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Seasonal parasitism of Empoasca decipiens by Anagrus atomus  

on four bean species in Tehran area 
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 <�=+$Empoasca decipiens (Homoptera: Cicadellidae) �>,�$ 0���	
 ?�' ���� $, �@� 

(", 0,��, �- .  � ?BC	D�$,��7 3	B	E) ��F#' G
 ��,�HI ��EJ�K'  ��BL+$ ��BMAnagrus atomus 

(Hym.: Mymaridae)        ?BN) (B	E�� ?%,�B) GB
 ?BC	D�$,��7 �BI�- �*DBC
,� � <�=+$ ��� 

  �B	
�J G+�
 ���O ��� <�=+$ P'�B� L. Phaseolus vulgaris  8QB) ?BR� � P. lunatus L.  ?BR� 

S�I� Roxb P. calcaratus ��
 ?R�  �L. Vigna sinensis ?R�  �DB"�7�    0,�B�) GBTK#' �-  �BU

V�"    ����454   � �45W  �� X�=+,  .Y�
   Z�� ���       ��*���'$� [�,�� �- �	
�J ��� ���� )  ��B'-

�±  \� �D+�" G��- �LC+ (
�U� �-,�
 � ± ]^ ���+ ���- � �I�- ��  � ���#B��� (>�" 5 

 �@���) (>�" (   ���7 _��` 0�'$ �)               -,�BE) � ��,�B�*+ ��BL+$ PB'�% �,��! � <�=+$ ���

   , ��� _��` �,��!       �+�B� 8���B� Y�B
 �� $ .          V�B" �- ?BC	D�$,��7 a�B+ 3��DB�	
�454 

)4W/\W �I�-  (    V�" �- ��45W) 44/44 �I�-  (           ���B" �- � �B� �����' �D"�7 ?R� ��� �


G+��+ 2���) �- �- ��
 ?R� �- [T� �	
�J c,�+, ���- ?C	D�$,��7 ��,-�
 �� .    �BI�- 3	B
 GBK
,�

 ��L+$ ?C	D�$,��7A. atomus) G
 (LC+   -�B
 ?%,�) $, PTDC' ���M
 0�
d	' ?N) (	E�� ?%,�

<�=+$ ���" 3	
 �- ��L+$ 3�, Z	"� e�DLC+ �+�
d	' f	U 0� P	J- ���� G% ���
 �
�
 ���. 
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g�=+$ Empoasca decipiens Paoli $,      0,�B�, �- �B>,�$ fB�DN' �h�BMH' ?B�' ���� 

)Kheyri, 1989(�' 0��� ������% $, ���	C
 �   �B��
 )Gencsoylu & Yalcin, 2004; Umesh & 

(Rajak, 2004; Jan et al., 2003; Atlihan et al., 2003.=+$  g�E. decipiens   0-�B. ���B7 i��U $, 

 V��" �/	+�/'    j,d
 i��d) � ���   ̀ , -�=�, k>�
             � Y�BL'- �Y�B
 lB#�7 mB/
� �+�� �- VQD

GR�" ��       �,��	��
�% -��$ Z�=) GK",� G
 � ���           Y�
 �-�$ G
 nD#' S�@� S�U o� �- ��   ��

�' -�� (Poos & Smith, 1931). 

 ��L+$Anagrus atomus L. g�=+$ ?N) �	p�D�$,��7 0,�#> G
 Erythroneura eburnea Fieber 

(Bakkendorf, 1971) � $,��7 g�B=+$ ?N) �	p�D�Goethe  Empoasca vitis (Remund et al., 1994) 

8�,d
���  (",. ��T	TH) i
�K' Corbet & Rosenheim (1996) ��L+$���   q#B� �B	p�D�$,��7 

Anagrus �' g�=+$ �	' � Y�' ?�' ��	C
 P'�> Erythroneura elegantula Osborn �	+�9	J�. �- 

�' ���
. Schmidt (2000) V�D#.  g�B=+$ l�r�J�	
 E. decipiens    �B	p�D�$,��7 ��BL+$ [B"�) ,� 

A. atomus�-  Badevwurttemberg 0��J�-�. 8�,d
  .Cooper (1993)   ��BL+$ -�
��B% A. atomus 

<�BB=+$ V�BBD#% �,�BB
 ,�  �-,�+�BB` ��BB�Cicadellidae(BB", GDBBC+,- �BB	9'  . �,��BB�s, i
�BBK' 

Tounou et al. (2002)  �B	p�D�$,��7 ��L+$ A. atomus        �B	' � Y�B' ?B�' ��	BC
 PB',�> $, �B@�

 <�=+$E. decipiens     $, m	B
 <�B=+$ 3B�, ��� ��BL+$ ?C	D�$,��7 �I�- � �-�
 ��  �BI�- 

�' ���
.�
    ��B��,d
 &�B", Agboka et al. (2004)     g�B=+$ ?BN) ?BC	D�$,��7 a�B+ �t.,�B!   

E. decipiens ��L+$ ["�) A. atomus  ��/�\ %m�,d�, �
 � �-�
0�
d	' ?.,�) ��>     m�,dB�, ?Bv�

 ?N) -,�E)        �B' m��% ?C	D�$,��7 �I�- �GD�$,��7 ���   �B
��.        �dB���N) � ��
�=DBC� ��BD�� 

 ��BBL+$A. atomus g�BB=+$ ��� E. decipiens  [BB"�) fBB�DN' ���BB	
 0�BB
d	' ��BB�O �-  

Agboka et al. (2003)  (B��
 �,�BR GEJ�K' -��'  . n��BD+   3	BTTH' 3B�, m��wB7   B. -,- 0�B�+  G 

          0�B
d	' �- ��BL+$ �dB���N) � ��
�DBC� ��D��        �
-�BJ� �BR�� ��B�)   g�B=+$ ?BN) (    �B
 �B� 

 �D�. �
-�J��  3	��B7      0�B
d	' $, �B)          �B' -�B�$ �
-�BJ� �B
 ��B�   �B��
 .      ��� 3	BTTH' $, �B`�
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 GBB+�
 ���BB" ?BBC	D�$,��7 � ��,��BB% 0,dBB	'  q#BB� ��BB�Anagrus GBB+�
 ���  fBB�DN' ��BB� 

<�BB=+$  �-,�+�BB` ��BB�Cicadellidae m��wBB7 �-,- X�BB=+, ,� ���BB�  x�BB
�' n��BBD+ �  GBB
0� �BB�  

  �-�B% (BLy ,�  �B+, )Singh & Henneberry, 1993; Zimmerman et al., 1996; Triapistyn, 1999;  

Wahaibi & Walker, 2000(.  �,��BB�s, i
�BBK'Bottrell & Barbosa (1998) � P@BB� ��$,�BB+,  

        p�D�$,��7 (B	T��' 0,dB	' �B
 ��	
 (��
 �B	             B' 0�B��	
 ��� 0�B� �B#�% �- �B�z  �B' �y   �B��
 . 

X�BB@��)     m�,dBB�, � <�BBH) $, (BBE+��' iBB��U $, (BB", 3BB@�' 0�BB��	
 �- -�BB��' ��BB� 

    �B	p�D�$,��7 ��
�=DBC� 0�'$                B) (BH) ,� ?BC	D�$,��7 (B	T��' 0,dB	' �?BN) ��B�{   �,�BR �	y 

 �BB#�-(Rabb & Bradley, 1968; Kauffman & Kennedy, 1989). Y�BB
 �% ��BB� ��BB	` �,�BB% 

Cucumis sativus>�" m��% G
 �=#' X�R (  �	p�D�$,��7 ��L+$ �+$Encarsia formosa �B'    -�B� 

)Vet & Dick, 1992(. 

 $, S�� X�=+,    3�, �m��w7             ��BL+$ [B"�) ��B� -�B=�, ��BM� ?C	D�$,��7 �I�- �
��$�,  

A. atomus <�=+$ ��� E. decipiensD�$,��7 0,d	' 3�, �*DC
,� 3		E) �  (	E�� ?%,�) G
 ?C	

(�� �'      �) ���
              (B	E�� V�BD#% �- �	p�D�$,��7 ��L+$ ��,��% 0,d	' 3		E) �,�
 ���� 0,�#> G


    -�	
 �,�R GEJ�K' -��' <�=+$ .            �B	p�D�$,��7 ��BL+$ ��BC	D�$,��7 (B	J�E� 0,d	' G% �)��I �-

   �' ���
 G��) P
�R     G'�+�
 X�=+, �
 0,�)        X�dJ ���I �- �� � �D���! ���      �- �$�B"��� X�B=+, 

      ���|�" 0,d	' $, �T	9�) (����' G'�+�
 }J�R            $, �B�N
 � ("�% ���	�	� X��" �
 ��@' ���

-�% V�D#% o�r�J�	
 P',�> 3�, $, �-�9D", �
 ,� (�� (	E��. 
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m��w7  ��,�HI  �~�!  �U V�"   ��� ����   � ����       �B� X�B=+, 0,��) �TK#' �-  .  0,dB	'

 B	E�� ?C	D�$,��7   <�B=+$ ?BN) (E. decipiens  ��� ��B�O GB+�
    P'�B� �B	
�J  �BD	O �B	
�J   

)L. (Phaseolus vulgaris   8QB) ?BR��  �	9B" �B	
�J  )(P. lunatus L.  S�BI ?BR� �   dB'�R �B	
�J  

)Roxb P. calcaratus( ��
 ?R�  �?�O �	
�J  ��L�
)L. (Vigna sinensis ?R� �D"�7 G%  }BJ�R �- 

 g��
 ��U   ��-�M) P'�. ���  G>�d' �-       -�BE
, G
 �,�� × ��      (B�. �BD'       GLB"�H' -�B
 ��B�

��-�
 .m��'$�                 c,�B+, ��� �<�B=+$ (B	E�� �,�B		�) � ?%,�) �"��
 ��F#' G
 G% GU�
�' 
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    -�
 ��� �!,�U �	
�J f�DN'              -�E
, G
 ��. ���O �- d	+ g��
 �� � g��
 ���O �- � × �  �D' 

?	F#) � c,�+,��. P`,- ��-�M) ���M
 �	
�J  �� GD��. g��
 �� �- -���' ����+-�
 �. 

 �"��
 �U     ��F#' G
 G	J�, ���                ��B##. V�BD#. �B	9' PB',�> -�B�� X�> �� -��� $, cQU, 

g�=+$ ?N) (	E�� E. decipiens �  �B	
�J G>�d' f�DN' x�T+ $, )     �
-�BJ� GB. �'�BR�, �w��B


    �#D�,- g�=+$ ?N) G
 ��h�
 (Y�
  ���  ��	O �	
�J  ���    ̀ ,- �- �  ��D7 P   ����w�� )    �BKR�  � 

  c�9)�,�/��D+�"  �D' (         �� �-,- �,�R -�
 ��� G	�) ��F#' 3�, G
 G.�+.        �GB���) -�B=�, ��BF#' GB
  

      �KR G
 ��D7 ���� (�CR�/� �D+�"   �D'     �� ��+���7 ���) G�	"�
 � ��� a,��"  . �#O $, q7

 ��L+$ $�����      Y�
 (��
 P`,- $, �/O�. ��	C
        G. �+�'� 0��	
 ��      ZB�� ��),�	|B"� ��	B"�


       �	9" P/J, P`,- G
 � ���� �+�� PTD#' .     �	J�, ���"�#� $, q7��L+$      $, 0�B#	�U, V�M! �,�
 

 (HIG+��+ G+�
 ��L+$ $, ����x�
�' 3	MMND' G
 ���% $, _��` �- �� V�"�, . 

 ��L+$ ��M� ?C	D�$,��7 �EJ�K' ��F#' G
A. atomus  (B�� (	E�� ?.,�) G
 0� �*DC
,� � 

  ���c,�+,    Z�� G
 ��	
�J f�DN'   Y�
 ����     �	
�J ���)    ?R� �� $,��  Y�B
  (    �B*D9� ���BM


 ��' �U      ��' � ������ �-,-�' ��� X,�R, ��-�
  .Y�
   Z�� ���  ��� ���� G
  P`,-  S��s  ��D7   

  G
  �KR�    c�9)�, � �/� �D+�"   �D'    0� ��� (�CR G.      �KR G
 ���/� �D+�"      G���) X�=+, (�� �D' 

,��" ���) ["�) � ��� a��+���7 -�
 ��� � PTD#'  ��*B���'$� [�,�� (H) )  ��B'-� ±\� 

 �D+�" G��-    �LC+ (
�U� �-,�
 � ± ]^      ���+ ���- � �I�- ��     � ���#��� (>�" 5   (>�B" 

�@���) (  �+�� �-,- �,�R.       Y�
 �
,-�� � (
�U� 3	'{) ��F#' G
   ���    GL#7 ��,�T' q	`    ��- GB
 

    � �� � ��+��	7 Y�L'-  GL#7 (
�U� $�   �' 3	'{) ��  �� .   $, q7]    �B) �^ �$��   ���B7 -,�BE)   ��B� 

         ��L+$ -,�E) �,��� G
 Y�
 �� $, ��� _��` g�=+$���      � (�,--�� ��� _��` -,�E)   l� �� 

 0� $,     , $, Y�
 �� ��� ��c,�+�� 3		E) �	
�J f�DN' .      3B�, ��B�
 $, PBLR ��B�� ���- V�BU 

 <�BBB=+$ ��� ��BBBL+$Arboridia kermanshah Dlabola  ���(BBB", ��BBB� 8�,dBBB
 $��  

(Hesami et al., 2004) .Y�
 G@#�, G
 G��) �
 �',  -��! $, q7 �	
�J ����^ eQ'�B% $��   oB�` 

    �' 3	
 $, � ���        Y�
 ��' �+h�U ��,��*+ 0�@', ,6J ��#D��        �-,- (BLy � (�,�+ -��� ��    �B�

     �+�'$ ���- o� �-]   �) �^   (���67 ���I �$��  .  �I�-     ?N) G% �),��! �- ?N) 2��9)   ���

   PH' �- ,� -�`      ��� (F��H' ���)  Y�
 (��
 �	F+ ( �' �,�R   e�'��> �#�-    c��=' ,6J �("h�
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 ���7 -,�E)       �	p�D�$,��7 -,�E) � ��� 2��9) ���          ?BN) -,�E) <Q' Y�
 $, ��� _��` ���    ��B�

    �� GD��
 �F+ �- <�=+$. "  ?C	D�$,��7 �I�- q|   f�DN' c,�+, ���     GLB"�H' �B	
�J     0,dB	' � 

        �� �- (�� (	E�� ?.,�) G
 ?C	D�$,��7 �I�- �*DC
,�    GB+��+ 2���B)         c�B�=' �- � ��,-�B


2���)  ��   0�	"�
� 8�� G
  �K`   ��-�
 3		E) .  �=+� $, ��  G+��+ G%  ��,-�
      �*D9� ���I G
 ��

                       c�B+ $, �?%,�B) GB
 �*DBC
,� GB
 x�B
�' ��BEJ�K' ,6BJ GBD��
 X�=+, 0�'$ V�U �- �   �+�B'$ 

)Temporal( �'   ���
.               �BI�- � PTDBC' �B	�D' 0,�#> G
 <�=+$ ?N) ?%,�) �K` 0�	"�
� �-

                 �,��� G
 0�	"�
� [` }	� � �� GD��
 �F+ �- GDC
,� �	�D' 0,�#> G
 ��� -�=�, ?C	D�$,��7

    ��-�
 3		E) �+�	"�
� ����D',��7 ���" .           0�B
d	' ?%,�B) GB
 ?BC	D�$,��7 �*DC
,� 3		E) <Q'

' 0�	"�
� [` }	� �,�T(b) �' ���
 . G% �)��I �-b = 0     PTDBC' ���BI GB
 ��BL+$ ���
  

   GB% �)��BI �- � ?%,�) $,b > 0  �B� b < 0      ��BC	D�$,��7 (B	J�E� �- �B	p�D�$,��7 ��BL+$ �B��
  

�BB' PBB�> 0�BB
d	' ?%,�BB) GBB
 &�BB@E' GDBBC
,� � GDBBC
,� ���BBI GBB
 }BB	)�) GBB
 -�BB`  �BB#% 

)Jervis & Kidd, 1996( .
 <�=+$ ?N) ?%,�) 3	
 GK
,� ��� 3		E) ��F#' G)    �B	�D' 0,�B#> GB


PTDC' (    ?C	D�$,��7 �I�- �)   GDC
,� �	�D' 0,�#> G
(    ���'� $, �r2)  3		L) }��~ (   �B� �-�9DB", .

    �,�T' GO ��r2     G
 � �D�	
 � o�-d+               �DB�	
 GDC
,� � PTDC' �	�D' �- 3	
 GK
,� ��� ���
 �)

-�
 ��,�`. 
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       ��BL+$ ?BC	D�$,��7 �BI�- 3	*+�B	' GLB"�H' $, ��B'� ("�
 n��D+A. atomus   �B	
�J ���

?�O      V�" �- �D"�7 ?R� ��L�
    ����454   � �45W     V�,�B� �- �   � \         $, ��B'� (B"�
 n��BD+ � 

                  ?BN) ?%,�B) 3	*+�B	' �B
 ��BL+$ ?C	D�$,��7 �I�- 3	*+�	' 3	
 �K` 0�	"�
� GK
,� GL"�H'

   ?�O �	
�J ��� <�=+$     V��� �- ��L�
4    (B", ��� _�-  .    V�B" �-�454      ��B�
 X�BR�, ��� 

       V�" �- � 8Q) � S�I�45W             ����B�' ��BC	D�$,��7 GB+�*�	� �S�BI � 8Q) ?R� ��� 

��+ .         �- ��
 ?R� ��� �
 ?C	D�$,��7 �I�- �',��   � \\ -,-�'          }B	)�) GB
 � ��'44/5   � ��/^ 

  �'� ("�
 �I�- .  �O �	
�J ��� ��I, ?C	D�$,��7?  ��L�
)�D"�7 ?R�(  GB
 x�
�' n��D+ � �-�
 

(", ��� _�- V��� �- 0�. 
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 -��./0 3	*+�	') ± ��	E' ��K` ( <�=+$ ?N) ?%,�)E. decipiens(	E�� ?%,�) � ��L+$  

A. atomus� ["�) ��� -�=�, ?C	D�$,��7 �I�- 0� ?�O �	
�J $, Y�
 �� �-  ��L�
 

)�D"�7 ?R� (2���) �- G+��+ f�DN' ���  ��,-�
 V�" �U�454 
Table 1- The mean (± SE) population density of eggs of E. decipiens and population density  

of A. atomus and percentage parasitism on each leaf of cowpea (var. Parastoo)  

in different sampling dates during 2004 

12��	3���� �
�4 
% Parasitism 

��5��	3���� 6��7. 1&��8 
Population density of 

parasitoid 

9�,�3 1:8 1&��8 
Population density of 

leafhopper eggs 

;	��8'��7�  ���4�� 
Sampling date 

15.94 ± 5.48 1.10 ± 0.35 7.50 ± 1.19 
22 Aug. 2004 

�/��/�� 

12.36 ± 4.84 1.10 ± 0.41 9.10 ± 2.27 
29 Aug. 2004 

^5/^�/54 

16.69 ± 4.80 1.50 ± 0.48 8.00 ± 1.71 
5 Sep. 2004 

��/^�/54 

13.75 ± 4.41 1.30 ± 0.39 8.60 ± 1.83 
12 Sep. 2004 

\\/^�/54 

24.34 ± 7.18 1.60 ± 0.45 6.00 ± 1.51 
19 Sep. 2004 

\�/^�/54 

11.72 ± 5.42 0.50 ± 0.22 3.00 ± 0.77 
26 Sep. 2004 

^�/^]/54 

13.67± 6.01 0.40 ± 0.16 2.30 ± 0.37 
3 Oct. 2004 

�\/^]/54 

15.50 ± 2.05 1.07 ± 0.14 6.36 ± 0.62 
Total 

2���) c��=' �� 
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 �

 -��.<0 3	*+�	') ± ��	E' ��K` ( <�=+$ ?N) ?%,�)E. decipiens(	E�� ?%,�) � ��L+$  

 A. atomus� C	D�$,��7 �I�- ["�) ��� -�=�, ?0� ?�O �	
�J $, Y�
 �� �-   ��L�
 

)�D"�7 ?R� (2���) �- G+��+ f�DN' ���  ��,-�
 V�" �U�45W 
Table 2- The mean (± SE) population density of eggs of E. decipiens and population density  

of A. atomus and percentage parasitism on each leaf of cowpea (var. Parastoo)  

in different sampling dates during 2005 

��������	
 ���
 

% Parasitism 

���������	
 ����� ����� 

Population density of 
parasitoid 

����� ��� ����� 

Population density 
of leafhopper eggs 

���	������  ���
�� 

Sampling date 

33.33 ± 7.15 1.40 ± 0.34 4.30 ± 0.72 
6 Aug. 2005 

��/��/�� 

16.58 ± 5.97 1.30 ± 0.45 6.80 ± 1.72 
13 Aug. 2005 

��/��/�� 

20.67 ± 5.42 1.10 ± 0.28 4.70 ± 0.86 
20 Aug. 2005 

��/��/�� 

20.62 ± 6.08 1.20 ± 0.39 6.40 ± 1.78 
27 Aug. 2005 

��/��/�� 

23.25 ± 5.79 2.00 ± 0.58 9.10 ± 2.30 
3 Sep. 2005 

��/��/�� 

11.74 ± 3.40 1.10 ± 0.35 7.20 ± 1.13 
10 Sep. 2005 

��/��/�� 

14.51 ± 3.64 1.00 ± 0.29 5.70 ± 0.94 
17 Sep. 2005 

��/��/�� 

4.35 ± 2.23 0.30 ± 0.15 4.00 ± 0.84 
24 Sep. 2005 

��/�	/�� 

00.00 ± 00.00 00.00 ± 00.00 2.30 ± 0.37 
1 Oct. 2005 

��/�	/�� 

15.93 ± 1.81 1.04 ± 0.13 5.57 ± 0.47 
Total 
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Table 3- Statistics of the linear regression between the mean percentage parasitism  

caused by A. atomus and mean egg density of E. decipiens  

on cowpea in 2004, 2005 and overall years 

r2 Pslop Pregression 

b a Sampling year 

0.000 0.83 0.83 0.15 14.50 2004 

0.053 0.27 0.27 2.05 4.60 2005 

0.006 0.31 0.31 0.91 10.4 Overall years 
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