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Aphis gossypii (Hom.: Aphididae) 

Sublethal effects of imidacloprid on the life-table parameters of  

Aphis gossypii (Hom: Aphididae) 

 

����� ���	
������ ��	� ���� ���� ���� �����∗� ���
	� ������	����� 	����! " � 

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

3�( 4��*" �5�6- ��	 ��7	780 9:;�<�� ��7	780 =>
  =" ��./��0 � 

)��0��, @�<�� :,�/� <*�$�BCD��0 ��E- @�F� : �'G;/�BC�( 

 

����� 

       ,�
��I 9I �J	��/ 9
 9��0 �
<�� =I  �� ���   KL��/ � ��  �L0       ��L�� �L7	G�0 <����L( �,  

�/,2�� /M �/�N ��L*  L"I/�	��/ =�    6	O�L� 9JL� ��� �L�/�-�Aphis gossypii (Hom.: Aphididae) 

   <�� �/�P �;��
 ,��(.   ��()� K�/ �,  ��*    K�/ ��'*I��) �/�M/��*N   �J(/��- ��� =I  �� �

�	O�0  �R(  � �;��
 �� .=��()�  �, ��    ���L(, S�/�L� �±3�    9L��,      �$L:2 <L
�%� �,/�1	J2�L; 

� ± TU  �V�,� ���2 ���, ��  � ���'��� <W�;C  �L� X�LY2/ �Z���0 <W�; .    K	L	#0 �/�L


   [:�, )/ ��R(�	O�0 ����J(/��-    ��
 ���   ��	\ ��	  ��J- .��, 9I ����    �]P 9
 �/� �J2�;   �LJ(

 �'J�/, �/�P  �� �,�GJ;/.   ��*N ,�W [�    _(�I �0)      �J*- `]; ��� �
 ��� ���a � b:�,   ��L�

��
    �, 9I <c�d     e��8( ��� 9	V�0   9%�d ��/�-��I/�	��/ ��;      �L� �)�;��� �,�
 ��� �� 

       �,/, )/ �����
 ��2) e��� ,�Y�/ �
 � ���  ��(� <;�
 �      �L	O�0 ��L��J(/��- )/ �,����
   �L�R( 

 �(� <;�
 .             �L�/�-��I/�	��/ ��L�	0 � ���� �, 6	O�� 9J� _(�I �/�*N ��W e�% �RI/�N�   9L


                                                           
∗ Corresponding author: Heidari419@yahoo.com 



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

 

 

 ��

0  f	0��� � D  ,�
 )�� .                  ��L�	0 � ���L� �, ��L�a )�� K	LO�/ �, _L(�I �/�L*N ��2) �	(/

 f	0�0 9
 ��/�-��I/�	��/BU/D � 3�/3 �(� <;�
.      _LI ,/�L#0 K	12�L	( �L� gO�\�2 �	RZ0 h�2

               ��L��
 �,�LI ��L2) )�� K��\� �0 9I �,�( [� )/ _V�N �,�( !�J2      �L�/�-��I/�	��/ ��L�	0 �,

iT/B,�( !�J2 ���� 9
 <$:2 9I ,�
 � )�B/Di(  _
�P ��% 9
9cNj( �/,/, .�*2 =��I . 

   gO�\ h�2�	O�0  _R( (R0)           _L:2 [L� �, ,�L� �� �/)�
 ��� K�61��� �,�( !�J2 ,/�#0 9I 

�(         f	0�J
 ��IE( ���	0 � ���� �, ����
�3/�B   � D�/�        ,�L� �� k/)�
 �,�( !�J2    �L� ,����L
 .

2 9I <	#�� =�/6�/ �0/l h�2       �L( )�� [L� �, ,�L� �L� k/)�L
 <L	#�� �L�� h�  ��L��
  �,

���	0  �����/�-��I/�	��/ � ���� �  f	0�0 9
3�/U � U�/U �� �,) K	�>0 ���	0 �, ,/, .�*2 9I 

    ./6	( 9
 ��/�-��I/�	��/C� %   <;/ �,�I /�	- =��I .         =LI ��L*N &%�LP �LM/ �12�L	
 n�� o��J2

   �J(/��- ��� �
 ��IE(  ��  ��	O�0  �R( � �       L( e�J'I 9Y	J2 �, � 6	O�� 9J4        ��� =LI <L�� KL�/ �M

�( ��IE( <�� ���
. 

���� 	
����� :�6	O�� 9J�  ��/�-��I/�	��/� ��J:�) e�����'*" ��) �/�M/  

 

����� 

   <LL�� )/ �,�GJLL;/ 9LL
 �,�LL�) �LLN �LL0 �)���LL*I �, ��LL�� e�LLJ'I �)��LL(/ =LLI �LL� �

      <L;/ ��L� 9JL:
/� ���	�	� .     Z�p�LO�	
 �/�LM/ �
�L�)�/  <L�� �  =LI   �L�       /�LJ
/ )/ ��L�� ��� 

               <L�� ��L( )/�, �/�LM/ 9L
 ��LJ�I 9L��0 � ��L� 6I��J( �	( � q�( ,��� �
 ���  =LI  �L� 

   <;/ ���,� ���� ���.          �L( .�L*2 �L	\/ ��L7	780 o��LJ2      9LI �L'�,,�)  �L�     ��'L*I �L�) �

�LL( ��LL$	I�0 KLL�/ 9LL2� ��LLJ�� � �p�LLO��6	� �LL'2/�0 �LL��LL'
 �  /� r�LL� �LL	d � r�LL� ��LL-

<80 �	Ms0 �/�P  �L'�, (Haynes, 1988).  K��LJ�
 F��  �/�L
  �
�L�)�/  �LM/  �L�I   <L�� [L�  �=LI 

 �JLL:�) e�/�LL� _LL	�80 � 9LL�6Y0 Walthall & Stack (1996)  �LL�LL;t �'�LL;� ,[LL	�/��( 

Ahmadi (1993) �( ���
. 

  [	�/��(, �;�'� t;      �]	8( �;�'� t; �, F�� [��      ��L��J(/��- 9I <;/ �J	#��

   �, /� �J:�) e���    ,�/� ��$;�8( �(    �#P/� K	�>0 �0 �'I  ��L0   )/  �	MsL0 ) �/�  	8( <L: L] �

	I�0 )/ _LLV�NLL$,��� <LL;, 9LL
 ����LL\ �� (Stack & Wennergoen, 1995) . F�� KLL�/ �,



                              	��#$%��& '��(� 	���)*�$� +%,��� �-� 	-.�& /!� ��0�-
���1 �!� ����1��%������ ... 

 

 

 ��

       <c�d u�#( �, 9I �J	#�� �J:�) e��� ����J(/��-  ��      �/�LP ��L''I �,�LO� [L� vL�J>( �

 <;/ 9J��          �- .�Lw � ,�� �( 9:��7( ���� <	#�� �
      tL; � �Z�p�LO�I/ ��L��J(/�   �L;�'�

 �( f	I�0 �2���       9I <;/ K�/ �(��W u�� 
,����  <�� �/�M/ =I  ��        6L	2 <L	#�� `]L; �, 

�(   ,�� X�Y2/ �2/�0.      [L	�/��(, _L	�80 � 9�6Y0 .�w K	'x��     ���'L*I �/�LM/ �L
 ��jLW 

�/�M/          �L( y�L:N 9L
 6	2 /� ��'*I ��) ,���           [L	'Z0 KL�/ )/ �,�GJL;/ �L
 K�/�
�L'
   z�L	7(  

�#P/�  �0   <�� �/�M/ )/ � =I  ��  92� ���    �L�     K	L�� � �L	G( �        �L( _LV�N <L�� ��L%  ,�L�  

(Stack & Wennergoen, 1995).  

9$'- 6$; 9J� Aphis gossypii Glover (Hom.: Aphididae)  <L�� [�  ���L:\ /)   9LI <L;/ 

      ��*N )/ ���	:
 )/ .� e�J'I �/�
 =I  ��     �( �,�GJ;/ &	;� v	% �
 � ,��. 
    9JL� <(��7( )��

 ��*N 9
 =I  ��  �( f$;      ��*N )/ ���	:
 9I ,,� =I  ��       <�� K�/ e�J'I �/�
 �,�GJ;/ ,��( �

�	d � /��I�2 �0�( )/ +-  �M4(�2��  (Kerns & Gaylor, 1992)./ 9J� .�	{% 9w � �� �,��N �0 

 �#	$% ��''I e�J'I _(/�W �,�
�2 9
 )�#	$% .�'��,( <�� ,�
��I �M/ �, =I �� )�L
   �L(  �,,�L 

        ��*N )/ �,/�#0 9I <;/ ��� g>*( |�}�( K�/ =I  ��    9J� ����,/) [��80 �,   �� �M4(�2 

(Kerns & Gaylor, 1993). 

9:��7(  ��                 6L	2 � ��� �	O�0 !�J2 ,/�#0 � ��� v�J>( _N/�( ���, e�% K	
 ��� X�Y2/ �

     �����,/) e��� v�J>( ����J(/��- �( .�*2    �/�M/ �
��)�/ 9I ��,  ��*N ��'*I��)  =I  ���

       <�� [� ��I �M/ ,����
 �/�
 F�� K��J�
  �( =I          � K��LJ�
 �#	$% =�/6�/ �0/l h�2 � ���


 �J(/��- K��0�$J#(          ��*N ��I �/�M/ <���2 �, � ��'*I��) �/�M/ 9:��7( <�� =I   �L�  ��� 

  ,/) � ���  �( <�� ��*N ���� ���,/) k�7
 9
 ~�
�( ��Wj%/ 9I /��) ����
�   KL�/ �, KL; � 

<;/ ��� 9Vj\ ���(��  �, ��	V��\ K�/ �, �		{0 92� �� 
m
r�( .����2  ,��. 

/  - )/ �,�GJ; �J:�) ����J(/��    ���
 )/ _$P ���,  �    ���- _I ,/�#0   ���     �� S;�0 ��� �	O�0 

���*N    ����'0 9
��2         �L�) �/�LM/ 9:��7( �/�
 �$;�'( �j( �2/�0    ��L*N ��'L*I  =LI   �L� �

 ��� v�J>(   �*N �J:�) ��	V��\ �/ ���
  .           �L�I �/�LM/ �
�L�)�/ �/�L
 F�� K��J�
 /EO

 <�� [� �=I /�)/�2 	��   .� ��'*I��) �/�M/   ��         �J:�) e�/�� _	�80 � 9�6Y0 )/ �,�GJ;/ �
 

�( ���
 .  ���� <����( �,�        y�>J2/ �/�
 <;�, t	��0 l�>0/ <��  <L��   =L"    X)� �fL;�'( 



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

 

 

 ��

  g\�� �0 <;/  ��   <�� <	#�� ��� �    �M/ <80 <��  ="  �2�� �;��
  .    ��L��J(/��- ,����L


                �LM/ 9L#O�]( �L��% )/ �/�*N <	#�� �		{0 ��82 K		#0 � <	#�� ��� <L��   =L"    ��� �L
 

  ���2/�0�	O�0  �R(��        �/�M/ 9#O�]( �, �#]P ����} b� <��  ="  ��  ��J���2 �    y�>J2/ ��*N  =" 

 �( f;�'( ���
.        r�� ���� <	#�� �)/�2/ �0�#O�]( K	'w           )/ �,�GJL;/ )/ +L- /� r�� �	d �

<��  =" =	-   �( �'	
 �''" .   �;��
 K	'w X�Y2/ /EO  ��        �L;� �L( �Lc2 9
 ����} ���     9L" /�Lw 

<��  ="  �� �(    �'2/�0   92� ��J�� � �p�O��6	�  ��         <80 /� r�� �	d � r�� ��-�'
 ��	Ms0  �/�P 

 �'�,(Haynes, 1988) �M/ � .� ���,   b��80 ,�/�( �\�
�	O�0  _LR(   ��L�� ����,/) =�/6L�/ � 

�(  ���
(Walthall & Stack, 1996) .  � �L	(�Y2/ ��/�\ <:5� 9
 ���	�	� �)��$( &P/�( K�/ �,

 �( �JN        ,�L� r�L� �L	d �L� r�� ���� <	#�� =�/6�/ f$; �2/�0 .     X�LY2/ KL�/ �L
 ��jLW

   |�2 K�/ )/ �0�*��()��        �����" ./6	( )/ �'	�>0 �2/�0 �( <��  ="   ��� e�J'" �,   ��, <;�
 � .

        ����J(/��- � <	#�� =�/6�/ �0/l h�2 9$;�8(�	O�0  �R( �( �        <	#L}� ���1L*	- �/�L
 �2/�0

       )/ �,�GJ;/ )/ +- <�� b�<��  ="                 g\�L� �L� �L�" �/6L
/ bL� ./�L'W 9
 � ���
 �'��)�/ 

b�p�O�"/�92� ='"/�  �� _
�7( �, /� <�� �<�� ="��, .�*2 . 

   9(�2�
 9I �Y2� )/ ���( ���� �0 ���� <���s<�� )/ �,�GJ;/ �
 ��J*	
 �	I  =LI  �L� � tLI 

   ,�/, �]\    �	780 K�/ /EO    ��) �/�M/ �0 ,�/, �#;   ��L*N ��'*I       ��� /� �L�/�-��I/�	��/ =LI

 �J:�) e��� ����J(/��-A. gossypii  �,��2 K		#0��
       �L
 ���L(� � �0�$L;�8( t	��LG( ��L� 

 F�� )/ �,�GJ;/Carey (1993)�t�(  �0��- K� ��2) e��� ����J(/ � ��R(�	O�0 K	12�	(.�  �L� 

, �M/ <80 /�) ,����
 ��/�-��I/�	��/ ��'*I��) �'". 

 

����� ��� 

 6	O�� 9J�A. gossypii ��( �	0 �, �BC390�
 ��� )/ tP &
/�0 )/ tw 9#�P ��J;�� )/   �L� �

 &�� 92/��'�            �*N 92�>� 9
 =��()� X�Y2/ <�� ���;�'� )/ +- � �� �����     ���L �L;�'�

��	      !�I �)���*I ��Z*2/, �Z�6-_7J'( �� .92��2  ��   ��7
�; 9#O�]( ,��( �      tL; u�L#( �, 

  �2,�
 9J��12 �/�P .
  9     ,�Y�/ � F���- ��c'(  b� 9J� �'�I�   )/90�
  ��    �, 9LI 9�
 �'w ��	\ �

9:GP  ��             �>� S�/�� �, �'�I � ��� �,�GJ;/ ��'J�/, �/�P 92�>� �, ,���( �6�� �   9L2) ��L(, 



                              	��#$%��& '��(� 	���)*�$� +%,��� �-� 	-.�& /!� ��0�-
���1 �!� ����1��%������ ... 

 

 

 ��

� ± 3� 9��, �J2�; ,/� �$:2 <
�%� �� ± �U�#	$% ���2 ���, � �V�,  (�� ��/��12. 

    K	�>0 �/�
 �0�(�7( ��*��()� �, LC50 N �/�*     <Lc�d u�#( �, _(�"    �L�   vL�J>( �

 �'J�� �/�P t; .q�
 ��c'( K��
 ��q�
 ��� )/ t; F6�� 9�N�( �0 ��	\ � ��  �2�L� ���;/ 

      <W�; t	2 )/ +- �)       q�
 `]; �, t; �/�]P .�� b*\ <��  �� (  ��L�/, ��#]P �/   _5L� 

      bJ*0 .��, ���V/ q�
 )/ ��� ����
  ��            ��� �L
 _L(�" �/�*N � �� 9J�/E ��J- �.�   �L� 

 ��,� �)�;��� .   )/ +-3D       �	( � q�( ,/�#0 <W�; .�  ��           �/�L7( z�L;/ KL�/ �L
 � F���� 

LC50�(� <;�
 . 

     *��()� X�Y2/ �/�
 95'�/ 9
 �c2     9J� )/ ���� 9
 ��/��(, ��  ��       )/ /EO ,�
 )�	2 K; t� �

             90�
 ��� � ��,� /�� �O�
 9J� �,/�#0 ��,��0 ���V 9
 ��� _	5*0 �'�"   �L�     9L
 ��L	\ �

  ��(3D         ���- 9
 |��� ��/)�5
 ����
 �0 �� �)�;��� <W�;     �'���2 ��/))    �LP�� 6	O�� 9J�

 <;/ �:'� X��Elbert & Cartwright, 1997)( .     9L0�
 ��� )/ �O�L
 �/�L*N �L#
 )�� bL�  �L� 

     ���- f	0�0 K��
 � �2�� rEN  ��             ���L- KL�/ � �L(� <;�
 .�:5� K; �
 �)�� b� �   �L�   �L0 

        9J� ��� �0 �2�� ��/��12 ���
 .�() 9
 .�	;�  ��          =��L()� X�LY2/ <�� )�	2 ,��( K; t� �

���
 z�J;, �,. 

   ��) �/�M/ ,����
 �/�
   �� ��/�-��"/�	��/ ��'*"         /�LJ
/ 6	O�L� 9JL� �J:�) ����J(/��- �

q�
 ��  z�L'	(/, 9J��/� ��	\ �)Cucumis sativus var. damians(     �L
 �L1JG� =L� 9L�N�( �, 

  <c�dLC50  ��,� ���	0  .       �� �,�GJ;/ �]7( y� )/ ���� ���	0 �, .     �/�]P .�� b*\ )/ +-

   q�
 `]; �, t;  ��        q�
 ��� �
 K; t� _(�" �/�*N �/�#0   ��   ���	0 � ��� ���    �L� �)�;

    )/ +- �3D    ,/�#0 <W�; 3U              ���L�
 ���� � t; ������	0 )/ X/�" �� )/ ��2�( ��2) ��*N 

     �� y�>J2/ �/�50 b� ��*N �� .              vL" �, 9L" =�, ��J- b� �, X/�" �� �/�*N K�/ +�;

  .��      ��� <�/, �/�P ��� ���	0 q�
 b  ��,� �)�; .   9���0 ��c'�
��J-  ���   ���    ����L
 `];

  ��  [J*0 )/ [�  ��   ��J- �  � 9		$#0 �\/��;     �L� ��2���- ���0 �
  . [JL*0   �L�    .��, ��LJ- �

     ��(, S�/�� �
 ��0�
�Z2/� ± 3�    �,/�1	J2�; 9��, �$:2 <
�%� � ± TU   �V�,   ���, � ���L2 

)L:D( C : �� �2�� ��/��12 <W�;. 

   ���- ,/�#0 )�� ��  ��          F���� _(�" �/�*N �O��JN/ �	( � q�( � ��� ���a �    +�L; � 



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

 

 

 ��

���-  ��     =�, ��J- )/ ��� �O�J( �  ��  ��,� rEN  .       K��\� q�( .�() �0 F���� K�/�/�*N 

  <��� 9(/,/ _(�" .               �JL:�) ��L��J(/��- ��� tL; �/�LM/ �;��
 r�� ��*��()� K�/ �, .�w

  ,�
 _(�" �/�*N�               q�L
 ��� �L
 ,�L\ ��L2) ./��, e�% �, _(�" �/�*N /EO    �L�   �/�LP ��

   /�J
/ �, 9" �'J��     <c�d �
 =��()� �LC50   �2,�
 ��� ���	0 .�
�  q�
 ��c'( K  ��   �, ,���( �

bJ*0  ��     �, )�� b� �� ��J- �                 ���L#0 ,�L
 9JL* ��L�	0 /�LJ
/ �, 9" �2���	 q�
 �
 .�	(

�( �� .                    ��L�	0 �L	d S�/�L� �, /� ��L�
 )/ _$P ./��, _" �c2 ,��( �/�*N ��*��()� K�/ �,

 �2,�
 �,�" ���; .�,/, )/ ���        KL; |��L� �L0 �LO�0 )/ .�L2�( ��L2) e�L�JN/ ��(� <;�
 x � 

            )�� �, 9J� �� k/)/ 9
 ��� �	O�0 !�J2 ,/�#0 K	12�	(x    �� g>*( e��� �/�
  .   �L	P, �/�7(

 �#	$% =�/6�/ �0/l h�2)rm(9J:
/� ����J(/��- �   �L
  )/ �,�GJL;/  F��Carey (1993)   9$L;�8(

�� .   gO�\�2 h�2�	O�0  _R( )GRR(  /� )/   9]
∑mx   �L� 9$;�8( .     gO�L\ h�L2 �L	O�0   _LR( )R0( 

             �( _:2 [� e�% �, �,�( ��*N �� S;�0 ��� �	O�0 !�J2 ,/�#0 S;�J(        �L�) 9L]
/� �
 � ���


�(� <;�
: 

∑
=

=
y

x
xxmLR

0
0  

 

 ��(� K�/�         �( .�	
 /� _:2 �� �, <	#�� ��� h�2             �L�� ,��L8( h�L2 9L
 9JL:
/� � �'I 

)λ ((� ���
 (Aldyhim & Khalil, 1993) .      9L]
/� )/ �,�GJL;/ �L
 �L�� ,��L8( h�2mre=λ 

�� 9$;�8( (Andrewatha & Birch, 1954) .  _L:2 [� ��( e�% K	12�	()T( �0��L$#
   SL;�J( 

               .�� �
/�
 �, .�() � !�J2 �O�0 � K��O/� �O�0 K	
 �2�() ���, e�%)DT( ��     L( .�L()    )�L	2 ,��

       <L	#�� ,/��/ ,/�#0 .�� �
/�
 �, �/�
  �L(               9L]
/� )/ �,�GJL;/ �L
 fL	0�0 9L
 9LI �L��
   �L�� 

mrRT /)ln( 0=  �mrDT /2ln= �2�� 9$;�8( (Medeiros et al., 2001).  

 

����� � ��	 

     <c�d ��/�-��"/�	��/ ��'*"��) <c�d K		#0 �/�
  ��      'L*" ./6	( �c2 )/ v�J>( � ��

   <�� �/�P �;��
 ,��( .        ��� 9	V�0 <c�d 9" ,/, .�*2 o��J2)    ��L0�$2 �GN .�()�; 9	V�0 (



                              ��������	 
���� �������� ������� ��� ����	 ���� �����!���" ��� ����"#$����%�� ... 

 

 

 ��

      <c�d e,�#( ��c2 ,��( f	"�0LC50  �,�L
 �               ��L� 9	LV�0 <Lc�d )/ ��L*��()� KL�/ �, /ELO 

 ��/�-��"/�	��/)ppm D��(�� �,�GJ;/ ��'*"��) �/�M/ �;��
 �/�
  . 

   � q�( v	V�0 �/�
    ���	0 �, �	(    _L(�" �/�L*N KL; ���� ��2) e��� ����� � t;

      � q�( .� �, 9" �� _	5*0               K��L\� �L�W �L0 _(�" �/�*N ���a .�() )/ _(�" �/�*N �	(

    �� <$M 92/)�� ����
 ,�� .     _(�" �/�*N k�7
 �'8'()   _5L�� (        �L
 rjJL\/ ��L'�, .�L*2

           ���� �, _(�" �/�*N ��W e�% t��6"�( 95���]
 <;/ ������     t; �, �   ��/�-��"/�	��/D 

   <;/ )��)  e���� .(             9L
 ��/�-��"/�	��/ � ���� �, _(�" �/�*N ���a .�() �, ��2) �	(/

  f	0�0B/D   � 3�/3       ��'�, .�*2 9" ,�
 )�� �	Ms0            _L(�" �/�L*N �L�W e�% ��� �
 t; ,��) 

 <;/ ��2�( ��2)) e����.( 

  ��) �M/ 9:��7(  ��'*"��*N =",/�#0 ��� ��/�-��"/�	��/    k/)/ 9L
 ��L� �	O�0 �,�( !�J2 

     )�� �, ,�� ��)  _5�3 (               �/�L*N ��L2) ��L�)�� �, �,�L( !�J2 9��0 _
�P =��" )/ .�*2

�( X��:( ���
. 

    gO�\�2 �����
 ./6	((GRR)         fL	0�0 9
 ��/�-��"/�	��/ � ���� �, �B/Di   � iT/B   ���L- 

  ,�
)  e���3 (    ���- ./6	( ��'�, .�*2 9"  9J� ��/)  ��  ���V �,          e�L% �R"/�LN �L0 .,�
 ��2) 

�( ,�\ ��W ,/, .�*2 9cNj( _
�P =��" ��/�-��"/�	��/ t; �, ./6	( K�/ 9" ���
. 

   gO�\ h�2�	O�0  _R( (R0)           ./6L	( 95���]
 ,�
 ��/�-��"/�	��/ )/ �J*	
 ���� ������	0 �, 

 f	0�0 9
 ��/�-��"/�	��/ � ���� �, �J(/��- K�/�/�B � D�/� ,�
 ���- )��� e�.( 

     <	#�� =�/6�/ �0/l h�2(rm)    t�( )/ �5� ./�'#
   �0 g\�� K�   �L�      �LJ	#�� � �JL:�) �

           ��, �( .�*2 /� 92� b� <	#�� =�/6�/ _	:2�J- 9" <;/ �/�*N .     ��L'�, .�*2 �J(/��- K�/

 �,�( ,/�#0  ��               <L;/ )�� �L� �, �,�( ,�� �� k/)/ 9
 <	#�� 9
 ��� �,�6�/ � .     �, �J(/��L- KL�/

���� ���	0 3�/U �, KL�/ �(� <;�
       ��L#O�]( �, 9L" <L;/ �O�LNLiu & Hwang (1991)  �,

  ��(,ºC3� �J2�;   ,/�       �5���0 � ���'��� ���, � �U:�D    e,�L#( BBC/U      <L;/ ��L(� <L;�
  .

Shirvani & Hoseininave (2004)   ���L(� KL�/ /� DT�/U  ��L(, �, ºC 3�  � ���'L��� ���, �, � 

�5���0 C : ��  �2,��� <;�
 . W           .�
6	( |�2 9
 ~�
�( �2/�0 �( ,���( rjJ\/ <�)9$'- ( ���


  �L2,/, �/�LP �,�GJ;/ ,��( ,�\ ��*��()� �, .�*�/ 9" .Kersting et al. (1999)   ��� /� �L(, �LM/ 



����� �%�� &�!�'� �(��) *�$+ &�!��� ��,�� &-���#� �/�!01 � ��#��2 �%�� 

 

 

 ��

   � ��� ���, e�%          �L2,�" �;��
 9$'- ��	 ��� �
 6	O�� 9J� ����,/) ..�   �L�     ./6L	( K��JL*	
 

       �, /� <	#�� =�/6�/ �0/l h�2  ��(,BU  �J2�; 9��,       �/�7( 9
 � ,/�D�B/U    �/�7( K��J�" � 

 ��(, �, /����J2�; 9��,   � ,/��TT/U�2,�" ,����
 . 

               f	0�0 9
 ��/�-��"/�	��/ � ���� ���	0 �, =��()� K�/ �, <	#�� =�/6�/ �0/l h�23�/U 

  �U�/U<c�d &%�P �M/ �12�*2 9" �(� <;�
  �� �)� ��'L*"�  ��L*N  =L"/�	��/    �L
 �L�/�-��"

     �L( 6	O�L� 9JL� <L	#�� �L�� ���  �L��
 .Khaloobagheri et al. (2006)   �/�LM/ �L;��
 �, 

 ��� _	J( .�J��, �:I/ ��'*I��)A. gossypii �/�7( rm     9L
 ��IEL( fL	I�0 � ���L� �, /� 

    e,�L#( f	0�0Di/U   � B�/U     �/�L7( � R0             fL	0�0 9L
 tL; � ���L� �, /� B/CD   � i/i   <L;�
 

  J2 9I �2,���      ��'�, .�*2 6	2 n�� o���	Ms0            6	O�L� 9JL� �����L
 =��I �, _	J( .�J��, �:I/ 

<;/ .S;�0 9I �0�#O�]( �, Kerns & Stewart (2000) �
    ��L*N K��L'w �/�LM/ ���   )/ =LI

 �
 9���        <c�d �, KG	:I�����	- � ./����
�I ���G;/ �K��J'�  ��   v�J>( �     6	O�L� 9JL� ���

 �� X�Y2/�  �'#( rjJ\/ ��/,    �/�7( �, rm <80 6	O�� 9J� �	Ms0 ��*N  =LI  �L� �L
 �   LJ'�� �K�

     .�L*2 ��GL;/ �� ./����
�I ,/,  �L*2 � .     �L( g>L*( 9LI    <Lc�d �L'I   �L�  �L�) �     KL�/ ��'L*I

��*N =I  ��   ��� �	O�0  _R(    ��IE( 9J� �M4( �'J:	2  . ��*N �(/  �	- =I���:I��   K��	O�0  _R(  � 

��2)       <80 /� _(�I �/�*N �2�(�	Ms0   /, �/�LP ,    9LZ���% 9L
         ��L0�I ��L2) 9JL� KL�/    �L0 )/ �

    ��*2 ���	0 �/�*N9J�/,� ��O   ./6	( �	O�0  _R(    �
 ��� ���	0 �/�*N       <$L:2 KL� �:I�����	-

   ��*2 ���	0 �/�*N 9
�   =�/6�/<�/,. �;��
   ��            ��L$	"�0 ���LGJ( �/�LM/ )/ �"�LN n�L� �

�( �/�*N ��� �
 v�J>( ���
. 

     2 K	'x�� <	#�� =�/6�/ �0/l h�2   ��'�, .�*         �LO�0 �L0/l h�L2 .�	( _}�G0)b(    h�L2 � 

   q�( �0/l)d(    �( �/���- <	#�� �,  ���
 .          � <	#�� 92/�; �O�0 h�2 )/ ���$W �O�0 �0/l h�2

         �( <	#�� 92/�; q�( h�2 )/ ���$W q�( �0/l h�2 ���
 .  ��,�7(    ���(� �, K�/)b � d(   �/�L


  /�	��/ � �����"   f	0�J
 ��/�-�)B3/U   � �T/U (  �)U�/U   � �3/U(  <;/ �,�
    .� �12�	
 �  /   <L;

  ���LL� ��LL�	0 �, ,�LL� �LL� k/)/ 9LL
 9LL2/)�� 9LLIB3/U � �LLO�0 �T/U��LL*N �, � q�LL(   =LLI

  ���/�-��I/�	��/U�/U    � �O�0 �3/U   q�( ,   �( h� <	#�� � ��, .     <L	#�� =�/6�/ ���'J( h�2

)λ(         fL	0�J
 �L�/�-��I/�	��/ � ���� �/�
 BU/�   � U�/�  ,�L
 .          .�L*2 �/�L7( �, KL�/ 9L:��7( 



                              ��������	 
���� �������� ������� ��� ����	 ���� �����!���" ��� ����"#$����%�� ... 

 

 

 ��

�(        =��" 9
 �,�P ��/�-��"/�	��/ 9" ��,3�           �L( )�� �L� �, <L	#�� ��� �, ��V�,    ,�L�

) e����.( 

        /�
 �, �/�
 X)� .�() ��( 9
 ~�
�( ��,�7(
    <	#�� .�� �(DT)     <L;/ ��1�, �J(/��- �

      �( <	#�� ��� h�2 ��'�, .�*2 9" ���
 .   J(/��L- K�/ �/�7(       ���L� ��L�	0 �, ��T/3    ,�L
 )�� 

) e���� ( ��*��()� �, 9" <;/ �O�N �, K�/Xia et al. (1999) �J(/��- K�/ �C/� ��	 �, )�� 

�;��
 �, � 9$'- ��� Shirvani & Hoseininave (2004) DT/� <;/ �,�
 . ��� ����*( ���jJ\/

 �( /�           jJ\/ 9Y	J2 �, � .�
6	( ��	 |�2 �, ���G0 9
 ./�0      ,�/�L( �L\�
 �, � 9L�E{0 |�2 �, r

             /� �L;��
 ,��L( ��L��J(/��- 9L" ,/, <$L:2 �5���0 � ���'��� ��W�; ���, e�% �, ���G0

  <80�	Ms0  �( �/�P  �'�, .                 9L
 �L�/�-��"/�	��/ � ���L� ��L�	0 �, �J(/��L- K�/ �/�7( e�N �� �,

  f	0�0�T/3   � D�/�D           
 .�() ��( 9" <;/ .� ��'�, .�*2 9" ,�
 )��      e�L% ��J*	
 f0/�( 9

�(    0 <	#�� �0 �*"	    �
 ��� �����*N  ="       �, ���� <	#�� �
 9:��7( �, ��/�-��"/�	��/   �
/�


,��. 

       �, ��W e�% K	12�	( ���(� 9:��7(N              rjJL\/ �L����	0 K	L
 9LI ,/, .�L*2 _L(�I �/�*

�'#(  ,�/, ,��� ��/,(t (20) = 3.37; P < 0.051) ) e���B.(  ��W e�% K	12�	(  _L(�I �/�*N

   fL	0�J
 �L�/�-��I/�	��/ � ���L� �, 6	O�� 9J� CC/U ± TU/�  ���/U ± T�/3    �L� K	L	#0 )��

.���    �( ����*( 9I 92�  ��*N ,��            ��L% 9L
 /� _(�I �/�*N ��W e�% ��/�-��I/�	��/ =I

�'#(    <;/ �,/, =��I ��/,.     
 ��� �	O�0 !�J2 K	12�	(  9     �/�-��I/�	��/ ���	0 �, ,�� �� k/)/  6	2 �

 rjJ\/�'#( ��/,,/, .�*2 .  (t(19) = 3.36 P < 0.05)) e���B .(   � ���L� �, �����L
 K	12�	(

I/�	��/�  fL	0�J
 ��/�-��i/D ± BU/�C � Di/U ± DU/3   K	L	#0    ��L*N ,/, .�L*2 9LI �L�   =LI

I/�	��/�    �'#( ��]
 /� �����
 ��/�-�       <;/ �,/, =��I ���� 9
 <$:2 ��/,.      �<L;/ �"EL
 X)� 

  �,      9]72 �, 9'" �, �����
 =�/6�/ �,�/�(          ��$M/ 9
 <;/ �,�
 ��/�-��"/�	��/ u�#( �, 9" �/

 �0 �,�( 9'" �� 95���]
 <;/ ��	;�TU <;/ 9J�/E �J*	
 t>0 ,�W (David & Price, 2002) . 

  �( |��Y( �,       9" ,��2 ��	 9Y	J2 ./�0��*N  ="     ��'L*" �LM/ �
 ��jW ��/�-��"/�	��/ 

 ��� �
 A. gossypii�<c�d  �� �)���'*"� _	O�
 .�  �	MsL0     �����L
 � �L�W e�L% ��� 9L" �

   �( ,�/, _(�" �/�*N  ���J(/��- �2/�0�                � gO�L\ h�L2 �<L	#�� =�/6L�/ �L0/l h�L2 .�Lw �



����� �%�� &�!�'� �(��) *�$+ &�!��� ��,�� &-���#� �/�!01 � ��#��2 �%�� 

 

 

 ��

     � q�( �0/l h�2 ������
 gO�\�2               ���L� �L
 9L:��7( �, /� <L	#�� =�/6�/ ���'J( h�2 ��	(

        )/ �,�GJ;/ �- �, /EO �,/, =��"  K�/��*N  ="          <���2 �, � 9J�/E e��/ 9
 �� ��*N <	#�� 

   e�J'" �W�
�M4(    �� ��/�\ <�� <	#��  .  �;��
 X�Y2/ 9J$O/  ��     .,/, .�L*2 ��Lc'( 9
 �J*	
 �

  ��*N �0/l �/�M/ )/ ���2 ��(� <;�
 o��J2 ��� 9Z'�/    �%�L\ 9L
 �� � �,�
 ��IE( =I  ='�6L

X��7( �/�*N) ����#( 9I h�2 �/�/, 	O�0� �R(�'J:� �J�I �(�( ,��'*	- � ,,�. 

 

 

 

 
���� ����J(/��- �����/�-��I/�	��/ ���	0 � ���� �, 6	O�� 9J� <	#��  
Table 1- Survival and population parameters of A. gossypii in  

control and imidacloprid treatment 

Parameter Control Imidacloprid 

rm 0.26 0.05 
R0 13.52 1.45 

GRR 49.13 3.97 
T 10.04 7.84 
λ 1.3 1.05 

r.w 6 1 
DT 2.67 14.46 
ex 4.3 2.25 

Maximum longevity of adult aphid 16 4 
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Table 2- Sublethal effects of imidacloprid on the life table parameters of A. gossypii 

 

Parameter Control Imidacloprid 

The number of offspring per female per day 3.13 0.78 

Mean age gross fecundity 7.64 2.95 

Gross fecundity rate 49.13 3.97 

Net fecundity rate 13.52 1.45 
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Table 3- Effects of imidacloprid on the longevity and total fecundity  

in adults of A. gossypii compared with control 

Treatment Longevity (Mean ± SE) Fecundity (Mean ± SE) 

Control 5.7 ± 0.88 a 18.3 ± 4.69 a 
Imidacloprid 2.75 ± 0.16 b 2.4 ± 0.49 b 

 

  ���� ���� 	
��
�  ��   ����� ��  ������   ���� ���  �����   ��� ��� ��!"� �#���� ��� 

(t-test, P < 0.05). 

Means within a column followed by the same letter are not significantly different  

(t-test, P < 0.05).  
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Fig. 1- Sublethal effects of imidacloprid on the survival of A. gossypii compared with control 
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Fig. 2- Sublethal effects of imidaclopride on the number of nymph/female/day  

of A. gossypii compared with control 
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