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Evaluation of Trichoderma isolates for biocontrol of Fusarium wilt of melon 
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��� E%
/ H�
I

 A6!PDA1��� + ��'�� �&
0�   7�% �� 
	� 
%' �' ��Q	 C ° Yh�4�* ����54  .

1��� 7
���9% A!
) E$�' �� 
	 ����54 M
:� 
%' �' + E8� % -+��@ Cz
! 
	� + P6$ 

�4�* {
�@, .� �'�) ���8% �� "�%, A@��� �&
0� ]
$ O�����! �' O�� �'���  

(Frommel et al. 1991) . '�(4 �� N�
%�, 1�� �'� F. oxysporum f. sp. melonis �* "'
Q�@� . ���

 ��
% ���:Trichoderma �2�! �' O�s ���8% �� �� O� � U�.@ �D�
) 
	  �� _) + ��J�� �


6& 
� �n8% {, �' -, -�4
2�$��'�� |�
$ U�.@ �&
0� {, ��2�! -'�' � . �	 �' _>@

1���   ���� P� ��
%h[[���%  �* �&
0� {�W�% U�.@ 1�� �� ���� .1���  �����% �+� +' �' 
	

 
%' �' A/
2�� 7�% �� �+� �	C ° �Y[��'�� +?!�:� �Q2�:� P� �
6& �'  . '�@ �� _)

1��� -�*  �	 ��� �� -+��@ G���* �' 
	�[[���%   U�.@ �����[�  
%�'����: ����� �� ��>@�

 �' �!h���%  1��� + ��'�� �&
0� '�� "�* m�I� -+��@ �n8% {, ����  ��:
 �%�� E$�' �' 
	

 
%' 
�C ° YX �.24 A��W� �' A @���& ��4 ��� X[ 7�% �� �R�' �[ ����54 �+� 

 �4�*(Elad et al. 1980).  

�' 1��  �@���  �� �4�� 
	  T. harzianum M�    T. harzianum T39�T. viride�  

T. virens DAR 74290 + Trichoderma sp. 96����� +' ^��J% �� 1� f�	 +   

T. viride+T. harzianum Bi ���I �
��$� �' �4
3+� G@�: "�* ���%�& �4�' m�Q�: A!�* �' �! 
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 �h

�* "'
Q�@� '�� ��&�� .
`: E%
! V�W P� \�
I �' N�
%�, 
� �&'�� �
��: ) �+��� ( �@ +

�* O
=4� ����: .  

 -�#�% 
%�'����: +
3 
	�
��: �'�[ O�����! �	 �� U�.@ +� 
%�'����: ��
% O�� 

�* �&
0� ]
$ .N�
%�, ��� �4
J�� 
	  �/�#% ]
$ �� � + A.24 �� p�� ]
$� + � 

�* "'
Q�@� .�) ��3�% �@ �' "'
Q�@� '��% ]
$ �% �� �)�' 7� �
6& �' A/
@ � � + �Q2�:

C ° �Y[�* +?!�:� .  

 "'
Q�@� '��% 
�4���� '
L���*h/�*�� A2�4��
�4, -'�! �&
0� 
� -
%#�	 + '�� �����4
@ 

 ]
$ ��i�* ��*
! -���� �	 �' �
2%�� ��9% gI� "#��$ �C� '�/  . "�* ��*
! �C� +� ��

 �nI ����* ��J�� -+��@ ]
$ �����4
@  .���� 
%' �' 
�4C ° Yh + �+� �' C ° Y[ \* �' 

 ��4 G���* +�� + �e
 *+� A/
@ �[�4�* ����54 ����
: A/
@  . '��L: �� ��'���
%,

"���4�+ �
��� + g�
@ -
	
��  -
	
�� �*� �4+� ���)o
Q:�� ( \:�% ��W �� �
� P� ��Q	 �	

�
��� E%
/ H�
I �"'��, -
	
�� �I
@ �� + �* O
=4���'�� �
@��� '�=%  . E��.: �� _)

 ��%�& G@�: "�%, A@�� 
	�R�'%ArcSin  (Little & Hills 1978) . �� "'
Q�@� 
�

O�4  ��#&�MSTATC� �&�� ���I �
%, E��9: + ��#=: '��% .  

  

����� ��T
:����� ��T
:����� ��T
:����� ��T
:     �� �C� -'��4 ��6z, m��W �� �.�
W �%������& ��'�%() �
��� ��� ! �' 
%�'����: 
	 �� �C� -'��4 ��6z, m��W �� �.�
W �%������& ��'�%() �
��� ��� ! �' 
%�'����: 
	 �� �C� -'��4 ��6z, m��W �� �.�
W �%������& ��'�%() �
��� ��� ! �' 
%�'����: 
	 �� �C� -'��4 ��6z, m��W �� �.�
W �%������& ��'�%() �
��� ��� ! �' 
%�'����: 
	


>@�@
>@�@
>@�@
>@�@��>@� -��24��>@� -��24��>@� -��24��>@� -��24        

����� �@��� 1�� �' A&� �
! �� '�� "�* "'
Q�@� ��.I N�
%�, �' �! 
%�'����: 
	 . 1��

 
� �&'
`: E%
! V�W P� \�
I �' N�
%�,�Y �
��: ) �+��� ( +�A&�� O
=4� ����:  . �'

.I �+� P� 
%�'����: �
��: + g�
@ �	
* �
��: �� ��z �6�
%�, 
�4���� ]
$ -�%�, 1�� E

 A.24 ���� ��
% 
� O�� F. oxysporum f. sp. melonis M�& �' �! �*+� m.W  '�� "�* �!v

�* ^��J% . g��@ A���!�>�	 G@�: 
	�C� ����� 
%�'����: ��>@� �� �C� 1�6z, ��S % ��h/[ 

 7�% �� �R�'�A6! PI
:� �' + �4�* ��2* �n8% {, G@�: �
� �@ + �4�Q/�0 �8�I' � 

@ + �4�* P6$ 7�% �� _>h �' �8�I' �[[���%   ���9% ����Y ���I #���@ E��% �R�' 

 � �&��(Vaartaja et al. 1979) . 7�% �� ]
 .2D �+C�Y ��>@� -��24
>@�@ �' A/
@ 
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 �i

 AS�z �� 
%�'����:)�[�*i/[�Y/[ (���% �	 �' ��>@� �4�* "'�' ���I ����  

(Burgess & Hepworth 1996) .
>@�@ ���: ��S % �� "�+� "' A6! �� 
%�'����: ��>@� -��24

�����  A6! G�9% +� 
%�'����: 
	PDA "�* �!v AI� 
� �e
�4��24
>@�@ + �* "'
Q�@� 

��'�� ���: . N�
%�, ��.* E��9: + ��#=: + ��'���
%, "�94 1� f�	 + A*
! �]
$ o�4

'�� ��.I.  

  

]
$ + ��
% �' �
��� E%
/ A�L�� 1��L:]
$ + ��
% �' �
��� E%
/ A�L�� 1��L:]
$ + ��
% �' �
��� E%
/ A�L�� 1��L:]
$ + ��
% �' �
��� E%
/ A�L�� 1��L:        


%�, 1�� �' ��
J�4� A6! G�9% �� N�(Dhingra & Sinclair 1995) GNA E%
* �! 

 ���!s
��[ g��@ 7����4 �O�� Y �O�� K2S2O5 � �
�, �O�� �h '�� ���� P� {, + O�� 

��'�� "'
Q�@� . ��3�% �	 �'h o��=% �' -���� �	 ]
$ �� O�� �h �
��: �	 ]
$ �� O�� 

�* 1���: .�4��4 _>@ : �	 �' ]
$ 
	 ���I G�9% 
%' �' ��) P�6: E$�' �' �
��

'�* P6$ 
: A&�� (Lumsden et al. 1989, Chang et al. 1986) .�4��4 -�* P6$ �� _)  
	

� ��9% N�
%�, ���� �' + �* -�+ �
��: �	 ]
$ �4��4 �� O�� �[���%   �n8% {, ����

�* ��J�� -+��@ .���� �8�I' P� 7�% �� O��! �	 N�
%�, 
	 "'�' ���I ���� ���* +� �' 

 AI� �� �4��24
>@�@ _>@ + �4�*���[��'�� ���:  .���% P� -��24
>@�@ 1�� ��  �' ����

 A6! G�9% +�GNA�6�* ���% P� G@�: + ��J��   �L +� A$�� �� ��W �� � 4
% 

�* NJ) G�9% yn@ .��&�� �S4 �' ����: �@ �
��: �	 ����P�6:  
%' �' ��) 
	 Yh 

�4�* ����54 � ��) ���r 
: '��5��4
@ ���' . + ;�
�* "�* �	
r � ��) _>@CFU �' -, 

 �* �.@
9% ]
$ O�� �	(Etebarian et al. 2000) . ��
% �' �
��� E%
/ A�L�� 1��L: ���

 -+��@ � �D -+
	 P� �' -�* P6$ �� _) �
��� E%
/ �� ��6z, O� � �� O�� P� H�
I

@ + "�* '�$  AI� 
� �4��24
>@�@ _>���[���% P� + ��'�� ���: -, ��   +� -, ����

 A6! G�9%GNA��'�� NJ)  .� �! ���r �� _)  + ;�
�* 
�4, '��L: 
	CFU/g �.@
9% 

��'��.  

  

 A�L�� 1��L: A�L�� 1��L: A�L�� 1��L: A�L�� 1��L:Trichoderma    �C� 
� "���	 + ]
$ �'�C� 
� "���	 + ]
$ �'�C� 
� "���	 + ]
$ �'�C� 
� "���	 + ]
$ �'        
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 �X

�* ��Q� M�& �' �! �*+� -
�	 �� ]
$ �' 
%�'����: A�L�� ���  

(Etebarian et al. 2000, Chang et al. 1986, Lumsden et al. 1989) ��
J�4� A6! G�9% + 

 
%�'����:(Elad et al. 1982b)�* "'
Q�@�  . �� 
	�C� �� "��.2D ��>@� A�L�� 1��L: ���

 '��L: �&'
`: 7��R� ���� P� �' + {
J�4� 
%�'����: ����� �	 �� "�* ��6z, �C� 

 +
3 N�
%�,�[���%   + �* "'�' -
�: {�$ �8�I' P� 7�% �� ���* +� �' �n8% {, ����

���% P� -'��4 m�I� �� _)  �� 
%�'����: ��
J�4� A6! G�9% yn@ +� ���9% -, �� ����

�* NJ) A$�� �� ��W . �
��: �	 ������&�� �S4 �' ����: �� �! '��L:   "�* �	
r 
	

(CFU) ����� �	 �' �C� �	 ��� ��'�� �.@
9% . �' ]
$ �' 
%�'����: A�L��� �' ��3�% 

 
�4
%�h ��[ ��[ + X[A&�� O
=4� �C� A*
! �� _) �+� .  

  

�=��4�=��4�=��4�=��4        

����� �T������ �T������ �T������ �T�    E�
8�% A6! ;+� 
� "#��$ �%������& ��'�%() �
��� E%
/ +� 
%�'����: 
	E�
8�% A6! ;+� 
� "#��$ �%������& ��'�%() �
��� E%
/ +� 
%�'����: 
	E�
8�% A6! ;+� 
� "#��$ �%������& ��'�%() �
��� E%
/ +� 
%�'����: 
	E�
8�% A6! ;+� 
� "#��$ �%������& ��'�%() �
��� E%
/ +� 
%�'����: 
	        

����� L@�: + �*� �� <4
% <��@ �*� 1�0 �@��� '��% 
%�'����: 
	O���2�% �  
	

�4�* �
��� E%
/ .k�	 +� �' +�6�) ��	 1�� ��'�54 "�	
6% �
��� E%
/ 
	 . �'

����� '��$�� ��3
4 �
��� E%
/ + 
%�'����: 
	� �*� 2�%O���  
	 
�4, g! + ]�4� �
�2�

'�� g!��: .����� + �
��� E%
/ �! �%
5 	 �4�* "'�' A6! -
%#�	 
%�'����: 
	���  1

� L% 7+
Q: k��J% 
	�
��: ��'�� "�	
6% ��' . E�
8% �' �
��� E%
/ H�
I �! �LI�%

����� 
	 T.harzianum M  �T.vires DAR 74290+ Trichoderma sp.96�* "'�' ���I   �'�i� 

 \�:�: �� �	
* �� A.24 �
��� E%
/ H�
I �*� �� _) A/
@��/ih � �Y/h� + h�/i� 

 �*� N	
! ��R�'�* "�	
6% . �
��� E%
/ ���%
5 	Y� A6! 
%�'����: �� E.I A/
@ 

 ����� E�
8% �' �
��� E%
/ �*� N	
! �R�' ��*Trichoderma sp. 96 ��/h� '�� �R�' 

) �+���.(  

  

  

�+����' �  H�
I O����2�% �*� �� ��'�
� �RFusarium oxysporum f.sp. melonis �� A.24 
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 ��

8�% A6! �@��� �' �	
*E�
A2�4��
�4, 
�  
	 �i���
% �� �L� A/
@   �4�  
Table 1. Percentage of growth reduction of Fusarium oxysporum f.sp. melonis in dual culture 

to antagonistics 168 h after inoculation 

����� 
%�'����: 
	  �*� N	
! �R�' % growth inhibition 

Trichoderma isolates -
%#�	 A6! 
Simultaneous culture of 

Pathogen and Trichoderma 

-
%#�	��z A6!  
culture of  pathogen 

before Trichoderma 
T.harzianum M 65.39 a 53.36 b 
Trichoderma sp. 96 68.58 a 59.39 a 
T.virens DAR 74290 58.12 a 42.2 b 
T.viride 10.04 b 0 c 
T.harzianum T39 - 46.15 b 

 1�% '��/� �+��� �2	 ����: �
�D 1�54
�%  

 yn@ �' 1�4�' -�%�� 
� �4�* "'�' -
64 k��J% a+�3 
� �! ��
	�
��:P<0.01 ���' 

� L% a?�$� �4��' ��'.  

� =A&�54 ���I N�
%� , '��% �S4 '��% �
��:  
Data are means of 4 replicates. 

Significant differences are denoted by different letters within each column at P<0.01 

according to Duncan ,s Multiple range Test.  

= Treatments was not included     
        

 �T� �@��� �T� �@��� �T� �@��� �T� �@���A����
�%A����
�%A����
�%A����
�%    
	
	
	
	 E%
/ H�
I O���2�% �*� �� ������ �' 
%�'����: ����@ |�
$ <�
%  E%
/ H�
I O���2�% �*� �� ������ �' 
%�'����: ����@ |�
$ <�
%  E%
/ H�
I O���2�% �*� �� ������ �' 
%�'����: ����@ |�
$ <�
%  E%
/ H�
I O���2�% �*� �� ������ �' 
%�'����: ����@ |�
$ <�
% 

�
����
����
����
���        

 �� _) -
&��@ Cz
! ���%
5 	 �'Y�  G�9% +� �' �
��� E%
/ + �* A*�'�� A/
@

 ��'�� xJ6% A&�� ���I A6!A����
�% 
	 ����@ |�
$ T. vires DAR 74290 1�54
�% 
� 

iY/ih+ 1���6�� ��'�
� �R�'   T. viride 
� ��/� �� �� ��T�: 1�54
�% 1����! ��'�
� �R�' 

 �' \�:�:�� + �i� �� �L� A/
@ ��
% �4������� �'  E%
/ H�
I O���@ �% �*� �� 

 � �*�' �
���) �+��Y.(  

�'  -
&��@ Cz
! ���%
5 	�[�4�� -'�' ���I �� �L� A/
@   + �* ��*�'�� 
%�'����: 
	

A&�� ���I A6! G�9% +� �' �
��� E%
/ .����� 1��  ��T�: �S4 �� 
%�'����: 
	

A����
�% 
	%���@ �% �*� �� ������ �' ���&��z � L% a?�$� �
��� E%
/ �  ��'
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 ��

A*�' '��+ .A����
�%  G@�: "�* ����: 
	T. virens DAR 74290 H�
I �*� �� �R�' �R 

�4'��4 ������ �
��� E%
/ . ����� �' ���:��R�'T. viride �' ��'�
� �R�' 1�54
�% �� 

 + A/
@�i� �� �L� A/
@ ��
% �4� \�:�: �� �� + i '�� �R�' )�+�� Y.(  

 �+��Y – H�
I O���2�% �*� ��'�
� �R�' 1�54
�% Fusarium oxysporum f .sp. melonis 

 �T� �@��� �' �	
* �� A.24A����
�% 
	-
&��@ ;+� 
� 
%�'����: ����@ |�
$   
Table 2. Percentage of growth inhibition of Fusarium oxysporum f.sp. melonis by metabolites 

produced by different isolates of Trichoderma using cellophane overlay technique 

*A2�4��
�4, H�
I 
� -
&��@ 1�*�'�� -
%�   
Time of removed of cellophane with antagonistc fungi * 

�[ A/
@  
40h  

Y�A/
@   
24 h. 

����� 
%�'����: 
	  
Trichoderma isolates 

A6! �� �L� -
%����
���                                        **  
                                         Time after pathogen inoculation 

�i� A/
@  
168h 

��A/
@   
48h  

�i�A/
@   
168h  

��A/
@   
48h 

  

100 a  100 a  28.65 a  56.62 a  T.virens DAR74290   
93.6 ab  97.8 b  �  �  T.harzianum T39 

76.42 ab  96.94 b  25.02 a  36.17 b  T.harzianum M 
30.2ab  51.2 c  21.17 b  22.08 c  Trichoderma sp. 96  

6 b  14 d  8.17 b  3.33 d  T.viride M 

*'�� A6! G�9% 
� U
�: �' -
&��@ +� A2�4��
�4, �! �4
%� 7�% .  

**'�� ��&�� ���I s
� A6! G�9% +� ���
��� �! �4
%� 7�% .  

 1�54
�% �+�� 1�% '��/�i�% ����:  �*
�.  

"�* "'�' -
64 k��J% a+�3 
� -��@ �	 �' �! ��
	�
��:  1�4�' -�%�, 
� �4�P<0.01  ���'

� L% a?�$� �% ��' � *
�.  

�A@� ��&�54 ���I N�
%�, '��% .  
  Duration at which antagonistic fungi was on cellophane in contact media. 

  Time the pathogen grew on above media.  

Data are means of 6 replicate plates. 

Significant differences are denoted by different letters within each column at P<0.01 

according to Duncan,s Multiple Range Test 

-= Treatments were not included.       

� �@���� �@���� �@���� �@��� �T �T �T �TA����
�%A����
�%A����
�%A����
�%    
	
	
	
	 H�
I O���2�% �*� �� ������ �' ���&  H�
I O���2�% �*� �� ������ �' ���&  H�
I O���2�% �*� �� ������ �' ���&  H�
I O���2�% �*� �� ������ �' ���& F. oxysporum f.sp. melnis        
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 h[

 �' �
��� E%
/ H�
I �*� �� ��'�
� �R�'�i���
% �� �L� A/
@  H�
I '��% �' �4�  

T. virens DAR 74290 �hh/h� H�
I '��% �' "'�� ��!��3 T. harzianum T39 ���/�h �R�' 

 '��) �+���.(  
  

�T�:�T�:�T�:�T�:����� ������ ������ ������ �     
	 
	 
	 
	    Trichoderma    �4
J�� G���* �' "#��$ �%������& ��'�%() �
��� N	
! �'�4
J�� G���* �' "#��$ �%������& ��'�%() �
��� N	
! �'�4
J�� G���* �' "#��$ �%������& ��'�%() �
��� N	
! �'�4
J�� G���* �' "#��$ �%������& ��'�%() �
��� N	
! �'        

 �+�� �� �����n4
�	��
��: 1�� '�* �% ^
. �@�   �
��3� �� �6�
%�, 
	�� �R�' 

� L% a?�$� '��' '��+ ��' .-���� ]
$ -'�! "'��,  q/
� �
��� E%
/ ��
% 
� �6�
%�, 
	

�[[�' p�% �R�' �f	
��  ��'�� "#��$ 
	 .  �
��: �' g�
@ -
	
�� '��L: �R�' 1���6��

T. harzianum T39_>@ +  T. virens DR 74290   E%
/ ��
% "���	 �� �
�����'�� "�	
6% .

 O���!� �� -'+#&� �T� �' g�
@ -
	
�� '��L: �R�' 1����!T. viride �� ��6z, -���� ]
$ �� 

% �� �
��� E%
/ H�
I -�#��/h��'�� "�	
6% �R�'  . �����T.virens DAR 74290 1���6�� 

'�' -
64 -
	
�� �*� N��#&� �' �� ��T�: -�#�% .����� ��T�: N�
%�, �'  
	Trichoderma �� 

�
��: �' ��T�: �R�' 1���6�� �A2�4��
�4, ��>@� -��24
>@�@ �� �C� 1�6z, m��W  

 T. harzianum T39  ��
% "���	 ��  -�#�% �� �
��� E%
/ih/���* "��' �R�'  .�
��:  

.T.  virens DAR 74290 '�' -
64 "
�� �*� N��#&� �' �� ��T�: -�#�% 1���6��) �+���.(  

        

]
$ + ��
% �' �
��� E%
/ A�L�� 1��L:]
$ + ��
% �' �
��� E%
/ A�L�� 1��L:]
$ + ��
% �' �
��� E%
/ A�L�� 1��L:]
$ + ��
% �' �
��� E%
/ A�L�� 1��L:        

 �
��� E%
/ H�
I ��
% �'CFU �[i  × )h�/[ ± ii/X (��'�� 1��L: O�� �	 �' . A�L��

)cfu/g ('�4
% A�
T j
.��8: �C� 
� ]
$ �� 
%�'����: -'��4 �&
0� �� ^���% N�
%�, � . ��

 �
��: �' '�� "�* �&
0� ]
$ �� 
%�'����: ���%
5 	 �
��� E%
/ A�L�� �
�% -�� /

T.virens+FOM  �[h  × )�h/[ ± �Y/� ( �'h��
% �� �L� �+�   �� �4��[h  × )[X/[ ± [X/� ( �'

�[% �� �L� �+� ��
 A&
� ���d: �4� . '�� "�* ��6z, 
%�'����: 
� �C� ���%
5 	 �
��: 1��	 �'

  �� �
��� E%
/ A�L���[h  ×)�/[ ± �/� ( �'�[��
% �� �L� �+�    �� �4��[h  ×)�/[ ±Y/� (

 �'X[��
% �� �L� �+�  ���d: �4� '�!.  

  

 �+��� – H�
I O���2�% �*� �� ��'�
� �R�' Fusarium oxysporum f.sp. melonis  �T� �'
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A����
�% ����� ���& 
	 ��
% �� �L� k��J% 
�4
%� �' 
%�'����: 
	 �4�  
Table 3. Percentage of growth inhibition of Fusarium oxysporum f.sp. melonis by different 

isolates of Tichoderma (volatile metabolites) various period after inoculation 

��
% �� �L� A/
@ �4�  
Hours after inoculation 

����� 
%�'����: 
	  
Trichoderma isolates 

168  48   
53.35 a 0d T.virens DAR 74290  
35.11 b 16.27 bc Trichoderma sp. 96 
37.82 b 37.86 a T.harzianum  
45.34 ab 25.53 b T. harzianum T39  
18.45 c  13.89 c  T.viride M 

 

 1�54
�% �+�� 1�% '��/�h�% ����:  � *
�  

 yn@ �' 1�4�' -�%�, 
� ��4�* "'�' -
64 k��J% a+�3 
� -��@ �	 �' �! ��
	�
��:

P<0.01� L% a?�$� ���'  �% ��' � *
�.  
Data are means of 5 replicate plates 

Significant differences are denoted by different letters within each column at P<0.01 

according to Duncan,s Muliple Range Test. 

        

 A�L�� 1��L: A�L�� 1��L: A�L�� 1��L: A�L�� 1��L:Trichoderma        

 
%�'����: A�L��)cfu/g ( �'h � �[ � �[ � X[��
% �� �L� �+�  "���4� �4� ��'�� ��� . ��

A&
� N	
! ��'�� ��6z, 
%�'����: ]
$ �! �%
5 	 
%�'����: A�L�� ��!��W .� -�� / �

 �
��: �' 
%�'����: A�L�� �
�% DAR74290+FOM T. virens  �'h ��[ ��[ + X[ �� �L� �+� 

��
%  \�:�: �� �4��[i  ×�/Y � �[�  ×)�/� ± � (  ��[�  ×)�/Y ± X ( +�[�  ×)�i/[ ± [h/h (

"���4� ��'�� ��� . A�L��CFU �� k��J% 
	�
��: �' A*
! O
5 	 �' �C� �' �[�  ×�/� 

 
:�[�  ×i/�'�� ��d�% .  

  

  

  

 �+���–����� �T�   k��J% 
	Trichoderma  ��'�%() �
��� ��������� ��� ! �'
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"#��$ �%������&  
Table 4. Effect of Trichoderma isolates for biological control of Fusarium wilt of melon 

under glasshouse condition 

 �� 
%�'����: -'+#&��C�  
Seed treatments 

]
$ �� 
%�'����: -'+#&�  
Soil treatments  

�
��:  

-
	
���R�' g�
@  
%healthy Plant 

o
Q:�� �:�� )�����4
@(  
Plant height (cm) 

-
	
���R�' g�
@  
%healthy plants 

  

o
Q:�� �:�� )�����4
@(  
Plant height (cm) 

Treatments 

100a  25.2 a  100a 23.83 a  T.v. DAR 
100a  23.3 abc  100a  22.73 ab  T.h. 39 
100a    23. 4 abc  100 a  21.17 abc  T.h. M 
100a  24.6 ab  100a  22.33 abc  T.v. 
100a  22.27 abc  100a  20.33 abc  T.96  

�  �  100a  18.67 bc  (T.v.+T.hBi) 
83.65 a 22.1 abc  61.06 b  21.17 abc  FOM+T.h39 
81.47 ab  24.27 abc  49.97 b  19.83 abc  FOM + T.v DAR 
75.47 ab  25.1 a  38.87 bc  19 abc  FOM+  T.h. M 
44.02 b  20. 8 c  21.76 bcd  19.33 abc  FOM+T.96 

�  �  16.43 cde  17.67 c  FOM 

+(T.v.+T.hBi) 
37.72 b 21.37 bc  5.3 de  19.4 abc  FOM+T.v. 

�  22.47 abc  �  19.8 abc  g�
@ �	
* 
        (Healthy control) 
5 c 11.67 d    0 e  9.33 d  "'��, �	
*  
        (Pathogen control)  

  

 o
Q:�� 1�54
�% ��:�� o
Q:�� �� ^���% �+�� 1�% '��/����% "
��  � *
� . �R�' �� ���'��/�

"�* "'�' -
64 �% ����: �@ �' '���% g�
@ -
	
�� �R�' 1�54
�% �4� �*
�.  

* = ^��J% T. viride  +T. harzianum Bi "�* ���: ���%�& 7��R �� �4�' m�Q�: A!�* �' 

A@� ."�* "'�' -
64 k��J% a+�3 
� �! ��
	�
��:  1�4�' -�%�, 
� �4�(P<0.01) ���' 

� L% a?�$� �% ��' � *
�.  
Data on plant height are the means of 18 plants and data on % healthy plants are the means of 

percentage of healthy plants in 3 replicate pots. 

Significant differences are denoted by different letters within each column according to 

Duncan,s Multiple test (P<0.01). 

T.viride+ T.harzianum Bi was formulated by Talphighe –Daneh Co. Iran 

(T.v.+T.hBi) and FOM + (T.v.+T.hBi) were not included in seed treatment test. 

T.v. DAR=T. virens DAR 74290, T.v.= T.viride. T.h39=T.harzianumT39 

 T.hM= T.harzianum M, T.hBi= T. harzianum Bi (Trichdermin B) 

FOM= Fusarium oxysporum f.sp.melonis 

q9�q9�q9�q9�        
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����� E�
8: �)��@+�!
% �@��� �'  �* "�	
6% E�
8�% A6! �� "'
Q�@� 
� 
%�'����: 
	

 �*� 
%�'����: 
	 ����� �!F. oxysporum f.sp. melonis  �� �'
I ��+ ��$
@ "'+�9% ��

 +� +�6�)�% O���@ �4'�.4 �
��� E%
/ 
	. -�#�% �� �*� �� ��'�
� �R�' 1���6�� 

h�/i� ����� -
%#�	 E�
8: �' �R�' Trichoderma sp. 96 + �* "�	
6% �
��� E%
/ 
� 

 xJ6%�'������� ��
@ �� A.24 �:s
� ��Cd: A�
I� 7��I H�
I 1�� �! �  
� E�
8: �' 
	

 H�
IFOM'��'  .�@��� F�
�4  �
@ �' ���
6�4 + �%
d�) 
	���� �@ �! '�' -
64 #�4 

 1���@�T. harzianum   
� E�
8: �' �@��� '��%F. oxysporum �! '�� "�* ��� �
�$ �6�� �� 

�% AL4
�% O���@ �% �*� �� G8& + "'�.4 O������& � ��) +� �' +�6�) �� �'
I ��
�4 . �'

�2�� �
��� E%
/ + 
%�'����: '��$�� E9%  "�	
6% g!��: g! + P : �
�2� H�
I +' 
	

�4�* .�@��� F�
�4  
	'�.��) ���i ( +-
��
.�/� -��
��	 + )Y[[[ (��Cd: 7��I ���%  �

�% 
%�'����: s
� �*
� . �T� �@��� N�
%�, �'A����
�%  
� 
%�'����: ����@ |�
$ 
	

 AS�z �! �* xJ6% -
&��@ ;+�7
.�!�:����� ���&��z   A6! G�9% �' 
%�'����: 
	

 �R�' -, <.: �� + ��&
� N��#&� -
&��@ �I�+ +� �' H�
I -�4
% -
%� 7�% N��#&� 
�

��% N��#&� #�4 �*� �� ��'�
 A&
� . �' �*� �� ��'�
� �R�' �@��� F�
�4 1� f�	

-
%�  N	
! �' �9*��% '��% ��T�: �R�' �! '�' -
64 N�
%�, �	 �' "�* �L�
n% k��J% 
	

A&
� N	
! -
%� N��#&� 
� �	
* �� A.24 H�
I �%���@ �% �*� .����� �T�  

 T. virens 74290 4 +� �'( '�� 7��R �� �
��� E%
/ H�
I Fungicidal�* "�	
6%  . �� _)

A&�54 O
=4� �*� #�4 ���� G�9% �� ���+� �LnI �
8�4� . 7��	
6% 
� "�%, A@�� F�
�4

 �
@ �' -��
��	 + -
��
.�/�Y[[[ +� �� ����� 1�� �T� �! P. erythroseptica �@��� #�4 

"'��4 '��' A8�
n% �4� .�� �� �� ���:
� �
��� E%
/ H�
I 7�+
=% �' �
��� E%
/ ) A6!

E�
8�% (A����
�% �* "�	
6% -
&��@ ;+� �' �����n4
�	 
 �0 + A*��4 �4�� D �*�  
	

�4�� G@�: "�* ����:  
�4, �� �$�� ��3 + "'��4 ������ H�
I �*� �� 
%�'����: 
	

H�
I A�R
$ ��Cz A�
I� �! A&�� �=��4 -��: �% '��' �6! "�* A����
�% 1� f�	 + �

�% �*
� �Tu% �
��� E%
/ ��� ! �' �4��: .A����
�% �' '���% '��% o�4 '��% �'  ���&��z 
	

 �! A@� "�* xJ6% + "�* O
=4� -��56	+() ��
@ G@�: '
�� 7
8�89: 
%�'����:
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 h�

g�#4,  
�� ��
 ���! ��s��@ 
	� + ��
!���+#��  ��
4
!���+�4� ��
4
!���  1� f�	 + �
4

��4, P�:���  � 4
% ��
	Trichodermin �Alamethicin � Paracelsin �Trichotoxin �Gliotoxin + 

Viridin1���@� G@�:  �% ����: 
%�'����: k��J% 
	  �54�5D �' �Tu% N84 �! �4�*

�% 
Q�� ��������� ��� ! �  !  (Papavizas, 1985 Elad et al. 1982a, Dannis & Webster 1971b) .

 ����:GliotoxinG@�:  T. virens �� g�% -�� / ��4, 1��: H�
I ����� �' -, "�4��'�
� P�:���  
	

 A@� "��'�� ;��#� �
��� E%
/)Howell & Stipanovic 1983 .( 1� f�	T. virens  g�#4,

�% ����: �
 ���!+�4�  "���	 �� �! ��
�4Gliotoxin�4��� �� AL4
�% �'  �4�O���� !  
	  

Botrytis cinerea  '��' A2��� �@ �T�)Dipietro et al. 1993 .(  

T. harzianum ��4, �� �L�@+ � %�' #�4  P�:���  
	)Ghisalbeerti & Sivasithanparam 1991 ( +

g�#4,  
	(Lorito et al. 1994)H�
I ���/ ��  �% ����: k��J% 
	 � ! . ����: '��% �! � D�	

 �����T. harzianum T39 ���� + AD 
%� A@� "�64 ��$
 * )Chet & Baker 1980(  -
64 

 �! �4'�'T. harzianum ����� �' Rhizoctonia solani  +Sclerotium rolfsii g�#4, 
	  

3-(1,3)-glucanase \.@ �! '��4 ����: �
 ���! + exolysis��4, ����: + ��'�� �2��   P�:���

�64 "�	
6%.  

��
�%A��  ���& 
	)�
� (�% �*� �� ������ �' 
%�'����:  �
��� E%
/ H�
I O���@

�%
5 	 ����� �!  
%�'����: 
	Y� �� E.I A/
@ FOM'�� �Tu% �4�* "'�' A6!  .7
.�!�: 

 ����� ���&T. harzianum T39
� � /h� ���& '��% + ��'�
� �R�'  Trichoderma sp. 96 
�

�h/����'�
� �R�' ��   �
��� E%
/ �*� �� ������ �' �� �T� 1����! + 1���6�� \�:�:

� �*�' . H�
I �*� �� ��'�
� �R�'FOM �T� �' 7
.�!�: P� + ��&
� N��#&� -
%� A*C� 
� 

 ��6�� <�=: E��' �� A@� 1��% �! A*�' -
%� �� A.24 '�LR �4+�7
.�!�: �W ���& 

 P�6: E$�' ��2� G�9% �' -
%� A*C��*
� ��) .
)� -��
��	 + )Zeppa et al. 1991 ( ��

A����
�% -��!s E%
* '�L�% ���& 
	 E��� �
	  G���* �' �� -+��) 
Q�, + 1)�: 7
8�6% �
	

 �� 7+
Q�% A6!T. viride ����� �! �4'�' -
64 + + "'�+, A@' ��  ;+� + '��% �H�
I 
	

A����
�% ����: A�Q�! + A��! �' A6!  
	�4�Tu% ���& .A����
�%  ���& + ���&��z 
	

�%  ��� �
��� E%
/ 
� g�8�2% U
�: �� �
�4 + ��&
� �
6�4� ]
$ |�& + E�$ �' � 4��:
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A2�4 
�4, ��C���T�: .��4, 1�� v�Q4 + ��T�: o
L* P�:��� "���' s
��3� 
	   -, o
L* �! A@� �

 ��
���* "'
% ������% -�+ 
� U��L% �n��� ��
@ ��
4��: + G�9% ��C� A�	
% �"�* ����:

g2�4
��� ��4, a�`% ��� 
	 P�:��� '��' ]
$ A��W�+ A��?3 
� g�8�2% �n��� + 
	  

)Baker & Cook 1974(.  

H�
I ��T�: �4
J�� G���* �'  ��'�%() �
��� ��� ! ��� 
%�'����: A2�4��
�4, 
	

A&�� ���I �@��� '��% �%������& .+� �' ��
% -'+#&� ;T. harzianum T39 A.24 ���[ O�� 

 �	
* �� A.24 g�
@ -
	
�� '��L: �R�' �
��� E%
/ H�
I �� "'��, ]
$ O�����! �	 ��

[i/i�'�� �R�'  . '+�3 ]
$ �' 
%�'����: A2�4��
�4, �Tu% -�#�% EI��3�[h CFU �	 �' 

 A@� ]
$ O��(Adams 1990). -'+#&� �['����: ��
% O��  ]
$ O�����! �	 �� 
%��[X��[h 

CFU�% g	��&  �% P�'#4 �L�.W G���* �� �! ��
�4 �*
� . ��>@� �� �C� 1�6z, ;+� �'

 '��% �' "'��, ]
$ �' �C� A*
! + g�
@ �	
* �� A.24 g�
@ -
	
�� '��L: �R�' 
%�'����:

T. harzianum T39  +T. viride ��  \�:�:ih/�� + XY/��'�� �R�' .  

 �'�4�� ��T�: -����  _ � 
	Trichoderma �%������& ��'�%() �
��� E%
/ H�
I +� 

����  G@�: �54�&�4���: �Q��* + '�(4 P�4) ���� ( �=��4 + ��&�� ���I �@��� '��%

��&�� �4
J�� G���* �' �! �4�  |�! ����� �T. harziamnum��   -�#�%i����	� ����� ��R�'   

T. harziamnum ��  -�#�%i�  �
���* ����� ��R�' T. viride -�#�% �� i[�����  + �R�'   

T. viride  -�#�% �� �	
�� 
���
��� + 7
&, �@��� �2@u%hX -�#�% N	
! q/
� �R�' 

���� �%������& ��'�%() A@� "�* �54�& .  

�@��� F�
�4  
� 
	: 7
8�89
:�' -��
��	 + )Datta et al. 2000 ( ��� ! �'R. solani  G@�:

 ��>@�T. harzianum  #�4 N�
%�, 1�� �' A*�' A8�
n% �C� N*�) ��� #���@ E��% '���
! +

�* "'
Q�@� �R�' +' #���@ E��% �� �C� +� �� ��>@� 7
.T ���.  

�64 "�	
6% ��5�6D N	
! N�
%�, ��W �' ]
$ �' �
��� E%
/ A�L�� �' .

AD + -���@ �
3��� )Sivan & Chet 1986 ( �� 
%�'����: A2�4��
�4, -'+#&� �! �4'�' -
64

 �
��� E%
/ A�L�� N	
! q/
� ]
$)F. oxysporum f. sp. melonis (Y� A*
! �� _) �+� 

�* . "�	
6% 1� f�	��'�� -'+#&� �! h 
� �[ �� "'��, O� � U�.@ ��
% O�����! �' O�� 
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 �� _) ]
$ �� 
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