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Agaricus bisporus ����� ����� ��  �

 ����� �� �
����Verticillium fungicola ����� �� 
Fungi isolated from Agaricus bisporus in Tehran province with special reference to 

Verticillium fungicola 
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 ���/�� #0 ��1���.            (	!2" 34+2�� 3��2�4 	( #54	!26 7	�8 *	�+- 9��: ��$�;4� 

         (4�<� � &�+% 	4+8 �	4(+� �=!�= � #�	>���?@   � 7	�8 �'4��  � �2"� &�( .  �2=!% 3�2�" >4  ��2$ 

� �(   9�2"� &2�Verticillium fungicola)   �2�C? �2'4�� ( �Trichoderma harzianum)   �2�EF 

�'4��( �Cladobotryum dendroides)  ���G�'4��  (�Acremonium crotocinigenum)   �2��� 

�'4�� (���H4( 4	 #=4�4+� I'+�J�� .�=!%  A. crotocinigenum     *	4K2% 34+2'4 >4 	�2� I�2/�4 �4+� 

#" (!H .��<" �=!% �( L�MN� &�� #'�"( 3!">� 	T. harzianum � T. aggressivum  	�2�<" 

 4+'> & �= �(���:4 O��8�'4��  P�= &�� �5 #=4+'4 ��$ T. harzianum9�H #�+<"     +2Q= >4 �2=4

 ���N" #'�"(T. aggressivum�'4�� �5 (	4( R���;4 �S+%4 ��� $     �2=!% 9�2�'��= #=4+'4 ��$

 �22"	(!T'+� >4 ��22'����22H�� .  UV22� 	( #/!22T/!" �22 '��" 	( ITS �225 �22H LM22N" >4  

V. fungicola �22�'	4� �( fungicola   �flavidum  +22'4 	(4�22=	4( (!22�� 3 . �22� �22�'	4� �( I22'4

#�= L�MN� O��8 +W'�T' >4 #T'X!/!�	!" ��$	��<" ��H��. 

 

�*�� �	++�', ��++
 :7	�228  ��KS	�228 ��22$Agaricus bisporus �Verticillium fungicola �

Trichoderma �Acremonium �Cladobotryum 
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     7	�8 �J�� #'4,\ *>	4 L�MN� ��              I2'4 ]4!2=4 *	�+2- � &2N5 �<�!� � #54	!6 ��$

7	�8    �2=!% ^!2_M� �$Agaricus bisporus      2� #54	!26 7	�28 *	�+2- ��$�2;4� &'+'�2" � �

    �	���� R+��5 +Q= >4 ^!_6      #54	!26 7	�28 ��2$          4 	4(	!26+� #��!2� O2��8 &2��$4 >4  2�& .

7	�8                      *	�+2- �2� 4	 #��!2� O2��8 �	�2 6 34+2'4 �2
�� >4 `
�M" ��$	!N5 	( 4K'	���� ��$

 #" O���� 3�%��$( ��'��= .      &2�4 9�2N= (	��+2� �	�2 6 I2'4 a28	 34+'4 	(�   �(	4!2" 	( �2"4 

     �5 &�4 9�H 9�$�N"        ��8 R!_�" �' #S	�8 �4K'	���� O"4!: �
�; +b4 	( �' & �= R�_���4 O

           #�= 	4>�� �� �c+: O��8 � 9(!� I�'�- ��H �� R!_�" &�d�5  �H�� . #'�e=� >4     7	�28 *	�+- �5

      �	���� �(	4( �+�N�� �<�!� �-�	4 	( #54	!6   7	�8 I'4 ��$          #2�	+� (	!2" +�N�� �-�	4 	( K�= �$

 ���+% 	4+8 �=4 .   7	�8 *	�+- �<�!� ��   #��� f�- �34+'4 	( #54	!6 ��$#"      �2� �2�!� �2� �5 (!H

    4!$ 3(!� +�"+%)            4K'	�2��� O2"4!: g
\4 �H	 �4+� ����� ��"( �� �"( 3(!� +�T'(K= #�<' (  I2'4

7	�8 *	�+- 9�=	4(>�� O"4!: I'+���" 34!�: �� O"4!: � 34+'4 	( #54	!6 ��$ ��=�	 	��H. 

��� >4 7	�8 	( 4K'	���� O"4!: I'+� #" #54	!6 ��$  �� 34!�Verticillium fungicola �

Mycogone perniciosa �Lecanicillium psalliotae Smith 1924, Treschow 1941, Zare) 

(& Gams 2001� Trichoderma harzianum �=!% �   ��2$Cladobotryum ) ̀ 2h��   ��2��" 

O22% �22i� �@[� ((+225 9	�22H4. �22=!% 	( V. fungicola �22�'	4� �22� fungicola �flavidum � �

aleophilum j�!� k�% � 3�  I2'4> (Gams & van Zaayen 1982)     �25 &2�4 9�2H #2�+<" 

   ��'	4� I'4 L�MN� l��4        �H	 ����� � ���N�� ��$�"( �$  &�4 9�H +5m. �	���M�   34	�2T�$ � 

)E??F (  �2=!% >4 #H�= nN6 o�Y; �	���� (!��V. fungicola    � 9(!2�= *	4K2% 34+2'4 >4 4	 

     +� ���N�� � ����� �����5 ��$�"(              4	 ���2N�� ��2"( � �2��+% 9>4�=4 4	 7	�8 �H	 �4@�   �2�	( 

#�=��                &2��(�"+% #2�; �25 &2 �/�; 	( I2'4 ��2=(!�= I�2�<� (4+%         �2=!% I2'4 �2�'	4� I'+2�

(aleophilum) ��"( 	( K�= @@ #2�= �H	 �� 	(�8 ��	(   �2H�� Gams & van Zaayen 1982,) 

(Zare & Gams 2006, unpubl. .��" � �"( I'4 I� =4(      3�2�K�" �2H	 �2���� ��2"( �2� 3� � '

#" �'��= n�5 �	���� �	� 6 f$�5 &�� a��_� m�M�4 �� �=4!�. 

 

����0 1�� 

�����0 -2 324�56 ����0 �  

       ���/!� ��$�;4� >4 #�	+� I'4 	(  ��5( #54	!6 7	�8    �4      �(�2H+� �P�2- �#��h �(	p"

     �=!�= ���� � 	�'+�H l	�- �I�S+�"  �H �	4(+� . �	!0 �� 5 I/�� �    �R�4 I�S ��$     P!2� �' P�( 

       �!-	�5 � ����+% 	4+8 �'(>�� (	!" �$�;4� I'4!         9�2:�8 >4 nN6 o�Y; �	���� a'p: ��4� ��$	
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         �=�H 9(4( 	4+8 r+_" 	�� n' r�+s 	( � 9�H &H4(+� �'�- .   P>J ��2_MN" &2H4((�' >4 k-

       �2= �2� r�+2s ��	 �	4(+2� �=!�= 3�"> � O�" � a'p: &�<c� �
�� >4   &2�� � 9�=�2H!- 3!
'

�=�H O���" 9�WN'�">� �� #/���;4 O"4!: �' O"�: �>��4��. 

 

�����	� 

  �=!�= >4 #��<V8        O2T/4 �� #�V� #=!d:�c >4 k- �$  n2�
��4  �?  �2h	(     >4 3�2=4	,% � 

     Oi/�T�4 �� �
<H ��	3�+��        &/�" 9	�_: &N5 j��" UV� 	( � 9�'+�  1   	�%�)MEA (���; 

C?   3!�
�" 	( &� 8 >4  +$    #�=� >4 n' n��!��  #�- ��$      &<=��" �4+� I� '�"!�-+��4 � I�
��

  �+�5�� �H	 >4     7	�8 �>��4�� 	!Q�" �� �$   �H 9(�d��4 �$ . &N5 ��
5          	!i2�4 n2� *�	 �2� �2$

   &2N5 j��" ��	 ��<� 9(�d��4 �� � �=�H �>�� L/�6 3(+5 MEA  ��2"( 	(  	�2�S  �2�	( 

#�=��  �	4��W= (4+%�=�H. 

 

��3�0 � .�7����� 

       #TS!5 I/�� 	( 	!Q�" I'4 �4+�  9�H ���� � d8    (4�2<� ��??      &2�!i�5 ��2 �  �2� 

     #'�"( j'4+H &�� #"+%!
�5EC            #Y2 = &2�!0	 � (4+2% #�=�2� ��	( [C     �	4�2�W= �2h	( 

�=�H .    &H,% >4 k-�C        �� � I'4 #=4�( �e�- �#=>	,� 3�"> >4 >�	    5 �2$   �2H O2"� . 9�2W=�  ��	 

   c �� 9�H #=4�( �e�- &�!i�5 (��; &"�M��#�=��     9�2H 9K'	!�2��- #NH!- t�6 +�") 	(

  ��"(�?  #�=�� ��	(      ��" �� (4+%�? &:��  ( �H 9(4( .      t�6 >4 >�	 �� &H,% >4 k-   �#2$(

      	4��" ��� � +$ t�6 ��	�?     (	!" �'4�� 3!� =�i�!� +��/ #
�"         (��2; ���2; �5 +Q=�?G 

u�$  #
�" 	(      �(!� o� +��/9��H�- �H .    	!�s >4 k-#8�e��+�      O"�T� � �$3�  �$  n$p5 ��   �2$ �

�'4��        n$p5 	( nN6 o�Y; �	���� (�e'4 �5 #'�$      �2'4�� 34!2�: �� �=(+5 �$    4K'	�2��� ��2$

     ����+% 	4+8 #'����H (	!" � o�M�=4.             �2� &2�!i�5 ��2 � �� �'4�� +$ �4+� f'�">� I'4 	(

�H ���+% +Q= 	( #"+%!
�5 .i�5 �� � �� a$ �$�H 	����&�!�'(+% 	!Q�" #"+%!
�5 �� . 

 

���� �����8
 �
 

  7	�8 #'����H &��   �$ j��" >4    &N5 ��$PDA)    9�$�N" �4+���%+-      �+2�% 9>4�2=4 � 

   ����� ��"( � �H	 (  �PCA)     �X!2/!�	!"�+T�" �2</�V" &�� (   �2H 9(�d�2�4 .    �2� �	4(+Y2 T:

     l!i��/�4 v!T��+T�" >4 9(�d��4(BH2)      l!i��/�4 R���e'( I��	�( � (C-4000)   �2H P�e=4  .

9>4�=4 �+�%  kT�"!2/!�� 	4K�4 P+= >4 9(�d��4 �� R���e'( *�	 �� �$ BioloMICS, BioAware,) 
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(S.A., 2003, Version 1.0.2    j2�!� 9�2H �2'4	4  Dr. Vincent Robert 4 P�2e= �2H  .  (	!2" 	(

P!'���5  >4 O84�; �$@? >4 O84�; �$��/��� (	!" 	( � (�: E?9>4�=4 (�:  +�%�H �. 

 

�9 (9 . :��9�;. 

 w4+M��4DNA :&N5 j��" >4 x'�2"  CM (complete medium)   g2�5+� �2� E?  P+2% 

  �>�+� 5(E    �3!�i- P+% E      �+2�M" 9	�_: P+% C/?        P!2'K��" ��d/!2� P+2% 7H20 �FC/?  P+2% 

KH2PO4   � �   P+% K2HPO4     �H 9(�d��4 P!�
 �" ��/!� &��  .   w4+M��4 &��DNA >4    &2�5 

  w4+M�2�4 x'+2� FastDNA®Kit (Cat. No. 6540-400, OmniLab 6050073, BIO101, 

(Carlsbad CA�H 9(�d��4 . 

 9+�e=> f�54�    >4+��
- �4(PCR) :n'       �2=!�= +$ >4 +��/�+T�" DNA)    ���2;C?1�?? 

  P+%!=�=DNA  +��/�+T�" 	( (    P�e=4 �4+� PCR   �2H 9(�d��4  .     �2�V�" +2�yT� �4+2�ITS)   O"�2H

ITS1-5.8S-ITS2 ( \� >4+%>�$  ��ITS1       #/4!2� �2�  5'-TCCGTAGGTGAACCTGCGG-3'  � 

ITS4 #/4!� �� 5'-TCCTCCGCTTATTGATATGC-3' (White et al. 1990) � �"�=+�  #'�2"( 

qF   ��	( )G? ��=�b  (�  �  #'4���4 �6+S 34!�:)  �>�� &H+�4�(    ki� � @C  �26+S   O"�2H  qF 

  ��	()F? ��=�b  (CC   ��	( )C? ��=�b  (  ��E ��	( )�E?�b ��= (� &'��= 	( � � ��"� ���8(  	(

  ��2"(�E   �2H 9(�d�2�4 �2�	( .    9�W�2�( >4 +2�yT� �4+2� PCR BioRad, GeneAmp, PCR) 

(System 9700 9(�d��4 �H . �=!�= +$ �4+� f�54� z!
M"C? &H4( ae; +��/�+T�"  O"�H �

EC+$ >4 R!"!T�-  �+%>�\� E?? +$ >4 R!"�+T�" dNTP )Amersham, Bioscience, Uppsala, 

Sweden( +��� X1 O"�H @ #2
�"    R!2"MgCl2 �C/�  �2;4�   a'K2=�  >4+2��
-Taq polymerase, 

(SuperTaq, HT Biotechnology, UK)  �2� +�V�� 	�� �( o� >4 9(�d��4 �� 3� ae; �5 (!� C? 

���	 +��/�+T�". 

#/4!22� I�22�<� :DNAj22�!� 9�22H +22�yT� �>�22� L/�226 &22�5  GFX PCR DNA 

Purification Kit (Amersham Pharmacia, 27-9602-01, USA)  9�=>�2� &5+H ��h!� {Y0 

 �H K��� .      � �$+%>�\� >4 9(�d��4 ��DNA     |!� 9�H +�yT� PCR    P�2e=4 #/4!� I��<� �4+� �+W'( 

�H .     '4 	( f�54� z!
M" +$ ae;I PCR   +�4+� �?    O"�H +��/�+T�"  n2'     >4 +2��/�+T�" DNA 

)  ���;�/?   �� E/? R!"!T�- (�        +%>�2\� +2��/�+T�" n2')   ���2;F  R!2"!T�- (     +2��/�+T�" n2' �

sequencing reagent premix �@ � +��222� +222��/�+T�" C  +222�V�� 	�222� �( o� +222��/�+T�"  

(HPLC grade)(!�  . �"�=+�PCR   O"�2H �2
;+" I'4 	( EC  �26+S qC  �2�	( )E? �2�=�b  (C? 

  ��	()�C  �2�=�b  (  �G?    �2�	( )G?  �2�=�b  ( (!2� .   I2'4 R!2_�"PCR   k5(�d2� >4 9(�d�2�4 �2�  
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G-50) Amersham Pharmacia, (17-0041-01  � �>�2� L/�226   9�W�2�( j22�!�#/4!22� o�22' 

 Prism 3700 DNA (ABI Analyzer, PE Applied Biosystems Hitachi) �H #/4!� I��<�. 

  #/4!� 3(+5 `'(	 #=X!
�� � �$ : ��$ �"�=+� >4EditSeq �SeqManfM� �5    P+2= >4 #'�$

�4 	4KDNA*Lasergene (DNAstar Inc., Madison, Wisconsin, 1984)   X�2�=!" �4+2� ��� $ 

(assemble)    f'4+'� � (edit) #/4!�   � ��$  �   �H 9(�d��4 9�"� &�( .#/4!�        >4 9(�d�2�4 �2� 4���4 �$

 	!��(Pairwise Alignment �"�=+� 	( GeneDoc (Nicholas & Nicholas 1997)  9�2H `'(	 

 � ki�  �	!h     �H O��T� 	�5 I'4 #��( � .        *�	 �2� #=X!
�� &6	( &6�� �4+�Distance  >4 

  	4K2�4 P+=TreeCon (Van de Peer & de Wachter 1994)  �2H 9(�d�2�4  .    �2� #=X!2
�� &26	(

 >4 9(�d�22�4�??? 	4+22T� Bootstrap *�	 �22� Neighbor-Joining �22�'K% � Jukes & Cantor 

�H ��6��. 
 

-<��2=>0 �  

 ]!22�e" 	( (4�22<��?@�22T/ >4 �22'4��  �22}�� � n22$p5 ��	 (!22�!" ��22$  7	�228 ��22$

Agaricus bisporus�  ��"� &�( .7	�8 I'4 ��_MN" �$  �	�� x2�� ~'	�2� � O�" O�Y8 >4  	( 

 R��22�� �22'4	4&22�4 9�22H .7	�228  22� ��22$ � O"�22H 9�22"� &22�(Trichoderma harzianum� 

T. virens �T. atroviride �Verticillium fungicola   �2�'	4� �( O"�2H flavidum   �fungicola �

Acremonium crotocinigenum�  Cladobotryum dendroides �222222=(!� .�222222=!% 

A. crotocinigenum   �2�'	4� �( �V. fungicola       #2" *	4K2% 34+2'4 >4 	�2� I�2/�4 �4+2�  �=!2H. 

�=!%        j2�!� pY28 �"	(!T'+� ��$ �+2ds   34	�2T�$ � ).��� �.��. (  9�2H *	4K2% 4 �2=.  �2=!% 

Cladobotryum dendroides  j2�!� pY28 K�=   ̀ 2h��   ��2��"  O2%  �2i�) .��. (  � *	4K2%

&�4 9�H `�h!�.l��4 +�  ��2</�V"   K
�!"�2�  34	�2T�$ � (Samuels et al. 2002)  I'+2���" 

 �=!% �( rp�64T. harzianum�   T. aggressivum&�4 �H	 ��"( +y54�;  . >4 �	�� � �S+%4

�'4��    �� ��$           ��2$	��<" l�2�4 +� #�	+� I'4 	( 9�"� &�( K
�!"�2�   34	�2T�$ � ) .��.( 	(  

 T. aggressivum#" 	4+8     #/!2T/!" ��2</�V" l��4 +� �"4 �=+�%(AFLP)    j2�!� 9�2H P�2e=4 

#��$�) ����(��'4�� I'4   �$ �=!% �( +$ ��T. harzianum  �T. aggressivum  �2=	4( rp�264 . 

     ; 	��<" �T�'4 �� ��!� ��       j�!� 9�H *	4K% �H	 ��"( +y54� K
�!"�2�     34	�2T�$ � ).��. ( 	(

 �'4�� (	!"    #�= |�h #=4+'4 ��$ ��5�   #" +Q= ��           	4+28 �+W=>�2� (	!" �'�� 	��<" I'4 *>	4 ��	

(+�% .                     �2=!% *	4K2% >4 3�%�2=	�W= ��2H	 ��2"( +y54�2; 	�2�<" *>	4 3�2H IH�	 �� �+�'4 >4 

T. aggressivum �	4((!6 34+'4 >4 #" ���5.  �=!%Acremonium crotocinigenum   l�2�4 +2� 

k�% (Gams 1971)�H #'����H . �=!% I'4  �H+/4 x'+� ��%+- �4	4(�	!0 ��    �2H	 +2V8 �5

    >4 k- 3���    �� >�	 ��1�� #
�"   #" +�" ��	 .�Y�- ��; �� ��%+-     �2� � ��d2� ��2H�; 	( ��4
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 +'> UV� 	( � �=+�5 (	> �� O'�" #e=	�= K5+" r+0 &2�4 �=+�� I' . P!'�2��5   2� #2'4> �34�4+

  �$��/�����1.�      � R!20 +�"�+T�" �1.                �2� �2��=4 	( �25 �2'�- 	( &"�M2c +2�"�+T�" �/�1� 

  #" n'	�� +�"�+T�"  (!H .P!'���5           �9�2H �2�/!� o!20+" #"!'�2��5 ��$+� 	( �$     n2� g2
\4 

  #/!
�)  #/!
� �( ��	�=(�  �=4!��4 �r�dH         9�2��6 #2�5 ��<� � �4   �2=4.  R!20   P!'�2��5     �2$�1� 

  �+: � +�"�+T�"3� �$ �/.1�/�+�"�+T�" #"  �H�� .�'4�� �S+%4    >4 k2- #2�; #=4+'4 ��$.� 

           R!
� �� �+�e=> � #������� ��$	!i����"p5 �"4 �=(+T= ��/!� 	!i����"p5 a$ >�	   ��+5 ��$

  9>4�=4 ��1� j�!� +�"�+T�" k�%) ���� ( 9�2H *	4K%  �2=4.    �2=!% I2'4 % >4 g2
\4 �2=!  ��2$ 

k�22�   O"�22H #S	�228 `22
�M" ��22$Polyporus, Fomes, Heterobasidion, Trametes, 

Hypoxylon, Tuber � Agaricus &�4 9�H 4�� )k�% ����.( 

 

R����1�'4��  34+�� 3���4 9�H �	4(+� �=!�= {0��" >4 9�"� &�( �� ��$ 
Table 1. Isolates obtained from different locations in Tehran province 

Fungus Collection number Location 

Acremonium crotocinigenum V07 = IRAN 706C Shahriar (Farshad) 

Acremonium crotocinigenum V14 Shahriar (Farshad) 

Acremonium crotocinigenum V15 Shahriar (Farshad) 

Acremonium crotocinigenum V34 = IRAN 708C Mallard (Mallard) 

Acremonium crotocinigenum V35 Mallard (Mallard) 

Acremonium crotocinigenum V36 Mallard (Mallard) 

Acremonium crotocinigenum V50 Shahriar (Mehrchin) 

Acremonium crotocinigenum P4 Mohammadshahr (Pedam) 

Acremonium crotocinigenum P3 Mohammadshahr (Pedam) 

Acremonium crotocinigenum P1 Mohammadshahr (Pedam) 

Acremonium crotocinigenum P2 Mohammadshahr (Pedam) 

Cladobotryum dendroides M3 Mallard (Mallard) 

Cladobotryum dendroides M2 Mallard (Mallard) 

Cladobotryum dendroides F18 Shahriar (Farshad) 

Cladobotryum dendroides F19 Shahriar (Farshad) 

Cladobotryum dendroides F15 Shahriar (Farshad) 

Cladobotryum dendroides F13 Shahriar (Farshad) 

Cladobotryum dendroides F16 Shahriar (Farshad) 

Cladobotryum dendroides F9 Shahriar (Farshad) 

Cladobotryum dendroides F8 Shahriar (Farshad) 

Cladobotryum dendroides F17 Shahriar (Farshad) 

Cladobotryum dendroides F14 Shahriar (Farshad) 

Cladobotryum dendroides F20 Shahriar (Farshad) 

Cladobotryum dendroides M1 Mallard (Mallard) 

Cladobotryum dendroides F12 Shahriar (Farshad) 

Cladobotryum dendroides F11 Shahriar (Farshad) 

Cladobotryum dendroides F10 Shahriar (Farshad) 

Trichoderma harzianum SH8 Shahriar (Pars-e-Shahriar) 

Trichoderma harzianum SH5 Shahriar (Pars-e-Shahriar) 
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Trichoderma harzianum SH9 Shahriar (Pars-e-Shahriar) 

Trichoderma harzianum SH2 Shahriar (Pars-e-Shahriar) 

Trichoderma harzianum S3 Hashtgerd (Sahar) 

Trichoderma harzianum SH1 Shahriar (Pars-e-Shahriar) 

Trichoderma harzianum S7 Hashtgerd (Sahar) 

Trichoderma harzianum S4 Hashtgerd (Sahar) 

Trichoderma harzianum F4 Shahriar (Farshad) 

Trichoderma harzianum S1 Hashtgerd (Sahar) 

Trichoderma harzianum SH6 Shahriar (Pars-e-Shahriar) 

Trichoderma harzianum SH7 Shahriar (Pars-e-Shahriar) 

Trichoderma harzianum S6 Hashtgerd (Sahar) 

Trichoderma harzianum S2 Hashtgerd (Sahar) 

Trichoderma harzianum S8 Hashtgerd (Sahar) 

Trichoderma harzianum SH4 Shahriar (Pars-e-Shahriar) 

Trichoderma harzianum SH3 Shahriar (Pars-e-Shahriar) 

Trichoderma harzianum S5 Hashtgerd (Sahar) 

Trichoderma harzianum P15 Mohammadshahr (Pedam) 

Trichoderma harzianum P20 Mohammadshahr (Pedam) 

Trichoderma harzianum P16 Mohammadshahr (Pedam) 

Trichoderma harzianum P18 Mohammadshahr (Pedam) 

Trichoderma harzianum P17 Mohammadshahr (Pedam) 

Trichoderma harzianum P19 Mohammadshahr (Pedam) 

Trichoderma atroviride P14 Mohammadshahr (Pedam) 

Trichoderma virens SH10 Shahriar (Pars-e-Shahriar) 

Trichoderma virens SH11 Shahriar (Pars-e-Shahriar) 

Verticillium fungicola F7 Shahriar (Farshad) 

Verticillium fungicola F6 Shahriar (Farshad) 

Verticillium fungicola P10 Mohammadshahr (Pedam) 

Verticillium fungicola P11 Mohammadshahr (Pedam) 

Verticillium fungicola P12 Mohammadshahr (Pedam) 

Verticillium fungicola P13 Mohammadshahr (Pedam) 

Verticillium fungicola P9 Mohammadshahr (Pedam) 

Verticillium fungicola F5 Shahriar (Farshad) 

Verticillium fungicola V02 = IRAN 707C Shahriar (Mehrchin) 

Verticillium fungicola V03 Shahriar (Mehrchin) 

Verticillium fungicola V04 Shahriar (Mehrchin) 

Verticillium fungicola V05 Shahriar (Mehrchin) 

Verticillium fungicola V06 Shahriar (Farshad) 

Verticillium fungicola V08 Shahriar (Farshad) 

Verticillium fungicola V12 Shahriar (Farshad) 

Verticillium fungicola V13 Shahriar (Farshad) 

Verticillium fungicola V16 Shahriar (Farshad) 

Verticillium fungicola V17 Shahriar (Farshad) 

Verticillium fungicola V18 Shahriar (Farshad) 

Verticillium fungicola V19 = IRAN 710C Mohammadshahr (Pedam) 

Verticillium fungicola V20 Mohammadshahr (Pedam) 

Verticillium fungicola V22 Mohammadshahr (Pedam) 

Verticillium fungicola V23 Mohammadshahr (Pedam) 
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Verticillium fungicola V24 Mohammadshahr (Pedam) 

Verticillium fungicola V25 Mohammadshahr (Pedam) 

Verticillium fungicola V26 = IRAN 711C Kordan (Asia) 

Verticillium fungicola V27 Kordan (Asia) 

Verticillium fungicola V28 Kordan (Asia) 

Verticillium fungicola V29 Kordan (Asia) 

Verticillium fungicola V30 Kordan (Sadaf) 

Verticillium fungicola V31 Kordan (Sadaf) 

Verticillium fungicola V32 Kordan (Sadaf) 

Verticillium fungicola V33 Kordan (Sadaf) 

Verticillium fungicola V37 = IRAN 709C Mallard (Mallard) 

Verticillium fungicola V40 Mallard (Mallard) 

Verticillium fungicola V41 Mallard (Mallard) 

Verticillium fungicola V42 Mallard (Mallard) 

Verticillium fungicola V43 Shahriar (Mehrchin) 

Verticillium fungicola V44 Shahriar (Mehrchin) 

Verticillium fungicola V45 Shahriar (Mehrchin) 

Verticillium fungicola V46 Shahriar (Mehrchin) 

Verticillium fungicola V47 Shahriar (Mehrchin) 

Verticillium fungicola V48 Shahriar (Mehrchin) 

Verticillium fungicola V49 Shahriar (Mehrchin) 

Verticillium fungicola F1 Shahriar (Farshad) 

Verticillium fungicola F3 Shahriar (Farshad) 

Verticillium fungicola F2 Shahriar (Farshad) 

Verticillium fungicola P7 Mohammadshahr (Pedam) 

Verticillium fungicola P6 Mohammadshahr (Pedam) 

Verticillium fungicola P5 Mohammadshahr (Pedam) 

1�'4�� #"���   7	�8 >4 �$Agaricus bisporus9�"� &�( ��  �=4. 

1  IRAN…C =7	�8 �:!�e"  9�=> ��$	( +�� " �>	��N5 (��� �	4>� P!'	��+$ �� z!�+" 

�	���� � ���� ������� � �!" #$��% ��$�34+�� . 
- All isolates were obtained from Agaricus bisporus. 

- IRAN…C = Fungal Culture Collection of Herbarium Ministerii Iranici 

Agriculturae, Plant Pests & Diseases Research Institute, Tehran. 

 

���3�0 4�56?@" A�!%  

     n22222222N6 o�2Y; �	��22�� O2"�: ��=��S)dry bubble disease ( 3(4( 3�22"> >4 

!- t�26#NH) casing soil(H!- t�6 	( �   ��2"( 	( ��2H�� 9(!� #NEC  #�=�2� �2�	(   (4+2% 

      g�!" � 9(!�= �H	 I/��   (4�<� f$�5 #8�e�2�+�    �2$)pinheads ( #2"  ((+2%.     	!2�s >4 k2- 

#8�e��+�    n$p5 �!
� �� �$         �!-	�5 	( a'p: P+� �� 9��: 	!0 �� �$!    &2�4 9�$�2N" O��8 �$	: 

�1  �T/ >�+�   9!�8 ��$       n$p5 UV� 	( LMN"�= ��H�; �� �4 $�   �5     n2S!5 4���4)    n2' (��2;

#
�" +�" (  ��� $�      n$p5 �H	 � 3�"> &H,% ��     ��$           �J�2� #��!20	 j'4+2H 	( � 9�2H u	K�

         n$p5 UV� aQ:4 &� 8 � ���!�- a$ �� �*	�+- I/��   #" R�}H4 4	  ���5 .  I2'4 ��	 	�+" ��
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 EC

�T/     7	�8 	�� �$+%	����   	(!- �	!h �� �  #" O�TN�   (!H. E1   �'�- �=	 +��}�  n$p5      P+25 �� �$

  9!�8 �� O'�"    9!�8 �� IH�	 �4 n$p5 #=�+�� UV� 3�H ���!- ���!- � �4 �$. @1  OT2H +��}� 

       �	!0 �� �H	 �4���4 >4 n$p5 � �'�-    �'�- �5    w!<" � �5)  �(�2: +�\ ( 9�2H      �p"�25 n2$p5 � 

+��}� #" OTH ���'.�=	  I'4�!-	�5 ! 	���� ��$	9!�8 �� �49!�8   IH�	 �4#"  �H��)OTH �.( 

     n$p5 UV� 	( �=	 #
 : �4+V8 �(	4!" 	( �'�- � �$   #2" 9�2'( 	���� ��$    �25 (!2H

 +22� o�22Y; �	�22��� �22� �(�22'> &$�Y22H)wet bubble disease ( >4 #22H�=7	�228Mycogone 

perniciosa      n2N6 o�2Y; �	�2��� O2"�: ��>��4�� 	( #/� (	4( (Verticillium fungicola) 

#" 4�� ((+%. 

�'	4��  �=!% `
�M" ��$Verticillium fungicola j�!� pY8 k�% � 3�  I2'4>) ���. (

         �=(!� 9�H 4�� +W'�T' >4 �H	 ��"( rp�64 l��4 +� .       �H	 ��"( +y54�; � ����� ��"( �V�4	

        &�+% 	4+8 #�	+� (	!" �$ ��'	4� I'4 �4+� 4(�e" .      �2�'	4� �( �e��= 	(fungicola   � flavidum 

>4 l��4 I'4 +��=(!Y= n�Td� O��8 +W��T'  .  #/4!2� l�2�4 +� �5 & �/�; 	( I'4   �2�V�" ��2$ 

ITS        ��� $ 4Ke" p"�5 ��'	4� �( I'4 )  OTH. .(  ��'	4�aleophilum    ��2"( +y54�2; I�2H4( �� 

   +�J�� �H	)��  #�=�� ��	(      �� � '��" 	( (4+%.�+W'( ��'	4� �( 	( ��	(  ( ���d�" #/4!� K�= �

 �22�V�"ITS O22��8 (!22� K22��� . �22�'	4� �( l�22�4 I22'4 +22�flavidum   �fungicola   l�22�4 +22�

        #�= n�Td� O��8 +W'�T' >4 �H	 ��"( � �X!/!�	!"    ��H��)  OTH� (     I��<� L�MN� 94	 ���� �

   ��V�" #/4!�ITS   &� 8 +'�� �'        #2" P!2=X ��2$   �2H�� .   R��2 '+5)   OT2H� (     g2
\4 &2N5 	(

�'4��    #" ��/!� �$     =! 5�� *>	4 � (!H   & �= IH�	 3� #T�"! .       7	�28 >4 #26+� 	( �2S+%4   ��2$

 ���22N")#T'X!22/!�	!" +22Q= >4 (�22=!% �22�=�"  k�22� ��22$Lecanicillium(	4( (!22�� J!22�<"  

 (Zare & Gams 2001)7	�8 >4 +W'( #6+� 	( �  �=!% ��=�" ���N" ��$   k�2� ��$Pochonia 

(	4�= (!�� (Zare et al. 2001) . P�e=4 �</�V" l��4 +��=!�= �� � '��" 	( � 9�H    �2' �2�� ��$

    `�_" ��'�� (	!"(authentic)          �=	4( (!�� 34+'4 	( ��'	4� �( I'4 �5 �H LMN"  .     +2� �2�T� ��

        ��'	4� >4 n' +$ #=4�4+� (	��+� �4+� (!�!" f=4(   #" �$    �'4�� #"��� & '��      9�"� &�( �� ��$

  #" #/4!� I��<�  �=�H . #'�e=� >4     I'4 	( 	�5 I'4 �5    �2N= + �" {���� �    #2�= 4,2/       �2h	( 34!2�

    ��'	4� >4 n' +$ #Y'+��        (+5 *	4K% {���� I'4 	( 4	 �$ .             I2'4 	( 9�2"� &2�( �2� �'�2�= +��2��

    �2�'	4� n2�Td� �4+2� +2� �(+�	�5 � �'�� ��$	��<" �'�� �' {����    �2=!% ��2$Verticillium 

fungicola =!% I'4 	( ��'	4� P!�d" �T�'4 �' � ((+% �'4	4 (+�% 	4+8 �+W=>�� (	!" �. 
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 OTH�1    	( n2N6 o�2Y; �	�2��� a'p: Agaricus bisporus   7	�28 >4 #2H�= Verticillium 

fungicola .a .�T/ 9!�8 ��$ n$p5 ��	 �4 .b � c .�'�- � n$p5 3�H #'��"!" � #
TH��. 
Fig. 1. Symptoms of dry bubble disease of Agaricus bisporus caused by Verticillium 

fungicola. a. brown spots on the cap. b, c. deformation and mummification of fruit-

bodies. 
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 OTH.1#=X!
�� &6	( ��'	4�  ��$�=!%  Verticillium fungicola ) �2'4��     +2�\ � #2=4+'4 ��2$

     	( 9�H �	4��W= #=4+'4CBS (    2"� &2�( ��   #/4!2� >4 9�      #;4!2= ��2$ITS  3X � 5.8S  >4DNA 

  *�	 �22� #"�>!22Y'	Neighbor-Joining �22� ���� 	4+22T� bootstrap .�22=!%Simplicillium 

lamellicola 34!�: �� outgroup&�4 9�H 9(�d��4 . 
Fig. 2. Phylogenetic tree of 3 varieties of Verticillium fungicola based on ITS-5.8S 

sequences of ribosomal DNA using Neighbor-Joining method with 1000 bootstraps. 

 

AJ292393 S. lamellicola 

IRAN707
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IRAN 670C 

CBS 300.70a 

AF32487
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CBS 649.82a 

CBS 733.74 

CBS 171.80 

CBS 357.80 

CBS 238.80 

CBS 879.73 

100 

56 

83 

98 

99 

var. flavidum 

var. aleophilum 

var. fungicola 
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 OTH�1��'	4�   ��$Verticillium fungicola .a-f .#"!'���5 ��$+� � 	!�!'���5 .g .R�� '+5 �$ .l . �'�-

	!�!'���5 .h-k � m-o .P!'���5 �$.var. fungicola ) f �g � m .(var. flavidum) a �b� e �k �n � o .( var. 

 aleophilum)c �d �h �i � l.(I'+��4  �$: a �e � k) CBS 300.70C( �b) CBS 238.80( �c �d �h � l) CBS 

357.80( �f � g) CBS 992.69( �i) CBS 501.89( �m) IRAN 670C ( �n � o) IRAN 707C.( 
Fig. 3. Varieties of Verticillium fungicola. a-f. Conidiophores and conidial heads. g. crystals. 

l. conidiophore stalk. h-k, m-o. conidia. var. fungicola (f, g, m). var. flavidum (a, b, e, k, n, o). 

var. aleophilum (c, d, h, i, l). Strains: a, e, k (CBS 300.70C), b (CBS 238.80), c, d, h, l (CBS 

357.80), f, g (CBS 992.69), I (CBS 501.89), m (IRAN 670C), n, o (IRAN 707C). 
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����B��C�  

 k�% +�/4� 	! ��+- ��8� >4 I�d/!")CBS (3(+5 a$4+� +0�6 �� 

5+" 	( ��</�V" >4 #NM� P�e=4 3�T"4K ��
$ #���NS	�8 )CBS(�=!% L�MN� �  

Acremonium crotocinigenum  #" #=4(	�8 ���5. 

 

D0�8. 

p" &�����dh �� x���" �Q; 5-7 (!H �<�4+" # �
W=4 I�". 

 

 ���	2��B2 �2�@2 :     #���	 ������� fM� �]	4> R!�	 +�5(  � �$   #'�d
� >�Y6 I� ;   f2M� �

�	����  �#$��% ��$        �	�2��� � ��2�� ��2����� � �!"     #$�2�% ��2$�      #�2 - |���2h ����� 

34+�� �����. 
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To look at the figures and table, please refer to the Persian text 

(pages: �����  ). 

 

References 

ASEF, M.R. and MOHAMMADI GOLTAPEH, E. 2002. Identification of 

fungicolous fungi of Iran I. Cladobotryum species. Rostaniha 3: 11–22  

(English summary: 5-8). 

BAKHTIARI, M.H., MOHAMMADI GOLTAPEH, E. and ROUHANI, H. 2004. 

Effect of temperature and pH on vegetable growth of dry bubble disease agent on 

Agaricus bisporus and effect of temperature regulating at farms and 

pasteurization of casing soil in disease control. p. 503. 16
th

 Iranian Plant 

Protection Congress, 28 Aug.-1 Sept. 2004, Tabriz, Iran. 

GAMS, W. 1971. Cephalosporium-artige Schimmelpilze (Hyphomycete). Gustav 

Fischer Verlag, Stuttgart. 

GAMS, W. and ZAAYEN, A. VAN 1982. Contribution to the taxonomy and 

pathogenicity of fungicolous Verticillium species. I. Taxonomy. Neth. J. Pl. Path. 

88: 57-78. 

NICHOLAS, K.B. and NICHOLAS, H.B. jr. 1997. GeneDoc: A tool for editing and 

annotating multiple sequence alignments. http://www.psc.edu/biomed/genedoc. 

SAMUELS, G.J., DODD, S.L., GAMS, W., CASTELEBURY, L.A. and PETRINI, 

O. 2002. Trichoderma species associated with the green mold spidemic of 

commercially grown Agaricus bisporus. Mycologia 94(1): 146–170. 

SMITH, F.E.V. 1924. Three diseases of cultivated mushrooms. Trans. Br. Mycol. 

Soc. 10: 81–96. 

TRESCHOW, C. 1941. The Verticillium diseases of cultivated mushrooms. Dansk 

Botanisk Arkiv 11: 1–31. 

VAHABI, K. 2005. Genetic diversity of Trichoderma spp. related to button 

mushroom (Agaricus bisporus) using molecular and morphological approaches. 

M.Sc. Thesis. Isfahan University of Technology. 143 pp. 

VAN DE PEER, Y. and De WACHTER, R. 1994. Treecon for Windows: a software 

package for the construction and drawing of evolutionary trees for the Microsoft 

Windows environment. Comput. Appl. Biosci. 10: 569–570. 

www.SID.ir



Arc
hi

ve
 o

f S
ID

 7 

WHITE, T.J., BRUNS, T., LEE, S. and TAYLOR, J. 1990. Amplification and direct 

sequencing of fungal ribosomal RNA genes from phylogenetics. pp. 315–322. 

In: PCR Protocols (eds Innes, M.A., Gelfand, D.H., Sninsky, J.S. and White, 

T.J.). Academic Press: London, UK. 

ZAFARI, D., ERSHAD, D., ZARE, R. and ALIZADEH, A. 2002. A contribution to 

the identification of Trichoderma species in Iran. Iranian Journal of Plant 

Pathology 38(1-2): 21-45 (in Persian with English summary) 

ZAFARI, D., ZARE, R., ERSHAD, D. and ALIZADEH, A. 2004. Three new 

species of Trichoderma for the mycoflora of Iran. Rostaniha 5(2): 159–169 

(English summary: 63–65). 

ZARE, R. and GAMS, W. 2001. A revision of Verticillium section Prostrata. IV. The 

genus Lecanicillium and the new genus Simplicillium. Nova Hedwigia 73: 1-50. 

ZARE, R., GAMS, W. and EVANS, H.C. 2001. A revision of Verticillium sect. 

Prostrata. V. The genus Pochonia, with notes on Rotiferophthora. Nova Hedwigia 

73: 51-86. 

ZARE, R. and GAMS, W. 2006. White Verticillium-like anamorphs. in prep. for 

Studies in Mycology. 

 

 

Addresses of the authors: Dr. R. ZARE and H. KHABBAZ-JOLFAEI, 

Departments of Botany and Plant Pathology, Plant Pests & Diseases Research 

Institute, P.O. Box 1454, Tehran 19395, Iran. 

www.SID.ir


