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(��-! .�/�"1('�� ��1" �⃰

1("��� 2��1+ �1 
 ���� �,��2
 

1- ����� ������ ���� � !��	 "�#$%�! ������ &'�( �)�*(�$+ ,-./ ) "&0$%�! �� �1� "�$' "(�� ،2 - "��� ��
�
�� 345 ��0�67

 ��8 � �9�:; <5�1� ( )�*(�$+ =�-�	 ( ��
�
�� 6+������+ �����+ 

 
 :>���*! ?�*��)13/8/97      :=��A7 ?�*��24/9/97(  

  

����4  

 *-:%�Hym.: Braconidae)( Habrobracon hebetor   ���	 �� )*��C5 (*D )��&�E-8���*�7 �� �0� FG� �D-H�� 

 >./ I5 I+ "!-5 )�*(�$+F  ���7 ��  ����J�� !�-� K�� �� )*��C5 L�9� *!I8���*��M .> � O�
�� K�� *!  "&� �9 I+  ���P��&�&1.5 

,-J   ("�$' 3+  )��I5 *-:%� K�� )(* ����� (! =(* !�5*�+ � �J�  ( ,-JC� ��56�� � *�5!-� .3����	 ��) >C�� �Q1  

"�$' 3+ )�� ���0C�5®� F�%R��	®  (��C+�&1�® ) ���#$����	 S���� *! &�E-8���*�7 *-:%� K�� )(*)*-% "*(! 8:16  >/� 

�0�*��:���1�(* >5-;* �65  )��! ( &U*!2±25 V-�C.  IW*! (*! 5  �5 *��0� �� ( *��0�30 *-:%� I5 �*-U  � �J� K��9�.&�  >Y.Z

 ��*�J�� K�� "&1$+*! =(* � �J� &�E-8���*�7 *-:%� K�� )(* I5[���� 185/0 �16/1  (070/122 �.�� ,��  �8�\ �5 ( ��56�� (*D )(*

���#$����	 �[� "�7 *	! Ephestia kuhniella (Lep.: Pyralidae)� I5 ��-1/ ��56�� -:%� K�� )��5 ,-JC�* I5[���� 338/5� 68/97 

( 997/1 �.�� ,��  �8�\ �55 I.&�	 > !  !�! ��$% ]��8% I+=(* *! � �J� !�5*�+  R-; K��8$�5"*(! )  )&�* *-:%�&��� �� ^7 

)79/0±95/25 (�(*  I5 _-5�� "&1$+ >Y.Z *�J����C+�&1�®)99/0 ±52/22 (�(* .!-5  *�J�� I5 _-5�� "!�� ���$' �J/ R-; K��8$�5

�C+�&1��® + *!!�5*� >Y.Z ��� "&1$+I5 �*-U ) � �J�27/0±39/30  I5 _-5�� �% ���$' �J/ R-; K��8$�5 ( (�(* !�5*�+ *�J��F�% -

R��	®  *!>Y.Z ���"&1$+ I5 �*-U ) � �J�31/0±85/20  (�(*!-5 F4� ��6�� K��8$�5 .I8��A� "&�  *�J�� *!��C+�&1�®  *!>Y.Z  "&1$+

I5 �*-U ) � �J� !�5*�+18/4±14/245 !&/ (&� "&��$�.  ��$% O�
�� K�� ]��8%�� &�! I+  *�J�� !�5*�+��C+�&1�®  K��8J+ ��P`�a-   �*

 )(* �8C�� )�� "*��	> � I8��! *-:%�.  

  

�5�
 ��� �����: >C�� �Q1 � "*�H/� �J/ R-;� F4�)*�A�  
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76                         "�$' �� �c�5 "&1$+ ��� ( "&1$+ )���! ��P�� ���*�0J� ( ���d*3+ *-:%� )(* ��Habrobracon hebetor 

6"�7"  

 ef' ���-J/ >��  >�J��S���  >C��  !�Q�� (

 ���	 *! >�(�
�>�!(&�� ����  !�5*�+ *! �*>�	3+�� 

 !�Q���� &1+ . g�H� ���P��5 I�(* >�	 3+ ��  &1%��

 3��6��>�9JW )��  I5 ,(�
�>�	 3+ �� K8�* K�5 �� �

 �&%�� )�W�5 �I�-%�P ���	 h-�� �&�f� ���$'

�M�5 "&%�� )��  ��!-\	 ( ���AZ !�-� *! ��:�+�� K�� �J 

 ( i	 <5�1�S��� >C���  *�G� *�0��* �� "!�f8 � �*(�d

 �* �8C������J% �� .> � "!�+ !*�-� K�� I5 IW-� �5�  "�(���

=(* )��  �f.84���  j�k-\-�5 R�81+ I.JW R�81+ )��5

���� l��-/  *�55I  *�+�� !(*  �* )&1�!-  ]��8% I+ *!

I1��� ����	 R�81+ )*�J�5 ��  (m./ )��  I8��! R�:%! I5 ���

 .> �!�5*�+ =(* )��  &1%�� ����J�� ��Z �� "!�f8 �

 ����� ��:�+��l��-/(  R�81+ >GW j�k-\-�5 R�81+

 .> � =�8C� R�' *! ���	�*�7 *-:%��&�E-8� 

Habrobracon hebetor (Say) R�81+ FG� l��-/ �� 

R�5 (*D  ��*�&0\-7 i-C����!-� I5 I.J' �5 *-:%� K�� .

*D I.'��( )���56� )�� !-c�  K�� �*�Cc R�81+ KJd

���(*D )-J% ( &�* l'��� !-c  �; �*�� &1+.  �� "!�f8 �

 �� *-:%� K��80  �� 3�5 �-1+� ( ��Z	 l:M R� 50 *-$+ 

 "�G5 �	 �� <� ( no  *! ��GW�� &%��� )Rafiee-

Dastjerdi, 2007( .���8��*�7)  "*�-J� �8C��I5 ��-1/ 

 �0�pc�� �� ��)  �9�:; ��1J�! �5���*� *! &�f� !*-�

IW-�  K�

��*��M I8��� I5 3
% ( > ����6  �*  *!

73� �1�5  ���	 R�81+ *! &�f� "�$' j� >�
�-� ��6��

 �f����&1+ )Fathipour et al., 2001 .(  

 )!�Q8 ! �9��*)Rafiee-Dastjerdi, 2007(  ���P�

 ( ��&1$+����&1$+� >�	 3+ ��) i*�0�!-��1 �

V-�-1�(�72!� -1�q � �3 ��*-�-.��6#� (4  *-:%� �5 �*H. 

hebetor  � *�5 ( !-J%I+ !�! ��$%  K��>�	 3+ �� 

�)*(	!�� )(* �5-.o��% ���P�  �C1W >:C%r�% (  ���s

                                                           
1. Thiodicarb 
2. Profenofos 
3. Spinosad 
4. Hexaflumuron 

*-:%� >�9JW 3��6�� H. hebetor &18��! � �J/ R-; ���

 *-:%� >��P`� �� K��>�	 3+ ��  )&��  .>��#% *��M

)Sarmadi, 2008 *-:%� ����f� I.'�� >� �C' (H. 

hebetor  �* >Y.Z I5 >:C%U-�I� "&� I/*6� �) 

"�$' 3+ ��) i*�+�C+(&1��5K��8��8\! �6  (

�&�J��&���7-.+7 � *�5 "!�+ (  =*�6�!�+  I+ I.'�� *!

*-:%� ����f��  (!>�	 3+ i*�+�C+(&1�� ( 

 &���7-.+�&�J��5� *�d >�	 ( 3+  K��8��8\!F+ *�d 

> � . p4$� K�1tJ�&�  I+>�	 3+  K��8$�5 K��8��8\!

 a-  �P� �* �5���8��*�7) *-:%� *�&��7 >�9JW H. hebetor 

.!*�! =(��(Grosch, 1975)  ���P���� ��&1$+

l��5*�+8  �* ���%�-� �5\-�lu�&� H. hebetor  � *�5 !*-�

*��M  "!�!3��+ (  I%��(* )*(*�5 *-:%�H. hebetor  �*

j�k-\-�6�� �����v� IQ�8%  F8C�  *!\-�lu�&�  I8C%�!

> �.  ( )&5�/) ��*�0J�Abedi et al.,2014 � *�5 *! (

��� ( ��&1$+��&1$+ K��8��q�� 9  ( �-� D-��� (!

 I5 K�8c���!��	 )*�Q�,�% ��) F�%-�5١٠® F�% (!*��١١® 

 *-:%� )(*H. hebetor  I+ &%!�+ "&��$��J/ R-;  *!

 ���J����*�J�  ��*�0J� ( )(&G� .>��! �\(6% �� 

)Mahdavi et al., 2015 ( ��&1$+ �P� � *�5 *! (

 �����-�!"�$' 3+ ��) V-f���7(�.+12  )(* !��-1�q � (

 &�E-8���*�7 *-:%� H. hebetor "!�f8 � K�5 �:C% )*���� 

.&%!�+ "&��$� �* *-:%� K�� )(* !��-1�q � ��  *! 3�(w7

 �d�'���8��*�7)  *-:%� )&�*H. hebetor  �5 I+

>Y.Z ��) ��� ( "&1$+ "&1$+"�$' 3+ ��) ���0C�5١٣® �

R��	 F�%١٤® ( ��C+�&1�١٥®  I5=(* (!  ��56�� ( � �J�

                                                           
5. Indoxacarb 
6. Deltamethrin 
7. Imidaclopride 
8. Carbaryl 
9. Cypermethrin 
10. BioNeem 
11. Neem Gard 
12. Chloropyrifos 
13. Biscaya 
14. Neem Azal 
15. Tondexir 
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 ,-JC�&%!-5 "&� *�J��� ���#$����	 S���� *!  !*-�

IC��
� >��� *��M.  

 
 
 ,�$"8
! ��  

��:�+�� � *�5 !*-�  &%!-5 �*�:/��:  

1-���0C�53® ���0C�5 : &��7-.+��� ��-J/ ,�% �5(240 OD) 

"�$' m�; �5 �$+ (<� *!  >�U�c �5 ���	 R�81+

 �P� ( j�J8C�  ( ��*�-� �� �J�I5�d � � ) ���0C�5 .>

(�.+ ����J�� "(�� �� *! R�8c� !�Q�� �5 ( > � l�1��-0�%

 [ �1� R�
8%�7,�� )6+�� i�H/� F8C�  I5 �:H/ )��� 

�* ���$'  R�81+�� &1+. �K�  ,�+ �[�  ,�+ )��5 F 

C7 ( I:17 "�-Z ����� *! I8C7 l�>:P  "&�  (R-H�� >+�� 

���5 ��J\	  > �)Bayer Crop Science, 2016(.  

2- F�%R��	4® :F�% R��	"�$' 3+  �9�:; j�k-\-�5

 j�J8C� R�H�8 � "&� "*�H/ ��  3��x "-�� I%�! 6v� )

> �. %F� )(�' R��	"!��  )R�9� "&�  K�8c���!��	 1% 

EC > � *! R�c� [:  I+�*�-� F8C�  ���$' �

�� !-�. � K�"�$' 3+  &�\-� ��J\	 �\-f��� >+�� S -�

 (F�% lJ/ I1��!R��	  l���,�J�  ( "&%-W ( "&10� ���$'

I$�* &�f  ,�+ > � )Zist Bany Paya Company, 

2016 .(  
3-��C+�&1�5®: �K�  R-H��� ,�% �5 *(	 6:  ��J�+ >+�� �

&1� *���5 I5 ��C+�Id�/  "&� "*�H/ )(�' (  lf.� �1Z(* )

5 &1� 6��M�-�C\-�� e�.Z <��� �-� D-��� ��� "&%-� .&��5 

�&�&W R-H�� K�� "�$' > � � �J� �$+I+  *!

3����	 ��)  !-c ���*�+ !&98�*! �*  (*D R�81+

[� "�7 �� > � "!�! ��$%Kimia Sabz Avar, 2016) .(  

 8!
�&��,! �E. Kuhniella   

 g(�y *!!�95� I5 �0�8 �7 5/5×55/15×25 8%� � �8� �

 *�&
�500 ��J� I5 ,&1� !*	 ,��" 15 !*	 �J4� ,�� 

 I��d�{&�  ^q 1/0  F4� �� ,��&�5  !*	I5 �*-U 

M��� *! g(�y K�� .&� 347 �	 )(* >c�-10��  �5��!) 

2±25 IW*!  �V-�C. >5-;* �:C% 5±60  "*(! ( &U*!

 )*-%16:8  �0�*�� :���1�(* >/�  �&� I530  ��35  �(*

 l��+ ���$' *-Gy ���� ��&� I8��A�. [� "�7 ��)  |\�5

 �� *-����q � "�#8 ! jJ+ I5g�y � �<JW *(	) "&� (  �5

) ��*�0J� ( �. �� =(*Morseli et al., 2008 (

F4� ���) .&� ,�Q%� I%��(*  

9:/ !
 �  8!
�& 
H. hebetor  

��-�\ �� *! �j g�H�*�5  !�&9�10-12 K (*D �c	 

!*	 &�5  I5 "!�� ( �% *-:%� >fW *�Gx ^q  �&� "!�! *��M

 I��d� �	&���*-:%� I�Av� )��5 .  lC/ i	 )(�' I:17 ��

10  *�1+ *! &U*!!�"*�- )  �� ^7 .&� "!�f8 � ��-�\ ��24 

 ��*-:%� >/� I5  (�I. 	 g�y �� *-����q }*�c "&�  I5 (

 l
81� &�&W g�y&%&� )Morseli et al., 2008(.  

���� ;�<(  !$'��H. hebetor 6� =!$> (<�:
  

�� I.'�� K�� *! g(�y  �oM I5 �0�8 �7 )�8710 

8%� � �8� I+ &� "!�f8 �  i*!�	 ��  �oM I52 8%� � �8� 

m+ .!-5 "&� "&��-7 )*-� �5 ( "&��5 g(�y  )�87 �5

 =(�f� ���U AZ�+&�.  �&85�3�7 j� �5 3����	

��>C Q1 �� >Y.Z����  ~/�5 I+��� �(�� 25 ( %75 %

 >�9JW&%&��  p4$�&� )Robertson and Preisler, 

1991(. >Y.Z )��K�5�1�5  I5 �J8�*�#\ I.U�� O��; ��

&�	 > !.  >Y.Z �� )��55 *��0�  �530 *-:%� !&/ 

 &�E-8���*�7H. hebetor  I+24  �J/ �� >/� �	 �� 

 !-5 I8�A� =(* I5IGW�-� F  "&%�J�M�5 �5 I8��� �Y% *! 

&�.  I�6Q�"!�! ��  �5,�% �6��*Probit chi analysis 

software 1997-2017  .&� ,�Q%� �
��IC  >:C% )

 j� �5�48%�"�$' 3+ I5  (�I. )  [��d�oc )1HQ( 

 K��9�&�.  ��6�� F�C
� �� *-8+�� K��U-��I "&�  F  j�

)[C'�5  F  >�J  ��6�� �5 (*�80� �5 �8�\ �� *�80� �5 ,��

 �5 I+ g&� !-W-� �5LC50  p4$��� !-��  K��9�

�� -�! >:C% ��� .HQ  �8$�5 j� ��&��5 )HQ>1 (

��$% "&1�!  g&� !-W-� )��5 F  K�� I+ > � K�� )

> � ��%�oc ( !*�! ��D�5 >�J �  > � K0J� �8'50 %

 K�5 �� �* g&� ��!-W-� ��!�:5 Campbell et al., 

2000)(.  

���� ;�<(  
!?@+ ��& ,!   

                                                           
1. HQ: Hazard Quotient 



78                         "�$' �� �c�5 "&1$+ ��� ( "&1$+ )���! ��P�� ���*�0J� ( ���d*3+ *-:%� )(* ��Habrobracon hebetor 

 K�� 3����	 )(**-:%� ���AZ <:1�  (*D �19�[� "�7 

 !*	 �(*!\���- ��) �j g�H�*�5 )8×5/4 8%� � �8� ,�Q%� (

 .&�10  !*	 ,��V-:  *�! I84�* ��-�\ �� �(*! ( 5/3 

 �  �  ��>Y.Z ��) m.84�  ��"�$' 3+ I5 �*-U 

 !*	 )(* >c�-10� 3��7 _-.4� (&� )Huang et al., 

2002 .(K�� 3����	  *!5 *��0�  �5 *��0� �� (15 !&/ 

 K  (*D2 [� "�7 24  I8/� .&� ,�Q%�  �� ^772  >/� 

�� "&%� )��(*D !�&9�%�5 ( &� =*�J� "!�� ( "& ,�% *�6�� 

Probit chi analysis software 1997-2017 >Y.Z-

)�� ��� ( "&1$+ K��9� "&1$+&�.  

�	
������ ����� 
 ��� ��������� �� ��  �
!

��� (AB�
 ��+!  !$'�� 8
! 6�(<�:
  

I5 *-Y1�  *�5�  ���P�>Y.Z)�� ( "&1$+ ���"&1$+ 

"�$' 3+ ��  )���8��*�7 )(*)&�*  &�E-8���*�7H. 

hebetor ,�J�  �-o %(*!�  ��-�\�j g�H�*�5  �52 

 �  � �� >Y.Z ��) ( "&1$+ ��� "&1$+��*�J��  I8$Z	

&� ( ^7 ��&� j$c ��  �� �(*!��-�\ 15  *-:%� >fW

 "!�� ( �%�j "�(* �� ��*) &� .(Huang et al., 2002) 

I5 *-Y1�  ��*-:%� I�Av���-�\ �� )*�1+ no  )(*� I:17 ) 

I5 I8$Z	 R-.��  lC/10 I�:9� %� .&\���- ��  &�* jM��� I5

 �5 S�����9��m "&�  .&%&� l
81� I5 IW-� �5��KI+  K��

*-:%�  !(&' !-c �8C�� "*(! l+ *! "!��300  �* (*D

8���*�7I �� &1+ � =(* V� � �5 ��*�0J� ( �. ��

)Morseli et al., 2008(  �� &9524 >/�   K�5 ��

)��*-:%� "&%� "&%�� "!�� ( �% &�E-8���*�7 *-:%� >fW j� �

 i�48%�I5 (  "��J�4  �c	 K  (*D !&/&�5  I5 !*	

\���- ��) �j g�H�*�5  i	 I5 I8$Z	 I:17 )(�' &�&W

lC/( l
81� &�&% K�� .\���- ��  �5\���- ��) (*D )(�' 

F\�  &� ��-9� I%��(* ��-�\ �� )��(*D ( "I5 �*-U 

 )*�&G#% �6Q��� &%&� lJ/ K�� .�� �7���  "!�� *-:%� �J/

 .>��� I��!� ��6��F4� *�6) ��*-:%� I5 �*-U I%��(*  ��

 �J/ ����7�	 ��  >:P ( =*�J�&� �� )��5 3����	 K�� .

 *! *�J��5  *��0� �5 *��0� �� (24  }�8% *-:%�.&� ,�Q%�  *!

F4� l'��� ,�J� 3����	 R-;� (*D� ����f� (  "�$'

 g�y �� l��+I5 *-; ,�J� ( � *�5 !*-� I%��(*  <��M(�� 

I.JW  �m.84� l'��� ��f.� �)&�* I.'�� �� �&� R-;

$' *-Gy ���� >�C1W ( l��+ ����	 ��  >:P&�.  

�	
�� ���� ����� 
 ��� ��������� �� �� 

 �
!��� (AB�
 !$'�� ��+!  61/�$" !, ��

2$:�" .��C�"  

*-Y1� I5  3����	 K�� ,�Q%�*! ��-�\ ���  (*D[� "�7 

 �&� I5 I+ !*	72  )�AZ �5 >/� 5 I8$Z	I >Y.Z  "&1$+

"&1$+��� (  ��"�$' 3+ Av��I "&�  "&%�� "&%� (!-5&% �

&� "!�! *��M.  ^q  j� *��8c� *! ��-�\ ��*-:%� "!�� 

>fW ���)  "!�+ �&� I524  >/�  *��M>��� �� ^7 .

 �� ��1�J;�F4� *�A�)  )��(*D )(* *-:%�[� "�7 !*	  �5)

 I5 IW-�l#%�  ( *-:%� K�� �!-5 �W*�c��K I+  ���  ( F4�

 ��56�� (*D �&5 )(* *-:%� �8C�� l'���l5�M "&��$� 

�� &��5( � (*D ��I5 �*-U  I%���&WI5 g�y )�87  ��Z

F  I5 I8$Z	  l
81�(Huang et al., 2002)  l'��� (

�F4�) *-:%� ��&%� (*D(l��+ "�$' ( "��f� �  �*-U I5

I%��(* � *�5 ( >:P &�.  

"!�! ��)  =(* (! �� I5 _-5��	 3�����5 "!�f8 � �� 

,�% *�6�� Two Sex Life Table (v:2015.002)  !*-�

6Q��I .��(�l >��� *��M.  

C;
�6 �D

�E �,�,��  

 *�&
�LC50  (LC30 3����	 �� lU�'>C�� )�� -

 "!�f8 � �5 ( >�5(�7 6�\�%	 =(* �� �Q1 �� ,�% *�6��Probit 

analysis software  K��9�&� I5 IW-� �5 I��%�5 K�� *! .

 ��f.� �&� !*�(��"&�!�Q  �&��� *�J�� *!LC50  �9M�(

�� "!�! ��$%"!�! .!-� I5 _-5�� )��P`���  )(* ,-J 

"*��	 *-:%� )&�* )���5  � �� "!�f8,�% ��*�6��) Excel, 

2007  (SPSS, 2010  �-��	 �� "!�f8 � �5Tukey  *!

��1�J;� no  95  &U*! I�6Q� !*-� l�.�� ( *��M )*��	

.>���  

  

F��%�  

>Y.Z)�� "!�f8 � "&�  3����	 *!�>C� �Q1   *-:%�

H. hebetor � �J� =(* *! )��5 F�%R��	® )0  (32/0  (

45/0  (645/0  (1  (3/1 �.�� �(�8�\ �5 ,�� ���0C�5® )0  (
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16/0  (30/0  (54/0  (72/0  (1 �.��  ( (�8�\ �5 ,��

C+�&1���® )0 (01/5  (432/79  (526/199  (300 

�.�� (�8�\ �5 ,��  (*D )��5 ([� "�7 =(* I5 !*	  ��56��

,-JC�  )��5 F�%R��	® )0  (26/0  (36/0  (73/0 ( 1 

�.�� �8�\ �5 ,�����0C�5 �(® )0  (99/1  (75/2  (01/5  (7 

�.�� �8�\ �5 ,�� ( (C+�&1���® )0  (063/0  (158/0  (

630/0 ( 511/2 �.�� �8�\ �5 ,��(  .&� K��9� !�! ��$% ]��8%

 =(* *! I+� �J� *-:%� )��5  *�&
�!&/) 

LC30����*�J) ���0C�5®R��	 F�% �®  (��C+�&1�®  [���� I5

0063/0 �652/0 ( 914/13 ��.� ,��  )!&/ *�&
� ( �8�\ �5

LC50 I5 [����185/0 �16/1  (070/122 ��.� ,�� �8�\ �5 

!-5 ) R(&W1( . )!&/ *�&
� LC30 (*D )��5[� "�7 	 !*

=(* I5  ,-JC� ��56�� [���� I5083/1 �535/0 ( 213/0 

��.� ,��  )!&/ *�&
� ( �8�\ �5LC50  [���� I5338/5 �

976/0  (997/1 ��.� ,�� 5 �8�\ �5 I > !&�	 ) R(&W2(.  

  

  

 R(&W1- >C�� ]��8%"�$' �Q1 3+ l��+ ���$' )(* 3����	 !*-� )�� Habrobracon hebetor  

Table 1. Bioassay result of insecticides tested on adults Habrobracon hebetor 
 

HQ Slope±SE hetero df Chi square LC50 

(mg/l) 
LC30 

(mg/l) 
Insecticides  

1.66  1.13±0.71  0.24 5  0.489  0.185 0.0063 Biscaya®  
0.86  2.083±1.64  0.388  4  1.14  1.16  0.652 Neem-azal®  
0.016  0.538±0.172 1.508 4  15.081 122.070 13.914  Tondexir®  

 

 R(&W2- >C�� ]��8%"�$' �Q1 3+ l��+ (*D )(* 3����	 !*-� )��[� "�7 !*	  
Table 2. Bioassay result of insecticides tested on larvae of Ephestia Kuhniella 

  

HQ Slope±SE  Hetero  df Chi square LC50 

(mg/L) 
LC30 

(mg/L) 
Insecticides 

5.66  0.757±0.48  0.45  4  1.361 5.338 1.083 Biscaya® 
0.010  0.416±0.87 1.15  4  4.60  0.976  0.535 Neem-azal®  
1.01  0.294±0.108  0.63  4  2.505  1.997  0.213    Tondexir®  

  

�	
������ ���  ��������� �� ��  �
! �!�" 

��� ��+!  8
! 6�(<�:
 
 "�.��C 2$:�" 

 �$G (<!���!
, ��� (%���  H�%I" E���"

�+!� !$'�� H. hebetor  

 !�5*�+ � �J�>Y.Z  "&1$+ ��� "&1$+ (��C+�&1�® 

 K��8J+ &��� *�J�� I5 >:C%��P`� ���0C�5 (®  K��8$�5��P`� 

 �* )(*"*(! -J% ( &�*  &�E-8���*�7 ���$' >��!) R(&W

3(.  =(* *!�5 *-:%� IGW�-� ,-JC� ��56��� >Y.Z 

���"&1$+ ) R��	 F�%®  3��+ [: �19� )*�!  "*(! &�*

-J% ( )&�E-8���*�7 ���$' �.+ &�.  K�1tJ�>Y.Z 

"&1$+ ) "�$' 3+ ���0C�5®  *! K���8��*�7  3��+

�19�  !�+ !�Q�� *�! I+��� >Y.Z I5 >:C%+ �f1� �P� "&1$

�8$�5 !-5 ) R(&W4(.*! =(* IGW�-� *-:%� �5 ��56�� 

�,-JC� >Y.Z ��� "&1$+ ) F�% R��	® [:  3��+ 

�19�  *�!"*(! &�* ( -J% )�.+ ���$' &�E-8���*�7 &� .

K�1tJ� >Y.Z "&1$+ ) "�$' 3+ ���0C�5® ~/�5 3��+ 

�19� *�! &� �	 I+ >:C% I5 >Y.Z "&1$+��� �P� �f1� �	 

�8$�5 !-5 )R(&W 4.( IC��
� ) �.+ (! R(&W _-5�� I5 

=(* � �J� ( "!�f8 � �� ��56�� ,-JC� ��$% !�! I+ *! 

=(* IGW�-� *-:%� �5 ��56�� ,-JC� *! >Y.Z )�� "&1$+ 

( ��� "&1$+ )��*�J�� ���0C�5® ( F�% R��	® R-; "*(! ) 

&�* ( -J% �.+ ���$' >:C% I5 =(* � �J� �8$�5 "!-5� 

��� *! *�J�� ��C+�&1�® *! �� (! �>Y.Z *! =(* � �J� 

R-; "*(! ) &�* ( -J% �8$�5 !-5 )&WR()�� 3 ( 4.(  
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 R(&W3-  ��� ( "&1$+ )���! ��P`�"�$' ) "&1$+ 3+ "*(! R-; )(* "!�f8 � !*-� )��  *-:%� -J% ( &�* )��

Habrobracon hebetor F  "&%�J�M�5 �5 V�J� =(* *!  
Table 3. The effect of lethal and sub-lethal concentrations of used insecticides on the developmental 

time of Habrobracon hebetor in contact method with residual poison 
 

Analysis Developmental time (days)   Concentration 
(mg/L) 

 
Stage Control  Tondexir®  Neem-azal®  Biscaya® 

F3,391=2220.86 
Sig=0  

1.99±0.01a  1.59 ± 0.04c  0.03b±1.87 0.03b± 1.87  LC30   
Egg   

F3,389=4315.59 
Sig=0  

1.99±0.01a  1.55±0.04c  1.91±0.03b 1.96±0.02a LC50 

F3,391=0.007 
Sig=0.999  

0.01a±1.01 0.01a±1.01  0.01a±1.01 0.01a±1.01 LC30  
L1* 

F3,387=0.01 
Sig=0.999 

1.01±0.01a 1.01±0.01a 1.01±0.01a 1.01±0.01a LC50 

F3,358=1.666 
Sig=0.174  

0.01a±1.01  0.01a±1.01 0.01a±1.01 0.01a±1.01  LC30  
 
 

L2 
F3,341=72.15 

Sig=0 
0.01a±1.01 0.01a±1.01 0.01a±1.01 0.01a±1.01 LC50 

F3,339=157.49 
Sig=0  

1.97±0.02b  1.96±0.02c 0.02a±2.01  0.03d±1.91 LC30  
 

L3           
F3,333=47.89  

Sig=0 
1.97±0.02a 1.96±0.02a  1.93±0.03

b 1.94±0.02b LC50 

F3,339=96.378 
Sig=0 

4.32±0.05c 4.33± 0.04c 0.06b±4.40 0.06a±4.45 LC30  
 

Pupa        
F3,333=503.10 

Sig=0 
4.32±0.05c 4.58±0.05a  4.40±0.06b 4.29±0.05c LC50 

F3,339=424.81 
Sig=0 

17.45±0.49a 17.53±0.52a  0.44b±15.49  16.01±0.52b LC30  
 
Adult        F3,333=387.64 

Sig=0 
17.45±0.49a 17.68±0.43a 17.46±0.56

a 15.34±0.46b LC50 
 

F3,339=659.46 
Sig=0  

10.28±0.06a 9.83±0.07b  0.07a±10.24 10.21±0.08a  LC30  
 
Pre adult      F3,333=205.47  

Sig=0 
10.28±0.06a 10.03±0.07a 10.19±0.07a 10.19±0.07a LC50 

F3,339=347.02 
Sig=0 

25.84±0.79a  22.24±1.007b  16.56±1.07c 18.34±1.09c LC30  
Total  
developmental 
time F3,333=369.31 

Sig=0 
25.84±0.79a 22.52±0.99b 16.8±1.17c 17.53±1.07c LC50 

*L: Larva 
Different letters within each column show significant differences at P<0.05 (Tukey test) 

 

 

 

 

 

 

 

 

  

 



�� &.W ������ ���	 ��
�
8 "*�J� �3 R�  �1397                                                                                                                                81 

 R(&W4- "&1$+ ��� ( "&1$+ )���! ��P`� "�$' ) 3+ "*(! R-; )(* "!�f8 � !*-� )�� -J% ( &�* )��(�(* I5)  *-:%�

Habrobracon hebetor ,-JC� ��56�� �5 IGW�-� =(* *!  
Table 4. The effect of lethal and sub-lethal concentrations of used insecticides on the developmental 

time (days) of Habrobracon hebetor in Poisonous host method 
 

Analysis  Control  Tondexir® Neem-azal®  Biscaya® Concentration  Stage 
F3,387=1318.73 
Sig=0 

1.99±0.01a 1.65 ± 0.04c 1.71±0.04b 1.78± 0.04b LC30   
Egg             
           F3,395=864.006 

Sig=0 
1.99±0.01a 1.74±0.04c 1.75±0.04c 1.77±0.04b LC50 

F3,391=0.007 
Sig=0.999 

1.01±0.01a 1.01±0.01a 1.01±0.01a 1.01±0.01a LC30  
 

L1 * 
F3,389=0.198 
Sig=0.897 

1.01±0.03a 1.01±0.01a 1.02±0.03a 1.01±0.01a LC50 

F3,338=0.539 
Sig=0.663  

1.01±0.01a 1.01±0.01a 1.01±0.01a 1.01±0.01a LC30  
 

L2 
F3,324=1.45  
Sig=0.228 

1.01±0.01a 1.02±0.03a 1.01±0.03a 1.02±0.01a LC50 

F3,334=735.84  
Sig=0 

1.97±0.02c 2.24±0.05a 2.13±0.04b 2.18 ±0.04ab LC30  
 

L3                
F3,319=2276.24 
Sig=0 

1.97±0.02c 2.32±0.06b 2.49±0.05
a 1.97±0.01c LC50 

F3,306=6802.27 
Sig=0 

4.32± 0.05d 5.86± 0.06a 5.36±0.05c 5.64±0.11b LC30  
 

Pupa           
F3,313=2978.51 
Sig=0 

4.32±0.05d 4.97±0.03a 4.87±0.03b 4.67±0.05c LC50 

F3,306=3603.95 
Sig=0 

17.57± 0.5a 13.12± 0.31b 12.62±0.29b 12.99± 0.31b LC30  
 

Adult         
  

F3,313=2902.56 
Sig=0 

17.57±0.5a 13.93±0.34c 14. 81±0.41
b 12.01±0.26d LC50 

F3,306=3473.90 
Sig=0  

10.28± 0.06c 11.58± 0.09a 11.1±0.11b 11.64±0.13a LC30  
 

Pre adult       
F3,313=3442.9 
3Sig=0 

10.28±0.06c 10.94±0.06b 11.12±0.06a 10.33±0.06c LC50 

F3,306=1756.01 
Sig=0  

25.95±0.79a 20.74±0.78b 17.44±0.97c 19.28±0.86b LC30  
Total  
developmental 
time F3,313=2687.68 

Sig=0 
25.95±0.79a 19.22±0.91b 21.16±0.96a 17.55±0.81c LC50 

*L: Larva 
Different letters within each column show significant differences at P<0.05 (Tukey test)  

 

 �$G (<!���!
, ��� �I
 �C�!  !$'��H. 

hebetor  
 (<�:
 8
! 
, 6�2$:�" .��C�"  

 R-; � �J� =(* *!"*(! )  �� l:MF4� )6�* 

)TPOP1 (�� "!�f8 � �*-U *! ��C+�&1�® *!>Y.Z 

��� ( "&1$+ 3��+ [:  "&1$+�19� *�!  >:C% "*(! K��

> � "&� &��� I5�  !�5*�+ �\("�$' 3+ )�� ���0C�5® ( 

R��	 F�%® !�! 3��6�� &��� I5 >:C% �* "*(! K�� *! .

 �-Hc"*(! ) F4� )6�*�  !�5*�+>Y.Z "&1$+��� ) 

                                                           
1. Total pre-oviposition period 

)��*�J�� ���0C�5®  (R��	 F�%®  3��+ [: �19� *�!  >:C%

*�J�� *! ( &� &��� I5 ��C+�&1�®  "&� �	 3��6�� [: 

 =(* *! .> � �5 *-:%� IGW�-�,-JC� ��56��  R-;"*(! ) 

 �� l:MF4� )6�* I5  ��Z ��  *�J�����0C�5®  �5>Y.Z  �"&1$+

 *!��*�J�����   �5>Y.Z ��� ( "&1$+ 3��6�� "&1$+

�19� )*�! ,�J� *! =(* K�� *! .> � I8��! ��*�J��  R-;

"*(! ) F4� )6�*  &��� I5 >:C%3��+ I8��� > � ) R(&W

5(.  
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 R(&W5- "*(! R-; F4� �� l:M )�� F4� ( )6�*  )6�* (�(* I5) *-:%�Habrobracon hebetor  ( "&1$+ >Y.Z ��P`� >��

"&1$+ ��� "�$' ) 3+ 3����	 =(* (! *! ��  
Table 5. Total pre oviposition and oviposition periods (in days) of Habrobracon hebetor treated with 

lethal and sublethal concentration of insecticides in two methods   
 

Insecticide 

 
Concentration Contact method Poisonous host method. 

Ovi-period TPOP* Ovi-preiod TPOP 

Biscaya® 

 
LC30 

16.84 ± 0. 30e 12.32 ± 0.08a 12.43 ± 0.01d 13.72 ± 0.17a 

 
LC50 

0.01
f±15.11  12.25±0.06

b  0.05
f±11.03  12.14±0.06

d 

Neem-azal® 

 
LC30 

14.28 ± 0.19g 12.23 ± 0.07b 12.02 ± 0.14e 13.16 ± 0.14b 

 
LC50 

0.03
c±17.46  12.19±0.09

c  14.80±0.03
b 13.14±0.05

b 

Tondexir® 

 
LC30 

18.34 ± 0.18a 11.72 ± 0.09f 12.99 ± 0.14c 13.74 ± 0.09a 

 
LC50 

0.01
d±17.22  11.97±0.09

e  12.94±0.05
c 13.04±0.06

c 

Control 
 
 17.82 ± 0.31b 12.15 ± 0.07d 17.91 ± 0.31a 12.19 ± 0.05d 

Analysis 

LC30  
F3,237=3138.20 F3,237=529.76 F3,212=11016.69  F3,212=2239.72 

LC50  
F3,240=1930.56 F3,240=140.51 F3,227=10036.94 F=3,227=3918.13 

 
Total 

F6,410=2765.56 F6,410=342.15 F6,372=7522.3 F6,372=2295.3  

*Total pre-oviposition period 
Different letters within each column show significant differences at P<0.05 (Tukey test) 

  

 �$G�:J  ��,�" 
 �� =���� .�C�"�I
 �C�!  


��#$%���!�& !$'�� (��/ �'��  

 ��$% ]��8%�� &�! I+ �J/ R-; "&� *�J�� "!�� ���$'

 �5���0C�5® ( R��	 F�%® � �J� =(* *!  &��� I5 >:C%

3��+  I8��� > ��  *�J�� *! �����C+�&1�®  g�8c��19� *�! 

 "&��$� &��� �5�J% !-�.  R-;�J/  �5 "&� *�J�� �% ���$'

>Y.Z)�� ��� ( "&1$+ 3��+ &��� I5 >:C% "&1$+

�19� *�! &18��!.  *! �% ���$' �J/ R-; 3��+ K��8$�5

>Y.Z "&1$+ ) ��C+�&1�® �� &��5.  ��$% ]��8%I+ !�! 

 R-; �5 "&� *�J�� "!�� ���$' �J/��C+�&1�®  �J/ R-; �5

 *��M "(�� j� *! &��� "!�� ���$'�� !��� K��8$�5 .

 ��6��F4� )6�*  j�"�$' )  *! "!��>Y.Z "&1$+ ) 

��C+�&1�®   "&��$�&� ��$% ]��8% .�� &�!  R�J/� I+

��*�J�� �% I5 "!�� �C1W >:C% 3��6�� [:  =(* K�� I5 

&��� *�J�� I5 >:C%� I5 6W  *�J��R��	 F�%®  K��8$�5 I+ "&�

! ��6��*�J�� * ��C+�&1�®  "&��$�&� ) R(&W6( R-; K�5 .

=(* (! *! �% ���$' �J/ 3����	 ) ( � �J� ��56��

,-JC�(  g�8c��19� )*�!  !-W(!*�&% )F=84.93  و

df=333  وt=0.346  وp=0.73(�  �J/ R-; K�5 ���

 g�8c� "!�� ���$'�19� *�!  !-W(!*�! )F=77.11  و

df=806  وt=4.08  وp=0( &W)R()�� 6  (7.( 
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 R(&W6- F4� ��6�� ��% ( "!�� ���$' �J/ R-; IC��
�  *-:%� �C1W >:C% ( )6�*Habrobracon hebetor  I5 "&� *�J��

�M�5 �5 V�J� =(*F  "&%��  
Table 6. Comparison of the female and male Longevity, the eggs laid and sex ratio of Habrobracon 

hebetor in contact method with residual poison 
  

Insecticide 
 

Concentration 
(mg/L) 

Longevity (days) 
 

Female                 Male  
 

 
Total eggs 

  
Sex ratio 

(Female/Male+Female) 

Biscaya® 

 

LC30 29.76±0.29b 20.33±0.28b 185.13±5.55d 0.60 
 

LC50 28.43±0.32c  20.25±0.22b 
177.04±2.38d 

0.59 

Neem-azal® 

 

LC30 27.57±0.29d 20.85±0.31b 204.56±6.85c 0.57 
 

LC50 30.46±0.15a  20.58±0.16b 211.31±7.87c 0.56 

Tondexir® 

 

LC30 30.39±0.27a 20.11±0.19b 201.83±4.19c 0.61 
 

LC50 29.86±0.17ab 20.14±0.16b 245.14±4.18a 0.63 

Control 
 
 

30.21±0.34a 21.08±0.25a 
227.47±3.30b 

0.58 

Analysis 
 F6,424=16885.64 

Sig=0 
F6,175=66.98 

F6,410=23.04 
Sig=0 

 

Different letters within each column show significant differences at P<0.05 (Tukey test)  
 

 R(&W7- F4� ��6�� ��% ( "!�� ���$' �J/ R-; IC��
�  *-:%� �C1W >:C% ( )6�*Habrobracon hebetor  I5 "&� *�J��

,-JC� ��56�� �5 IGW�-� =(*  
Table 7. Comparison of the female and male longevity, the eggs laid and sex ratio of Habrobracon 

hebetor in poisonous host method 
  

Insecticide 
 

Concentration 
(mg/L) 

Longevity (days) 
 

Female                    Male 
 

Total eggs 
  

Sex ratio 
(Female/Male+Female) 

Biscaya® 

 
LC30 

26.42±0.2c 20.25±0.46b 87.77±0.57e 0.61 

 
LC50 

23.06±0.1e  19.57±0.14e  95.46±3.48d  0.63 

Neem-azal® 
 

LC30 
25.16±0.28d 19.95±0.09c 120.01 ±0.28c 0.64 

 
 

LC50 
27.95±0.14b 19.63±0.16c  182.16±1.61b 0.65 

Tondexir® 
 

LC30 
26.74±0.21c 20.77±0.19b 122.03±3.28c 0.60 

 
 

LC50 
26.51±0.25c  20.47±0.19b  92.66±2.40de 0.64 

Control 
 
 30.36±0.35a 21.12±0.25a 227.47±3.30a 0.58 

Analysis 
 F6,384=5030.74 

Sig=0 
F6,160=199.30 

Sig=0 
F6,372=463.60 

Sig=0 
- 

Different letters within each column show significant differences at P<0.05 (Tukey test) 
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Abstract 

Habrobracon hebetor Say (Hym.: Braconidae) is one of the most important larval parasitoids 
that has been exposed to many pesticides. In this research, the biological effects of pesticides and 
herbal extracts on this wasp were investigated by contact and poisonous host methods. Bioassay tests 
of Biscaya®, Neem azal® and Tondexir® on this parasitoid wasp was determined in laboratory 
conditions (8:16 h L:D, 65% humidity and 25 ± 2°C) in 5 replicates and each replicate with 30 wasps 
at contact method. The LC50 of these treatments in contact method were 0.185, 1.16 and 122.070 mg/l, 
respectively, and in the poisonous host method on the laboratory larval host, Ephestia kuhniella Zeller 
(Lep.: Pyralidae), were 5.388, 68.97 and 1.997 mg/l, respectively. The highest growth period after 
control (25.95 ± 0.79 days) was related to Tondexir® in contact method with lethal dose (22.52 ± 0.99 
days). The highest longevity of female wasps was related to Tondexir® in the sub lethal dose by 
contact method (30.39 ± 0.27 days) and the highest longevity of male wasps were related to sub lethal 
dose of Neem azal® in contact method (20.85 ±0.31 days). The highest numbers of eggs belonged to 
lethal dose of Tondexir® in contact method (245.14 ± 4.18). The results of this study showed that the 
use of Tondexir® had the least effect on growth factors of this wasp. 
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