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�� ���+� �� ����� ������ 3� �!��.� .0��� !� 0�����  ,�$�
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���� ���� 	<�)=�  �� ��� ��5          ���4> ,�4)��? @��4� ��4�A�� /�4�� B�4? � ! 
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)Citrus sinensis cv. Moro	( ) �#=� ,�)��?Citrus sinensis cv. Siavaraz ) B�!�4� 	(Citrus aurantium cv. Narenj	( 

  ) '�$��4�#
 �C�!�4�Citrus clementina cv. Cadoux ) 
��(��4
   (Fortunella margarita cv. Nagami(  !�
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)Col.: Coccinellidae( Cryptolaemus montrouzieri Mulsant   � ! �4���� ����4�� �C+� �� 8�.�   ��4&���
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 �'�B �( A�C�'�Rutaceae 	� ���*  Q@
 �1 R=. ��

  S�* ?�; ��� Poncirus �Fortunella  �Citrus  I<���( 

  ) �<;�(3 �3�<T!U(Fotouhi Ghazvini, 1999.(   G<,(

 W:T-�+4��( G,'B �:�� ���  �'�"�'�	� ���*  �� 	8(:<; 

�3  S��X:B  3(�<!�(  �<@*'��  	6�<1�  �3:<*  �<�  R<F�(  (:!<1( 

Y�'<<� ��<<� � �3 '<<� �3 Z'<<D  S �<<B  ['<<�35 �<<
�3 �  

	X��� � 	*:@
 N'!"� �!.�, ) I1(Liu et al., 2012.(    

 �A�<<<C�'� \<<<�X�*Pulvinaria aurantii  
)Hem.: Coccidae ( Cockerel �( 	�,+4� G,'B  A�.S

     ('<,( W��<� �3 A�<C�'� 	�:*'�] 	<�  ���<��*  �3 �3 �<�3 � 

 �3'� (��P 	;��/D IX�8 '�F() I1(Damavandian, 2006^ 

Hallaji-Sani, 1999.(    

     '<* _:�`��<; 	C;�<
 A('<a( '* ��&� 	,����� W'!@�

R�-�  �:4b c
:� �I",�d�B:;e ���  �* \�X�* ?��=�

�'�8  f<�  �<�    I<1( ��<�)Bedford et al., 1998 ^ 
 



	%&�'��( )��*  : (����� ��;:� Y:@B �A�C�'� \�X�* 	6�CD  �@��3 �( ... 

 

2

Damavandian, 2006.(  +<�   �G�<@g �'<�8  f<�  �<� 

 I<<1( G<<���    R<<1:B � �@<<��* �!<<�(�; (� ?�h 	,(��<<�

 (��* ���   5<*�U'�] f�<P  	<@�*     �<�  S �<, � �;:<� �!<"� 

  �<@@� W'!@� (� I.S 58('� ��� �@;(:!;)McDowell 

et al., 1984 ^Vu et al., 2006( .   5<�(:� �5<*�=� �3

 � �;�(3 �'!��* ��(�,�P \,e:X:�* W'!@��@,�� ���  �3�i!1(

 �( 3�<<<<���'<<<<�8 f<<<<� �<<<<�  f��<<<<� (�	<<<<� �<<<<@�3 

)Kimberling, 2004 ^Van Driesche, 1994 .(

     	�:<@!� 	<6�CD  �@�<�3 �(�(3 I<6�CD �3 A�C�'� \�X�*

   I<<.S G<<,( 	�:<<C;( W'<<!@� �3 �<<� �3:<<*'aj<<� 	<<� �@<<��*. 

.Shabanian et al )2011  '���<��* k��<U �( �,(�
 �3 (   
Gams& W.  Zare )Petch( muscarium Lecanicillium  

 

� & W. Gams Zare aphanocladii Lecanicillium   

��� (� P. aurantii  �3l�* ���     �  &�<� m'<� A�<C�'�

  (��;��� _'] E<�
 ���S  �<;3'�.  �<;:�    �( �3�<6!� ��<�

 �3(:;�<<F ��<<��:C;� Encyrtidae  �Aphelinidae  �<<�;

    �<!,�(��P (� A�<C�'� \<�X�* 	<�  �<@@� )Noyes, 2014( .

Khazaeipool )2008�:<<<<<<<C;� ( )Eulophidae (

Tetrastichus sp. �* (�  5��� �'�8 ��,:!,�(��P  (:@�

  .3'<� N�(�<� A�C�'� \�X�* �3��    ��<���h �G,('<* ��&<� 

��C1 ��:!X�* )Stephens(Chrysoperla carnea  

 5��� A('�8 � ����h G�@n�� � o���<�i�  ��<�   �(�<*�=;

�<<�X�3 ��(Chilocorus bipustulatus Linnaeus    

 �p:<<�X:!�,'� �Cryptolaemus montrouzieri 

 �<<<;�(3 	<<<�4� f<<<=; I<<<.S G<<<,( I<<<�6�
 W'<<<!@� �3

)Hallaji-Sani, 1999 ^Khazaeipool, 2008.( 

+<<� �<<@gG Saboori and Zhang )1996( �<<@� 

 '����<�Allothrombium pulvinum Ewing 

(Acari: Trombidiidae)  \<,e:X:�* W'!@� 5�(:� �( (� 

.�;3'� N�(�� A�C�'� \�X�*  

  5<<�X3 �<<*  �<<*��� ��<<�� �<<;:�	<<�q,� ��<<�  A��<<i!�

Ir,� 	1�@� � 	,����� A�,:!-� �I�X:*�!�  ��<�   	�<1

	� �;(:B     (� 	<6�CD  �@�<�3 3'<���� �<*  �:<D    �<* +�=!<"�  

Bs '* '�ac�
 	��@@�  �'�:�!"
 	,�;(:B � S  �<�   �<, �  
  

�* �:D  <B �* +�=!"�'�]s      �<@�3 '<��/B �<�6D I<�i�� '<* '�a

)Garcia and O’Neil, 2000 ^Price et al., 1980^ 

Vet and Dicke, 1992 .(  �3  :@��<B �<�;3   ���<*�3

 Y:<<@B�<<;:� �(   ��� A�<<C�'� \<<�X�* 	<<6�CD  �@�<<�3

  �*��� t�!r�  ����� �<6X�`� �(     �I<1( �<!.'>; A�:<0

     Y:<@B �<6X�`� Z�<� �<* 9�=-B G,( (OX �<;:� �(    �@�<�3

 	6�CDP. aurantii ���   � ?�<U�( �<;:�  ��<�   t<�!r�

.�<<� ?�<<�;( A�<<C�'�  f��q<<P G<<,( u,�<<!;	<<� �<<;(:B  �<<*

+��TB �'�� �;����S      �3 I<.S G<,( 	<=�i�B I,',�<� �3

l�* ��� .�,��; \�� G*��@B �=`@� A�C�'� 

  

����   T ! �&  

����*� ���3   �)*��  

 �3 	1�'* G,( �3  (��;���  �!1( _'] G*��@B �=`@�

) 	,��.('/
 ['� �*′70 °36     	,�<�.('/
 W:<D � 	X��<�

′10 °51 	U'�(� l�* f� �3  A�C�'�   	<C,'=B ��<0�. �*

 �3 '>,��, �( '!�:��� �3W�1  ��<� 1390  �1391   ?�<�;(

.��  

   U�V!����� ��& ����*� �!�� 
��
��  

 � ?�U�(�;:� ���  	;:F W�=B'P 5��� �6X�`� 3�:� A�C�'�

"Citrus sinensis (L.) Osbeck cv. Moro" �W�=B'P 

	�-� "Citrus sinensis (L.) Osbeck cv. Siavaraz"� 

u;��; "Citrus aurantium L. cv. Narenj" 	>;��; �G�!;���� 

"Citrus clementina Hort. ex Tan. cv. Cadoux"  �

A(:���� "Fortunella margarita (Lour.) Swingle 

cv. Nagami"    �	<1�'* 3�:<� l�* f� �( .3:*  W�( l�<*

  �	;:<F W�=B'P �(�(3 ?�3 l�* � �*��� ���� u@P '� �(�(3

  W�<=B'P �(�(3 ?:1 l�* �A(:���� � u;��; �	�-� W�=B'P

 l�<<* �u;��<<; � G�!;�<<��� 	>;��<<; �	<<�-� W�<<=B'P �	;:<<F

     �G�!;�<��� 	>;��<; � u;��<; �	;:<F W�=B'P �(�(3 ?��4g

  3 +<�� l�<* � u;��; � 	�-� W�=B'P �(�(3 +�@P l�* �(�(

 .3:<<* 	<<�-� W�<<=B'P G<<,( �3l�<<* �<<�  � 	<<����1 A�<<����
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 �<�; ?��;( 	�3:� .     �<� I<1( ���S3�<, �<* ?�h  3(�<6B

  3��<<8 l�<<* '<<� �3 3:<<
:�  �<<!F�3200  �<<B350  ��<<0(

 � IF�3 3�:� A�C�'�  �!F�3 G1�;:�; ��(3'*   �<�; �3

 3��815  �B20  W�1.3:*  

 T !����� �!���� ����� ��0��    

 �9�=-B G,( �3)'* ���  A�C�'�    I<�6�
 5<�X3 �<*

 S ��� \�X�* '!��*   +<� � �F�<� �* �",�=� �3 ��   G�<@g

 �I<<.S G<<,( +<<� o'<<-B�<<*  �<<8(�  (:<<@��<<;:�; ��(3'<<* 

 � �;�� _�r!;( ����; 3�:� �;:�; 3(�6B � IU3 G��6B �('*

 \,�;:�; ��(3'*   3(�<6B �* ��X�(30      �<* .�<� ?�<�;( )'<*

 �( �3�i!1(�3(3 ���  �( 50�8�;:�;  �'<��    ��<`F ��<�X�(

	C";1 )RV ( W:�'.)1(   I<U3 '>;�<�; �� �<;:�;  ��(3'<* 

',� �X3�6� �( �3�i!1( �* �I1(  �<*  I<13  �<�S )Pedigo 

and Buntin, 1994:(  

( )100






=
m

SE
RV )1(                                                 

  

   S �3 �<�m �SE    c<�B'B �<* G�>;�<��   ��<<�6� ��<`F �

�3(3 ��� �;:�;  �'<��   	<� �<�X�(  <��*@.�   9<�=-B G<,( �3�    (�<��

 	C"; ��`F15  �0�3�� �C1�-�. �;:�; ��(�;(2 )N ( W:�'.)

2 (  �( �3�i!<<1( �<*�3(3 ��<<�  �( 5<<0�8�<<;:�; ��(3'<<*  �( � �<<�X�(

 9,'D �< *̀(�   '<,� �<*  I<13  �<�S )Pedigo and Buntin, 

1994(:  
2










×
×=

mD

st
N )2(                                                  

  

  S �3 ��m  � S�*  c�B'BG�>;���    ��<�6� Z('<-;( �

�<<;:�; �'<<��  ��<<�X�(D     �3 W:<<CU 5<<*�U ��<<`F  (�<<��

�;:�;  �, ��(3'*RV �* �� I1(     �!<�:; ���<��( A�:<0

	�  3:� �t W��
 �3�� �(�=� 	B E,�:B- I;3:!1(   '<*

 c"8�
�3 �  �;:�; �3(�S	� ���*.  

  �<;:�; 3(�<6B ��6X�`� G,( �3       (�<�� �<* ��<� �C<1�-�

 	C"; ��`F15  �* '*('* ��0�377     �( �<� 3:<* )'<*80 

 )'*�*  (:@�    	,('-<0 A�<6X�`� �('* ?�h �;:�; 3(�6B

                                                           

1- Relative variation 
2- Sample size 

 .�<<� �3�i!<<1(�G�<<x �3 �<<;:�; ��(3'<<* p�<<1('* N�� 

	.3�<<<TB-\�B��!<<<"�1 ?�<<<�;( .�<<<� �9<<<�=-B G<<<,( �3 

�;:�; ��(3'* �* A�:0  I�4C,3�( 5,(�( �( 	>!i�Y�'� 

��  �.I.�, ��(3( ���  �*S 'F(�( �B  

�� �+�E�������� ����  

 �<*  S �* y:*'�  �*��� ���� �('* l�* '�    \<,  (:<@�

 � �� �!.'� 'z; �3 �('�B  �l�<* '� �310   �( I<F�3  '<�

 Y:;    �<*��� ��<�� 3:<
:�       �<* 	�3:<XS R<1:!� {`<1 �<*

 ) A�<<C�'� \<<�X�*20  �<<B50    k��<<U �<<* �3:<<XS �<<0�3

 (G,e�<<�:.I<<�&� ��(O<<�   I<<*:; '<<� �3 Q�<<1 .�;�<<�

�;:�; ��(3'* �80  I4
 ��4g �3)  �*��� ���� '� �( )'*

 �3 � 	,��.('/
 t�!r��3��-� �  Y�iB�(1  �B8/1  �'!�

 (G��� {`1 �( IU3 � 	�(�S �*.�;�� ���g ( G,)'* �� 

    �  �<*��� ��<�� ?�<;  :n�� 	B�Tr��  3'� I�(33�, �*

 J,��<<B�<<;:�; ��(3'<<* �<<* �:<<D  �<<;��(�
 �3�<<"�� ��<<� 

  5<<=!@� ��><<�,���S �<<* 	��!<<1&P �( �'��:<<�
 �('<<* �

  ��<4g ���3 �3 � ���('. �<
�3 �    W�<nr, �3 3('>�!;�<1

	* Q8 Q�"1 � �;��     3�:<� |:�<1�'���:,'!1( '<,�

!.'� �('U 	1�'*   '<� �3 ��'����<� �( \, '� 3(�6B .�@

   Q�<1 .�<� I<�(33�, � N���� �;:�;     �:<4b �:<z@� �<*

 �	X�<<�!8( �<<�,:!,�(��P ��<<��:C;��<<;:�; ��<<�  �<<* �3:<<XS

 A�C�'� \�X�*�* �:D   ��3 �;��(�
 (:�X ��� \,  ��<* 

 �;��3 '`U �*) Z'T�4 	!;�<1  '<!�   Y�<iB�( �8  	!;�<1  '<!� 

  (	�<<�,'*( �:<<B �<<* ��<<� ���<<�:P ��<<�3 �31±26 �<<
�3

 	C<<"; I<<*:D� �p:�<<"�15±70  ��:<<; ���3 � �<<0�3  

14   � 	,�@<<��� I��<<110   ��(�<<4>; 	�,��<<B I��<<1

  '<<� �( ��<<� '��<<b �<<�,:!,�(��P ��<<��:C;� 3(�<<6B .�;�<<�  

 � I�(33�, �;:�;�* �:D  5F(3 �;��(�
���� ���  ���8

 5�X(75     .�<� ��(�<4>; �<0�3 �<;:�  ��<�    Q<P �:<C;�  

�( 	,�1�@� �(    �('<* �'<C!6� ����<��� � E*�@� p�1( '* ��X

    �:<".�'P) 	
��<F }<Tr!� �<* 	,�4; 	,�1�@� � ��,�B 

Jim Woolley   �<�,'�S p(�<>B ��>�;(3 �33  W�<1�( (

                                                           

3- Texas A & M University 
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 �( .�;���3(3 ���  \, '� 	C"; 	;(�('. G��6B �3 ��0�8

 .�� �3�i!1(  �*��� ���� '� ��� 	6�CD  �@��3 �(  

 �.+�)�   ��E�=� N>�4�  ��4&  ��4��     �$4.+3

�$>���(+  

 �(�3(3 ���      �( \<, '<� 	<;(�('. � 3(�<6B �<;:�  ��<� 

   �C<<1�-� �('<<* 	<<6�CD  �@�<<�3}F�<<� ��<<�  � Y:<<@B

 	!F(:<<@�,�<<;:� �(  �<<�; �}F�<<� ��<<�  �('<<* I��C<<�

 c��'B �<;:� �(        �<*��� ��<�� u@<P ��� 	<6�CD  �@�<�3

:�� �3�i!1( ',� ~'� �* �6X�`� 3�:�  

�$>���(+   ���� ����2 �  � ! ����� ������

���A�� ��&���  

   :;�<� Y:<<@B }F�<� �(1 )H W:<<�'.) (3 }F�<<� � (

)  :;�� 	!F(:@�,E W:�'.) (4 ( �<*  c<�B'B    �C<1�-� �('<*

 	!F(:@�, � Y:@B�;:� ���     \<, '<� ��� 	<6�CD  �@��3

      �C<1�-� �3 .�<� �3�i!<1( �<6X�`� 3�:<�  �*��� ���� u@P �(

  � �<<;:� 3(�<<6B 	�<<0( 5<<��� �3 �(  :;�<<� Y:<<@B }F�<<�

 �( ?(�� '� 	;(�('.�;:� ���   ��<�� '� ��� 	6�CD  �@��3

.�� �3�i!1(  �*���   }F�<� G,(    �<*��� ��<�� '<� ���   '<*

 p�1(�`*(�  �C1�-� ',�	� 3:� )Magurran, 2004.(  
  

ii ppH ln∑−= )3(                                             

��X3�6� G,( �3 H   :;�<� Y:@B }F�� � Pi   	<;(�('.

 	C";�;:� �� 	B��C� �* �, �      �3 �<� I<1( �3('<.( IC<";

 �;:�i �;�(3 3:
� )ni/N     }F�<� G<,( �(�<=� �<g'� .(

  ��; ���* '!��	� ��3  Y:@B ���;:� �(  	6�CD  �@��3

 �*��� ��� 3�:�     G<,( �<, � I<1( '<!�� 'z;    	<;(�('. �<�
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1- Shannon 

) �� �C1�-�Magurran, 2004.(  
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 �  :;�� Y:@B }F��S   �<;:�; �3 �;:� 3(�6B 	<�  �<��* .
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�;:� ��  f,(�.( 	!F(:@�, }F�� ����* IF(:@�, �C,'=B
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 �( �3�i!1( �* t�!r�  �*���}F�� ��� 3���
2   W:<�'.)

5 :";�:1 �(3  W:�'.)6�!�",�:� � (-  �:�4  W:�'.)7 (

) �� �C1�-�Magurran, 2004 G,( .(}F�� ��   G�<*

 '�/!� \, �B 'i0	� �@��* 'i0 3�� .  �<�;  ��<@�3   ?�<�

  c<��'B I��C� �<;:� �(   	<6�CD  �@�<�3   ��<�� �3 ���

 G<<,( �(�<<=� �<<g'� � I<<1(  �<<*���}F�<<� �<<�  \<<, �<<*

\,3�; 'B  c��'B I��C� �3:��;:� �(   	<6�CD  �@�<�3 

 '!��*  �*��� ���� �3 ���	� 3:� . W:<�'.  ��<�   }F�<�
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 � �*��� ����b   ��<�� ��� �;:� 3(�6BB    ��<�� �3 �<�A 

 � I<<"�;C  ��<<�� ��� �<<;:� 3(�<<6BA  ��<<�� �3 �<<�B 
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MH NNdd

ba
C
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2

+
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2- Jaccard 
3- Sorensen 
4- Morisita-Horn 
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 ���� �3 3('.( 5� 3(�6BB �ai     �<;:� 3('<.( 3(�<6Bi  �3 ?(

 ��<<<<��A �bi   �<<<<;:� 3('<<<<.( 3(�<<<<6Bi  ��<<<<�� �3 ?(B �

da=∑ai
2/Na

2  �db =∑bi
2/Nb

2 	� �@��*.  

�!��6 �+AX�  

 �('*  :;�� 	!F(:@�, � Y:@B }F���;:� ���    �@�<�3

      �<*) l�<* '<� �3  �<*��� ��<�� '<� ��� 	6�CD   (:<@�   (�('<�B �

}F�� ���     �!�<",�:� �  :<";�:1 �3��<�
 I��C<� -  �:<� 

 c��'B �('*�;:� ��� 	6�CD  �@��3  �*���  ����� ���  �*

  �(�<.( ?'<; �( �3�i!1( Estimates Win 8.20  �C<1�-� 

) �;��Colwell, 2006 .(�3(3 ���   }F�<� �( 50�8

   :;�<� 	!F(:<@�, � Y:@B     c<X�U �3  �<*���  �<���� ���

�&��� �,�P ~'D  �* 	.3�TB?'; �(�.( SPSS v.16  �,��B

 G�>;�<<�� G�<<* A�<<.&!F( .�;�<<� Q;�<<,�(��3(3 ��<<�  G<<,(

}F�� ��   :<��S �( �3�i!1( �*  �*���  ����� �3SNK1  

1 �3.�;�� �C1�-� �0�3 u@P W��!8( {`  
  

B+�$�  


��
�� ����� ������ ������ ��.� ��� ��5  

 ��<<6X�`� G<<,( �313 �<<0�3 �<<* 	<<6�CD G�<<�3 �<<;:�   
  

                                                           

1- Student Newman Keuls 

�3:XS (A�C�'� �()  �*��� ���� u@P ��� A��i!� 	;(�('. 

   E<<�
 A�<C�'� \<�X�* �<*   .�<� ���S   �@�<<�3 I<1'4.

	6�CD E�
  �*��� �( ��� ���S    W��<
 �3 t<�!r� ���

1  S 	;(�('. �0�3 � 5�� �3 ��  ���1   �<B5    ��<� �<,(�(

.I1(     IC<"; p:<�X:!�,'� o���<�i� �W�1 �3 '� �3

  G,'!<��*  �*���  ����� ��� ��� 	6�CD  �@��3 '>,3 �*

    \<�X�* c<X�] 	<6�CD G��3 � I�(3 (� 	;(�('. �0�3

      ��� '����<� G<,( 	C<"; 	<;(�('. �<0�3 .3:* A�C�'�

    � G�!;�<��� 	>;��<; �u;��<; �	�-� W�=B'P �	;:F W�=B'P

  W�<1 �3 A(:����1390  �<* B'B  c<�91/49 �20/33 �24/48� 

51/50  �53/45  W�1 �3 � �0�31391 �* c�B'B 19/53� 

57/35 �37/48 �06/54  �03/46 .3:* �0�3  o����i�

P. quatuordecimpunctata G1 �A(:���� ���   

Zelus sp.   �A(:���<<� � u;��<<; �	<<�-� W�<<=B'P ���

 �:C;�Coccophagus sp.  �:C;� � 	;:F W�=B'P ���

Microterys sp.   �3 '<<� �3 G�!;�<<��� 	>;��<<; ���

.�;��; ������ �6X�`� 3�:� W�1 

 

 

 , 021- ������ 8E�Y5 K�2 
��
�� ����� ����� ���A�� 3� /0� �! 6  "#$%� ��& 
��
��'��(�� �)*�� !� 

Table 1. List of natural enemies of Pulvinaria aurantii collected from different citrus host  
plants in Tonekabon region 

Scientific name Family Order Natural enemies 

Cryptolaemus montrouzieri Mulsant 
Chilocorus bipustulatus (Linnaeus) 
Propylaeaquatuor decimpunctata (Linnaeus) 
Scymnus spp. 

Coccinellidae Coleoptera 

Predatory insects 
Chrysoperla carnea (Stephens) Chrysopidae Neuroptera 

Zelus sp. Reduviidae Hemiptera 

Coccophagus sp. Aphelinide 
hymenoptera Insect parasitoids Bothriophryne sp. 

Microterys sp. 
Encyrtidae 

Allothrombium pulvinum Ewing Trombididae Trombidiformes 
Predatory mites 

Amblyseius sp. 
Euseius sp. 

Phytoseiidae Mesostigmata 

Lecanicillium sp. Cordycipitaceae Hypocreales Pathogenic fungi 
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@(� 1- ����� ������ ��.� ��� ��5Pulvinaria aurantii   � !���> ,�)��? '��(�� !� 
Figure 1. Relative abundance of natural enemies of Pulvinaria aurantii on 

blood orange in Tonekabon 

 

 
  

@(� 2- ����� ������ ��.� ��� ��5Pulvinaria aurantii   � !�#=� ,�)��? '��(�� !� 
Figure 2. Relative abundance of natural enemies of Pulvinaria aurantii on 

sweet orange in Tonekabon 
 

 
 

@(� 3-  ������ ��.� ��� ��5�����Pulvinaria aurantii  � !  B�!��'��(�� !� 
Figure 3. Relative abundance of natural enemies of Pulvinaria aurantii on 

sour orange in Tonekabon 
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@(� 4- ����� ������ ��.� ��� ��5Pulvinaria aurantii  � ! '�$���#
 �C�!�� '��(�� !� 

Figure 4. Relative abundance of natural enemies of Pulvinaria aurantii on  
clementine mandarin in Tonekabon 

 

 
 

@(�5 - ����� ������ ��.� ��� ��5Pulvinaria aurantii   � !
��(��
 '��(�� !� 
Figure 5. Relative abundance of natural enemies of Pulvinaria aurantii on 

kumquat in Tonekabon 

 
���� 8&���   ����   �4���� ����� ������ ��

���A�� ��&��� � ! 
��
��  

  Y:<@B }F�� �f��qP G,( �( 50�8 u,�!; p�1( '*

 �3 t<<�!r�  �<<*���  �<<���� ���  :;�<<�  �( ?(�<<� ��<<�

W�1  ���1390  �1391 	@6� A�.&!F(  3(�;  ��; (� ��(3

�*)  c�B'B831/0=P �14  �4=df� 36/0=F  �836/0=P �

14  �4=df� 35/0=FW��
) ( 2+� .(  \, ��� �3 G�@g

G,( �( 	@6� Z&!F( �W�1 �3  	!F(:@�, }F�� �3 ��(3

       �<�; ����<�� �<6X�`� 3�:<�  �<*���  �<���� ���  :;��

�*)  c�B'B718/0=P �14  �4=df� 53/0=F  �544/0=P �

14  �4=df� 80/0=F
) ( W��3.(  

 �4��� W�
�� 8&���     '�4� �4���� ����4�� ��

���A�� ��&���  

}F�� �!�",�:� �  :";�:1 �3���
 I��C� ��� -  �:�

�('* �6��
   3�:<�  �*��� ���� u@P ��� 	6�CD  �@��3 �

 �3 �<<6X�`� W�<<1 �31390  �1391  �3W��<<
  ��<<�4  �5 

     }F�<� G<,( �(�<=� �W�<1 �3 '<� �3 .I1( ��� �%(�(   �<�

 R1:!� �8 �( '!��* �6X�`� 3�:�  �*���  ����� ��� ���
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�<<* .3:<<* ��:<<D  W�<<1 �3 �<<�1390 }F�<<� �(�<<=�  ��<<�

�!�",�:� �  :";�:1 �3���
-  �*���  ����� ���  �:�

 �<* t�!r�    G�<* c<�B'B75/0   �<B1 �86/0   �<B1  �84/0   �<B

99/0 �<<*  +<<� .�<<�S I<<13   W�<<1 �3 G�<<@g1391  �(�<<=�

}F�<<�  ?�<<; ��<<�     t<<�!r�  �<<*���  �<<���� ��� �3'<<*

�*  G�* c�B'B69/0  �B1 �82/0  �B1  �84/0  �B99/0 .3:* 

 
 , 022-  ���� ����� ���� N>�� �+��)�����2 � ����� ������Pulvinaria aurantii   
��
�� ]V!   ���� B�? � !

'��(�� !� ,�E !�  ��&1390   1391 

Table 2. Values of Shannon diversity index for community of natural enemies of Pulvinaria  
aurantii on five citrus species and cultivars in Tonekabon during 2011 and 2012 

Year 
Shannon diversity index (Mean±SE)1 

Blood orange Sweet orange Sour orange Clementine mandarin kumquat 

1390 0.96±0.24a 1.19±0.24a 1.15±0.24a 1.03±0.39a 1.48±0.23a 
1391 1.03±0.21a 1.24±0.23a 1.17±0.27a 1.05±0.22a 1.50±0.33a 

 Means followed by a different letter within a row are significantly different (Student-Newman-Keuls test; P ≤ 0.05) 

 
 , 023-  ���� ����� �$>���(+ N>�� �+��)�����2 � ����� ������Pulvinaria aurantii   ]V!   ���� B�? � !

'��(�� !� 
��
�� ,�E !�  ��&1390   1391  

Table 3. Values of Shannon similarity index for community of natural enemies of Pulvinaria  
aurantii on five citrus species and cultivars in Tonekabon during 2011 and 2012 

Year 
Shannon similarity index (Mean±SE)1 

Blood orange Sweet orange Sour orange Clementine mandarin Kumquat 

1390 0.54±0.08a 0.59±0.07a 0.58±0.07a 0.52±0.14a 0.73±0.09a 
1391 0.51±0.08a 0.59±0.07a 0.56±0.08a 0.51± 0.04a 0.74±0.14a 

 Means followed by a different letter within a row are significantly different (Student-Newman-Keuls test; P ≤ 0.05) 

 
 , 024- N>�� ��& �$�.+!��   ��.�!�E 	�!�(2 8&���-  ���� �!�&����2 � ����� ������ Pulvinaria aurantii  

� !  ,�E !� '��(�� !� 
��
�� ]V!   ���� B�?1390 

Table 4. Jaccard, Sorensen and Morisita-Horn similarity indices for community of natural enemies 
of Pulvinaria aurantii on five citrus species and cultivars in Tonekabon during 2011 

Species similarity index Host plant Blood orange Sweet orange Sour orange Clementine mandarin 

Jaccard 

Sweet orange 0.75 - - - 

Sour orange 0.75 1.00 - - 

Clementine mandarin 0.82 0.77 0.77 - 

kumquat 0.82 0.92 0.92 0.83 

Sorensen 

Sweet orange 0.86 - - - 
Sour orange 0.86 1.00 - - 

Clementine mandarin 0.90 0.87 0.87 - 

kumquat 0.90 0.96 0.96 0.91 

Morisita-Horn 

Sweet orange 0.91 - - - 
Sour orange 0.99 0.94 - - 

Clementine mandarin 0.99 0.92 0.99 - 
kumquat 0.91 0.84 0.92 0.92 
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 , 025- N>�� �$�.+!��   ��.�!�E 	�!�(2 8&��� ��&-  ���� �!�&����2 �  ����� ������Pulvinaria aurantii  

� !  B�? ,�E !� '��(�� !� 
��
�� ]V!   ����1391 

Table 5. Jaccard, Sorensen and Morisita-Horn similarity indices for community of natural enemies 
of Pulvinaria aurantii on five citrus species and cultivars in Tonekabon during 2012 

Species similarity index Host plant Blood orange Sweet orange Sour orange Clementine mandarin 

Jaccard 

Sweet orange 0.85 - - - 

Sour orange 0.85 1.00 - - 

Clementine mandarin 0.85 0.85 0.85 - 

kumquat 0.69 0.83 0.83 0.69 

Sorensen 

Sweet orange 0.92 - - - 
Sour orange 0.92 1.00 - - 

Clementine mandarin 0.92 0.92 0.92 - 

kumquat 0.82 0.91 0.91 0.82 

Morisita-Horn 

Sweet orange 0.90 - - - 
Sour orange 0.99 0.95 - - 

Clementine mandarin 0.99 0.91 0.99 - 

kumquat 0.93 0.84 0.93 0.93 

  
^=�  

    o���<�i� ��<6X�`� G<,( �3C. montrouzieri 

 (�('. G,'B  ��� A�C�'� \�X�* 	6�CD G��3'�   \<,

�( .3:* �6X�`� 3�:�  �*���  �����  �3:
� G,( �* �3 '� �3

   	C<"; 	<;(�('. �0�3 G,'!�� �W�1  '����<� G<,(  ���

�*) 	�-� W�=B'P  c�B'B2/33  �6/35 (�0�3 ��(�;( �'�� 

�<<�. �3 	B�:<<0 �<<�    	C<<"; 	<<;(�('. �<<0�3 G,'!<<��*

 �(�<<*�=; o���<<�i��<<�X�3 �( Ch. bipustulatus   

)19  �2/21 �* �0�3  �3 c�B'BW�1  ��<� 1390  �1391 (

   '���<��* k��<U �Lecanicillium sp. )6/16  �2/19 

�* �0�3  �3 c�B'BW�1  ��<� 1390  �1391  G�<�� ��� (

   �<<*��� ��<<���<<* I<<13 .�<<�S  G,('*�<<@*  '<<!�� I<<�6�


 '>,3 �* IC"; 	�-� W�=B'P ��� p:�X:!�,'� �*���  �<� 

 Y:@B 5�X3 �* 	;(�('. ��;:�  ��<�   '<>,3   	<6�CD  �@�<�3

 ���� G,( ��� .I<1(  �*��� Hallaji-Sani )1999(   �<�;

o����i� ��� p:�X:!�,'�  �(�*�=; ���X�3 �(  +<� �  G�<@g 

 k��ULecanicillium sp.     +<4� 	<6�CD  �@�<�3 �( (�

 .3'� 	.'6� I.S G,(Khazaeipool )2008 ( 	;(�('.

   	<<6�CD G�<<�3 �<<1 G<<,(  �3 (�l�<<* ��<<�  W�<<=B'P � 	<<�-�

 :<<"��B W��<<; �<<* c<<�B'B 8/28 �7/14  �3/14  N�(�<<� �<<0�3

.3:�;     �<�,:!,�(��P ��<��:C;�  �<�� �3 E<�
 ���S  ��<�  �<;:� 

)Encyrtida( sp.Bothriophryne    G�<X�( �('<*  ��<*  �(

 N�(��  (',(	�  3:<� .Agarwal et al. )1984 (  �<�;

�:C;� lgarwaA eulvinariap othriophryneB  (�

 ��� �(Pulvinaria sp. �<<@� �3  �3 .�<<;3'� N�(�<<�

����:C;� �'x�8 9�=-B     �:<C;� �:<TF �<* ��,:!,�(��P

Microterys sp.    �<<!F�3 ��� (� 	<<;(�('. G,'!<<��*

     '!<<��* I<<�X�6. .�@!<<�(3 \<<�X�* �<<* �3:<<XS A(:���<<�

  �*��� ���� G,( ��� ����,:!,�(��P ��;  ��<@�3   I<1(  S

 \�X�* �* �3:XS ���� G,( ��c�
 	��@@�  �('* �'!��*

 .3�(3 ����,:!,�(��P  

�3 G,( f��qP �@� ��� Allothrombium pulvinum�  

Amblyseius sp.  �Euseius sp.  I<<�6�
 �<<* �<<�;

o�;(   '� \<�X�* �<* �3:XS A�C�'�  �!F�3 ���  A�<C�

 �=`@� G,( �3E�
 ���S .�;�� Saboori and Zhang 

)1996�<<@� ( A. Pulvinum �<<* (�  '����<<�  (:<<@�

  �<<��
 �( A�<<C�'� A�<<.SP. aurantii  �3l�<<* ��<<� 

 (��;��� A�C�'�  N�(���3'� �;(   G�<* �3 �� �<@�  ��<� 
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 �3(:;�<<FTrombididae  .I<<�(3 (� 	<<;�('. G,'!<<��* 

Shiroodbakhshi et al. )2008    �<@� G,�<@g �<�; (

 �3(:;�<<F �( '����<<� Phytoseiidae  �( (�l�<<*  ��<<� 

    �( �<� �<;3'� 	,�<1�@�  (��;��� _'] A�C�'� \<���  �<� �
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Abstract 
The orange pulvinaria scale, Pulvinaria aurantii (Cockerel) (Hemiptera: Coccidae), is 
one of the most serious pest of citrus in the north of Iran. Many natural enemies can be 
effective in biological control of this pest in citrus orchards. In this research, the species 
diversity and relative abundance of natural enemies of P. aurantii were investigated on 
five host plants including blood orange (Citrus sinensis cv. Moro), sweet orange (Citrus 
sinensis cv. Siavaraz), sour orange (Citrus aurantium cv. Narenj), clementine mandarin 
(Citrus clementina cv. Cadoux) and kumquat (Fortunella margarita cv. Nagami) in the 
citrus orchards of Tonekabon region during 2011 and 2012. Based on the results 
obtained, 13 species of natural enemies with different abundance were collected from 
different host plants infested with orange pulvinaria scale. In both years, Cryptolaemus 
montrouzieri Mulsant (Col.: Coccinellidae) had higher abundance than other natural 
enemies on all surveyed host plants. No significant differences were found in the 
Shannon diversity or similarity indices of natural enemies community among different 
host plants tested. In both years, the values of Jaccard, Sorensen and Morisita-Horn 
similarity indices for community of natural enemies were more than the moderate level 
on all host plants. Based on Morisita-Horn index, the species similarity for natural 
enemies was the highest on blood orange, sour orange and clementine mandarin, and the 
lowest on sweet orange and kumquat. These results can be useful in designing biological 
control programs of P. aurantii in citrus orchards of Tonekabon region. 
 
Keywords: Pulvinaria scale, Natural enemy, Species diversity index, Species similarity 
index, Citrus, Tonekabon 
 
 


