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Abstract 

This survey-based research was conducted to assess the challenges and bottlenecks of biological control development against rice 

striped stem borer, as a key pest of rice, in Mazandaran province during 2006. By using classified random sampling method, 200 rice farmers 

were asked to fill the questioners.  One hundred farmers used biological control method in their pest management program against this key 

pest, and the other 100 farmers applied insecticides against the stem borer. Data analysis was done based on the questioners filled by the 

farmers. An economic evaluation model, named ‘logit’, was used to analyze the data. Results showed that the main factors affecting 

acceptance or rejection of biological control method are as follows: avoidance of risk by farmers, yield value per hectare, number of rice 

plots, frequency of Trichogramma release, adoption of technology by neighboring farmers, area under cultivation, the experience of applying 

biological control, farmer age, and participation of farmers in extension training courses. There were positive relations between all factors 

(except farmer age and number of rice plots) and acceptance of the biological control method. There were negative relations between farmer 

age and number of rice plots , and acceptance of the biological control method.  
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              ��R$
$%& �9 '(R)�" ��,GR� '��"�R)3, R��2 'V @),IPM 

 � ��� � ���      @R), �9�R� W2�� ���" .        @R), ��R� R8
� K
R*

         U�) �& b
$%& O�, 7��8" �N�I U�l F3�,�E�E   9��l D/�y 

���� �d9 +�
�
".  

Dillon and Scandizzo (1978)�����9  �� � +�aN�" a(�� �

 �� _�)  ��        �9�V ��
� �3,�2, `�3�� >�� U�	� �9 ,�  �2, .+�  �R� 

       �9 '� +� �,3 _
($& �� +�0�,        @RN�l �9 ��� _�) � SN�" ����

        ��R6 'R� ,� +� +9�R� O{R	[" � :-R
4" �"� �9 +9�� a(��

    �9,9 �,�> )��� 9��" '2��,�� �2, .     '5)�%" �,�� '4N�[" O�, �9

�����9  ��             +,3���-RV �R� '5l�=R" _
$:(R" F�� 3, a(R�� �

  @), ��� �9�\:), .         �9 'RV @R), ���� O�, '� '5l�=" F��

   {	[" � a(�� @N�l   -
* 3���-V '� O9��8      �3,�R2, �}R) ��� 

             �0R��� S(R�� e��Rf � @N�l �9 O�, O{	[" U9�4" ��
�

   @��� ;�Y2, �,9�� ���� .   +� '4N�[" ��	  W��:2  ��  'RV 9,9 +�-2  :

��    �20��� S(�� +�2�$�9 �:-
� . 1�       +�R
" �9 �0R��� S(�� 

    �� _�) '� @5(2 +�aN�"  ��  �R	  "           � @R), �R& �9�:(R� � �R&  

��  9 g[)         �R
�:" �, �3,�R2, �& � �"� �     �R�    �9�=R:>, �R<�9 �� 

 �����9  �	:�,  ��          �9,9 �,�R> �
j�R& @%& ,� +�2�$�9 a(�� �

@),.  

Binswanger (1980)�����9  ��  b6�R8" +,3���-V a(�� �

            ��R
� �3,�R2, K��"3� � '5l�=" F�� �9 �� ,� �8� ��
("��

 @), �9�V .    �� �9 ���c:I, 'V 9,9 +�-2 �� '4N�["  '��"�R) ��:

          ,� '��-R" ����8� �� '�,�" +� �,3 +�
" �9 ��� ����-" ��,G�

2	               ��R� �R�9 �9 ��R�c:I, '�
R)� 'R� �V ��6 '� +,�&   �R� �

 +� a(��  ��  9�V +�
�  .       ' �	Y" 3, ��
� ���� �� ���c:I, O�,

@�9��%"  ��                ��RI �9 ��8:(R� �� 'R� �� +� �R� +�R �,3 'V �

 @), ���3�, .@�9��%"  ��  �     �",�R  ��R2�
� �� �9 ':\� K
*

@), W���& � ����,3�� ��,��5: , '� )�:)9 +�~	� .  

Feinerman and Finkelshtain (1996) ��RR� O
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RR�L�� RR��4" 'RR8
"3 �9 ,� 4"�RR� 'RR��Q2 �RR��9�=RR:>, �� 

`
�%& � '�0Y& �9  �	:�,  ��� �2, �9�V '�,�, a(�� . O�, �9

    ��Q2 ��<N, '4N�["     �Rj, R)��� �,��SECs  ����R�9 �R�   �R� �

         +�-R2 W��R:2 � @), ��� ��4" +� �,3 a(�� R"  �R�9  'RV 

              K��RV eR��" �c
=R%& +,0R
" � ]� _�R) �' �0" �3,�2,

       �3,�2, '. @), N�l �9 O�, � ��� +,�,9�� ���� �0��� S(��

         @R), �9,9 K�,0R�, ,� �0��� S(�� +,0
" �,�2�I .   'R4N�[" �9

� �RRR� @(RRR^2 ��RRRf�l 3, ��RRR
� ��RRR�F�� �RRR��PWD   

Feinerman and Finkelshtain (1996) RRR4" �+�RRR8
	6, U9�  

Dillon and Scandizzo (1978)�      �3,�R2, �0R��� S(R�� 'R��9

          �9�=R:>, `R",�  �Rj, �}R) ��R� ��
��       OR�, �R�  �R	:�, 

�����9  ��     @), ':��� �,�> )��� 9��"  .  �9@���2    R& ��R%2 m �
j

�����9  ��   _
	=& �� a(�� �    ��       `R
�%& � 'R�0Y& +,3���-V �

@), ���.  

Owens et al. (1997)    ��RV ��� O
R �,3 ��R:�� $
$%& �9 

     �T�N�8a& F��G* �� '[�,� �9 ,� +�<
-
"  �R�   3, `R5> ��R��� �

  �T�N�8a& O�, '�,�,  ��  �29�V )��� � .     �j�R" `",�  O
$$%" O�,

       KV |�  '2�	2 �9 F��G* ��)      �
k ��<�9 � ���\2 �
k a�

�),02�6 (  �29�	2 ���3�, ,� .     ��� �9�\:), U�" W��:2) @R
���* (

           &� c6, 7��8" � ���G* S(�� �KV |�  @	
> 'V 9,9 +�-2

      �2�j�" ���� �T�N�8a& F��G* �9 ���� U�:8V .   @R)�� W��:2

     R84" ��R[� ��\2 `��> �
k _) ���I U�	:l, 'V 9,9 +�-2 ��"�

        _) O�, 3, �5> �9�\:), � S(�� �� ��,9        �R� � @R��� K�,0R�, 

        @), ':��� K��V @	
> ��� @-V ��3 g[) K�,0�, .  ��cR 

       '��(	� q)�& ,02�6�) �
k ;�	) 9����V �O�, ��     �R�    �9�\:R), � 

              �9 �@R�,9 @R5n" �Rj, ;�	) O�, F��G* U�	:l, �� '"�23�� 3,
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N�l          'R�Y" 3, �9�\:), � _) @	
> 'V)        7R58" MR� +,�R8  'R�

&� c6, (l, �� \8" �j,@), ':�,9 ;�	) O�, F��G* U�	:.  

          O�, F��G* �9 M(�� K$2 ��� ��4N�[" 3, ;,�/~
� �9

          �,�R> )��� 9��" Y8)9�=:>, U�" M� �� +�"0	� �T�N�8/&

 @), ':��<2 .      �9�=:>, `",�  K$2 '� b
$%& O�, �9�  �	:�, 

             3, � @R), ��R� 'R:I,9�* �T�N�8/& O�, F��G* �9 �,G��
j�&

    O�, �� '/
��Y2�   $
\�& U�""        �R� +�"0	� ,� M(�� K$2 +,�&

           OR�, ;�Y2, ��
Y8) �T�N�8/& O�, F��G* �9 �j�" `",�  ���)

    �
)� �Q2 '� ����f b
$%& .       g[R) -R��V �R2�� '� '��& ��

 RR)��� W2�RR� �,�RRI '>�RR) ;�RRV 'RR
�  �RR� SRR�T�N�
� �3��RR5"

@), �Q2 9��" ��3 �� �f�":  

��  �8<8& )���  ��   KN�RP �      �R�  �9�=R:>, ��    �R	:�, 

         SR�T�N�
� �3��5" �T�N�8a& ��
���a� ;�  `�d9 � +,3���-V

2,�
" )��� 3, �9�\:), ��.  

1�   V ��
� �3,�2,	       'R2�	2 +,3���-RV ���GR* S(R��

S�T�N�
� �3��5" �T�N�8a& F��G* �,��. 

��  ��a�,� '�,�,    �� �9�=:>, ��      � '4R)�& �,��  �	:�,

�T�N�8a& O�, F�:(� .  

  

���� J��  

J��   #�&� ���A K./     ��   ?�L-MN& � :       +,�R8  'R� W2�R�

          �9 � @), +,��23�" +�:), O
 �,3 M�L&,�:), � ��	  U�=%"

 +�:)��� +�
"  ��   +�:)��� �+,��23�" +�:), �   �R�     �`R��� �`R"� �

         OR�, �9 W2�R� +���R88. �R
N�& O��R& ��R	  ��� _��> � ���)

   ]�(%" +�:),"  �2�R� .      � OR�, 'R/���6 'R�   �R�   +�:R)��� �

"    �� �N�� �� �	Yy�     ,� +�:R), @-. ��3 g[) � �
N�& 3, ���9 

 s�=:I, +��9�I '� R"   �R8�9(Anonymous, 2007) .  O�,���R8�

 P O�,���  O
R� 3, +�:)��� ��     'R4N�[" ;�RY2, �,�R� +�:R)��� 

 �2�� ]�^:2, .   U�) �9�Cx�          �3�R) OR<	� � R)��� �� ,�:�, 

    ��R �	Y" �b6�8"�E           _
R�>, �RQ2 3, OR<	� +�:(R�9    q�,�R� �

             OR�, �9 'R. �2�R� ]�R^:2, '$[8" �9 �T�N�*�&�E   �+�:(R�9 

  �,9��l�EEE            7��R8" ��R%N 3, ���-R" ��5��$& q�,�� �,9�� ���� 

              ��R%N 3, W2�R� �,�I '>�) ;�. @�� �� �3��5" �,�� h�:)9 �9

�8:RR�,9 RR8� .   ��9�=RR& ��RR
� 'RR2�	2 F�� 3, �9�\:RR), �RR�  

    RR^:2, �RR�3 U�RR"�� �RR� ;3d 'RR2�	2 9,�RR4&  @RR), ��RR� ]�  

Malakian and Bromandzadeh (2000):  
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4"3=xδ  ��$& 'RV  ��R5      _
�,�R^� �R�, �@R), N�R$4" �Rl 

         9��Rl �9 ��[I �� ,� '4"�� O
<2�
"6.0=δ  
	6, �   +�R8�X 

  �� �� �9          ��R� O

4& ��3 ���=� ;3d '2�	2 _Yl _
8V 9���

@), Malakian and Bromandzadeh (2000):  
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N�� 3, ���� �� �,�� '2�	2 9,�4& O�, ��R�2 

      �9�V �9�\:), S�T�N�
� �3��5" F�� 3, 'V    � � �R2, ��R�2    3, 'RV 

  �9�\:), F�� O�,      @R), ��R� O

4& �29�	82  .      eR
&�& OR�, 'R�

  �,9��l�EE) �E   ���� �� �,�� ;3d '2�	2 9,�4&3, �:-
� ���9 

 +,��a
N�� 3, (   �R8:��� �,�R> '4N�[" 9��" b
$%& O�, �9 ��/
N��

            W2�� �,�I '>�) ;�. �� �3��5" �,�� '. 2,��/
N�� U�, ���� 'V

��RRR�� �RRR29�	2 �9�\:RRR), MRRR�T�N�
� �3��RRR5" F�� 3, ;�9 �

                 _R) 3, W2�R� �,�RI '>�R) ;�R. �R� �3��5" �,�� '. 2,��/
N��

   � 'RR"�2 KRR)�* bRR��6 3, ;3d ��RR c6, � �RR29�	2 �9�\:RR),

  �R� GRI, +�2� �� ���!l '5l�=".     KR)�* ��R��* � R�,��

'"�2    ��          � @R), ��R� @(R& ��R52��V ��\N� F�� 3, �9�\:), �� 

 S�902x/E@), ��� 9����� .  

)���    �� '
N�, �          K��R. ��, `�d9 3, /� '. 9,9 +�-2 

                  OR�, F��GR* ;�R  &��R5  'R� �R� � MR�T�N�
� �3��R5" g[)

      @), �T�N�8/& O�, ��"� �9 M(�� ��T�N�8/& .    �3,�R2, �,�R�

 F�� 3, +,��/
N�� ���G* M(�� ��
�Pratt (1999)   MR� 'R. 

    `RRR��$" �9 +,3���-RRR. ��RRR:�� 'RRR4N�[" �9 _
$:(RRR" F��
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  �3,�2, �� F�� O�, . +,0
" ��
�	  '8�0����2    R��2 M(R�� 

  �T�N�8/& ��
���/� 3,    �� �"��9 �� +� '(��$" � ���� � ��R�2 
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� �3,�2, `��> +,3���-. ���G* M(�� +,0
" �+�@), . 

#!&�'&    �1L�� �/�� ��B  ��OL5:       ��R
� �3,�R2, �,�R� 

S(�� G*       ̀ l �,� +���2�
� _
	=& �0��� S(�� �� ���   �R� �

       F�� �V ��[� � @), ��� '�,�, \�:^"  ��    ,� �9�\:), 9��" �

RR"  ���RR� �9 'RR� +,�RR&��� _
$:(RR" F�� 'RR� ��RR
� �3,�RR2,   

1� �3,�2,     9�V ��8� _
($& _
$:(" �
k F�� '� ��
� .  'R��& ��

             �� 'R� 7R�,� �:-R
� g
f�& 3, _
$:(" F�� �:-
� @>9 '� F

    ]�8:�, _
$:(" �
k"          �9 'RV _
$:(R" F�� g
f�& '� � 9��

        'R:I,9�* @), �Q2 9��" b
$%& O�, R"  9�R� .     'RV F�� OR�,

 qRR)�&Von-Neumenn and Morgenstern (2004) ��RR� 'RR�,�, 

       +���R2�
� _
	=R& @R
���[" 7R�,�& h�R), �� +� ��85" �@),

@), .0
2�a""           '��9 ��
� �3,�2, �,�� �\2 �9 O�, 'V  S(R��

  ���G*)�0��� (            9,�R�, 3, 'RV @R), h�), O�, �� �29�	2 '�,�,

  ':),�I"            �R� ;,�& ]�^:2, S� � O{	[" ]�^:2, S� O
� 9��

    �8��	2 ]�^:2, ,� a� S(�� .       O{R	[" 'R8�0� ,�:�, 9�� '~2�8P

            O{	["�R2 ]�R^:2, �N�I �"��9 � @-��� ���� �8V ]�^:2, ,�

     �& 9,9 K�,0�, ,�:���2  '[$2 '� ��           ]�R^:2, O
R� 9�R� 'RV _
)�� �,

   �& ]�^:2, � O{	["�        99�R� ���R\& R� S(�� �� ; .   ;3d 'R:5N,

           �^-R" 9�R� �,�� S(�� �� ;,�& ]�^:2, U�	:l, 7�3�& @),

99�� .               O
R� 9�R� R84� _��
)� �Q2 9��" '[$2 '� 'a8�, 3, �*

             &��R\& R� h�(Rl, S(�� �� ;,�& ]�^:2, � O{	[" ]�^:2,

   3, �9�\:), �� �9�V     '� @5(2 '[$2 O�, �� c6,     'R��9 KY8R)  

          �9 'V ��� b��[" +,3���-V ���G* S(�� �� �0��� S(��

 �9,9 g
f�& ��3" @), ��� ;,�>, 9�� .  

F�� b56 VM )Von-Neumenn and Morgenstern (2004) (

    R� '[$2 '� :>�             'R��9 O
R
4& @R�� �_
:��R� @R)9 &��R\&

     +,3���-V �0��� S(�� �� ���G* S(��      �9 �R� f��� �
", �

        ��RQ:2, 9��R" N�R* �"�EMV1          ��R� '5R)�%" �R�3 bR��6 'R� 

                                                 
1- Expected money value 

@),.(Pratt, 1999)   

)1 (2211 .. XPXPEMV +=  

+� �9 'V:  

P1 :� '[$2 �9 O{	[" ]�^:2, F��G* U�	:l,  &��\&  

P2 :� '[$2 �9 O{	[" �2 ]�^:2, F��G* U�	:l, &��\&  

X1 :      RV 'RV ���Q:2, 9��"�"��9 g[)      R� 'R[$2 �9 3���-

 ,� O{	[" ]�^:2, &��\&" 9��G*.  

X2 :         R� 'R[$2 �9 3���-RV 'V ���Q:2, 9��" �"� �9 g[)

 ,� S(�� �� ;,�& ]�^:2, &��\&" 9��G*.  

@�,9 _
�,�I '2�	2 +,3���-. �,�� d�� '5)�%" ��:  

 �RR�,CEEMV =  �T�RRN�8a&  ��
���RRa� �9 3���-RRV 

�N�
� �3��5"@), ���\& � S�T.  

  ��,CEEMV p       �3��R5" �T�RN�8a& ��
���a� �9 3���-V

@), ��G* S(�� S�T�N�
�.  

  ��,CEEMV f      �3��R5" �T�N�8a& ��
���a� �9 3���-V

@), 0��� S(�� S�T�N�
�.  
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4" '5)�%" 3, �*EMV        �9 'R2�	2 +,3���-RV �RQ2 � 
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� �3��R5" �T�RN�8a& F��G* �9 ���G* S(�� '��9
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�  ��

  �9�=:>,�            U�R" 3, �T�RN�8a& OR�, F��G* '� �Y8"  �	:�, 

@
�d(Logit)  �9�\:), @), ���   R� 3, U�R" OR�, �9 �  7��R& S
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	^& 7�3�&(CDF)  +� ':(�,� �
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               W2�R� �,�RI '>�R) ;�RV �R� �3��R5" �,�R� 'V 2,3���-V `"��

T�N�
� �3��RR5" �T�RRN�8a&3, �9�\:RR), SRR�RR"  �RR88V)1( =iY � 

����2      2 �9�\:), �T�N�8a& O�, 3, 'V 	   �88V)0( =iY    �RQ2 �9 

�@), ��� ':�� .  

       ��	8:),� �n.,�l F�� 3, �9�\:), �� U�" O�, (MLE)   �R� 

  @), ��� 9��� .     U�" 3, U�" O��:�� ]�^:2, �,��  ��  |�:^" �
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BC         ��9�R$" �� e)�8:" 'V @
�d ��9�$" iL  @R),  . R� �,�
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   @), ��� ��
� ���� .     �R
�:" 3, U�R" OR�, O
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Table 1. The relation between the area under cultivation and the rate of risk of farmers for accepting biological control technology 

! QR�� �S+)���U�(  
Area (ha) 

#�B=&��:���E  

Paddy Group 
��O5 W1�� )%( 

Risk acceptance (% ) 
 �Y�B W1��)%( 

Risk aversion (%) 
�� ?��Z
 )%( 

No difference in Risk (%) 

Less than 1  1  15  75  10  
1-2  2  17  75  8  
2-4  3  18  76  6  
4-6  4  19  71  10  
6-8  5  18  77  5  
8-10  6  20  75  5  

More than 10  7  25  73  2  
 mean  18.85  74.57  6.57  

GI�" :':���  ��b
$%& �  

 

  

  

 ���/[, F�� 3, �9�\:), �� @
�d U�" 9����� W��:2 MLE  
Table2. Results estimated by logit model based on MLE method 

�\�� *�' 

Variable name  
]�^ 

Coefficient  

 J�O5 ��.�2& �� ��\


W������� #!��"� ������:
 

Change in the probability 

of adopting technology 

#���A t 

T-Statistic 

@-. ��3 g[)                                                                                                                      Area  0.13  0.15  **-2.32  

hc. �9 @.�� ��Y���& �                                                               Participation in Extension Classes  0.07  0.15  *3.12 

O)                                                                                                                                      Age  -0.09  -0.11  ***1.48  

M�T�N�
� �3��5" �T�N�8/& ��
���/� '��Y&                      Experience in applied biological control technology  0.112  0.23  *2.83  

M(�� F,9�*                                                                                                                Risk reward  0.32  0.45  ***1.06  

� ��4�9 9,�4& �����. �/��& �3�)                                                                 Trico card number released  0.17  0.39  **2.45  

��:/� �9 U�=%" F3�,                                                                             Value of product per hectare  0.25  0.04  **1.40  

 ,�3 ��4[> 9,�4&                                                                                              Number of part farm  -0.19  -0.13  **1.54  

O
"3 �9 M�T�N�
� �3��5" �T�N�8/& ��
���/�  �����Y" � Applying biological control technology in nearby land  0.14  0.28  **2.32  
Likelihood Ratio Test (L.R.T)          75/46 

Madalas R2                                                                 0/49 

Mcfadden R2                                                             0/37 

Chow R2                                              0/66 

Percentage of right predictions        0/79 

GI�" :':���  ��b
$%& � 

84"  g[) �9 �,9� %(*) H84"  g[) �9 �,9�% (**)H 84"  g[) �9 �,9�E%(***)            
Significant at 1% (*); Significant at 5% (**); Significant at 10% (***) 
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