
Arc
hive

 of
 S

ID

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

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

 � !  

 

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

�����
�� ���������  � � ���� !�� �"#�  
Investigation of the effect of antagonistic fungi on the incidence of  

cotton Verticillium wilt and seedling damping-off diseases 
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Talaromyces flavus �Trichoderma harzianum  
Abstract 

Chemical pesticides used in the agriculture including cotton cultivation may have 

different harmful impacts on the agricultural environment. Since, one of the most suitable 

strategies for controlling cotton diseases is biological control, we therefore studied the 

possibility of biological control of cotton Verticillium wilt and seedling damping-off diseases 

in the field condition. The effectiveness of antagonistic fungi (Trichoderma harzianum and 

Talaromyces flavus) on above-mentioned diseases and several growth characteristics was 

investigated in Neishaboor and Moqan cotton fields. Each experiment was conducted as a 

randomized complete block with ten treatments and four replications. Overall results obtained 

from Neishaboor experiment showed that antagonistic fungi did not affect growth 

characteristics, but soil treatment with T. flavus or T. harzianum mediated maximum decrease 

in disease incidence. On the other hand, in Moqan experiment, application of both 

antagonistic fungi as soil and seed treatment, significantly increased growth characteristic and 

caused a significant decrease in the incidence of both diseases. 

Key words: Cotton, Verticillium wilt disease, Seedling damping-off disease, Biological 

control, Talaromyces flavus, Trichoderma harzianum  
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O Y:�K�+  �K� � T. flavus �  

T. harzianum B./ p
$+ ��� 3� Y:��+ <� iC 3� �� ����.+ ,�� _�d76� ��� .  � x~K�

     (O-� B$_ <� ,��
	:� o-dw B4�  ��       <� iC 3� B./ �C�N% <� �8� � (C���  ��    3 K� �-/I+ �

 B.KK/ p
KK$+ ���PDA ,� C�KK���� (KK� M��KK\� � �KK�  � 2-0KK��3/�+ ��KK8Q�g+ YKKC3: <� 

�C>3� 2-0��30
+.   

�JJE$(< ���2JJ���/�� � ���2JJ���2�� :�JJH%�O� �JJ� �T. harzianum�  T. flavus  :

�32 C�KK����(KK� �KK� �T. harzianum  2-0KK��3/�+ ��dKK'.+ ��KK�� 3KK� )(KK��32 �KKO� (  

2-0KK��30
+ � )   M-C�KK
�/ � ���KK
Q�
� =0KK� ��-�-C�KK
�/ ����8.KKO� �KK�(   BKK�3� M�KKNO�  
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 mn�

)Siddiquee et al., 2009.( (��32 C����� ��3� �� �T. flavus K�RC� 1
O   �K�  � 2-0K��3/�+ �

(C��� 2-0��30
+ ���� ��3�  .%3% ZC�� ,���0	� � xC���+ (7�-O Y��g+ (/ b
)Marois 

et al., 1984( (C��� ��  ,� (K��32 2-0K��3/�+ ��$Q <� (/ C  �K� <� � K8� ��  �> ����K4kO <�� 

  ��+>ºC��  ��   ��K$Q <� Z
�U	� � ��7��> 1/3+ �> �O� 19� w�-O � l�3:� �> Z��� >�< (Q

  ()C� ����> �2-0��30
+  ��      �� 3
h =v+ �
Q-% =0� �   ))   �-�-C�K
�/ � M-C�
�/ (    �K� (��.K+

  x��Penicillium  �O�C>3� r�'7O� ��O>-�  .,>��� B�> (� �-|�+ (� �Z
�U	�  =v+ �
Q-% =0�

  (C��� ZC� �)��  ��   B./ p
$+ ���  PDA              ��K+> �K� �-%�K�-0O� �> (K7�� (K� ��+ (�º
C �� 

              KC37O� �M-
O-�-0K�� =+�K� ,�K� )�� =v+ �
Q-% M��O� � �O�� ����4kO   ����/-0K�� �M-C�

1
O �-~�-0�� � i�� �C>3� (8Q�g+ .  

  ��� �E���$F ��Q
  ��  ��$LJ� �� 4��@�J�$ ���� ���������� � :   (KC�+>�< (K
4% ��3K�  �K� �

(C��� <� (#g�+ 3� �>��7��>�-+ �� (:-�3+ �)  (KC��� �>T. harzianum  (KC��� �> � T. flavus(� 

H�� <�(7��C 3

@%   Naraghi et al. (2006)�� �>��7��. fO3� �-9� ����#+ (/ b
%3% ZC��   ( K�

  ��+m�       ��+> �� �� �> BL�� )ºC�n"��( ��O�)
6�         V �1K� ��K_ ���Ih�/ ��� 3� x~� 

    i.6 � ��
O�37)��� .      ,�1K
+ (K� �8� ��w3+ �>m��             � > ��K� (7)K� fO3K� �-9K� <� M3K�

()
/  ��   �}/-%� �> ,��-�� � )  ��.��    ���3Kw �3�)K	%� �m�    7O�K� (K��>       ��K+ (K�>�3��n 

(#
\>( ,�37� �C>3�. x~�� ��3�   (
4%  (C��� <� iC 3� (C�+>�< ���   �-K7$+ O-
)KO�~�-� m� 

     3g#+ r� 37
Q �
+,�37� �   iKC (8g\ ��4e 7O�K�  3K7+�   B.K/ p
K$+ <� ���<��   (KC��� 

  (:-�3+ ()
/ �>  ��    (7'C� ,��-�� ��� .Z
�U	����3� -�'+ <� 1
O �� (C�+>�< �(#g�+ 3�  �> �

 (C���T. harzianum  �T. flavus�C>3� (
4% (:-�3+  . ��� =	L =9\ H�� ��O�	� �b
%3% ZC��

        (C��� <� iC 3� <� (/ ZC� ���v7�� (�  ����-/I+ 7O�� iC (8g\ ��4e � �37+  B.K/ p
$+ <� 

���<�� �C>3� �-|�+  . ��� ��3�(C��� ��()
/ � ���-%��-0O��> ,��-�� � ºC ����+ (�  iKC  

       ��+ �> �% S
O � ��+  ��3\��7�3� .   [��\ 7\� ��-_ (�   �-9� a-g� =+�/   ��     > �-K+ ��
O��-2 �� 

          �>37)� ��_ ���Ih�/ ��� 3� ,�� i.6 ��3� �-/I+�O��.   �8� (�w3+ �>  �-9K� �   �K� �

    �-~�� (� (7.h�(C��� ��(C�+>�< ,�-�8� � �> (� (L�1+ �> �3d+      � j�K6 (K� ,>�1K�� ��-K_

  � �<�� (7.h�     ��3\ �>��7�� >�-+ ,� �� ��I B�3� . x~�   �(C�+>�< ��()
/ (
�/ �> >-�-+ � �� �
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  mn�

            <� M3K� 3K� �> ���-~K�� ,�1K
+ � ��K� �-K�'+ 3kC�K0C �� (C�+>�< `-O 3� (� �-�3+ ,��-��

 � (C�+>�<  (       H��	� 37+-7C��-	� Mu p�-% ��+� B�>�C>3�.       ��K	
% �> �3d+ (C�+>�< ���#+ 

�  (  +>�< &C�1�� ��-_     ����3� �j�6 (� (C�mn    (C�+>�< M3� )� ��       (KC�+>�< M3K� 3� �> �-~��  (

        t'.+ ��37+ �> B��/ p6 3� �>��.          (KC�+>�< <� KO�1
+ (K� ��IK� ��K���	
% (
4% B4�

 �>��7���� ��I� a-g� (
�/ (/ (� (7.h� (C�+>�< �C>3�) Naraghi et al., 2006.(   

�����  �� �+�L� � �$ :    $% <� (�w3+ ZC� �>           < � iKC3� ��3K� (KO����� �-Kg� &C�+<� �Y
#

`��1+                       ���K+� a3K: bKQ�\ �> (K#g�+3� fKC�� (K9�2 SK\� <� �>��7�� �� ,�@+ � �-��.
O �> ;\�� 

j-��  ��  �>�d% =+�/ �   ��  % �>
     ��3q% ��4e � ��	C  O� c-�� �N B�3� M� .%
    �KO>-� ���9L ����	

<� : �" (C�+>�< ,��� �I� � j�6 �m" (C�+>�< �� j�6 T. flavus (KC�+>�< ,��� �I� � � �"  j�K6 

(7.h� �I� � (C�+>�< ,���  (C�+>�< (�T. flavus ��"(7.h� �I� � j�6  (�   (KC�+>�<T. flavus �n" 

 (C�+>�< �� j�6T. harzianum(C�+>�< ,��� �I� � � {"    (7.Kh� �IK� � (KC�+>�< ,��K� j�6   (K� 

 (C�+>�<T. harzianum� �" < (K� (7.h� �I� � j�6   (KC�+>�T. harzianum ��"    (KC�+>�< �K� j�K6 

      (C�+>�< ,��� �I� � [��\ �> �-�'+� �"            � -K�'+ (KC�+>�< (� (7.h� �I� � (C�+>�< ,��� j�6 

[��\ �>�  ��"[��\ �> �-�'+ (C�+>�< (� (7.h� �I� � j�6 .  

         o-: (� B��/ p6 f�2 =+�� ��30% 3���           �� (
K��w 3K]� r�)K7w� �� 37+  >-K�.   ( �K_�� 

(%-�  ��          >�8�� �� B��/ �C>� ��� �> 3kC�0C <� ��× m� 7O��  37+      (K7�3� 3|O �>  �K� .  ��KN�2

��3\ ���+� ��9��$+ ���9+ �B��/ p6 3� �> O�
+ (%-�B�3�.  

                V 3K+ �K_�> Z

8% �� ���	
� =+�L [��\ o37�/ �> .C�+<� �����	
%3
]^% ,�1
+ ��C<��

   t6�� �(U��
� �_�> �   )
%�� �>3+R2 ���	
�        M�KNO� K��>�< � >30�	L �+-
� BK�3� .

   ���>3� B��>>�C ��-|�+ ZC��  ��      �> (KU��
� V3+ �m����  ���      BK��/ <� �K8� <��    ��-K_

B�3�         (9��$+ (U��
� V3+ �_�> BC�4O �> ��C>3� . ���>3� B��>>�C  ��  �>3+R2 ���	
� �

-
�)
%��+    �>{              4e >��Kw ���K	
� t6�K� Z
K
8% ��3� � ��� M�NO� (�w3+      < � �K8� ��K+��

B��/� (%-�  ��     ��3\ ��C<�� >�-+ ��7�3�.   (%-� >��8% ��7��  ��           � <��KO� pK�� pK6 �> �> SQ�K� �

x~� � �3
�  ���	
� ���)DS= disease severity ( H��<� �>��7K�� ��) 1970 (Booth   Y��Kg+

 (9��$+ 3C< o-+3���.  
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 mn�

(A×0) + (B×1) + (C×2) + (D×3) + (E×4)  
M 

DS =   

A: �8%    �3�_ (��> �� (%-� >� B :       �iKC (K��> �K� (%-� >��8% C :    ��> (K��> �K� (K%-� >��K8%  

D :(� (��> �� (%-� >��8% E:���4e (��> �� (%-� >��8% M :(%-� =/ >��8% ��   

 SQ�� �}+�/ (%-�=3�_ (��> (%-�=�  

 �% 3�_��% V3� �� ,�.O �� ���	
� S�}L + ���>  = iC (��> (%-�=�   

�� �% {{% V3� �� ,�.O �� ���	
� S�}L + ���>  = �> (��> (%-�=m   

{� �% ���% V3� �� ,�.O �� ���	
� S�}L +  ���> =(� (��> (%-�= �   

 �<-\ � V3� ,��� �}+�/ (%-� =��4e (e�> (%-�= �   

 ���	
� t6�� x~�)DI= disease index ( (9��$+ 3C< o-+3� <� �>��7�� ���C>3�.  

 ���	
� ���× ���	
� �_�>  =���	
� t6��  

��3�    o�� Z
e >30�	L (9��$+     B��/ <� �8� ��+��4e    Z
K
8% ��3� �      M�> Z
Ke >3K0�	L  

    �C>3� M��\� .C�� ���> ,�C�2 .        Z
e ���>30�	L `-	N+ �=/ >30�	L (9��$+ ��3� �Z
�U	�

�C>3� >���3� M�> � o�� .�� (9��$+ 3C< o-+3� Y��g+ 1
O ��>�<.   

30�	Lo�� Z
e> 
���× 

=/ >30�	L 
=��>�< 

          (9�2 ��7'+ ���_ Z
kO�
+ ()C�#+ � (9��$+ �BC�4O �>)       � K_�> �(KU��
� V3K+ �_�>

  +-
�)
%�� �>3+R2 ���	
��             � o�� Z
Ke >3K0�	L �+-
�)K
%�� K�>3+R2 ���K	
� t6��

       ��>�< �_�> � =/ >30�	L �M�> Z
e >30�	L (     (�+�> ��e ,-+<� <� �>��7�� ��  O�> ��  � ZK0 

 ���+� (+�O3� B$%Ms TAT C  M�NO�B�3�.  

�F��$(<  �E���#? �   5�� R�$�+ � � �����   $F S$(�$ F$  ��  4��%� ����� �   ����D�� ��$L� 

6�1� � :<����� ��3�� � =K+�L 
 ��K	� � V3K+ 
 �� (KU��CO-7W�1 K
�C) R. solani ( <�  � (K\-:

(.C� ���>-Q� (U��
� �+ �,�@+ � �-��.
O `��1+ <� iC 3�  H�� Y��gHeydari et al. (2004) <� 

r� B./ p
$+" ���� )WA(�� �>��7��  .�3��     (KO-� B$K_ <� ,�K�
	:� o-dKw R. solani 

 (C��� ��3�  �� e��\ �             �  �K�� kO-Kke ��-_ (� �2-0��3/�+ �����.+ ���+� B�> (� 

www.SID.ir



Arc
hive

 of
 S

ID

6$��2�� � �$�� : ��������	
���  ��� �� ���������� ��� ������ ��� �
�� ������������� � � ���� !�� �"#�  

  

  

  m{�

      B./ p
$+ ��� (��32 �O�PDA  �           B�3CIK2 ��-K_ (K7�� �> ��K+ (K� (O�<�� .  �Z
K�U	�

+   ()C� ����8.O� kO-ke ��-_ (� �2-0��30
+ �����. ��    ���-KC> >-K�� ��-~K�� ,��#� �

(�
7'� � 53L �� B�3� M�NO� )Heydari et al., 2004.(  

-
�)
%�� �>3+R2 ���	
� =+�L �<����� ��3�+  )V. dahliae (  ,�K��
� (\�� � (.C� <�

       H�� Y��Kg+ �,�K@+ � �-��.K
O `��1K+ <� iKC 3K� �>-Q�Kim et al. (2001)   B.K/ p
K$+ <� 

Acidified Potato Dextrose Agar) APDA ( i
7/u �
�� =+��� %  �> ,�1K
+ (�    �> 3K7
Q K�
+

�C>3� �>��7�� 37
Q) .Kim et al., 2001 .((C��� C����� ��     �<��KO� ��K�� 3K� ���K+� B�> (� �

�W
�C  �W o-: �M-
�C  ����76�� =q� ��-�-� 7w�37�� )  � (�
7'� + 
�)
 % M-
�3 (    ( K��32 �O� �

���$+ 
 B.W pPDA B�3� ��-_ )Hawksworth and Talboys, 1970; Kim et al., 2001.(   

������ :�"�$ 6��F� �E$F :   (KC��� KC�< ���K	
� ��9]� ��3�  �K� �R. solani�  B.K/ �m 

(7L��     B ./ p 
$+ � �� 3� (C��� ZC� PDA ,�37� j�6 (� ,���� ��C �I� ���w (9�2�  (��K5 

�� .(�w3+ ZC� �>,���� � ��<� ���L 1
O C R. solani �O�C>3� �-|�+ ���� ,�-�L (� .  ��KC<��

          ���� 3� ��+ iC 3v/��w �% (7�� iC B�I� <� x2 (U��
� >��8%  ��  B�3CIK2 ��-_ SQ�� �

)Heydari et al., 2004.(   (KC��� ��3K� C�< ���	
� ��9]� ,-+<�  �K� �V. dahliae   �3K
���3\ �K� 

(U��
� (.C� ��M-C�
�/ <� O-
)O�~�-� �> (9�2 � �� �V. dahliae) !G�37
Q �
+ �> M-C�
�/  (

      ,� o�#7O� � BL�� iC ��+ (�   �K�    ,��K�� (K�    �K�            � BK
2 j�K6 <� ,�)K0C 3C>�K#+ �-K7$+ C

��+     B�3� M�NO� B
Q32 � B
Q-/ . ,���� ��3�  ��            C�C�K
�/ ,-
)KO�~�-� ��K� (K� ����K� �

 1C��	
� =+�L     �C>3� �>��7�� ,�37� 3g#+ r� �� .         ��-_ (� ��C<�� �O< (C�+ <� �8� (7�� ��4e

   ���	
� t6��)G =   �SQ�� ��
�! =          ��>3+R2 ,��� � ��O�� �O� 3

@% S�}L �� ��
�� = ��
�

     � �>3+R2 S�}L ��F =       ,� = +�/ Z 7�� Z 
� <� � �C�� �>3+R2 S�}L �� ��
� ( B�3CI2 ��-_

)Kim et al., 2001.(  
  

T���UV� � �  

����� �����CDE��F� � :�#��G� ��H�< I��H
  �J�� V. dahliae   �J+�L� �� M�JN ��

    6�1� � ����D�� �� K$� : YC3: <�                 i KC (KO-	O 3K� (K� �-K�3+ ��K+� B��� >�L (� Z
kO�
+
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 m{�

3�+   (�
7'� >��8% �j�6    ��      (L�1+ j�6 M3� 3� ��3�  ,�@+ � �-��.
O  �    bK
%3% (�!�G   � !F� 

  >�L �� Z

8%         >�NC� �� b
%3% (� 3C>�#+ ZC� (/ �!/�G  �  ��/F�     M�KNO� ��3K� �>-KQ� �K_�> 

&C�+<� ���O>-� o-9\ =��\ �� (L�1+ �. �(�w3+ ZC� �>   (KC��� iKC V. dahliae )VD-Co-N-1 (

O (L�1+ c�6 <�
 (KC��� iC � �-��. V. dahliae )VD-Co-M-2 (     BK4� ,�K@+ (K9�2 (KL�1+ <�

2-0��3/�+ ��8Q�g+ B./ p
$+ ��� 2-0��30
+ � PDA�� B./ �C�N% . 

�E$(< ���2���/�� � ���2���2�� :�H%�O� �� �V. dahliae  : 2-qK��3W�+ ��$Q <� �

(��32 ��� V. dahliae (�
7'� >-�� B�L (� ��� 
�O�� 3��y �O� �� .+ ��$Q <�
 2-qK��3q �

 3�C��� <� TC( ��� V. dahliae� ����> C() ��C>-	L BQ�w (� �) Verticillate (  ����8.KO� ��

      �_� �-$+ >��7+� �> (O�� �> S��3� �W 
�C �O>-� �-�- .�U	�
M-C�
�/ �Z ��    �K� 3K��3� �� �<��KO� 

 /F" F/� × �/!G"  /���7��> .  

 ��H�< I��H
T. flavus � T. harzianum M�N ��6�1� � ����D�� ��$L�  : <� iC 3� �>

+ � �-��.
O `��1+ b
%3% (� ,�@!G� � !G  �-~�� T. flavus      �K� (9K��$+ j�K6 M3K� 3K� �> .

 �-~�� >��8% �Z
�U	�T. harzianum �-/I+ `��1+ <� j�6 M3� 3� �> !G   �KC>3�>���3�.   Z KC�

                [��K\ �K�� ��3� �L�)+ pC�3� � `��1+ <� iC 3� �> (/ >�> ,�.O fC�7O   �K�     > -K�� �-/IK+ �

B�� (7��>. �(�w3+ ZC� �> �� iKC   ( KC�T. harzianum) TH-Co-N-1 (   (KC��� iKC �T. flavus 

)TF-Co-N-1 ( (C��� iC � �-��.
O (9�2 (L�1+ <�T. harzianum) TH-Co-M-2 (   (KC��� iKC �  

T. flavus) TF-Co-M-2 ( ��� 2-0��30
+ � 2-0��3/�+ ��8Q�g+ B4� ,�@+ (9�2 (L�1+ <�

 B./ p
$+PDA�� B./ �C�N% .   

2JJ���2�� :�JJH%�O��JJE$(< ���2JJ���/�� � ��� �JJ� �T. harzianum�  T. flavus :

��3� ��(C��� 2-0��3/�+ � �� �T. harzianum (K��32 (/ >�> ,�.O   �K�   B.K/ p
K$+ ��� 

PDA      M-C�K
�/ &C��K
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