
����� ��	
� � 
���	�� ��
� � ���� /�	�������/��	 !� � "#$%�&)(/ (�	#� *+,, 

��� 

-��./ ��0 �1 ��	%&�1 	� �2
3 45� �� �	#
6 7�	�� 8�	 �� �.&
� 

9:12; 
	�Trichoderma �7:<�5��� �1�� 

�=!�> ��1.#� 
2#�*-
.%? �1. &���**�@:.! �1.#� ��AB

)���	
� �	
�
 :��/�/���� ���	�� �	
�
 :��/�/����(

$C�2� 

.�DEF�.&
� 9A�3 �32

� 
	� Trichoderma 9A�3 �1 
�12�F ��	G� �H! ��1�A	/ �	�	�3 
	� 
�	 �� "�1�� �1 
�	�I� 
�� �� �$�	J 
1�

K�1 �2��� L	�D1 9�.N��� O.� P: H5	J �� -Q�RSF T:1 �� U�	> 
	� "���	GF .�DEWF -��.W/ ��0Trichoderma koningi T18 -T. virens T59-

T. brevicompactum 30 �T. harzianum T56�	#$ X��Y� -�	W#$ X��Y� -	����C:.F 9:12; 	W����C:.F 9W:12;+��	W� �� � ��.W/ ��0

 T�����=:.F 7:<�5��� (	� � �� �1 �!	A �2
3 45� �� �	#
6 7�	�� �.&
� 
�� T���FTilletia laevis 2W! ��	:��1 9���� �� .
	W
�� .W�

 �	 �F �	 F -�3��50 [/	! 9!�/ 2\�� 9� 2�	! 9� K�IA 	� 	��0 �� ���50 
]/^_��� 2\�� -�
�� `U&/1 aW�	� � 2WA�1� �	�WA �1�

 2A2! �3��50 2\�� b�	>)cd/cP< .( T:.&��� .�DEWF �	W#$ X�W�Y� � ��.W/ ��0 
	W��	 �F 9W� X�W�.� 
�	W �� b�	W> �� 9W:12;

	����C:.F+�1��� 9� H�F.F 9� ��./ ��0e/fe�^/fg9���� �.��	� "�	J .:�	R� �� 2\�� � 
1 ��� ��A	; .D1 ��2 .4� �	�A h:	&A 9W� 2��

 �� �2
3 45� �� �	#
6 P�	�� 8�	 �� K:.:2� �� �i� �1 ��	%&�1 	� �1�F
	� �3��50 -��./ ��0 �1 ��	%&�1 � ��j�1 �1 
�	� ��2WS� 
	�

k�	J �1 ��	%&�1 ��2� 1� �1�>	/ l�R�F 9:	� �1 �!	A b>	� �! 
	� �:�� A �.&
>.

�<1� 
	� �2��
:-��./ ��0 -�2
3 45� �� �	#
6 P�	��TrichodermaF -.T���&�	� -4� T�����C: 

9�2R� 

��
����� �� ! 
� "# $%&� '()�*+ ,�-&� ./��0laevis Tilletia 

'+ ��1	! 2�)3 4-+ 5! 6
���� 7	�
 8
�9: 6�/ �0! $%&� 6!5 .

<=/! ,�+5 5! 6
���� 7	! %��()
 
� 6%> ?@A+ B	 $%&� ,%3

&� 4-+ 5! C �0! D�)� $% 6
���� 7	�
 D���� �	
��
 6�/ <@�3E�

 F�
%�G ,H I�J&# 6!�� "# �0! 
�� <K)LG%M �C
 �/�""=�0C

N
�O PQ� �/ "��0! "�J�
 
��#)��(.2.��K��
! 65
C�A�Q 
� 


�� <K)LG%M�/N
�O �� PQ7�	! I��J&Q C "J�3!%K R���
�# �/

 ��0! S�T+ P(�U .	 ,!)&G "� 4-+ 6
����)VC��.(D%��G

 ��W I�J&Q 
� 8�X�XY
 ����3	<K)LG%�M 6C
 2,�-&� ./��0 <

N
�O 2$�� 6!)/ 2$�� ZH 2<(H 8�[�#�
 �� 
�� 6�JQ��� C �/ 6��/

 ��0! D�)� EQ��J+ �9�K)��JKH)�2VC��.(,!
��\�/ C ]&��0

)��(C�� �� !
 ,�-&� ./��0 
�� ,���6�/ 
� $%&� ,�/��� D
�^G 

Canabis sativa2Eucalyptus globulus 2Thuja sinensis C

Datura stramonium%��K�)�K I���J&Q .]&���0 C ���J�)�)��(


)_�0! ,���� C��� "�# %K��Q D%/�A+ 6��/Tilletia indica "�� 

�.��J0! C %3
! '0�&3
�# `��0 R)1AK!� a�
�
 "� R
���� 
�	 <=G)� D�bAK!� 2R5
C�A# D%@AK!� 2'/��� '0�&3 �&�02�/,!% 

�.�AK!�R
���� 
� ,�-Lc! <J*&c D�bAK!� 2R5
C�A# D%@AK!� 2'/��� '0�&3 

*:+ I)d9+@(! �9� 28�[
�@�KC�J@<:zafari_d@basu.ac.ir 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.6

0.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                               1 / 7

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.60.8
https://iutjournals.iut.ac.ir/jstnar/article-1-1091-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	�������/��	 !� � "#$%�&)((/�	#� *+,, 

��� 

e��O)
 f��G�� 2g)��� ,���/��� D
�^��G 
� 5C
 h&��� 8%��+

"K!)> <(��i 
� %�3 '/�bA	�+5H j	!�3 
� �/
)_0)�=
 <K5 "�#

 "��K!)> k)J_�(���QC! D
�^��G 
 <��K5!����Q .��	�Y
 .C �+
���3

,�0�� 6!
�)�V(l��� D%��3)> "�# %�K�!� ,�AK ,��/��� 6��/

Canabis sativa CEucalyptus tereticornis P/���Q f��G�� 

"K!)> 
)_�0)�=
 <�K5T. indica j	!��3 
� in vitro <�+ �)�3 .

7�
)�)�(
!%�X+ 2.A�: ��3 ��	5 
!%X+ m�^+ ��# D%/�A+

 ��3 a�Q�
 C .�J0! %�0! 4# B�	n)()�� D���+ ��� .A�: EM 

)6)�JY+ "�# o
��K!� 
� 6
�1
 <()^Y+��$E�K���
!C�\�+ 

6�JQ�� C ��p+ ,H 4qG! ��9O C �0! %�()
 6�/ %��0! D%�&&Q

 %&J9/ .�JQr (<&*+ P/�Q fG�� ,��-&� ./��0 "� <��)(H 
!�

 �0! D%327	! ,C%� "K!)> 8
%O 6C
 <L&+ � ! "#
�� <K56�/ 

%3�� "J3!� .
)� 79&J9	�Q C 7�)��("�G
E+ ,)+5H .	 
� 6!

�� s��
����3 $%��&� �
H 2.A��:)Triticum aestivum(8
t 2

)Zea mays(I�������: 2)Sinapis alba(��J�����0C��H 2

)Agrostemma githago(
!�C���U 2)Secale cereale ( "�=��0 C

D�
)Chenopodium quinoa ( "�� ,��-&� ./��0 I�J&# 6C
 !


 a���
�
��2�u2�2VV2��2u�C�V<��)��(H P/���Q %��c
� 

7	! ,C%� 2%K��Q �
!E� g)� �!)+ <��^+ 
!%X+ "Q)kg/g�� (

<&*+ 8C�L
 "K!)> 8
%O C �G�0 
� 6
!� 
�� <K56�/ $%�&� 

%3�� "J3!� .4/I���: �
H C .A: ��3 2P	�+5H 7	! 
� 7�&U

 P/���Q f��G��V�5! <��3�K 
!�C���U "O���0 ./����0 6%��c
� 

Urocystis occulata %��3 )��.(�� s��
 ���
���#Gliocladium 

roseum f�G�� 6
��� 
����
 8
)�c "�� .A: ��3 D!��/ "�

�/��%��3 ,��-&� ./����0 "�� <��)��(H 
� P/��Q %�c
� )�.(

<(H �!)+ <v*� �	��X+ P	!E�!"�
�Q fG�� .A: ��3 %&K�+ "J�


 I�J&Q %c
� P	!E�! "K!)> 8
%O P/�Q C ,�-&� ./��0 <�K5

��3 $%��&� 
C���� %)�.(,!
���\�/ C <����*&(!)��(P	���+5H 
�

"G
E+ 6!�� s
 <�=Y+ .A: ��3 <G)K 2.A: ��3)Hucket (

 $%&� �
H C)m�^+ �� "0 �/g/kg ��� (,��-&� ./���0 �� !


 a�
�
 "�V�2V�C��%K��Q �
!E� %c
� .

�JA����"K)� 6���/ Trichoderma �9��	E�/ </����� 6���/

�W�6
���� C !5 %�L+ 6Q %&J9/ 49�K�\+ `	�w 5! <�): "� "6�/

 JKH %�()
 249�J	5!
��)\�+ 2�L0CE	
 ��p9
 C ���O
<C .��
)��

 </���� %�3
 .�	�Y
 C D���� 
� <G��� 8�\	�Y
 x�X(! 24	EKH

 
����� ?+!)G �yQ! 6C
6!56/����'	C "�� Dz
�2"A�	
!�� �� ! 

%K
!� <(�J&Q)��)��2�VC��.(F!�yQ! !�( �9�K)��JKH 2N
�O 6�/

6
���� "�� "�&�+5 7	! 
� �-KH ��X�)+ ?�(� "� C D�)� </��� 6!5

 4-+ ,!)&G "� {�0C 
)w .�	n)()�� I�J&Q 
� <U
�O ?+�G 7	�


<+ 
!�O D��LJ0! �
)+ %K���)��.(

"��K!� Z����0H 5! I����: �
H %�L���0 I����: D����� 6����/ 

)Sinapis alba (a3 D�!)K�: 5! )��0� "�<+%	H .6��	�X� <�(H

"K)� |&> 6�/Brassica ?�+!)G C 8��H 5! <*�0C "&+!� 6C
 

6
���� 5! !5 "=�>N
�O �/)��(�0! D�!� ,�AK <�%K
!�5�� � ! .

<
r)^��Y+)F�c)^��p+8}��W (!E��=Q ���� ZC���&
 
� "��Q 

)B. napus ( 6%&/ I��: C)B. juncea (<+ 
!�O �[9�K 2%K���

 6
���� ?+!)G "��Q <��)(H �!EQ�: 6!5 <�+ ,�A�K 6�J C %�&/�

 8�K��0)�
CE	! "� ~)��+ 7	! �/<	<�=[O �AQ I)w 
� "Q �0!

 "A	
 j0)
 �	�X� j0)
 �	�X� ,%�0)� "=i�+ 
� C �/ "A	
 6��/

<+ �!5H ��: 
� �)3)�C��.(

7	! "� ">)
 �� I�J&# 
� D%3 P	�+5H e=Jp+ 8�[�Q�
 5! "Q

4�# �	���X+ 
� I���: �
H 2'()��*+ ,�-&� B/��0)g/kg ��(2

7	�
r�� �� s
),C%� �� s
 "K!)> 6C
 <L&+ 
�� <K5�/(,�A�K !


 `��XY
 7�	! 
� 2�0! D�!� �� s�
 %�&U C I���: �
H 5! "�	!%>

"��K)� e��=Jp+ R���/Trichoderma 6
���1
 I)^��Y+ C� C

./���0 ��� k)=��0�� 6�JQ��� C �+
�)\	�
 N
�O 5! .	n)()��

�0! D%3 <0
�� $%&� '()�*+ ,�-&�.

n�� � �1�� 	�


�	 �� "�	� 9:	� 9�#F � 
�	�12; 

"3): F!%	%�3 �
!E�+ 5! D�)(H 6�/ 
� 6E�Q�+ ,�J�0! 
� D�)�(H 

"9�Q <=� 6�/ {�> 7=��C�� %�3 ?XJ&+ D�bA	�+5H "� C 6
CH .
�

%	}�0! "��-
 C "�3): ��/ 5! I��� .�	 7J9\3 �� D�bA	�+5H

 3 '	�0�&3 6
���� ?+�G 2�/
)_0! 5! <�)\0C�\�+%.I�� 6��/

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.6

0.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                               2 / 7

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.60.8
https://iutjournals.iut.ac.ir/jstnar/article-1-1091-fa.html


� �� �	#
6 P�	�� 
�	 �� �.&
>9:12; -��./ ��0 �1 ��	%&�1 	� �2
3 �5 
	�... 

��� 

"3): 5! 
)_0)�=
 6)JY+ D�)�(H 6�/T. laevis Z��pJK! 2D%�3

 %K%3 D%��)Q <+!
H "� <&�U ,C�/ 
� C 65�0!%> .5! D��LJ0! ��

.(! "	�+�!5 2k�� C E	
 6�/.	J:!)K 
)_0)�=
 5! <N
��O 6�/


���� B&: C .A: j	!�3 
� C %	��� "�-
 �� m�^+ ,�+5 �


"bK %3 6
!� .

:12;9l�R�F 9:	� 9�#F � 	����=:.F 
	� 

"����	!%> 6�����/T. koningi T18 2T. virens T592

T. brevicompactum 30 CT. harzianum T56 ����: 5! 

%K%�3 65��0!%> 6E�Q�+ ,�J0! 
� $%&� "A	
!��.65��0!%>

 "��K �AQ j�Y+ 6C
 ��3 C �r! D%3 S}c! C <��pJK!)�u(

6C���i "��Q�8!���J�K $���� $)���K)+H(NH4NO3)2�/�$���� 

8�L()��0 4	E���&+(MgSO4, 7H2O) 2V/�8�L9��� $���� 4���0�J� 

(K2HPO4)2�u/�%	�=Q $�� 4�0�J�(KCl) 2�2EQ)�=� $�� ��

2
���H $���/�2,�9�Q� $��� �u/�2I��b&�5
 $��� �/�$��� 

PCNB  2�u/�C ?\�&L+!�=Q $�� ��/���J�( .	 
� ,�J��Q $�� 

���� $�1K! ZH."	!%> 
� �/ D��
)Q �A�Q j��Y+ 6C
 8%�+

PDA "bK %K%3 6
!� ."	!%> "	�+�!5 "�-
 6!�� ��+
�)\	�
 6�/

�� 2$%&� "K!� $�� ��C "0�+ $�� ��<�=�+ 
� ��TX+ ZH ��J�(

7(
! �/ ?:!� 4�K C� C "�Jp	
 6�J�( 
� 5C
 C� "=�c�� "�� 
���

 j	!�3°C��� %+ "� 8��%K%3 C}Q)
! "X�O� ."�3�i 5! |_0

 i 
� "&��� %3
 I� "	!%> ��TO ��� ��O 
�-U 2�+
�)\	�
 6�/

 <JK�0 .	 7(
! "� �J+ � $%&� 6C�i 6�/"��X=
 "K��!%> 8
)c

%	��� .7(
! 8�%�+ "�� ��+
�)\	�
 D%�3 ���X=
 6��/�
� 5C
 

6�+� 
� 
)
��)\K!°C����u<\	
��
 j	!�3 
� ),)��0!E�K)=Q

?+�Q (C�6�+� 
� 5C
 °C������	�+5H j�Y+ 
)�K ��	5 D�bA

 "bK <*�[w %K%3 6
!� .C %�3 </�!)�/ �)�/ �	5 
� ��X=
 "	�+

 "�bK m�^+ ,�+5 �
 I��p	 
� Z��0H 5! |� %�3 6
!�)��.(

"	�+�!5 "	�+ 6
��3 "	�+ ,)�9K�_0)0 "�-
 �C
 "� �+
�)\	�
 2

,)�9�K�_0)0 <&�U �AQ 2
�@+ `�O�
 $�1K! `��O
 6��/ D%�3

 ��pJK! "���K �AQ j�Y+ 6C
 ��3 C �r! <�)�u(�
���3 C

"&��� %�3 7��*
 �AQ j�Y+ 6C
 �+
�)\	�
 6�/.,!E��+ 7�	! 

"�	!%> 
��-U 6!�����×�����×V$����/ 
� I)����C�� 

%3 "[0�Y+ "	�+�!5.

���50 i� �	 �F � 
�	��	�

���/"K�J9+5 $%&� 
)%	)K 4O
 (l
E�� m��� .	 
� 5��K �
)+

�Q �/ 6!5! "� C %3 "Jp	
 
�� $��)=u"�	�+�!5 $��� T. laevis 

4/ �� C %3 "��M! ,H "�D�)
 2
C�� ,�5 .�	 J:!)�K 
��� 5! <�/

%	��� "�-
 ./��0 
)_0! "� "JAWH .
)_0! <bJAWH ,!E�+ "�� �/

 <���^
 ,�!�
!�O �� 
C��u
� 
��� ��<�=�+ C ��TX+ ZH ��J�(

 27�bK��+ 
)T� 2�J+)J�0)�/ $r �� �
��3���×u_0! 6C
 
)

 %3 "[0�Y+ 
�� �/ �T0)��.(mC��� 
� D%�3 D�)�(H 
C���

 ,H "� �TX+ ZH ,��Q "��M! �� C 4�9X
 "K��!%>)��<�=�+ ��J�(

 
�� $��)=�Q �/ 
� �TX+ ZH(�[9�K "� �+
�)\	�
 "	�+�!5 2�u

C %3 D�5 4-� <J0� �C
 "� C "��M! 
�� $��)=�Q .	 
� $��

	��� �AQ "G
E+ 
� 5C
 ,��/ 
�%.,!E��+ "�� E��K I��: �
H

�u)=�Q �� $�� %3 m�^+ ?[O �C
 %&K��/ 
�� $�� .


�	oF P:<�5��� �1�� 

7�+
�)\	�
 �3 I)^Y+ <�6C�i "# "K!� �̀L=
 �Q���5! "�	�+�!5 

T. harzianum �[9K "� �)� .	n)()�� D��+ $�� �/ 
� ��6!5! "�� $�� 

��+
�)\	�
 "	�+�!5 %&K��/ 
�� $��)=�Q .	 %�3 D��LJ�0! .Z��0 7��=�


 6C��i "�# "�K!� `��L=
 �Q��3 I)^Y+���� 6�JQ��� 5! I)����C�� 

Bacillus subtilis �C
 C �[9K ,��/ "� �)� .	n)()�� D��+ $�� �/ 
� 

7�+
�)\	�
 %3 m�^+ <� .

9���� �� ����0 
1.;1 

�� s
 "	!%> 
�-U 2I��: �
H 
��-U ~)=p+ 2�+
�)\	�
 2"�	!%>

 
�-U ~)=p+ "	!%>+7�+
�)\	�
 2I��: �
H Z��0 C <�� 7��=�


 �)=� S�w .	 a(�O 
� }+��Q 6�/ "
��-U ��� <���^�
 
!��\


)
���
 �/ 6!�����J+ ��+ %�3 "�J��� �qK 
� 8�# 
�-U 
� {(

k�[G <
�X�XY
 "G
E+ 
� <=G)�� D�bA�K!� ���H "�� ,!%��/ �&��0

 %+H 
� !�>! "=i�+.�C
 "� D��LJ0! �
)+ "G
E+ ��: 2<9��(

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.6

0.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                               3 / 7

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.60.8
https://iutjournals.iut.ac.ir/jstnar/article-1-1091-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	�������/��	 !� � "#$%�&)((/�	#� *+,, 

��� 

<��0
 %��3 D�5 7����p
 <J=���0 .
�����
 
C���� �[9��K "��� D%��3

kg/ha���8���# 
� `���G 
� C P��p� "��w)��+ 6���/���

<JK�0 ���� 
!�O �J+ .���: 8���=�G 
� 65
C kg/ha��� �)�Q 

$)�K)+H 8�L9�kg/ha��� "���M! ��: "� 4�0�J� 8�L()0 �)Q 

%3 ."�1&� "�=i�+ C� 
� D
C! ��0 �)Q �0 IC! %�&� C <�K5 "O�

�G)�1+",!E�+ "�kg/ha�u� %3 D�!� ."�� DE�	�� 6
���H "=i�+ C�

 "=��c����D
C� 
� 5����K k���0! ���� D
���-� 6
�����H C 5C
 6���/

%3 $�1K! 8C�LJ+ .

[/	! ��1� "��SF � 9:�oF � ��	:��1 
	� 	�

�J+ C� D�+��
 �:!C! 
� "
)� 5! {��+ ��� C ��3!��� 8�# �/ 6�/

 /���0 6��/ "3): 65�0!%>.P/��# 6��&[+ ��� 4(��0 C D�5

 "�=� ,%3 5�� 2"O�0 ��L

! �J	�-K C "3): �+�pM C I)w 2�/ "

%�3 7���*
 <��)(H %c
� 2I�� 7J9\3 .6!��� j�0)J+ 
)�T�

 
����
 ��/ <��)�(H %c
� 7��*
�Vu�%�3 �
���3 "�3): .

$��K 5! D��LJ0! �� �/ D�!� ?�=Y
 C "	E1
 
!E��!SAS Ver. 6.12 

8
)c���� .

	&Ah:

"O�0 �yQ! 2%	)K $%&� 4O
 
� "�� �[9�K D�)(H "3): ?+�i 6�/

"O�0 "3): C �J�Q ��L

! 6!
!� <()�*+ 6�/ �qK 5! E�K ,H 6�/

 D�
)Q D5!%K! .	
�� 2�
 "��=� 6C�i </�� C%�K�)� 4��XG 6��/ .

"3): D�)(H 6�/ "O�0 6C
 "Q 6! 
!��O I)��*+ ���L

! ��� 6��/

 <*�[w D5!%K! �qK 5! %&J3!�5�� <(C 2"�=� ,%3 �)-A�+ ,H 
� �/

�)� .

"3): %c
� %/�3 
� D�)(H 6�/u/��k��0! ��� C %�c
� 

7\K!� ,)+5H)I��Ji! ���%�T:(
���
 $��
 2%/�3 "� �[9K �/

 <&*+ m}J:! %K%�3 <��)�(H P/��Q f�G�� C %K�!� ,�AK 
!� .

7	�JA�� �� s
 C I��: �
H 
���
 C� "� ~)��+ <��)(H P/�Q 
� 

I��: �
H +
�-U ~)=p+ ,!E��+ "�� a��
�
 "�� "	!%>V/�VC

�/���)� %c
� .7	�J�Q �� s
 "�� ~)��+ E�K <��)(H P/�Q 
�

 Z�0 6
�1
 .	n)()�� D��+ ,!E��+ "�� 7�=�
�/�V�)�� %�c
� .


���
 
�-U ~)=p+ 2"	!%> 
�-U 6�/ 7�+
�)\	�
 C "	!%> 5! <��

 ,!E�+ �qK �� s
 
� <��)�(H P/�Q 
� 
!��O 6
��+H DC��� .�	

 %&J���)IC%> �.(

aS� 

I����: �
H C I����: �
H 
�����
 C� 
� I����: �
H +~)��=p+


�-U "� .	�EK "	!%>V�%K%�3 <��)�(H P/��Q fG�� %c
� .

79&J9	�Q C 7�
)�)��("�G
E+ ,)+5H .	 
� E�K �
H �� ! 6!

 "�� !
 
!�C��U "O��0 ./���0 C ,�-&� ./��0 P/�Q 
� I��:

 a�
�
VV%CV�%%K��Q �
!E� ."K)� |&�> 6�/Brassica 2

Sinapis �vG! �	�0 C6a3 D��
 <^�pA+ ,!E��+ 6)�JY+ )��

8r)&	5)Q)=� ���� 
� %&J9/ ,�A	�/ .8r)&	5)Q)=� "=�0)� �/

 5�&	5C��+ 4	EKH)���� 
� "Q�)�>C D�!)K��: 7�	! </���� 6��/

�
!� (<+ E�(C
%�/ 65rC
%�/ 8!%�()
 5! <*�0C "&+!� C %K)3

 7	%�(C5�9Q! ,)��/ ,)�
 ?	�J�K 2�/ 8�K��0)�
 2�/ $�� C �/ 6��/

 8�K��0)�
CE	! 5! <L=Jp+ �!5H 
!�� 6�/ <+%�&&Q .8��[�Q�
 7�	!

 �c)^��p+ 65rC
%���/ "8�K����0)�
CE	! ����(�*� 6!
!� ���/

%M <+ C %&J9/ <
��i "K!)> C %3
 �� %&K!)
 ?�+!)G 
)_0! <K5

6
������ !5�� s��
 %��K
!�b�)��.(4��/ "A��	
 7���&U a��=W! 6���/

"��K)� 6���/Brassica 6����	5 ,!E���+ 6)��JY+ ��?���
! ?���&� 

8r)&	5)Q)=�)�u(�0 "Q �0! g)� �� D��*(! 6�!%*
 6C
 6!

 6
���� ?+!)G 5! ,)+5H 
� 8}W 6!5 ,�A�K '/�bA�	�+5H 6��/

 �0! D�!�)u2��C��.(

"	!%> 7�+
�)\	�
 C "	!%> 
�-U ~)=p+ 2�+
�)\	�
 6�/ <�

,!E�+ "��/����/��%�K�!� P/�Q !
 ,�-&� B/��0 "� <��)(H .

���0C����� C <+������)�(�)��: 8���*(�T+ 
� E���K "��� 2�� s��


 "	!%> <v*� <J9�K)��JKH 
���� N
�O 6C
 �+
�)\	�
 6�/ C ���

 D���Q D
��3! $%�&� ,��-&� ./���0 6
���� P/�Q %�K! .C C��+H

 ,!
�\�/)�(<0
�� 
� E�K �� s
 %M �!): "�K)� %&U <U
�O

 6C
 $)	�}Q)�=� C �+
�)\	�
T. indica "� 2�� s
��()��J+ 6�/

 "	!%> <v*� C� 7	! 6�/ "K!)> <�%K
!�5�� 
� N
�O 
)_�0! <K5

 3
 C�=�9�+ %�%K��� <� <+)� .)=K!C� C 7�
)�)�(8�*(�T+ 
� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.6

0.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                               4 / 7

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.60.8
https://iutjournals.iut.ac.ir/jstnar/article-1-1091-fa.html


� �� �	#
6 P�	�� 
�	 �� �.&
>9:12; -��./ ��0 �1 ��	%&�1 	� �2
3 �5 
	�... 

��u 

��2;*..�DEF�	 �F �2
3 45� �� �	#
6 P�	�� 
�	 �� b�	>�� ��	%&�1 ���� 
	� 


���
 $�K �/"3): 6�/ D�)(H)%c
�(�P/�Q <��)(H)%c
�(DC�� 6
���
 6%&��

D�)(H %/�3 u/���A

I��: �
H ��/�V/�VD

Trichoderma  koningi T18 �u/���/�VBC 

brevicompactum T30 Trichoderma u/��V/�VBC 

Trichoderma virens T59 �u/���/��C

Trichoderma harzianum T56 �u/�V�/��BC 


�-U ~)=p+ "	!%> u/��V/�VBC 

I��: �
H +
�-U ~)=p+ "	!%> u/u�/��D

'� 7�+
�)\	�
 �u/���/��BC 

Z�0 7�=�
 �u �/�VB

�."3): %c
� 
���
 �/ 6!�� 
!�@
 
�-U 7�bK��+ 2D�)(H 6�/�0!.

�.I��Ji! �� 7\K!� ,)+5H k�0! ���%
���
 2�T: �/<	m}J:! 4/ �� %&J9/ ��JA+ m�i 6!
!� "Q <&*+ %K
!%K 6
!�.

"� �): �� s
 ~)=p+ Gliocladium roseum .A�: ��3 C

D��Q ,�Gt! ,�-&� ./��0 6
���� P/�Q �� %K!."K)� 6�/ |&�> 

�+
�)\	�
 5! P����� <+ %�()
 ��()��J+ �)K �!)�: "# %&&#

<��JKH "J:�&��3 ���-KH <@�
)���� ���0! D%��3)��.(5! <A��p�

��()��J+ 7	�J�0! 6%��()
 6�/ 4	E�KH !
 ��+
�)\	�
 6��/ 6��/

a	�p
 	� D%&&Q 5��&�J�Q ,)���/ <()=0 D
!) 5��K�Q)=� 2��/ C ��/

 <+ ?+�3 �/5�d
C�� �)3 .�J���C�5�K�#)=� "K!)> �/ 
)_�0! <�K5

 5�&�J�# �� <J9	n�&�0 a�#�
 
� !
 <U
�O ?+�G %3
 �	 ��/)��(

<JKH CB�
)�� �/)�VC��(<+ 5�� %K
!�.

Z�0 .	n)()�� D��+ <0
�� 7	! 
� E�K 7�=�
 �� s
E�U�K 
� 6

�!� ,�AK <��)(H P/�Q.C ,�b	!%: ,!
�\�/)�(�
!E�� E��K

D��Q ��()��J+ "# %K! ���W C 
!�� 6�/ 7	�J�0! <v�*� 
!��� 6��/

 !%> 6�J#�� "�K!)> 5! ��*K��+ fG�� $%&� "A	
!�� 5! D%3 <�K5

<+ ,�-&� ./��0 
)_0)�=
 �)3.

6C
 ,��-&� B/���0 6
����� <�L�# 8
�9�: "�� "�>)
 ��

 �()
 I)^Y+ C �	�	%�+ ��Yc �C
 Z�pJK! 2D�)(H �
!E+ 6%

D��+ <K)LG%M %	�� 2D%&&# �� s
F�[	�X
 "J�3!� D!���/ "� !
 '=+�# 

%3�� ."# `�XY
 7	! h	�JK !�( �� s
<(�J&#V�6
����� 6%�c
� 

�"<+ ,�AK !
 I��: �
H "=�0C �
!E� �)>C C %/� 6�/ <�=[O 

I�J&# "#��� �� 6
����� 6%c
� "�
H "=��0C !
 I���: %��	s
 

<+ %&#)��(<+ 2!
 <�(H D���+ 7�	! %K!)
 ,!)�&G "�� D���+ .�	 

��W ����3 <	-&� ./��0 I�J&Q 
� � )+�%�&Q S�T+ ,.<���w 5!

 "�G
E+ 8��X�XY
 k��0! �� 2���: 
� 
)_�0)�=
 x��X� 6C
 6!

 <��)(H "	�+ x�A&+ 
��� "�	�+ "�G
E+ 
� %	%3 6�/ "J:�&�3 �!5

 �0! D%3)V(
)_0)�=
 C/.A�: j	!��3 
� j�X� ��: 
� �

<+ %&3�� "J3!� <Kr)w ��G %&K!)
)��C��(�(�i 
� �	 ��/ <	

"���K)� C� 7����� "���QT. tritici CT. controversa '���O}
 

)intercross ( %�3�� D���J�! g��L
! )��C�u.(��qK "�� 7	!����&�

'+ <�+ $%�&� '()��*+ ,��-&� ./��0 I�J&# R!�� %0
 5! ,!)�


��	�/ 6
�G �<��)(H R!�� 2I��: �
H C 
)_0! 5! �C%�Y+ 6��/

 N
��O 5! D��LJ�0! ,C%� C �!EQ�: ��X=
 "	�+ 5! <3�K P�Q 6��/

����3 <	�9> D�-�.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.6

0.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                               5 / 7

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.60.8
https://iutjournals.iut.ac.ir/jstnar/article-1-1091-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	�������/��	 !� � "#$%�&)((/�	#� *+,, 

��� 

��	
� ���� ��	%&�1 

�.! 2<+���� .$ C.�0C����� .����."�/��� <��)(H D)YK <0
�� ,��-&� ./���0 ?�+�G "� $%&� 6�/)T. laevis ( D��
)Q�� ./���0 C

)T. controversa ("K)� ��v
 C $%&� �/<	6
���� ?+!)G �� �+
�)\	�
 5! .65
C�AQ PK!��:u���u.

�.� 2,�b	!%:.S 2.
.� 2,�	
�[JG! .$ C ,��+�Q!%: .<�!�
 .���� .<:�� j0)
 $%&� <()�*+ ,�-&� ./��0 6
���� .	n)()�� I�J&Q

7	�J0! <��	�JQ�� �9�K)��JKH 6�/ .�3 8r�X+ "c}:D��� D�b&Q 7��/�EK 	! <\3E�,!�2����2
)	�-3 E	�[
 .

3. Amero, G. A. M., D. V. Singh, R. Aggarwal and P. Dureja. 2000. Microbial antagonism to Neovossia indica causing 
Karnal bunt of wheat. International Conference on Integrated Plant Disease Management for Sustainable 
Agriculture, New Delhi, India, 1281 p. Available at: www.iisc.ernet.in/currsci/dec25/articles28 

4. Angus, J. F., A. F. van Herwaaden and G. N. Howe. 1991. Productivity and break-crop effect of winter growing oil 
seeds. Aus. J. Exp. Agric. 31:669-677.  

5. Angus, J. F., P. A. Gardner, J. A. Kirkegaard and J. M. Desmarchelier. 1994. Biofumigation: isothiocyanates 
released from Brassica roots inhibit the growth of the take-all fungus. Plant and Soil 162:107-112. 

6. Borgen, A., L. Kristensen and P. Kolster. 1995. Control of common bunt without use of pesticides. Proceedings 
from the 12th Danish Plant Protection Conference, SP-Report, 4:149-158. 

7. Borgen, A. 1997. Effect of seed treatments with EM (effective microorganisms) in control of common bunt (Tilletia 
tritici). Proceedings of The 5th International Conference on Kyusei Nature Farming  and EM Technology, 23-26 
Octobr, Bangkok, Thailand. 

8. Borgen, A. and M. Davanlou. 2000. Biological control of common bunt in organic agriculture. J. Crop Product. 
3:159-174. 

9. Borgen, A. 2000. Common bunt in wheat a challenge to the principles of ecological plant protection. Ph.D. Thesis, 
Royal Veterinary and Agriculture University of Denmark. 

10. Borgen, A. and L. Kristensen. 2001. Use of mustard flour and milk powder to control common bunt (Tilletia tritici)
in wheat and stem smut (Urocystis occulta) in rye in organic agriculture. Proceedings from BCPC Symposium 
No. 76: Seed Treatment, Challenges and Opportunities, 13-15 November, BCPC, Farnham,UK. PP. 141-150  

11. Brown, P. D., M. J. Morra, J. P. McCaffrey, D. I. Auld and L. Williams. 1991. Allelochemicals produced during 
glucosinolate degradation in soil. J. Chem. Ecol. 17: 2021-2034. 

12. Chan, M. K. Y. and R. C. Close. 1987. Aphanomyces root rot of peas 3. Control by the use of cruciferous 
amendments. N. Zealand J. Agric. Res. 30:225-233. 

13. Chet, I., J. Inbar and I. Hadar. 1997. Fungal antagonists and mycoparasites. PP. 165-184. In: D. T. Wicklow  and B. 
Soderstrom (Eds,). The Mycota (IV): Environmental and Microbial Relationships. Springer-Verlag, Berlin.  

14. Duffy, B. K., B. H. Owsley and D. M. Weller. 1997. Soil chemical and physical properties associated with 
suppression of take-all of wheat by Trichoderma koningii. Phytopathology 87:1118-1124. 

15. Elad, Y. and I. Chet. 1983. Improved selective medium for isolation of Trichoderma spp. from soil. Phytoparasitica 
11: 55-58. 

16. El-Katatny, M. H., M. Gudelj, K. H. Robra, M. A. Elnaghy and G. M. Gubitz. 2001. Characterization of a chitinase 
and an endo-â-1,3-glucanase from Trichoderma harzianum Rifai T24 involved in control of the phytopathogen 
Sclerotium rolfsii. Appl. Microbiol. Biotechnol. 56:137-143. 

17. El-Naimi, M., h. Toubia-Rahme and O. F. Mamluk. 2000. Organic seed-treatment as a substitute for chemical seed-
treatment to control common bunt of wheat. Eur. J. Plant Pathol. 106:433-437.  

18. Gupta, R. P. and A. Singh. 1983. Effect of certain plant extracts and chemicals on teliospore germination of 
Neovossia indica. Indian J. Mycol. Plant Pathol. 13:116-117. 

19. Harman, G. E., C. R. Howell, A. Viterbo, I. Chet and M. Lorito. 2004. Trichoderma species-opportunistic, avirulent 
plant symbionts. Nature Rev. 2:43-56. 

20. Howell, C. R. 2003. Mechanisms employed by Trichoderma species in the biological control of plant diseases: the 
history and evolution of current concepts. Plant Dis. 87:4-10. 

21. Kendrick, E. L., R. J. Metzger and C. R. Rohde. 1964. Overwintering of race T-18 of Tilletia caries. Plant Dis. 
48:379-380. 

22. Kietreiber, M. 1984. ISTA Handbook of Seed Health Testing. Working Sheet no. 53, Wien, Austria.  
23. Kirkegaard, J. A., P. A. Gardner, J. F. Angus and E. Koetz. 1994. Effect of Brassica crops on the growth and yield 

of wheat. Aust. J. Agric. Res. 45: 529-545. 
24. Kirkegaard, J. A., P. T. V. Wong and J. M. Desmarchelier. 1996. In-vitro suppression of fungal root pathogens of 

cereals by Brassica tissues. Plant Pathol. 45: 593-603.  
25. Kirkegaard, J. A. and M. Sarwar. 1999. Glucosinolate profiles of Australian canola (Brassica napus L.) and Indian 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.6

0.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                               6 / 7

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.60.8
https://iutjournals.iut.ac.ir/jstnar/article-1-1091-fa.html


� �� �	#
6 P�	�� 
�	 �� �.&
>9:12; -��./ ��0 �1 ��	%&�1 	� �2
3 �5 
	�... 

��� 

mustard (Brassica juncea L.) cultivars: implications for biofumigation. Aust. J. Agric. Res. 50:315-24. 
26. Knudsen, I. M. B., J Hockenhull and D. F. Jensen. 1995. Biocontrol of seed borne diseases of barley and wheat 

caused by Fusarium culmorum and Bipolaris sorokiniana: Effects of selected fungal antagonists on growth and 
yield components. Plant Pathol. 44:467-77.  

27. Nielsen, B. J., A. Borgen, G. C. Nielsen and C. Scheel. 1998. Strategies for controlling seed-borne diseases in 
cereals and possibilities for reducing fungicide seed treatments. The Brighton conference - Pest and Diseases, 
November 18, Brighton, UK.  

28. Sarwar, M., J. A. Kirkegaard, P. T. W. Wong and J. M. Desmarchelier 1998. Biofumigation potential of brassicas. 
III In-vitro toxicity of isothiocyanates to soil borne fungal pathogens. Plant Soil 201:103 - 112. 

29. Sharma, B. K. snd A.K. Basandrai. 1998. Efficacy of some plant extracts for the management of Karnal bunt 
Neovossia (Tilletia) indica of wheat (Triticum aestivum). Indian J. Agric. Sci. 69:837-839. 

30. Singh, S., L. B. Goel, S. K. Sharma and S. K. Nayar. 1979. Fungitoxicants and plant extracts in the control of hill 
bunt of wheat. Indian Phytopathol. 32:297-299. 

31. Sivasithamparam, K. and E. L. Ghisalberti. 1998. Secondary metabolism in Trichoderma and Gliocladium. PP. 139–
191. In: C. P. Kubicek and G. E. Harman (Eds.), Trichoderma and Gliocladium Vol. 1. Taylor & Francis, 
New York.  

32. Tjamos, E. C., G. C. Papavizas and R. J. Cook. 1992. Biological Control of Plant Diseases. Progress and Challenges 
for the Future. Plenum Press, New York. 

33. Williams, E. Jr. 1987. Persistence in soil and control of common bunt Tilletia caries of wheat. Phytopathology, 
77:1772-1789.  

34. Yarham, D. J. and B. M. Mckeown. 1989. Airborne spores of Tilletia caries as a source of wheat bunt through soil 
contamination. Plant Pathol. 38:612-14. 

35. Yarham, D. J. 1993. Soil borne spores as a source of inoculum for wheat bunt (Tilletia caries). Plant Pathol. 42:654-6. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.6

0.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               7 / 7

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.60.8
https://iutjournals.iut.ac.ir/jstnar/article-1-1091-fa.html
http://www.tcpdf.org

