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The Eurygaster integriceps, from the order Hemiptera and the family Scutelleridae, is one of the most
important wheat pests. This study aims to analyze the decision-making patterns of wheat farmers in
the Urmia Lake watershed regarding the adoption of integrated pest management (IPM) for the
Eurygaster integriceps. The research is quantitative and conducted using a survey method. The
statistical population included all wheat farmers in the watersheds of the Nazlu Chai, Rouzeh Chai,
Shahr Chai, and Barandooz Chai rivers, totaling approximately 3,000 individuals. A sample of 120
farmers was randomly selected for participation. A researcher-designed questionnaire was used, and
its validity was confirmed by a panel of experts in entomology and agricultural extension at Urmia
University. Data analysis was performed using correlation and linear regression tests with SPSS
version 26. Results indicated that 75% of farmers were at the early stages of the innovation decision
process (unawareness and awareness), while only 7.5% had implemented biological control against
the Eurygaster integriceps on their farms and decided to continue its use. The degree of adoption of
biological control was significantly related to farmers’ attitudes toward IPM, their visits to
agricultural extension and pesticide service centers, the literacy levels of the farmers and their
children, and the distance to Lake Urmia. Approximately 35% of the variation in adoption of
biological control was explained by three factors: farmers’ education level, frequency of visits to
extension services, and distance to Lake Urmia. Additionally, around 55% of farmers adopted early-
maturing and pest-resistant wheat varieties as part of IPM. Other farmers were at the knowledge,
persuasion, and decision stages. Variables such as farming experience, age, number of children
residing in the village, adherence to village social norms, and urban orientation of farmers were
significantly associated with the adoption of resistant and early-maturing varieties. About 29% of the
variation in adoption of these varieties was explained by three factors: the number of children living
in the village, external social networks (negative effect), and adherence to village social norms. Based
on these findings, policy and extension recommendations were proposed to promote the adoption of
integrated pest management for the Eurygaster integriceps.
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1. Introduction

Despite the importance and success of Integrated Pest Management (IPM), its global adoption has not
occurred at the necessary level or pace. The most likely reason for this slow adoption is the emphasis on the
short-term advantages of pesticide use, such as low cost, ease of application, and immediate problem-solving
effects. Over the past two decades, the remarkable success of preventive pest control methods, transgenic
crops, and seed improvement technologies has challenged the role of IPM. However, in modern pest
management models, the adoption and implementation of IPM depend on the interaction of multiple
variables, including the education level and ethical values of producers and consumers, economic and social
conditions, regulations, government policies, availability of IPM tools, training, extension services,
consumer preferences, marketing, and retail dynamics. The rational control of harmful organisms (pests)
plays a fundamental role in IPM. This is essential for maintaining agricultural productivity while ensuring
economic and environmental sustainability. The high complexity of decision-making processes related to
IPM requires careful economic and environmental assessments that take into account the benefits and costs
associated with each management action. Researchers have concluded that an individual’s decision to adopt
an innovation is not a random act but a process that occurs over time. It involves a series of actions and
choices during which the individual evaluates a new idea and decides whether to reject or adopt the
innovation. In this context, Rogers proposed a five-stage innovation-decision model, including the stages of
knowledge, persuasion, decision, implementation, and confirmation, as well as the early phases preceding
adoption. Later, Li suggested adding a fifth stage called “unawareness” to account for individuals who have
no knowledge of the innovation. Therefore, the main purpose of this study was to analyze the decision-
making patterns of wheat farmers in the Urmia Lake watershed regarding the adoption of integrated pest
management (IPM) for the Eurygaster integriceps.

2. Methodology

This quantitative study was conducted through a cross-sectional survey in 2022, targeting all wheat farmers
within the catchment areas of the Nazluchay, Ruzachay, Shahrchay, and Barandozchay rivers, totaling
approximately 3,000 individuals. Based on the Nyariki (2009) formula, a sample size of 120 farmers was
determined, where n represents the sample size, P denotes the estimated proportion of acceptance of
improved and early-maturing varieties (60%), Z is the statistical confidence level, and d is the margin of
error (0.09). The sample was randomly selected from accessible farmers. Data were collected using a
researcher-made questionnaire divided into four sections: (1) personal, professional, and social
characteristics such as age, gender, marital status, education level, residence, farming experience, and
interactions with agricultural services; (2) five Likert-scale questions assessing knowledge about IPM; (3)
five Likert-scale questions measuring attitudes toward IPM; and (4) questions related to the dependent
variables, namely the degree of acceptance of biological control of the Eurygaster integriceps and the
adoption of pest-resistant wheat varieties. These were measured using a 10-point scale ranging from 1 (no
awareness) to 10 (current use with intention to continue), categorized into five stages: unawareness,
knowledge, persuasion, decision, and implementation/confirmation. The content validity of the
questionnaire was Vverified by four experts in agricultural extension, education, and entomology at the
University of Urmia, and its reliability was confirmed through Cronbach’s alpha values above 0.7 (0.82 and
0.85 for knowledge and attitude, respectively). Field data were collected through face-to-face interviews and
analyzed using SPSS version 26, employing descriptive statistics (mean and standard deviation) and
inferential analyses, including Pearson correlation coefficients and multiple linear regression.

3. Results

Based on the results of the correlation analysis, only the variables that showed a significant relationship with
the dependent variable were included in the model, while those with negligible effects were excluded.
Through a three-step stepwise regression modeling process, three factors were identified as significant
predictors of the degree of acceptance of biological control of the wheat Eurygaster integriceps, ranked by
their importance as follows: education level (standardized coefficient = 0.436, significant at the 1% level),
frequency of visits to agricultural service centers (standardized coefficient = 0.375, significant at the 1%
level), and distance from Lake Urmia (standardized coefficient = —0.344, significant at the 5% level).
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According to the adjusted R-squared value, these three factors together explained more than 35% of the
variation in the degree of acceptance of biological control of the wheat Eurygaster integriceps.

4, Discussion

This study aimed to analyze the decision-making process of wheat farmers in the Lake Urmia basin regarding
the adoption of integrated management of the Eurygaster integriceps, based on Rogers’ innovation-decision
model. The findings indicated that the farmers were middle-aged (47 years old) with relatively high farming
experience (20 years), and their education level was generally low, averaging at the middle school level or
below. Due to residing near urban centers, many farmers traveled to the city about half of the month. Their
knowledge of integrated pest management (IPM) for the Eurygaster integriceps was moderate, while their
attitude was relatively negative, especially toward reducing the use of chemical fertilizers and pesticides.
The study examined two IPM innovations: biological control and the adoption of improved, resistant, and
early-maturing wheat varieties. Regarding the adoption of biological control, three-fourths of the farmers
were in the early stages of the innovation-decision process (Uunawareness and awareness), and only 7.5% had
implemented biological control in their fields and decided to continue using it. Field observations showed
that farmers preferred chemical spraying due to the high cost of parasitoid wasps, the delayed impact of
biological agents, and the convenience of pesticide application. Therefore, comprehensive efforts are needed
to raise farmers’ awareness of how biological control works. It is recommended that mass media and
technical training emphasize the importance of this method, particularly by highlighting the negative effects
of chemical spraying on natural enemies, the environment, and human health. Additionally, participatory
extension approaches such as farmer field schools in different areas of the Lake Urmia basin, especially in
foothill regions, should be used to improve farmers’ knowledge and attitudes. Since only a small percentage
of farmers have adopted this innovation, involving progressive and innovative farmers who can lead their
peers would significantly help promote adoption. Because IPM requires collective action to control the
Eurygaster integriceps—since individual efforts are neutralized by pest migration from neighboring fields—
it is suggested that farmers form agricultural cooperatives or joint production organizations to collectively
manage pests and diseases, such as the Eurygaster integriceps and wheat rust. Establishing sustainable
agricultural systems like joint-stock agricultural cooperatives is essential, as previous studies have confirmed
their environmental sustainability through reduced pesticide use and increased application of biological
control methods. Finally, by utilizing extension programs and leveraging the capacities of both public and
private sectors within the Ministry of Agriculture along with local community participation, practical steps
should be taken to establish such cooperatives. Regarding the adoption of improved, resistant, and early-
maturing wheat varieties, about 55% of farmers had already implemented this innovation on their farms,
while the rest were in the knowledge, persuasion, or decision stages. Thus, this innovation has been widely
accepted, and to further promote its use among other farmers, research centers in collaboration with the
private sector should ensure sufficient seed supply and availability, accompanied by the use of rural reference
groups and both individual and group training programs to encourage wider adoption.

5. Conclusion

In conclusion, the study highlights that while awareness of Integrated Pest Management (IPM) practices
among wheat farmers in the Lake Urmia basin is growing, actual adoption—particularly of biological control
methods—remains limited. The findings underscore that education level, access to agricultural service
centers, and proximity to Lake Urmia significantly influence adoption behavior. Most farmers remain in the
early stages of the innovation-decision process due to limited knowledge, perceived costs, and the
convenience of conventional chemical methods. To accelerate the adoption of sustainable pest management
practices, comprehensive educational and extension programs are essential, focusing on the long-term
economic and environmental benefits of IPM. Strengthening farmer cooperatives, engaging local leaders,
and ensuring the availability of resistant and early-maturing wheat varieties through public—private
collaboration can further enhance adoption. Overall, promoting collective action, increasing awareness, and
building institutional support are key to achieving sustainable pest management and improving agricultural
resilience in the Lake Urmia region.
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