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� '���1 DEBI007 �
 
	�S.�F 9�(, ^_#	� � �#a�
�F LC50 
1 9'�J% `b	c �#�F '���1 `#		F �/��. 

 ̂_# 5*��
	 Fd�� �   P��	  5��) O(�& 9'�J`
 ( 
 P��	�����#'7�  F'�� H�      �+ 1H4 +'+ 9�H./ 1 


	  FW   Fd�� 	Fd�� O(�� 5��  e[�D P��)  5HJd�� OHf/(  �H* �'7H�4 ��  �HgJ4 � 9'+�-
�HS�� ��� 

  R*�J( e[�D Fd�� �#�  F9� ��  �D P'�
 �  5( N��M P�'� ���
 .�!(� ( 12 H	-/�	    1H/'�� �Hh�+ F   5H/,

       Fd�� �
 9�� 1[�(�� ,' iD N��M P����8*'  ��        HJ`( j)SHL' 14 +'+ 9�./ ��4C( P5   �+ P�'+

   k��S&' l\*� %
	 Fd�� F      HJn�� � �+�oS*' +��( P��	   �D 9�H(, F H�      FHd�� �+ ����8H*' P�'�

 +�'+ +��� .        �D 9�(, � Fd�� p�/ O(�% �+ O
�!S( �^'�  / ����8*' P�'�	       H
 ,' 1H4 +'+ 9�./ 7	  FW 

    ����8H*' P�'�H�-/ 9�H(,)0 �V ��  ��Z � 0V =%�H* ( ��Z 
 =%�H*  ��SH.	 �D 9�H(, F H� P�'�

��8*'5( e[�D Fd�� �+ �� ���
 .' ,'�R*�J(�/ �gJ4 Fd�� �q/ F �#�Fd�� F �� 1SL�J� �� . 
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   ��.& r� 1
 �
�	S*+    5s��M t4(Mycopesticide)    1(�/�
 �+ �+�oS*' =��    �H( ������ =

o�#	  5!    u�� 1�&�( 1* 1
 ����  1�'�� ����    
 9�(,� �N��M ���	����'7�  5(Bioassay)    � �H	[�# �

 9�	*a�(��9� ��+�'+ ,�	/  (Butt & Goettel, 2000). 

      ��.& �#�!	!"# ��-.��(,� F	
 �:�S.( 1(�/�
 �+        �+ =H/�(�� ��-H./'+ �*�J� �H;��(�  � 

ICARDA    1���* �+   N��M ,' 1�'�� F��Js    ����	
 ���       �+ $�HJ F* �/'�C-/�S2(, F:�(' �+

          ' P�� � �,�*'�� 1	*�� � 9�S2;
,' �9�S*7	M�M �9�S2M'7M �1���* �1	:�# H�     t��H(,� =H�� F

�/�� .   9� ,' 1�'�� �Js   ���U��UU   � v�( �h�+      ��( �+ �	(�U    �H/+�: +�g�' ,��  .,�  =H2

 '�� 5gJ*�      E�� �+ 1
 �#�^3( 1� # 56	 �!
 ����  P�	   '�� �H
 5�� H�  ��HM 1      FH* P,�H*��� � N

   P�� $�J9�  ��   � � # 56	 1#�
 ���       9� P�� F* P,�*��� � $�J P��   �� $�g/' �� .  v�( 1s�

�       ����!
 �+ $�J F* �	(	 u��* 5��         � v�( �e�+7/�D ,�� �+ F;	[� +�S�' w�o#' �#     FH* �H	(

  1#�
 ��� $�J       +�H
 a�
 ���2( ��\
 7	/ �� .         N��HM �a�H
 O	H2/�SD x��HS/ FH�'  �H� ,'��D P H� =

 �+ '� �'�.&IPM+'+ 9�./ $�J F*  (Anonymous, 2002) . 
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Parker et al. (2003)5HH*��
  �HH�� �9�SHH2M'7M �9�SHH2;
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      ��qJ( 1
 1	*�� � 9�S*7	M�M� N��M FS��  ��       �H/+'+ $�Hg/' $�J F* ����	
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iJ�  ��  �Lecanicillium  �Beauveria   � Paecilomyces   +� ���� u���   
 ,' 14 �	 1/��/ F   P�H�
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B. bassiana +�
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 ��� �� � y�� ����!
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�1/�f� { 
 tgJ* ��qJ( 1
 � P'	����'7�9� 5      ���Hh $�HJ FH* ��� �H�

=���CD . � v�(  F* �	(     ,' 5|f.( =q�d �
 ��  N��M ��8*'     1�'�� �S.	
 �'�
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 �+ ��

HH	+�HHS�' w�HHo#' ��HH	 ��� ,' �HH#+�, 5�� . ,' 1HH�'�� F��HHJsB. bassiana'�� rHH� � HH� ,' 1

Metarhizium anisopliae
 	����'7��/+'+ 9�./ $�J F* ��� ��a�
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	:�(' �+ $�J F* =����( �'�
 '� �'�.& ����+'+ 9�./ $�J p�'7( � �/'�C-/�S2(, F. 

Moore et al. (2004)     N��HM ,' �+�oSH*' '� $�HJ FH* k�HSJ: ���+�T�'� ,' �;�    �}��H
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�# O2/ � 9'�C-/�S2(, O(�: �'�.& k�SJ: �'�
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 �/+�
 ��: .��%  ' ed��             	H� ���H.& � k�H|"( P�� N��HM ]�HL t��D +�g   � v�H( ~   �H	(

�J`(   �!( �+ ��'+�    �./ ����.( ���� �
 12 . 1/��/ �+  u�� ���         OH(�: �'�H.& ,' ��H� P���

  ��H.: �+ �� ,' 1/�S2
�#�  1H�'�� B. bassiana ,' �WUU     �H(� =H*�
 $�HJ FH* 1H�a  .  FH�'

    1�'�� 1: =�'+ +��� ��'��	('  ��    =	`�� k�SJ: �+ 1/�S2
�# �        �JH��
 �#�^3H( 1/�SH2
�# ��H� .

#	� �
 $�J F* O(�4 �'�.& ��B. bassiana k�* �+ 0UUV9� k�SJ: ,' �/�./ ~	�    =H�'�/ ��

  ���D ���	# �('       ,' iD N��M �
 ��W   ,�� YV % � v�(       �
 12��!( �+ '� �	(VU %   HJn�� � ����	 F

���D P,�*���  �
 ��� ���	# $�J ��� ��B. bassiana �VZ % � v�H(      ���H� 1H
 =TH2/ '� �H	(

)� (% 9�H./+'+  .Kassa (2003)   1H%�7( � ���-H.��(,� �
�H�,�'   9�	H*a�(�� �'    cH�Sf( ��H� 

 ��H	J: ,'   '�H� ��H��  1H��d �����8H*' � 5  ��M. anisopliae var. acridum   k�HSJ: =H�� '� 

?�(      +'+ $�g/' ����( � �(�
 ��� .0         � ]� 1H��D �H
 9�	*a�(�� �       ' �+�oSH*' �H
 9�	H*a�(��  , 

Fd��  P��Telmion��* �  +� 1H	�# OH	��,� � � H� 1H	�% � �Hieroglyphus daganensis Krauss  
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(Orthoptera: Acrididae)�  Locusta migratoria (R. & F.) (Orthoptera: Acrididae)�JS�� ��: 1
  .

  !S2( �^' e�	  9�	*a�(�� t��D e   ?�( P�� ��         H*a�(�� tH��D �H^' e� � ��	   P�� 9� H	  � ��

  ?�( P,�*��� i8*    �+ ��1%�7(      ��H4 �+ 1��g	/ �+ �'             ,' �+�oSH*' �H
 � ���HS;� rH� ��H�

  r	J;#ULV  �/�� t��(,�  .    *a�(�� e	!S2( �
��,�' �+ e�	9�          d �H^' 5H*��
 �+ eH� � �� H	 �

!2(	 9� e  ��	J: ���  '�� ����          1H%�7( {�'�H� �+ OH	��,� �+ ��H� 1H[�(�� 5   ,' t	H
 �'YW % 

v�( �    � �	(���     ��/, {*�S( �+ t��: ,��            �H/+'+ 9�H./ '� j�H� ��H.& �/�H( .    �H
 x��HS/

       � v�( 1J('+ �
 �� 1��d �����8*' 9�	2[�(' �	( Y0� WZ %       �/�H( ��/, 9�(, {*�S( ��Z� � 

       H*a�(�� e	!SH2( �H^' P'�
 ,��	9�        � v�H( 1HJ('+ � �H� ( H	� Y��YU %    ��H/, {H*�S( �   �/�H( 

�0� �       d �^' P'�
 j�� ��.& �+ ,�� 	� !S2(	 9� e       �H(� =H*+ 1H
 �� .     x��HS/ FH�'
 ��	��H; 

O(�& <�S*' �
'�
 �+ ����8*' =��o& �'�
 '� �Jd�� ��� �( �	�_# �\	"( ��� �JJ:.  

Consolo et al. (2003)��	L� R*�J( P�(+ � 9�	*a�(�� ��"/ ������	
     P+'�H`# �,�H*

N��M ,'  1H	�% '� =2	(�o	� ���Germar (Coleoptera: Chrysomelidae)  Diabrotica speciosa '� 

�/+�: �*��
 . F	
 ,'�Z'�� �'�� �1� 1(FHD13)N��M ,'  B. bassiana 
 F��SH.	
 	 ��H��'7� '� 5

� =�'+�U %� v�( $�* F* �����a �+ �	( D. speciosa+�: +�g�'  . FHd�� ��	��;
   ��H�

      =T2/ 1
 '7�: � 9'+�-
�S�� ���� ���	 YW %   �
 �'���W % �
 =o/         �+ N��HM OH(�& 9'�HJ`
 �H
 

 ����(+C˚V ���  �0Z�J`( �	^_#  1/'�� ���M �+ ��'+ ��	J: �/, +'�/ 9�./ �� . 

  ��H.& 1`*�#  tH4           '�� ]�HfS/' 1H
 5-SH2
 5s��HM P�H� H�  ��H�, 1	 [�# �F H	    � ��HT/' � 

*a�(��	9�    '�� �
 R*�JS( P���   '�� � ]� {�  +�'+ 1!\J( 5 .e�(  �H#�  OH('�% F     ��HJJ4 +��H"( 

 N��M +�
��4     9'�J% 1
 ��� .& K��     ���L toJ
 �'���( 1`�' �t4	    "( =
��� � �(+ ��	  iD {

  9� t��D ,'     l\* �+ ��	   5( ��L � �� ���
 .   *a�(�� �+ Fd�� +���	    '� N��M P����8*' �9�

  <�S*' �
'�
 �+  �(+ P��� "( 5	    HJn�� �+��/ �o& {	      9� E�SH2 � 5�JTH2s F     P�� '� �H�

 �-
� l\*� v�
 7   #�4 � ��	    '7H�' �'�H.& k�6�  5H( t + �H� . FHd��    P�H� H	 9',�' 5��    ,' �H#

Fd��        ' �+ 5/'�'�� 1
 � �+�
 5/�`( P���  9'��  5H( =��  �/�H� .     H*a�(�� 9�H6(' 'CH[	   N��HM 9� 

B. bassiana'�� � 1DEBI002) �/'�# 14�
 5	a�
 P�����=�'+ $�J F* P'�
 5 ( �
W  FHd�� 

	�* �'7�4 5���+� 5*��
 �gJ4 � 9'+�-
�S�� �e[�D ���� . 
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 1�'�� N��M B. bassiana  � �(�
�	d 1�'��Grass Hopper Active (GHA)  ,'

  �q/�J	���, P��         �/�� 12��!( �-��;� �
 $�J F* O(�: �'�.&  . $�H/  1H�'��     �H�  �  OH"(

 ���� u��9�  ��k��� �+ �=*' ��� �+��� .   
 

.�!� /0 1�'�� ��� B. bassiana(,� �+ ��� �+�oS*' t��
 	����'7�$�J F* P�� 5 

Table 1- Used isolates of B. bassiana in bioassay experiment on Eurygaster integriceps 
 

�!�	) 
Isolate 

(��1 2�� 34� 
Locality 

5� �!� �!� 
Matrix 

DEBI001  ���)����( 
Karaj (Fashand) 

�	
 
Soil 

DEBI002  ���)�	���( 
(Atashgah) Karaj 

�	
 
Soil 

DEBI003  �	������)������( 
Baloochestan(Saravan) 

���	�� �����
�� ��!� 
Pupa of Rhynchophorus ferrugineus 

DEBI004 �"#!$ 
Ghazvin 

 �����
��!%&'� 
Hypera postica 

DEBI006  �	���*)+��,��( 
Golestan (Cordcooy) 

-�./	� 01� 
Coleoptera 

DEBI007 ���2 
Tehran 

�	
 
Soil 

DEBI008 ���2 
Tehran 

3�� 
Chortipus brunneus 

DEBI009  �	*�*)��4�
4	2'( 
Gorgan (Noharkhoran) 

�����
�� 
Weevil 

GHA ���!	5 
USA 

 3���	�6 7
	� 
Grasshoppers 
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'�� P,�HH*'��HH�1  �'�HHL $�HH( 1HH/'��D P�HH���a 9+'+ �'�HHM �HH
 ��HHL �+ +�HH��( P�HH� 

Galleria mellonella( ��L �+ 9� ��� 5/�o% �b +�2�' k�!S/' � ]���   ]�H��( KM�#' 1
 ��

=�� $�g/' (Ghazavi, 2002).  

6��0   �!� 789'  8	)  �8%:   [�# =H�� H	       , �'�H!( 1H
 ��8H*' � H�   H"( ,' +�	  =H.4 {   P�H� 

PDA (Potato Dextrose Agar)�  SDA +Y (Sabouraud Dextrose Agar+Yeast Extract)  P'�H
 � 

'�� ��( 5/a�� P�'��-/�1   H"( ,' �H�	  =H.4 {PCA (Potato Carrot Agar)  P�H(+ �+ °C�U 

 +� �+�oS*'�� .2/�8*�*	 �d 9�	  '�� ,' 5q�1  �# ��	      O��( 1s��D ,' � 1V a �      �H# �� �+'+ ��T% 1

(	2	�	$�    ++� '�� 9� P�� .   ,' P�'�!(   1�h�& �����8*' "( P��	   =.4 {SDA+Y  H�  �PDA 

��    �
 � 1Sf� ( K	 � 1�	1.      \H* $�H�# �+ P'       +� tHfD P�HSD KSH.# l H�� .    ,' iHD�W  �,�� 

/�* 9,�* {*�# ����8*'	�7 "( l\* ,' P'	�'�L =.4 {	�(,� �+ � ���t �JS�� ��4 1
 �� . 

;0  )	�!� )<	�*�     ��"=1�%5 �>? 5� �% :2/�8*�*	9� ���   =Hq�d �
 5  P�H� �U�  ��U���U� �

�U� ��U��  �U� ��8*'�+ ��  (	5� [	�S  ,'1�'�� �� �+ �\!( ]�P��&  UW/U %Tween 80 �#	1 

 ��F* �,�* �+�[� � �� PO(�:  �JL�
 c	M �+(Buchner funnel)=�� $�g/'  .�U (	5� [	�S ,' 

     1�	( r� �
 =q�d �� 9�	2/�8*�* 1.	�   �'�)(�4 ���f(   F* ��� �       1HSf�� c	M 9��+ ���

     ,' iD � ��W   
 9�	2/�8*�* �1	/�^  *� 1	   ��D 1�     �H�+� 1H	�f# tH;( . �'�H
      1H�'�� �H� Z 

=q�d   �
 �     �'�;# �� �+ � �'�;#  �U   +�%      �� 1S�� �q/ �+ O(�: $�J F* .      ]� �H
 7H	/ ����

 �'�'+ �\!(UW/U %Tween 80 ���	# +��� .i8*F*  ��   =H2�, j��H� 1H
     iJH� ,' �gJH*

  1/'�S*' <) �2;�D     �\M �
 �'W/�    p�o#�' � � �S/�*    �S(   P��& 14       1H
 ��H� �/��+��H:� Cd�:

'��� 1/'+ �     � $�J ���   ��/+�
 ]� Ks�4 j��  �/�� O!SJ(  .     ��H(+ �
 E���D w�#' �+ j��� 

C˚0 ±0W   �T2/ =
��� �  WW�WU%     � v�( � 1S�� �'�M  F* �	(   �H# ���W �,��   ��H\
  1H/',��

  =T^    ( � v�( k��� �	  9� 5`�g# �   �# �H� H	  1 �H� . FH*             1HTJD ���H& j��H� 1H
 �+�H( ��H� 

    �s��M t��D O	;.# =�� ]���(       �/�H� O!SJ( ��.& 9�
 l\* �+  .    � v�H( �Hh�+   �H	( 

  �+ ��� ����.(  �gJ* =2�,                  k�H(�� <�H*' �H
 ���H� �+ ��H� ����H.( ��o�# 1
 1��# �
  

Abbott (1925)��+� l	"|# .  

@0  ABC ,���- " D��� �  �%   E��F �- 3��G (:   1�'��DEBI002    F��S.	
 1:    �H	( � v�(  � 



                                      ���� !"��#$%�&' (��)� )�* Beauveria bassiana+)�$ ,� -��� .�/0 
�� �#123 �  ... 

 

 

 ��

��#�:      F* �+ '� v�( 9�(, F��#  ' ��  +�g�            =H�� ��H: 1H
 9�	*a�(�� 1	�# �'�
 � ]�fS/' �+�: .

    KS.# �+ +��, �'�!( 1
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Fig. 1– Concentration-Mortality curve of isolate DEBI002 
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Fig. 2- Concentration-Mortality curve of isolate DEBI007 
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Table 3- Lethal Time of different isolates of B. bassiana at  

concentrations of 105, 106, 107 spore/ml 

LT50 (Day) 
��	�� 
�� 

Isolate 105 spore/ml 106 spore/ml 107 spore/ml 

DEBI001 13.14 9.40 8.36 
DEBI002 10.94 9.41 8.55 
DEBI003 15.78 14.55 8.55 
DEBI004 13.81 11.12 8.92 
DEBI006 14.11 13.29 10.91 
DEBI007 19.68 17.18 14.55 
DEBI008 12.99 12.55 13.79 
DEBI009 11.25 11.01 13.72 

GHA 10.80 12.63 14.05 

 

Haji Allahverdipour (2005) �	��&"'��(� $)*��+�%�� ������ *��+�%�� %��"� ������ ,��� �  ��  

B. bassiana �� ���� ,� 	' ��%&� B. brongniartii  � �-�	.
 /��0 1! 2
	� 3�%�4 5�� �� 

�%� 3	67� . ���� 5�DEBI002 	' �� ���× 9/;= LC50 � �%��4 %' ���!�  �</��  =LT50 ��� 

�%� *>%?
 2
	� 3�%�4 5�� ���� 1�%@%7A
 . 

�*>	� /���  B�	C �	��+� � ��D ���EB. bassiana �� F	G �� HI
 %@1�/("+	J
   	��  K	�.�+� 5

              %L�� K	! ' *#	! �� ����	M ��N ' ���OL+	�-
� ���#E 3�%�4 P!�@ �E*
  ��D	' .   1��� /���

   �"' F	G �� B�	C%�   � *+	
� ��                �� �� �E F	�G �%�� ����� ��%C �	�	"0 Q%' � R	D 5�� � �!

        ��>	S
 3��%4 � *J�G ��"D��G H".�-
 ��+*
  ���� .   �����DEBI002   �� �T    F	�G  ��

       ��D 5�	!��� /��0 1! *+��OL+	�-
� 2S
'�� '"%��� ' 1"�	&��(�$  ��� ��     2�
	� 3�%��4 

/��0 1!�� �	�+ � . 3	.".S@Ignoffo & Hostetter (1977) *�
 �'	7 ("+       �(��
 F	�G �� ����



����� ���� 	
�� ����� 	������ ������ ����� ����  

 

 

 ��

                    2�
��U V��! %"7W�@ �� 5%"0���� 2�"#� ' � ���' 3�%�4 5�(��	&"' 2
��U �� 5�	"-' *?"6N

�E %&U &"+ �*X"S
  F	G �� 	�'"	! �� %���S
 %"P 	� $
 �D	'. 

          !Y�
%> �� 	����!� *+� +��� �Z�� [+	���� �(\@ �� 2Z	4 ]�	�+"��  	�     �� ��� �	�+ 

3�
 	M �   2
	4 �� 	����!� ����  	�        2'	�.�
 %"7W�@ � 1��� ^�+ �$���� ��E  	�    K	&�4� _X! �� 

� %   *�?
 3�	a@ H� 	'  �+��� 5��� . 1"L+	"
 -�	.
  	�      K	&�4� _X! �� ("+ b %6
"   T �!� �E 1 

b  	M �	
� �      	�' 	�����!� ����� ��c�       � �� � ����' 3�	�a�
 %L ��  %��+ 1   ��d       �	�� �(�\
 ��%�0  

$
 0"�+% .   
 1�%��"' \"�+ ��"     �	����!� *+� +���� ��(�<      �E ����"!Y�
%> �� [M �U	!    	��

���'  �	
� �   	�  5e   � d     6@� �� f"@%@ ' �U	!   	�    � ���>%0 ��%C 5�?' 5� �� 1     �T �!� $#	4

�	
� 1"' 	� 59�  9d*�?
 gh�G� �U	!  �%L+ �4h
 5���� �)2cD ;.( 

 

 

 

 

 

 

 

 

 

 

 
 

    %7� 1"L+	"
 -�	.
1���  	�             $�+� �+��� ��Z�� ��� 2
	�4 ���
 ����?' ��	a�!� ���
 �

     K	�&�4� _X! �� 	����!�b %  �	�+���  �E T     �� 	�d      ��%C ����
 ��	
E ��%�0 $
 0"   �T �+%

  3�	6U f"@%@ ' ��'         1���� �K�� ��%0 �� H#	M 1��� �� �+   	��          �/�� ��%�0 �� �(��� � 	���! 5

�� � /�! ��%0 �� ���%L'	�>E 1���@ ��%&� �\�� 1�" /�	Ik ��%0 �� ��	D �	&)2cD d .( 

�� ��1��� �� 	����!� V	.' %' �	
� %7�  	�0 �"$�	 
Fig. 3- Effect of incubation time on survival of spores in plant oils 

0

10

20

30

40

50

60

70

80

2 4 8 16 24

 

a 
b

c 
d d 

Sp
or

e 
ge

rm
in

at
io

n(
%

) 

Time (hours) 



                                      ���� !"��#$%�&' (��)� )�* Beauveria bassiana+)�$ ,� -��� .�/0 
�� �#123 �  ... 

 

 

 ��

  2
	�U 6+	���� %7�  	�  	M �	�
� ��    1��� ^�+ � 	����!� ����  	� 0 �"  $�	)  2�
	4 ��	
 ( ��

   K	�&�4� _X!b %    T ��� �	�+�<     	M ��%' �	�
� 1�%�I' ��U	! �     H#	M 1���� �� 	����!� ����

       �	�
� ��%&� ' � ���' 1"L+	"
 1�%�@Y	' 	'  	�  59d � e ��%C K�� ��%0 �� H#	M 1��� �� �U	! 

*
 �+%"0 .�<      �	��! 1��� �� �U	! e   � �<         @%@ ��' �(���� 1���� �� �U	�!  �"    ��%�0 �� f

   ��%C 5�?'��>%0� . 
 �%GY	'" 	M ��(�  ����e      �	��! 1��� �� �U	! d       �H#	�M 1���� �� �U	! 

�<       � ���%L'	�>E 1��� �� �U	! 9d      	��! 1��� �� �U	!        ��%�0 ' l�?�
 ���#�� f"@%@ '

 �+��' /�! .              @ ��%�&� ��\�� 1��� �� 	����!� *+� +��� �Z�� 1�%�&� K����
 1"&� %'"  �	�&

 ���D 5%�! �� [M � ��	D9d�D ���	�
 ��"!Y�
%> "I@ �� �U	!  . 

 
 

 

 

 

 

 

 

 

 

 

 

!Y�
%>"     ' H#	M 1��� 	' B�	C ��"%���        �!Y�
%> �' �6�-+ �� 5����	M 1"   �E ��   	�! 	�'� %

1��� 	�� � ��� �	�+ ��	D � �!Y�
%> �I� $6!	�
 2
	4 1��� 1" B�	C ��B. bassiana ��' 

 #	4 ��"    1"�	M 	' ��\�� 1��� c  %@      f!	�
	+ �	����!� *+� +���� �Z�� 1"L+	"
 1�  %@  2
	4 1�

 �D *'	���� .  1'%����"� J��� 	'  	�                	�' m%�k 5	��"�!� �� *�n?' � /	�G 1��� �� ����
 5

�   1'%� o6�
 *+Y�N �%"\+p            �� ����
 3	6"�%@ %�	! 	
� ���-� B�	C q��@ 5�%' *'�G 5r%+� 

�� �� 1��� %7� 	�B�	C 5����	M ��� ����
 � 
Fig. 4- Effect of oils (carrier) on survival of fungi 

0

10

20

30

40

50

60

70

80

90

100

 

Sp
or

e 
ge

rm
in

at
io

n 
(%

) 

a 
b

c 
d d 

    control       palm        canola        soya      sun flower   sesame 

b



����� ���� 	
�� ����� 	������ ������ ����� ����  

 

 

 ��

        %7� B�	C *���� �D� %' ("+ 1���*
 �+��O0 .       �K�
�(�! �%a' %sS�
 *+�'	Z%"� 3	6"�%@ thu


*
 �\�� 1��� �� 1"#�
�(! � 1"
�(! �D	' B�	C *���� �D� ��+����	' 2
��U �� *J� �+��@ . 

�� �  5	�
C˚9<    �� [M �<            5�	�
E v	S# ' �O�# �>	� w�	� 	����!� *+� +��� ��U	! 

   !Y�
%> 5���IL+ �	
� 1�%�I'"��  	�   S
 �	
� �� "  �P�<             �3��
 1��� �� [�M � ���' �U	�! 

�'	C" � �� ��� $�-�  
	+%' ��   	�     + m��X
 /��0 1! $#%��T �"�- .  #�@ �� [M"     B�	�C ���6+� �

$
     S
 �� �� 	����!� ���@"             f!	�
 �	
� �� �� 	����!� ���M [�! ��&+ x�G � ��� ��T P

        �%T #�
%> 1��� 	' wD	M �	
� �� � ����IL+ .       �G	! m�N%
 �� ���!� ����M 3��y 1���

 -+	�!�! 1��� �� $�4�� ' 	����!� �" ��$
 �+�D .   �� 1���� P�!�@ B�	C �	����!� K	.�+�


"�T�%c"  ' m�N%
 �	&"    U �%�4 ��' �	���' 1   .>�
 �� $&I
 2
	"  �!Y�
%>"��  	��  $���� 

    x�G lN	�
 ��$
 �D	' . � '� @%@ 1"            Gy �	�
� $�N �� 	�����!� $+� +��� 3��C H� f �" �%

   za4 ��	!$
    ��� 2&S@ H� ��D�     S
 2
��U %'�%' �� B�	C "         ���+ � ��'�N� �	�
� ��+	
 $X

D��G"!Y�
%> wD	M �� [M �"�(>� $���� ��� w$
 ��'	. 

1J��!� 	���5�	������!� �� ����D ��"I@ B�	��C  M. anisopliae{���
 ����' _X��! ��  	��� 	��' 

 P!�@ *+�%�J#� |�J!�%J"
Bateman et al. (1993)�!� �J+ 1"&� ��A
  .�E  �$D��@ #�# 	�

         ,� ��n4 �� �� y�a+ 5	��	�G	! � /����!%M�   F�	�+ ��Y          �\"�+ � ��%�� ���	��
 *����� 

      *&+ *0��#E �� o+	
 1��� � ���>%0              K��J"@�� *
��
 ��Y 1��-JD }U	' �E ��n4 � ��D

�D ����G $c�G �� 	����!� �~	a4 � �%�4. 

 3	?#	X
Lomer & Lomer (1999) 1��� T �!� �E �� $T	4 	� � 2"0�	+ �6�M �w�%k 5

 5	����!� 5�%' H#	MM. anisopliae1��� 1J"#� ���-� *&!   	��    ����%L'	��>E �*��"
� /��	�' 5

   &! 	��! � 3�y     �+���+ B�	C 1�� 5	����!� 5�%' *�" .1���   	��         ��a+ 2�u
 ,6�! *�">��	�M 5 

*'  ��'Shellsol T �� �G�! � 2"���	0 �A1+ "���-� *&! %"� (. 

w�	��
�E �� 	��� 5Skrobek (2001) %���"7W@ Tween80  �1����� 	��� � $��#E 5PA1 �PA2 � 

Stockosorb®Agro     5	�����!� *�+� �+��� 3���C %' M. anisopliae var. anisopliae 27 �� �� 

  5	
�d �  9<  *�+	! ���             �� [�M 	����!� *+� +��� �Z�� � -�	.
 ��%0�  �;b   � �9�  ��� 

����+�  �D 5%"0.        �!Y�
%> �� 	�����!� *+� +��� �Z�� "     1���� ����� ��PA1     5	�
� � C˚d 



                                      ���� !"��#$%�&' (��)� )�* Beauveria bassiana+)�$ ,� -��� .�/0 
�� �#123 �  ... 

 

 

 ��

*�?
 ��X' !Y�
%> �� w"' 5���" ����� �� Tween80  5��"�� f���� � ���'  	�� � [�M  �d  �	��
 

    �+��' *+� +���� ' ��	��C .      5��"�� *+� +���� 3���C J"#	4 ��   	��   �!Y�
%> �� " ����� �� 

Tween80  �d� %  ��' �>	� w�	� .    5	
� �� 	
�C˚9<        5��"�� *�+� +��� �� 5���D w�	�    	�� 

               P�.> ��a� ,�� �� [�M �� ��D ���	�
9� %     �� [�M � 	�����!�d   P�.> �	�
 9 %�E   �� 	��

!Y�
%>"  ��  �����Tween80     �� [M � d      !Y�
%> �� 	����!� �� *&"+ �	
 "   ����� ��PA1   ��	�C 

   �+��' *+� +��� '.  Z�@ �O#" $
     
	+%' �� T ��D  	�  ��
 ��%�a�@ �"     �	�c
� �/���0 1�! $�.

B�	C �� ��	a�!� �	�' "!Y�
%> 	' f!	�
 %0�	&"�� 	�0 ��%C %�+ �
 $���� �"�+% . 

 

��	������ 

��  + #	.
 1	��      �%�T� #	!� �� $��' ] K�� ��+�	L+ �' � ���' �!� 1"�
 �� ��%�
 �A -!

.S@"  3	.0" ���T $cD(��	        .S@ � /��U �4�� $
h!� ���E �	L�+�� � "    �G� �� %N	G ' 3	." �	

  � 3	+	c
� 1�D�O0� .S@ 1"               %�T %��T� � ��(�� ��%�I
 %��T� �	CE 	&���� ��.+�%0 ���	�!� �l� H

    ?� %�T� �	CE � $#	&T   � ��	�
 �	D�� %a� .S@ 1" ��&� l"   �	CE 1  ���I
      ���M ���&S
 $��U

  �%�4 3	.".S@ w�' �	�D�	�  ���� *JD(��	"0 3	.".S@ -!A
 *!	�D  $+�����C � %c�@

$
 	&+�H . 

 

 
 ��������� �����:   %���r�    � �	L�!� ���  %���%T� $#	&T H�   $
h!� ���E �	L�+�� �   w��' 

�%�4 $!	�D� x+�M� ���	s4 $�-M�T �d�bb/��b  � ���%�� ���%I@   %���    � 5�(� ��%I
  %����

 3	.".S@ -!A
 ��	D�� %a?����T $cD(��	"0 *�-M ����Z ��dbd ��%I@ ���;�b��%�� � . 



����� ���� 	
�� ����� 	������ ������ ����� ����  

 

 

 ��

 


