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1. Potato Dexterose Agar 
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3. Soxelet 
4. Rotary evaporator 
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�4 ���L� �+) .
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.
��H .�	#^� % #�"#
�� )� t	 �� "+ _"#\ "�;�� �
)

.
��H "+ �"#�* !"�+)#$ -�<�� /N� #$ #�"#
�� _"#\ �
)

�4 WX0� . #$,�+ .$  -��(��FG� �"#�* "+ #�

 %+ �	� �2�
"�+)#$ �"#�* % _"#\ !"#2)#� �5��"#D

�4 WX0�. 

                                                                                   
1. Potato Dextrose Broth 
2. Heamocytometer  
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� �O
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  نتايج و بحث
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 �n"+ % a������ �4" !#��5��"#D .1 +�+ -#0
 u	#5


.
��H ys� "+  _"#\ �
)�  �n"+)��/�p< ( "�+ ��L�

,�� �+�$ .#�5�� #$  #���S5� .
� ��7 -��)(  )� �+

.���+  ys� "+ �w
�+ !��  % ��4 !��$ �%�2 �n"+

 u	#5
,�+ .$ �%�H "+ ���( } ,�� ��4 �+�+ -#0
 .

 �%�H �	� �5��"#D �� !��$ #	 -�5� �� "+ .$#0� @%�E

�"#�* ��$ @q58� �54��
 #	 .$#0� �%�2 �U
#�$ % #�

,'( =1 ys� "+ #�� �F� �5��"#D !��$ ,�� �n"+ 

�* �"#,'( % _"#\ a������ �0	%" �4" !%" =1

 % �)�S
( /���)�8 /��#4 /�2"#
�$�	��D��3���
	�  .� "+

 ,p�J��� /���  %����  % �"#�* �5��%�O��,'( =1 

"+  �0	%" �4" !%" �" �F� �	�5
1 ,01 A��� �5��

_"#\ ��)( N�
 /-%��O�'��' % .
#�� "+ )��5��(  /,4�+  �

��/=	�7 �"#�* % j� �	�50�$ ,p�J .� �� "+ 

,4�+ _"#\ a������ �4" !%" �" �2�
"�+)#$ .!��$ 

,'( �F� �5��"#D�"#�* % =1.
��H �n"+ !%" #� �
)

_"#\ "�;��  ,p�J "+ �2"#
�$}��  /��#4

 ,p�J "+ /�%�2 Z	 "+ ���)�8 % �)�S
( /�	��D��1���
	�

���  Z	 "+ �	��D��1���
	� % ���)�8 /�)�S
� /��#4

2 ,p�J "+ % �%����� % �	��D��1���
	� /�)�S
� /��#4 

 �n"+ !%" �" �F� �	�5
1 % �%�2 Z	 "+ ���)�8

.
��H ,4�+ _"#\ "�;�� �
) . ��)( N�
 /-%��O�'��' �

��/ �	�50�$ ,p�J .� �� "+ =	�7 �"#�* % j�

.
��H �n"+ !%" �" �2�
"�+)#$,4�+ _"#\ "�;�� �
)  .

#5
 �	� �$ ��3 T�U
 #$�	� u	 �� ,4�+�$ "�M  .3 +�4

,'( % �)�S
� % ���)�8 �"#�* )� �+#�5�� =1

 ��5�1 "+ &��0E �2"#
�$ _"#\ #$ ���
� �	��D��1���
	�

�� &#'( �^����,�^'�� �
���  % �4#$ <��(,'( =1 

��)( N�
  % =	�7 �"#�* /-%��O�'��'� �� / !�"�+  j�

,�� _"#\ !%" �2�
"�+)#$ �F� .  

��� �(����1� � ��"2
��� ��� ��- �	�34'� ���  

�"#�* "#97 �F� % =	�7 /�)�S
� /���)�8 ��#�2

N�
 ��)(���/,'( .� % j� /�	��D��3���
	� =1

,p�J "+ )��5��( %  -%��w�'��' !#�}�� /���  %

���� ,'( % �"#�* �5��%�O��,01 A��� �5�� "+ =1 

 >���� .$-���* .$ ,p�J !#� 0.5MC / MC  %  2MC  

  
-�/061 7
8
	
� �9�	;� +	")SE± (()* �! � �"	
� ��	#$ �	>? �'� �& @4&�� /�� +�� (A�B C
�2D �& �,  

�
�40 /E�� � F4
�9
�  G��HI ���	�
& J�	K +	"�4L!� �
MB. bassiana  

 ��������	 
�  

�
�� � 

����� ��������� ���   ������� ���)�!���"#$� $!�( 
 �%�&)��	 � ����� $!�'�$*���+� ,�-� $!�' �� 
�(  �%�&) � ����� $!�'�$*����	 
� �+� ,�-� $!�' ��(  

./0 /00 1000 ./0  /00  1000  

�$
�$2 3/56 ± 78/9  a 5/56 ± 6/9  a :6/:7 ± ;9/9  c 7</39 ± :</7  a ==/63 ± :;/7  b </6; ± 5;/=  b 
���>�� 39/5< ± ;8/9  c 7</55 ± <:/9  a 77/38 ± 3/9  ab 97/6= ± 5:/7  b

 9/;3 ± :;/7  d ;/;9 ± 79/7  d 

?$@ 68/93 ± 9</9  c 97/9: ± 97/9  b 79/< ± 6;/7  d 59/; ± 68/=  d 73/: ± :9/=  f 6/7 ± 76/=  e 

 A��	 B��C �D/E� 73/9= ± =8/9  c 9;/76 ± 93/9  bc ;8/8 ± ::/7  b =</: ± :5/=  d
 ;5/9 ± ;6/=  f ;:/7 ± :</=  e 

�
������� 8</58 ± 39/9  a 8</58 ± 3/9  a 8</58 ± 3/9  a 6</3: ± 7/=  a 6</3: ± 7/=  a 6</3: ± 7=/=  a 
�?�$F��G���H?� =;/8= ± 76/7  a 76/5= ± 3/9  a <3/68 ± 6/6  b 3</;8 ± 8</=  b <9/;5 ± 55/=  cd ::/:5 ± 99/:  c 

I�$�JK���� 65/9 ± ;7/=  c :;/9 ± ::/=  d 6:/= ± ::/=  d 9</9 ± :</=  d 97/= ± =</=  g =/= ± ==/=  e 
��$!��	 7;/;= ± 99/7  b 98/77 ± :6/7  bc 5</7= ± ;/=  d 3:/7; ± 8/=  c 3;/< ± 63/=  e 5/9 ± 97/=  e 
�
����	 
�  =3/87 ± 53/9  a =3/87 ± 53/9  a =3/87 ± 53/9  a 3</;8 ± 8</=  b 3</;8 ± 8</=  c 3</;8 ± 8</=  c 

���� ���� �	 
���� 
��� ���� 
���� ��� ����	  ������ ��� �	 ��	! %
���	 ��" ���#$ &��� �� �� '(��	 )��*��.  
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�

�7 -��)(  )� �+#�5��.���+ �  ys� "+ �w
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 @q58� �54��
 #	 .$#0� �%�2 �U
#�$ �%�H �	� �5��"#D

�"#�* ��$ ys� "+ #��  �F� �5��"#D !��$ ,�� �n"+

�"#�*\ a������ �0	%" �4" !%" #��2"#
�$ _"# , ��#4

 �4" !%" �" �F� �	�5
1 % �%�2 Z	 "+ ���)�8 %

 /,4�+ _"#\ �0	%",'( =1  �"#�* % -%��w�'��'Ts 

 ,p�J "+ =	�7 �"#�* /,p�J .� "+����   )��5��( %

 ,p�J "+����  �2�
"�+)#$ �	�50�$  �5�� �$ �5��%�O��

,4�+ _"#\ a������ �4" !%" �" .  

�* �F� �5��"#D !��$�"#.
��H �n"+ !%" #� "�;�� �
)

 .� "+ �	��D��3���
	� % �)�S
( /��#4 �2"#
�$ _"#\

 ,p�J "+ ���)�8 % ,p�J}��  %���  �$ �5��%�O��

 ��	%" �4" !%" �" �F� �	�5
1 % �%�2 Z	 "+ /�5��

�"#�*  /,4�+ _"#\ ��)( N�
  /a%+ �%�2 "+ ���)�8  �

��/)��5��( /a�� �%�2 "+ =	�7 % j�  /a"#97 �%�2 "+

 �"#�* /,p�J .� "+ -%��w�'��' %Ts  %,'( =1 

 ,p�J "+ )��5��(���  %���  "+ =	�7 �"#�* %

 ,p�J����  �" �2�
"�+)#$ �	�50�$ �5�� �$ �5��%�O��

,4�+ _"#\ a������ �4" !%"  .  

 ,4�+�$ "�s�	� �%�H �	� .R�5
 �$ ��3 T�U
 #$

�� )�S
� �"#�* )� �+#�5�� .3 +�4 % ���)�8  /�,'( =1 

 ��5�1 "+ &��0E �2"#
�$ _"#\ #$ ���
�  �	��D��3���
	�

�� &#'( �^����,�^'�� �
��� =	�7 �"#�* % �4#$ <��(

 ��)( N�
  %� ��/ % j�,'( =1  )��5��� % -%��w�'��'

,�� _"#\ !%" �2�
"�+)#$ �F� !�"�+ .  

  

 -�/0N1 7
8
	
� �9�	;� +	")SE± (�& �& @4&�� ()* �! � �"	
� ��	#$ �	>? �'�  /E�� � F4
�9
� /�� +�� (A�B �! �� �,

�
�40  G��HI ���	�
& J�	K +	"�4L!� �
MB. bassiana  

����*�?�/ 0@ &'�	 �  �AB?)?�@ C�D! �#�E �3 ���*� �#�E��F�!( ��$%G &H���%I�$ ��-  �%��J�! &	�)�#���K3�! �#!( 

��'-�4 

LMN O/PM ± QR/L  a QS/OL ± TS/Q  a 

MNN P/PM ± M/L  a NN/MO ± TU/Q  b 

QNNN TM/TQ ± UL/L  cd S/MU ± PU/N  b 

�-%.�$ 

LMN OL/PS ± UR/L  a LQ/MN ± PT/Q  c
 

MNN QS/PP ± ST/L  a L/UO ± TU/Q  d 

QNNN QQ/OR ± O/L  ab U/UL ± QL/Q  e 

0��1 

LMN MR/LO ± LS/L  de PL/U ± MR/N  i 

MNN LQ/LT ± LQ/L  def QO/T ± TL/N  ji 

QNNN QL/S ± MU/Q  fgh M/Q ± QM/N  ji 

 0��1 TS 

LMN QO/LN ± NR/L  defg NS/T ± TP/N  ji
 

MNN LU/QM ± LO/L  efgh UP/L ± UM/N  ji 

QNNN UR/R ± TT/Q  gh UT/Q ± TS/N  ji 

���*� &'�	 VVRS/PR ± OL/L  a MS/OT ± Q/N  a 

&�$�W%�X$&���$ 
 

LMN NU/RN ± QM/Q  a OS/UR ± RS/N  dc 

MNN QM/PN ± O/L  ab SL/UP ± PP/N  dc 

QNNN SO/MR ± M/M  b TT/TP ± LL/T  f 

>��JYZ�%�� 

LMN TU/L ± UQ/N  h LS/L ± TS/N  ji 

MNN MP/L ± TT/N  h LQ/N ± NS/N  j 

QNNN MT/N ± TT/N  h N/N ± NN/N  j 

-$�#�!/ 

LMN QU/UN ± LL/Q  c OT/QU ± R/N  g 

MNN LR/QQ ± TM/Q  fgh OU/S ± MO/N  h 

QNNN PS/QN ± U/N  fgh P/L ± LQ/N  ji 

 &'�	?�/ 0@ NNNU/RQ ± PO/L  a OS/UR ± Q/N  b 
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.
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 .$ _"#\ !��2"#1 .$ "+ �
9� .�E�� !���1 �4"

,�� �O	[����$ ��5�1 ]�#* -���* . .�E�� �	� "+ ��	)

��
 -#O���  N���' -#$<�� ,'#$ -%"+ _"#\ !���1

�� +�4 ." &"�\ % _"#\ ,�^'�� -�<�� �$ !���1 �0	%

 &�0E ��5�1 "+�Fm� ,��(Batista Filho et al., 

1998; Oliveira & Neves, 2004) . +�+ -#0
 #� =�%KD

�"#�* .1 ��L� �F� �)�S
( % ���)�8 <H .$ #�  !%" !"�+

��54�+ !���1 �4" . �F�,'( =1 _"#\ !%" )��5��(  

B. bassiana .���% .$ Oliveria & Neves (2004) 

�4 ��"�$ . �	� .1 +�+ -#0
 =�%KD �	� u	#5
,'( =1 

 !h#$ �2�
"�+)#$ �F� !�"�+�� % �2"#
�$ _"#\ !%"

 #$ =�%KD �	� "+ .1 !��5X� &%#�� % +"�+ &��0E

�� ��	+ #� &#0	#�)( .$ ��$�� +#	) �#
5E� .$ +�4

,�� .	��H &%#�� . &#0	#�)( .1 ��7Olmert & 

Kenneth (1974)  "+ _"#\ e�5X� !#� .	��H +�+ -#0


_"#\ �$��$=1�
"�+ &%#�5� ,��#�E #� .  

 ���� �F� �	��;�1���
	� -��U0�%KD u	#5
 j#���$

 u	#5
 #$ .1 +"��
 �2"#
�$ _"#\ �4" !%",�+ .$  ���(

+"�+ �
��X
� =�%KD �	� )�(James & Elzen, 2001; 

Alizadeh et al., 2007) . �F� ���{
� �2���1�	�0�

,'( =1 _"#\ #$ �	��;�1���
	� <�
 &��0E �2"#
�$ !#�

 ��4 ��"�$,��(Ying et al., 2003; Kaakeh et al., 

1997; Quintela & McCoy, 1998; Lacey et al., .

1999; Ramakrishnan et al., 1999; Furlong &. 

Groden, 2001) .,'( <�
 #� =�%KD "+ =1

 �	��D��1���
	�G���F .
��H !%" �
���7 "�;�� �
)

,4��
 .  

Alves et al. (1998)  �	#�
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��

�
+�+ "��\ =	#�)( +"�� �" .*"<� A	��4 "+ . !+�H% #$

 .$ ��#U0	#�)( A	��4 "+ &#?�1�� �	� -+�$ �l� .1

�$ ���" &#?F� ��$ )� .*"<� "+ #9
( �$#X5
� �F� Z4

,'" ����8 . /�U	+ &"#?* .$ !h#$ ,�
�

-���h���'  A	��4 "+ &#?�1�� �	� �#8 !#�

 "+ #9
( .$#0� ,�
� �$ ����+ �
��� �� ��#U0	#�)(

 ,�� N9� .*"<� A	��4 "+ .{
( ��% �4#$ .*"<� A	��4

 )� ,L
#
�.
��H 
)!���1 �  �" ��n� =^
 .1 ,�� #�

�� #�	�  ��1(Neves et al., 2001; Alves et al., 1998) 

� u	#5
�� -#0
 #  .1 ��+,'( =1  !�"�+ -%��O�'��'

 !"#2)#� % ,�� �2"#
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