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;<��=  
��E��  F��GLecanicillium longisporum 
�H�� ;"�� ��� 
�I��0-"��6 ��(!- ��J,Encarsia formosa  K0"�� ��

>��� �"�G $'H�L, ���, ���&�0�,-	 . ����H	 �N��G �%O��6  >P�Q105  ×5/9 ���, �� �
�+� ���H���  S�� T� ���6
UH�%
�V� $!�W��  � 
� ���0" ��VX �!�,- �-�% ��<N ��24 �48  �72  O��6 -" .6 >[��>��� �"�G 
�I��0-"��6 ��(!- ����\" �� .

-" O�6 ���� ���[ ��) ]W���"B� �]W� �
, ��) ��"B� � �0�� -" .6 ^��W, �������� �� ��
!- ��
� ]<, �����,"��6
��_�"�" ���, ���6>��� �"�G $`0�
, � �%�0- .�!$� �"� ;��! a0� ;�%8�, ��� 
�I��0-"��6 ��(!- >�'�� O0"8�" ��"b c�! ]H�� ���

203/0  �%�-�% �� � ���% -��- ���;�%8�, ��� F��G O��6 -" .6 �!�,� ��"b c�! ��� ����� 
!�� U0 >�'�� O0"8�" ��(!- 
���0" 
� . dJ, 
�H�� eH�\ c�!)R0( c�! � dJ, 
�H�� eH�\�!)GRR( d`! U0 
�� �"�% S-f ;�,- �)T( c�! �  
�� ���+�,)� (


�I��0-"��6 #���� $% ]H�� ;�%8�, ��� 75/41 ���, :��!� 42/43 ���, :��!� 32/18  -�� �22/1  -�� �% ���	�%
� �+', gh�\" $�-

�-�% �% "� ��"� ����H	 -" .6 �!�,- ��� �N��G ;��! ;�%8�,�"�  ��� 
�I��0-"��6 ��(!- ��J,
�H�� ;"�� $� ��% $�7! T0" �&!��% �
;�%8�,;�%8�, �% $`0�
, �� F��G $% ���H	 ����, O��� ]H�� ���
%�0 .  
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?��@�  
$!�W�� UH�%
�V� ���[ S�! �% Trialeurodes 

vaporariorum Westwood   ���`% �!�%8�, $+,"� �% ���	
�, *��� �
���, �0���	 � �0�6��" ������� $��� �� � 
��%

�,��� . �� 8�! ;"�0" �� >�	 T0"����%  ��
+�"�6 l)�+,
 ��"�(Behdad, 1987) . T0">�� �m�"8, �� >�	�0- ��� 

$!�W�� � O��6 ^��W, ;����� ��� � $��"� >�H�'� ��
$��� ��0�� ���%�H �;���� $��� -" ��+0- � �["�- ��&!��

��%,��`+G >+% �dV�� ����\ �;������"� � �  �!"
'��
���`\�, "-
��%  (Cuthbertson et al., 2008). 

�����% -" �\�% dG�! $!�W�� UH�%
�V� T�+n�� ���
 ����0��� �, o�`p $% ��+0- ;����� � ���08(� 
0	

(Nombela et al., 2000). ��(!- 
�I��0-"��6 
)Aphelinidae :Hym.( Encarsia formosa  Gahan 

��% �!�<� O+�"�6 �"�"�� ��%��� � $% >(`!  �� "� �!"�"��
UH�%
�V� ���+��� %$ �q0�$!�W�� �f�r�, ��� "�"� �"

�,
��%. ]<,$!�W�� �f�r�, T0�� K��� $� �" T0" ��(!-
�
� ��"� �"�G O��6 >�� ���% ���\ � �&!�� $��� �
!"

 >�")van Lenteren, 1995; van Lenteren and 

Woets,1988 .( ��(!-E. formosa  sH�%�! dp"�, S��� -"
$�p�, -" ��Q $% ��\ ;�%8�, ]W� � $0Bt��, 
+��,"  u����

$0Bt� �"�% ;	� ���6�, ;�%8�, S�� T� ���
��% 

Alpen et al., 1976) .( T0" sH�%�! dp"�, S��� �� ��(!-
 ���" T� v���, $�p�, � ]W� -" ��Q $% $!�W�� UH�%
�V�

]W��, �80� ;	 u���� �," 
+�]`��0-"��6 �"�%� ���6 ���
��V� � S�� T�� UH�%
�V� �,
��% . 
�I��0-"��6 ��(!- ��G�

 T�+������� ��\  "���&!" �,+�
�  �"��p :��\ c�!
 ���`% d,����0- �,
��%  Boisclair et al., 1990; 

Nechols and Tauber, 1977; Nell et al, 1976).(    
;��, -" F��G ������% ��� $� �
� eW�, ��"��p

$!�� �\�% ���.+� F��G Lecanicillium  �% ��h[
�"��p (Askary et al., 1998; Cuthbertson and 

Walters, 2005) � ��������% d,"�[����� �"- 
(Askary et al., 1998; Miller et al., 2004)  �

���!�;����� d&!" ���� (Meyer et al., 1990)  �E�, 8�!

�,��%+
 .$%�)�\ �0�!"�� T0"$Gh[ �
+, T0" -" ���V��" �"�% �
 F��G$,�!�% ��% � ���	 �
�V�� ��0�0
, ���$$!�,�� �� �q0� -

$!�W�� ��� O��6 �0- �f�r�, �0�� � �" $���0 O0"8�"
>�".  �"�%]� ���V��" ���+� d,�[ �� -" ;�,-U0w�H��% 

 ��(!-E. formosa  ������% F��G �L. longisporum  ��
���+� $!�W�� UH�%
�V� �� � #H�G $,�!�% >0�0
, ���

����	 �
�V�� ����% ��q0� �% F��G �E" ��(!- ��`0- ���
 
�I��0"��6����k $% �P! �, 
�� $� T0"��� -" l0�) $`0�
, 

�����,"��6 ��
� ��
!- ;�7," �0B6 �, 
��%. #��+, T0��
 �$`0�
, S��!" �"�% ��,"��6 ���	�% >�'�� O0"8�" ��"b c�!

 �0rm >�" . �"

,rm ��  ��) ����	�"- $% �&�`% ����,
 
�� >[�� � ��[ ;	��"� $� �� �
� ��"
!���" K0"�� �"

�, T��'� "� �"��p $`0�
, ;�7," �," T��� � ����� 
�, ]�"�� ^��W, ��������	��� (Farhadi et al., 2011). 

 ��
!- ��
� �����,"��6 T��'� g
� �% �k�p l�
�� "BH
 
�I��0-"��6 ��(!- E. formosa���6 ��� S�� T� ���

;	 $`0�
, � F��G $% ���H	 � ]H�� UH�%
�V� �&0
70 �% ��
>��� S��!" ���&�0�,-	 K0"�� ��.  

A�� � ������  
��
�������� ����� � B.�C��D8 ���0 ?�-� 

$!�W�� UH�%
�V�� T. vaporariorum   � ��(!-

�I��0-"��6 ;	 E. formosa   -"-�(H" ;���" ��&��� $
L+, 

*��d
�+, ��&�0�,-	 $% �+�� d�7�� �"�% � ���	 
� .
 >�	 ;�%8�, ;"�+[ $% ���\ ���� ��� $!�W�� UH�%
�V�

���6 �>�	 �+�� �"�
��" -" .6 � 
� �
�`, S�� T� ���
UH�%
�V� >��� �"�G ��(!- ����\" �� .���6 $�0-"��6 ���
*�� �
�����% �"�% ���, �"��p � ���	 �
'% ���

 d`[ � o	 �% � ��"
<&!10  
X��
!
� $0Bt� . K0"��
 ��,� �+�� ��"
<&!1±25  $���x��`�� �(`! >%�)� �

5±65 � 
X�� ���� ���! 16  � �0�+��� >[��8  >[��
��% �70���.  

 ?�-�B%��
��  ���C   
;	 -"$0Bt� ����� �"�"� UH�%
�V� $� �0�� y�\ �"

�,����% �� �
��%>`0- ��� $% sH�%�! dp"�, ��� ��+�
���� d�[ �"�z�% $� 
 sH�%�! dp"�, ���p ����� ���
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��
, �"�% UH�%
�V� )$�V� �� dG"
p(  $&! ]H�� � 8(�

!��&% �"�G UH�%
�V� $0Bt� ���, �� 
!�� $��"� .%�"�  T0"

 ��P+,U`0����% ��� �LG $% 5  ��7 ��!��z�% -" ��, ���
���H	 ���\  $�<�
� U��� ��� � � o	 ���p ���6 ���

 ���	�� >��� �"�G 
X��. >0�<! �� z�% ����% �% �0- ��
{�7���7�,�0���" � ;
���]W� �"
'� dp"�, �0�� � ��

sH�%�!  �� ��U`0� ���%  �"�WH� �"
'� $%
� ����% 
(Karimi, 1999).  

?�-� � ���	 EF0 ���	 ?������  
F��GLRC216 L. longisporum 
� "
� � S�� ���

 #��;�,-	 �� $� $�H�" ���)��"��
�! ���+, ��� (
$��[ ���0- �+��	��- $!�W�� UH�%
�V� �"� ;��!�  ���

 K��,PDA (potato dextrose agar) 
� ��"� >�� .
 -" .614  ;
� d,�� � -����_�" ��0"- �% �!��`!�_���
 >P�Q105×5/9 ���, �� �
�+� ���H $�<�
� . ��"

, T0"

 ���	�%LC50 ���6 ��� F��G UH�%
�V� S�� T� ���
;�,-	 �� $!�W��  ��% ���,

,)��"��
�! ���+, ���(.  

 /��G� 
�� ��
�������� ����� ���� 
���������
<��� B.�C��D8 H�8 /8 
�����	 ?C <��.I � J.�8  

 �"�% �����,"��6 ���	�%���6 -" ��
!- ��
� T� ���
]H�� UH�%
�V� S�� )����� �
� �%  � �L
, o	Tween 80 (


��� ;"�+[ $% � ���6���  F��G $% ���H	L. longisporum 
%$ O0�,-	 �������� ;"�+[ 
� ���V��" .���6 � ]H�� ���

���6 ���H	 S�� T� ���)100 ��0�,-	 ����� �� �"�% ���6 (
 ��VX �!�,- �-�% ��<N �� F��G $%24 �48  �72  -" .6 >[��

O��6 � �
, $%24  ����\" �� >[��20  ���, ��(!-E.

formosa ���V� �� 
+���� �"�G]� ���$% ��(!- T� >��

0	 .6�
, T0" -" .�  ����(!--" g�| :��\  
!
����6 � -

 ���6 ;
� }!� ���� �% $� ��(!- ���V� d�7�� ;�,- �� ��
�, eW�, UH�%
�V���, 
�� 
+���� �"�G $!"-�� 
0�-�% .

 ��0�,-	 ����� �� �"�%40  ��(!- ���V�o�W�!" 
�  ����,-

 T0" -" dX�p ������V��� ��"�V!" ���X $%  F��G �E" �"�%
���,	 �% �"�G ���V��" ���, 
�I��0-"��6 ��
!- ��
� ���


+����. T0
%#����  $!"-�� ��) $% $�40  S�� T� ���6 �
[
UH�%
�V�  ]H��U`0� ��� $���� ���%  �
� �
�`, ���\

;	 ����\" �� 
!��% �"�G ��>���  ;�,- �� $!"-�� 
0�-�%�
>��0 $,"�" ���V� d�7��. z�%���6 ���p ��� S�� T� ���

 �%"��� ��P+, $% UH�%
�V���� ���	  ��
X��  ;���
U������6 ��� 9 ��!�����, >%�E �
� ��%.  ��� �"

,

d`[ � o	 10  
X��8�! U��� d\"� ��(!- $0Bt� �"�% ���
>��� �"�G ���6 .���6 ~0�'� ���X $% UH�%
�V� ���

� $!"-��  T0�\	 z�, ;�,- ��>��0 $,"�" ��(!- .���6 ���
$�0-"��6  $% � :��\ ���6 U��� -" $!"-�� ���X $% �
�

$H�H O0�,-	 ���)75×12 ���,��,( �"��p ��<| �� � d
�+, 

� ��"
<&! d,��
! . �
� ���+� K0"�� �� dp"�, $���

 �0�,�1 ± 25 x��`�� $��� �(`! >%�)� �5 ± 65  
X��
 ���! ���� �16  � �0�+��� >[��8  ���, �70��� >[��

>��� �"�G ����%. ���6 �"
'� A���� �% � �
� $�0-"��6 ���
 $!"-�� ���X $% ��0�,-	 �������� -" U0 �� a0��! �:��!


!
� >(E .��"� >0�<! �� T� $% ��%�, ��[h)" x��" �% ��
(x) �
% >(`! �(lx)  T� �q0� �����% �(mx) )���, �"
'� ���

 T� �� ���, ��(!- U0 dJ, 
�H�� -" dX�px ( ��"
� ��

!
� ]�P+� $)�%�,.  


���I ?�5K�   
 T� $% ��%�, ��[h)"(x) �
% >(`! �(lx)  �����% �

 T� �q0�(mx)  �`+� �� ��
!- ��
� A�� l%�L, ���, ��
 T� �q0�- 
� $(���, �
�� $�p�, (Chi and Liu, 

1985; Chi, 1988) .T0" d�H� $% T�+� � ]W� ��! � 
�� $�
��(!- ���fE. formosa  d\"� ;
%���6 UH�%
�V� ���

�, S��!"��(!- T0" �� �! .+� 8�! � ���  �>�" ���! ���`%
 ���% -" O�6 $�p�, $� $% 
�I��0-"��6 ��
!- ��))� ]W +

��f(]�`
� sH�% ���, � ���V� � 
�.  �����,"��6��
� 
��
!- ���p )r �� �R0 �T  �GRR( S�! -" ���V��" �% 8�!-

 �"8�"Tow-Sex-MSchart (Chi, 2008)  $(���,
�. 
�"�% T�+n�� $(���, T�&!��, �����,"��6 ��
� ��
!- � 

��L\ ��"
!���" -" S�! �"8�" Tow-Sex-MSchart (Chi, 

2008) ���V��" 
�. $`0�
, T�&!��, ����,"��6 T�% �"��" ]H�� � 
�� ���H	 ��<N �-�% �!�,- ��b �
� �% ���V��" -" ;�,-	 F-

LSD -" ���V��" �% � 
X�� a+6 uL� �� S�!�"8�" 
SYSTAT-12 S��!" >���.  



Lecanicillium longisporum �;"��7�� � ;�+0� ��k��F��G �E" ����%                                                                      4

L$C � M����  
a0��! �
,	 >�� $% -" >(E ��"���� ��J,
�H�� ����(!- 

��� UH�%
�V���� ]H��  � �� �
� ���H	�-�% �!�,- ���
 F��G O��6 -" .6 ���V�,�� ��
� 1 ����	 �
� >�". 

����%��  ]W� ��! ���� 
�I��0-"��6 ��(!- $� �"� ;��!�  ��f
���6 ��� "�UH�%
�V� ]H�� ��� �)9/9 -��  � ������6-

 ��VX �!�,- �-�% ��<N �� ���H	 ���24 �48  �72 >[�� 
O��6 -" .6 �� #���� $% 2/10 �8/10 �6/10  �1/11  -��

�, �)
+� )001/0< P� 4, 195df= �49/9F=(.  ����
]H�� UH�%
�V� ��� 
�I��0-"��6 ����V� $%K���, ��) 4/4 

 #���� $% �!�,- �-�% ��<N ��� � -��8/4 �1/5 �2/5  �3/5 
 $(���, -�� 
�)001/0< P� 4, 195df= �52/9F= .( $`0�
,


�� d� ;�,- � 
�I��0-"��6 T0" ���% -" O�6 $�p�, ��! 
) ]W� +��f� ���V�( UH�%
�V� ��� ]H�� ���)
��� (� 

F��G $% �
� ���H	 ���V�, �!�,- �������� �� O��6 -" .6 
�+', ���V� ���� �&!��% 
��� �% ��0�,-	 �������� �� �"�

��% $%���)O�% $� $% ��%�, $�p�, T0" ;�,- T0��
�0��
�I��0-"��6 ��% $� ���� �
�� ��\ "� �� ;�%8�, �0�� 

$� 72 >[�� -" ����H	 ;	 �� �% F��G �, �>�B� d��7� 

!��� )001/0< P� 4, 195df= �13/19F=(. ��)  ��[

 d,�� �"��pE. formosa $� -" ���6��� ]H�� UH�%
�V� 
:��\ �
�  
!��% K���, ��) $%1/8  -�� ��% ;"8�, T0" $�

�-�% �� d,�� �"��p �"�% F��G O��6 -" 
'% �!�,- ���
$% ��(!- �+', ��) O��� �"�>��0 )001/0< P� 4, 

195df=�52/15F=(.  � ��&`[ ]�[ �+`p(Askari and 

Ajam-Hassani, 2008) ����% �� ��\ ��� 
!�"� ;��!

�I��0-"��6 ��(!- ���, �"��" ��[ ��) T�&!��, $� Ashmead 

Aphidius nigripes F��G ��E�� >�� $� �!�,- ������% �
L. muscarium (Petch) Zare et Gams  �"�G+���� $% 


�+', ��) O��� 
��� $% >(`! ��"�>��0  T�&!��, �"�% �,"
 ���V� ��0�,-	 �������� �0�� � 
��� T�% ��
!- ���� d�

 
���, ��"� �+',
!��7!.  T�+n�� ;"��7�� � �,f��
(Salama et al. 1991a, b) ]��% �������% T�% O+� 

Berliner � Bacillus thuringiensis��(!- � Wesmael 
Bracon brevicornis A�"8� 
!���  ��[ ��) $�

 ]H�� �����(!- -" ���� �����% $% �
� ���H	 �����(!-
>�". a0��! �\�% -" O��q6 �� ;��! ��"� >�"  ���� ��) $�

�� � ��! E. formosa �, 
!"����  ���V�, ^��W, K0"��

��% (Qiu et al., 2004) $% ���) $�  8�! ������% F��G

�, T0" ;�"� ;��! �"�% ��,�[ 
!"��$% �"���t� 
!������ 

0	. a0��! O��q6 �k�p  $� �"� ;��!�-�% �� ���, ��(!- ���

�!f�) �!�,-O��6 -" .6 ��  F��G)72  ����� -" .6 >[��
F��G( O�% ;�,- $% d,�� �"�% ������% -" O�6 ���� ;��� 

��"� -��! . ��"� ���� ����p" T0" O��6 ;�,- -" $� $N��
�, F��G F��G � ��(!- T�% >%�G� ��B�%$ �����f �"�% �q0�

;"��� �, #(�O�% �w�!" ��(!- ��f $� ��� g�X "� ���
 $���! �� � ���� >%�G� �
0
6d� $�p�,  sH�%�!�!f�) 8�! ��

 �," �����" -" ����H	 ���6 ��� ;�%8�, $% F��G �
, ���0- 
$��B&! 
��%  ��+�- $'��� ������% F��G ��J7� �  ����

 $����! 
��%O�% >[�� �% ��(!- ��f d,�� "� ��\ 
�� ���
�, ����
�, F��G �"�% "� ��� � ����
+� . �

N�� T0"�%�+%

 $� ��f ������% F��G �% �0���0�� �� 
�I��0-"��6 ��(!-
`,T �� �% F��G �% >%�G� �"�% ���f�% .!�� -" 
��% ��

 �"���\�% $%��, ;�%8�,>�
��, :��\ ;"8�, ����p" � ���% -

 8�! ��(!- 8�,	O�% �� 
�"�\ ��% )Fransen and van 

Lenteren, 1994.( �� O��q6 �k�p eW�, 
�  $� �%
�!f�) ;
� ���-�%�!�,- ���  ��(!- ;�%8�, ��� F��G O��6

�
�I��0-"��6 ��)  ��[d,�� �"��p  T0" -" �
� :��\
;�%8�,�� �, O��� 8�!
%�0  $� T0"�, �," 
!"��$%  d�H�G�� >%

 �0"BQ *(+, �� �% ������% F��G � 
�I��0-"��6 ��f T�%

��% v���,. >
�
p ��  � F��G T�% >%�G� -��% ����p"

�-�% O0"8�" �% 
�I��0-"��6�, O0"8�" �!�,- ��� F��G � 
%�0
�, O��� 
�I��0-"��6 ��f �"�% "� ;�%8�, >�V�� 
��

(Brobyn et al., 1988; Rashki et al., 2009).  
 $n!�+N d7� ��1  �+� �q0� dJ, 
�H�� � �
% c�! 
!��

 ^��W, �������� �� 
�I��0-"��6 ��(!-�, �
���,���� a0��! 
O��q6 �k�p ;��! �"� $� �� ���p ���, �� ��) ��
!- 

��\ $% ��) K���, 75/41  ]W�d\"� ;
% ���6��� ;�%8�, 
]H�� �,���"B� $% ���([ �&0� �% $��� $% ��"�V!" ;��% 

�
�I��0-"��6 �,;"�� >V� $� �� 
�I��0-"��6 $% ��) K���, 
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�� ��) ��
!- ��\ 75/41 �
[ ���6 "� $�0-"��6 �,
+� . 
�-�% T���� �P! �� �%O��6 -" .6 �!�,- ����  
� �
���,

�-�% �� $� �!�,- ����!f�)�� ]W� ;"8�, $���! �� � ��"B�
�0-"��6 ;"8�,]`� ���6K��� ��  ��(!-�+', ���X $% ��"�

 O���>��0 )001/0< P� 4, 195df= �21/25F=( ) ��
�
1(.  ;"��7�� � �7�"�(Rashki et al., 2009) ]��% �� -

 F��G O+�Beauveria bassiana (Bals.) Vuill.  �%

�I��0-"��6 ��(!- Aphidius matricariae Haliday  ���

;�%8�,�-�% �� F��G $% ���H	 $�� ��� ���V�, �!�,- ���
 A�"8� 
!����0��,�, �"
'� $� �� K��� �
� 
�H�� ���

�-�% �� 
'% d`! �� ���, �"��" :��\ 
X�� � ���, ��� ���
�, �!�,-�+', gh�\" ���V ��"�
+��"� �\�% $N��" �

 �"�G F��G O��6 ��E�� >�� ��
!- ��
� �����,"��6

+���&!. ;"��7�� � ���6 (Powell et al., 1986)  a0��! 8�!

 F��G ��E�� ;�,- �� "� �<%��,Pandora (Erynia) 

neoaphidis Humber �-�% �� ��� ���V�, �!�,- ���
$�� 
�I��0-"��6 ��(!- ;�%8�, ���Aphidius rhopalosiphi 

de Stefani-Perez 
!��� A�"8� .��'H�L, ;��! �, 
��
 $� ;"8�, O���;�%8�, ;��� �0��,�, F��G $% ���H	 ���

 
�I��0-"��6 �����(!- K���24  ����H	 -" .6 >[��
 �% >%�G� �� ������% F��G �"�% "� �(��+, >X�� ;�%8�,

�, ]�"�� ;"�� �����f�H�p �� ���	 �����f $�

�I��0-"��60��T`, $� ��, �� �� ����% ����p" $% 
+��%

l��, ;�%8�, �� �% ������% F��G �% >%�G� 
+�"�\ d�[ ��
����  ;��! ��\ -" F��G ����H	 $% ����� >���`p T0"�%�+%
�, 
+��)Fransen and van Lenteren, 1994.(  ��
�L,$'H�&0� �"  A�"8� 
� �����(!- $�E. formosa 

;�%8�, -" $� �!�,-���  F��G $% ���H	 UH�%
�V�
Aschersonia aleyrodis Webber \�, :�� -" 
!��


�H�� ;"8�, ���H���V� dJ, �+', :��\ �����(!- �% ��"�
;�%8�, -" �
� ���
+��"
! ]H��(Fransen and Van 

Lenteren, 1993)� .v���"���% � ;"��7�� (Baverstock 

et al., 2005) ;��% 
!��� $�  T�% $� ��"� ���� ;�7," T0"
 
��% $��"� ���� ����-�� 
�I��0-"��6 ��(!- � ������% F��G

T0" ;�
% �����H	 $� �N��G ]W� ;"8�, ��� ��(!- �80�

 d,�[ �� T0" 
��% $��"� o��L,�! �E" U0w�H��%��� ��
!- �
 ��\
++� d��7� "�. a0��! O��q6 �k�p �� ���,  O���

 ]`��0-"��6 ;"8�,�% O0"8�" �
, ;�,- .6  -" F��G O��6
�, ;��! �% 
�I��0-"��6 � F��G T�% >%�G� -��% ����p" $� 
��

�-�% O0"8�"�, O0"8�" �!�,- ���
%�0 .$% �P! �,  
�� $�
 
�I��0-"��6 ��f �"�% "� ;�%8�, >�V�� F��G�, O��� � 
��

�, ;�%8�, z�, #��, ��p ���� ���(Brobyn et al., 

1988; Rashki et al., 2009) . >�" T7�, T�+n��
�, ���V��" ]W� 
�H�� �"�% $� �'%�+, �'�() T��� $% "� 
+�

$0�,���� y�r�\" ������% $��[ m��� �"�% ��"B�
 (Roy 

et al., 2008).  ��p�� $% �� ��� ��[h)" ;"�� ���,
;�%8�, -" $� �!�,- ��
�I��0-"��6 ��J, 
�H�� $% ���H	 ���

�, :��\ F��G
!���  ������"� .  
 �� 
�I��0-"��6 ��(!- ��
!- ��
� �����,"��6 �"

,

 ��
�2 >�" �
� $I"�".  $`0�
, ���,	 $� �"� ;��! T�%
�+', gh�\" ����,"��6��"� ���� �"� $% ���) $�  F��GL.

longisporum �-�% ���� � ���V�, �!�,- ���  �% $`0�
,

��� #��, O���  >�'�� O0"8�" ��"b c�!)rm( c�! �


�H�� eH�\ dJ,)R0(
�H�� eH�\�! c�! � dJ,)GRR( �  c�!
 >�'�� O0"8�" ���+�,)�(  
��H�p�� ;�,- T�&!��, $�

 d`!)T (�-�% �� ���V�, �!�,- ���"� O0"8�"  �"�) ��
�
2 .(O��� ;"8�, rm 
0�� $% d�H� O0"8�" ���� 
�� ��!� 


��%.  ;"��7�� � ������(Fatiha et al., 2008)  A�"8�
���
! ������% F��G ]�
�`, ��%��� $�Verticillium

lecanii Nees  UH�%
�V� �'�() ;�+��� ���� ;"8�,  c�!

�H�� eH�\dJ, R0  �, O��� "��H�p�� 
�� ���� ��) $�

 d`! U0)T ( ���V�, F��G $% ���H	 � ]H�� �������� T�%
��(!. -" ;	 �� $�  *%�+, �"�E" ���, �� ��� ���`%

������%��� �����,"��6 ��� �"��p ��
� ��
!-  ;�+���
�, x���� �� ���	 �'�()
��%�  T�+N S��!" S�8H T0"�%�+%

�, �P! $% ����k $+�,- T0" �� ���
�
��
�� )Lacey et

al., 1997( .��"
'� -" ��"� ;��! ��'H�L, ��%��� �� $� 
!"
 �0�!"�� ��(!- ��f �
�I��0-"��6 ��(!- � ������% F��G ;�,8��

�% "� ������% d,�[ �% >%�G�  ��"
! �0"BQ *(+, ��(Scopes, 

1970)  "�0- ;�%8�, �0"BQ A-�"�� ����H	 $% d,�[ 
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������% >�� ��E�� �"�G �, ����  $� ;"8�, T��'� �� ��<, O
!
 >�'�� O0"8�" 
�I��0-"��6�, �-�%�, � 
+� ;"�+[ $% 
!"��

��� o�`�, >�'�� 
�� �
!�"�-�% d,�[ U0 .���+� d,"�[ 
��%U0w�H �, �N��G 
+!"�� �% ��E�� �%;�%8�, >�V�� � �����% �

]W� ;"8�, �80��'�() ;�+���� >�V�� � �
+,��� ;	 �� "� 

+�� �"�G ��E�� >�� (Wekesa et al., 2007).  a0��!l�
�� 

�k�p ������% F��G $� �"� ;��! L. longisporum �, 
!"��
 ��\"� 
�I��0-"��6 
�� ��� �V+, �E" �
p ��E. formosa 


��% $��"� .����%  ��(!- �����% ��`0- ��
� �����,"��6
 
�I��0-"��6E. formosa ���6 �% F��G $% ���H	 UH�%
�V� ���

�� T0" O��q6 ;��! �"�  ;�,- O0"8�" �% $����6 ����H	 $% ��
 ��`0- �����,"��6 �% F��G ���� �
�I��0-"��6 ��(!- $0Bt� � F��G

�, �%��L,�! �E" 
�I��0-"��6 ��(!-�, �[�% � ��"B� �� ���

+� "
�6 O��� >�'�� O0"8�" ��"b c�! >0�<! . �� �% T0"�%�+%

 � ������% F��G O��6 �"�% #��+, ;�,- o�W�!" T���� �P!
 �-������I��0-"��6 ��(!-
 
0�%  "� ��"
\� T�+N -��% ����p"

$,�!�% �� U0w�H��% �
++� ���+� d,"�[ T0" #���� �� ���

�V�� ��0�0
,!��� dG"
p $% $!�W�� UH�%
�V� �
.   

��5N8�O8  

 ��
�
�� 8��, -" $H�
, T0" ;��
+`0�!Grant Duke, 

Lethbridge  ��&�0�,-	 � F��G $0"
� ����" �"�% "��!��
 U0w�H��% ���+����� ���� �7�86 �� �)�W% �;"�<� ��&�!"�

��\" T��"B� �� �"�% ��!�7,"�, �!"��
G l�
�� T%" S��!"
++�.

  
 ��
�1 -  T�&!��,(±SE)  ���, ��(!- ��
!- $�p�, �� �"�% �
� ��_� ���-��Encarsia formosa ���6 ���]H�� ��� UH�%
�V�  ����� �

F��G �% �
� Lecanicillium longisporum �� �-�%^��W, �!�,- ��� 

Table1. Mean (±SE) of days spent for each stage of Encarsia formosa females on intact and treated 
nymphs of white fly by Lecanicillium longisporum at different time intervals 

 

 
duration (days) 

Control 0 hour after 
treatment 

24 hour after 
treatment 

48 hour after 
treatment 

72 hour 
after 

treatment 
F df p 

        
Egg+Larva 9.9±0.9a 10.2±0.25ab 10.8±0.13bc 10.6±0.94bc 11.1±0.16c 9.49 195 <0.001 

Pupa 4.4±0.59a 4.8±0.1ab 5.1±0.11b 5.2±0.13c 5.3±0.12c 9.52 195 <0.001 
Preadult 14.3±0.15a 14.98±0.19b 15.8±0.17c 15.9±0.22c 16.3±0.18c 19.13 195 <0.001 

Adult 8.1±0.21a 7.7±0.29ab 6.9±0.24bc 6.4±0.23cd 5.5±0.33cd 15.52 195 <0.001 
Means with different letter in each row are significantly different at 5% (using F-LSD post-hoc test) 

 ��
�2- T�&!��,(±SE)  �����,"��6 ��`0-  ���, ��(!-Encarsia formosa  ������6 F��G �% �
� ����� � ]H�� UH�%
�V� ���
Lecanicillium longisporum �-�% �� �0��
, �^��W, �!�,- ���F  �p  � T�&!��, ��`0�
, $% ��%�,df   :��"-	 $���  

Table 2. Means of life table parameters of Encarsia formosa females on intact and treated nymphs of 
white fly by Lecanicillium longisporum at different time intervals 

 
 

parameter 
Control 0 hour after 

treatment 
24 hours after 

treatment 
48 hours after 

treatment 
72 hours after 

treatment F df p 

        
R0 41.75±1.23a 37.45±1.35b 30.22±1.06b 29.52±1.4c 24.23±1.31d 26.86 195 <0.001 

GRR 43.42±1.25a 42.68±1.29ab 33.36±1.08bc 36.59±4.07cd 30.42±1.6d 7.68 195 <0.001 
rm 0.203±0.002a 0.191±0.002b 0.175±0.001c 0.174±0.003c 0.161±0.003d 39.49 195 <0.001 
T 18.32±0.16a 18.95±0.20b 19.53±0.19bc 19.44±0.24bc 19.79±0.22c 8.02 195 <0.001 
� 1.22±0.002a 1.21±0.002b 1.19±0.002b 1.19±0.003c 1.17±0.003d 39.03 195 <0.001 

Total 
fecundity 41.75±1.23a 37.45±1.35a 30.32±1.08b 30.27±1.4b 24.24±1.6c 25.21 195 <0.001 

Means with different letter in each row are significantly different at 5%level (using F-LSD post-hoc test) 
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�

�

�

�

 d7�1-   T� �q0� ��
% �+�+,)lx( T� �q0� �����% �+�+, �)mx( Encarsia formosa ���6 ��� F��G $% ���H	 � ]H�� ���
Lecanicillium longisporum  ��<N ��O��6 -" .6 �!�,- �-�%  

Figure 1. Survival rate (lx) and number of females produced per female per day (mx) of Encarsia
formosa on intact and treated nymphs of white fly at four time intervals 
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Abstract 

Effects of fungus, Lecanicillium longisporum was studied on reproductive capacity of Encarsia
formosa at laboratory conditions. Fungal infection on whiteflies was carried out using 9.5×105 
conidia/ml of fungus on the third instar of whitefly exposing to parasitoid at four different time 
intervals; 0, 24, 48 and 72 hours post-inoculation. Longevity, pre-oviposition period, oviposition 
period and other parameters were evaluated and compared. Results showed that the intrinsic rate of 
increase (rm) for control was 0.203 day -1. There was a significant decreasing trend on the intrinsic rate 
of population decrease at different time intervals. Other life table parameters consist of net 
reproductive ratio (R0), gross reproductive rate (GRR), cohort generation time (T), and finite rate of 
increase (�) for control were 41.75, 43.42, 18.32 and 1.22, respectively. The results indicated that 
infected hosts caused decreased reproductive potential of parasitoids.  
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