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Importance 

Rice (Oryza sativa L.) cultivation has a stable share in the agriculture of the northern 

provinces of Iran, notably of Guilan, Mazandaran, and Golestan, but production in these 

areas suffers major yield losses by certain harmful insects. The Asiatic rice stem borer, 

Chilo suppressalis (Walker) (Lepidoptera: Crambidae), is a dominant pest of rice in all 

rice-producing regions of Iran. Biological control with the release of natural enemies of 

rice stem borer, i.e., Trichogramma spp. (Hymenoptera: Trichogrammatidae), was 

proposed as a promising pest control method (Noorhosseini et al., 2010), particularly for 

smallholder farmers who often spend a significant part of their resources on preventing 

infestation of this pest in their rice fields. However, barriers such as inadequate support 

services, inadequate technical facilities, poor skills of farmers, and climate 

incompatibility with biological control negatively affected farmers’ adoption decision 

(Abdollahzadeh et al., 2015). 

The objective of this study was to examine factors that affect farmers’ behavior 

concerning adoption, rejection, and discontinuance of Trichogramma spp. use for the 

control rice stem borer in paddy fields of Golestan province, Iran. As data in this area of 

research are limited, the study is important because it reveals constraints on the adoption 

and continued use of the biological control technology and also it helps to understand the 

patterns of abandonment after adoption.  

Introduction (Hypothesis and aims) 

Biological control of pests can reduce unnecessary pesticide applications in crop 

production, but research on the adoption of this strategy and the post-adoption status 

over a long period is limited. In this study, we examined factors affecting adoption, non-

adoption, and discontinuance of the use of biological control with Trichogramma spp. for 

the management of the Asiatic rice stem borer [Chilo suppressalis (Walker)] in rice 

(Oryza sativa L.) fields of Golestan province, Iran. Information was collected from 415 

rice farmers of Golestan Province of northern Iran.  

Highlights 

 Adoption, non-adoption, and discontinuance of biological control use were studied. 

 A significant proportion of the Iranian rice farmers did not adopt biological control. 

 Most early adopters dropped it soon after adoption and turned back to pesticide use. 

 Biological control usefulness and ease of use should be pointed out to the farmers. 

 Technical support and effective incentives should be provided to the farmers. 
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Other Information (including tables and figures) 
 

Results of multi-nominal logistic model for the discontinuance group 

The estimated model parameters of the discontinuance group are shown in Table 6. The 

coefficient of each variable is indicated in column “B”. The likelihood of discontinuance 

biological control (as opposed to the continuance of this practice) decrease with an improvement 

in compatibility, facilitating conditions, perceived usefulness, perceived ease of use and area 

under rice cultivation. 

The coefficient of the variable ‘compatibility’ was significantly negative (Table 6), indicating 

that compatibility has a negative effect on discontinuance of biological control. Moreover, the 

variable ‘facilitating conditions’ had a negative impact on the likelihood of discontinuance of 

biological control. ‘Perceived usefulness’ and ‘perceived ease of use’ were statistically significant 

variables, but their estimated coefficients were both negative in the discontinuance group, which 

is in accordance with former expectations. The coefficient of the variable ‘area under rice 

cultivation’ was significantly negative, confirming that small-scale farmers discontinue biological 

control practice after initial adoption and tend to turn back to chemical control. 

 
Table 1. Parameter estimation results for the discontinuance group. 

Independent variable B Wald Sig. Exp (B) 

Intercept 11.074 25.733 0.000  

Compatibility -0.630 17.927 0.000 0.532 

Perceived self-efficacy -0.009 0.006 0.938 0.991 

Facilitating conditions -0.960 34.018 0.000 0.383 

Perceived usefulness -0.635 14.643 0.000 0.530 

Perceived ease of use -1.159 32.863 0.000 0.314 

Perceived pros of pesticides -0.176 0.654 0.419 0.839 

Perceived cons of pesticides 0.102 1.094 0.296 1.108 

Safe pesticide use 0.183 1.798 0.180 1.201 

Trust in dealers of agricultural inputs -0.108 0.464 0.496 0.898 

Age 0.006 0.065 0.799 1.006 

Rice cultivation experience 0.016 0.427 0.513 1.017 

Education level -0.015 0.158 0.691 0.985 

Family members -0.075 0.385 0.535 0.927 

Farm family labors -0.057 0.142 0.706 0.945 

Area under rice cultivation -0.342 5.078 0.024 0.711 

Rice yield -0.266 3.301 0.069 0.767 

Annual farm income 0.025 0.505 0.477 1.026 

Off-farm income -0.018 2.004 0.157 0.983 

Using resistant rice varieties -0.053 0.010 0.920 0.949 

Information from plant protection staff -0.987 1.292 0.256 0.373 

Information from neighbor farmers -0.194 0.059 0.808 0.824 

Information from local extension agents 0.336 0.173 0.678 1.399 

Information from extension material 0.271 0.097 0.755 1.311 
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Other Information (including tables and figures) 
 

Results of multi-nominal logistic model for the rejection group 

The estimated model parameters of the rejection group are shown in Table 7. The likelihood of 

rejection of biological control (as opposed to the continuance of this practice) decreased with high 

assessment rates in ‘compatibility’, ‘perceived self-efficacy’,  ' facilitating conditions’, ‘perceived 

usefulness’, ‘perceived ease of use’, ‘education level’, ‘off-farm income’, and ‘information from 

plant protection staff’ and increased with high assessment rates for ‘perceived pros of pesticides’, 

‘safe pesticide use’, ‘rice yield’, and ‘annual farm income’. The coefficients for ‘safe pesticide use’ 

and ‘perceived pros of pesticides’ were significantly positive, indicating that farmers who were more 

concerned about safe pesticide use and who perceived benefits of using pesticides were less likely to 

adopt biological control. Education level was significant, with a negative coefficient for the rejection 

group. The variables ‘rice yield’ and ‘annual farm income’ were positive in the rejection group. The 

likelihood of a farmer to reject biological control increased with rice yield and annual farm income. 

In other words, the probability of rejecting biological control was higher by farmers with high rice 

yields. There was a negative relationship between off-farm income and adoption status. Source of 

information about biological control practice also mattered. However, the importance of different 

sources of information differed with adoption status. Receiving information from plant protection 

staff decreased significantly the odds of rejecting of biological control. 
 

Table 2. Parameter estimation results for the rejection group. 

Independent variable B Wald Sig. Exp (B) 

Intercept 7.342 9.690 0.002  

Compatibility -0.584 11.510 0.001 0.558 

Perceived self-efficacy -0.479 8.632 0.003 0.619 

Facilitating conditions -1.187 34.953 0.000 0.305 

Perceived usefulness -1.276 45.513 0.000 0.279 

Perceived ease of use -0.679 9.604 0.002 0.507 

Perceived pros of pesticides 0.607 7.047 0.008 1.834 

Perceived cons of pesticides -0.063 0.328 0.567 0.939 

Safe pesticide use 0.431 8.538 0.003 1.539 

Trust in dealers of agricultural inputs 0.242 1.871 0.171 1.273 

Age 0.028 1.130 0.288 1.029 

Rice cultivation experience 0.001 0.001 0.975 1.001 

Education level -0.105 5.564 0.018 0.900 

Family members 0.173 1.700 0.192 1.189 

Farm family labors -0.249 2.033 0.154 0.779 

Area under rice cultivation 0.128 0.662 0.416 1.136 

Rice yield 0.647 13.885 0.000 1.910 

Annual farm income 0.107 7.035 0.008 1.113 

Off-farm income -0.079 21.709 0.000 0.924 

Using resistant rice varieties -1.033 3.393 0.065 0.356 

Information from plant protection staff\ -1.926 3.840 0.050 0.146 

Information from neighbor farmers 0.133 0.024 0.877 1.143 

Information from local extension agents -0.386 0.186 0.666 0.680 

Information from extension material -0.331 0.120 0.729 0.718 

 


