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Abstract 

Wettable powder formulation of L. muscarium blastospore was evaluated on second nymphal instars of A. gossypii (Glover) in six 

experiments. Treatments consisted of fresh blastospores and fresh formulated blastospores with six concentrations and distilled water as 

control, arranged in a completely randomized design with three replications. The experiments were separately repeated one and seven 

months later, with previous formulated blastospore stored in laboratory conditions (22±2
º
C temperature) and in refrigerator (4±1

º
C 

temperature) at similar conditions. Variance analysis of experiments demonstrated significant differences among treatments and 

concentrations (p<0.01). Comparing means showed that 1 month formulated blastospore stored in refrigerator with 56.19±7.28% and 7 

months formulated blastospore stored on laboratory shelf with 15.15±1.83 % had the highest and the lowest mortality percent, respectively. 
Comparison of lower and upper confidence limits of LC50s showed significant differences only between 7 months formulated blastospore 

stored on laboratory condition and the other treatments. Comparison of lower and upper confidence limits of LT50s showed significant 

difference only between 10
8
 spore/ml. of 1 month formulated blastospore stored in refrigerator and the others. Result of recent experiments 

illustrated that produced blastospores on potato extract, and prepared formulation was virulent on A. gossypii.  

Key words: Lecanicillium muscarium, Aphis gossypii, bioassay, formulation, biological control. 
 

                                                 
���� Corresponding author: askary@iripp.ir 



����-*@ ' ���� :���� ����	�
�� ��� ������������� �� ����� ����  ���  ... 

 

��

$
)B
 

          &o", � �*�+od �4 ;o ��#  ��o��2 ���p        &o� ;6'o3 �o

��+d  O,   �
	
� ���         ���
	
o� ��o6
,�% ��63��8 � q�( ��r� ��

      �1
!3* ��3�'3* ;�*��� � ;'�8 e
$  �4       �*�o� ��D ��
'� �*

     ��o"", R�oJ", C *�j �
I�%         )� 8* �4�@Jo(* � �o���0
  �     �4 �o

�4�oo, 4�ooW�* ��oo�� �oo#
@�% ;����oo  ;oo(* .oo *�j R�J",�oo
� C

�         4����, &, �4�*�  �4 �"3*�%  �[��;��  O, �    G�	o( �o"3� 

        �o� � 4��o$  ��3� ��#J+  � ���,    ��o� s�o"	      ;o(* �  �4 �o�

�#7�"              ��op ���io  G�	o( Co��#  �4 �*�+d ; ��#  &, 

���    �3�
��*�D �4�@J(* 4��  �;(* .  �t�d R�d �4   �0o�1L�
�

       �% 4*�5% O�*1�* �0� u�  OI�v �4 ��     s�o"	  ���
	
o� ��6
,

    H�1!��� 4�6	, ��!�4 � ���   ���, ���  �o�       ko(�"  � �oh[

&�*�   ;(* (Butt et al., 2001).  

  F��D H
� �4         &oXdM  Co��D Oo��, ��o   � �o
I�% ��� �*

����    F��D 8* ��*4��    ������	
�   ��� 1,�	J  ;'
 �@
   ;(* .

R�ooow     8* ���ooo� Hooo�* l�ooo�h  �
rxooo% 8* �4�ooo5J  ��ooo

�0
 u'
3���*�            )�+o3 &, 4�*4 4��� ;�� �*�+d R�J", �4 �

    F��D &XdM  C��D C
'3�J2 ��"4     R�ooJ", C *�ooj )*�o"j &� �

   N�n�I�
� ��"",(BCAs1) �            )� 4����o, &o, �o"v � �����    �o

         ;o(* �4�63 �*�	 ;�� �*�+d �r�  R�J", �� &+
	 .  Co *�j

     &	 &5(�% � 4�W�* �4 �r�       ;
5	� �4 ��
�    ��
'o� �*�+od

     ����	
� C��#J  e�*�� C �� � ��
S
2)�(    e
$  �)��1
  ��+d �

  �  )� 8 �  ���� .       �o��2 C��#J  e�*�� H�* y�4)Dynamic (  uo� 

;oo(* .  �4 *� ���oo	
� &5oo(�% � 4�ooW�* &oo, �� *�ooj ;[�"oo�

   �  4��$  �*�+d ;
5	�         �M0+  �� &6�Y �8��* �  &� ��"",

      d R�J", &� ���
J(4 � �4*4 *�       �o  u*�o� *� ;o�� �*�+    48�o(

)Inglis et al., 2001.(  

;��+
2    &XdM  C��D ��    &"
 8 �4 �*                R�J",�o
� Co *�j �

&ooJ��� ���ooV &oo"
 8 �4 �ooI� ;oo(*  �� *�ooD* �oo0
"0% ��oo

�4�J'�       4�o
� ���oV �o��� ��% .   s�ot�  Ho�*  -o	�     � ����

�"����( &�*��     �  k�7 *� ���   �",     �oJ	, ;oX�Y �4 &,�  �or*  

                                                 
1- Biological Control Agents 

  -��( � �J+
�  �"��� &J�*4 �% .  �o� �*�	 ��� �
I�% ��L(* ;
@
,

  ;
	,  �o  )�    ;'o���   �X3�o   �4*4 �*�oD   4�o� .    �Jo(*� Ho�* �4 

&"�1                �oX3 8* ��o
I�% R�io$  �o% ���� O�, ���� �
I�% ��

   ���� ;��D� C��D ;	
D.  ���0J(4 ��      �o��� No�n�I��1
��,* ��

        � �o"D Cw  �
@  4*�  O�*1�* ;�� �4      Co0I* �o"D (Polyol)  �4 

       ;o�� �4 )� �0�n�oI�,* ����8�o( �% 4�	3 G*�D* ��L(* C[*4

 ��*�oo � l� �*�oo

z% Coo	$%)�oo 4;oo��7� � �6'oo3  �UV( �

     y�[ &� {���  �*�

z%)   y�o[ s*�o3*   �o (     Co *�j �*�o

z% �

  N
%�
�);'
3���J3�   �o (   �o��� 4�o6�� .       ��� &oJ��� �o�� F��oD

   J
3�  �R�J��J��* �*�*4 ��+d    �oJ	, 8�I��% � �J+
� 1,��� � R�

  F��D &� ;6'3                4*�o  8* �o"Y ��*?oY e
o$  �4 &o, ;(* ���

|��    �4�, ��� �,?I*  �3* . �"Y H�*���"�         &o, ��*?oY e
o$  �8�(

           �
I�% �*�� �*� H��J�� &, ;(* H0	  ;(* &��% 4��  }E�	5 

BCAS���63  .  

   �ooo
I�% &ooo"
 8 �4 �ooo	, }�J6'ooo3 ��ooo#
#$% &3�@ooo(xJ 

��0
 u'
3���*    �  �� &'��#  �4 k
,�%  ��   ;o�� ���
	
�     Oo,

 4�*4 4��� .  ��V* C
I4 �4 )�        ��o!�4 � 4��$  �3��1
  &" *4 �

  R�J",�3 )� �*���2 �   �4 e�*��  �  ��*�$V   ���� .  &��% H�*���"�

            �-
o(� �r* &" *4 �� R�J",�
� C *�j l�TJ3* &� �J+
�  �!3�o!v

�
I�%  >�� �  ��   ���, � )�
(E� ��    ��� Z�h5  ��3� 4�  ;(*

(Butt et al., 2001). 

 F��DVerticillium lecanii F��D 8* �0�   � ;'o
 �@
 ��

  &�*�� 8* C0+J    )�!	�3 ��  �J'� �� >  �3�o��   ;o(*  .  Ho�*

      )*�"j &� *�J�* �4 F��D����	
�   &oJ� }�o%�o	j �)E�o���o�     � �o

No+L�   4�� ��� &J[�"� �%�o63 ��o�� *  Jo(*� 8* &    �o!�4 ��o

   &", � )�
%�60"j ��*�+d        ��o� *�o� 1o
3 �  ;o(* .    F��oD Ho�*

 ~38 ;�8*��2�L
  � � F��D            Cow  �o!�4 ��o
� ����o	
� ��o

y�
@(     �  1
3 �$h( ��  ���� .  uY�
�jO"f*�2     �4 F��oD H�* 

            4�o�� )� �3�o�1
  �ioT% 8* B
D4 ��jM7* ��JT  B7�" 

4�*�3 )Askary et al., 1998(.  ��4�J'�&�*�� �3�!	�3 �  ��

  H�*F��D       �oXo3 �o��oWo% � ��o!o38�o� �oj�o� �4 �4�     ��o"�

 9"�Prostrata Verticillium sect.R�o( �4   �
o[* ��o �o�4�� 



&��*�� ' >��C  @��D &�@ :)�# EF :��*% 1G ����6% 1GHIG  

 

��

)Zare and Gams, 2001(. ���oh�   &o, &o�*�� DAOM 198499    

  G�ooo3 &ooo� s�*8 R�ooo(� �oooJ,4 ��oooD� eooo(�% F��oooD Hooo�*  

Lecanicillium muscarium (Zare & Gams)��4�� ���(�"� .  

 F��DL. muscarium�   % �3*�&J� )� 1	 y�
@( � �  ��

   ���	3 R�J", *� �$h( .        &�*�� H�* 8* �4�@J(* �� �!�4 ���6j &�

   ��L(* ��� N� ��   �  ���2         �*�oD Z� *� *1%��'[ C �j �4 )*�%

   4�	3 R�J", � �4*4 .       ;'o�n�I�,* &o��% 4��o  � * H�*      �*�oD �o

 &J���)Brodeur, 1998(   &��oV &� )��#  1
3 �4�iJD* �X3 8* �

 ;oo(*(Wraight et al., 2001).��oo	
� ���  ��� F��ooD Hoo�*   

 G4 &o3*��2  ��o�D   {�o�� �*)Farsi et al., 2003(     �o� 16o( &Jo�

)Ashouri et al., 2003 (\I�� �
@( Trialeurodes vaporariorum 

)Mehrasa, 2003( ��� ��6r*  �o, )�0 * � ;(*  )� )�o 1	 4���

 4�*4 4��� N�n�I�
� C *�j ���( �� 1
3)Ashouri et al., 2003; 

Helyer, 1993; Stirmanova, 1994(  &o�*�� H�* ��� &0"�* H	t 

 ��oo 4 �4�� &oo��4 �J3�oo( 4*�oo� �4 � ��oo� �oo", �� &oo��4 

�J3�(  4*��  �  �D�J               ��oh[ uo )�'o3* �*�o� H�*���o"� 4��

4�*�3 (Hall, 1981).  

 �% ��  ����� &� &�             )4�o� u*�o� � �oX3 4��o  F��oD ��o

        �4 F��D ��*8��L(* � ��� �*�� k(�"  �h
$  e�*��   B7�o"  

 � l�7�   &o3�T��     � �o      9o0j )4�o� ���o@J       Co *�j Co	5I*

           &o3�� �ho( �4 �o�"% &3 �h
$  C *�j &� ;6'3 N�n�I�
�   ��o

   &�*�� �h( �4 &0��     e
o$  �(��� ��         e�*�o� � ��*?oY ��o

 �� �h
$          ���
J(4 ��X"  &� &�*�� H�* )�
(E� �� � �
I�% �*

                  &o��% 4��o  4�o� &o� �io$"  � �r�o  R�J",�o
� C �j N� &�

;����*�D      e
$  �4 �� � ;(�� g��J3 �         &o� -��o  � � �� ��

 ��4�� �+J"  &3��*�� ���V)Farsi et al., 2005a; 2005b .( �4

 Hoo�* ���ooD Boo
#$%  F��ooD �8�oo% ��Loo(�J(M� �����oo	
� �

  1
I�oo� &Joo� ��� )� 8* ��oo� &oo
�% )�
oo(E� ��� )�oo 8 �oor*   

�oo"
���8 � ��oo� �oo
I�% �4��*�oo� ���  ��� )�1
I�oo� &Joo�  

Aphis gossypii (Glover)  �*�D �(��� 4�� ;���. &J� H�*  &" *4

  �3��1
     � &J�*4 �5
(�  ���'[)�     &o�?z% Bo��7 8*     ��
o� 8* 

�%�63�  G�W3* ����� R�#J3* �  4��. r* �4&�?z% �&J� ���    �o

    �  �D�J  ��� � 4�8 4��.         �4�o, �o��% ��
o� C �, �*�+d 

  ��� �j�� &, F��D   �  �4�4  44��.           Co
I4 &o� &Jo� Ho�* R�oJ",

               R�o#J3* �4�o�8 �o�w  �o
I�% ���oD ���o%�, ���38 ���4 HJ�*4

   ;6'3 ; ��#  � ����� &�      ;o�� 8* ���
'o�   Oo,     C0+o  �o

�  ���� .F��D   u�  8* �   H��%�	
����        G�o	% &o� &o, �"J' ���

     �  &�	d &J� H�* ���38 Cd*�  �"", .    &� &��% �� ;o
	*   Ho�* 

 ����8�* &J��"
���8 F��D L. muscarium  &o
�% )�
(E� �� � 

   �
I�% ��L(�J(M� 8* ���       -��o  e
o$  �4 ���   e�*�o� �4 &o,

 4�� ��� ��*��!3 ��JT ���)� ;����*�D �(��� 4��   .  

  

���� J'�  

�'��J $�K%  :  &Jo�A. gossypii &o%�� 8*    �1o��[ ��o �4 

  8�6I* �%�#
#$% -	JW   ��of -o	�    ��� ��!+o�� 8� �4 � ����

&%��     ��
[ ��)     ;,�o� �?o�Nickerson-Zwaan  �o"� (   Co#J"  

��4�� .   �"�, 8*  |��&J�        *8�o0� � �I�o� ��o   � *�o�     ��o 4 �4 

.±..   &��4�J3�(  4*��     4*�o5% &����        *�o� ��o� ��� �4�oj 

��     ���2 �% ��4�� C#J"  ��
[ �    4�� G�W3* ��*8 ..�   ��5� ;j�( 

&J�        �o�4�� Z?od *8�o0� ��.       ;o(�2 H
oI�* 8* �o5�     �8*�o3*

���2    �\� H( �� ���2    ��o  Ho(.    ��o� �o
I�%  G�oW3* �*�o� 

O�� 8�  ��;'�8 �W"(4��    �4�@J(*;����*�D.  

;'�8                ��o� *�o� ��o� >�� &o� &Jo� ��� F��D �W"(

 ��4�� G�W3*.    &of k
%�% H���            � *�o� )� &o%�� 8* ��o
[ ��o� 

       �o� ��
o��2 l�o7�  &6"2 �	, �� )� ��6 4 ���J3*� �  Co[*4 

  �M� �'0�2 Z�p)    C�� &�]       s�@%�* � 4�5�* �� uXJ"  �5�t 

a/U �J3�oo( �ooJ �oohD�  �� �J3�oo( �ooJ (  �oo� &oo,&oo6"2�  l�oo7� 

 �  &J�*��!3   ���*�D;��� .       ���oV ?Y�, &$@V N� &6"2 ���

 *�3* &�              8* �o% �o� �4*4 �*�oD �4�@J(* 4��  Z�p ��[*4 �h( �8

     &J� )4�J�* �
� �� � )�
6'v         4�o� ��
��o�� &6"2 C[*4 �4 � .

�*��    k(�"  &���%    � Z�p   �4 �hD &� �[*��( �J3�o(  �oJ  �4 

 &3�4��3� 4�W�* ���3���2 1�� ���% &v��2 ��  ��.  

     ���K�	�
�� $�6� '  ��� �L9:        8* F��oD ;+o, �*�o� 

�ij k
( ��        ��4�� �4�@J(* g�*� � 4�*�3�J(* >�� &� �"
 8.  &�



����-*@ ' ���� :���� ����	�
�� ��� ������������� �� ����� ����  ���  ... 

 

��

      ���o� �*�TJ(* ���ij &f k
%�% H�*       )�o� 4�o( 8* 9o2   &o�  

HI�*    �*4��
� ��J
I N� ��  Co#J"          )4�o	3 C��Jo(* 8* 9o2 � 

��3��    F��D ��  ��4�� �
#�%�3 .HI�*           �o� �*�4 �0
o� ��� �o��� 

       �� 4 �4 � &#
D4 �4 ��4.±..   &��4�J3�(   �o�4*      ��o  &o�� 

  �4*4 �*�D 8��  �� .       )�o 8 ��o  Ho�* �4 &o, ;o(* �,� &� G8E

            �o  |�o@%* ;+o, e
o$  �4 ��Lo(�J(M� �
I�% H��J+
�   �oJ�*

)Farsi et al., 2005 .(8* ���L(�J(M� �8�(*�� G*�3* ���(  ��

�v��D    )� )4*4 ��6j ��    8* �     &�E �4 C	�  &v��2  9L( � G�W3* 

 �8�(*�� �*�� �J(M� ���L(     ��*?oY e
o$  8*  8*   n�@��J3�o( 

R�ST�    �*4  ��;j�( ���/��         ��o  &o� &#
D4 �4 ��4 �   &o#
D4 

�oo� �4�@Joo(*.���Loo(�J(M�   ��oo�J3* �4 ��oo3�	
D�� l�oo(� 8*

&I�I -	� n�@��J3�( �� ��4�� ����.  

    )4�, &I� �� �*�� �o
	[         ��o� �MoV* >�� 8* �CoV�d 

Balachere et al. (1973) � Lisanskey et al. (1993))  8* Coo#3

Burges, 1998 (��4�� �4�@J(* �,�3* �*�

z% �� .   ko
%�% H��o�

   �4 &,���        �n�@��J3�o( 8* CoV�d �o
	[ G�o�  ��   �4�o2 G�o� 

Rn�0
�
(  �.. ��
    �oJ
I    -��o  H
�*��o2 � ..  �o�
    �oJ
I   R�o�$  

 8��,�oo(���ooV�4 � ./.u��oo( ��oo �%��� G�oo� � ./. G�oo� 

   ��4�� &��t* u��( ��"��I� . {��T  &�    |�o� .��     �4�o2 G�o� 

  � ��� &��t* HI���,{MJ[* 8* 92 ..   &��ot* ��
o� �4�2 G�� 

�� .   }�oj�	W  )���2 �4 ���          ���od &o, �4�o2 G�o� ���   G�o� 

��L(�J(M� )���.×�/� ��L(�J(M�  (      �4�o� ��r�  �4�  )*�"j &�

� � ;(��.   

 CV�d �4�2     � ��"� &J'� �X3 4��  ����	
% ��(* ��  �4

[*4    ��!+�� 8� &'@D C)          4��od �6'o3 ;o��7� � �o
zJ  �� 4

.� (%   �� �    R�ST� C[*4 �4)  ��o 4���  &o��4  �J3�o(  4*�o� � 

   �6'3 ;��7�. (%   O�� 8� �*�� � ��*��!3   ;'�8 ��   �W"(

�*�D �4�@J(* 4��  ;���.  

  �M�N $�6� J'�    �@:  ;X�Y *�J�*          ��o	
% �o 8* &o��2 ��o

  ��4�� &
�% �v��D . ;'�8 �*�� W"(  �   �8�% F��D    ���o� �o
I�%

  8* G�� N�     F��D &
I�* �
	[ )����×�/�    ��Lo(�J(M� 4�oj   �4 

 G�� � ( � ;�*4��   �4 ��� ��
          � �o�4�� B�5  �h#  l� �J
I

   &��2 ;X�Y��� ×�    �4 ��L(�J(M� ��
   �J
I  � � ;(��  .  �*�o�

  �� �W"( ;'�8             4*�o  )*1o
  &o� &o��% �� ��� &I� �� F��D 

   
	[ &� ��� &��t*          8* N� � 8* G�� &( �n�@��J3�( 8* CV�d �

      �4 � &J�*4�� *� ��4�2��� ��
          )�
'o3�L(�( �oh#  l� �J
I

       &��2 ;X�Y )*�"j &� � ������×�      ;o����*�D �4�@Jo(* 4��o   .

 ;X�Y ���(               &o��2 ;oX�Y )4�o, Bo
D� B��7 8* 8�
3 4��  ��

�� CV�d &
I�*.  

 :��)O� J'�     ��!�
 &��DJ)��:  �8*�3* �*��       )*1o
  ��o
�

>�"%   ��4�� �4�@J(* �"�, >��	� >�� 8*  .   &o, ko
%�% H���

        &3 �hD �� ��J2 NJ+7 C[*4 �4�J3�(   �oJ  ��  �o�
     �oJ
IPDA 

    �)�oo� �oo	W"  � 4�oo( 8* 9oo2 � &ooJT���� 8* �ooJ
I��0
  

  ���d )�
'3�L(�(���  �4 ��Lo(�J(M�  �o�
   �oJ
I )� ��� *� 

       �� 4 �� ��%���03* �4 � OT2�±.. &��4  �J3�(  4*��   �4*4 �*�D 

  �� .   8* 92��   �"�, 4*�5% ;j�(          �o�4�� ;o6r � >��	o� � .

  )*1
 >�"% �8*�3*           )�o 8 �4 � 4��  H��"v �4 ��� ��
�    ��o

     �d �4 }�%�	j ��JT �����        &o, ���7 &� �;(* �4�� �V�4 

  �  )�"
	7* ��             �J+o
� �d �4 ��� �
I�% �8�% F��D &, ;@� )*�%

8* �� ���D �V�4 "%>�*4 ;� .  

P��
�C &�@  ��K��         /�K��� ' ��K�LC50   ' LT50 : �4

;'�8      ;X�Y �� &, �%� �#  �W"(         � �8�o% F��oD �o�JT  ��

      1
I�o� &Jo� G�4 Ho( ���o2 ��� ��� &I� �� �8�% F��D   G�oW3*

   ;X�Y �;������   4��d .� %   ;X�Y ����   4��d ��  �V�4 

    �34�, 4�W�* �
  � ��  .   ;oX�Y H�* *?I      Y )*�o"j &o� �o  ;oX�

        )� CV�� �d �4 � l�TJ3* �w,*�d � CD*�d        ;oX�Y ��o�v �o

    �	J���!I &�V�� �����  ����  ����   � ���    ;'o�8 �*�o�     �W"o(

 ��4�� l�TJ3* . O�� 8� �*��   ;'�8 ��    �W"(   � 8* �4��*�o� 

v��D�                 }M �o, ��o7 koI�D �4 ��o� �*�o	 &o� ;oX�Y O� 

     �*�0% &( �4 ��4�i%   &o3�	3 �o�        � �o �4 ���'o �3 ��o  �od*

  �+�� 8�)  CD*�d��    �w,*�d � ��    4�oj &Jo� (    �o(��� 4��o 

�*�D ;��� .  

   8* �o34�� ���o6j �o��	
% : N=  �8�o% F��oD �  FN=  F��oD 

�8�% ��� &I� ��� FR(1)=   �4 ��o� ��*�o�!3 ��� &I� �� F��D 



&��*�� ' >��C  @��D &�@ :)�# EF :��*% 1G ����6% 1GHIG  

 

��

 R�ST� ��  &�N� �� �  FL(1)=   ��*�o�!3 ��o� &I� �� F��D 

��� &'@D �4 ��!+�� 8� ��  &� N�  ��� FR(7) = &I� �� F��D 

 R�ST� �4 ��� ��*��!3 ���   ;o@ ��o  &� ��o ��  FL(7)= 

     �4 ��� ��*��!3 ��� &I� �� F��D &'@D  ��!+�� 8�      ��o  &o�

 ;@�� .  

  ;X�Y )�
��2 �*��      ��� �o�JT  �� ���o2    Ho( ��o. 

&J�  ���          �o�4�� �4�@J(* �I�	5  �J(4 >�L	( 8* ��
[ ���  .

    �
[ ��� &, k
%�% H���     4��d &�V�� �4 �.�  �J3�o(  �oJ  8* �

             )�
'o3�L(�( � &Jo�*��!3 �4�o	j ���oV &o� >�L	( R8�3

           ��
o��2 )� ��� ;o[*�"0� ���V &� �X3 4��    �o� .   8* 9o2

��L(*   ��� ����2    &J� �*�	 &� �   �      �O��o 8� Z�op Co[*4 �4

              ��!+o�� 8� Co[*4 �4 �%�o  � �;o����*�D ���oV ?Y�, ���

    ���t* l� �% �� ��*��!3  }M �o,     44�o� N+o[  . �4 9Lo(l 

   &J'� Z�p      �4 � �� ��� |�%*    �� 4 �� .±..   &��4 �J3�(  4*�� 

;����*�D.   

    &3*8�� ���V &� �+�� 8� ���d*�     ��  )*1
  � ��48��

 &J� �
  �  � �%��8�� ��4�� ;6r  .   &Jo(�2 &o3*8�� }�"	ot   ��o

  ���2 � ����2        &o� ��o"0  ��!Jo(4 �o� 1o
3 ��o� �I�J  �8�% ��

� -	� � *�        ��4�� Z?d O�� 8� e
$  8* � ���� .  ��6r* �*��

��	
����  &J� �F��D               l� � Co E � GE 8* �4�@Jo(* �� �4�  ��

           ;o��� �*�oD �(��� 4��  ��0(��0
  ��8 �4 C��J(* �h#  .

4�	3 ��6r* *� ��*1���	
� �&J� )�� C[*4 ��L(�J(M� 4��� .  

 &��
C $�!�� J'�:   �+o  ��o@�% &� &��% �� ��   �4 ��o�

��	
%   ��� ��        ����	
% ���( �4 ��� ���+  �
  � ��  �   �o� 

     �o�4�� �MV* ���� R� �� ��(*. �4*4       �MoV* ��o     8* ��o�

    R� �3 -�8�% HJ�*4 � )4�� )n�	 &6"�93���*�  �G�3 ��   �*1o�*

&3��*�  �*SAS ��o3�	
D�� &�1W%� ;�%��� )� 8� 4��  (Residual)  

�*�D ;��� .  

    8* �� � ;(�� g��J3O�  C#J'o  ���V &� *�J�* O�� 8� 

               �4 Co �j �4 �o� Co���J,�� ��o7 koI�D �4 �!��	 �� 9L( �

  }M �, &��2 ��7   G�3 �� ��4�i%     �*1�*SAS    4��o     ���o � &o�1W% 

;����*�D. H
!3�
          &" *4 �"v )� 8� ��(* �� 1
3 �     Ho03*4 �*

    J��� �*�oD &'��#  4��  �o" .     &6o(�$  �*�o�LC50      �*1o�* G�o3 8*

priprobit ver.1.63 �o� �4�@J(*  .  &6o(�$  �*�o� LT50  &o �3�� 8* 

LIFE TESTG�3 N	, &�  &3��*� �*1�*  �*SAS�� �4�@J(*  .  

  

���OQ+� ' $  

 &�1W% 8* CV�d g��J3��� � O� ;'o�8 O�� 8�    �W"o(

          }M �o, &o��2 ��o7 �4 C���J,�� )� 8� kI�D �4 1
I�� &J� ��� 

 4*4 )�+oo3 ��4�ioo% &oo, ��oo��	
%F��ooD    �4�@Joo(* 4��oo 

(F5,84=548.4);ooX�Y �     O��oo 8� �oo �4 &ooJ�� ��oo0� ��oo 

(F6,84=1921.77)  ZMJoo[* �ooV�4 Noo� �hoo( �4 �!��oo0� �oo� 

�"5              �oV�4 No� �ho( �4 1o
3 �o�3� Co��#J  �or* � �o3�*4 �*4

�"5  ;(* �*4 (F30,84=50.7) .  

  H
!3�
  &'��#  R���            &o5I�h  4��o  Co *�j ��ho( � �

   &ooI� �� F��ooD ��Loo(�J(M� &oo, 4*4 )�+oo3  Noo� ��oo�  ��oo 

��*��!3   ��o�      H
!3�o
  �o� R�oST� �4�`/ab    ���o@�% �oV�4

 H��J+oo
�)�hoo(A ( ��Loo(�J(M� � ��oo  ;oo@ ��oo� &ooI� ��

   ��!+�� 8� �4 ��� ��*��!3    H
!3�
  �� �a/�a   H��J	, )  �ho(

F ( ��@�% )*1
 ��4�, 4�W�* *  �3*) R����.(  

   &6(�$  �*��LC50   � LT50      ���+o  ��o@�%        &o( �4 ��o�

            ;o
���2 >�� &� ��3� s�	W  9L( � -	� O�� 8� � �*�0%

 �LIFE TEST;����*�D &�1W% 4��   .  

        �*�� ;
���2 &�1W% 8* �� � ;(�� g��J3O�   F��D &3�	3 

     R��� �4 O�� 8� 4�� �          � �o#� )� 8� 8* �� � ;(�� g��J3 � 

LT50     �4 ��� &6(�$  O�   Y �4 O�� 8� ;X�      �4 �o�JT  ��

  R���P   ;(* ��� &�*�*  .        uJ���o!I H
o� )�
o(��� e[ �*4�	3

   ��@�% ;
���2 � ;X�Y        C�o� �4 �W"( ;'�8 O�� 8� O� 

���4�� &�*�* �� ;(*.  

           n�@��J3�( 8* �� � ;(�� C0� ��
	[ �4�  8* G�� � �4

         ��o� >��	� ��L(�J(M� 4*�5% �-��  ;+, e
$ ����×�/� 

4�j 4��.  

 

  



����-*@ ' ���� :���� ����	�
�� ��� ������������� �� ����� ����  ���  ... 

 

��

')# 8GR �4 ��@�% �V�4 H
!3�
  &'��#  F��D �� ��� ��	
% 1
I�� &J� ;
5	�  L. muscarium  �LC50 ��� &6(�$  

Table 1. Means of mortality percent in A. gossypii population treated with L. muscarium and estimated Lc50s 
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Table 2. Estimated LT50 values for different concentrations of powdery formulation of L. muscarium on 2nd nymphal instar of A. gossypii 
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Fig. 1. Concentration-mortality linear regression of powdery formulations for L. muscarium on second nymphal instar of A. gossypii 
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