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Seasonal fluctuations of citrus aphids in the East of Mazandaran  

and Citrus tristeza virus transmissibility by the major species 
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    " M�-H#" 2
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� ;�$ 2�/ C���     -HJ3% K�";�
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���� ��	���� 	:2H�  ����',�% �� Aphis gossypii� Citrus tristeza virus 
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 ��JJ',�% �"0HJJ3��/ T��JJ��(Citrus tristeza virus, CTV)  $" �JJ`� XJJ%�_LJJ�% �JJ/ V�

����	
  ��       , f(�*% W�Q" �; 2, =4" ��',�% �   ��3O $��
 W��% �	#; �; ��',�% =��� �� �

 =J4" ���;� ���AB�# !"�'� (Bar-Joseph et al., 1989).  M�J4 MNJO �;   �J� ��?gY �J/ ��hi� 

 ;"�&/jjkkk�%�3/�4 ��� �l#��# !�HO�; 2�m"  (Citrus unshiu L.)    !"�J�" 2J
 VJB"n ��+, $" 

           �J� 2HJ��, ���J4 ��� =���% ��Q�
 �; � ;�"�.     M�J4 �; ��j�        $" �*HJ3% C�"0J V	JF�" 

   �J� �J+H*% ��',�% �"0H3��/ T���� 2
 !�HO�; V�" �;�F�)Ebrahim-Nesbat & Nienhaus, 

1978( .��`	B  ��      �J#�� 2
 ;��.% T���� V�" �                UJ4�/ �J��B 2J�	# ���Jm 2J
 � �;�J
 oJ`
�

2#� ��2H� $" �D�Hp% �  �J�    =J4" 2JH��� M�J-H#" (Bar-Joseph & Lee, 1989) . �/ T��J��  "0HJ3�

   ��+# X-H*% �A
 U4�/�   2H� U4�/ �%"   ��            �J� 2-P*% b� �; ��',�% �;�F� ��	q`/ d"�#" � XR�# �

       =J4" 2JH��� C�HJ3 � M�J-H#" !�J�� rJ�Hp% �c"�# �;(Bar-Joseph et al., 1989) . 2HJ�  �J� 

(Homoptera: Aphididae)L�% $"  �/T���� V	�R�# V� ��    �;"�#�JO �; 2J, �*HJ3� ���J	 �  �J� � 

���  ��                �J#;� �% !���	 �; ���3O ;�s�" t_�
 L	-H3% �	Q � L	-H3% ���m 2
 r�Hp% �

)Harris et al., 2001(.   C�"0J !�J�� �; ��',�% !�HO�; ��� =�� !"�*_ 2
 2H� 2#� =3	
 

!� 2#� ���a 2, =4" ��� ���% ���� 2
 ��',�% ��m" ���� $"   �*��)Blackman & Eastop, 

2000(.� 2JJ# JJ#22HJJ� $"  �JJ�   V	�R�JJ# !"�JJ*_ 2JJ
 CTV ��JJ� 2HO�*JJ�  �JJ#"  2JJ#� �; 2JJ,  
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Toxoptera citricida kirkaldy)  2H����R ��',�% �"(  �Aphis gossypii Glov.)   2HJ� �� 0	F�� 2H�

 2'*B 0'4(   V��/�%���,!�  ��     �%�	B" u�R� �; � �;�
    �J�  �CTV          �J4�4" oJ-# !�J�� vPJ4 �; 

2H�";  �#".    M�-H#" !�%�#"� CTV      ��J�R 2HJ� UJ4�/  �"              =J4" �;�J
 0	F�J� 2HJ� $" �/e�J
 ��	J3
 

)Gottwald et al., 1996 Rocha-Pena et al., 1995;( . M�-H#" !�%�#"�CTV   2HJ� UJ4�/  �J� XJR�# � 

    T���� ;"w# u�# 2
 2H3
�   XR�# 2H� 2#� �   !�
0	% ��	 u�#  )  ��#�	 �� ��*�; (    �JP	.% U�"�� �

)��"�c �*#�% (  J4" �;�J
 ���DH%=Bar-Joseph & Loebenstein, 1973; Garnsey & Lee, 1988;) 

(Harris et al., 2001. �JJJ#2 �JJJ� �Patch Aphis spiraecola � Aphis craccivora Koch � 

A. gossypii � Macrosiphum euphorbiae Thomas � Sulzer Myzus persicae � Aphis fabae Scop  

 �Toxoptera aurantii B.D.F. �% $"��JJ', !"��JJ#$�% !�HJJ4" x�JJQ )JJ�� ���JJ4�*� � ���� 

���;� �#". A. spiraecola � T. aurantii  =J	&�� �#"�"�� V��/e�
 W	/�/ 2
 )�y � �h �Jm�;  (

2#� ���4 2
 ='3# "� ��   2HJ�"; ��J� ���J4�*� �  �J#" )Aghaganzadeh et al., 1996(.   ���J4�*�

��`	B  ��  �CTV     C�� �
 !� d�#n �   ��   "0�e" �� RT-PCR   2#� r*F��� �;  ��    XR�#�	Q � XR�# �

2H� ��    =J4" 2JH�� ���Jm ��',�% �)(Cambra et al., 1982; Marroquin et al., 2004.  CNJ/ 

 $" �" 2�"�� M�-H#" �"�
CTV  2J#� 24 �
 A. spiraecola � T. aurantii � A. gossypii  M��J� �; 

" �;�
 f��%�# ��+,4=J )Aghaganzadeh et al., 1996(.   2J�"�� ;�J�� �Jl�; �4��
 �;   $" �"

CTV  2HJ� rJ*F��� �;   �J� �T. aurantii � A. spiraecola)  2HJ�  �J�    M��J� ��J',�% WJF�Q � 

   =I� 2�; �; ��+, (   / "0�e" !�%$� U4�/z ��� �	��             =J4" ��	J4�# ��J'{" 2J
 !� M�J-H#" �F�  

)Minasian, 1983(. 

��`	B  ��     $" �" 2�"�� �CTV  2H� �;  �� )�� �         =���% |�
 �; �+#" !�HO�; $" ��� ���� 

���4�     2H� 2#� u�# ���4�*� !��
   ���          ��J� ���J4�*� �B�`J4��`	% !��H`F"�*	��" C�� �
 

 =4")Ghorbani, 1983(. M�4 �; ���i�" F    �/ LJR� M�J-/�B !�JHO�; �; M"�$ LJ}N_ V	 J3% !�J

(Citrus sinensis Osbeck, Thomson Navel)  ~#��JJ# 2JJ��B ���(Citrus aurantium L.) �JJ{" �; 

 2
 �;�F�CTV ����+% )Rahimian et al., 2000a(  �" 2J�"�� 0	%� =	-��% M�-H#" !� WR�&H% � 

 $"CTV 2H� �
 A. gossypii ��;� C�"0 )Rahimian et al., 2000b(.     WJ�Q" 2J`*�" 2J
 2J��/ �
 

           �3%�/ LR� M�-/�B u�# $" 2-P*% V�" �; ��� =+, ��',�% !�HO�;        � ~#��J# 2J��B ��� M��# !
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     =4" "0H3��/ ����	
 2
 T�3c �'	,�/� 2&4�/ =�� $�	# ;��% U�"�� ���4 ;��� ���m �; 

  ����	
)               �#e�( ���; b� �( �; XR�# $" �'4�*% =	&�� ���c �M�-H#" X
�R ���� ;"w# �*#�%

      ����	
 M�-H#" �; XR�# !;�
 �%���, � (      �O ;��� ����	
 u�	� � $��
 !�`%"   =J�"; �J�".   "AJF 

      2J#� ���4�*� ���*% 2
 2&F�P% V�"   �J�    2HJ� rJ�Hp% ��          �"�J		�/ ��J.# � )J�$�/ �l#�Jla 

  =	&��!�  ��    r�Hp% M�I� �( �; �   ���#"�/ !� �� M�-H#" �; CTV�      �; M�J-H#" !�%�J#"� V	J	&/

2#�  ��     =�� ���m T���� V�" XR�# �.     ��J_N(" V�" VH�"; �
 �    �pJ+% ���JI/    �J/  $" �

 
 =	&��                  �w/"�HJ4" � ��J%� =J4; 2J
 !� �n�F�	%�J	B" $" �+p
 � ��',�% �"0H3��/ ����	

f	R; �/�� ��"�O ��p/" ����	
 M�H*, �"�
 �.  

 


���� ��� 

��   ��� !�"�� #$� :                 !�HJ4" ��J� �; )JR"� ���J4 ��J� 2%�c ��Q�
 �; ��";�
 2#��#

  =�� ���m !"��#$�%.         2
�+% ��'��-/ =	&�� �
 ��',�% |�
 ���a        !�JHO�; V4 � u�# ��# $"

)  !�HO�;�y   �/ �j       ~#��# 2��B ��� M��# !�3%�/ M�-/�B 2F�4  (  �J�;� x�pH#".       2J
 ��JQ�
 VJ�" 

      =c�3% 2
 ���4 x�*� �; )R"� e�
 =���% |�
 $" ���'_ W	/�/�����H`� �   =J���% |�J
 

   M��� �; )R"� V	��B     =c�3% 2
 ���4�j ��H`� �           �J3% 2J
 ���J4 M��J� �; �R�% |�
   =chk 

           =c�3% 2
 ���4 ��� M��� �; !�H4���
 |�
 � ��H`���  �#;�
 ��H`� .  bJ�;0#    �J/   2�Jm�� V�

 ;��c �l��`� $" ��Q�
�k �F" �y;�
 �H%��	, .  

%�  	��&�� ���'� :           2#� �
��;� M��Hc" W��� !;�
 e�
 � =R; o�"0�" ���*% 2
   ��  L, �

  ��% � =	&��� 2H� �  ���      HJ3% ��";�
 2#��# C�� �;    2O�J��4 $" L	-   �J�      ��`J� � !�JHO�; �

2H� ��2�/ U4�/ �"; M�
 � ��;��% �
� ;�$ �   =J�� �"�R �;�DH4")(Marroquin et al., 2004. �; 

L	-H3% ��";�
 2#��# $" =
�# ����� �4��
 ��;�I/ ���m 2
 |�
 �� �; =O�; ��s*B . 

2�/  ��      �PR �
 �
� ;�$ �yj     ~*B f�_ � �H#�4   �JH%   2J��B ���    �J�        u�JD/�" 2J
 �0J�� ��k  � 

 ;�JJ&
"hk×hk�H#�4  �H% ��;� 2	'&/ (Yokomi & Oldfield, 1991).  rJ�Hp% ���� �; 2�/ ~*B 

              ���+��� )��% ��PR �*a � x� �
 � �� �;"; �"�R |�
 ��(Detergent)  �� �B .   $" ��";�J
 2#��# 

    ��% V��
 �"�H
"����  �  $�� �;0#�B ���       M�4 ��% V��
 L�;0#�B �/ ����  �� d�s#" .    =
�# �� �; 
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        !�HO�; 2O���4 ��� �-H3% !��, �� $" 2H� 24�           �#�J�, bJ� =J	&�� X, ��*���# !"�*_ 2
 

 2H��� �"�-H4"�   2H� 2	�, �   ��       2J�/ �; ��J� ��`� �"�F�
 �   �J�         ��� ��lJ+��%$� �; � ���� )J�� 

        % 2
 ���4�*� =�� � ��� =	'q/ �B�`4��`	% ��N4"5     ��J-	-./ 2J34   67J�08��	 ��J+9 

�� M�4�".  

(�)* +++�,�+++�-�� .� :2JJJ^��	 �JJJ�   �`�0`%�JJJ�	F 2F�JJJ4 2JJJ4 �JJJ/ �; ��AJJJ
 � 

(Citrus aurantifolia Christm.)   ���JJ� 2JJ�"�� �; 2JJ
 =JJ4�B �JJ#�	B fJJ��( $" 2JJ, Ir.n.2  �

 LJJ�N%Ir.n.3 �JJ� 2JJ*/ 2JJ�
� �;"wJJ# ���JJ $" stem pitting )Alavi et al., 2005( ��JJ�;� �;�JJF� 

�#;�
�    !"�*_ 2
      T��J�� ��J*�; )J'*%�   2J^��	 �    �J�           !"�J*_ 2J
 0J	# �`�0`%�J�	F ��AJ
 �

   �#�JJ� x�JJpH#" T��JJ�� ��JJ#�	 ��JJ	.=JJ	&��  �JJ�  2HJJ� 2JJ#� ��JJ�a �A. gossypii �  

T. aurantii � A. spiraecola  �A. fabae ) 2JJ^��	 ��� ��JJ� �JJ	q`/ �JJ� $" ��AJJ
 ~#��JJ# �

  "$�JJ`
 �F�JJ
 �;�JJ% 2HJJ� bJJ/ ( 2JJ^��	 $" bJJ� �JJ� ��� �JJ��  2JJ
 �;�JJF� �`�0`%�JJ�	F 

2�"��   �J�  �CTV     �#�J� �;"; �"�JR .          =_�J4 ��J�a � =J3	
 $" �JB �  =J	&��    �J�  ��k � yk 

             2J^��	 2J
 ���J% T�J
 �
 2H� 2#� �� $" ���/   �J�         �J#��;� XJ-H*% �`�0`%�J�	F ��AJ
 �

 �#�JJ� �JJ��8�4 ��JJ���B oJJ, ��JJ+c �JJ
 =_�JJ4 ��JJ�a � =JJ3	
 $" �JJ&
 �. XJJc"�% 2JJ	�, 

    �$ T���� v	-�/ � W3,          =J�� d�Js#" =*J4���� LJ}"; ��J# �.         2J�c�% �"�J
 �"�J`/ ;"�J&/ 

T���� v	-�/ ��k �� 2H�� ��# �; 2#� �� �"�
 2^��	 (Yokomi et al., 1989). 

/�,�++�-�� .���++��� 0�++�12 � 
34��5��++� .�++�)* :��JJ% 2JJ4   !�JJ%$� d�JJs#" $" �JJB

M�JJ-H#"���	 JJ^2 �JJ��`�n�F��JJ4 C�� �JJ
 o��JJ%$� ;��JJ% � DAS-ELISA )Rocha-Pena & 

Lee, 1991; Alavi et al., 2000(  �" 2#�JJJ3�� �JJJ*a V	F�
���JJJ%� $" �;�DHJJJ4" �JJJ
 � 

 �JJm�IHO"CTV) Bioreba Co., Switzerland( �#�JJ� M�JJH*, .   �JJ
 M�JJ-H#" !�%�JJ#"� �JJm�; 

XR�# 2H� b/ U4�/ M�-H#" M��Hc" T�4"�M�%�� �
 ��$ ��;� 2'4�.% :  

100

1

)1(1 ×−−= kIP  

 

V�" �;M�%�� � Io��%$� ;��% ��� �;�F� !���	 ='3# �
 �
"�
    ) 
����� ����	 
���� ���  

 ( 

 

��� ���� 
���� �� ����� 
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 ��

 �K  =JJ4" ��JJ	 �JJ� ��� ��JJ� �;"; �"�JJR XJJR�# 2HJJ� ;"�JJ&/ �JJ
 �JJ
"�
)Hunt et al., 1988; 

(Yokomi et al., 1989. 

 

6$� � �"�-� 

       2#� =	&�� ��*,"�B � 2#� �� �"�		�/ ��.#  �� 2H� �  �� ,�% �     �l��J`� 2
 ='3# ��'

     =	F�&� !�%$ ��% �(!�  ��  M�4 �;   ��  ����y   � ����     ;�J
 ���DH% ) X`J�   �J�� �   � y .( $"

V�;���JJ� �"�JJH
"   M�JJ4 ��JJ% =JJ+�'�;�" �JJ/���y�2JJ#�  �JJ� �A. gossypii � T. aurantii �  

M. euphorbiae � Aulacarthum solani Kalt  �#"�"�� �
 W	/�/ 2
��� � � � � �  �Jm�;   ����J+%

�#��.�*D4" d�; 2�	# �;   ��%�����=	&��  �� 2H� $" ��A. gossypii  � ��J� �-H3% =_�4 2
 

     $�� �4 �F" =3	
 �( �;� 2H�   ��   �#��, �; �"�F�
 �  ��   �#�%� ���B !� �.       =J	&�� �J�� ��J# 

    �#��, � �;�
 e�
 ��	3
  ��     ��
 ��P4 2	�, 2#� V�" �  ��� X   ��  ��	% �  ��  �J� X	`J+/ �$�/ � �

�*H�� "�� "�.�#��, ���/�, ��% �; !� WR�&H%  �� 2H� $" ��A. euphorbiae   ��	J3
 =	&�� �


 2H� 2
 ='3# ��#"A. gossypii �� X	`+/ � .   ��J% =J+�'�;�" �"�H
" �;���y �#�J�,   �J� $" ��

2H� �� �A. solani � T. aurantii2O���4 ���  ��    ���; �JO� �; � �J#��;� �-HJ3% ��',�% �

�&� =JJJ	F)   ��J% =J+�'�;�" d�; 2J�	# (   2JJ#� �; �J�*/A. gossypii � T. aurantii ���� )J��  

�#��.  

��% �O"�" �/ ������ d�; 2�	# $"    2J#� M�J4 VJ�" ��%  �J� �A. gossypii � M. persicae  2J
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 شكل 1 - نمودار تغييرات جمعيت گونه هاي شته جمع آوري شده از باغات مركبات شرق مازندران طي سال هاي     83 - 1382

Fig1 - Population  dynamics  diagram  of  aphid  species  , collected  from  citrus  groves  of  East    
Mazandaran  during  1382 - 1383 (2003-2005)
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Fig. 1- Population dynamics diagram of aphid species, collected from  

citrus groves of East Mazandaran during 2003-2005 
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  شكل 2 -  نمودار تغييرات كل جمعيت گونه هاي شته جمع آوري شده از باغات مركبات شرق مازندران طي سال هاي              1383 -  1382

Fig2 - Total  Population  dynamics  diagram  of  aphid  species , collected from  citrus  groves  of East  Mazandaran  
during 1382 - 1383 (2003-2005)
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Fig. 2- Total population dynamics diagram of aphid species, collected from  

citrus groves of East Mazandaran during 2003-2005 
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