipat 

took place in which Afghans were defeated. Bairam proved instrumental in establishing Mughal regime. 

Keeping in view their harsh treatment meted out to his father, Akbar never entrusted them with any key post. 

However, they remained a component part of Mughal nobility. 

They remained as menial servants of the empire. Their behavior remained hostile towards the imperial 

authority throughout the Mughal regime. They continued to rebel against the crown to regain their lost throne. 

Due to their rebellious nature, they could not exert profound influence upon the emperor. However, Akbar 
continued to induct pro-Mughal Afghan officials into the royal fold of officials. He kept himself abreast of their 

activities. He was so hatred against them that he stated on the death of Daulat Khan Lodhi who held the mansab 

of one thousand, “Today Sher Shah Suri has left the world” [15] 

He further said: 

“agar qaht-ur-raijal fatadd basa kass kum ansgeeri 

Yakay Afghan dadam Kanmbo saiyoom baddzaat Kashmiri” 

Trans:  Although a scarcity of men should happen, do not cultivate the acquaintance of these three people; the 

Afghans are the first, the Kanmbo are the second and the Kashmiris the third, set of scoundrel” [16] 

However, pro-Mughal Afghan umara served the crown.  

231 



J. Appl. Environ. Biol. Sci., 7(11)230-236, 2017 

Shia Nobility 
Shia faction of Mughal nobility played a pivotal role in the formation and establishment of Mughal 

empire. Bairam Khan, a Shia noble, proved instrumental in uprooting Sur dynasty. 

It is pertinent to mention that Timur confessed Sunni Islam [17]. Timurid rulers continued to practice 

Sunni Islam from 1526 to 1857 except with one decade influence of Din-i-Ilahi. The Mughal emperors exploited 
religious sentiments of their subjects with a view to secure their political vested interests. On being deprived of 

his kingdom, Humayun got refuge at the court of Shah Tehmasp. In these needy hours, he was deserted even by 

his brothers whom he entrusted governorship of Punjab and Kabul. Some of his nobles altered their loyalties to 

their new masters. On his way to Persia, forty nobles accompanied him along with his wife Hamida Bano [18]. 

Being Timurid prince, he was accorded warm welcome. 

Humayun described the whole story of Afghan hostility towards his rule that had caused his expulsion. 

He begged for military help through which he would be able to recapture his lost throne. Tehmasp acceded to 

his request provided he would confess and propagate Shia faith in Hindustan [19]. He bluntly refused to confess 

Shia faith. Tehmasp threatened to immolate him along with his courtiers in case he did not accept Shia faith 

[20]. Sultan Begum, sister of Tehmasp interfered and persuaded his brother not to give harsh treatment to the 

refugee prince [21]. She also convinced Humayun to accept Shia religion and secure military contingent. 

However, a treaty was concluded through which Humayun would surrender invading territories of Kandahar and 
Badakhshan to Shah. 

Humayun accepted Shiaism in lieu of military help. In return, he was provided with ten thousand 

troops. Shah also betrothed his niece to him. Bahram Mirza, brother of Tehmasp was dispatched to help him in 

recapturing the throne of Delhi. At first, they sieged Kandahar and Kabul. After conquering these territories, 

they set off their troops towards Hindustan. The then Sur rulers were not stronger enough to guard their dynasty 

against the combined forces of Shah and Humayun. A battle took place in which Mughals got victory. The 

Timurid prince was once again destined to establish his rule.  

At the time of his departure from Persia, Humayun was accompanied by fifty-seven nobles. Among 

them twenty-one were Shia umara dispatched by Shah [22]. Shia nobility formed half of the Mughal nobility. 

Moreover, they proved instrumental in uprooting Sur dynasty. He held them in high esteem and gave them royal 

patronage. He entrusted them key post. He could not find enough time to consolidate his rule as he met with an 
accidental death and died in 1556. 

On his death, Akbar ascended the throne at the time of his accession; he was thirteen years of age. 

Bairam Khan was appointed his regent. He was Shia by faith and had received the title of khan-i-khanan from 

Humayun. He remained de facto ruler for more than half a decade. The role of emperor in administering state 

matters was nominal. He set aside the wishes of emperor and ran the whole administration on Shia lines. He 

promoted Shia umara and elevated them to the dignity of Khan [23]. 

Being regent, Bairam exerted considerable influence upon the infant emperor. He was so powerful 

enough that he appointed sadr-us-sadur Shaikh Gadai setting aside the wishes of emperor. Similarly, during the 

second battle of Panipat, Tardi Beg, the then governor of Delhi fled from the battlefield. Bairam was so enraged 

that he ordered for his execution that he had brought dishonor to the Mughal throne. His execution carried out in 

the absence of emperor.  Akbar used to call him Khan Baba [24]. Being regent and influential among the umara, 

he promoted and continued to induct more Shai noble that formed half of the nobility. Thus, Shia faction 
developed as an independent entity. 

They played an important role in the formation of Mughal Empire. They had good expertise in various 

fields. They were cultured and civilized. They continued to dominate the court politics until Aurangzeb Alamgir 

made them submissive. After his death, Abdullah and Hussain, Shia nobles acted as a kingmaker. They used to 

depose the king whenever they wanted. In the latter Mughal regime, some Shia nobles declared themselves as an 

independent ruler. They cultivated their own petty states which were followed by princely states in the 

succeeding regimes. They caused disintegration to the Mughal throne in the same way they had consolidated it 

two centuries ago. 

 

Turani Faction 

Turani faction was a natural faction. They were mainly composed of Timurid kith and kin. They were 
called Chughtai Turks and styled themselves as Mirzas [25]. Amir Timur, the great grandfather of Babur was of 

the view that “the whole expanse of the inhabited part of the world is not worthy of two kings; since God is one. 

At another place, he stated that as a woman cannot have two husbands and empire should also have only one 

sovereign” [26]. Similarly, Babur also said that “Partnership in rule is a thing unheard; against it stands Sadi’s 

words ‘ten dervishes sleep under a blanket; two kings find no room in a clime.” [27] 

In the absence of the law of primogeniture among the Mughals, the Timurid rulers continued the 

practice of dividing their empires among their sons to avoid civil war. Timur initiated this practice. Aurangzeb 

Alamgir was the last emperor from the house of Timur who divided his empire among his sons [28]. With the 

passage of time, this practice led to the emergence of petty-states. 
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Prior to become ruler of Kabul, Babur was the master of Farghana. Being ousted from Farghana, he 

came down and penetrated the territories of Hindustan. He continued to roam from door to door in searching of 

cultivating his own kingdom. In these circumstances, he made the practice of Tora-i-Chughtai. This made some 

of his nobles equal to the dignity of emperor. They did not believe in centralized form of government [29]. 

Babur initiated conciliatory policy towards his umara with a view to secure their support. The tradition of 
dividing kingdoms among their kith and kin and conciliatory policy of Timurid rulers led the Begs and Mirzas 

to join Mughal throne. He conferred upon them jagirs. 

Likewise, Humayun followed the conciliatory policy. Many of nobles joined Mughal court during the 

second half of 16th century. Sharf-ud-Din Hussain Mirza, Abdullah Khan Uzbek, Ali Quli Khan, Sultan Mirza, 

Ulugh Mirza, Abul Qasim Khan and Ibrahim Hussain Mirza were Turani nobles who held key posts. Keeping in 

view their dignity equal to the emperor, they all rebelled against Akbar and were defeated by the imperial 

authority with the help of other noble factions [30]. 

Akbar made them submissive and gave them royal patronage. they were Sunni by faith. They came 

from ‘Mawara-un-Nehr’ [31]. They had distinction in fighting the art of military. Keeping in view their 

expertise in warfare, they were inducted into the royal fold of officials. They formed an important part of 

Mughal umara. 

 

Rajput Faction 

Babur overthrew Lodhi dynasty in 1526. He established his rule by conferring hereditary jagirs upon 

the nobles of Ibrahim [32]. His next enemies were the Rajputs. They considered themselves as sons of the soil. 

They did not accept political suzerainty of Babur. Two battles took place between the royal forces and the 

Rajputs in which the latter were defeated. However, they did not surrender but continued to pose serious threat 

to the imperial authority. He could not find enough time to stage more battles with them and died in 1530. 

After his death, Afghan nobility divided into two faction; pro-Mughal and anti-Mughal faction. The 

latter faction was headed by Sher Shah Suri, rebelled against the crown. Humayun confronted with them. He 

lacked military geniuses of his father. He could not give battle to Afghans and Rajputs simultaneously so he 

showed leniency towards Rajputs unlike his father. He entered matrimonial alliances with them with a view to 

secure supports against his rival Afghans [33]. He gave royal patronage and inducted them into the circle of his 
umara. 

Following the battle of Qanauj, he was deprived of his rule and sought refuge in Persia. He recaptured 

his throne with the military might of Shah Tehmasp in which Shia nobility under Bairam Khan proved 

instrumental. Humayun met with an accidental death. Akbar became emperor under the regency of Bairam. He 

started to exert considerable influence upon infant emperor. He went to the extent of reducing old Turani 

nobility to destitute [34]. He ordered for the execution of Tardi Beg who was a Turani noble and had served 

Mughal throne for more than three decades. This annoyed the emperor very much. 

On the other hand, Afghans remained hostile towards the imperial authority. The emperor decided to 

get rid of Shia influence. He was politically mature enough to run the state matters. He showed inclinations 

towards Rajputs who were already eying of seeking royal patronage. He made matrimonial bonds with them and 

employed them with a view to counterpoise the influence of old nobility. Many Rajput chiefs betrothed their 

daughters to the emperor except with Rana Pratap Singh who did not surrender to the imperial forces all his life 
[35]. 

This faction was used as bulwark against old rebellious and influential umara. Akbar made them very 

pleased by abolishing jizya in 1564. He conferred upon them waton jagirs which were not to be confiscated. It is 

pertinent to mention that they retained this honor even under Mansabdari System. Per law of escheatment, the 

property of umara of other factions was confiscated after their death. The mothers of Jahangir (1569-1628) and 

Shahjahan (1592-1666) were Rajput princesses. This faction remained subservient to the throne. 

 

Hindustani Muslim Nobility 
The fifth noble group was mainly constituted of Sayyids, Kanmbo tribe and men who had expertise in 

their respective fields. Their forefathers had migrated to this land centuries ago. They were ethnically native 

nobles. Furthermore, it was a general law to include the officials of replacing dynasty. So, their induction was 
inevitable. After giving defeat to Ibrahim, Babur decided to retain the old nobility. Alam Khan, Araish Khan, 

Malik Kararani, Muhammad Zaitun and Ali Khan were among them. Similarly, Humayun followed the 

footsteps of his father and retained their positions. Moreover, he tied into matrimonial bonds with Sayyid Amir 

of Delhi and gave his sister Gul Chihra in marriage to Nur-ud-Din Chaqaniani. 

Likewise, Akbar continued to induct into the administrative machinery of his empire. He also 

cultivated matrimonial bonds with Shaikh zadas of Delhi and Agra [36]. He also applied the same strategy to 

win over the Sufis and betrothed Gulberg Begum to Nurudin Naqashbandi Sufi [37]. The policy of matrimonial 

alliance served political ambitions of Mughal throne. 
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Moreover, Akbar offered employment to those native people who had expertise in their respective 

fields. They were mainly composed of liberal Sufis Muslims. Shaikh Mubarak, Abul Fazl, Faizi and Sharif 

Amuli were among them. They served the crown as per the wishes of emperor. 

These were the factors which had direct royal patronage towards the formation of heterogeneous 

nobility. In addition to this, there were many other factors which made the divergent stock of Mughal nobility 
inevitable. These are as follow: 

Safavid Empire came into being in 1501. It was named after Shaikh Safiuddin [38] The ruler of the 

state assumed the title of Shah. It bordered with Mughal Empire on the east, Ottoman Empire on the west and 

Uzbek Empire on the north side. These three states confessed and practiced Sunni Islam. On the other hand, 

Shah of Persia declared Shia Islam as state religion [39]. It was an ideological state. It was first ever Shia state 

established by Shah Ismael I. Prior to this, Sunni Islam was the faith of the land. Shah wanted to give his state a 

unique identity through conversion policy keeping in view the Sunni state religion of neighboring empires [40]. 

 

Religious Persecution of Shah of Persia 

Shah applied different strategies and implemented various policies to get his subjects converted to Shia 

faith. The policies are as follows. 

Shia Islam was declared as state religion and made mandatory on the inhabitants of land [41]. 
Shah started conversion campaign which aimed at converting people forcefully [42]. 

An office of sadr was created and entrusted the responsibility of supervising the religious institution in 

accordance with Shia faith [43]. 

Sunnis were deprived of their worshipping places and their mosques were destroyed [44]. 

Persian encouraged people to defame first three Pious Caliphs who were venerated by Sunnis [45]. 

Shah Abbas ordered for the killing of Sunni Muslims fearing that they would plot conspiracy against 

him in connivance of Ottomans [46]. 

Shah ordered the celebration of the murder of Hazrat Umar (R. A.) with a view to curse and humiliate 

him. A general holiday was declared on state level to mark this desecration [47]. 

He built seminaries where state ideology was to be propagated [48]. 

The policies of Shah caused mass migration from Persia to Hindustan. He was a fanatic Shia ruler like 
Aurangzeb Alamgir. His predecessors also followed his footsteps. In these circumstances, Sunni Muslims could 

not survive in Persian Empire and had to seek shelter in neighboring territories. The Mughal Empire confessed 

Sunni Islam and accommodated the religiously persecuted Sunni Muslims. They were offered employment at 

the Timurid court. 

They were not only Sunnis but also Shias who migrated to neighboring empire. Those Shias, who 

confronted state policies of Shah, had to leave for another place. Even some members of Shah’s family joined 

Mughal court after being expelled [49]. Moreover, Sayyids were also compelled to leave who did not accept the 

orders of Shah. They were accorded warm welcome irrespective of Sunni and Shia. They also enjoyed privilege 

like exemption from taxes. 

In addition to this, Shah ordered for the expulsion of Chishti Sufis and dervishes from Safavid territory. 

He feared that they would rise in revolt against him. They were mainly composed of Chishti Sufis [50]. They 

were living in eastern zone of Safavid territory. Chishtis had strong foothold from the time of Khawaja 
Muinuddin Chishti, Khawaja Bakhtiyar Kaki, Faridudin Ganj Shakar and Nizaumuddin Auliya. Furthermore, 

they were inclined towards Sunni Islam. Keeping in view their centuries-long legacy to preach Islam in 

Hindustan, they moved to the court of Timurid rulers. Thus, they became part of heterogeneous Mughal 

nobility. 

 

Economic Factor 

“nistdar Iran zaminsama-i-tehsil-i-kamal 

 Ta nayamadsu-ye Hindustan henaranginna shad” [51] 

trans:    the means of acquiring perfection do not exist in Iran 

             the henna does not acquire color till it comes to Hindustan 

There is no denying the fact that Mughal Empire had vast territory and rich in resources. It was in its transitional 
phase. It was in dire need of who had expertise in various fields. Many a military officials, administrators and 

artisans made their way to Hindustan keeping in view the concept of El Dorado [52]. They were in search of 

good livelihood and wanted to try their luck [53]. At that time. It was a political culture to move from one court 

to another in search of good employment. In this way, many a official were enrolled into the royal fold under 

Mughals. 

 

Cultural Legacy 

Safavid Empire was lying adjacent to Mughal state. There had been cultural contacts from the time of 

Indus Valley Civilization. Cyrus the Great conquered Indus Valley Civilization between 520 to 515 B. C. and 
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made it part of his great empire [54]. Persian rulers also recruited Indian troops which invaded under the Persian 

emperor Xerxes in 480 B. C [55]. This centuries-long cultural interaction paved the way for the inhabitants of 

Persia to seek shelter in Hindustan in any case of aggression.  

In addition to this, Persian was the court language of Persian state. It was followed by Mughal Empire. 

It is pertinent to mention that Turkish and Uzbek were the court languages of Ottoman and Uzbek dynasty 
respectively. So, it was their natural inclination to join Mughal court rather than Ottoman and Uzbek. 

 

Religious Tolerance of Mughal Emperors 

Amir Timur confessed Sunni Islam. It was followed by his successors till 1857 except with two-decade 

regime of Din-i-Ilahi, invented by Akbar. They were not bigot rulers to propagate Sunni faith Islam like Shah of 

Persia and Sultan of Ottoman Empire. They never persecuted their subjects on religious grounds. They showed 

religious tolerance even to their non-Muslim subjects. They went to the extent of making matrimonial alliances 

with the Hindus. They patronized their subjects on sheer dint of merit irrespective of Hindu-Muslim and Shia-

Sunni. Their tolerance encouraged people to join their Darbar that ultimately led to the formation of 

heterogeneous Mughal nobility. 

 

Royal Patronage 
The Timurid rulers gave deserving place in every term of respect to their servants whose services 

caused dignity to the crown. It is very interesting to note that they patronized their servants even irrespective of 

gender. Akbar conferred the title of Itemad Khan on Phool Malik, a eunuch [56]. He was also given yak hazari 

mansab [57]. Keeping in view his services to the crown, Akbar entrusted him the governorship of Bhakkar. The 

induction of their subjects irrespective of gender, caste, sect and creed resulted in the formation of 

heterogeneous umara.  

 

Conclusion 

The above-mentioned factors led to the emergence of divergent stock of nobility. Heterogeneous 

nobility stemmed from religious tolerance of Mughal emperors particularly and royal patronage generally. The 

development was gradual and stretched over the course of six decades. The emperors were shrewd enough to 
accommodate them into the royal fold of officials and used them as bulwark against their rivals. They continued 

to use one faction against another with a view to counterbalance their influence. 

Divergent stock of umara played a pivotal role in shaping the mighty Mughal Empire. If it did not take 

place, the mighty Mughal Empire would not have been existed. They could not have rule over the inhabitants of 

land for more than three-centuries. Their rule would have been rooted out like the rulers of Delhi Sultanate 

(1290-1526). It was their tolerance and appeasement policies towards their nobles that strengthened their rule. 

Appeased umara remained subservient to the crown.  
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ABSTRACT 

 
Leadership plays a pivotal role in the growth of a political party. All India Muslim League flourished under the 

leadership of Quaid-i-Azam Mohammad Ali Jinnah, Pakistan People Party (PPP) under Zulfiqar Ali Bhutto and 

Benazir Bhutto and Pakistan Muslim League (Nawaz) under the leadership of Mian Muhammad Nawaz Sharif. This 

paper discusses the role of leadership of Imran Khan in the genesis and evolution of Pakistan Tehreek-e-Insaf in 
organizing and popularizing the party. In the genesis of Pakistan Tehreek-e-Insaf, Imran Khan played central role. 

Though he was not interested in politics but in 1996, founded PTI. The main reasons which compelled him to jump 

into politics can be categorized into two folds. Firstly, the dreams which he wanted to fulfill as a philanthropist in 
Pakistan after retirement from cricket, and secondly, the hardships created by politicians and political system of 

Pakistan in his way. To understand it, the efforts he made during his life are necessary to examine which is given 

below.   In order to find out the role of Imran Khan in the genesis and evolution of the party, the descriptive and 
explorative approaches are used. This article is the case study of role of Imran Khan with reference to PTI. 
KEY WORDS:  Political Parties, Leadership, Evolution, Pakistan Tehreek-i-Insaf, Imran Khan. 

 

INTRODUCTION 

 

Imran Khan was born on November 25, 1952 in Lahore in Pashtun family. He got his early education from Royal 

Grammar School Worcester and Aitcheson College Lahore. He graduated from University of Oxford in 1976 in 

Philosophy, Politics and economics [1] (Sandford, 2009). He started to play cricket for Pakistan in 1971 but joined 
Pakistani cricket in 1976 on regular basis. In eighties he became to be known as best all rounder in Pakistan Cricket 

team. In 1982, he became the Captain of Pakistan Cricket team. Imran khan decided to take retirement from cricket 

in 1987 but on the persuasion of President General Zia-ul-Haq, he took back his decision and rejoined Pakistan 
cricket team [2]. Under his captaincy Pakistan won the Cricket World Cup in 1992 against England. In this way he 

distinguished himself and became the role model for Pakistanis. He proved himself as a charismatic captain of 

Pakistan cricket team [3]. His cricket career gave him fame, wealth and huge fan following not only in Pakistan but 

around the world as well. 
 

During last years of his cricket career, he disclosed to contribute as a philanthropist and started efforts to collect 

funds to construct Cancer Hospital [4]. At Gaddafi Stadium Lahore, On November 10, 1989, when match was to be 

played between Pakistan and India, Imran khan appealed people for fund raising to establish a cancer hospital in 
Lahore [5]. In winning speech at the time of World Cup 1992, he reiterated his mission to establish a cancer hospital 

in Pakistan [6]. He established a cancer hospital known as Shaukat Khanum Memorial Cancer Hospital and 

Research Centre. It started to function in 1994 [7]. 
 

In field of education, he served as the honorary Chancellor of the University of Bradford, UK. He founded Namal 

College - a technical college affiliated college of University of Bradford, UK – in Mianwali. He established Imran 

Khan Foundation which has been working for variety of philanthropist activities [8]. As a cricketer and 
philanthropist Imran Khan proved himself as a one of the charismatic leader. 

 

Imran Khan also wrote different books. He wrote his biography by the title of Pakistan: A Personal History. Another 

book written by him is, Indus Journey: a personal view of Pakistan. In this book he gave details of country profile of 
Pakistan. Else of these he wrote a book, Imran Khan’s Cricket Skills which was edited by Peter Ball in which details 
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about his cricket skills are given. In his book, Warrior Race: A Journey Through the Land of the Tribal Pathans, he 

gave the description of culture, traditions and way of life of people living in tribal areas of Pakistan. Another book 
under his authorship is “All Round View”. 

 

Political Career of Imran Khan 
According to his autobiography he was not interested in politics. The same view is expressed by Hamid Khan. In an 
interview with researcher, Hamid Khan told that he was not interested in politics. He was much more interested in 

philanthropist activities in health and education. He established Shaukat Khanum hospital, Namal College and Imran 

Khan Foundation. But when the government of Benazir Bhutto started to create troubles for Imran Khan, some of 

the friends advised him that he should establish a political party to provide Pakistan with a new political leadership 
on one hand and substitute Mian Nawaz Sharif and Benazir Bhutto on the other hand. Different leaders invited him 

to join either their cabinet or party but he refused. First time, he was asked by General Zia to join his cabinet as a 

minister [9] (Sadiq, 2017). The information Secretary of General Zia, General Mujeeb ur Rehman also advised 
Imran Khan to join politics [10]. He also wrote a manifesto for the conceived party but Imran Khan refused [11]. 

 

After the World Cup 1992, he was given warm reception by then Prime Minister of Pakistan, Mian Muhammad 

Nawaz Sharif.  According to a documentary prepared by journalist Richard, Imran Khan was invited by different 
political parties to join but he refused because he was not interested in politics [12]. In 1993, government was 

removed and Moeen Qureshi became the interim Prime Minister of Pakistan. He also invited him to join his cabinet 

[13]. 
 

At different occasions Imran Khan expressed that he didn’t have any intentions to join politics.  

Regarding participating in politics Imran Khan once said that “if he felt that by going into politics he would be able 

to help his country, he certainly would. But at present politics in Pakistan is corrupt and as a result politicians are 
completely discredited”. He, therefore, “feels his strength lies outside politics. I have some credibility and I would 

like really to do social work, and my next campaign is a mass literacy campaign in Pakistan where the rate of 

illiteracy is one of the highest in the world." He added that “…in the setup that exists in Pakistan, I certainly do not 

envisage going into politics". When he was asked that if the setup changed would he change his mind? He replied: 
"If I could make a difference. I have respect in Pakistan which I think is very elusive. You can have fame but you 

don't necessarily have respect. I have respect in my country and I don't necessarily want to go into politics and to 

lose it" [14]. Once he explained that “This assumption that I want to be Prime Minister is complete nonsense. I don't 
want to get mixed up with politics,' he said famously in 1995” [15]. 

The government of Benazir Bhutto started to create problems for Imran Khan which contributed a lot to think him to 

jump into politics. He had bad memories regarding the reputation of Asif Ali Zardari in past. In his autobiography he 

wrote that; 
“In 1989, I visited Benazir at Bilawal House to ask her for some funds for hospital. Benazir was busy. So we 

happened to meet Zardari instead. I was hoping that my companionship with Benazir at Oxford will help me In 

meeting and I would be listened to. Zardari met me with a smile and talked about my greatness and said good words 
about me as if he was buttering. But he did not offer any help and instead talked with the other people in the meeting 

more than me. Especially Tariq Shafi, who was a famous industrialist and Zardari tried to convince him to set up 
two factories in Sindh. Both Zardari and Benazir did not help me with any funds but wanted me to invite them for 

the inauguration of the hospital but I had already decided that it will be the 10 year old cancer patient Sumera 
Yousuf who will inaugurate the hospital” [16]. 

Another issue which further tense the relations of government and Imran Khan was the creation of a group known as 

“Pressure Group” consisted of General Retired Hamid Gul, Muhammad Ali Durrani of Pasban and Imran Khan. It 

was said that this group wanted to bring revolution in Pakistan under the leadership of Imran Khan and to topple 
down the government of BB [17]. BB was worried about that Imran was being manipulated by a militant Islamic 

youth organization known as Pasban, "the Defenders", along with Lieutenant General Hamid Gul to recruit him into 

a "pressure group" to challenge BB and Nawaz Sharif [17]. Regarding this he clarified that; 
“In the past he found Lt Gen [Hameed] Gul an inspirational figure, but he resents being caricatured as a puppet 

dangling from the spymaster's strings. The assumption is that I'm a dumb sportsman who's being manipulated. 

They're wrong. Nobody orders me around; he says firmly that Islamic militants and Lt Gen Gul were trying to 

entrap him.... [but] he's discreetly pulling away,” [18]. 
Imran Khan was not happy with the government of BB because he was of the view that government was not 

cooperative regarding the cause to develop cancer hospital. Imran Khan was of the view that government should run 

advertisement for the cause of construction of cancer hospital free of cast like Edhi Foundation and Hameed Khan 
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Trust but it was not acceptable for the government. The advisor on sport in the government of Benazir Bhutto, 

Sarfraz Nawaz, the former fast bowler criticized Imran Khan and blamed that Imran Khan himself was responsible 
to damage the cause of cancer hospital rather than government of BB. He said that Imran Khan has been making 

efforts to indulge in politics by using the name of charitable institutions. He further blamed that there is no 

comparison of  Edhi Foundation and Hameed Khan Trust with Shaukat Khanum Hospital because former are only 
and only charitable institutions while the later is a mixture of charitable and politics [19]. The government of BB 
used Sarfraz Nawaz to defame Imran Khan. He blamed that; 

“Imran Khan is a secret agent of some foreign intelligence agencies, since they have proofs and indecent 

photographs of his exploits; they are manipulating him to their advantage in order to spread unrest in Pakistan…. He 

also insinuated that the Muslim Zakat charity was being wasted to pay for several English women...employed by 
Imran Khan to supposedly act as nurses” [20]. 

The trouble of Imran Khan further increased when Interior Minister Naseerullah Babar declared Shaukat Khanum 

Memorial Trust (SKMT) as a family trust rather than charitable institution in front of Senate of Pakistan and 
declined to give it facilities of charitable institution [21]. Imran Khan was blamed that he had misused funds of 

hospital for his personal purposes. In reply, Imran Khan demanded that a committee should be constituted to probe 

this issue and challenged that if he was found guilty, he would surrender himself for imprisonment. He also 

demanded that if these charges proved baseless then government would have to pay 50 million because due to 
wrong propaganda of government, SKMH couldn’t achieve target of Zakat in 1995. He elaborated that; 

“... the trust was being run by an independent board of governors, comprising people of integrity like former federal 

finance minister Syed Babar Ali, jurist Dr Pervaiz Hassan, industrialists Razzaq Daud and Tariq Shafi, banker 
Shaukat Tareen and Nawab Ashique Husain Qureshi, son of former Punjab chief minister Nawab Sadiq Husain 

Qureshi” .He further added that “only five members of his family were among the governors of the hospital. He said 

it was not a family trust, as was being propagated by some quarters. It has been registered as a public trust with all 

the government organizations” [22]. 
A most serious incidence happened when a bomb blast was exploded in SKMH on 14th April, 1995 which further 

intensified situation for Imran Khan. A blame game started. BB visited hospital and blamed that it was done by the 

allies of Nawaz Sharif because he wanted to win over the support of Imran Khan to induct him in his party. While, it 

was also blamed that it was done by the government itself because government banned Imran Khan to visit 
educational institutions for fund raising and had started investigation against him in case of Income Tax. Imran 

Khan initially didn’t blame anyone and said that "I want to tell those who want to scare me that neither I will be 

scared, nor I will turn back,"… "I will move forward with greater determination" [23]. He angrily said that “By 
destroying my hospital, they're trying to get at me. Benazir acts like a Moghul emperor. I have to go and lick her 

boots before she'll leave my hospital alone" [24]. In an interview to New York Times on 2nd April, 1996, he 

announced to establish his political party. He explained that; 

“... He would form his own political party on a platform promising a crackdown on corruption. He feels that the 
United States is perhaps backing the wrong horse in the hope that it would hold off Muslim fundamentalism in 

Pakistan. He believes that Pakistani peoples concern about lawlessness and corruption is at the core of the so-called 

Islamic fundamentalist movement in Pakistan. Most Pakistanis here feel that neither Ms Bhutto nor her main rival 
Mian Nawaz Sharif, are capable of ending the scourge of corruption” [25]. 

Although he was not interested in politics but the political development in Pakistan from the reign of General Zia to 
Benazir Bhutto i.e., 1977-1996 had deep impacts on his personality. He was well aware of political development in 

Pakistan. In his autobiography he has given details of all those reasons due to which he decided to step into politics. 
In a nutshell, he said that he became very much disappointed of leadership in Pakistan. In this background he 

decided to step into politics by “expressing his disappointment with the failure of the political system and of 

politicians to solve the public problems and lack of commitment on their part to give people their right… to bring 

about a change within the framework of the constitution” and founded Pakistan Tehreek-e-Insaf on 25th April, 1996 
in Lahore [26]. 

 

CONSTITUTION OF PTI 
The constitution of PTI was drafted in 1999 by the Committee under the chairmanship of Hamid Khan. Mairaj 

Muhammad Khan, Abdul Hafeez Khan, Saeed Ullah Khan Niazi, Mahmood Mirza, Farooq Amjad Mir, Dr Arif 
Alvi, Nawabzada Mohsin Ali Khan, Akbar S. Babar, Fauzia Kasuri, and Khawaja Muhammad Jamil were included 

as members. PTI’s Central Executive Committee, under the chairmanship of Imran Khan approved the constitution 
on 24th January, 1999. The official name of the party was declared as “Pakistan Tehreek-e-Insaf” [27]. 

The second constitution of PTI was drafted by the committee under the Chairmanship of Hamid Khan which was 

approved by Central Executive Committee in April 2012. Justice ® Wajeed ud din Ahmed, Dr Arif Alvi, Ahsan 
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Rashid, Naeem ul Ha, Asad Qaisar, Qasim Suri, Fauzia Kasuri, Shamsa Ali, Firdous Naqvi, Saifullah Niazi, Mian 

Mahmud-ur- Rashid, Chaudhry Ijaz Ahmad, Aamer Kiani, Sardar Azhar Tariq and Shah Farman were included as 
members [28]. 

 

ROLE OF IMRAN KHAN IN POPULARISING PTI:- 
Imran Khan, as a cricketer and philanthropist has become very well known in Pakistan and abroad. He founded PTI 
in 1996 and just after one year contested election. He was offered by Nawaz Sharif for coalition and thirty seats but 

he declined.  Though PTI could not get a single seat in general elections 1997 but despite of it Imran Khan 

popularized it by doing politics of opposition during Nawaz Sharif Regime. Under the leadership of Imran Khan, 

PTI became part of Grand Democratic Alliance and became popular in Pakistan. 
On 12th October, 1999, when General Pervez Musharraf took over and announced his seven point agenda, Imran 

Khan supported him and demanded for across the board accountability since 1985, before the elections 2002 [29]. 

He explained that Musharraf’s priorities reflect the agenda of PTI [30].  
During Musharraf period the popularity of PTI and Imran Khan increased so much that he was invited to become 

Prime Minister, but he clarified that he would not become Prime Minister with the help of Musharraf [31]. He 

explained that he did not support Musharaf but his seven points which were according to his party’s manifesto. He 

claimed that he was not a greedy of power, if he had been; he was invited by Zia-ul-Haq, Moeen Qureshi and Nawaz 
Sharif in 1996 [32].    

General Musharaf invited Imran Khan to join Grand National Alliance but he refused. He contested election from 

NA-71, Mianwali and became member of National Assembly. He was invited to join King’s party but he declined 
[33]. He served as a part of the Standing Committees on Kashmir and Public Accounts.  

After the general elections 2002, political situation get changed and PTI under the leadership of Imran Khan started 

to highlight the wrong policies of Musharaf. Imran khan explained that it was his blunder that he had supported 

General Musharraf’s military regime [34]. He opposed LFO and uniformed President. He demanded that there 
should be election of President in the light of constitution and army should refrain from political process and go 

back to the barracks [35]. Musharraf should step down as a chief of Army and then contest election for president in 

Assembly [36]. 

Imran Khan supported MMA and explained that he supported the policies of Qazi Hussain Ahmed of JI (The 
Nation, 12 Nov, 2002). He cast his vote in favor of MMA candidate Liaqat Baloch for speakership and Moulana 

Fazl-ur-Rehman for Premiership [37]. Imran khan said that he supported MMA because it would work to strengthen 

democracy but by supporting LFO as a part of constitution, it disappointed him and he decided to withdraw its 
support to MMA [38]. MMA disappointed by supporting 17th amendment. He said that PTI did not support 17th 

amendment and consider it complete and clear violation of constitution [39]. 

He welcomed Charter of Democracy and said that ARD and all political parties should get united on one point 

agenda to oust Musharraf in order to revive real democracy in Pakistan. He explained that PTI would not sign CoD 
until the proposed amendments would not be included in it [40].  

Before the general election 2008, PTI has become a well known party in Pakistan. Imran Khan was acknowledged 

as a one of the important political leader in Pakistan. He launched anti-Musharraf campaign [41]. In December, 
2006, he met Shabaz Sharif and Nawaz Sharif. He convinced Nawaz Sharif to bring ARD and Qazi Hussain Ahmed 

for MMA to start anti-Musharraf Movement with one point agenda of ousting Musharraf. He also demanded for 
collective resignation from the parliament to put pressure on the government [42]. He challenged Musharraf in 

Supreme Court that being government servant, Musharraf could not contest election for President of Pakistan [43]. 
In protest Imran Khan resigned from Parliament Musharraf imposed emergency in Pakistan on 3 November, 2007 

and implemented PCO. He got himself elected as a President of Pakistan by Parliament for second term on 6 

November, 2007 [44]. 

Against the policies of Musharraf, Imran Khan started to mobilize people especially youth. He was arrested from 
Punjab University when he was busy to mobilize students against the emergency imposed by Musharraf. He was 

misbehaved by the student of IJT and arrested by the police [45]. He said that emergency and PCO were 

unacceptable and went on hunger strike until death in order to restore the judiciary to its November 3 position [46].    
Imran Khan decided to boycott general elections 2008. The main reasons were APDM – consisted of PTI, PML (N), 

JI, and PMAP – declared to boycott the general elections [47]. Secondly, he decided to boycott general elections 
because these elections to be held under PCO. Imran Khan declared that it would be fraud elections. Imran khan was 

of the view that all political parties should boycott general elections. He explained that Musharraf has enforced 
emergency and put the Judges under house arrest. We should first get rid of Musharraf and then go for the general 

elections. He said that “If the politicians don’t take a joint stand now by boycotting the up-coming elections, there 

will be tantamount to treason with the masses” and betrayal to judiciary [48].  
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The general elections were held on 18 February, 2008, in which PPP became the leading party in centre [49]. PTI 

under Imran Khan played active role of opposition. Imran Khan demanded for restoration of Chief Justice Iftikhar 
Muhammad Chaudhry and end of PCO. He declared NRO as unconstitutional and illegal. He said that ruler would 

not accept independence of judiciary due to the fear of NRO [50]. He opposed the candidature of Asif Ali Zardari 

for the office of the President. He said that he did not accept Zardari as a constitutional President [51].  He 
demanded that President Asif Ali Zardari should tender resignation on moral basis because his name was also in the 
list of NRO beneficiaries [52].  

The popularity of PTI reached to its climax in 2011 when it started campaign known as Tsunami and New Pakistan 

(Naya Pakistan). Imran challenged that PTI’s Tsunami would wash away PPP and PML (N) and asked people to 

support him to get rid of unfair system [53]. 
According to on line survey Imran Khan became the most popular personality of the Asia in 2012. He got 87.78% 

votes. He is the only Pakistani personality who is invited by World Economic Forum to be held in the city of 

Switzerland, Davos in 2012 [54]. Imran Khan ranked third after IMF DG and US President in the list of top nine 
global leaders in 2012 [55].  

In the general election 2013, Imran Khan won election from three constituencies NA-1, 56 and 73. From of the votes 

point of view PTI became the second largest party while from seats point of view the third largest party in Pakistan. 

 
CONCLUSION 

Pakistan Tehreek Insaf founded in 1996. It participated in the general election 1997 but could not get a single seat. 

In the general election 2002, PTI got only one seat from NA-71, where Imran Khan became successful. PTI 
boycotted the general election of 2008 because it was held under emergency proclaimed by General Musharraf. In 

the general election 2013, PTI emerged as the second largest party from vote’s point of view and third largest party 

in the National Assembly. In KPK, PTI emerges as the largest party and formed government in KPK. 

The charismatic Leadership of Imran Khan played pivotal role in the evolution of PTI. He refused to form electoral 
alliance with Nawaz Sharif in general election 1997. He refused to become a Prime Minister with the help of 

General Musharraf. He proved his leadership charisma by making PTI the third largest party of Pakistan. 
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ABSTRACT 
 

Resilience is a subject that has obtained a lot of attention among those responsible for performance and wellbeing in 

organizations, as the work environment becomes increasingly challenging and uncertain. However, resilience-
focused selection and development interventions are still quite limited. Despite its potential benefits in a wide range 

of circumstances, organizational resilience capacity received scant attention in relation to managing the various 

uncertainties in the global business environment. Likewise, there is still a limited understanding of firms’ resilience 

capacity and its impact on business performance in the strategic management literature. The purpose of this study is 
to develop an indigenous paradigm that enables organizations to survive, flourish and avoid corporate losses in 

today’s dynamic and hostile business environment. Entrepreneurial orientation of organizations serves as antecedent 

of organizational resilience capacity and thus foster organizational performance, subsequently leading to the survival 
of organizations in the long run. Quantitative method of analysis has been applied and data have been collected by 
managers from the textile sector. The role of entrepreneurial orientation is crucial in determining the organizational 

resilience capacity and business performance. The implications of this study will facilitate the managers for policy 

decision making in order to maintain organizational sustainability and continuity in the changing and instable 
environment. It further implicates guidelines and procedures for innovation and transformation. The study provides 

a quantitative measure of resilience capacity for the textile sector in order to assess the organization’s capacity to 

survive in the face of stiff market competition that further provides preventive measures for corporate woes.  

KEYWORDS: Organizational Resilience Capacity, Entrepreneurial Orientation, Organizational Performance 

 

1. INTRODUCTION 

 
Organizational Performance refers to the realization, accomplishment and attainment of aspirations and intents 

based on a certain precision and outlay in a particular time frame [1]. Performance of organizations embodies 

realization of endeavours, strategies, tactics and ideas into products and outcomes [2]. It has been extensively 
utilized as a spotlight of research earlier [3]. Performance in the business zone is linked with competitiveness, cost 
diminution, cost and trade composition, development, and capability to endure in long term. The explanation of 

performance is carry out a work and its outcomes realized from that work. Performance is the outcome of the effort 

that has well-built association with the corporation’s planned objectives, consumer fulfilment and financial input 
[19]. Nowadays, organizations are in quest of modern methods and continued endurance is a fundamental requisite. 

A lot of companies are progressively searching for novel and entrepreneurial practice to develop the efficacy, 

competence and flexibility. For that reason, entrepreneurship is swiftly befitting a dart of preference for most of the 

organizations [40]. A firm’s venture and policies are gradually becoming the major strategic issues which have 
significant impact on organizations. It is unlikely for organizations to outlast and progress without any standard, 

benchmark or escort and should incessantly acquire erudition and learning to amend themselves for research and 

development and build up resilience aptitude to struggle to deal with the competition and combat with the adversary. 
Organizational resilience Capacity is likely to be deliberated and reckoned as critical contributing dynamics of 
organizational performance. 

The idea of resilience tends to devise manifold, vigorous structures in an assortment of fields comprising economics, 

environment, psychology, sociology, risk and operation management [4, 5, 6, 7]. Resilience is generally said to be 
known as the ability of an organization to endure turbulences and turmoils for preserving and maintaining its 
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constitution and configuration. Moreover, explicitly in the corporate context, resilience is demarcated as the 

expertise to endure, acclimatize and develop at the time of inclement transformation. Management theoreticians and 
scholars are progressively ascertaining the prerequisite for resilience ability of firms [8]. Organizational resilience 

capacity is a distinct viewpoint which necessitates a diversity of abilities and information that grasps past safety 

only. The resilience realm is yet emerging and increasing; though, primary personifications and epitomes 
of ‘organizational resilience’ have been a reclassification of ‘business continuity management’ policies positioned as 
‘resilience practices’ or ‘resilience structures’. Conversely, ‘organizational resilience capacity’ poses to be an under-

explored issue in the textile sector of Pakistan [9]. The extant literature is reasonably limited with regards to the 

scrutiny of organizational resilience capacity specifically in the perspective of the textile segment of Pakistan. 

Resilience describes for the managerial as well as administrative capacities to vivaciously recreate corporate 
prototypes and approaches as environments and state of the affairs transform and revolutionize, thus to 

metamorphose afore any demand that happens to be urgently evident [8] Organizational resilience Capacity [10, 11] 

and entrepreneurial orientation are likely to be deliberated and reckoned as critical contributing dynamics of 
organizational performance. Entrepreneurial Orientation (EO) appears to evolve from the theory and literature 

pertaining to strategic management. Consistent with strategic management literature, entrepreneurial orientation 

epitomizes the dogmas and practices which deliver a foundation for business resolutions and assessments. 

Accordingly, EO may be viewed as the entrepreneurial strategy-making processes that key decision makers use to 
enact their firm's organizational purpose, sustain its vision, and create competitive advantage and thus lead to better 

business results. 

Today, entrepreneurship is the main motivating agent in economic development and is regarded as one of the 
characteristics of a healthy economy. This concept takes pace when one or several persons start a business or it may 

also take place in an active organization. The latter is called organizational entrepreneurship. It is rapidly becoming 

a weapon for many organizations especially large ones. Entrepreneurship is also an attempt for creation of 

entrepreneurial skills and inserting these features in an organization's culture. Customer is the main factor for 
organizational survival, whether in a production or in a service company. If an organization fails to attract 

customers' attention and to make customers loyal it will not facilitate its long-term growth. Administrative system 

and public sector of any country is one of the main bases for growth and development and governments duties. 

Therefore, inefficiency of this sector will have many problems. Even when the private sector is active, the public 
sector has many duties and good or bad performance of public sector will have many effects. An entrepreneurial 

organization is able to seize opportunities and get adapted to its surroundings. Organizational entrepreneurship 

involves many indices and agents and is affected by many different factors. Therefore, it seems necessary to identify 
these factors and investigates their impacts on organizational entrepreneurial orientation on performance [40] 

 

Objectives of the Study: 

The rationale and intent of this particular research work is ultimately to develop a frame that enables organizations 
to survive and flourish in today’s business environment. The aim of this study is to ascertain if developing 

organizational resilience capacity effects organizational performance in the context of textile sector of Pakistan and 

how will Entrepreneurial Orientation transform the organizational performance in the context of textile Sector in 
Pakistan?  

 

Research Questions: 

The research queries for this study are formulated as under:  
1. How will developing organizational resilience capacity effect organizational performance in the context of 

textile sector?  

2. How will Entrepreneurial Orientation transform the organizational performance in the context of textile 

Sector in Pakistan?  

 

Rationale of the Study: 

There is scant literature and studies on organizational performance as a resultant of organizational resilience 
capacity in the textile sector of Pakistan. According to the best of the knowledge of the researcher, there is very 

limited number of research dedicated to the influence of entrepreneurial orientation and organizational resilience 
capacity on organizational performance which is illustrated by a challenging and volatile business environment. 

While there are some research studies treating organizational resilience capacity as a dependent variable, very few 
studies have taken into consideration the influence of resilience capacity in the part of an interceding variable 

amongst the entrepreneurial orientation as well as organizational performance.  
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Research Problem: 

Pakistan’s textile business and diligence is one of the most imperative constituents of the manufacturing segment 
with an extensive fabrication chain and intrinsic prospective designed for value addition enriching the industrial 

value addition by almost a quarter which is one-fourth, proposing job openings to practically 40% of the business 

employees. It also contributes to roughly 60% of the export revenues and earnings despite the fact that it is 
expending approximately 40% of the investment credit. It is essential to discern that the performance of the textile 
sector by and large can be reckoned to be below the required standards thus signalling a sign of distress for the 

sector. The textile mills flourished by an increase in number from 353 units in the years 2000 and 2001 to a number 

of 477 by 2012-13. It is distressing to witness and observe a reduction of textile mills to 423 units only by the year 

2015-16. The textile exports have fallen down over to 9 percent from 13.7 billion dollars in 2013-14 to 12.5 billion 
dollars in 2015-16 as compared to the export market of competitors such as India, China, Vietnam and Bangladesh 

which have boosted by 12, 11, 40 and 13 % likewise for the same duration and time period. The clothing and textile 

exports have dwindled by 10, 12, 15, 28, 29 and 35 percent for the knitwear, bed wear, readymade garments, cotton 
yarn, towels and cotton cloth correspondingly. According to the World Bank report, it is expected that the economy 

of Pakistan will grow by 5.2% as compared to the previous years in the year 2017 but there are certain risks 

involved with it. The World Bank has underscored these risks as sluggish development in the structural reforms, 

persistent improbability regarding the economic policies of the United States, inflation, and prolonged international 
economic vulnerability specifically, in the EURO region owing to Brexit is likely to have a negative effect on 

exports [12]. It is important to note that the South Asian countries including Pakistan will be benefitted by the US 

economic policies in opposition to Mexico and China. This means that the textile exports of Pakistan are likely to be 
enhanced by 15% only if the United States economic policies are critical of Mexico and China. Despite the fact that 

textile sector is the prevalent and vital industry in Pakistan, the global market share of Pakistan in the textile sector 

persists to be inadequate and scanty which is only 1.7%. The textile sector of China is dominating the global market 

with a share of 36% followed by India and Bangladesh which correspond to 4.85% and 3.76% share of the global 
market in the textile industry subsequently. The textile sector of Pakistan has unrelentingly been facing severe 

challenges and antagonism internationally regardless of the desired GSP Plus status which was established in 2014 

by the European Union. Except for the woven apparel segment, all other sectors of Pakistan’s textile industry 

illustrated an aggravation and languish in its overall performance in 2015-16 especially in the exports owing to the 
ruthless and stern competition worldwide  

Pakistan has been striving and contesting the international market in the textile sector lacking a proper plan and 

backing whereas its main challengers and contesters like China and India are exploiting and using every resource as 
well as networks in order, to seize the available opportunities. Therefore, Pakistan must also be eager and 

determined to make use of the resilience capability method to endure in the international market and by continuing 

to improve its performance. This is likely to require a more quantitative research than is currently available [13]. 

Organizational resilience capacity which is deemed as the aptitude to continue to exist in ruthless environmental 
circumstances and retort well to misfortunes, noticeably compels further research consideration. Even though the 

topic is believed to be entailing interest there are still gaps in the extant literature that necessitate stuffing it up with 

pertinent speculations [14]. 
 

Problem Statement:  
As indicated by State Bank of Pakistan (2015), the loss in exports has been reported to be -122 million US dollars in 

2015, -121 million US dollars in 2014, -236 million dollars loss in 2012 which is a topic of severe apprehension for 
the once booming Pakistan Textile industry as the loss is monumental. These losses and decline in exports have led 

the textile sector on the verge of disruption. The reported decline in exports is due to number of factors like stiff 

regional competition, global recession, ongoing energy crisis, internal security concerns, depreciation of Pakistani 

rupee, rise in inflation rates, high production costs, higher taxes, deficiency in development of resilience capacity 
and business strategy, therefore it is important to inculcate entrepreneurial orientation and quality culture to foster 

resilience capacity in the industry in order, to sustain negative impacts of external environment and to design and 

deliver effective work environment for which there is still room for research. 
 

Significance of the study: 
This research will help in answering the most pressing issues faced by today’s organizations and organization 

theorists by providing an understanding of how organizations could positively develop organizational resilience 
capacity and emerge resilient by enhancing corporate performance. Organizational resilience capacity serves as a 

mediator between entrepreneurial orientation and performance of organizations, subsequently leading to the survival 

of organizations and better business results [11]. 
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LITERATURE REVIEW 

 

2.1 Entrepreneurial Orientation: 

Entrepreneurial Orientation appears to have materialized from the notion of entrepreneurship which tends to be an 

important zone of mounting concern of scholars in the field of business and management [15, 16]. Its origins are 
likely to be determined the strategic management literature [17]. This is a paradox which inclines to integrate 
forecasting, design, exploration, decision-making along with several other characteristics of culture and vision of an 

organization. Entrepreneurial orientation embodies the strategies, guidelines and practices which offer a foundation 

for business decisions and actions. Thus, it is also regarded as the tactical strategy-making courses and manners 

which are employed by the policy makers in order to ordain their managerial resolution, withstand its idea and also 
to inculcate competitive gain. The business entrepreneurship is supposed to be an incorporation of structural and 

administrative struggles which call for managerial upkeep and assets to stimulate revolutionary undertakings in the 

creation, development and managerial level [15]. EO is also delineated as the procedures, methods along with 
decision-making accomplishments which escort to innovative right of entry [18]. [19] have perceived the purpose 

and meaning of entrepreneurial orientation in the direction of business repercussions that turned out to be positive. It 

is an integral part of a culture and norms of society. Entrepreneurial Orientation (EO) is considered as the most 

important internal resources that help organizations to achieve competitive advantages and build resilience capacity 
of firms. Corresponding to the ‘resource-based outlook philosophy of organizations’, it is the organizational 

resources which may possibly lead administrations to improve their performance and realize reasonable 

compensations over their rivals. Entrepreneurial activities are vital for organizations because of their positive effect 
on performance that in turn sustains benefits or gains over the rivals. It has been observed and assessed over an 

enormous cascade of research inquiries in the extant literature.  Entrepreneurial orientation turns out to be a 

significant and essential criterion for organizational performance, organizational survival and in an ever more 

dynamic and stimulating environment [20, 21]. 
Entrepreneurial orientation (EO) is an important patron to the success of a business. The notion of entrepreneurial 

orientation was ascertained to be encompassing dimensions such as novelty or innovativeness, pro-activeness as 

well as risk-taking. Innovativeness is an organization’s capability to cater novel ideas and creativity for research and 

development and would impact business results whereas pro-activeness refers to the scenario analysis of new ideas 
and opportunities and anticipate changes in the future which may tend to shape the business scenario 

and environment. Risk-taking means dedicating and allocating resources to schemes and developments with 

likelihood of extraordinary returns; nevertheless, it may likewise entail a possibility of high failure [22]. On the 
other hand, risk-taking is correspondingly associated with entrepreneurial actions and that by and large prosperous 

industrialists and venture capitalists tend to be high risk-takers [23].  

Various empirical studies found that there appears to be a statistically significant link between entrepreneurial 

orientation as well as organizational performance [24, 25, 26, 27]. However, there also exist additional research 
analyses that unearthed lower levels of associations and correspondences between entrepreneurial orientation 

and organizational performance or no significant relationship as indicated in other research explorations. These 

inconclusive findings regarding this relationship call for more studies to be conducted in different settings. EO has 
been studied as the antecedent that enhances the competitive advantage, growth, and superior performance. 

Moreover, the progressive and affirmative influence of entrepreneurial orientation on the performance has been 
widely confirmed in the studies conducted in developed countries. However, other studies did not support the link. 

This contradictory nature of available research and the indefiniteness or indecisiveness over the association amidst 
these variables calls for more research to examine new mechanisms that can explain this relationship better. 

[28]have also studied and emphasized on the importance of building organizational resilience capacities as a 

consequence of better entrepreneurial orientation. They have also suggested that the resilience capacity may serve as 

mediator in order to boost the rapport and link between entrepreneurial orientation and performance of 
organizations.  

 

2.2 Organizational Resilience Capacity 
Fostering resilience capabilities is a concept that has gained considerable attention in the recent years. There is a 

need to ascertain quantitative measures to ensure sustainability and resilience of organizations. Based on the 
management sciences literature specifically in the literature pertaining to strategic management, organizational 

behavior as well as operations management, organizational resilience capacity has turned out to be an influential, 
eminent and notable construct. This generally means to be able to alter, bend, modify and adjust to the intrusions, 

commotions and disruption that could occur in the system and then making use of the available prospects in the 

environment [29]. Developing organizational resilience capacity enables organizations to passionately retort to 
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evolving circumstances. The requirement of comprehending resilience capacity is considered to be imperative in 

order to form resilient associations and constitutions. Resilience is fundamental to organization’s sustained growth 
as it improves its adaptive capability at the moment when the peripheral changes and vicissitudes in the environment 

demand changes within the practices of the organization [30]. 

[31]have contributed to the development of a cases study of Kyrgyz’s textile sector’s resilience in a transitional 
economy in which they studied reliance on worldwide trade systems and codes of practice. They prepared set-
ups and situations to categorize and classify resilience resources of the textile industry. The upshots of the study 

provide recommendations for shareholders about improving resilience capabilities of the Kyrgyz textile sector. [31] 

have examined the role of organizational resilience capacity and business performance. After carrying out the study 

on 112 firms it was found that firm’s resilience capacity was positively related to performance of organizations. The 
extant literature on the subject designates that resilience capability inspires and impacts the performance of 

organizations. 

 

2.3 Organizational Performance 

Organizational performance refers to measurable results, decisions and actions and indicates achievements. 

Performance contains relatively all competitive targets and non-material goals like reliability, flexibility, quality and 

speed. Performance evaluation has been a challenging issue for a long time. Commercial organizations used to use 
financial indices as performance evaluation instrument. The inefficiencies was resulted from increase in complexity, 

environmental flexibility and competition. Every organization requires evaluation in order to become aware of 

desirability of its activities [35] 
Business functioning is a dynamic and robust in nature. The recital collaborations need to be considered along with 

the structural and administrative revolutions. Thus, an approach or line of tactic is necessitated to adjust and become 

accustomed to these alterations in system and can support these processes. Performance of organizations entails 

management and methodical developments that empowers the firm to attain coveted and implored objectives [32]. It 
encompasses the concrete productivity or outcomes of a firm as appraised alongside its envisioned aims and goals. 

[2]have described organizational performance in terms of profits, market share, rate of growth, stakeholder return 

and so on. They have also reflected on a firm’s performance which is defined as an act or procedure of execution of 

a chore or operation perceived as to how effectively it has been implemented. Accordingly, an organization’s 
performance tends to relate to the fact that how magnificently and productively employees achieve a certain task. 

Most important philosophies based on the ‘management sciences research’ such as the ‘contingency theory’ in 

particular takes account of “organizational performance” as a vital construct in their thoughts, judgments and 
estimations. Researchers are of the view that feedback contrivance is indispensable to assist the exact utilization of 

strategic and tactical objectives and must also address a framework to ensure the smooth flow of knowledge and 

information for the strategic decision making of businesses. It is vital to develop a measurement and analysis 

process for the business systems. The literature implies and puts forward that to realize viable corporate 
accomplishment, certain performance estimation techniques must be considered as different gauges recognized by 

scholars in the field of ‘management’. Literature addresses that enhancing a firm’s competence and business results 

is becoming crucial and fundamental for managers in the present day. It also highlights a significant aspect that it is 
the superlative and finest corporate strategies which tend to yield exceptional business performance and upshots. 

Literature submits that corporate and professional strategies play a progressive part in the organizational 
performance. Identifying and distinguishing the foundations of performance and improved results appear to be 

really essential exclusively in the standpoint of the contemporary worldwide predicaments and crunches for the 
reason that it supports a business to classify elements which ought to be led to mend and enrich performance of 

organizations. Henceforth, scholars endorse that organizations must implement and embrace certain suitable 

schemes and approaches which tend to enrich satisfactory and sufficient performance of organizations [33, 

34].When an organization fails, it reveals certain symptoms such as shrinking financial resources, negative 
profitability, shrinking market, loss of legitimacy, exit from international market and severe market erosion. Other 

researchers have come up with different causes of failure, for instance, irrespective of the size of any business large, 

medium or small, several researches and statistics appear to have ranked poor management or management inability 
the main cause of business failure in general. So far, the reasons of failed organizations have been discussed. Now, 

removing these failure causes lead to the establishment of successful firms and the factors that cause them to prosper 
are being highlighted here. Successful firm are those that provide an acceptable rate of return on assets employed. 

Success is measured in terms of achieving its stated goals and objectives. Business performance tells about growth, 
profitability, efficiency, and market share. Entrepreneurial competencies refer to knowledge, attitude, and skills of 

entrepreneur. Other success factors include effective time management, effective communication, human resource 

management, leadership qualities, decision making skills, marketing and financial management and business ethics. 
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As there are number of factors responsible for success and failure of a business but as these vary from place to place, 

therefore, a research is needed to find out exactly what factors are mostly responsible for success or failure of the 
businesses in district Swat [35]. 

 

RESEARCH HYPOTHESES 
Based on the above literature, the hypothesis are postulated as follows: 

1. Entrepreneurial Orientation positively affects organizational performance.  

2. Entrepreneurial Orientation positively affects organizational resilience capacity. 

3. Organizational Resilience Capacity happens to mediate the connection between ‘entrepreneurial 

orientation’ and ‘organizational performance’.  
 

4. RESEARCH METHODOLOGY 

 

4.1 Demographics: 

The managers of the textile sector of Pakistan were the respondents of the study. The second section of the survey 

questionnaire catalogues the demographic delineations of the respondents of the study.  The items listed in the 

demographic section were assessed on a nominal scale where gender was marked as 1 for male and 0 for female, 
Age was indicated as 1 for 20-29 years, 2 for 30 to 39 years, 3 for 40 to 49 years, 4 for 50 to 59 years; organizational 

age was assigned 1 for less than 5 years, 2 for 5 to 10 years and 3 for above 10 years; education was ascribed as 1 

for Graduation, 2 for Masters and 3 for M.Phil and 4 for Ph.D, Similarly, experience of the respondents was 
classified as 1 for one to five years, 2 for six to ten years, 3 for eleven to fifteen years, 4 for sixteen to twenty years, 

5 for 21 to 25 years and 6 for experience over 25 years. The organizational size was also dispensed as 1 for 50 to 

100 employees, 2 for 100 to 200 employees, 3 for 200 to 300 employees and 4 for more than 300 employees.   

 

4.2 Research Design: 

The research scales have been adopted from the previous research studies. A five-point likert scale has been used for 

the data collection. The reliability of the Likert scales is usually determined by employing proper reliability estimate 

such as Cronbach alpha. Because the Likert scales have multiple entries, therefore they may be apprehended as 
interval scales in order to harness descriptive statistics long with the correlation analysis, factor analysis, analysis of 

variance and other modus operandi. Research scholars are frequently apprehensive regarding the variances among 

the scales of assessment considering their propositions and inferences in order, to make a judgment as to which 
pertinent statistical analyses were to be applied aptly for every respective item. The instrument is designed in 

English language. 

 

4.3 Sample Size: 
The sampling frame of Pakistan textile industry includes textile organizations that are registered with the following 

groups like All Pakistan Textile Mills Association (APTMA) and Pakistan Ready Made Garments Manufacturers 

Exports Association (PRGMEA). The membership list of these groups was obtained mainly from their head offices 
and some from Lahore Chamber of Commerce and Industry. Three hundred and seventy-six companies are 

registered with APTMA whereas there are almost 1100 companies registered with PRGMEA. It is evidenced that if 
the size of the total population turns out to be near to 1500 which is 1476 in our case of textile mills then the sample 

size required should be around 310 at a confidence interval of 95% and a margin error of 5% [35]. In the present 
research study, the population is 1476 both of APTMA and PRGMEA and the sample size N = 308 which is 

adequate and satisfactory to realize at a confidence interval of 95% with a margin of error at 5%. 

 

5. EMPIRICAL FINDINGS AND DISCUSSION 

 

5.1 Reliability Analysis: 

The indicator used for reliability is Cronbach alpha that provides the consistency and reliability assessment of the 
hypothesis or the variable. Hence, the reliability of the data was assessed and realized by means of Cronbach’s 

alpha. The version of SPSS which was employed to analyze the data is 20th edition. In general, the overall reliability 
is found to be 0.81 which tends to be approvingly reasonable. The reliability of the particular variables was also 

ascertained to be more than 0.70 which is also within the acceptable limits as substantiated by [36]. The reliability of 
Entrepreneurial Orientation is found to be 0.767, whereas the reliabilities of Organizational Resilience Capacity and 

Organizational Performance were corroborated to be 0.936 and 0.90 respectively as shown in table. As the reliability 

values of the constructs tend to be more than 0.70, hence it means that they fall under the acceptable range [36].  
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Findings from the correlation analysis suggest that there exists a positive relationship among all variables. The 

correlation between organizational resilience capacity and entrepreneurial orientation also tends to be strongly 
associated (r = 0.755). The correlation value between entrepreneurial orientation and organizational performance 

appears to be 0.678 and the value of correlation coefficient between the variables organizational resilience capacity 

and organizational performance is 0.727 which means that there exists an influentially strong association between 
the variables; hence, it would be beneficial for the managers in the textile sector to make use of the resilient 
practices in order to uplift and enhance performance of organizations.  

 

5.2 Regression Analysis: 
There are certain directions or guidelines for the mediation which are given below: 

 If the path c’ is insignificant, then full mediation exists within the model. 

 If all the paths a, b, c, and c’ are significant, then it means that the model has partial mediation. 

 If any of the paths such as a, b and c appears to be insignificant, then there is no mediation within the 
model. 

 
Figure 1(a) and 1 (b) 

 

The four steps presented are applied in order, to assess the influence of mediators between the variables. These steps 
imply that partial or full mediation exists in case all the steps are fulfilled in the light of the given rules.  

 

Table 1: Path Analysis 
Path Coefficients s.e. T Sig(two) 

c(YX) 0.6291 0.390 16.1167 .0000 

a(MX) 0.6298 0.0313 20.1435 .0000 

b(YM.X) 0.5581 0.0639 8.7283 .0000 

c‘(YX.M) 0.2776 0.0533 5.2042 .0000 
 

X= Entrepreneurial Orientation (Independent variable) 

Y= Organizational Performance (Dependent variable) 

M= Organizational Resilience Capacity (Mediator) 

 

The above table shows that entrepreneurial orientation is a significant conjecturer of organizational performance 
after regression analysis is done. It is also seen that the entrepreneurial orientation has a significant association with 
organizational resilience capacity and further, organizational resilience capacity appears to have a significant 

association with organizational performance. This reflects that partial mediation exists between entrepreneurial 

orientation, organizational resilience capacity as well as organizational performance because all the paths (variables) 
display a substantial and meaningful nexus with each other. All the steps and rearrangements for simple mediation 

have been steered via SPSS Macro established and designed by [37].  

 

Table 2: Model summary 
Model Summary for DV Model 

R-sq Adj R-sq F df1 df2 P 

0.5672 0.5644 199.8746 2.0000 305.0000 0.0000 
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From the above table, it can be ascertained that the R square value is 0.5672 and the adjusted R square value appears 

to be 0.5644 which denotes that 56.44% variability in organizational performance is shared and contributed by the 
mediating variable i.e. organizational resilience capacity and the independent variable. i.e. entrepreneurial 

orientation. This model summary depicts that there exist high levels of significance between the variables and it 

throws light on the fact as to how adequately and fairly a dependent variable might be envisaged and calculated.  
After it has been substantiated by the Barron and Kenny steps that there exists mediation in the model, then there is 
another test known as the Sobel test which is applied to assess the mediation within the model and to check the 

significant or insignificant association of the mediator. The results of the sobel test are shown in the following table:  

 

Table 3: Sobel Test 
 Test Statistic (Z) Std. Error p-value 

Sobel Test 8.0005 0.0439 .0000 

 

The above table reflects that there appears to be an indirect significant mediation between the independent and the 
dependent variables. This means that organizational resilience capacity mediates the relationship between the 

entrepreneurial orientation and organizational performance.  

 

Model Summary for the Dependent Variable (Organizational Performance) 

 

Table 4:  Full Model Summary 
R R-Square MSE F df1 df2 P 

0.7793 0.6073 0.1133 117.1642 4.0000 303.0000 0.0000 

 

It can be projected from the above table that overall model turns out to be significant statistically. The R square value is 
0.7793 and the adjusted R square value appears to be 0.6073 which signifies that 60.73% variability is shared amongst 
the independent and dependent variables. This model summary depicts that there exist high levels of significance 

between the variables and it explains as to how adequately and fairly a dependent variable might be envisaged and 

estimated. Since the value of mean squared error is near to zero, therefore it suggests a sound model fit.  

After conducting an empirical analysis, it has been observed that the organizational entrepreneurial orientation is 
significantly associated with the organizational performance which establishes that the results of this hypothesis are 

in calibration with the previous studies. It is significant to note that this research framework and results from the 

textile sector advocate the fact that ‘Entrepreneurial Orientation’ has a positive and explicit rapport and correlation 
with organization performance. It entails that the management of organizations must focus on the entrepreneurial 

orientation of managers as well as other entrepreneurial capabilities in order to enrich and augment organizational 

performance. 

Outcomes of the mediating effect model depict that Organizational Resilience Capacity has a significant association 
with organizational performance. Correspondingly, the findings also infer and extrapolate that a positive and definite 

mediating relationship exists between the independent variable (Entrepreneurial Orientation), mediating variable 

(Organizational Resilience Capacity) and dependent variable (Organizational Performance). Consistent and in 

alignment with the findings of [11], organizational resilience capacity serves as a significant constituent of the 
organizational performance model.  

 

6. CONCLUSION AND IMPLICATIONS 

 

This study brings into contemplation that there are certain necessary principles and dynamics which may perhaps 

boost the performance of textile organization of Pakistan that entails entrepreneurial orientation and resilient 

practices within an organization. This research study principally reconnoitred and probed the effects of 
entrepreneurial orientation and resilience capacities on the performance and business results of textile establishments 

in Pakistan by employing the projected and recommended schematic representation contributed in this piece of 

composition. The researcher has also taken into account the mediating role of organizational resilience capacity on 
the performance of textile syndicates. Today, associations are looking for creative and compelling survival is a 

fundamental prerequisite, and numerous associations are progressively searching for inventive and entrepreneurial 

ways to deal with enhance the viability, productivity and adaptability. Along these lines, business enterprise are 

quickly turning into a bludgeon of decision for some associations. Enterprise and entrepreneurial aptitudes and 
outlook to try to incorporate these highlights with the way of life and mentality of the association's exercises [38]. 

Entrepreneurial orientation is an important element of organizations all over the world and all companies use and 
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implement strategic management. Studies showed that organizational performance is higher in organizations which 

are committed to strategic management. Establishment of a link between environment of an organization and its 
strategies, structure of an organization and its process has positive impacts on performance [39]. 

 

The conclusions and results drawn from this pragmatic and explorative research study have highlighted that 
entrepreneurial orientation has an affirmative as well as significant causative upshot on the textile sector’s 
performance. The findings thus advocate the fact that organizations possessing these potentials and aptitudes are 

likely to endure any sort of adversities and subsequently their performance convalesces as well as recuperates which 

suggests that it is better for managers to instigate and execute these structural, managerial and administrative 

fundamentals within their organizations. 
This piece of manuscript also gives practical information and guidance for the managers working in the textile sector 

to employ these practices of enhanced entrepreneurial orientation and resilient competencies to attain improved 

results which have been dwindling in the previous years. This implies that managers must focus on building up the 
strengths of their respective organizations by inculcating and fostering the attributes of entrepreneurial orientation 

and resilient methods and behaviours.  

This particular research work contributes to the extant management literature by providing observed and experiential 

substantiation from the textile association of Pakistan which is an emerging economy from one of the developing 
countries. The results of this study are consistent with the findings of surveys from the developed countries. It is 

urged that in order to sustain and improve its performance the textile sector of Pakistan must focus on the 

implementation of courses of action that include entrepreneurial orientation and resilient capacities; correspondingly 
meeting the criterions and hallmarks of the international arcade. Though the load shedding problem comes from the 

systematic process but companies have to cover it by its own limited resources. For example most of the companies 

are trying to set up their own energy power stations. Some leading textile companies are generating their own power 

supply to avoid these circumstances. Government should encourage the large units to produce energy and supply it 
to other small units [41]. 

 

7. LIMITATIONS AND DIRECTIONS FOR FURTHER RESEARCH 

 
This research study has manifold limitations. Since the focus of this research work was limited to the textile industry 

of Pakistan only therefore the results and discoveries of this piece of writing may not reflect and streamline with the 

other manufacturing and services divisions both in the international and the national perspectives. It is also 
important to note that the data collected for this research was cross-sectional, therefore other researchers may take 

into account longitudinal evaluation and examination in the future. This research model may also be protracted and 

simulated in different other industries, corporations and spheres of interest to the other scholars. Likewise, the 

researcher has applied correlation and regression analysis including factor analysis; on the contrary other 
investigators may apply other statistical analysis and techniques to obtain further acumens and discernments 

pertaining to the research model. In addition, future research may also consider other factors or variables that may 

give further validations to the organizational performance models. The hypothetical and conceptual model may also 
be applied in different industries and settings to attain a generalized speculation of this research model. 
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ABSTRACT 

 
Cosmology and astronomy are very important fields of modern science which have unveiled 

many miraculous wonders of the cosmos. Such wonders are narrated by the Quran as evidence 

of God’s existence. The current paper is focusing cosmology and the Quran in the traditional and 

contemporary tafseer literature referring to all these wonders of the cosmos as signs of almighty 
creator. We shall discuss cosmology both as a branch of metaphysics and as a branch of 

scientific inquiry describing the discoveries of modern science about the cosmos in order to 

show that the cosmos with its great complexity and vastness is only intelligible if we consider 
the metaphysical aspect of the cosmos. In this connection, views of some Muslim and non-

Muslim theologians, commentators and scientists would be presented to inquire the point that 

could the universe be understood without referring to the supernatural power. Views of scholars 

like Tantavi Johri, Ibni Arabi, Al-Biruni, Ibnul Qayyem, Al-Ghazali Mehdi Gulshani, Seyyed 
Hussain Nasr, Muzaffar Iqbal etc. are quoted on the study of cosmology.  

KEY WORDS: cosmology, tafseer, signs, Creator, Quran, universe  

 
Cosmology is derived from two Greek words kosmos means order and harmony and logos means word, 
discourse. Cosmology is thus the science of the world inasmuch as this reflects its unique cause, Being.1 

Norris S. Hetherington defines cosmology as “the science, theory or study of the universe as an orderly 
system and of the laws that govern it.”   He further adds “in particular the branch of astronomy that deals 

with the structure and evolution of the universe.”2     

According to the ‘Encyclopedia of Philosophy” two main sub-groups of uses may be distinguished: those 

belonging to Philosophy and those to science. In its first use it is taken as a branch of metaphysics and in its 
second use, the term cosmology designates a science in which the joint efforts of the observational 

astronomer and the theoretical physicist are devoted to giving an account of the large scale universe as a 

whole.3 

 

Signs of Almighty Creator in the  cosmos 
The Holy Quran describes the vast universe, the heavens, the earth, the moon, the stars and the natural 

phenomena as signs of God. In the very first verse (ayat) of the Quran the word Aalamin is 
from alam (cosmos), derived from the same root as alama (mark), alam (sign post, banner) and ilm 

(knowledge), pointing  that the cosmos is both a source of knowledge and a mark or sign of something 

other than itself.4 

The Holy Quran uses the word signs (aayat) not only for its own verses (aayat) but for all heavenly bodies, 
their orderly movements, harmony and order in  creation, constellations in the sky, the succession of day 

and night and diversity in creation and color, etc; 

As the Quran is God’s book displaying His Signs, similarly the whole cosmos is His book containing 

innumerable aayat (signs, proofs, and portents) for those who reflect (Al-Quran 13:3), who understand 
(6:98), who have intelligence(13:4), who listen(10:67), for the knowers (30:22), for the faithful(15:77), for 

the possessor of understanding (20:128), for possessor of true knowledge (3:190).5 
There are about 1000 verses in the Holy Quran describing the wonders of creation in the cosmos (aafaq) 
and in the self (anfus). The famous commentator of the Quran  Allama Tantavi enumerated in his Tafseer 

(Jawahir fil Quran) 750 verses of the Quran which are clearly describing the phenomena of Nature and the 
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wonders of creation.6 

Reference of few of those verses is given below: 

And among His signs are the creation of the heavens and the earth and the living creatures that He has 
scattered through them (42:29). 

And of His signs are the creation of heavens and the earth and the diversity of your tongues and colors. 

Surely there are signs in this for the learned (30:22) 

About the vast expanse of the universe and the number of the heavens and earth, the Quran describes: 
Allah is He who created seven firmaments and of the earth a similar number. Through the midst of the them 
descends His command that ye may know that allah has power over all things, and Allah comprehends 

all   things   in   His   knowledge  ( 65:120)7. About the origin of the universe from Singularity, the Quran 
says: 

Do not unbelievers see that the heavens and the earth were joined together (ratq: as one unit of creation) 

before we clove them asunder and We made from water every living thing, will they not then believe? (21: 

30) 
About making all things subservient to humans the following verses of the  Quran  are very clear: 

Allah is He Who created the heavens and the earth, and causes water to descend from the sky, thereby 

producing fruits as food for you, and makes the ships to be of service to you, that they may run upon the sea 
at his command, and has made of service to you the rivers; and makes the sun and the moon, constant in 

their courses, to be service unto you, and has made of  service unto you the night and the day. And He 

gives you of all you ask of Him, if you would count the bounties of Allah, you cannot reckon it. Lo! Man is 
verily a wrong-doer, and ingrate (14:32-34).8 
The Quran   describes various signs of almighty Creator in its verses for reflection and as a result bringing 

humans to closer to God. In this connection, the Quran narrates the story of the prophet Abraham that 

how  his intellect enlightened  by reflection  on the creation of heavenly bodies  and he leapt from  physical 

phenomena  of the cosmos to its metaphysical aspect, that is God. The Quran reads: Thus did We show 
Abraham the kingship and wonders (malakut) of the heavens and the earth, so that he might become a firm 

believer( 6:75) . 

Similarly the Quran Says: We Shall show them our signs upon the horizons and in themselves until it is 
clear to them that He is the Real (41:53).   

 and according to the Bible: 

The Eternal said  [to Moses and to us to-day] : I will make all My goodness [ the wonders of creation ] pass 
before …. You shall see My back [as one finds, in the wake left by a boat, evidence of the boat’s passage], 
but my face shall not be seen (Exodus 33; 20, 23). 

  

Cosmos and Nature as explained by  Commentators ,Theologians and Scientists 
Various Muslim scholars ,  commentators   and theologians of the past (and present) considered the study 

of nature as way of seeing the signs of God in the universe. Al-Biruni, a Muslim scientist of eleventh 

century stated: 

When a person decides to discriminate between truth and falsehood, he has to study the universe  to  find 
out whether it is eternal or created. If somebody thinks that he does not need this kind of knowledge, he is, 

however in need of thinking the laws that govern our world, in part or in its entirety. This leads him to 

know the truth about them, and paves the way for knowing the Being Who directs and controls the 
universe, and for knowing His attributes. This is, in fact, the kind of truth that God enjoyed His 
knowledgeable servants to search for, and God spoke the truth when he said, “… And they reflect upon the 

creation of the heavens and the earth [saying]: Our Lord you have not created this in vain [3:191]”. This 

verse contains what I explained in detail, and if man works according to it, he can have access to all 
branches of knowledge and cognition.”9 

The same point is made by the founders of modern science. Robert Boyle stated: 

When with bold telescope I surveyed the old and newly discovered stars and planets … when with 

excellent microscopes; when with the help of anatomical knives and the light of chymnical furnaces I 
studied the book of nature, I find myself exclaiming with the psalmist. How manifold are thy works, O 

God, in wisdom has made them all 10.  Similarly, he (Boyle) said that science is a religious task, the 

disclosure of the admirable workmanship which God displayed in the universe11. Newton believed the 
universe be speaks on all powerful Creator.12 Sprat, the historians of the Royal Society, considered science 
a valuable aid to religion13. 
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 This views is described well in Addison’s hymn: 

The spacious firmament on high, 

With all the blue ethereal sky, 
And spangled heavens a shining frame, 

Their great Original proclaim.  

The unwearied sun from day to day. 

Does his Creator’s power display, 
And publishes to every land, 
The work of almighty hand. 14 

Newton was also of the view that the cosmos was created by Being incorporeal, living intelligence. The 
passage from Newton’s Optics is typical. 

“ Whence is it that nature doth nothing in vain, and whence arises all that order and beauty which we see in 

the world? How came the bodies of animals to be contrived with so much art, and for what ends were their 

several parts? Was the eye contrived without skill in optics? …. Does it not appear from phenomena that 
there is a Being incorporeal, living intelligence?” 15 

The great Muslim mystic thinker Al-Ghazali stressed on the study of nature but he had criticized those 

scientists who thought that science was enough to explain everything. He explained that the laws of 
phenomena of Nature must be constant or there could be no such thing as science, but it is great error to 

mistake the slaves for the master (i.e. the physicists and the astronomers confound the laws they perceive 

with the law giver). Therefore, science alone is not enough to give us knowledge of God. He then proceeds 
to criticize atheist scientists: 
“There are some who, failing to find God by observation concluded that there is no God and the world 

made itself or existed from everlasting. They are like a man who seeing a beautifully written letter should 

suppose that it had written itself without a writer, or had always existed …, it is this group too, who through 

ignorance of the real nature of the soul, repudiate the doctrine of a future life, in which they will be called 
to account for their acts . They regard themselves as no better than animals and equally perishable.” 16   

He also considered man as microcosm (and the world as macrocosm) and was of the opinion that those who 

wish to attain greater knowledge of God should study the cosmos, just as close study of the niceties and 
shades of language in a great poem reveals to us more and more of the genius of its author.17 

Similarly, according to the great theologian Ibn-al-Qayyem: 

“He (God) did lay down for His creatures various landmarks, and erected for them compelling 
signs and made clear for them the most evident of pointers, so that those who are destined to 
perish should perish by clear proof of his sovereignty, and those who survive should survive by 

clear evidence.”18 

The great mystic Sheikh Ibn-al-Arabi was of the opinion that the cosmos and the self are the two realities 
within which the Real Self-disclosure may be witnessed. According to Sheikh Ibn-al-Arabi :  

everything in cosmos is created by His word, so everything is the messenger of God. The cosmos all of it, 

is a book inscribed [52:2] since it is an orderly arrangements, parts of which have been joined to other 

parts. 19 
Among the contemporary Muslim thinkers and Scholars, Seyyed Hossain Nasr wrote much about Islamic 

spirituality and cosmology. The summary of his thoughts is given below: 

“The spiritual significance of nature in Islam cannot be understood fully without considering the 
Islamic cosmological sciences which reveal the imprint of the one upon the manifold and relate 
the world of multiplicity to its unique origin. Islamic cosmology acts as bridge between 

metaphysical teachings of the Quranic Revelation and the particular sciences and provides the 

frame work whereby particular branches of knowledge can be sacralized and integrated into the 
supreme knowledge of the Shahadah [of God). The spiritual significance of all Islamic cosmology 

is to provide knowledge of the cosmos so as to transform the cosmic reality from opacity to 

transparency, from a veil to the means of unveiling the Divine Reality, which the cosmos veils and 

unveils by its very nature. The goal to provide a map of the cosmic labyrinth so as to enable man 
to escape from the prison of limitative existence. The goal is to reveal Unity (al-tawahid) as 

reflected in the world of multiplicity [There is ultimately but one Being, one Reality, all else 

consisting of reflections of the Divine Names and Qualities upon the mirror of non-existence.”20  
Since all levels of cosmic existence belong to God, all creatures also praise Him with their very 
existence. The Quran says, “The seven havens and the earth and all that they contain praise Him 
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(as each thing is a theophany (tajalli) of Divine names and qualities) nor is there anything that 

does not celebrate His praise though ye understand  not their praise.(Al-Quran, 

In an interview with Dr. Muzaffar Iqbal, S.H. Nasr spoke about   the modern cosmology: 
Modern cosmology is an extrapolation of terrestrial Physics, based on the thesis that all laws of 

Physics that we have situated on the earth apply to the whole cosmos. Beside the fact that this is 

an extrapolation and we really do not know, it excludes any factor which can not be measured on 

an instrument. And therefore it is bound within the measurable world of classical physics, as well 
of modern physics and  quantum mechanics, where as the cosmological doctrines of Islam  or any 
other traditional religion, are based on a total vision of reality, a reality not only of God, but also 

what we call the angelic or nonmaterial levels of reality which are not at all, in any way, affected 
by whatever we may discover about physical aspects of the cosmos …. Cosmology means the 

science of the cosmos and the cosmos is not limited to its material or measurable or visible 

aspects. These are the parts of the cosmos, but not the whole of the cosmos. 21 
  

Modern  Cosmology and Astronomy unveiled Big Signs  in the Cosmos 
The discoveries of modern cosmology and astronomy have unveiled the immense universe, in which our 

solar system is just a small peck. Our Milky way galaxy contains about 100 billion stars, the sun is one of 
them; the diameter of that galaxy is 600 quadrillion miles- yes, 600,000,000,000,000,000 miles! It takes 

light 100,000 years to cross it.22 But this awesome Milky Way galaxy is just a tiny part of the whole 

universe. Until the 1920s that seemed to be the only galaxy. But later on, due to further advancement in 
modern astronomy, it became evident that more galaxies are present in the universe, more than 100 billion 
galaxies, each with, on average, a 100 billion stars like our sun. In all these galaxies, there are perhaps as 

many planets as stars, 1011x1011= 10 22, ten billion trillion.23 Most of these galaxies are too far to be seen 

with naked eye, and a powerful telescope is required to observe them. However, three galaxies can be seen 

between the constellations of the Cassiopeia Pegasus in the northern sky. It is about 20 billion billion 
(20x1018) kilometers from the earth. This galaxy is bigger than our Milky way and consists of 150, 0000 

millions (150 billion stars). The two galaxies visible in the southern sky are the Large and Small 

Magellanic Clouds.. The milky Way , the Andromeda , the Magellanic Clouds and 16 other galaxies form a 
group called the Local group.24 

It is also discovered by the astronomers that the 100 billion galaxies are not distributed uniformly in the sky 

but in groups and clusters. The cosmos is organized to form very large bubbles having dimension of about 
15 million light- years [The dimensions of the cosmos are so large that familiar units of distance such as 
meters or miles are insufficient, so distance is measured with the speed of light. In one second a beam of 

light travels 186,000 miles, nearly 300,000 kilometers. In eight minutes it will travel from sun to the earth. 

We can say the sun is eight light minutes away. In a year light travels ten trillion kilometers, about six 
trillion miles. That unit of length – the distance light travels in a year – is called a light year] 25. They are 

called cosmic bubbles because interiorly they look virtually empty with apparently no visible matter or 

galaxies. The galaxies appear to present at the walls of the bubbles. One of the most important aspect of the 

study is the discovery of Great Wall (as called by the Geller and Huchra), this is a sheet of galaxies nearly 
200 million light years wide, 500 million long and nearly 15 million light years thick. Although it appears a 

single structure but according to some scientists it may be made up of the walls of adjacent bubbles. Geller 

remarked: “Because it runs off the edge of our survey, we do not know how big it really is.26 
The survey also elaborates the observation of four strips of sky. Although science is rather tired to see the 
edge of the universe and to see the seven skies as mentioned in the Quran at many places, but the four strips 

of the skies may be different skies as mentioned in the Quran. Evidence show that the present expanding 

universe arose 15--20 billion years ago from a singularity. There are many questions which cannot be 
answered by science alone: Why that Big Bang took place at the specific moment? What was the force 

responsible for that? What was there before and what was outside the universe? The most complex Big 

Bang implies more than just a source of vast energy. Intelligent and foresight are vital because the rate of 

expansion seems very finely tuned ….  

  

How the Cosmos began to Exist without a Creator? 
Many scientists are uncomfortable with the idea that the universe was created by some higher intelligence; 
speculate that by some mechanism it created itself out of nothing. This   means a kind of creation without a 
creator. 
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This kind of discussion often refers to a purely physical issue, that our world originated as a fluctuation of 

the quantum vacuum, a process that can be explained according to the laws of physics .In this case, it is 

completely clear that quantum vacuum cannot be equated with the notion of “nothingness”27 (also the 
vacuum is far from an absolute vacuum. Certain laws and fields as background  must  be assumed).28 

Actually the origin of universe as a vacuum fluctuation was first proposed by Edward Tyron in 1973 to 

circumvent the notion of beginning (from the initial singularity) .Similarly the steady state theory by Bondi 

, Gold and Hoyle and the  model  of the oscillating universe  proposed by de Sitter , Tolman and 
Dicke  were also of such attempts  to explain the universe without a creator . Another explanation was 
given by J. Hartle and Stephen Hawking, by applying quantum mechanical principles to the Big Bang and 

making use of the concept of imaginary time, attempted to show that space –time is finite but has no 
boundary. Thus by negating the creation in time, they attempted to make God’s existence superfluous. 

Hawking says that: 

“So long as the universe had a beginning, we could suppose it had a Creator. But, if the universe is really 

self-contained, having no boundary or edge, it would have neither beginning nor end; it would simply be 
what then for a Creator?” 29 

According to the eminent physicist and theologian Mehdi Golshani 

These attempts leave some questions unanswered. Where do the laws of physics come from? Why 
is there a universe in which such laws apply? Why are these laws comprehensible to us? 

Furthermore, the assumption of no beginning in time does not make the universe self-explanatory 

and independence of God.30  
Paul Davies states: 

The fact that the universe might have no origin in time does not explain its existence, or why it has 

the form it has. Certainly it does not explain why nature possesses the relevant fields ( such as the 

creation field ) and physical principles that establish the steady state condition.31 

Mariana Artigas is giving the explanation of creation and existence as: 
Our world began as quantum bubble --- The original quantum fluctuation could have been the 

result of a divine creation, but it is impossible to prove by means of physics alone, for it could also 

have been the result of prior physical states. 
Science alone cannot prove the existence of divine creation. Indeed, from the scientific point of 

view we can always suppose that some state of universe elementary as it may be was the result of 

other preceding states. The arguments that can lead us to admit the existence of a divine creation 
are rather metaphysical and religious. In the thirteen century Thomas Aquinas argued that by using 
rational argument, we can prove that the world is created insofar as it requires divine action at its 

foundation, but at the same time we can not prove by rational argument that the world has had 

origin in time.32 
William Lane Craig has argued that, on the basis of Scientific Cosmology, we could conclude that 

the universe began to exist: 

To recapitulate: since an actual infinite cannot exist and an infinite temporal regress of events is an 

infinite , we can be sure that an infinite temporal regress of events can exist, that is to say , the 
temporal regress of events  finite . Therefore, since the temporal regress of events is finite, the 

universe began to exist.33 

The great mystery and enigma of existence can only be understood if considered some Supernatural Power 
because many events in creation   are outside science.  
St.Anselm  rightly said: 

“I do not seek understanding in order to believe. Rather I believe in order to understand.”34       

Allan Sandage is also right in saying: 
“Scientists who say that “we do not need to invoke a higher power “simply mandate away any 

possible explanation outside the exceedingly narrow precepts of reductionist science. Of course, ib 

initio creation itself is, by any definition of the boundaries of science, supernatural. To put all the 

onus of creation on an unknown creator is seen by atheists as the height of absurdity; but for 
others, the alternative of believing that the universe created itself is more absurd.”35 

There may be three ways of trying to explain how such a big  harmonious universe came into being: 

1. Either it was made, or created or caused by nothing at all. 
2. or it is created itself 
3. or it has a creator, cause or maker outside itself 
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The first and second explanations are obviously impossible. It is inconceivable for something that 

has a beginning in time to come out of or be made of nothing at all. It is also inconceivable that it should 

bring itself into being. The universe (and all living things in it) therefore could not have been created itself 
nor did it come about by chance as we observed in the preceding pages the complexity of the universe. The 

conclusion then is clear. The universe and all living things owe their existence to a Creator or a Maker 

outside the universe. Dr Muzaffar Iqbal aptly puts the point as: 

Islam shares its cosmos with the other two monotheistic religions (Christianity and 
Judaism) by saying that God is the originator of everything that exists. In Islam, this 
creative act of God, through a simple command, Kun (Be), became the subject 

matter of Islamic cosmogony  Since all things exists through and because of God, 
their ontological dependence on the creator simultaneously ennobles them by 

raising their status from mere being things to signs (Ayat) of a transcendent Real 

(Al Haqq), who nevetheless remain beyond them. This cosmos is made up of both 

physical as well as non physical beings according to a grand scheme, concieved and 
executed by the creator. The ultimate destination of this created cosmos is a secret 

that God shares with none. However the Quran insists that humans discover the 

modalities through which nature works. 36  
It draws attention to the regularties, baneficence and design of various observable 

natural processes through concrete examples drawn from the world of nature. These 

processes fall in the domain of various scientific dsiciplines such as astonomy, 
physics, mathematics, geology and botany. But when studied in their proper 
metaphysical context, these processes become means to gain knowledge of that 

which lies behind the laws that govern them. This Quranic invitation to reflect on 

these natural processes is repeated with such urgency that the spatiotemporal plane 

which contains the word of nature seems to form the very background of the 
Quranic universe.37    

 

This fact, besides all religious teachings, also authenticated and endorsed by eminent scholars of the past 
and of the current eras as we discussed in this paper. 

Klaus Dose a German scientist observed: “At present all discussions on Principal theories and experiments 

in the field either end in stalemate or in a confession of ignorance”. 38 
 Another scientist after observing complexity of nature  says: 

…All this demands a planner and a sustainer of infinite intelligence. The simplest man-made 

mechanism requires a planner and a maker. How a mechanism ten thousand times more evolved and 

intricate can be conceived as self-constructed and self developed, is completely beyond me.” 39 
At this point I am compelled to quote the words of the Arabic desert nomad about   the almighty 

creator, which are although much simpler, but much profound and adequate for this occasion. He said: 

 “That Camel droppings point to existence of a camel. Footprints on the sand tell of a traveler. 

The heavens with all its (billions and trillions) of stars, the earth with its mountains and valleys 
and the seas with all its waves (and other diverse living creatures in it) – don’t they point to the 

Maker, all-Powering, Knowing, Wise and Caring”. 40 
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