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This paper presents recent results regarding driving factors and extent of adoption of integrated pest 
management (IPM) techniques by wheat growers in Varamin county. By proportional random sampling, 
a total number of 72 wheat growers were selected. Data collection was done through a questionnaire 
which was developed in 2008. Variables of annual on-farm income, using level of information sources 
and communication channels, viewpoint on extension agents and level of knowledge were significantly 
and positively correlated with adoption of IPM measures.�The results of regression analysis showed 
that level of knowledge explained 58.9% of the variation in the adoption level of sustainable IPM 
practices. It is recommended that to reach farmer audiences with extension IPM education programs, 
greater consideration should be given to farmer and farm background, current use of IPM practices and 
preferences for educational formats. 
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INTRODUCTION 
 
The potential negative environmental impacts of modern 
agricultural practices have long been recognized as ma-
jor public health concerns. By official estimates average 
of 23,000 ton of pesticides used in Iran each year (not in-
cluding granules) and by unofficial calculations, $120 mil-
lion spent on pesticides each year. Dependency on che-
mical pest control and improper pesticide use has result-
ed in on crop and environmental contamination and detri-
mental effects on humans. Hence, many of the techni-
ques or practices collectively referred to as integrated 
pest management (IPM) have been designed to address 
some of the health and environmental concerns of pesti-
cide use and the problem of pest resistance to pesticides. 
In general terms, IPM is defined as a sustainable appro-
ach to managing pests by combining biological, cultural, 
physical and chemical tools in a way that minimizes eco-
nomic, health and environmental risks (National coalition 
on integrated pest management, 1994). In other words, 
IPM is a management approach that encourages natural 
control of pest populations by anticipating pest problems 
and preventing pests from reaching  economically  dama- 
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damaging levels. All appropriate techniques are used 
such as enhancing natural enemies, planting pest-resis-
tant crops and using pesticides judiciously. While IPM 
practices emphasize minimal use of pesticides in con-
trolling pests, their adoption by farmers can reduce the 
use of pesticides and their adverse impacts. It is impor-
tant to recognize the fact that IPM involves “a complex 
set of behavior, decision-making procedures and me-
thods, technology and values organized to provide effi-
cient alternative methods to pest management” (Apple 
and Smith, 1976). Therefore, in order to promote the ex-
tent of adoption, it will be essential to work out the social 
aspect and also the context of farming operations, which 
could prove useful for designing and dissemination tech-
niques relevant to IPM. 

Generally, researchers and extension agents are often 
frustrated by slower than expected adoption levels for 
agricultural innovations. Slow rates of adoption cause a 
loss of potential benefit of sustainable practices to gro-
wers and the public. This is a main reason why so much 
attention has been given to try and understand what dri-
ves adoption of new technology among farmers (e.g. 
Pannell et al., 2006; Rogers, 2005 and Vanclay, 1992). 
Some studies have concentrated on the theory of adoption 
processes. Another avenue of study has focused on identi-
fying  significant  characteristics  associated  with  adopters   
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and non adopters. On the other hand, recent studies took 
a novel approach to investigate factors influencing tech-
nology adoption. Although studies on adoption of agricul-
tural innovations are many, there is still an overriding 
need to investigate factors driving adoption of IPM prac-
tices by farmers. 

The crop surveyed in this study was selected based on 
its regional importance and additional information was 
collected about production practices and IPM techniques 
in terms of insects, diseases and weeds for wheat. Altho-
ugh there is a merit in using a general definition of IPM 
without specifying the types of pests (insects, diseases, 
weeds) managed or controlled, additional understanding 
may be obtained by further classifying IPM into 3 groups: 
insect IPM, disease IPM and weed IPM. 
 Bearing this purpose in mind the objectives of the study 
are: 
 
i.) To study socio-economic profile of wheat growers. 
ii.) To determine adoption level of IPM practices among 
wheat growers. 
iii.) To investigate factors associated with adoption of IPM 
practices among wheat growers.  
 
An expanded model to explain adoption of IPM practices 
permits a balanced presentation of research findings that 
represents what are major explanatory variables. Many 
studies have concentrated on identifying relationships be-
tween IPM practices and the characteristics of growers 
and their enterprises including age, education, expe-
rience, knowledge, income, farm size, etc. 

Some of them have found no significant relationship 
between age and adoption of IPM (Grieshop et al., 1988; 
Waller et al., 1998). The same result has been achieved 
about the relationship between education and IPM adop-
tion in Grieshop, Zalom et al’s study (1988). However, 
Ridgley and Brush (1992), Fernandez-Cornejo (1998) 
and Waller, et al. (1998), have shown a positive correla-
tion between education and adoption of IPM techniques. 
Thus, the impact of education on IPM adoption is 
inconclusive. 

Similar inconsistencies are present in studies into the 
relationship between choice of pest and disease manage-
ment techniques and farm size. Chaves and Riley (2001) 
in their analysis of pest management practices among 
Colombian coffee berry growers found a relationship bet-
ween farm size and adoption for some combinations of 
practices. In contrast, Grieshop et al. (1988), Ridgley and 
Brush (1992), Waller et al. (1998) and  Bonabana-Wabbi 
(2002) in their studies concluded that size of farmers' 
land holdings did not affect IPM adoption suggesting that 
IPM technologies are mostly scale neutral, implying that 
IPM dissemination may take place regardless of farmer’s 
scale of operation. On the other hand, Blake et al. (2007) 
concluded that highly experienced growers in charge of 
large operations tended frequently to use more IPM 
practices than less experienced growers who managed 
smaller farms.   

 
 
 

While it is hypothesized that income is likely to have an 
impact upon the adoption of IPM practice, the results of a 
study carried out by Alston and Reding (1998) shows that 
major source of income (on-farm or off-farm), probably 
exerts influence on adoption of IPM. Llewellyn (2006) has 
cited that one of the factors significantly associated with 
adoption of integrated weed management practices in 
Western Australian cropping regions is higher use of 
information/extension to which the grower is exposed. 
Information with quality characteristics can reduce the 
potentially costly waiting time and/or the risk of making a 
costly wrong decision. Information that requires less 
investment to seek out, analyze and integrate into exist-
ing farm-specific knowledge reduces the overall informa-
tion-seeking and learning costs associated with the adop-
tion decision (Fischer et al., 1996; Marra et al., 2003; 
Abadi Ghadim et al., 2005). Furthermore, as pointed out 
by Grieshop et al. (1988) using the tomato IPM program 
as a model, growers sources of information and previous 
experience with IPM, are important socio-economic con-
siderations that affect the decision making process and 
the eventual adoption rate of the IPM program. Escalada 
and Heong (1993) attributed the slow spread of IPM 
techniques among rice farmers in the Philippines to a 
lack of knowledge among growers and concluded that 
farmer field schools would accelerate adoption by provi-
ding growers with the opportunity for experiential learning 
of IPM skills. Moreover, characteristics of change agents 
or advocates for the innovation, such as competency, 
credibility, communication ability and confidence are 
identified as factors which influence adoption (Rogers, 
2005; Okunade, 2006). The results of a selection of 
studies are reported in Table 1. 
 
 
METHODS 
 
All things considered, a questionnaire was developed on the basis 
of literature review, hypotheses and interviews. Its validity was con-
firmed by a panel of experts after necessary corrections, while cal-
culated Cronbach’s alpha was 0.70 which indicated that the 
designed instrument was reliable. 

The independent variables including the using level of informa-
tion sources and communication channels, awareness about the 
effects of sustainable environmental practices, farmers' viewpoint 
on extension agents and knowledge level of sustainable IPM prac-
tices were measured by 6 point scales which were developed with a 
score range of 0 to 5, while the score was reversed for unfavorable 
statements.  

Review of a number of studies from the literature investigating 
the relationships between adoption level of IPM practices and the 
characteristics of growers and their enterprises helped us with the 
collection of aforementioned independent variables.  

Proportional random sampling method was employed to select a total 
number of 72 wheat growers in 3 districts of Varamin County located in 
Tehran province, Iran. Table 2 provides details of participating 
districts. 

In order to calculate the ‘adoption score’, the respondents’ reported 
answers of implementation (that is, not implementing a practice = 0 or 
implementing a practice = 1) was multiplied by the importance value 
which was assigned to each practice due to its relative importance 
to all other IPM practices of each category (that is, insects, disea-
ses, weeds). This weighing system was  developed  in  consultation 
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Table 1. Factors reported in selected studies as influencing adoption. 
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Llewellyn, 2006      + +    
Okunade, 2006         +  
Abadi Ghadim et al., 2005       +    
Marra et al., 2003       +    
Chaves and Riley, 2001  - +   +      
Elsey  nd Sirichoti, 2001       +    
Alston and Reding, 1998    +       
De Souza,1997     -   +   
Brough, Frank et al. 1996 0 +   0     - 
Fernandez-Cornejo 
 and Jans, 1996 

 � �  �  �    

Fischer et al. 1996        +    
Boughton and de Faran, 1994      +     
Ridgley and Brush, 1992  +   0     - 
Grieshop, Zalom et al. 1988 0 0        + 

 

+ denotes a positive relationship between the factor and adoption, - denotes a negative relationship between the factor 
and adoption and 0 denotes no significant relationship between the factor and adoption. 

 
 
 

Table 2. Statistical population and sample size of the study. 
 

Sample size No. of wheat gowers per district District County 
37 1280 Javadabad 
13 430 Pishva 
22 760 Markazi 
72 2470 Total 

Varamin 

 
 
with research specialists. Finally, wheat growers were categorized 
as "low", "fairly low", "fairly high" and "high" adopters based on the 
collective ‘adoption score’. Score ranges for low, fairly low, fairly 
high and high adoption categories were determined by mean and 
standard deviation. 

Data were analyzed using descriptive and inferential statistics 
such as extent of mean, standard deviation, coefficient of varia-
ion, correlation analysis and stepwise regression analysis. Despite 
the fact that the dependent variable was parametric, mean compa-
ison was done through nonparametric tests (Man-Whitney Test, 
Kruskal- Wallis H) because the distribution of groups wasn't normal. 
 
 
RESULTS AND DISCUSSION 
 
Socio-economic profile of wheat growers 
 
On average, respondents were 47 years of age in this 
survey. Each household had an average of 5 members 
and farm size of 10.7 ha grown to wheat. It was found out 
that a high proportion of wheat growers (83.3%) were 
literate. Among respondents, 66.6% cropped on owned 
farmlands. Average yield was 4.076 t/ha annually. The 

overall average of 29 years of farming indicates that 
wheat growers were highly experienced in farming prac-
tices therefore they may apply IPM practices effectively. 
The average of total on-farm and off-farm incomes were 
R40125000 Rials = 4098.28 $ Rials)/yr and 20634330 
Rials= 2107.54 $(Rials)/yr respectively. Approximately 
64% of farmers were members of rural cooperatives. Far-
mer participation was measured by the number of IPM 
sessions attended by each farmer. Of the survey respon-
dents, 65.2% have never participated in farmer training 
course on sustainable IPM practices. About 15.3% of the 
survey respondents declared low opinion of characteri-
stics of change agent whereas only 5.8% of wheat 
growers expressed high opinion.  
 
 
Prioritized indicators of IPM practices 
 
Based on the results of Table 3 wheat growers commonly 
used insect IPM practices rather than other types of IPM 
measures. 
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Table 3. Prioritized indicators of IPM practices. 
 

Statement Mean Std. dev. CV Priority 
Insect IPM Practices 2.576 0.777 0.302 1 
Weed IPM practices 2.483 0.868 0.349 2 
Disease IPM practices 1.142 0.504 0.441 3 

 
 
Adoption level of IPM practices among wheat 
growers 
 
Table 4 shows the percentage of wheat growers scoring 
in the low, fairly low, fairly high and high levels of 
adoption with regard to assumed types of measures and 
adoption of IPM practices in general.  
                          
 
Correlation analysis among adoption level of IPM 
practices and selective variables 
 
Table 5 points out that annual on-farm income was 
positively and significantly (r = 0.282, P < 0.05) correlated 
with adoption level of IPM practices among wheat gro-
wers which is accordant to the results of Alston and 
Reding (1998). There was a positive and significant cor-
relation (r = 0.357, P < 0.01) between using level of infor-
mation sources and communication channels and adop-
tion level of IPM practices among wheat growers while 
some studies by Grieshop et al. 1988; Fischer et al. 
1996; Marra et al. 2003; Abadi Ghadim et al. 2005 and 
Llewellyn, 2006 confirm this correlation. Moreover, view-
point on extension agents was positive and significant 
cor-relation (r = 0.237, P < 0.05) between and adoption 
level of IPM practices among wheat growers that is in line 
with the studies of Rogers (2005) and Okunade (2006). In 
a similar vein, level of knowledge about IPM practices 
was positively and significantly (r = 0.768, P < 0.01) cor-
related with adoption level of IPM practices among wheat 
growers. This result is accordant to the results of Esca-
lada and Heong (1993). There is no significant correlation 
between age and adoption level of IPM practices, which 
is in line with findings of Grieshop et al. (1988) and Waller 
et al. (1998). Moreover, there is no significant relationship 
between level of literacy and adoption which is accordant 
to Grieshop et al. (1988). It could be inferred from the 
table that there is no significant correlation between years 
of farming and adoption level of IPM measures which is 
in contrast with the results of Blake et al. (2007) study. 
Similar result is found in case of the relationship between 
farm size and adoption which is consistent with Grieshop 
et al. (1988), Ridgley and Brush (1992), Waller et al. 
(1998) and Bonabana-Wabbi (2002), in their studies con-
cluded that size of farmers' land holdings did not affect 
IPM adoption suggesting that IPM technologies are 
mostly scale neutral. In our analysis of adoption of IPM 
practices among wheat growers we didn't find any rela-
tionship between use of extension - education courses 
and adoption of practices, on the contrary, Llewellyn 

(2006) has cited that one of the factors significantly asso-
ciated with adoption of integrated weed management 
practices is higher use of extension to which the grower 
is exposed. Furthermore, level of awareness about the 
effects of IPM practices didn't influence IPM adoption on 
account of our findings. 

Comparison of adoption level of IPM practices among 
different groups of wheat growers in terms of member-
ship in cooperatives, participation in extension-education 
courses and farming system 

Results of Mann-Whitney test reveals that there is no 
significant difference in adoption level of IPM practices 
between the compared groups in terms of membership in 
cooperatives, participation in extension-education cour-
ses and farming system (Table 6). Therefore, member-
ship in cooperatives, participation in extension-education 
courses and farming system didn’t exert influence on 
adoption level of IPM practices among wheat growers.  

Comparison of adoption level of IPM practices among 
different groups of wheat growers with regard to land 
tenure status 

Results of Kruskal-Wallis test reveals that there is no 
significant difference in adoption level of IPM practices 
between the compared groups regarding land tenure 
status (Table 7). In other words, there is no difference 
among the groups who owned lands, rented lands and 
partly rented and owned lands regarding adoption of IPM 
practices. 
 
 
Regression analysis to explain variations in adoption 
level of IPM practices 
 
Stepwise multiple regression analysis was used to deter-
mine the links between a range of independent variables 
and adoption level of IPM practices explaining variations 
in adoption level by independent variables. Based on 
Table 8, level of knowledge about IPM practices entered 
to regression equation solely could explain 58.9% of va-
riation in level of wheat growers' adoption in IPM prac-
tices. According to results of Table 8, following model is 
estimated for explaining level of wheat growers' adoption 
in IPM practices  
 
Y = 0.947+0.932KIPMP 
 
Where Y: dependent variable that representing level of 
wheat growers' adoption in IPM practices. 
 
There is little reliability in the findings  of  studies  into  the 
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Table 4. Frequency distribution of wheat growers regarding IPM practices adoption. 
 

Variable Group Frequency % of 
Frequency 

% of Cumulative 
 Frequency 

Low (0.7 - 1.799) 10 13.9 13.9 
Fairly Low (1.800-2.576) 30 41.7 55.6 
Fairly High (2.577 - 3.353) 27 37.5 93.1 
High (3.354 - 4.100) 5 6.9 100 

Adoption level of insect IPM 
practices 

Max:4.000            Min: 0.500              Std. Dev.:   0.868           Mean: 2.483 
Low (0-0.637) 18 25.0 25.0 
Fairly Low (0.638-1.141) 24 33.3 58.3 
Fairly High (1.142-1.645) 26 36.1 94.4 
High (1.646-2.40) 4 5.6 100 

Adoption level of disease 
IPM  practices 

Max: 2.400            Min: 0                    Std. Dev.: 0.504             Mean: 1.141 
Low (0.500 - 1.615) 11 15.3 15.3 
Fairly Low (1.616 - 2.483) 29 40.3 55.6 
Fairly High (2.484 - 3.351) 18 25.0 80.6 
High (3.352 - 4.000) 14 19.4 100 

Adoption level of  weed IPM 
practices 

Max: 4.100             Min: 0.700              Std. Dev.: 0.777            Mean: 2.576 
Low (1.900 - 4.342) 14 19.4 19.4 
Fairly Low (4.343 - 6.201) 18 25.0 44.4 
Fairly High (6.202 - 8.060) 29 40.3 84.7 
High (8.06 1- 10.500) 11 15.3 100 

Adoption level of IPM 
practices 

Max: 10.50             Min: 1.90                Std. Dev.: 1.859             Mean: 6.201 
 
 
 

Table 5. Correlation analysis among adoption level of IPM practices and selective variables. 
 

IPM (Total) Weed IPM Disease IPM Insect IPM Variable 
-0.137 -0.208 -0.035 - 0.073 Age  
0.056 0.091 -0.040 0.059 Level of literacy  
-0.030 -0.052 -0.001 - 0.012 Years of farming 
0.282* 0.233* 0.243* 0.256* Annual on-farm income  
-0.091 -0.051 -0.018 - 0.115 Annual off-farm income  
0.150 0.176 0.056 0.126 Farm size 
-0.106 -0.144 -0.179 0.023 Level of participation in extension - education courses 

0.357**   0.414**    0.326** 0.181 Using level of information sources and communication 
channels 

0.175 0.178 0.160 0.115 Level of awareness about the effects of IPM practices  
0.237* -0.110 -0.090 0.146 Viewpoint on extension agents 
0.768** 0.780** 0.561** 0.601** Level of knowledge about IPM practices 

 

 * (P<0.05) and ** (P<0.01). 
 
 
adoption of integrated pest management (IPM) practices. 
Our study focusing on grower and enterprise characteri-
stics has failed to identify any relationships between va-
riables such as age, education, farm size, experience, 
use of extension- education courses and level of aware-
ness. On the other hand, based on the results of our 
study on-farm income, using level of information sources 
and communication channels, viewpoint on extension 
agents and level of knowledge were found to have signifi-
cant and positive correlation with adoption, while level of 
knowledge about IPM practices is strongly associated 

with adoption in the regression analysis. Therefore, it can 
be induced that knowledge plays a crucial role in 
adoption of IPM practices.  

As mentioned above lack of knowledge, is the key 
obstacle to the widespread use of IPM and therefore 
extension programs are needed to increase the know-
ledge level of farmers about IPM techniques. Besides the 
strengthening of the extension arm of the implementation 
model, non-formal education methods such as farmer 
field schools (FFSs) need to be promoted to make far-
mers literate in pest management  practice. The  focus  of  
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Table 6. Comparison of adoption level of IPM practices among wheat growers by using Mann-Whitney Test. 
 

t Mann-Whitney U Mean rank Groups Grouping variable Test variable 
37.84 Member 

0.183 444.500 
31.02 Non-member 

Membership in cooperatives 

40.20 Participants 
0.25 446.500 

34.11 Non-participants 
Participation in extension-

education courses 

0.085 455.500 30.77 
Smallholder 
Large holder 

Farming system 

Adoption level of  IPM practices 

 
 
 

Table 7. Comparison of adoption level of IPM practices among wheat growers by using Kruskal - Wallis Test. 
 

t Chi-Square ( x2) Mean rank Groups Grouping variable Test variable 
33.19 Owning 
46.95 Renting 0.147 3.829 
37.96 Owning- Renting 

Land Tenure Adoption level IPM 
practices 

 
 
 

Table 8. Regression analysis explaining variations in adoption level of IPM practices. 
 

Rangers' participation 
t Beta B 

Label Description 

1.744  0.947  Constant 
10.019** 0.768 0.932 KIPMP Level of knowledge about IPM practices 

 F = 100.271**  R2 = 0.589 R2 (adjusted) = 0.582 
 

*P < 0.05, **P < 0.01. 
 
 

FFSs is on learning through discovery, experimentation 
and group or community actions. FFSs thus have social 
goals beyond mere changes in pest management techni-
ques that seek to promote the empowerment of farmers 
by building human and social capital (Gallagher, 2000). 
Farmers are no longer positioned as receivers of already 
developed technological packages, but as field experts, 
who collaborate with the extension staff to find solutions 
relevant to the local realities. Evaluations of the accom-
plishments of various FFS programs agree in their main 
conclusion that attending an FFS strengthens farmers’ 
ecological knowledge on pests and predators (Thiele et 
al., 2001; Rola et al., 2002; Feder et al., 2004; Reddy and 
Suryamani, 2005 and Tripp et al., 2005). Consequently, 
the more factors involved in the grower’s IPM adoption 
are harmonized during the formulation of the IPM pro-
gram, the more probable adoption of IPM practices will 
be. Additionally, in our efforts to reach farmer audiences 
with extension IPM education programs, greater conside-
ration should be given to farmer and farm background, 
current use of IPM practices and preferences for educa-
tional formats. Hence, farmers' needs should be identified 
clearly through a systematic needs assessment process.  
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