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�� ��� ,�-�. )Pulvinaria aurantii( /0� 1�  �� ��� ���	 2$�� 3�45 �%6��$� 78�� 9 #"� ����:  ;%�<=>� ;9� 2$�

 3�<���� %�5 .#�	 2$� 3�=@� A�� �0@� �B�C 3�C �%  �6	 ����: 1� ;����D8 �% �$��4�5 E�4" %�.����� 5�.F.  6�@45% 1� A%�G="�

AH$9 #�4�� ;���% ,$I�-��. A1�� � 7-�> �% �J�� 9 ���� �K� L 3�=@� �% ;�  #�	 2$��� F5�.. M�
�� 2$�  !$)N� 6�O�� 2��K� PF� �.

 Q19F�G�Cryptolaemus montrouzieri  6	 ;1�"��� 6��1 9 �� ��� ,�-�. 1�;9� 3�0R �% �� ��� ,�-�. !. A%�-	 SR��R ;��

2$�T"�U9�� );��� V5�* �. !R�WD� (�� ��� X�. �% 6����� 3�
��* 6�=:�% 9  ��%�<� YZ��� [�L 7-�> �% 9 !R���F8 V$��1	 !" �%

 E�\R�F5 . Q19F�G� #G8 ,$ !� %�% 6��R S$�=RU�4-�=]$�� �%�> %�.. FR!  1� ^"�=� ��L35  ,$ 3�L �% �� ��� ,�-�. /W� !���

 !$)N� A��F@� .�$�
�����4�� 2�_R��� !  %�% 6��R��4�� 2$�=0. !� V$��1	 2$� �% �� �Q19F�G� ;1�"��� #.�R 9% U�4-�=]$�� ),$  #.�R

/W� `9�5 �. 6��O4� ;O$��� ��� ,�-�.  ,$ 9#.�R  �_$%!��� /���� a9� �% 6	 /W� ;�� ( �% �� ��� ,�-�. #�K48 3�=@� �%

%�. ����4�� �$�" �. !�$�
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�9��:   

     ,$ 2�. 1��	 !R�� Fd6�$1 # !. ��R% �% !� ;�9	

�� %��9 ;%�<=>� ����: �� ��� !. ,$%OR �F@@�30 

 !R��6	  ���45 �� ��� ;9�f48 ���� g�@8 9 3 ;�9	

F5 �$�"�@5 9#"� A )Esmaeili, 1996.(  ,�-�.

�� ��� Pulvinaria aurantii Cockerell (Hem.: 

Coccidae) �5 9 A��� �h�. 1�!: 9 A%�� !$)N� 6��8 ;��

6	 ����:  �#:�% iKB �. ��� ��� 6�=:�% ;9�

!:�5 6F5 ,�: 9 h�. 9 A��� (O$� A��4� 6��8 ;��

#"� . �% %�$1 j5�� 9 6�=:�% ;9� A��C 2$� #�-�K� �J�

 iKB �. A9Zk 9 !=��$ ��lT� 2$I���� m��> �,D�k

A��� ;F@�* ��1�. �#:�%�� V��� �F5 !. O�R �� F.�$. 

 9 %��% n�R 9% 3�" �% �� ��� ,�-�.!.  ��L 3�4K� 

A��*  ^"�9� �� ��$�05 ^"�9� 1� !� E9% n�R E9% 2" ;��

�� ���o �0�FR�5� 6�=��1 �� �R��)�F@@� )Esmaeili, 

1996; Hallaji Sani, 1999; Behdad, 2002.(   

     Q19F�G� Cryptolaemus montrouzieri 

Mulsant (Col.: Coccinellidae)  6�@45% 1� �T$

,�-�. F�	��� �K� L ;��  AF4k ��L !. !� #"� �� ���

 /W� !��� 1�6	�� !$)N� �� F@� .�% Q19F�G� 2$� �=��. 

!��R�. !R�� ,$I�-��. 3�=@� ;�� ,�]5 iD=W� ;��  ;��

%�-	%�	 ,�-�. 9 �� �� A%�G="� ��R% �"��" �% %�5 

)Hagen, 1962; Heidari and Copland, 1992; 

Obrycki and Kring, 1998.( 1�$�� )Rzaeva, 1985 (

�p�=$1���* �"��. �%����T5 9 ��F%�-	%�	 ,�]5 ;�� 

Planoccous ficus � C. montrouzieri  6��@k !. O�R ��

#"� A%�4R ���K� #�	 2$� �J�� ����T5 .�$��%�=R�� 9 �R�� 

)Mani and Thontadarya, 1988 ( ����C ;1�"��� �.

 n���C. montrouzieri  3�=@� �%Maconellicoccus 

hirsutus (Green)  6�=:�% ;9� �% �� #�	 2$� F@=�R���

 �F� �% ��75  ��0� 19�F@$�4R . �R��)Mani, 1993 ( �%

,�]5 !K-�r�6	 �K� L 6�@45% 9 �� ��� ,�]5  ;��

Planococcus citrii (Risso)�Planococcus 

lilacinus  9 M. hirsutus  ���	 ��/0�  FR%�� ���K�

=]$�� Q19F�G� ^"�� !�U�4-� FRF5 ��0� . 9 F�4C

O��Z��� )Hamid and Michelakis, 1994 ( �"��. �%

� ,�]5 3�=@� �% U�4-�=]$�� Q19F�G� #�4�

�� ��� %�-	%�	 )P. citrii( �� U�4-�=]$�� Q19F�G� �

 �_R��R 6�=:�% ;9� #�	 2$� �J�� �K� L 245% 6��@k !.

%�4R ���K� �=@$1 .�.�$s@$�� 9 �T )Obrycki and 

Kring, 1998 ( Q19F�G�C. montrouzieri  !. ��

="� Q19F�G� !R�� 2�-9� 6��@k!��R�. �% AF5 A%�G  ;��

FR%�� (��O� �
�GD� ,$I�-��. 3�=@� . 9 M-�W-�F k

6���T4� )Abdelkhalek et al., 1998 ( Q19F�G�

7-�t ;������T5 1� �� U�4-�=]$�� P. citrii X�. �% ;��

FR%�4R (��O� �� ���.  

     n�  u-�.�R ;F5� nC���C. montrouzieri  1� !$)N� �.

,�]5 �-	%�	 ;�� %P. citri 9(Cockerell)  Ferrisia 

virgata (�9�* A���� 19� ,$ �9F� ;9� !=��$  1� ��

 (�9�* 6	�-�C �% �%�. ! @* ;9�  �% !�v�R �
.;  6	

�@K� PZ=:� F�R AF���� ;��% . �=>9Q19F�G�  ;��A%��  

 1�P. citri (�9�*  9F� ;9� !=��$)N�FR%�� !$  n > A�9%

1� /W� 6	 ;O$� . ����@K� ��L ! A���� ;��%  ;�9	%�1 9 ��

 !. # �R ;�=��.F. virgata (�9�* h�. ;9� !=��$  ;��

F@=5�% ! @* �$ 9F� . 1� !$)N� �. Q19F�G� ;�9	%�1F. 

virgata (�9�* h�. ;9� !=��$  (�9�* !. # �R ! @* ;��

%�. �=0. 9F� ;9� (Wu et al., 2014).  6���T4� 9 2��

(Qin et al., 2014)  �=>9 !� FR%�� (��O�C. 

montrouzieri  %�-	%�	 ,�]5 iD=W� !R�� !" 1� !.

E�R  ;��Dysmicoccus neobrevipes �F. virgata  9
Planococcus minor  9 ;F5� A�9% �% �%�4R !$)N� v�R

�
.; � 6	�@K� �9�G  # �R 2�. �-9 �F�R AF���� ;��%

/W� 1� n > A�9% ���@8 �� A��C �4k 3�L �;O$� 9 n�

�@K� �9�G� 6	 ;�9	%�1 #5�% %�89 ;��%.  �=>9 2�@w4�

 1� Q19F�G�F. virgata �� !$)N� 6	 #�K48 F5� %

 # �Rf$�" �_$% !R�� 9% !. V$�O�� �� �$#�.  
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     $� �%����T5 2$� ��. 2�-9� ;��. 6��  3�" �%1345 

 ^"��!�"x� ;��4�. 9 ���	 �"��.  ��R�]"� 1� ����� ;��

�% 9 %��9 $��=T�R� 9 ���	 �"��. A�_�$��1	 E�

;��4�. F5 A%�% (�9�* 2.�T@� ����� ;�� )Behdad, 

2002.( �8ZC�R�J )Hallaji Sani, 1999(  !K-�r� �L

#�$1 �"�@5  U�4-�=]$�� Q19F�G� ��� ��� ,�-�.

!r
R 9% ��F.�
R Q19F�G� 9;� )Chilocorus 

bipustulatus L.( /0� 1� �� L 6�@45% 2$�� ,�-�. �K� 

%�� ���K� �� ��� .;F�G�D� A%�1 ;��> 6���T4� 9 

)Gharizadeh Gelsefidi et al., 2004 ( Q19F�G�

�� ��� ,�-�. �K� L 245% �� U�4-�=]$�� )P. 

aurantii (�� ��� %�-	 %�	 ,�]5 9  )P. citrii ( 

%�4R ���K�FR. �%  A1�� � �B�C 3�C !�Dk �� ��� ,�-�.

1� A%�G="� �. " E�4�$��4�5 2t9� 9 6���-��� ;�� AFR�5 

E�\R� �� %�5 . �K� L 6�@45% ;%�$1 �� ��� ,�-�. ;9�

�� AF���� �5R ^$��5 �% ��� F%�8��  3�=@� !. �%�>

�4R 6	 #�K48 9 F@5�.  ��� R� �. #�	 2$� 6���4�

�� y�. #�K48  3�<�� ;9� ;%�<=>� ����: zk�. !-�"

1� �� ��� �{R ��4  9  �G���� %�5 .R�{  !T@$� !.

 Q19F�G�C. montrouzieri !.  3�=@� n��k ,$ 6��@k

,$I�-��. ,�]5 %�-	%�	 ;���  O�R �� ��� ,�-�. 1�

�� !$)N�  �F@� �� #�	 2$� 3�=@� �% ;�����T. #�D.�>

 %��� 9 !=5�% !8��"�# )Aghajanzadeh et al., 

2008(. �� |W�� �� M�
�� 2$� #�4�� �$1 %���� F@�:  

 – 103   ��=T� ��O� �% �� ��� #���$1 jr"

6�="� ������ �-�45 ;  �. u-�. 99% 3�<�� 2� 6��D��  

 -  �$��4�5 E�4" P�<� V��� #08 �% (Z� �%

;�="��  �K� L 6�@45% ;�����T. �. /-�" 3�<�� F�-��

���	  

 - /W� 9 !$)N� ;��. Q19F�G� n$�4�  1� ;O$� !���

 /W� ,�-�.�$�" !. # �R  ;F5� nC���6	(Merlin et 

al., 1996)  6�O�� 2��K� PF� �. �B�C !K-�r� 2$��.�@.

U�4-�=]$�� Q19F�G� !$)N�  �� ��� ,�-�. 1� 9 6��1

 6	 ;1�"���F5 E�\R�.  

;
� 
 �!<� 	6  

 <�� 5
� �<����� ��=> ;�
�? 	6
�
 5  

     A��� ;9� %�-	%�	 ,�]5 (�9�* n:�% �% 9F� ;��

E�$��=T�R� . ;��% �25-22 U���D" !8�%  ���d#��� .

2$F. !��� ��{@�%�-	%�	 ,�]5 /W� ;��  ;9� 6�=:�%

f48 �� ��� ^"�� 9 ;�9	>�� /D A��� ;9� �� 9F� ;

A%�% ���> 5F@.�$ ��lT� �� F. A%�-	 1� }* 9F� n��� ;1�" �

 ���> A%�G="� %��� Q19F�G� !$)N� #08=���F@.  

  ��
���
 ;�
�?  

      ;9�A��� ����C %�-	%�	 ,�]5 !. A%�-	 9F� ;��

 ;��% �. E�$��=T�R� n:�% �% Q19F�G� n���25-22 

" !8�%U���D ��� ;1�" 5F.  1� }* 9 !$)N� F-9 9 %�1

6	 ��lT� 9 Q19F�G� �� �n��� ����C f48  9 ;�9	 �%

V$��1	 �� @=��� ���> A%�G="� %���F.   

	�
�� ���	� ;�
�?�   

     � ��{@� !.3�0R !�0 �� ��� ,�-�. !. A%�-	 ;�� �

3�0R ,$ SR��R ;��  !-�" !�0� n:�% 92$�T"� U9�� 

);��� V5�* �. !R�WD� ( V5�* 9 ����@���-	 #DT"� �.

A���$% 9 i
" ;���  %�K.� !. ��2×2  f.�� �=�A%�% ���> 

5FFR ) nT51( .A%�-	 #083�0R ;1�" �� !��� /W� ;��

 ,�-�.h�. ;9� ;�� 0R	� A��* �� !=5�)� ��  a9�: 1� }*

h�. ;9�FR�5 �
=�� ��. 3�0R ;1�" A%�-	 1� }* ��  �

V$��1	 �% A%�G="� ;��. �� FRF5 !=��� ��� !. .3�0R �� ;

 ;��� !���* �. Q19F�G� ;1�" ��� 1� n > V$��1	 %���

FRF5 AFR�5�* ) nT52.(  

  
 nT51- 3�0R 2$�T"� n:�% �% !-�" ,$ SR��R ;����U9  

Figure 1. One year soure orange seedlings in 
screen house 
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 nT52- 3�0R ;9� Q19F�G� ;1�"���V5�* �% ,�-�. !. A%�-	 SR��R ;�� 2$�T"� n:�% �% ;��� !���*U9��)#"�� ( 9

X�. �% 6����� #:�% )��(  
Figure 2. Cryptolaemus montrouzieri releasing on Soure orange seedlings infected with Pulvinaria 

aurantii and coverd with net cloth in screen house (right) and Thompson tree in orchard (left) 
 

�
! @�	��� :��
���
 9�ABC /!"�� D���C   

      #G8 ,$ !$)N� 6�O�� 2��K� ;��. V$��1	 2$�

��� ,�-�. /W� !��� 1� U�4-�=]$�� Q19F�G� �% �� 

2$�T"� �% A�� ,$ 3�L#��� ���d U9�� .2$F.  ��{@�

 S@* 9 ��4�� ��0� �. ��%�<� YZ��� [�L 7-�> �% ��$��1	

F5 E�\R� ���T� . �� ��� ,�-�. /W� !��� %�FK� 2�_R���

 ��4�� �� �%75 �2/88 �96  98/103 %�. . ��$��1	 FC�9 ��

K� `�4\� �% 9 %�. SR��R 3�0R !Dd� ,$ n��5 %�F20  !Dd�

F5 g�W=R� A%�-	 3�0R .�%  ����4�� E�4� #.�R ,$

 ;1�"���#G8 ,$  U�4-�=]$�� Q19F�G� n��� A��C

/W� `9�5 �. 6��O4� AF5 a��: A��G5 1� A1��  #�	 ;O$�

2$�T"� �%#��� ���d U9�� .  

@�	��� E
� : ��
���
 5�	�	6� /	�� D���C

D��2�! �� 	6%
  
      V$��1	 2$�{@� !. Q19F�G� ;1�"��� 6��1 2��K� ��

U�4-�=]$�� #�$1 �. 7"�@=� �� ��� ,�-�. �"�@5  �%

���T� !" 9 ��4�� ��0� �. ��%�<� YZ��� [�L 7-�>  �%

2$�T"�U9�� F5 E�\R� . ,$ n��5 ��$��1	 FC�9 ��

%�. SR��R 3�0R !Dd� 9 % %�FK� `�4\� �12  3�0R !Dd� �%

!=��� �{R F5 . ;1�"���#G8 ,$  n��� A��C

 1� A1�� U�4-�=]$�� Q19F�G�A��G5 a��:  AF5 �� ;9�

 3�0R#��� ���d. ����4�� S$�=R U�"��. V$��1	 2$� ;

 #G8 ,$ !$)N� 6�O�� ^"�=� !� 39� V$��1	

 �% �� ��� ,�-�. /W� !��� 1� U�4-�=]$�� Q19F�G�

%�4R 2��K� �� A�� ,$ 3�L� F5 |W�� ��� k !�  FR%�.

1� :  

A :R ,$Q19F�G� #G8 ,$ ;1�"��� #.� 

/� U�4-�=]$�� /W� `9�5 �. 6��1#�	 ;O$� �5  !���

,�-�. /W�  6��@k !./W� `9�5;O$�  �% #�	 ���=:�

A%�% ���> Q19F�G� F5 ) ;�F=.� �% !� �$�\R	 1�

/W�  n�T�� ;�=4� /W� !��� �#�	 ;O$���  %�FK� %�55 

/W� !��� F5 !=��� �{R �%(.  

:B � #.�R ,$ Q19F�G� #G8 ,$ ;1�"��

/� U�4-�=]$�� �. 6��1 /W� `9�5;O$� #�	  �.5  !���

 /W�6%9O�� 9 25  1� FK. ,�-�. /W� !���7 19�  6��@k !.

!��� /���� a9�#�	 /W� ;�� ) !$)N� 6�O�� !. !8�� �.

!��� 1� Q19F�G�  39� V$��1	 �% �� ��� ,�-�. /W�
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 %�FK� `�4\� �%30 /W� !��� =:� �% ���> Q19F�G� ���

F5 A%�%(.  

C : #G8 ,$ ;1�"��� #.�R ,$ Q19F�G�

U�4-�=]$�� !��� /���� a9� �. 6��O4�;�� #�	 /W� 

) y�. ��4�� F@R��!��� /���� a9� ;��.#�	 /W� ;���  %�FK�

30  /W� !���F5 A%�% ���> Q19F�G� ���=:� �%(.  

:D  �U�4-�=]$�� Q19F�G� ;1�" ��� #.�R 9% ,$

�R��� #.  ;1�" #G8 ,$ U�4-�=]$�� Q19F�G�

/W� `9�5 �. 6��O4� #�	 ;O$� ) �.5 /W� !���(  ,$ 9

 ;1�"��� #.�R #G8 ,$ /���� a9� �% Q19F�G�

!���#�	 /W� ;�� )�. 25 ,�-�. /W� !���  1� FK.

719�( �) %�FK� `�4\� �%30  ���=:� �% /W� !���

F5 A%�% ���> Q19F�G�(.  

E<� @�	��� :�C ��
���
 5�	�	6� /	�� D��

�	�
�� F	� ��  

      9 ��4�� !" �. ��%�<� YZ��� [�L 7-�> �% V$��1	 2$�

��T� ��0� �� ��� X�. �% �F5 E�\R� . ��$��1	 FC�9 ��

 !:�5 9% n��530 �=R�" 3�
��* #:�% !Dd� ,$ ;�=�

%�. AF5 AFR�5�* ;��� !���* �. !� %�. 6����� . 2$� �%

�FK� V$��1	 %12  #:��@T$ Y� $�
� ��%�-	 �. #:�% !Dd�

FRF5 g�W=R�. ���  Q19F�G� n��� A��C ;1�"

 1� A1�� U�4-�=]$��A��G5 a��: #��� ���d AF5. 

��4����� k �� 1� FR%�. :  

A :Q19F�G� #G8 ,$ ;1�"��� #.�R ,$ 

/� U�4-�=]$�� /W� `9�5 �. 6��1#�	 ;O$�  

:B  #G8 ,$ ;1�"��� #.�R ,$F�G� Q19

/� U�4-�=]$�� !��� /���� a9� �. 6��1#�	 /W� ;��  

:C ��� #.�R 9% �U�4-�=]$�� Q19F�G� ;1�" n��5

 ;1�"��� #.�R ,$ #G8 ,$ U�4-�=]$�� Q19F�G�

/� `9�5 �. 6��1 /W� ;O$� #�	 #.�R ,$ 9 ;1�"��� 

 #G8 ,$!��� /���� a9� �% Q19F�G� #�	 /W� ;��  

9#<�#5�!���  
 9�"GC 
 �!� )�7,C 	6  

      %�FK�,�-�. ��; �� ���� !��� �� AF5 A%��: /W� ;

A��* 9 Q19F�G� ^"�� �� ,�-�. ; �� �%��4��  (��45

 9# J 5F. A%�%AF�	 #"F. ;��  A%�G="� �. 1�E�R��O�� 

SAS  6��1	 �. 9ANOVA 9 !$O\� 9 FRF5 }R�$��

�� !�$�
 ����4�� 2�_R���. ,4� 6��1	 % !@��% F@� 2TR�

F5 E�\R�.  

  

#H�	�  

�
! @�	��� :D���C ��
���
 9�ABC /!"��  

     ,�-�. %�FK� �� �� ��� ; /W� !��� n�T�� 3�C �%

 (��45 U�4-�=]$�� Q19F�G� ;1�"��� 1� n >F5 .

A%�% }R�$��9 !$O\� �� �@K� PZ=:� !� %�% 6��R  �% ;��%

 2�. Fd�% ,$ 3�4=C� jr" V$��1	 %��� ;����4��

�89#5�FR % )F = 0.315, df = 3, 16,  p = 0.8143 (

) 39F81.( %�FK� !��� �� ^"�� AF5 A%��: ,�-�. /W� ;

Q19F�G�  U�4-�=]$�� ;1�"��� 1� }* A�� ,$

F5 (��45 .A%�% }R�$��9 !$O\� ��  PZ=:� !� %�% 6��R

�@K� ����4�� 2�. Fd�% ,$ 3�4=C� jr" �% ;��% %��� ;

#5�FR %�89 V$��1	 )F = 0.684, df = 3, 16, p = 

0.5746 () 39F81 .( ,$ !� %�% 6��R V$��1	 2$� S$�=R

�K� L ^$��5 �% U�4-�=]$�� Q19F�G� #G8 ) �%

2$�T"� ��U9(  %�89 �. ;�)t. FR%�. �%�> �6�9���!   ��L

 1� ^"�=�35  A�� ,$ 3�L �% �� ��� ,�-�. /W� !���

F@$�4R !$)N� ./W� !��� %�FK� 2$��.�@.  ,$ ;��. 1��R %���

V$��1	 �% 9 2��K� U�4-�=]$�� Q19F�G� #G8 �� ;

#��� ���> A%�G="� %��� ;FK..  



6                                                                     Q19F�G� �$���� �"��. �6���T4� 9 A%�OR�8�>	Cryptolaemus montrouzieri 

 

 39F81- 2�_R���  ±;�r: %��FR�="�  %�FK� �� ��� ,�-�. Q19F�G� ;1�"��� 1� n > /W� !��� n�T�� 3�C �% 2�_R��� 9 ±

;�r: %��FR�="� %�FK�  ^"�� AF5 A%��: ,�-�. /W� !��� Q19F�G�;1�"��� 1� }* A�� ,$ U�4-�=]$��  
Table 1. Mean ± SE citrus scale with ovisac and mean ± SE scale ovisac fed by C. montrouzieri one 

month after releasing 
Mean ± SE 

scale ovisac fed by C.montrouzieri 
Mean ± SE 

citrus scale ovisac Treatment 

35.40 ± 10.28 88.20 ± 22.09 A 
47.00 ± 10.28 96.80 ± 22.09 B 
30.40 ± 10.28 103.80 ± 22.09 C 
27.80 ± 10.28 75.00 ± 22.09 D 
N.S. , P ≤ 0.01 N.S. , P ≤ 0.01 Significance 

56.42 % 54.32 % C.V. 
N.S. = non significant, C.V. = coefficiont of variation 
   

@�	��� E
� :C ��
���
 5�	�	6� /	�� D���

D��2�! �� 	6%
  
     !��� %�FK� �� ^"�� AF5 A%��: ,�-�. /W� ;

Q19F�G�  ;1�"��� 1� }* A�� ,$ U�4-�=]$��

F5 (��45 .A%�% }R�$��9 !$O\� ��  PZ=:� !� %�% 6��R

����4�� 2�. Fd�% ,$ 3�4=C� jr" �% ;��% �@K� %��� ;

#5�% %�89 V$��1	 )F= 66.090, df= 3, 8, p= 

0.0000 () 39F82.(  1� A%�G="� �. ����4�� 2�_R��� !�$�
�

 6��1	2TR�%  3�4=C� jr" �%5 % ;����4�� !� %�% 6��RA 

 9D .! A9�� �% 7���� E9% 9 39� ;��9  ;����4��B  9C 

F@=��� ���> ;FK. A9�� �% ) 39F82.(   

     ��4�� �% �� ;A  9D !��� !�D� ��=:� �% /W� ; ���

Q19F�G� ��F@=��� ���> !$)N� %��� U�4-�=]$�� ; . }*

��  ;1�"��� V$��1	 2$� ^$��5 �% !� #��� !\�=R 6���

 ;O$� /W� `9�5 �% U�4-�=]$�� Q19F�G� #G8 ,$

 /���� �. #�	5 /W� !��� ) ��4��A ( !4� 1� #"� �%�>

!��� ��F@$�4R 3�=@� �� #�	 9 A%�� !$)N� /W� ; . 2�@w4�

�"���Q19F�G� #G8 9% ;1 ) `9�5 ;��. #G8 ,$

/W� /W� a9� ;��. �_$% #G8 ,$ 9 ;O$� #�	 ;O$� ( �%

 ��4��D  !4� F@=�R��� O�R30  9 A%�� !$)N� �� /W� !���

F@$�4R 3�=@� �� #�	 . A9�� 9% �% ��4�� 9% 2$� !����

!��� %�FK� �{R 1� �-9 �F@=��� ���> iD=W� �� /-�" /W� ;

�� AFR�4�>�. 9 !=5�FR /� �. ��9�G� !R�_w��  !.��� 6���

%�� g���� . 9 %�FK� � ���=:� �% ;�)t 6�O�� �% �9�G� ���

6��1 ��Q19F�G� ;1�"��� ; ��  2$� �9�G� 78��

6	 9 AF5 ����4�� A9�� �% �� �� ��D=W� ; A%�% ���> i

#"� .�-�C�%  ��4�� �% !�B  #G8 ,$ ;1�"���

�5 �% U�4-�=]$�� Q19F�G�/W� `9  !� ;O$�5  !���

/W� `9�5 6��@k !. /W�  9 ;O$�25  6��@k !. /W� !���

/W� a9� 6	 ���=:� �% #�	 ;O$�  �#��� ���> ��33/23 

 9 !=��� ���> !$)N� %��� /W� !���67/6  /-�" /W� !���

FR�� . ��4�� �% 2�@w4�C  Q19F�G� #G8 ,$ ;1�"���

/W� a9� �% U�4-�=]$�� � !� #�	 ;O$� %�FK30  !���

6	 ���=:� �% /W�  �#��� ���> ��33/24  9 !$)N� /W� !���

 %�FK�67/5 %�. /-�" /W� !��� . ��4�� 2$��.�@.D  ^$��5 �%

. V$��1	 2$�! %�. ��4�� 2$�=0. 6��@k.  

     A��* %�FK� �� 1� }* A�� 9% ,�-�. E9% 2" AFR1 ;

 Q19F�G� ;1�"���F5 (��45 U�4-�=]$�� . !$O\�

9A%�% }R�$�� �� �@K� PZ=:� !� %�% 6��R  jr" �% ;��%

����4�� 2�. Fd�% ,$ 3�4=C� %�89 V$��1	 %��� ;

#5�% )F = 7.743, df = 3, 8, p = 0.0094 () 39F8

2 .( 6��1	 1� A%�G="� �. ����4�� 2�_R��� !�$�
�2TR�%  �%

 3�4=C� jr"5 % ;����4�� !� %�% 6��RB  9C  A9�� �%

4�� 9 39� ;����A  9D F@=��� ���> E9% A9�� �% ) 39F8

2.( 
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 39F82- 2�_R���  ±;�r: %��FR�="� %�FK�  Q19F�G� ^"�� AF5 A%��: �� ��� ,�-�. /W� !��� ,$ U�4-�=]$�� A��

 ;1�"��� 1� }* 2�_R��� 9 ±;�r: %��FR�="� %�FK� A��*  A�� 9% ,�-�. E9% 2" AFR1 ;��;1�"��� 1� }*  
Table 2. Mean ± SE citrus scale ovisac fed by C. montrouzieri one month after releasing and 

mean±SE second instar nymphs of citrus scale two months after releasing 
Mean ± SE 

second instar nymphs of citrus scale 
two months after releasing 

Mean ± SE 
citrus scale ovisac fed by 

C.montrouzieri one month after it 
releasing 

Treatment 

0.93 ± 0.37b 5.00 ± 1.34c A 
2.83 ± 0.37a 23.33 ± 1.32b B 
2.70 ± 0.37a 24.33 ± 1.32b C 
1.03 ± 0.37b 29.66 ± 1.32a D 

34.25 % 11.13 % C.V. 
Means followed by different letters within a column are significantly different (p ≤ 0.05) 

 
E<� @�	��� : ��
���
 5�	�	6� /	�� D���C

�
�� F	� ���	  

     !��� %�FK� �� ^"�� AF5 A%��: ,�-�. /W� ;

Q19F�G�  U�4-�=]$�� ;1�"��� 1� }* A�� ,$

F5 (��45 .A%�% }R�$��9 !$O\� 39F8 ��  !� %�% 6��R

�@K� PZ=:�  2�. Fd�% ,$ 3�4=C� jr" �% ;��%

����4��#5�% %�89 V$��1	 %��� ; )F = 18.410, df = 

2, 9, p = 0.0007 () 39F83.(  �. ����4�� 2�_R��� !�$�
�

 6��1	 1� A%�G="�2TR�%  3�4=C� jr" �%5 % !� %�% 6��R

 ��4��C  ;����4�� 9 39� A9�� �%A  9B  ���> E9% A9�� �%

F@=��� ) 39F83.( ;��rR�4�  !{CZ� !���  �% %�5

 Q19F�G� #G8 9% ;1�"��� V$��1	 2$� ^$��5

U�4-�=]$�� )/W� `9�5 ;��. #G8 ,$ ;O$�  ,$ 9

 ;��. �_$% #G8/W� a9� #�	 ;O$�(  6�=:�% ;9�

!��� !4� F@=�R��� X�. �% �� ��� �� �� ,�-�. /W� ;

F@$�4R 3�=@� �� #�	 9 A%�� !$)N� ) ��4��C .(!\�=R 2$��.�@.

 ;�����  ��4�� !� %�5C #"� ��4�� 2$�=0. 6��@k !..  

 A��* %�FK� �� 1� }* A�� 9% ,�-�. E9% 2" AFR1 ;

�� Q19F�G� ;1�"�F5 (��45 U�4-�=]$�� . !$O\�

A%�% }R�$��9 �� �@K� PZ=:� !� %�% 6��R  jr" �% ;��%

����4�� 2�. Fd�% ,$ 3�4=C� %�89 V$��1	 %��� ;

#5�% )F = 28.988, df = 2, 9, p = 0.0001 () 39F8

3 .(2�_R��� !�$�
� A��* ��,�-�. E9% 2" AFR1 ;  �%

 6��1	 1� A%�G="� �. ����4��2TR�%  3�4=C� jr" �%5 % 6��R

 ��4�� !� %�%A  ;����4�� 9 39� A9�� �%B  9C  A9�� �%

F@=��� ���> E9% ) 39F83.(   

  

 39F83-  2�_R��� ±;�r: %��FR�="� %�FK�  Q19F�G� ^"�� AF5 A%��: �� ��� ,�-�. /W� !��� ,$ U�4-�=]$�� A��

;1�"��� 1� }*  2�_R��� 9 ±;�r: %��FR�="� %�FK� A��*  A�� 9% ,�-�. E9% 2" AFR1 ;��;1�"��� 1� }*  
Table 3. Mean ± SE citrus scale ovisac fed by C. montrouzieri one month after releasing and 

mean±SE second instar nymphs of citrus scale two months after releasing 
Mean ± SE 

second instar nymphs of citrus scale 
two months after releasing 

Mean ± SE 
ovisac fed by C. montrouzieri one 

month after it releasing 

Treatment 

2.250 ± 0.15a 11.250 ± 1.06b A 
0.700 ± 0.15b 12.750 ± 1.06b B 
0.950 ± 0.15b 19.750 ± 1.06a C 

23.78 % 14.50 % C.V. 
Means followed by different letters within a column are significantly different (p ≤ 0.05)    
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!\�=R ��� %���� !. !8�� �. 2$��.�@.�� ;���  ��4�� !� %�5

C  ;1�"��� #.�R 9% 9 #"� ��4�� 2$�=0. 6��@k !.

U�4-�=]$�� Q19F�G� ) `9�5 �. 6��O4� #G8 ,$

/W�  ;O$�!��� /���� a9� �% #G8 ,$ 9 #�	 /W� ;��

#�	 ( !� %�. �Jx� �� ��� ,�-�. #�K48 3�=@� �%

#"� #�	 3�=@� �% 6	 �$�R��� �_R��..  

  

I,�  
      #G8 ,$ 39� V$��1	 1� nd�C S$�=R U�"��.

 ��r. FR%�. �%�> �K� L ^$��5 �% U�4-�=]$�� Q19F�G�

 1� ^"�=�35  �% �� ��� ,�-�. /W� !��� A�� ,$ 3�L

F@$�4R !$)N� .�=R M L6���T4� 9 A%�OR�8�>	 ��K-�r� S$ 

(Aghajanzadeh et al., 2008)  ^"�=� !$)N� 6�O��

Q19F�G� #G8 ,$   U�4-�=]$�� �% �� ��� ,�-�. 1�

 �4k 3�L��_�$��1	 ^$��5 �%�  n��511/375  2" A��*

 �39�8/334  �E9% 2" A��*71  9 n��� A��C9/30  !���

/W� %�. .;��> A%�1 6���T4� 9 ;F�G�D� )Gharizadeh 

Gelsefidi et al., 2004 ( 2�_R��� A�9% !$)N� 6�O��

 ;9�y 1� Q19F�G� /W� ,�-�. 9 %�-	%�	 ,�]5

!. �� �� ���  7����5715  97694 (��O� %Fk %�4RFR.  �.

 !. !8��/W� %�FK� !��� ,$�% %�8�� ;��  ,�-�. /W�

6�59� ^"�� !� Raushan, 1992) ( 2�.500- 350  %Fk

5 (��O�AF #"� %9FC �20  9�y !$)N� %��� /W� !���

%�. Q19F�G�.V$��1	 2$� ^$��5 !��� �� 6��1 �F� �

9 !$)N�  ��.�� V$��1	 �. ����T5 9 #�	 ;F5� !DC��

 !. �% Q19F�G� �$�R��� �-9 %�. �9�G=� �B�C M�
��

� �� 6	 � $�
� 6�O�� 9 ,�-�. 1� !$)N� F�$��� F@� .

 !$)N� %��� �% 2�

�� �$�" ��K-�r� S$�=R 2�@w4�

6�.O�� �$�" 1� U�4-�=]$�� Q19F�G� ��  2$� #�D.�> �_R��.

6�.O�� 1� !$)N� �% Q19F�G� �� ,�-�. !D48 1� iD=W� ;

 �� ����� #"� �"��. 2$� S$�=R F$x� !� F5�. . 9 O@�-��

 ��T"�(Collins and Scott, 1982) (��O� FR%�� !� 

 Q19F�G�!. U�4-�=]$�� 1� �.�: ,�]5 

Pulvinariella mesebranthemi �� !$)N� F@�. 

�. !=��$ U�"� �� 6���T4� 9 O�� M�
�� ;)Meas et al., 

2014 (6�.O�� 1� ,�-�. ��Q19F�G� ; C. 

montrouzieri  9 A%�. ^"�� 3�=@� 6	�� %�5 .!� �=>9 

Q19F�G� 6�.O�� �. ��="�� 1� �$ !Hemiptera  !=5 F@R��

 9 ! @* ,D�k �%�WR /W� �#��� ���> !$)N� %��� O " 2"

AFR1 �R�� ��9�y�  �. !� �=>9 9 %�. %�$1 �� ^"�=�

6�.O�� ��1� ��t �$ !="�� Hemiptera  �}]$�� F@R��

 �F5 !$)N� ���: E�� !R�9�* 9 ;� !r
R 9% Q19F�G�

AFR1  ��9�y �R���/ %�. �Gd �� .  

     .! !\�=R E9% V$��1	 1� �D���L  ;�����  9% !� %�5

U�4-�=]$�� Q19F�G� ;1�"��� #.�R ) #G8 ,$

/� /W� `9�5 �. 6��1  a9� �% #G8 ,$ 9 #�	 ;O$�

!��� /����#�	 /W� ;�� ( ,�-�. #�K48 3�=@� �%

 �J�� �� ���%�..  �. P%�<� Q19F�G� ;1�"��� 6��1

 ,�-�. /W� !��� !DC���%�. 8�� �. !T@$� !. ! /W� !���

!=5� 1� ,�-�. ���� ;��  9 ! @*  ;�/W� 9 AF5 n�T�� �� ;

A��C  %��% ���> 6	 n:�% Q19F�G�n$�4� �.�:  ;��.

/W� 9 !$)N�  6	 1� ;O$�%��%. (��O� �� 1� ;%FK=� ;

 �� U�4-�=]$�� Q19F�G� !� %��% %�89 2�

��

.!  ���K� ,$I�-��. 3�=@� n��k ,$ 6��@k�� F@�  �. !�

%��% #
.�r� M�
�� 2$� S$�=R . 2�-��9  6���T4�(Merlin, 

et al., 1996) }Tk /W� n4K-�  Q19F�G� ;O$�

%�-	%�	 ,�]5 ;9� �� U�4-�=]$��Planococcus 

citri  ,�-�. 9Pulvinaria hydrangeae   A�_�$��1	�%

9 A%�% ���> !K-�r� %��� �% FR%�� (��O�  6�F
� ���d

!=5� �� ;����  A%�� ���T5 ^"�� AF5 F�-��  ;��

/W� U�4-�=]$�� �� ��:�� !. �� ;O$� 2$F. 9 FR1�FR�  7����

 nC��� E�4� �% 9 ,�-�. /W� !����% �� Q19F�G� /W�

FR%�� AF���� %�-	%�	 ,�]5 ;F5�. ����E  6���T4� 9

)Gautam et al., 1988 ( !� FR%�� (��O�!" �$ 9% 

 Q19F�G� u-�. A��C 9 9�yC. montrouzieri  �� ;9�

� A���6����-	 %�	 ,�]5 �% Ferrisia virgata  !. ��

#�
��� ��L  !R�WD� ^$��5 �% A�� ,$ �F� �% ;O��	

 3�=@��� F@� .;��>  6���T4� 9 ;F�G�D� A%�1
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)Gharizadeh Gelsefidi et al., 2004 ( �"��. �%

��H$9 !. ��.�� �� �U�4-�=]$�� Q19F�G� �=�$1 ;

#�D.�> 6	 �� ��� ,�-�. ,$I�-��. 3�=@� ;��. �� )P. 

aurantii (FR%�4R EZk�.  Q19F�G� %�TD4k 2$�=0.C. 

montrouzier 3�=@� �%  �� ��� ,�-�. !� %�. �=>9

 ,�-�.h�. ;9� ���$�� ; #��$ (�9�* �9�� .�% 

�-�C  !�h�. ;9� 6	 (�9�* �� ;�D��*(Citrus 

grandis (L.) Osbeck) �: 3�
��* ��R (C. sinensis 

(L.) Osbeck)2$��5�4�- � (C. limon (L.) Burman) 

�	�T��� 9 (Fortunella margarita (Lour.) 

Swingle)  ;�=4� #�.�Dr� Q19F�G� ;��.

#5�%(Bozorg Amirkalaee et al., 2014) .  

     E�" V$��1	 S$�=R U�"��.�  ;1�"��� #.�R 9%

U�4-�=]$�� Q19F�G� )/� #G8 ,$ �1 `9�5 �. 6�

/W� !��� /���� a9� �% #G8 ,$ 9 #�	 ;O$�;��  /W�

#�	 ( �J�� �� ��� ,�-�. #�K48 3�=@� �%%�.  !�

6	 �$�R��� �_R��. #"� #�	 3�=@� �% ��. �"��. S$�=R �� ;

!=��$ �2�

�� �$�" �� F�$�� �� M�
�� 2$� ;�� F@� .

!. ;��L  6���T4� 9 �T@*��9�* !�)Prokopenko et al., 

1982 (FR%�� (��O� . ;1�"��� �.5000  %Fk

 �� ��� ,�-�. 6��NL 1� X�. ��=T� !" �% U�4-�=]$��

F5 ;����D8 . ������@�$�� 9 �R��)Mani and 

Krishnamoorthy, 1990 ( �. !� FR%�� (��O�

,�-�. �U�4-�=]$�� Q19F�G� ;1�"���  C. psidii 

F5 3�=@�. A99�� 6���T4� 9 Trouve et al., 1998)( 

 ,�-�. �. A1�� � ;��.P. regalis  6�=:�% ;9� �_R��R

#�
��� ���d !. �=@$1  A%�G="� U�4-�=]$��1� ;O��	

FR%��.  ������@�$��9 �R��)Mani and 

Krishnamoorthy, 1998 a,b ($1� �T �Jx� 6�����T5 

 ,�]5Coccus viridis Green �% X�. 9 �4�- ;�� 

 ,�-�.Chloropulvinaria polygonata Cockerell 

X�.�%  U�4-�=]$�� Q19F�G� �� 6�="9F@� ! R� ;��

FR%�� ���K�.  6���T4� 9 2�-��)Merlin et al., 1996 (

 ,�]5 /0� ;������T5 1� �� U�4-�=]$�� Q19F�G�

 ,�-�. 9 �� ��� %�-	 %�	Eupulvinaria hydrangea 

FR%�� (��O� ,$HD. �%.   

     .! !8�� �. �D� ��L !=��$ !.!\�=R M�
�� 2$� ;��  ;���

��  �% U�4-�=]$�� Q19F�G� ;1�"��� #.�R 9% !� %�5
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Abstract  
     Orange pulvinaria scale, Pulvinaria aurantii Ckll., is one of the most important pest on citrus in 
north of Iran. At present, the farmers use chemical control methods to prevent crop losses by the pest. 
Using effective natural enemies has a special importance in controlling of this pest. The present 
investigation was conducted to determine the efficacy of coccinelid beetle, Cryptolaemus 
montrouzieri Muls. (Col.: Coccinellidae), and it's releasing time against orange pulvinaria scale in 
screen house and citrus orchard. The treatments were conducted in three different experiments with a 
completely randomized design. The result revealed that the feeding rate of adult coccinelid beetle 
(each pair) from ovisac of orange pulvinaria scale was 35 in a month. The result indicated that the best 
treatment in these experiments was twice ladybird beetle releases (one pair in the beginning of 
oviposition and another in the peak of egg sacs) in controlling the population of this pest.  
 
Key words: Citrus, biological control, ladybird, Cryptolaemou montrouzieri   
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