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"��"�=4�'5�6%2=�G��(��:=�%��4�:�%,������;%	� <H=�/��
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(�"�	;=�(���4�CW�	���P3C������	;��3"�L#�����;	;=�0�
�0�7W�7-9�=4�3G�=�Z�[\�4�]�>K�J�C4�3"�+C�F����I

,�� ��	
�� ,��-�� 4�����;4� <� '�6�68�� ^��1�����G�
,��24
	���B8��D2���3��"�3"�31�"�:=�>�"�_�/0��O���

� ���D;� 40	$� P:=�>�"� 4�`��� ��I���I�a���;�0� ��`
*
3F'=������@��� 0�LF�� 	T=4�P+/=� 3"���b�4� 0��/�"�

J���KD
��J���K�3�>9�(����4=�4�,b1�"��(M1991�Burke

and Hall� <N��1
���J�C4� 3"� :=�>�"� ���� ,���>�;
:@����4�`���J��K��4�"�
�@2� P�	

�Q��"�=4�:4��(��4=�4

"�E#F�0%3�2%+�[���4=��%��,"0�]����4�%,��U��4�;�<
1
�%�C��"� ��X:�1��"� (�� �4��1F�� �"� :=�>�"� V���:�2
��I�,1����I�1�W�,Ic�0�3��,��(31;�4��D2����"��0�K�0�

,�� P4=�4� D6�� @��� ��B8�� D��@A�� =4� :=�>�"�����%�	
9%b��%�@%	;�"� ,#F�
�� �� <:�1��"���I� :�2��3�>9� (�� �(

:�1��"�G�=� �"� 3�� 	
1�2� ,��2Qd"�=� '�"�#$�Q�
�=��/�"�,1��@>2,��

�	�L�#e��E#F�4=�����1G�"�=4�0�

,���X0�1���	��;�<,F=�"��(��,��"�3��LF���4�4���G���2
:�1��"���I�:�2���X0�1���L�#e���"� �0�K� PL��@>2�0� �(
��I�=4�3G�=�(��P��"@������I�	;=�0�3[F���D��@A��0��2���2

�4�@����:�2�I=�>�"�3�>$��"��"�=4�,��LfA�8��@��	

��
(Essalmani and Lahlou 2003, Tilak et al. 2006,
Huang and Erickson 2007, Bardin et al. 2004.�<N

g=�@I�:�2��,��1h�=4i=�"V�X�C��"� ��1
��H=�/��
Fusarium solani=�4� 4�90� Z�1h�� '5�B8�� =4�4<

�"�� ��C�F� 0� 0	�W� '�6�68�� j�F�M1990�Anbo and

SulliaN�	9� ���"0@�=� ���1F�� =�&?� (�����I� (�� �	;��:�2
G�=Q��4�"��� 	;=� (�����1F�� 04� P,
��(�4(��/��EC���H=�

�(�� ,k["� 	;=� (�� @��� �b�4� ���1F�� 04� 0� ��F0@�=
H=�/��4���:��I��9� ��F0@�=�:�2%	� <=4�F%%��� ���P�
G1$�%%���8C�%l�0�]>2%%� ��=�MEhteshamul-Haque

1994� N1*%%����%�"� J%%C�1
��%:�1��"� ,��:�2
Rhizobium��Bradyrhizobium��K� �=�%%/�3%%H=��2%�:�

*%G�=� 4�@���� �X���%Q2��I�%%� ,F=�"� ���%%4�	�� <�=4
;%%���%�(W� a%%bG��%���R. meliloti;=� :0=�%%%�	

Macrophomina phaseolinaPRhizoctonia solani����0
F. solaniG��,I	�=�4(�"� �O�%4�4���P$� =4�%%��,C�%3P�

B. japonicum�6A%%a;=�:0=�%%%	�M. phaseolina�0�
R. solani��=�4(�"%31;�4�,I	�LF��<=4�;%���%a��%K=@%%3�

R. melilotiPR. leguminosarum�0�B. japonicum"�%%3�
04�31G�W� g0=�U��� 0� =-"� :(�F�=�F=�"�%%,�0�

�=�>�"%�,��@M. phaseolina� PR. solani�� 0Fusarium

spp.=4��=��2��I%%
������bC�����0���bC���%��4�b"�1AW�	�0�
3���"�1
�%%����%�4�%	�<=4�G20c*%%,�b�4%�F�����>%%�0�,
]>2%%��=��MEslamani et al. 2003� N1����I�1�W� �O�%�,

R. leguminosarumG�=�:�@�=�>�"� H=�/� 3��K�Q�j	K�
MF. oxysporum MR84� N�,I	�=�4(�"�J�C4� 0�,F=�"� �=

0�6�� :�6C�� �=� �2�1��"0@�=�	�4��� ��K�� V�>1��F� L�<
��
m>2P� ��=�]>2� 0� �(���MMazen et al. 2008.�N

�n�O%'����W1����I�1%%,�3��I�2%%:��Rhizobium spp.�
0Arbascular mycorrhiza�=���K�%%H=�/�,��"�3�2%%�:�

:�@�=�>�"����I� 3G�=�� 3�>9� (�� �/�"R. solani�P
Fusarium spp.0��F. solani�	�4��� ,F=�"� <>2Q�

�=4��4�CW���2��I�o���D2���E#F�P���"0@�=�:�2=�>��
	�	;�	2�;����I� �"�3���6�� <�^��1��E�����3��4�4���G�

�4�"����Op�� �@�=�]���0����"0@�=LF���	T=4����1>��0�
0�o����04� =4� �=�+C�F� ���I�	T=4�����5�"� 0� ���I� ���

�� �"� �0�K� L;�4� ��#�4� 3"� ,C��1�� ��FnO��'��
�1��"0@�=� P,1����I�1�W:�4��1F�� :�2�	;� P�O���,1#e�

0�	;=�:0=���I�P3��"�_���=��P���I��>��(0�P,��(�VG���
	
1;�4����I�4�]�>K�0�3��"�<�`�W�(�����4��1F��������=4�3�

�(�� �4��1F��D2��� :��"� �1G�"� ���"0@�=� q�6��� 3���� (�
�D2���:0=��W� �O�� 4=��� =4� 0� �4�"�,���>�;�:�24��

;%:=�>�"�'	�2%��:�%H=�/�(��,;���'�K�r��4�@����:�2
� P4=�4� 4�90� ,>�s	2l�68��P� ,F=�"�+2�"�D
��

:�1��"���I� :�2��I� 3G�=� :�(%"� ��%/�%/� 0� �%%�H=�
Fusarium solani��K� P%%G�=� ,I	�F�*� J%Q����I� ����

3"�:��"��I=��%�4�@����:=�>�"�������1
��L���	��=4�:�
4�"�<��
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7�����'� ������
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���������������������
���)*+�����,���-+���+.�����
��������	� �

3��>��3G�=� :�2��T� 3"� �/�"� +C�F� :�2��"� ,A4�B�� '=
I�@b�(�L��$%h1���3K=@��=4�,%�	;�7�%	�<��I�(��2%�:�

3��>���W�s��r��U���0�3G�=���0�2�=4�0�31;�4�"�,��2
d6��7W�,F�,F�	
?�:0�$�J��1F�%1F���%��%�4���J
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+2�"�:�1��"�D
����I�:�2��3G�=�:�(0H=�/��Fusarium solani<<<� �Y

�	�	;M1970�Vincent� <N)uFP�JT�$�������uF�F�(��
LG�� a�8�� :0=Yeast Extract Mannitol Agar-

Congo red (YMA-CR)� �"�vwpH�adh��'=�T�3"�
	�	;�LG��<���1F���1&"�7�h1���:��"��3"����"0@�=�:�2

�LG��a�8�YMA� =�	6��+��� 0� 04,���������8�� �1�C
	;�3A�\���1�C�=4�	T=4�V��4=�b
��<)uFP:�1*���=4��2

�:��4LG2�0�L��"9=4�Q,1��F��3b��4��I��:=�4�	�	;�0
(0=� 04� L;-I� (�� )*PV����,������	"�[C� :�2�P:��;� P=

��4�]�� 7-9� �=� 4=�b
�� @��/�R�=� 3�� :4�I� 0� s��;
xC��� ��� 0� �	9� 	�4�"��=��-�� a�8�� :0=� J���� :(�F

�	�	;�adh�Somasegaren and Hoben 1994)�<N�:��"
���1F�� :(�F�	9� ,1F=4� (�� ��
�>r���:�1��"� :�2

7�h1������(W� P�	;���I���0� 5�����g0=� 3"� P:�1��"� ,��(
�	;���`�����=�]>2MMatalah et al. 2002�<N3��	9��:�2

� H=�/F. solani��	9�G�=� (�� �	;Q�3�� �/�"� ���I�
@��� �W� ,��@�=�>�"4�"� �	�F=� '�#O�� 3"P���bG���(W� (��

:=�>�"�,�K�"���bG��4�,F�
;��3�&���
�F;	<��
���1F�� ,1����I�1�W� L�C�[A� ,F=�"� :��"���0� �2
1����I�1�W� L�C�[A� 0� ,�W=��� �"� ���1F�� 7�h1���� ,p��O

�3��KF. solaniLG��(�� P�� 4�	[���(���:�2LG2�0���`
*�
��I� :�1��"� ���1F���3F� LG�� '=�T� 3"� �/�"� :�(

3d6���T�A� =4� :�1��"� �2� (�� :�+��� Q,1��F���3#C� :�1�
:�1*�D�4�LG��a�8��:0�$�:�2YMA�0�	;�q�6���
+2�:�1*�aF0�=4��I=�>�"��(0=�L�2�LG��(�����(��D�4

	;�31;�-I�<LG���2�:��4�=4�(0=��4�'	��3"��0�L��"
^
*9=4�Q,1��F��3b�� 4��I�	�	;� :=�4� <�3C�2� ��b����

	�=�4(�"i���1F���	;� 3#F�8�� �I=�>�"� H=�/� 	;=� (�� �2�<
���`���=��]��3F��"�,A4�B��y�����z�r�EC�/�=4����(W����

��b����� 0�	
?� ���(W� (�� �4��1F�� �"� �2�
��4Q��]��4�
	�	;�3���6�<��

�� =�f
�� 3"�����1F�� ^
*� P,1����I�1�W�'��O��,"��(=
>�%
��%�0�I� �	�2%�1h�� :�%h1��� Z%� 7��	;%� 	��K� 0%�3

H=�/F. solani��h�I�a���;�=4�%��40@A��g0=� 04�3"�3
uF�F%����%1��"���%��3"�:�%1G�W�0�U�%3�F%"�:(�%�=-

	�	;��4��1F�� <����8�� �"�:�B��+/=��/�"�:�2=-"� �	1"�
���u�2%��%F�L%�	%V��+T=4�%��3"�	%6�/4�04�'	%%�3

\%�K	%��%8dF�,%)uF�0�,P"�%d6��7W� �%1F���%�J��
L�;�0�	�	;��;� <�g0=� =431G�W�:(�F�:�2=-"� P=-"�

�'	��3"��/�"LG2�0�J&?�(��,������uF�F�=4�LK�F�
�:=���7-9� �"�:�1��"+24�V��t�����r� =4�	BG;�

�(�	��� �1������� :��I03r��� �1��1A0�1]uF�� �"��	�	;� =0<�
��4�[��31A=�=���3"�Lk���=4�:�1��"�������uF�F ���

CFU�4�"� <�3"� 0� 31;��� �2=-"� (�� 4	K� 3F���	�I� �2� =4
�4�4� '=��$� U��� �"� ���>2� P:�1�C� +��� ��	�I�2���	;

� �4��WL��",�������"� H=�/� =�uF�� ������uF�F� (�� �1�C
� 4�	[� �{���� =4� =�uF��,�g=�>;� �1�C���5� �"� �	;

3A�\�� �1��1�F�>2� 	;�M1997�Dar et alN.�g0=� =4�
)uF�0�31;����/�"�=-"�3F���	�I��2�=4�PU���q�6��P�

,���� ^
*�	;� 3A�\�� :�1��"� ������uF�F� (�� �1�C� <�=4
3��>���7W� (�� P=�uF�� ������uF�F� :�9� 3"� 	2�;� :�2

	;� �4��1F�� J��1F�� �d6�� <� L;-I� (�� )*,F(0=�P�
0� 0� 3��"� VG�� �(0� J��;� ���I� 	;=� :�2�1��=�*��(

�(�	���3G�=���r�0�VG���L;�44���@�C��W�:��"�0�:��I
	;� <x��;� =�>�"� ��2��I� 3�� �`�W� (���:	;=� :�2

Z�[\��VG�� �(0� P	�=�4� +C�F� ��2��I� 3"� L#��� :��
�W�� �1>�� �2LF�3"�x��;� ���� '0���� 0���U��� ���
K

3`�1�� =4� 0� :=�>�"� ��@��� ,"��(=�P��n�,1����I�1�W� ��O
:�1��"�=���3"�:�2�A=��@�C��W��I=�>�"�H=�/�3��K�31	;�<����

U��"�z�r�EC�/�=4�D���(W�A4�B��J����:�2%F��"�,%�3
�4�4� 0� ��`��� =��]��3"� �2�� @�C��W� J�=�1��A� '=�T	;	��<

T�$� ^��1�%�1F�� �"� J%�� (�� �4�%���� =�@A�SAS`��%�@%�0� 3
��b�����	
?� ���(W� (�� �4��1F�� �"� �2�3
��4��=4� �]��4� :�

6��	T=4�^
*�qdF�3���;	�	�<��
��

81����9���&��
���1F��,1����I�1�W�L�C�[A�,"��(=��(��JT�$�^��1���:�2

�(�� :4�	[�� 3�� 4�4� ��G�� ��bG���(W� =4� ,����1��"
���1F��� 3��K� �2F. solaniC�2�Q	
1;�4� �	�=�4(�"�� <����
���1F���,I	�F�*� :=�>�"� J��K� 	;=� (�� :=�4(�"� =4� �2

G�=Q��s�1���	T=4�V��qdF� =4��/�"�,
[����G�� =�4
	�4�4�<���1F���:�2NSZ3��NSZ9�0�NSZ25�M������:=�-I

���1F��2%1A�I�"��%$�(��3%I4����������0������0��s0�%�,
	�=�b�i=�>;� 0� 3C�6�� �0��i�W����E����� 3"� |�"��� �2
�	9�3��>��:(�F�LF�� �2� N;� =4%�(W�a���%bG��%2�%�3"�,

C�2� �d/� ��b����� �"� E����Q� �	�=�4(�"��Y} � P!Y} �0�
v~} ,�����	�4�"�,I	�=�4(�"� ��On�����1G�"�:�=�4� �1��<



�� �3��G������������:=�>�"�0�'�AW�V�X�C��"���1
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