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 Background: Growing population on earth and providing human needs has made 

extensive farms for further utilization of nutritious which resulted in natural ecosystems 

change and environmental destruction. One of soil polluting resources is extermination 

by chemicals. Currently, increasing problems from application of chemicals methods 

has promoted pest management methods especially biologic defiance in organic 

agriculture. Objective: This study aimed to investigate denial causes of pests’ 
biological control from apple growers in Charmahal and Bakhtiari province. 

Questionnaire was the main measure in research which had been justified by related 

experts. Questionnaire perpetuity assessment in pretest stage took place through filling 
out 10 questionnaires from statistical population under investigation and coefficient of 

Kronbakh’s alpha obtained to be 0.81. Villages of Shahrekord, Brojen, and Lordegan 

were selected in simple random as statistical population and 120 apple producers were 
selected by Cochran’s formula as statistical sample volume in simple random method. 

Statistical indices such as abundance, abundance percentage, mean, deviation, 

ANOVA, Spearman’s correlation coefficient, and determination coefficient were 
utilized for analysis. Results: The results revealed that age, education level, No. of 

people under protection, husbandry precedency, and apple growers’ technical 

knowledge were effective on growers’ views in respect of biologic control. Also, there 
was a significant relation between education, extension, and economic status with 

technical knowledge and these factors were totally effective on assenting apple pests’ 

biological control. Conclusion: Personal characteristics including age, education level, 
No. of people under protection, husbandry antecedent, and technical knowledge are 

influential parameters on apple growers’ view in standpoint of pests biological control. 
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INTRODUCTION 

 

Human being population on earth is increasing. They have disarranged natural ecosystems, destroyed 

jungles, ruined soil, wild plants and life in order to supply their needs and create widespread farms and more 

exploitation. In the beginning of 21st century, producing more and meanwhile environment conservation were 

issues that their balance attracted man’s attraction [25]. In 1988, FAO council declared that sustainable 

development included management and conservation of natural resources and orientation of upheavals 

administration structure so that it would warrant continuous supply of human needs and current and upcoming 

generations’ satisfaction [12]. Pugliese [19] described sustainable development as multi-dimensional changing 

process impressive on human society. Economic growth, environment improvement, and conserving 

environmental values identically are enumerated important characteristics [5]. Agriculture sector growth is 

considered a significant bed for attaining development purposes in developing countries. Among those purposes, 

economic growth improvement and reinforcement and poverty alleviation, food security improvement and 

conservation of natural resources are crucial. Environment conservation and achieving sustainable development 

criteria are signboards for countries around the world while agriculture sector has globally the greatest impacts 

on environment [9]. One of soil polluting resources is chemicals used for extermination of farm pests. Unequal 

and over application of fertilizers and chemical sprays in agriculture has raised production costs and external 

inputs and energy resources dependency on one hand and caused soil productivity reduction, water pollution and 

consequent negative effects on human and other existents health on the other hand. As a result, in order to 

respond economic and environmental effects of current farming, demand for sustainable agriculture 
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development increased intensely [22] and because of extensive problems from application of chemical methods, 

pests management methods have possessed specific position with an emphasis on biologic control and organic 

agriculture [21]. Organic agriculture is a production system in which application of chemical fertilizers, 

pesticides, growth regulators, and human or livestock’s nutrient additives is prohibited and or it is the least [10]. 

Nowadays, having overture sustainability at all human related issues, sustainability in agriculture sector 

attracted many thoughtful, policy makers, and farmers’ attention [23]. Sustainable agriculture is farming 

systems which is appropriate and beneficial to environment and retains public structure of rural societies. 

Edward believes that sustainable agriculture is an integrated system while reduces energy and chemical inputs 

dependency, it utilizes more vigorous management in comparison with current systems [1]. Different solutions 

have already developed to achieve sustainable agriculture purposes and encounter with challenges ahead. But, 

whatever more countries and European countries in particular have in mind, it is integrated field management 

which is promising healthier, higher quality and nutrient food and furtherer environment watch [6]. According 

to national integrated pest management network, integrated pest management is a sustainable practice consisted 

of biologic, farming, physicochemical methods that minimize food security and environmental hazards [13]. 

One of integrated pest management measures is biological control which is among the most efficient and saving 

methods. Biological control is defined as application of useful alive organisms against pernicious alive organism 

(pest) [2]. At present, chemical reduction plans policy and substituting pest management methods especially 

biologic control around the world aim to prevent hazards these dangerous materials produced in all aspects of 

the environment. Unfortunately, while it is more than 50 years chemicals arrived in country, their destructive 

effects have not been investigated thoroughly [1]. Therefore, it is attempted to determine impressive factors in 

application of plant diseases and pest biological control methods and develop solutions to cope with these 

problems. Rogers and Shoomiker stated that all farmers in an area would not accept a developed technology or 

modern idea at the same time. So, in order to utilize and develop such a technology, in addition to researchers 

and experts’ attempts in pests biological control, extension researchers and activists have an imperative duty [7]. 

Pezeshki Rad et al. [19] showed that economic factors such as rice cultivated area, rice yield, participation level 

of family members in agricultural activities, access to agriculture inputs, and access to financial resources had 

positive correlation to acceptance of pests integrated control. Amirnejad and Rafea [7] also reported that 

variables like education level, having jobs other than farming, attending in extension classes and watching 

training programs had significant and positive effect on acceptance of Tricogramma bee for biological control 

by paddy farmers and age variable had significant relation to undergoing biological control. Veisi et al. [26] 

illustrated in denial causes analysis of pests biological management technologies that financial problems, 

personal characteristics, risk and ambiguity conditions, management issues and lack of information about 

introduced technology were the most important causes of denial. Niknami and Hoseini [14] concluded that in 

studying effective factors on application of Tricograma bee, there was significant and positive correlation 

between independent variables of education level, land ownership status, easy access to Tricograma bee, 

inexpensiveness of biological control cost, spraying difficulties, relationship with extension helpers and 

following other farmers participated in the plan with application of Tricograma bee. Ashraf [3] revealed in 

examining acceptance of pests integrated management technologies that there was a significant and positive 

relation between acceptance levels of pests integrated management operations with land level, gross sale, off-

farm incomes, and farmers’ view about pests’ integrated management and there was significant and negative 

relation between workforce provided by owner and his family members with acceptance level of pests integrated 

management. Dorst et al. [8] found out that financial capability was the most important cause of acceptance in 

determining setbacks for accepting sustainable agricultural operations. In that study, due to disuse of biological 

control methods for apple worm,it was attempted to identify farmers’ reasons in denying biological control 

technology for apple worm and related parameters in acceptance of biological control and investigated 

separately. Hence, stepping toward pests management and developing sustainable agriculture would become 

possible in the province and in country as well. 

 

Methodology: 

Current study was causal and conducted after occurrence as surveillance. The main study tool was 

questionnaire justified by masters and questionnaire justification took place in pretest stage through filling out 

10 questionnaires from statistical population and coefficient of Kronbakh alpha was 0.81. Villages of Sharekord, 

Broujen, and Lordegan cities were selected completely simple randomized as statistical population for this study 

and among apple growers, 120 persons were chosen by Cochran’s formula as statistical sample volume via 

simple randomized. Analysis took place by statistical indices like abundance, percentage of abundance, mean, 

standard deviation and ANOVA, Spearman’s correlation coefficient, and coefficient of determination. 

 

RESULTS AND DISCUSSION 

 

Personal characteristics: 
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Descriptive results showed that the lowest abundance of apple growers was 9% in the age range of 21-30 

and the highest one was 40% in the range of 41-50 while average age was 50.86. The highest level of education 

related to BSc with 6.7% and the lowest one was illiterate with 35% which formed the most distribution. 

Roughly 70% of growers were illiterate, having just reading and writing ability, and preliminary level. Apple 

growers’ protectorate varied between 1 to 12 people that 33.3% of them had 4-6 people under protection which 

was the highest. Descriptive results of work experience showed that 5 and 60 years concerned to the least and 

most work experiences respectively while 23.3% of growers with 11-20 had the most distribution. Apple garden 

area varied from 1 to 8 ha and highest distribution with 49.2% belonged to 1 ha area which was the least (table 

1). 

 
Table 1: descriptive results for personal characteristics 

Variance Standard 

deviation 

Mean Maximum Minimum Mode N Variable  

149.282 12.218 50.86 75 21 50 120 Age 
2.752 1.659 2.73 BSc Illiterate Illiterate 120 Education Level 
5.376 2.319 5.79 12 1 6 120 Number of Dependants 

204.265 14.292 26.64 60 5 30 120 Gardening experience 
2.744 1.65 2.07 8 1 1 120 Apple Garden Size 

Source: Research data,2011-2012. 
 

Since apple growers were elder and low level education, they had got familiar with lesser modern 

technologies and current issues in agriculture. In that order, developing innovation and its acceptance would 

take place slowly because of illiteracy and senility, high work antecedent and low garden areas. 

Type of used fertilizer and pests’ management method in apple gardens 

According to the results, 70% of apple growers utilized manure mixed with chemical fertilizers and all of 

them (120 growers) used chemical spraying to control pests (table 2). 

 

Economic status: 

Based on the results, 75% of apple growers had a sideway career. Average value of annual income among 

apple growers was 103,800,000 Rials and the utmost distribution (35.8%) concerned to the range of 100 to 150 

million Rials per hectare per year. Also, average annual income from sideway career among them was 

84,500,000 Rials and the highest distribution (32.5%) related to the income lower than 50 million Rials per year. 

According to the results, average annual costs per hectare was 37,100,000 Rials in apple gardens and most 

apple growers (46.7%) expressed that average annual costs per hectare was less than 30 million Rials and 

average annual yield per hectare amounted to 17.12 tons. The majority of growers (55%) stated that annual yield 

was 14-21 tons per hectare (table 3). 

In accordance with above mentioned results, apple growers’ income was low in that order. Inappropriate 

economic condition makes growers take less risk and they do not accept to change their method of gardening 

and apply new methods of pests management in apple gardens. 

 
Table 2: descriptive results of pests’ management method in apple gardens 

Row Variable Type of variable Frequency Percent 
1 Type of used fertilizer manure fertilizers 

chemical fertilizers 
utilized manure mixed with chemical 

fertilizers 

33 
3 
84 

27.5 
2.5 
70 

 
2 

 

pests’ management method Chemical Control biologic control 
both 

120 
0 
0 

100 
0 
0 

Source: Research data,2011-2012. 

 

Table 3: descriptive results of economic status (million Rials per hectare) 

Variance Standard 

deviation 

Mean Maximum Minimum Mode N Variable  

38.508 6.206 103.8 300 20 10 120 Garden income 
54.634 7.391 84.5 250 0 0 120 Secondary employment 

income 
12.214 3.495 37.1 16 4 40 120 The annual cost of the 

garden 
50.659 7.117 17.12 35 4 15 120 Annual yield of the 

Garden 
Source: Research data,2011-2012. 
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Education and extension status in the studied society: 

The results illustrated that 87.5% of apple growers were in contact with agricultural servicing centers and 
extension experts and 70% of apple growers with a mean ranking of 1.30 stressed that training courses regarding 
pests management held in their villages so that 57.55% of them attended in those training courses and declared 
that those courses concerning pests management have been useful since topics were taught about pruning, pests 
biological control, precise time of spraying, authentic irrigation method, etc. though, 95.8% of apple growers 
announced that in held training courses there were no subject regarding pests management in the context of 
biological control and use of Tricogramma bee. Based on the results, 81.7% apple growers suggested that 
notification concerning pests biological control was low and 88.4% noted that notification about environmental 
issues was low as well (table 4). 

Also, training deficiency and lack of adequate awareness about pests management especially biological 
control using Tricogramma bee and growers’ denial from held training courses were another obstacles against 
taking biological control in studied society. 

 
Table 4: descriptive results of education and extension 

 
Variance 

Standard 
deviation 

 
Mean 

Mode Percent Mode 
frequency 

Mode N Variable  

0.110 0.332 1.12 87.5 105 Yes 120 Relationship with 
agricultural servicing centers 
and extension experts  

0.212 0.460 1.30 70 84 Yes 120 Formation of training 
courses 

0.246 0.496 1.42 57.5 69 Yes 120 Participate in training 
courses 

0.246 0.496 1.42 57.5 69 Yes 120 Usefulness training courses 

0.040 0.201 1.96 95.8 115 No 120 Expression of Subject in the 
context of biological control 

Source: Research data,2011-2012. 

 
Variable notification concerning pests biological control  notification about environmental issues 

The amount of 
notification 

 Frequency Percent Cumulative 
Percent  

 Frequency Percent Cumulative 
Percent 

Very much   
0 

 
0 

 
0 

 2   1.7 1.7 

much   
12 

 
10.0 

 
10.0 

 6 5 6.7 

Average   
10 

 
8.3 

 
18.3 

 6 5 11.7 

Low   
81 

 
67.5 

 
85.8 

 32 26.7 38.3 

Very little   
17 

 
14.2 

 
100.0 

 74 61.7 100.0 

Total   
120 

 
100.0 

 
 

  
120 

 
100.0 

 

Source: Research data,2011-2012. 
 

Technical knowledge: 
In a part of the questionnaire, 10 questions set down to deliberate technical knowledge in which mean apple 

growers’ score was 5.34 in answering to questions designed for evaluating their technical knowledge and 35% 
of the growers scored 4 out of 20 that it was the highest distribution. Furthermore, the results demonstrated that 
69.2 and 70% of the apple growers chose very little option in response of acquaintance level to pests’ biological 
control and procedure and state of undertaking pests’ biological control, respectively (table 5). 

Based on the results, apple growers’ technical knowledge was quite scrimpy in the view of pests’ 
management and biological control. 

 
Table 5: descriptive results of apple growers’ technical knowledge 

Variance Standard 
deviation 

Mean Maximum Minimum Mode N Variable  

 
11.739 

 
3.426 

 
5.34 

 
15 

 
2 

 
4 

 
120 

apple growers’ Technical 
knowledge 

 
0.756 

 
0.869 

 
4.52 

 
Very much 

 
Very little 

 
Very little 

 
120 

acquaintance level to 
pests’ biological control 

 
0.685 

 
0.827 

 
4.57 

 
Very much 

 
Very little 

 
Very little 

 
120 

acquaintance level to 
procedure and state of 
undertaking pests’ 
biological control 

Source: Research data,2011-2012. 
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Apple growers’ view about biological control: 

The results revealed that 59.2% of apple growers chose “I agree completely” option regarding the influence 

of experts’ advices in doing pests biological control and 40.8% agreed with the positive impact of experts’ 

advices with respect to acceptance of pests’ biological control. 50% of apple growers chose “I agree 

completely” option concerning the influence of Medias on awareness increase and persuading farmers to accept 

pests’ biological control while the others just picked up “I agree” option. In addition, 50% of apple growers 

disagreed with saving in biological control compared to pests’ chemical control. 46.7% of apple growers were 

thwarting ease of pests’ biological control application and 52.5% of them contradicted higher performance of 

biological control in comparison with pests’ chemical control (table 6).  

 
Table 6: descriptive results of growers’ view to biological control 

Variance Standard 

deviation 

Mean Mode 

Percent 

Mode 

frequency 

Mode N Variable  

0.244 0.494 1.41 59.2 71 Totally agree 120 the positive impact of 

experts’ advices 

0.252 0.502 1.50 
 

50 
50 

60 
60 

Totally agree 
and agree 

120 the influence of Medias 

0.992 0.996 3.50 50 60 Disagree 120 saving in biological control 

1.009 1.005 3.38 46.7 56 Disagree 120 ease of pests’ biological 

control application 

1.192 1.092 3.54 52.5 63 Disagree 120 Higher performance of 

biological control 

0.218 0.467 1.32 68.3 82 Totally agree 120 Pollution reduction in 
biological control 

Source: Research data,2011-2012. 
 

Due to dissident view that apple growers had against pests biological control and Javadin and 

Yazdani’stechnology acceptance model, indisposed viewpoint suppressed acceptance of innovation. 

 

Analytical section: 

In this research, dependent variable was biological control by apple growers. Since all investigated growers 

did not use this technology and considering technology acceptance model, apple growers’ view with respect to 

biological control was taken as dependent variable. Technology acceptance model acclaims that an individual’s 

decision to use technology depends on two specific behavioral believes including perceived usefulness and 

perceived ease of use. Perceived usefulness is defined as user’s subjective expectations of a technology so that 

using that specific technology will improve his performance. Perceived ease of use is an individual’s 

expectation level so as to use technology easily and conveniently [11]. 

 

 
Source: Javadian And Yazdani. 2005 

 

Analytical section results: 

Hypothesis 1: apple growers’ individual characteristics (age and literacy) are effective on biological control 

acceptance. 

Taking into account the test results, there was significant difference between growers’ view in respect of 

biological control such variables as age and education level with husbandry antecedent by calculated Sig value 



861                                                         Mohamad Karim Motamed et al, 2014 

Advances in Environmental Biology, 8(10) June 2014, Pages: 856-863 

 
and F value at 1% error and 5% error in case of No. of people under protection. But, there was no significant 

difference in the sight of total garden area and apple garden area variables (table 7). 

 
Table 7: F test between individual characteristics and growers’ view to biological control 

Sig. F Mean Square df Sum of Squares  variables 

0.000 9.699** 7.703 

0.794 

8 

111 

119 

61.627 

88.165 
149.792 

Between Group 
Within Groups 
Total 

 
Age 

0.000 21.034** 24.664 
1.173 

8 
111 

119 

197.310 
130.156 

327.467 

Between Group 
Within Groups 
Total 

Education Level 

0.026 2.290* 2.946 

1.286 
8 

111 
119 

23.565 

142.760 
166.325 

Between Group 
Within Groups 
Total 

Number of 

Dependants 

0.000 4.458** 6.991 

1.568 
8 

111 

119 

55.925 

174.067 

229.992 

Between Group 
Within Groups 
Total 

Gardening 

experience 

0.473 0.958ns 1.395 
1.456 

8 
111 
119 

11.157 
161.635 
172.792 

Between Group 
Within Groups 
Total 

Garden Size 

0.727 0.658ns 0.554 
0.842 

8 
111 
119 

4.435 
93.490 
97.925 

Between Group 
Within Groups 
Total 

 Apple Garden 

Size 

**:Significant at the 0.01 level            *:Significant at the 0.05 level            ns:Not Significant 

Source: Research data,2011-2012. 
 

Hypothesis 2: apple growers’ technical knowledge (about environmental issues) is effective on biological 

control acceptance. 

Coefficient of correlation between apple growers’ technical knowledge and their views was 0.179* and it 

was significant at 5% level. Therefore, by taking obtained (r) and significance level of 0.04, zero assumption is 

rejected and its opposite one is accepted. Hence, there was correlation between apple growers’ technical 

knowledge and their views. 

Also, the obtained determination coefficient (r2=0.032) demonstrates that 3.2% of variations related to 

growers’ view is predictable through apple growers’ technical knowledge. 

Hypothesis 3: developing extension courses is effective on biological control acceptance. 

Because of coefficient of correlation between extension courses and growers’ view(-0.167) and significance 

level (0.068) which is greater than error considered (0.05), zero assumption is accepted confidently at 95%. So, 

there is no correlation between extension courses and growers’ view in respect of biological control in the 

studied society and research hypothesis is not verified. 

Coefficient of correlation between apple growers’ technical knowledge and extension courses is 0.273** 

and it is significant at 0.01 level. Then, by considering the obtained (r) and significance level of (0.003), zero 

assumption is rejected confidently at 99% and its opposite one is accepted. Therefore, there is correlation 

between extension courses and growers’ technical knowledge. Moreover, determination coefficient (r2=0.074) 

indicates that 7.4% of variations relevant to technical knowledge is predictable via training and extension. 

Hypothesis 4: apple growers’ economic status (income) has relationship to biological control acceptance. 

Due to correlation coefficient between apple growers’ view and economic status (0.031) and significance 

level (0.733) which is greater than considered error of 0.05, zero assumption is accepted confidently at 95%. 

Hence, there is no correlation between apple growers’ view and economic status with respect to biological 

control in the examined society. 

Correlation coefficient between apple growers’ technical knowledge and their economic status is 0.198* 

and it is significant at 0.05. So, because of the obtained (r) and significance level of 0.030, zero assumption is 

rejected confidently at 95% and its opposite one is accepted. Then, correlation exists between apple growers’ 

economic status and technical knowledge. Furthermore, determination coefficient (r2=0.04) shows that it is 

predictable to have 4% variation regarding technical knowledge through apple growers’ economic status (table 

8). 
 

Conclusion: 

Personal characteristics including age, education level, No. of people under protection, husbandry 

antecedent, and technical knowledge are influential parameters on apple growers’ view in standpoint of pests 

biological control. The results imply that holding extension-training courses and attending at those courses, 

economic status and education level have significant relationship with apple growers’ technical knowledge so 

that the higher apple growers’ extension and training level, economic status and education level, the more their 

technical knowledge will be. With respect to technology acceptance model, biological control acceptance would 

tend to be higher if apple growers would have more positive sight regarding biological control; therefore, 
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variables like age, education level, No. of people under protection, husbandry antecedent, and technical 

knowledge affect directly on biological control acceptance while extension and training situation and economic 

status have indirect impact on apple growers’ biological control acceptance. 
 

Table 8: examining correlation and determination coefficients between dependent and independent variables 

 

Standard 
deviation 

 

Mean 

 

Sig 

  

 
R2 

 

R 
 

N 
 

Variables 

1.72 18.02 0.068 0.027 - 0.167 120 Training Promotions 
2.39 9.95 Apple growers’ view 

1.71 15.80 0.04 0.032 0.179* 120 Technical knowledge 
2.39 9.95 Apple growers’ view 

3.17 19.14 0.733 0.001 0.031 120 Economic status 

2.39 9.95 Apple growers’ view 

1.71 15.80 0.003 0.074 0.273** 120 Technical knowledge 
1.72 18.02     Training Promotions 
1.71 
3.17 

15.80 

19.14 
0.030 0.04 0.198* 120 Technical knowledge 

Economic status 
Source: Research data,2011-2012. 
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