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Highlights 

 Results showed criteria such control effectiveness, relative advantages, social 

usefulness, and technical support were the most important criteria for assessing 

strategies for rice stem borer management. 

 Overall, chemical control ranked first, being superior to the other three methods with 

respect to six main criteria of the model (relative advantages, trialability, 

observability, farmer’s self-efficacy, farm characteristics, and control effectiveness).  
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Other Information (including tables and figures) 

The weight values obtained for each sub-criterion are shown in Table 3. The highest 

weight values among all sub-criteria were observed for pest obliteration (0.749) in the 

criterion of control effectiveness, applicability in part of the farm (0.639) in the criterion of 

trialability, individual skills (0.634) in the criterion of farmer’s self efficacy, and increased 

productivity (0.578) in the criterion of relative advantages. High weight values were also 

observed for simple device (0.516), access to auxiliary services (0.508) in the criterion of 

technical support, as well as for easy operation (0.484) in the criterion of ease to use. For 

each specific pest control alternative, the highest weight values among all sub-criteria were 

observed for suitability for the local climate (0.520) regarding cultural control, for workshop 

trainings (0.656) and farmer’s affordability (0.605) regarding biological control, for pest 

obliteration (0.675) regarding chemical control, and for simple device (0.504) and easy 

operation (0.440) regarding pheromone trapping (Table 1).  

 

Importance 

In the north of Iran more than 600 thousands hectares of rice land are planted annually. 

The majority of rural people in these areas are in some way involved in rice production, 

especially in the Mazandaran province, where more than 30% of the local rice production 

occurs. A major type of pests often occurring in rice in the study area is the Asiatic rice borer 

or striped rice stem borer [Chilo suppressalis (Walker)], a common moth of the Crambidae 

family. The striped rice stem borer is a cosmopolitan and destructive pest in rice fields of the 

world. Hence studies on use of hierarchical process for selecting alternative strategies for 

rice stem borer management based on different criteria is important.   

 

Introduction 

Due to increased complexity in farm conditions and variation in alternative methods of rice 

stem borer management, farmers encounter difficulties in making a rational decision when 

selecting and adopting new pest management methods. Usually, farmers evaluate a new 

method and decide whether to incorporate it into their current practices using several criteria 

and strict screening. The Analytic Hierarchy Process (AHP) is a decision support tool which 

can be used to solve such complex decision problems. Despite several implementations of the 

AHP model for a variety of decision-making problems in different areas of the agricultural 

sector, studies on AHP use for selecting alternative strategies for rice stem borer management 

based on different criteria do not exist. Therefore, the objective of this study was to determine 

through AHP which of four alternative strategies for the management of rice stem borer is 

more suitable for farmers of Mazandaran province, Iran. 
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Other Information (including tables and figures) 

Table 1. Eigenvectors and weights of four pest management strategies for rice stem borer under the 32 sub-criteria. 

 

Main criteria Sub-criteria Weight CULT BIOL CHEM PHER CR 

Ease of use 
Easy operation 0.484 0.065 0.323 0.172 0.440 0.04 

Simple device 0.516 0.260 0.128 0.108 0.504 0.01 

Relative 

advantages 

Increased productivity 0.578 0.246 0.159 0.514 0.081 0.01 

Reduced production costs 0.355 0.211 0.490 0.064 0.235 0.02 

Better control of farm practices 0.067 0.072 0.522 0.294 0.112 0.06 

Technical 

support 

Extension courses 0.128 0.060 0.559 0.248 0.133 0.01 

Workshop trainings 0.049 0.057 0.656 0.204 0.083 0.10 

Farm field advisory 0.315 0.126 0.512 0.281 0.081 0.01 

Access to auxiliary services 0.508 0.373 0.182 0.355 0.090 0.04 

Compatibility 

Suitability for local climate 0.185 0.520 0.134 0.290 0.056 0.02 

Consistency with previous experience 0.051 0.269 0.277 0.415 0.039 0.01 

Consistency with farmer’s affordability 0.454 0.073 0.605 0.128 0.194 0.09 

Coordination to practices of neighbors 0.310 0.316 0.078 0.491 0.115 0.01 

Trialability 
Applicability in part of the farm 0.639 0.107 0.164 0.598 0.131 0.01 

Feasibility of pilot application 0.361 0.063 0.270 0.535 0.132 0.01 

Observability 
Observability of performance 0.533 0.059 0.235 0.574 0.132 0.02 

Observability of process 0.467 0.213 0.072 0.609 0.106 0.01 

Farmer’s  

self-efficacy 

Individual skills 0.634 0.213 0.135 0.596 0.056 0.02 

Technical knowledge 0.255 0.241 0.093 0.606 0.060 0.02 

Formal education 0.111 0.365 0.072 0.513 0.050 0.02 

Farm 

characteristics 

Land size 0.067 0.096 0.048 0.587 0.269 0.03 

Land fragmentation 0.161 0.090 0.055 0.517 0.338 0.01 

Local varieties 0.407 0.269 0.180 0.492 0.059 0.01 

Farm mechanization 0.267 0.352 0.083 0.511 0.054 0.01 

Family labor force 0.098 0.300 0.094 0.556 0.050 0.03 

Control 

effectiveness 

Pest obliteration 0.749 0.049 0.179 0.675 0.097 0.08 

Prevent pest outbreaks 0.166 0.203 0.142 0.610 0.045 0.08 

Prevent resistant pests 0.084 0.264 0.515 0.058 0.163 0.01 

Social 

usefulness 

Customer’s health 0.425 0.279 0.406 0.042 0.273 0.01 

Farm worker’s health 0.390 0.198 0.456 0.041 0.305 0.02 

Ecological health 0.118 0.174 0.484 0.042 0.300 0.02 

Long-term food security 0.067 0.226 0.566 0.067 0.141 0.02 
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