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Introducing some new species of Trichoderma for Iran 

 

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

���� �������� ��� ������� ��	���  � �!" ������� � 

 

#"�$�� :&'/��/��)*!$+,                        : �/&/���                         

 

�)"*� 
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��
��  �<: =�7; �   ���> )��   ��
?��   �����/�@ ���(� �A ��� $ !B 6$        0-C� 6-� D-�E
@ �-@���F

Longibrachiatum     �' ��� $  6   0C� /�Pachybasium 6�     �-@9 #�� .    @ /� H�-7I@ �� -� ��

�$ ��� .$6  �<� ��  !B 6��� $ ���	; �@���F�$ �!� $    �9 6��� #J< 6> �     � /� �KL �<$ ��; *��M� ��!

����� .� 6��� 0; /�$!�� 6-���   �-<: Trichoderma ceramicum� T. crassum   Trichoderma sp. 

 0C� 6� D�E
@Pachybasium6���    �<: T. reesei �  N��@�-�9Hypocrea andinensis     N��@�-�9

H. orientalis 0C� 6� D�E
@ Longibrachiatum6���   �-<�$��  -$�: �!-� :  3��-L ��-�" ��  -$ ��!

�	
?< . 
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6��� W	� :�<Trichoderma Pers.  X=�Y Z�����@ �[�
C@ DT�	@ �� \�K=�Y 

�	
?< ]�5 ���" !R�@  #�� .R7@ .$� 6^  #�<�@   �R�=���
@ #�"!P H�	B _�=� 6� 

�9 �
��L� �;�� �<(Samuels 1996, Rossman 1996) . ��`$  .$� _�=� 6� �<� ���$6  :�< 

a$M�9 ��=�B �� �@���R$!B   �< #�=���
@ !$��   �< ��; ���J
�� O!
	^��� .�	b7< ��� 

(Bailey & Lumsdon 1998, Kubicek & Penttilä 1998, Sivasithamparam & Ghisalberti 1998). 
:�J$�(Rifai 1969)    �� #� (Bissett 1991a)  Z��c�d5R$e�=�"��@ �� ���J
�� ���@ �

  [�c�B 6��� f�C�B ��� g!; �� �@���R$!B :�< � ��� .!<  �� �B�R�@ ���  6� Dhi@  �

6��� .��EB :�<j$e�=�"��@ ��!^ ���;� �@���R$!B  ��� .M�k�@��) �AA� ( !���JB   Z��<��@ a<


�� 6� 8��� ��dJ@  /� ���J$�`� �<:#C$�  6��� .��EB �� �
5�	; ��� �@���R$!B :�<$�!^ 6 .

�� #�) Bissett 1984, 1991a (6hKT �	�:!B W	� $L� ��T 6� �� �@���F���!� ���@ D� ��!L 

� H�7I@ ��   ����� /� 0�1� �� �� 6��� $"!E@ W	� .��!> .�   W7� � #� 

)Gams & Bissett 1998 ( 0C�Saturnisporum 0C� �� �� Longibrachiatum   l�Y�� 

��$B!B .�0C� ���EB X ����� 0<�> ���3 6� �� �< .=�F=�@ Z�E=�m@���E
@ :  

5� 6<�  � �� 6>� � !:@���?>�B �6���  �<:!B $#�� 6
"!� Z��c �@���F 
(Chaverri et al. 2003, Chaverri et al. 2001, Dodd et al. 2003, Dodd et al. 2000, 
Druzhinina et al. 2005, Kullnig et al. 2000, Kullnig et al. 2002,  Lieckfeldt et al. 2000) 

6hKT \�K=�Y �	�: �� #�) a�AA� �b�AA��c �AA�� �AA&� �A' (/ � �n �B ��$��:oB �$� 

��!> � !� � ��   ���$.�6���  �<: T. asperellum �T. aggressivum   T. stromaticum  

)Samuels et al. 1999, 2000(6��� � �<: T. cerinum �T. rossicum �T. erinaceum� 

T. effusum �T. helicum �T. velutinum   T. taiwanense )Bissett et al. 2003(� 

T. ovalisporum) Holmes  et al. 2004 (  T. brevicompactum) Kraus et al. 2004 (� ��� M

"!E@�6��� 6�    �<:KL ��6"�p� ���7�  ��� .��B� �����F7<   (Overton et al. 2006 a,b)  �

$�F�q ����F7<   )(Jaklisch et al. 2006   �@��$M� ����F7<   (Samuels et al. 2006)� � 0

 /�&1�� 6��� $�!� �:!B $   �@���FHypocrea"!E@ �����7�  .� ��$��	> �B H�7I@ �� ��! 

��!B /� 6��� $_@�; �@���F T. asperellum �T. koningii �T. inhamatum �T. harzianum� 

T. hamatum �T. citrinoviride �T. tomentosum �T. saturnisporum �T. longibrachiatum �

T. ghanense �T. atroviride   T. spirale"!E@ � #�� ��; )Zafari et al. 2003, 2004 .( 

/ ���EB 6� 6��B ��$ ��6��� �<:!B $� 6� #K?� ���� �� ��; *��M� �@���F$� N�< ���!$ .

hiB� D87� � 9:���	;   �$ 6��� �<:� �!
�:� /� $� �� r��L .$��� ��!. 
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Us

���� /��� 

6��7� ���!�:� ���@   2�3 �4�5 /� �<����	� _n��� [�
C@ DT�	@ ��� $�: �M5 

#"!� Z��c .6��7� ���!�:"��dB ��T 6� 4�5 � �B !Jc D7� /� �1
��� � !
@:�; l�I��  .

6��7� > �� �<�6? �<:
��, �F��@/9 6� $�!�   _h
	@ ����:/����� :6���  �<:!B $ /� �@���F

i@ /� �4�5�t �<:@�7� #�> ���C
��   �X��	@  (Elad & Chet 1983, Davet 1979) 

�; ���J
�� .�!�:���	; �$��� $6 @ �6��� um� �� �<� ��M�F� !>�@ Z�dC�@ ��;�,� 

6	�!, @ Z�dC�@   �<�,�F� !F��9  ��   �/���� �_F; _@�; �<$  !$�`� �<:	> ��$ ��<��"�

"�=��	> ��<���$l� @�> ��<��   �<��v� �$6? #"!� ��!L 6E=�m@ ���@ �< .6$���  : � �<

t�i@  :�<OA)  ��9$���9 Nw�( �MA )���9 #=�@(   PDA )��@/ X�	�x/ !
?>� x ���9(  ��

 :�@�&&x&1�
��� 6���   : �?@ �$�	; �   �R$��B t$�!;   ��!�)�&:�& (���; ���� #�^ .

 ���^ y��� !� Z��c�d5 g!;�� #� t�i@ : � ��<��@ �� MA<��   � PDA Z��c 

#"!� . #�^ t�i@ : � 6
K=�OAX��	@ �;� �<��"�$��	^   !
��� �$�M��<   ������ :!B 

 #�^ t�i@ /� #�� .�7< 6�OA�J
�� M�� �; �� .   �,�R� !R�@ Z��<��@ :�!�

�/���� 6��7� �:!��  _5�� �<$ z�� �!mL {cotton blue � :��   ��; ���� ��!L lw  

@���� |�F� !F:���; ��<��@  . ��; 6
"!� :�<��"�$��	^ : � /� ��"�$��	^ ��
5��   _R;

*�� /� l�$��	^ :�<  \w�7E@ ��/}x'��	^ 6^ ���@/ �#�> /� �E� / � l�$  [�c�B ���; ~=�� �<

�; .l�$��	^ �/����   _R;  �<�'�; #K� #�> /� �E� / �  .�� �,�R� !R�@ !$ �dB 

w :��� |�R� !R�@$a
?�� 6� M�I@ �F #��!
	>/�" (phase contrast) O�R;�   �; 6
"!� 

w :��� |�R� !R�@ j7^ 6� �,�R� !R�@$��M� �� a��!B 6=�= 6� M�I@ M
 �7��$ 100X 

B�!��; a. �E�� /� ���$6 �!� �<:C�B �L� f����!� #�� D  .��EB �`$�� �=�R=�@ :�<

 �n��� �=��BITS1 �ITS2 �e   5.8S��	� �!> :/� ��^ :e�=�	RB��� ��@ :�
�
?�� 6� � 

�
� 6> ���; ���
�!"$�  g!; �� �9 �$6��� . #�� ��@9 �<  . 

 

 �"01� � �2 

 � ��$ ��!� .�    H�7I@ �� �A ��� $  6!B$       0-C� 6-� D�E
@ �@���FLongibrachiatum    

�'��� $ 0C� /� 6 Pachybasium6> �@9 #�� 6� ��� �� 6��� ��9 . C�B �<��; ���� f .

--� ��� .6--��� :�--<�--��	; �$   � /� \�K--L 6--��� #--J< ��--; --$  �--���� ��--; *��M--� ��! 

(Zafari et al. 2003, 2004)   �!� 6> 6��� 0;:@ �� ���"�F$�� ��!$@ �� � �� �	;��$ 6=�h@ .

@ *��M�� ���;. #�� !>� 6� l/w� 6��� �:6>  ���	� #iB Trichoderma sp. ��!� l�� @� �;� 

c�B /�	< \w�7
n��#�� ���� [. 
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 34�Pachybasium 

#�� !��
@ 8$!� �B l��9 /� 6��� H�� y��� !� 0C� .$� �� 6	�!, �;� . .$!$/ um�

�� 6	�!, ��/ �$ z�� �B ���L :��@ z��  �;�� .l�$��	^ 6
�� ���	^�!, Z��c 6� �$�/  �$ :�

*�� �@ a^�!
@ :�< �;�� .6���  N�mE�� _��L !�Y   !K
� :�<��"�$��	^ :���� 0C� .$� :�<

�@ �� �!" a<�!" Z���E��� �� �	;�� .6	�!, um� �� \�K=�Y �<��"�$��	^  ��; ��=�B a< ��	^ �� �<

"� a< ��   a^�!
@ Z��c 6�  6
��   ���� 6
 *�� �$ �< �@ ���  6� �� �@�$��	^ :�< ��� 9 .

6��� /� :���EB �� ��"�$��	^ ��c� ��i@ ]�� �@ �/�� 0C� .$� :�<  !�$�R$ �� �<��   �;��

�@ _�R�B /�@�
���9 �	<� .�=�v@9 0C� .$� �� �<��=��"  6
�� �� \�K=�Y   _R;  :�<}x& �$�B 

 � a<�!"   ��!�" Z��c 6�  �@ ��=�B �<��"�$��	^ : ���; .l�$��	^ a��  O�R;� 6� �<  �: !^

�B :���� aCBe�  ���L �MK� z�� 6�   �Y!@ �� �$ :� �	
?< z��. 

 
Trichoderma ceramicum Chaverri & Samuels, Stud. Mycol. 48: 47-49, 2003 

)_F; �<: �   &( 

 � 6	�!, �;� H�E;:i@ � #�> tPDA /� �E� }&� #��� �@� �: �) 6��� 


����  ��!��Ax)@ ��� �@� �� �!
@: &1
��� 6��� �  ��!�&}x��@ ��� �@� �� �!
@: &) 


��� 6����  ��!�)1x�)@ ��� �@� ��   !
@: �1
��� 6��� �  ��!�)}x'�@ ���  ���� !
@ 

�@� ��  : �)
��� 6��� � < ��!���;� q:�����  ." �/�����=�� �<�)/&x&/& × �/}x�/)  

@�@ !
@ !F� �;�� .	>��$l� ���� �MK� z�� 6� �<:�   N�c um� ���:�9 �/���� �����  �< 

&x}/� × �/�x�/&@ �@ !
@ !F� �;��  $��� {$6� /� $ y�=�3 �� /!7@ _�	� 4�5 /� 6��� .

)67�3!� g!T .(� ��$��!� .�	> �/���� 6> �@9 #�� 6� ��$l� "   �<�=���<�:�/���� �� �9  �<: 

c�B�[ t��B ��; � �3:   M�k�@��) &11� (=  ������ #h��m@����!�   �`$�� �=�R=�@ :�<

 �n��� �=��B .��EBITS1 �ITS2 �e   5.8S�h@   $!T /� �9 6?$�I
?� D: ��� ���� #��� 

6$��� 6^ � 6��� .$� �!
�$ 6� �� #<�K; .Trichoderma ceramicum���� �@ !S� 6� �+= �  ���

�B 6	@�� 6>���!e�=�"��@ Z$F�� $� 6��� .� t��B ��; ���;� 6	@�� /� !
�� �3:   M�k�@�� 

)&11� (#�� .�$�!� 6��� .:@ �� ���"�F$�� ��!$@ �� �;��. 

 

Trichoderma crassum Bissett, Can. J. Bot. 69: 2376-2379, 1991 )_R; �<: �   '(  

6	�!,      ����� �E$!� ���?� �;� �< .     � ��;!mL / � 6� /� W,  6�)x)1 ���@    �@ !
@  ��� .

6?$�   7�, �B �^!^ Z��c 6� �$��< :�<�:!
?^�5 6� _$�@    ��� . l�$�-�	^    t�-i@ : � �-$�/

  #�^MA                _-$�@ #-=�n .-$� �� 6-^ #-�� t�-i@ 6-� ���K-?3 Z��-c 6-� ��-$/ ��M-�@ 6-�  
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 _F;�x .a :T. ceramicum  � � 6	�!,OA �b. 	>��$l� ��< c   .d 	>��$"�"   �<���=���<�. 
Fig. 1. T. ceramicum: a. colony on OA medium, b. conidia, c & d. conidiophores 

and phialides. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 _F;&x T. ceramicum :.a	> ��$l�  ��<b.	> ��$"   �<��"��=���<�. 
 Fig. 2. T. ceramicum: a. conidia, b. conidiophores and phialides.  
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 _F;�x :T. crassum .a � 6	�!, : OA �.b	> ��$l�  ��<c   d.	> ��$"   �<��"��=���<�. 
Fig. 3. T. crassum: a. colony on OA medium, b. conidia, c & d. conidiophores and phialides. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 _F;'x T. crassum :a.	> ��$l� �<� b.	> ��$��"�"   �<�=���<�. 
 Fig. 4. T. crassum: a. conidia, b. conidiophores and phialides. 
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��

  6� �!�B :!
?^�5      *�� Z��c 6� �$ ���          !mL 6� ��!�" a< 6� um?@ :�<�1 ���@      �	
-?< !
@

  6^ �9 z��         �@ _$�KB �!�B MK� 6� #�!� 6� �<  ��; .    #�^ t�i@ : �PDA   _$�7
@ Z�i;!B 

  a^ ��/ 6�     6� z��    6?$� : � �R3�^ Z�!mL Z��c      �-@ ��I$� �$��< :�<   ��-; .    .$!-$/ um-�

 �� 6	�!,            \�K$!hB �B :!
?^�5 ��/ 6� �$��B 6� �$ z��   ��-�L      �-@ _$�-KB :�  ��-; .   /� �$�-� q�-<

  �7� ���d
@ 6	�!,  ��; .6?$�     �� �<     �9 ����$�   ���� z��   �@ N�c �<    #@�C-p �<�-� �=  �;��

 #�� #5��	R$ !�Y ����$� .^     #-�^ ��   ���-� �� �!-" ���-?� �<��v-� ��@�     \�-K=�Y ���-� :�-< 

      6?$� ��B�^ Z���E��� : � �$��
�� Z��c 6�   �-@ _�R-�B �$��< :�<     .-R7@ #-$��� ��   ���-;

        ���; ��$� ����@ Z��c 6� a<   �$��
�� Z��c 6� a< #�� .   �!-J	@ Z��-c 6� �<��v� ��@�^

  a�� O�R;� 6�       R; ���� �$ :���� �B : !^    !mL 6� �_�}x�   �� \�K$!hB �!
@ !R�@       6� _$�@ �B z��

                     /� �-�E� ��   �-���� ��-�  !-
@ !R�@ j-$ #@�C-p 6� N�c ����$� :���� �.; � :!
?^�5

6$���        O���!� Z��c 6� ��v� ��@�^ _5�� Z�$�
i@ �<      �@ !S� 6� !�/ :�<   �-�� .  �<��"�$�-�	^

��         l�$��	^ 6^ �hT�	@ �� �N�c ����$� �� z��  �/        �<��=��" #�� t�i@ 6� ���K?3 Z��c 6� �$

     6
�� �� �$ �!J	@ Z��c 6�    :�<'x&      6?$� ��B�^ �K��� Z���E��� : � �$�B      _�R�B �$��< :�<

�@  ���; .  *�� _5�� ���<��"�$��	^               6-� j-$�M�   ���� .�5   ���
?$� �a�h
?@ Z��c 6� �<

   �B 6$�,}         j-$��� �$��-B 6� 6^ ����� !mL !
@ !R�@     �-; !-B   �9 �!-� ��-h� !-�^� ��   �   6-� �-< 

)/)x)/�  �@ !
@ !R�@   ��� .65�;               #-��� 6-$ �/ �� 6�= � Z���E���   ���� aS	@�� Z��c 6� �$�/

 �@ XE�	@                 �-@ �-	i�� ��"�$�-�	^ ]�-� #7-� 6� 0��   a^   ���;         Z���E-��� O�-T   �-	��$ 

     �@ 0$�M"� ��"�$��	^ 6$�, #7� 6�  ���$ .    �$ �!J	@ Z��c 6� Z���E���  6
�� ��          6-� �-$  � :�-<

 �@ �$�B  �	;�� .          �-@ XE-�	@ ���  � �$ j$ \���I@ 6�= � Z���E���   ���-; .      X-�Y� �$�-�� Z���E-���

jB $6
5�  �:  6���
��      �@ :�  �	;�� .             O�-T 6-� ��"�$�-�	^ ��-c� ��-i@ ]�-��)1   �!-
@ !R�@ 

         #�� 2�E��� � ��   �/�� �!$+, N�mE�� �7^ �$ a�h
?@ .  @ :�<��"�$��	^ .��    #-�� .R7@ � �I

  �!�� Z��c /�@�
���9 .         65�; ���  � �$ j$ �$�/ #7?L :w�� �� �<��    �@ Z��c �$�/     6-^ �!��

   �9 !mL �$��B 6�   /�   ��; j$��� �<)x)/� � �n 6� !
@ !R�@ )/��@ ]�� �� !
@ !R�@   �-�� .

 �9 ]��         ���� �dC�@ ��T 6�   ���� �!� �<:  p!� ����$� �          -$� .�-� _-c��"   �	
-?< ����    �-<

  \w�7E@')x�)       ����$� �]�� #7� 6� �=  ���� !
@ !R�@      j$�M� a< 6� �< ��!B .�9 ]��   X-�Y� �<

    #�^ �� �=  ���� �/��   .?@ :�<  �9 ]�� !B        0�-�   a-^ �!-J	@ �-�=��" j-$ 6-� #�� .R7@ �<

  ��"��)]��  ��� (   O�T 6�&1      6
�� 6� Z��� 6�   !
@ !R�@     :�<�x&      -�
	@ �<�-�=��" /� �$�B  �

��; ."�=���<�: F�B �   	> /� ��; _��$ =�v@9 �<��"��        �/���� �� X�Y� �_F;&/'x1/� × )/Ax'/' 

@�  �, �� �!
@ !F$ ���� 6: �
"� !" �    �9 �!�   ����        ������ ��T 6� 4�� �� �<�   6� &/�@ � !
@ !F

@�  ��� .   6
�� �� X�Y� �<��=��"    :�<)x&      �@ _�R�B �$��
�� Z���E��� : � �$�B      -� ����-; �<�

   6
�� Z��c 6� M��               �@ !<�P Z���E���   ��"�$��	^ O�T �� �RB Z��c 6� Z��� 6�   :�    ���-;
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��

    ����� �$�!�7< #=�n X�Y�   .      6-?$� /� ��-; _�R�B :�<��=��"           6-hm	@ �� 6-
"��� M$�-7B :�-<

l�$��	^      �=�v@9 �t�i@ 6� ���K?3 �$�/     ��	B �B _R;        �-�"�� �$ _R;) ]�-� ��� ( �-@  �	-;�� .

/����    �K��� :�<��=��" �1/'x)/& × &1  �@ !
@ !R�@           6-� �$��
�� :�<��=��" O�T �=  �;���1 

  �@ M�� !
@ !R�@  ��� .l�$��	^      �9 �/��-�� X-�Y�   .-�, :���� �<   �-<'x� × )/�x'  !-
@ !R�@ 

�@  �;�� .  l�$��	^ DT�	@ ��      l�$��	^ t�i@ 6� ���K?3 �$�/    ��M� �7^ �<        _R-; 6� �<��   !B

aCBe�   Y!@� �@   �	;�� .l�$��	^                  j-$��� �-7^ 6-$�, �� �$   ���� .�,   �!� ��
��  � �� �<    ��-�!B

����$� �9 �!�B MK� z�� 6�   N�c �< ���.       6-� :��-$/ #<�K-; 6-��� .-$�T. virens ���� .  _R-;

  l�$��	^   �<��=��"      6?$� /� ��; ��I$� :�<    l�$��	^ 6hm	@ �� 6
"��� M$�7B :�<  6� ���K?3 �$�/

�i@      #�� 6���@ 6���  � .$� �� t .   aS	@�� Z���E��� �� ��$!� :�<��"�$��	^ :���� 6���  � !<

 l�$�-�	^   �	
?<      �!-�B MK-�   ��M-� ���
K-?� �-<  �-�� .  �� �<��"�$�-�	^T. crassum  Z���E-��� 

���b�,      *�� ��   ����� :!B      �@ _�R�B �dC�@ um?@ :�<          _-$�T j-$ :���� X�Y�   ���;

� �$��
�� ���; �/�(sterile elongation)  �� 6-^ ���� T. virens   l�$�-�	^   ����-� ��-�     :�-<

    j$��� �<��"�$��	^ /� ��; ��=�B           a-CBe�  �B :���� _R; 6� !
���   ���� !B     �-@ �-Y!@   �	-;�� .

 �� ��"�$��	^T. flavofuscum  6-� M�� T. crassum       ���-� ���� �-� ���-�9 6-� �-@� ���� #<�K-; 

l�$��	^ ���L :�<  /� :�T. crassum�7
@ $�@ M ��; .   �� ��"�$�-�	^ .�-	b7<T. flavofuscum 

      �@ �$�/ ]�� ��   XE�	@ 6��7<  �;�� .  /��$   6��� .  6^�!�: @ � � ���"�F$ �� ��!$ @ ��  �-;���  � 

���$6�  4�5 / 6hm	@�>�!>: !�;��/9   )���!� (6�  �@9 #�� . 

 

Trichoderma sp. ) _F; �<: )   � (  

 6	�!, H�E;      #�^ t�i@ : � OA        :�@� �� / � ���3 /� W, &)  �
��� 6���      6-� ��!�

)1 ���@    @ !
@�  ��� .    #�^ t�i@ : �MA6	�!, H�E;   :�@� �� / � ���3 /� W, &)  6-��� 

�
���     6� ��!�'} ���@    @ !
@�  ��� .   �� 6	�!, .$!$/ um�   �� z��  <   #� �� q�$  ���d
@ �9 /� 

7��  ��; .     0C� H�� /� �<��"�$��	^Pachybasium   �T :����   $_  ��;�      ��
�� :�/�� :�<�$  j$ 

     <�� 6> �	
?< 65�; �	3 �$�   6� $ " {�=��  @ a
5 ��  ���; .     \�-K=�Y �-�!" Z���E-���     Z��-c 6-� 

       �-@ ��!-L _-��h
@   �
J�   �-�!�� .         �9 �/��-��   ��-B�>   l��-
@ �<�-�=��"   �-<�/&x& × }/'x�/� 

 #�� !
@ !R�@ .l�$��	^           N�c um� :���� :���� �<�x'/& × )/'x�   ����� �/���� !
@ !R�@   .

�h@$     �n��-� �=��B 6?ITS1  �ITS2    �e   5.8S !T /� �9  -$ �I
-?� D:    6-^ ��� ��-�� #-��� 

6$���  �� 6��� .$� :�<A/A� �#<�K; �c�� �!
�$    N��@�-�9 6-� �� #<�K-; .Hypocrea lixii 

���$ 6DAOM 231617����  .	b7<� �h@ �-� .$    �n��-� �=��-B 6-?ITS1 �ITS2 �e   5.8S �� 

 6---@��!�Oligonucleotide Barcode)  �---� �� ��---��@$ #ISTH (�---�� M---$ �---� 6---��� . 

T. harzianum/H. lixii K;�=  ���� 6� Z �-JB y��� !�   �-<:  e�-=�"��@ /��-� $F�� � -$��� . -$ 6 
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 _F;)x Trichoderma sp.: a. � 6	�!, : OA �b. ����� �@�$��	^ *�� c   d.	> ��$l�  ��-< 

e   .f	> ��$"   �<��"��=���<�. 
Fig. 5. Trichoderma sp.: a. colony on OA medium, b. pustule, c & d. conidia,  

e & f. conidiophores and phialides. 
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 _F;�x Trichoderma sp. :.a	> ��$l� �<� .b	> ��$"   �<��"��=���<�. 
Fig. 6. Trichoderma sp.: a. conidia, b. conidiophores and phialides. 

 
7��  �-���B T. harzianum/H. lixii �-;��  . -	b7<�  q�-< �-� .   6-��� /� j-$  �-<$    ��-	> �-B 6-> � 

   0C� ��Pachybasium     ����� #<�K; ��; ���� g!; . �!��	� $.�   \w�7
n� 6���  �:   -c�B /�	< � [

 #�� ���� . ���  �$  � /� 6$           n 6-��!� /� l�-	� 6-��M@   _-�	� 4�5 /� 6��� . -�  ��
-�� �� ��!

���@9 #�� 6� ��. 

 

 34�Longibrachiatum 

6��� �� 6	�!, �;�  _$�@ ��/ \w�7E@ �9 .$!$/ um�   ���� 8$!� 0C� .$� :�< 

�@ MK� 6� �;�� .�$��	^ ��c� ��i@�@ aS	@��   a^�!B a^ Z���E��� :����   �	�� ��" �;�� .

�	
?< 6$���� 2�E��� :���� Z��� 6�   ���� aS	@��   ��B�^ \�K=�Y 6�= � Z���E��� . !
��� �<��=��"

�@ ��$� aS	@��   �!J	@ Z��c 6� 6
�� Z��c 6� \�B���   ���; �B�	3 :�<�$ !<�P a<�!"   

�@  6� !�5� ��`$  6^ ���!�#�� !B����@ �<��"�$��	^ ]�� �� �`$  .�=�v@9 �<��=��"   �$ _R;

6���
�� �@ ����^   :� �	;�� .l�$��	>  �9 _R;   z�� MK� �< aCBe�  �$ :���� �<    ���� �Y!@

6��� /� ��E� �� �=  ��	
?< N�c ����$� :����  ��$� :�	��@ O�� �$� / l�$��	^ um� �� �<

�@ ��; .Z��c�d5 /� �R$#�� ����@ ��=��" ��=�B 0C� .$� . 6�/ � 8L�  �� ����@ ��=��" 

a 

b 

10µm 

www.SID.ir



Arc
hi

ve
 o

f S
ID

6��� �"!E@ ��!$� :�!� �@���F$!B /� :�$�� :�< 

 

��

7�@ :��=��"��@ _�R�B �$��
�� ��=��" ��		^��� ����$� !$/ 6^ #�� �	��@ M ��; . 6
K=�

 :�<��=��"����@0C� ��  ������ #�@�7� �=  ����� ���  a< !�$� :�<. 

 
Trichoderma reesei E.G. Simmons, Abstr. Sec. Int. Mycol. Cong. Vol. M-Z .  

P. 618, 1977 

)_R; �<: }   (  

    #�^ t�i@ ��PDA 6?$�      .�$�, :�@� �� �<     /� !B�)   �
��-� 6-���      Z��-c 6-� ��!-�

     �@ !<�P 6	�!, �� ���E; ��m5  ���; .6?$�    6K	, �$��< :�<      �7� _�R�B :�  ���; .  :�<�@� ��

 z�� [�
C@     �@ ��=�B ��/ 6���  ��; .l�$��	^   -$�/    /� �-E� �'1   :�-@� �� #��-� �1x&1  6-��� 

�
���  �7� Z��c \�c� �$ ���� a^ ��!�   :�-@� ��   �!���)  �-$ '1  �
��-� 6-���     \�-@�7� ��!-� 

                   �-@ �!-�B MK� z�� 6� j$��� 6h�n j$   �!�B MK� �B MK� :M^!@ 6iJc j$ Z��c 6�   �-;�� . 

    #�^ t�i@ ��CMD6?$� O�T �� �<��"�$��	^  _�R�B �$��< :�<�@  l�$��	^   ���;   �-$�/

   6� X�Y�      �@ �$!� M^!7=��i
@ !$� � Z��c      ���B ��=�B �<��   �;��          !-mL �-� �@�$�-�	^ :�-<

   /� !
7^)/1 ���@      �@ !
@  �	$�7� .        � �-n �� ��"�$�-�	^ ��-c� ��i@ ]��)1   � �-� !-
@ !R�@ 

         �@ _�R�B �9 : � �!J	@ :�<��=��" th"   #�� 2�E���  ��; .65�;    ��!" :�<  Z��-� 6� 6�= �

 �@ XE�	@  ���; .         6
�� Z��c 6�   ���� �!J	@ Z��c 6� X�Y� �<��=��"         \�-c� �-$ Z��-� 6-� :�

  ���; �7� _�R�B . 6���
�� �<��=��"        �$!� t�  �� �7^ X�Y� �$ :�           Z��-c 6-� \�-@�7�   �-�!B

 2�--L Z��--c 6--�   ���--� a�h
--?@  �--$ �����--@�  _F--;�--7� ��--$� ���--; .�<�--�=��" �/��--�� 

)/�x)/& × &/Ax)/)  �@ !
@ !R�@   �;�� .             ��-i@ ]�-� j-$�M�   ���-� ���-�@ :�<��=��" :����

�/$�:        ����� ���  a^ \�
K?� ���EB 6� �<��=��" ��"�$��	^  .l�$��	^  �<         ���-� :�-��� �-B ����^ 

 �9 �/����    �<&/�x'/& × &/)x' @ � �@ !
@ !F   �-;�� .     _R-; 6-� �<��v-� ��@�^        �-B : !-^ :�-<

a��    �: !^      t�i@ : � 0��   a^CMD  �@ _�R�B   ���; .    #�^ t�i@ ��SNA l�$��	^    �$�/

   /� �E�'1x&'     :�@� �� #��� �1x&1�
��� 6���  �@ Z��c :�	^ 6� ��!�    :�-@� ��   �!-��

�)     '1�
��� 6���  �@ a^ ��!� �;�� .l�$��	^ �/�$6?$� : � �
5��	R$ ��T 6�     �$��-< :�-<

 �@ Z��c       B Z��c 6� �$   �!�����    6K	, �@�$��	^ :�<     �-@ !<�-P j-3�^   ��	^�!, �:�  ��-; .

j�	RB  j$�M� ��KB�� [�
C@ �=�R=�@ :�<H. jecorina   T. reesei��!^ #��� ��   ���) M�k�@�-� 

   ����R7<  �AA'� .7^w     ����R7<   �AA��  M=�^    ����R7<   �AA�  ��AA} .(M=�^   ����-R7<   

)�AA� (�=��B M�=��9 /� ���J
�� �� DNA  M�=�-�9   RAPD    6-^ �-��!^ #-��� T. reesei  N��@�-�9 

H. jecorina#��  .� ��$hiB .����  � D$� /� 6$ � /� 6��� .:��, 2�3 ��h�   ��$�:�  -�<�� 

�� /�$��� ��K:���	;   ��� �$�!� $���. 
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 _F;}x a :T. reesei. i@ � � 6	�!,� tOA� .bl�$��	^  �<�  c    .d�	^ �<��"�$�"   �=���<�. 
Fig. 7. T. reesei: a. colony on OA medium, b. conidia, c & d. conidiophores and phialides. 

 

 

 

 

 

 

 

 

 

 

 

 

 _F;x T. reesei :.a	> ��$l� �<� b.	> ��$"   �<��"��=���<�. 
Fig. 8. T. reesei: a. conidia, b. conidiophores and phialides. 
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�s

Anamorph of Hypocrea andinensis Samuels & O. Petrini, Stud. Mycol. 41: 13-14, 1998 

 )_F; �<: A   �1( 

6	�!,   � : i@ �   #�> tPDA  �@� �� : ��x��  
��� 6��� �    � ��!-�$ 6-?  �-<: ��-< �$ 

6K	,  �:     J-� z-�� 6� � =�B � -�  -@ ��   �-	> .  �-@� ��: ��     ��    
��-� 6-��� �    !hB ��!-�$    �-L�" \�-K

	>��$l�  �/�$ �    �M"� �� �@� ���$    6� �@� 0��  
��� 6��� �    	> ��!-� -��$l�  �/ �-$    -@ Z��-c �  � -� �! 

 ��T 6�: /� �E� 6> U��@� �� #��� : ��
��� 6��� � 	> ��!���$l�  6
-�� �� �<  �-<:  _-d
@ 

    � � Z��c 6� a< 6�$      B MK� z�� 6�   M>!7=��i
@ !� F�B �!� @ _�  ���; .6	�!,     � �-<:  -i@ � t

  #�>SNA !hB $ Y \�K� �L ! �� _�$ @ #�  �	;�� .	>��$l�       /� �-E� �<U�     �-@� �� #��-� : ��     �� 

 
��� 6����   =�B ��!�� @ ��    �   ���;�!
�$ @ .� 	> ��M��$l�  �/�$�@� �� : ��
��� 6��� �   ��!-�

#�� . �: i@ �   #�> tCMD 	> ��$   � � Z��c 6� �<��"�$   6
�� �� M>!7=��i
@ !  �<:  a>�!-
@ 

F�B� @ _�  ���; . �c� ��i@� 	> ��$"�   �/ 4�� �� ��$       6
-�� Z��-c 6�   ���� �  �: " �=� -� =�B � -� �

@�     � _c��"   �	>�   @ ��B�> Z���E��� .�  �;�� ."�=�� � �!J	@ Z��c 6� Z��� 6� �<�$@ ���   ���-;

   !� t�  ��  $ @ ��   =  �	;��� 
L  �     6
-�� �� 6>   �-<:      F-�B a-< /� � � �  -@ _�     <�-� ���-;�  

   � l��
@ Z��c 6�$ @ ���  ���; ."�=�� <�� �<��   6���
�� Z��c 6�   �: � $ @ ���  ���;�    ��-d5 6� 


L �     �!J	@ 6>$ ��
�� ��$ �	
?<  .  �9 O�-T     �-<�/�x�/� @ �     !-� ��   !-
@ !F$�   !-B$  #7-?L . 

�/�x�/� @ �  ����� �!� !
@ !F ."�=�� < �<��  2�L #L  q    ���$ ��@ ��   � _F;��	
? ."�=� -��<�: 

@���� �� $ � ���	
? .	>��$l�     �> _F; 6� �<�  � �� ��$���   N�c �$ ���� �: �/ �_  �<: ?� � !P �� -$ [

   �/����  �/�xV/� × s/�x� @� =�B !
@ !F� @ ��  ���; .@�>�    / ���-EB 6� �<��v� � -$     _F-; 6-� ��

 !>:  � �B �a   !>:    �/���� �� �/Vx�/U @ �   ��
�� Z��c 6� !
@ !F�$ $ @ �����  ����� ���   .  N��@�-�9

H. andinensis!� �;� ��i= 6� $ � 8:i@ �t �<: #�> PDA   SNA�@� �� ��d5 6� : 

��  
��� 6��� �    	b7<   ��!��Ep �;� .��@� �� �9 [: ��
��� 6��� � �� /� ��!�$6��� !   �-<

�7
@$@ M�  ��-; . �-<��i@:�/  -$�:	>  -��$  N��@�-�9 �� ��"�H. andinensis @ 6-�  -�/ ��M -$��: 

@ XE�	@� "   ��;�=���<�:FB ��� 6� #K?� $���� !: WF�v7> H. schweinitzii?� �  a-> ��

����� ���  .� ������� .:� $� WF�v7> .�!
�$6� �� #<�K; .T. pseudokoningii  -=  ���� � 

  @ !S� /��   �@� �� �;� ��M: ��  
��� 6��� �      �-���� Z �-JB a-< �-� ��!�.7< b -	� N��@�-�9 �� . 

H. andinensis	> ��$l� ��� �<${ @ !B�  �	-;�� .	> -��$l�  �-<:  N��@�-�9 H. andinensisY�   X-�

  =  ���� N�c�  <�-� �     �/ #-�� .-F7@  -�_   �-<: !P $ -J� �  -�  F-�B M�  �-	<� _.  �!��-	� $.�   _-�@ 

	>--��$l� �--<: T. ghanense --@ !--S� 6--� �  �	--��)M�k�@�--� ����--F7<   �ssV .(N��@�--�9 

H. andinensis	b7< � 6� .T. koningii �� ���� #<�K; M)=�{ ��"  ����-F7<   �ssV .(  !-< ��

 WF�v7>  �H. schweinitzii   T. koningii	> ��$l� �> �<�� �B �����:@ � �	;���=  � ���  

"�=���<�:@ ���� N��@��9 �� a> ���EB 6� �	3!< H. andinensis � 6-> ��; ����  -$  �� 6-��� . 

www.SID.ir



Arc
hi

ve
 o

f S
ID

   ����R7<   :!�� � �7S� 67T�" 

 

V�

 

 

 

 

 

 

 

 

 

 

 

 

 

 _F---;Ax  N��@�---�9.a :H. andinensis  ---i@ � � 6---	�!,� tOA� b.l�$�---�	^  �---<� 

 c    .d�<��"�$��	^ "   �=���<�. 
Fig. 9. Anamorph of H. andinensis: a. colony on OA medium, b. conidia,  

c & d. conidiophores and phialides 
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Fig. 10. Anamorph of H. andinensis: a. conidia, b. conidiophores and phialides. 
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Anamorph of Hypocrea orientalis Samuels & O. Petrini, Stud. Mycol. 41: 30-36, 

1998 
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Fig. 11. Anamorph of H. orientalis: a. colony on OA medium, b. conidia,  

c & d. conidiophores and phialides. 
 

 

 

 

 

 

 

 

 

 

 

 

_F; ��x N��@��9 H. orientalis: a. 	>��$l� �<� .b 	>��$�<��"�   "�=���<�. 
Fig. 12. Anamorph of H. orientalis: a. conidia, b. conidiophores and phialides. 
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To observe the figures, refer to the Persian text.  
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