
٦٠    

�
K� ��2[��&	
��7
 ��
$��
  (Biocont-T) Trichoderma harzianum  

-
�� ��� &� � <�- �1
�1�
 "/�����
����! "����C��
  

 0
�%�
 &���� ���
��-�
 &K
�7
 &�   
  

*��-��� '
����	�� 0!�-*	       .    *�K�	�� * � '��� ��!�  
 0�)���� ��+���� ��� / ������� �� �–��!��� �

��   

�������� S���� �2�
* ��!��� 1   
�-�.�
  

�� .���U����	(�+J�� ���
�� 0L)  VEE>/VEE? �2�
 *- U����������� S" S��� � �
�
�� �$�/�� 
��������. ���T+ ����	�� .�
H+ $���b� ���D
�� �-�Hc* Biocont-T) Trichoderma harzianum (

 *A .L
�

 SL���) 6 . ��%��� ����� 	�� *������ 2���� *- �-�HcV . *������ 2���� ��c �-�Hc
 + ��	+�
�� '��
�� *- 0+J�� 	��9 . �-�Hc '�	� "����D
 " (�
� *- 0!���  =�! �2�
2��" ����

	��
���
"#-� .

! 1 � 
���� ��$��J
�� .���2D�� ��
!+ ��U0

+�� ���+)�  (��

 #�- 0 0	

��
 0�
+�� ,�+�
 � � .�2��+
�� ����D
�?. %�/� � 0�!��� �+ *+�� ]$�+��� �AU *+T� �
�-:  

.	U      $���b� ���D
�� �-�Hc*  Biocont-T I�%�� ��%��� .���l ���$
�� ������ *- ����

 �	���
 *- 1��D�D��� #���b� 		�� ���+�3� .L+J � (�H)�� �
��� .��!����

 ��Y� �� '��" .���c ���� *- 

��%��� . #���b� 		�� ���+�3� .��� � (�H)�� ��
�
�� .��! *- ����

 �	��� ��c X+-�Hc .	U �
�
 	
� �������� .����+�� 		�� �� ���7E �  6?E � 
�

 .���+� �
��� ���
 ���/�  	��� ������� '
 �
�� 

'�+-�Hl�)
�� *- ��%��� ����� 	����	+�
�� 0D��� *- .L+J�� 0D� 	��� 0+J( .������ 		� .� � �
� 1
 	
� X��� I� ��� ���A���7E *- ����

 �	��� 2D- '�+-�Hl� � 
�

 .2�U '�� *- 1������� '
 ��� 

 	
� ��!�� �%A6?E ��
��� 		� *- ����

 �	��� ��c �H�U '�+-�Hl� .	U� 1�
��� ���
 ���/� 	��� �
�� 
* ����-�Hl� �	�� 0+J
�� *- ��%��� ����� 	�� �-�Hl�� ����D
 ���D�� 0���
 C�
� *-  . X+-�Hc .	U

 ����� 	����� .����� 0!�� *- ����

 �	��� 0+J
���6@ % ����� ���	�� ����+�� *-�67% �	
� ����D

����

 '�+-�Hl� � 
�

 .���+ �
��� 1�-�Hl�"����� 	����� .����� 0!�� *-  ?Q%�9> % �	
� ����D


����� ���
�� 0!���� *-� *���+�� � � 0+J
��� �-�Hl�� �-�Hl�97%�99 % ����+�� *-� *���+�� � �
����� 	����� ���	��?Q %�9> %*���+�� � � .  

  

��/$��
  



٦١    

 ������!�� �D2�
�� 	
+ #��
�� *����� ���
+
�� #2��
�� '
 0�!�
 g�+�c *-  �2�
2��
Lycopersicon esculentum Mill.   ����� �A��+ %c 16V % *- 0�!�
�� �%/� * ��� g�+�l� '


 �D2�
�� B%A ��+
+ 1�2D��� ��c �-�Hl� ��$���� �/-��� �!�)�� P����� �	J� �
�+�
�� ��������
��+�� ��� 
 ���+��� *+����� N�2&�� � �� �N�+J �	�	J�� �	������ ���! 0
��� .��%� � 
�
�����
�  B

�����+�3� ���p� B��
 � � �� � 	
+
+ *+�� (���LH-  " �����
�� .�+��� � ��+����� N�	�b� ���� '�
�%� 10�!�
�� �%A ����+�c *- �)U 		�
 0
�� =�H+ �

 ���
l�� .��J���� ����D����  T� 

 � � 0�!��� '�
H� �������� .�� 

�� '
 	�	
�� ��c �D2�
�� B%A *- '�����
�� ��+����� �-�����
 0	

�� ��	+�
�� '��
��� ��%��� '
 ����� 	�	�U ����� �U ��$��
���� ��-��
�� �/�
 ��� 2
��9": 

��%� �&�.���	"6.�� 

�� '
 �A��K�  .  
  ��
+A�� .��� *+�� �
/
�� ������� .�A��+3� 	�U� *��+��+�� ���) ��$���b� ��-��
��

���)b� 	�D
�� *- '������� O��� ��$��
���� .�
��D
�� ��	)+�� '� �
����� ��2)b� I��	c 	
� 
����T+� ��
��� .��D�+
"�$���� S�� + .)El-Rafi1'��)^� VEE9( ��-��
� '�
U� * 
� 0� ��+
+�

/�
� ��%��� ���
U �!�)� .����� ���
U '
 	�	
���.��	���� .�
 ���
U )Papavizas � 
Lumsden167QE .( ����U 	
+� �����Trichoderma 1�
	)+�
�� �D��	�� ����� .��$���� ���U '
 

 0�
 X����U �
� .
	)+�� %cT.harzianum '
 	�	
 � .��	���� .�
 ��
 ��-��
 *- 
0�!��
��)Srinivasan1'��)^� 6779 ( �/�
 �2��� �%A �/� +
� *+�� �		
+
�� .���p� 0L) '


�� (�!�� �!�)� .��%&
�� � � �-��+�� �2��� ����+� .���l '�����H�� '����+���� '����
��

��)Sivan � Chet1 6779 � Alabouvette1'��)^� 677: ( ���-c� (�2��� 0�2+���

.�
���b�  Chitinase�  B"619 gluconase   �  Protease�  Pectinase � Cellulase 
)Lorito'��)�� 6779 RHaran1'��)^� 677: R Limon1'��)^� 6777� Harman 
1VEEE (��+����� .�	�H
�� g�+�c� 0�
 Pyron 1Trichodermin 6, V, 9 1Viriden�  

Gliotoxin � Demadine�  Steroids � Isonitriles � Pepatibols)Mehrotra '��)U�1 
677@( .���
�+�����)Windham1'��)^� 67Q:.(  

 �� ��$���b� ��-��
�� 0
��
� ���
���� �
/
�� .��!�� '
 ,�)U .�$�� *- ��� N�D��� � � �/+� �
 .����
�� ��-��
� .���� '
 ���

 ��+- 0L) ���+��� ��+����� ��%��� .��

+�
� �A�	!
 ��K

.��� � �H�

��)Nemee1'��)^� 677:( .��

+�
 	A�J+ %c 1T.harzianum  ��%��� d2� � �
�H�

�� .����
�� ��-��
� �/�- O�K�
 ���
 B%A� ��%���� 	�� �/+-��� � � �-��+� .��� � 

S�� +�� 	
� ����� .���+�
)Ozbay � Newman1VEE> .(   
 

  



٦٢    

 ��3 	D-Sivan'��)^� )67Q@ (U �2��� �-�Hc 'Ub *$���T.harzianum  2���� ��c
��
� ���!l� '
 �2�
2�� .�+��� .
� *������*
�������� *��+�� '�
��  �	��� ��c .	U �
� 1

���

 0�!�
���" �����V: .% 	���Ousley'��)^� )677> ( �2��� '
 .3�� �-�Hc 'U
�b *$���T.harzianum  ��
�
 � =����� (�2�� '���� *- ����

 �	��� ��c .	U ��
 .���� ��c

 ����� (�H)��>E%�?V % ����� ��A�b� 		� *-� *���+�� � �>E .%� ��� 0!�+�)677? (
U �2��� �-�Hc 'U ���b *$���T.harzianum ��A�+��� .���l� ���� �	��� ��� .	U.!� �
���0 

Nemee '��)^�)677: ( �/+-�Hc 	��T.harzianum  �2�
2�� .L+J 0D� 	�� *������ 2�� �
 0!���� 	�	�� �
� 1*
�������� *��+�� '�
�� ��
� ���!l� ���� *- ���)+ � � X��c

�����V:,V %�
+ �� *+�� .�+����� I +� ����D
0
.���
��	�� ��3�)VEE6 ( ����T� ���+�� � 
�

 	��
�2��� '
 Trichoderma �-����� ���2�� '���b�� �2�
2�� ��%� .���c ���� *- ����

 �	���

 ��K ���+ *- �����
�� I +� ����D
 .����� ���+�� �	��� '� LH- (�%���� (�H)�� ��
�
 �
� 
�

 . '
 0� 	���Datnoff � Pernezny )VEE6 ( .L+J �
� ���� *- ����

 �	���

 � � (�+�� *���� 2�� *- �����
�� �2�
2��T.harzianum '
 ��� '��L� 	
�� 0+J
�� *- 
0
�
+ �� *+�� I +� ����D
 ��	+�
�� '��
�� *- �/ D� .*��-��� 0!�� 	��)VEE> ( ����

 �	��� � �


2�� .L+J ���+�� *-� ��D�D��� #���b� 		� *- X��c =�HU *���� 2�� *- ��
���� �2�
T.harzianum  *$���b� ���D
�� �-�Hc '�	� X��� 2����� �����
�� .L+J�� I +� ����D


X�. '
 0� 0!��Ozbay � Newman) VEE> ( *$���b� ���D
�� �/+-�Hc 	��T.harzianum  
��

 �	���� .��	���� z��� *- (��

 ����+ � � *������ 2���� ��c 		�� .��	���� ���+�� *- ��

*$���b� ���D
�� �/��c =H� �� *+�� I +� ����D
 ��D�D��� �/����U.  
 � � =����� 0�p� (����� ���D
�� �-�Hc ��UBiocont-T  .�+��� ��2+� �
� *-   

�2�
2�� ����+�� B%A .���U.  
  
 

 

 

 

 

  

  

  

  



٦٣    

��%�
 0	
�1� /
���
  
  

        ��
�� 0L) ����	�� .%��+J�� � (�VEE>/VEE?  �������� S���U �2�
 *-– ]
������
�2�
2�� g�+�c� ����� ���2+� *�2���/  ������� ������
�����������!�� *H��b� '
H  

�K�!��� *��*-  �����
 ���+  �� 
� �H�
� ���	 .�%)pH(@,E> 0�!�+�� ���	� 
 *$���/���)E.C(9,9 *��	 �
���.�"6 ���H� �	�
� E,66�K .�&� "6 B��
 ��	)+���� ���p� 

 *$���/� 0�!�+ ���	 .�%)E.C (7,? *��	 �
���.� "6  .  . 
4J���T+ ����	��  �-�Hc
$���b� ���D
��* Biocont-T (Trichoderma harzianum)  *A .L
�

 SL���) 6 .

 0+J
�� *- ��%��� ����� 	�� *������ 2���� ��c �-�Hl�V .�� 2���� ��c �-�Hl� 	�� *����
 0+J
�� *- ��%��� ����� + ��	+�
�� 0D��� *- .L+J�� ����� 	��9 . �-�Hc '�	�"����D
 " (

�
� *-0!���   �2�
2���
��� �	�	�
��  =�! "	��
���
 ����."  

       .�% �������+� #��2U .T�AQ> �-�Hc � 
�

� #��2U �
��U C����� ��%��� ������ '�� 
 *$���b� ���D
��Biocont-T����D
�� � 
�

� '�D�2�  )X+-�Hc '�	� ( SL� � 
�

 0� .����

.��
 . *$���b� ���D
�� =�HUBiocont-T�
 .���� �A� *������ 2���� *� � ��c � ����� 
?EE�K.� "9)X� ��+�
�� ���H
�� �������� .�
� +�
 � ������ ���J ��!�+ O�� ( S ��� I�+�

�
 .���� '
 *D�+
���	� �-�Hc '� .�
 .���� C
 *$���b� ���D
�� 2 ) 	
��� �	�� ���!� 
�
 .����� #��2b� .$ 
� .���c ��&� ���U ��L� �	
 �/
�
� .��+� B	� � � � 
�

 0� 

*$���b� ���D
�� �/2��� =�HU *+�� #��2b� *- �2��� .����� . {���+�6/6E/VEE> .��� 
 =�! �2�
2�� ��%�� #��2b� C�
�"��	��
���
�� " ����+ ���J g�+�U '
 �
��� 	�	�
��

'�� 0� *- �	��� ��%� 0	

�� �D2�
�� *- 0�

+�3� C$�J��� �������� . 0)�	 #��2b� .
H�
.���l�� �!�)�� .�N��D�� %)U �+� I��A �
�+� �H)b� '� ��
�� Z�
� '
 � � ) ����� ����

.���l�( X��A���� ��c .L+J�� 0�!� 	
�� 1��	+�
�� 0D��� *- 0+J �) 	
�9E������� '
 �
��  (
 �
��� .����� %)b .����
 SL��� .L
�

�� *D�2 '
 #�2 0� '
 .L+J ��
) .��+)�

��D�D��� #���b� 		�� .L+J�� ���+�� . 
J *+��� . ��� 0�J 0�J�� dH���)6 ( .3	

��
 ,�&!��� �
�
�� ������� .���	� ���J
��)�° (������������ ���2� � ���$
�� ��.  

 (%��� ��	+�
�� 0D��� ��c .L+J�� *��� . D�      .��� XH�U�	
�
+
 ���!� '�+�
 S���
��� 
 .��� �� OLD�� 2�2) �$�A � � .
���)O���J
 (�0�2 VE �-��
�� � 9 ��
 '�� � �)U� 

 #

��9E��   



٦٤    

0

10

20

30

40

50

60

70

80

1
 -
ل  


ی!  
10ا

1
1 

- 
2
0 

ی!  
ل 
ا

2
1 

- 
3
0 

ی!  
ل 
ا

1
 1

0 
1

ت 

1
1 

- 
2
0 

1
ت

2
1-

 3
0 

1
ت

3
1-

 9
 2

ت

1
0 

- 
1
9 

2
ت

2
0 

- 
2
9 

2
ت

1
9ك

- 2
3ت

0

1
1ك

1ك1 - 9
0

1
2ك

2ك1 - 9
0

2
8ك

3ك1 - 
0

2
1ك

9ك2 - 8

2
2ك

1ك2 - 8
9

  &�ط 
2ك2 - 7 '

9

  &�ط 
' 17

'&�ط - 
8

  &�ط 
' 27

'&�ط - 
1
8

'&�ط - 9اذار
2
8

19اذار
10اذار - 

29اذار
20اذار - 

+  �ن 

30اذار - 8�

+�ن 

�9

 ��� 0�J )6 .(� .3	

�� ,�&!��� �
�
�� ������� .���	� ���J
�)� (������� ���2� � ���$
�� �������  

����+�L��� ��2Kh� P����� ��H (	��+� O����� ��c 0�
J�� '
 d���� B��+��� � .	
�� 	�
�
(�H� 0 �+
 )  ��D�b� .�� )
(
� 0	
 9'2 .���	"6	�
� =�HU 1  *�L��� .����- ����

0	

�6?E�&� .���	"61�
 �	� �+  �D�2� ��
�� #
� '
 �D�+0
��� '
  �/�
� 6? ���+� �� 
 0D��� .�2D�
�� *���� � � ��� . 
� S�� .�+����� (�� 2�D�+��� (��� �
���
 .
	)+�� 	��

 �-��
 	
�+9?���� '�� ��   
 �-�Hc .
+� 1,�)U�V*$���b� ���D
�� '
 �K Biocont-T  �!!)
�� ����� '
 ���� 0��

�

 ����� 0� *- �	��� � +J .��� %c 1������� � 
 .  
        U *- �
�+
�� �������� .�� 

�� �-�� .���U '
 0�!�
�� �%A g�+� ��$�&�� ����� C���+

�+� ��-��
� #��	�
�+
 0�J� O�J
+� .L
�

�� C�
�� 0��
 ������ .�	 �
 �� I�%�. �+ 



٦٥    

 2�2)�� ��2&+)#���b� ( =��J�� I�+�L���� {���+�?/66/VEE>C-��  �/��  {���+�
66/9/VEE?.  .%)U�
���� �!�)�� .����D�� O�
J
 0� *- ��2���� .�+����� '
  S�� . 
J 

���+�� .����� � 		�#���b� * ��� ��
��� 		�� ���A��� .������ 		�� .����+�� 		��..���"6 
	
� 7E � 6?E�
��  "� 0!��� ���
�� ���/� *-� ������� '
 * ��� .����)�K..��� "6(� 0!����

 ���
������+�c� ����
�� �	��  )'2.	���"6.(  
   ����+ *- 0
���� ��$��J
�� .���2D�� ��
!+ #�2  �	�� � 
�

 O�
J
 0� ��+�U �2���           

������+  
*- �
	)+�
�� �� ��� O���J
�� 		� '��� I�%�� .��
 ��L� ������+ �	�� 0� .��� 1�	��� 

1O���J
 �
�+ ����+�� (��

 #�- 0�� ���+)� �	)+�� 	�� LSD 	�� .�2��+
�� ����D
� 
 0�
+�� ,�+�
?) % = )� (�����1x� 67QE.(        

  
�@3
���
� A	
���
  

  0�	��� '
 ��L�)6 (� ���D
�� �-�Hc 'Ub*$��� Biocont-T����

 ��Y� �� " ���� *- 
�Hc .	U '�� *- 1��%��� .���c��%��� .���l ���$
�� ������ *- ����

 �	��� ��c X+- . ,�
� 	��

 ��c I�%'c�2���  T.harzianum  *- '����� �
� 2J�+ *+�� �
��� .�
��
 g�+�m� ��D� 
��%���)Windham1'��)^� 67Q: (� ��� B	�� �
 C
 ���+��� B%A #�++�)677? .(  

0�	��� '���)V (� ���D
�� �-�Hl 'cb*$��� Biocont-T����T+ "����

 " �
��� .��! *- 
 		� *-� .L+J�� ���+�� *- ����

 �	��� ��c X+-�Hc .	U %c 1�2�
2�� .L+J� (�H)��

0
�
+ �� *+�� I +� ����D
 ��D�D��� #���b� . �2��� 'c ��c I�% ,�
� 	��T.harzianum  0 �� 
0/�+ �

 ���+�� *- ��A�� �/ 
��� ��$�%&�� �!��
�� #��2 '� .����� 0�� '
 �/!�!+
� �� 
� 

���%��� .���
J��)Altomare1 6777 .( B	�� �
 C
 #�++ ���+��� B%A�Ozbay � Newman 
)VEE>   .(  

       0�	��� '
 dH+� )9 ( 'U� ���D
�� �-�Hlb*$��� Biocont-T����T+ "����

 " 0	

 *- 
�� 1.����� ���+��S 

 �	��� ��c X+-�Hc .	U 	
� ��!�� B%A *- ����7E � 6?E ���/� 	��� �
�� 

�/��c =�H� �� *+�� .�+����� I +� ����D
 �
��� ���
 . ���D
�� �/��c =�HU *+�� .�+����� .���+ �
�
�b*$��� Biocont-T ����

 0D��� *-� 0+J
�� *- "� ���D
�� �/��c =�HU *+�� I +� ����D
 b*$��� 

Biocont-T  0+J
�� *- 2D-   . *- ����/��� �
��D
�� ����+ *- �2��� ���T+ ��c I�% ,�
� 	��
.��� � �H�

�� ���+�� .���2�� *� ��� ���T+�� C�
� �

 .�����)Ghisalberti1'��)^� 677E .(

��
� �	�� B	�� �
 C
 #�++ ���+��� B%A��)VEE6 .(  



٦٦    

       �� ��� #���b� 		
� ������� �
U  ..���"6��L�- 10�	��� '
 )> ( ���+�� I� � .� � �/�c
 .�������S  	
� ��!�� B%A *- ����

 �	��� ��c X+-�Hc .	U7E � 6?E ���
 ���/� 	��� �
�� 

�/��c =�H� �� *+�� .�+����� I +� ����D
 �
��� .� ���D
�� �/��c =�HU *+�� .�+����� .���+ �
�b*$��� 

 Biocont-T 

 0D��� *-� 0+J
�� *-  ����"� ���D
�� �/��c =�HU *+�� .�+����� I +� ����D
 b *$���
Biocont-T 2D- 0+J
�� *-.*��-��� B	�� �
 C
 #�++ ���+��� B%A�)VEE>.(  

0�	��� '
 dH+��      )? (� ���D
�� �-�Hl 'cb*$���  Biocont-T ����T+   "����

 " 		� *-
�������� .����+��..��� "6�� I� � I � %c 1 �	��� X+-�Hc .	U 	D- �� ��� #���b� 		�� .����� ���+

.�-�Hl� 		� 	�	�U �
 � ���T+�� 	�	�U� �������� .����+�� 		� *- ����

 . ��c I�% ,�
� 'U '�
��
� ���D
�� 'Ub*$���  Biocont-T  ������� ������� �
� .��� *+�� �
��� .�
��
 g�+�c ��c ,	U   

� ��-U ��c �A��2+������)Windham1'��)^� 67Q:.(  
0�	��� '
 ��L��       ): (� ���D
�� �-�Hc 'Ub*$���  Biocont-T  *- ����

 �	��� ��c .	U 

���A��� .������ 		�..���"6 	
� 7E.�-�Hl� 		� 	�	�U �
 � ���T+�� 	�	�U� ������� '
 ���  . �
���
2D- '�+-�Hl� .	U )0D��� *-� 0+J
�� *- ( ��c 	
� ��!�� �%A *- ����

 �	���6?E '
 ��� 

�-�Hc '�	�� 0+J
��� �-�Hl� � 
�

� ����D
 �
��� ���
 ���/� *-� ������� . 'U ��c I�% ,�
� 	��
�2��� T.harzianum  .����� 0 �+ *- 	����� ������� '���% 	���� .����� '����+� �N��� '
 	��� 

Zn � Cu � Fe � Mn%&�� �!��
���   ����+
 �/ 
��� B�
� *- .����� �/��+�� *+�� ,�&!�� ��$�
 ����+ �	��� � � 0

� �

 *$�H�� N����� �� 
� �N��� '
 	���� .����� �
� '���+�

.��	�A������)Altomare1 6777 .( B	�� �
 C
 ���+��� B%A #�++�Ousley'��)^� )677>.(  
* ��� ��
��� 		
� ������� �
U      ..���"6 0�	��� dH��- 1)@ (� ���D
 � '�+-�Hl� 'Ub*$���  

Biocont-T  #�- I��A '�� ��� ���D�� 0���
 C�
� *- ��!�� B%A *- ����

 �	��� ��c .	U 2D- 
�-�Hl� �	�� 0+J
�� *- �-�Hl� � � (��

 . ���2c ��c .	U � 
�

�� B%A 'c ��c I�% ,�
� 	��



 �
��� �$�� *- �2��� �%A N�D� ��� *- I�% ��
��� .��� � �H�

�� .����
�� ��-��
 � � 0
� �
�
���)Nemee1'��)^� 677: .(B	�� �
 C
 ���+��� #�++� Sivan'��)^� )67Q@.(  

0�	��� '
 ��L�      )Q (� ���D
�� �-�Hl 'Ub*$���  Biocont-T  0!���� *- (��

 ���T+ 
* ���..��� "6����

 �	��� X+-�Hc .	U %c 1��!�� B%A *-  . *- ��%��� ����� 	�� X+-�Hc .2�U 	D-

����� ����

 �	��� 0+J
��6@ %'�+-�Hl� � 
�

 .���+ �
��� �-�Hl� �	
� ����D
 ) ����� 	��
��	+�
�� 0D��� *- .L+J�� 0D� 	��� 0+J
�� *- ��%��� (����

" ����� ?Q % �-�Hl� �	
� ����D


������9> %�-�Hl�� ����D
0+J
�� *- .  
'�+-�Hl�  � 
�

 'U X��� 0�	��� '
 ��L�- 1���
�� 0!�� � ������� �
U      )0D���� 0+J
�� *- (

����

 .���+ 2D-" ����� 97 % ������ �-�Hl� �	
� ����D
99 %0+J
�� *- �-�Hl�� ����D
.  



٦٧    

I� � .� � 	����� ���	�� ����+�� 'U X��� 0�	��� '
 '��+� �
�     * ��� 0!���� ..���"6 .	U %c 1 
 ����� ����

 �	��� 0+J
�� *- �-�Hl�67 %����

 '�+-�Hl� .���+ �
��� �-�Hl� �	
� ����D
" 

 �����?Q % ������ �-�Hl� �	
� ����D
99 %0+J
�� *- �-�Hl�� ����D
 . I� � ,�
� 	��
�2��� 'c ��c �%A 0!���� T.harzianum 
��
 g�+�m� ��D�  �
� ���� �

 .���
�+����� �
��� .�

��2+��� �
��� C�J� �

 .�+�����)Windham1'��)^� 67Q:.( B	�� �
 C
 ���+��� B%A #�++�
Sivan'��)^� )67Q@.(  

� ���D
�� �-�Hc 'U ����	�� '
 ]+�+��       b �H�

�� .����
�� '
 .�+����� ���
� ��� ,	U *$���
LH- "��
 g�+�m� X
��� '� ��
��� �	�� ���!� .�+����� �
� ��� ,	U �

 .���
�+����� �
��� .�


������� I�% "�-�Hl� .��
 		� �	���� ���T+�� 	�	�� 	�� 1����+�l� � � . ���
+��� *!�� X� ��
�� +)
 .���+�
�� �2��� �%A �-�Hc � � .����	�� N���c.  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



٦٨    

�/
-��
  
  

�! ��J�� ���� 1� ��� d�)677? .(�2�
2�� ��%�� �D-��
�� .���2��� �
�  
 �2��� '� O��+
�� .��	���� .�
 ��
� 0$�
�� �
�� �/+�L��Fusarium 

oxysporum f. sp. lycopersici��+���
 �����  . ������� �� �– 1��!��� �

�� 
:VW. 

 x� = ) 	
�
 ���
�� 	��� 	�
�
 CJ�) 1(�����)67QE .( 0� �+� ��
!+�������� O���+�� . �� �
0!�
�� �

�� 1.���&��� ������� . 1�J���� ����2 � O+��� ��	>Q:W. 

 '
����	�� 0!�-  1*��-���)VEE> .( �2�
2�� .��	�� .�
 ��
� � 
��+
�� ��-��
��
Lycopersicon esculentum Mill.  �2��� '� O��+
�� Rhizoctonia solani Kuhn . 

��+���
 ����� .�� � ������� –��!��� �

�� / 1#��
��Q:W . 

 * � '��� 	
�
 1���
�� 	��)VEE6 .( �2���� ���!k� �2�
2�� '
 =��!U ����+��Fusarium 

oxysporum f. sp. lycopersici��$���l�� ��$��
���� #�2�� �
�� X+�-��
 �����
c�  .
��+���
 ����� . ������� �� �– 1��!��� �

�� Q?W.  

  
Alabouvette, C.; Hopper, H.; Lemancean, P. and Steinberg, C. (1996). Soil 

suppressiveness to             diseases induced by soil-borne plant pathogens in 

Stokzky, G. (ed) Soil Biochemistry. Marcel. Dekker. Inc. New York, P: 371-

413. 

Altomare, C. ; Norvell, W. A. ; Bjorkman, T. and Harman, G. E. (1999). 

Silobilization of phosphate and micro nutrient by the plant growth promoting 

and biocontrol fungal  

            Trichoderma harzianum. Rifai. 1295-22.Applied Enviro. Micro 

Bio.,65:2926-2933.  

   Datnoff, L. E. and Pernezny,K. L.(2001). Paenibacillus maceranf and 

Trichoderma harzianum 

                  in enhance transplant growth suppress fuisarium crown and root rot in 

Florida tomato  

                   production.(2001) Caribbean division meting abstract, June 11-

15,2001-La  

                    Havana , Cupa, Publicate n p-2002-0025-CRA.  

    El-Rafi, I. M. ; . Asswah, S. M. W. and Awdalla,  O. A.(2003). Biocontrol of 

some tomato                 

               disease using some antagonistic micro organism. Pakistan J. of Bio. 

Sci.,6(4):399-406. 



٦٩    

Ghisalberti, E.L.; Narbey, M.J.; Dewan, M.M. and Sivasitham param, K. (1990). 

Variability among strain of Trichoderma harzianum in their ability to reduce 

take-all and to produce pyrones. Plant and soil, 121:287-291.  

Haran, S.; Schickler, H.; Oppenhiem, A. and Chet, I.(1996). Differential 

expression of Trichoderma harzianum chitinase during mycoparasitism. 

Phytopathology, 86:980-985 (Abstract).  

Harman, G.E. (2000). Myths and dogmas of biocontrol changes in preceptions 

derived from research on Trichodermna harzianum T-22. Plant disease, 

84:377-393.  

Limon, M.C.; Pintor-Toro, I. A. and Benitez, T.(1999). Increased antifungal 

activity of Trichoderma harzianum  transformants that over express a 33. 

Kdachitinase. Phytopathology, 89: 254-261.  

Lorito, M.; Di-Pieter, A.; Hayes, C.V.; Woo, S.L. and Harman, G.E. (1993). 

Antigungal, Synergistic interaction between chitinolytic enzyme from 

Trichoderma harzianum and enterobactor cloacae. Phytopathology, 83:721-

728. 

Mehrotra, R.S.; Aneja, K.R. and Aggarwal, A. (1997). Fungal control agents in: 

Environementally safe approaches to crop disease control (Rwchcigl, N.A. 

and Rechcigl, J.E.) CRC press. P.111-137. 

Nemee, S. ; Datnoff, L. E. and Strandberg, J.(1996). Efficiency of biocontrol 

agent in planting mixes to colonize plant roots and control root disease of 

vegetable and citrus. Crop Production15:735-742. 

Ousley,M. A. ; Lynch, J. M. and Whipps, J. M.(1994). The effect of addition of  

Trichoderma inocula on flowering and shoot growth of bedding plant. 

Scientina – Horticulture 59(2):147-155;12 ref. 

Ozbay, N. and Newman, S. E.(2004). Effect of  Trichoderma harzianum strains 

to colonize tomato roots and improve transplant growth. Pakistan J. of Bio. 

Sci.,7(2) :253-257. 

Papavizas, G.C. and Lumsden, R.D. (1980). Biological control of soil-borne fungi 

propagules. Ann-Rev. Phytopathology. 18:389-393.  

Sivan, A.; Ucko, O. and Chet, I., (1987). Biological Control of Fusarium crown 

rot of Tomato by Trichoderma harzianum under field condition. Plant 

disease, 71:587-592. 

Sivan, A. and Chet, I. (1993). Integrated control of fusarium crown and root rot of 

tomato with Trichoderma harzianum in combination with methyl bromide or 

soil solarization. Crop protection, 2:380-386.  

Srinivasan, U.; Highley, T.L. and Bruce, A. (1993). The role of siderophore 

production in the biological control of wood decay fungi by Trichoderma 

spp.  International biodeferioration and biodegradation symposium, Leeds, 

U.K.  

Windham, M.T.; Elad, Y. and Baker, R. (1986). A mechanism for increased plant 

growth induced by Trichoderma spp. Phytoathology, 76:518-521.  

  



٧٠    

  

 /����
 I ���
�C�
 ���%�� ?�-��
 ������ //%�
 I � I ����  

FECT OF THE ADDITION OF BIOCONT- T   

(Trichoderma harzianum) 

 ON  GROWTH AND YIELD OF TOMATO "SUPER 

MARMANDE" 

 CULTIVAR GROWN IN DESERT REGION SOUTH IRAQ 

 

F. A.R. Al-Refaei*               E. H. A. Al-Doghachi 

Deptartmen.of Horticulture and Date palms , Basrah University ,Basrah – Iraq 

.                    AL – Barjessiah Researth station *, Basrah 
 

 

SUMMARY 
 

          This study was conducted during the winter season of 2004/2005 under 

plastic tunnels in Al-Birjesiah Res. Stat. at desert area. The aim of the 

experiment was to study the effect of Biocont-T addition on growth behaviors 

of tomato "Super Marmande"   cultivar. Experiment included three treatments 

(1. Addition at seed sowing in the nursery,2.Addition at seed sowing in the 

nursery + at transplanting in the permit field and 3. without any 

addition"control"). Randomized Complete Block Design was used with three 

replicates. R.L.S.D. Test was used at probability of 5% to compare mean 

variations. Results can be summarized as follows:-     
         The fungus Trichoderma harzianum addition cause a significant increase 

in the seed germination% and the vegetative growth of the transplants (height 

and leave number), whereas it dose not gave a significant effect in germination 

rate. Its addition gave a significant increases in the vegetative growth of 

plants(height, leave number and lateral branches.plant
-1

) after 90 and 150 day 

after sowing as well as at the end of growth season, while its two addition(at the 

nursery and the field) gave a significant increase in inflorescence and fruits 

number.plant
-1

 after 90 and 150 day after sowing as well as at the end of growth 

season. Its addition at the nursery gave a significant increase in plant yield at 

percentage 17% and the donum production at 19%, while its two addition(at the 

nursery and the field) gave a significant increases in plant yield at percentage 

58% and 34%, early yield at 39% and 33% and donum production at 58% and 

34% comparing without addition and with its addition at the nursery  

respectively.     
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