
  ���

 ��� �	
��
 ����������� �����  

 

 

 

 
 

���
 ��������
 ��������
 ��������
 �����     	���� ���
��� ��
 	���� ���
��� ��
 	���� ���
��� ��
 	���� ���
��� ��
))))VCGs  ( ( ( (Fusarium oxysporum         

f. sp. sesami     !��" #�$�% �& �'() 	
&�*+, � �&�� -*�.!��" #�$�% �& �'() 	
&�*+, � �&�� -*�.!��" #�$�% �& �'() 	
&�*+, � �&�� -*�.!��" #�$�% �& �'() 	
&�*+, � �&�� -*�.        
        

Vegetative compatibility grouping in  Fusarium oxysporum f.sp. sesami the causal agent of 

sesame yellows and wilt in Fars province  
 

	�/�
 	(� ���0%1��2 ���3��4� ��
�5	�/�
 	(� ���0%1��2 ���3��4� ��
�5	�/�
 	(� ���0%1��2 ���3��4� ��
�5	�/�
 	(� ���0%1��2 ���3��4� ��
�5* 

�%��/ ��6�3%& �������) ��7�3%& 	7/89
��
 :;�  

        

<"���& �=/�/����         ?��@,��/�/����  

  

 ���7A ���7A ���7A ���7A        

�47� <B�� �    CD�%�� <�
 � )Fos  (Fusarium oxysporum f.sp. sesami  �&�� -D*�.  �

   ��� �& �'() 	
&�*+,   ���0�����=   �� ����  C�E� �%            �& �D'() <D�) F5�(* �G)% �'() ��


      �D/ ���D�%�� !��D" #�$�% . <D3��E*                  -I%�DJ K�DL* �% �&�M$D�% �D� �D
 CD�%�� <D�3 ��D
  

)minimal medium =MM   ( ���J�  �D3�*N <D��� O���$, P%��) �Q�&  . <D3��E*    <D�3 ��D


   CD��, K�DL* ��� C(
�, -7/ !��%�� )basal  medium  (  % 	D7� ���DJ   -*�D/ P�% R��D(* �

P%�$�3  <��$�3 �O���       ��D�% � SE�3E*N P%������ ���$3%�E9�
 �O���    ���D
 TD���%     �3�D/ ��D(� .

<3��E*  K�L* ��� �& ��*N <��� <�3 ��
MM   CD���U* O
 �� #E���)��$
 -�7�� �EV(* C� 

 �3�/ �&%& .              � ���
��D� #%ED(. C� C�%�� �& ��� -Q�" �J �& ��*E��B�* O)%�$* �/�  -�7D��

/� C�  ���
����3   �&  C�%�� W�X��%  �&%&  �/ . C�%�� 	*��� �3&�) ��0E� <�3 <3��E* �
  C)  

*CX��7* YEZB*   

Archive of SID

www.SID.ir

www.SID.ir


  ���

 	9��E(" ![) C� �& P�% R��(* �% �&�M$�% #%E� !��%�� nit 1 )�/\\ ( %  �nit 3 ) ^/�� ( %  �

nit M ) �/^(%  �($"�
 �%�I .<3��E* �� ��/ ��0E� <�3 ��
  #E���D)��$
 -�7�� 	��3%E� !��%

     �& �6��7� �� �%���,�=     �($"�
 �%�I 	���� ���
��� ���
  .        ��D(
& #�D�3 ��D*N <��� _��$3

  ���
 ��� W�X��%          �D/�� 	* 	���"%�`� F5�(* � 	���� ���
��� ��
 .       ��D� ��@D� Y�DU$3% S�D.

              	D* CDUa(* #�D�
 �& -XI Y�� ��@� �% ��.�%� �&�M$�% � b�$;* F5�(* �    �&��DL* -D�0& �D3%E

���
 	���"%�`� �/�� 	���� ���
��� ��
 .  

�c%��c%��c%��c%�    ����) ��
����) ��
����) ��
����) ��
 : : : :���
���
���
���
     	���� ���
��� ��
 	���� ���
��� ��
 	���� ���
��� ��
 	���� ���
��� ��
))))	����	����	����	����....	�	�	�	�((((����    	
&�*+, � �&�� �!��" ��'() SE��%�E"	
&�*+, � �&�� �!��" ��'() SE��%�E"	
&�*+, � �&�� �!��" ��'() SE��%�E"	
&�*+, � �&�� �!��" ��'() SE��%�E"        

        

C*�U*C*�U*C*�U*C*�U*        

 e��I)Fos  (Fusarium oxysporum f.sp. sesami  -*�.�'() 	
&�*+, � �&�� ������  T�

�
�����    ) <�% &%8)�f 	
��
 �% C �V3       	D* -D�. 	Q�4$f% ���B� 	3��8�*        ��D�
 CD3E
 � �D()

 	D�3�%�I C��J&�E* %� �'() 8'� ��6�&  �D
&) (Castellani 1950.   	D
&�*+, � �&�� ���D��� 

�'()     ��* �E���/ �& ��� ��0�% #%��% �&��g^      ��
�D�* ��D/E� #�$D�% ��
�$D��� �% 	D7� �& 

  ��&�
)	(�  	�/�
� ��h=.(   �� ������ #�
��
         	D* TD�f i9D� ���D/ �&�D*+, � &  �3ED/ . �&

&�%E*�   C)  ������   �/�� ���/      T�f ���
�� � ��/ T�f ���
 -)      �D38�� 	D* ��/ .  	
�D


        	* #��3 %� Oj[. ���
 k�5 T� KU" P�I�% �
& . WEaf �&E0N ���
 ��� ��/ �&%& l3� ���`�

 	* ��
��*     ?�� �& 8�3 �
�3�N l3� ���`� � &E/� C��� CI�� � -��I   	D* <D��  �D/�� .  CDA�
%

��*�N:  ��
                 S�D" 8��D�� �%�D� �D�M* � OD�* 	D
+�� TD� 	�%8���D���       CD$"�� mD4;� ��D
  

 F.oxysporum 	* nEBL*       :��*�N oE3 ��% �& 	0� �3E/  �
    � 	�%8������ <MQ �% KU" C�%�   �D


 	* �&�M$�%            #��8�* �� ��*& -�XI �% �&��$* -*%E. ��p�� <L� 8�3 #N C) &E/� ?�� C��*  D3�	 � 

	* �%�I 	3��8�* C(*%&  &��
)Correll et al. 1987 .( 	$f%E(7� � P�Xp �% C���
 #N C'�$3 ���%���(�

       C�%�� m�;�� �*% ��% � <B�3 �%&�Ef�� S�q         	* C�%E* -7�* �� %� e��I b�$;* ��
  &��� .

  C�      C�%�� 	����(/ �*% �& rE" Pq�7/% -�0&  ��
      3 �% �&�M$�% #�UUL* �e��I b�$;*  ��
�63��

       mf�/ #%E(. C� %� 	0E70E* � 	7�$3c b�$;*   CUX5 �%�� 	��
 C�%�� ��(� * ��
  ���DB� b�$;

 C$DDDDB3%& �DDDD�M*  �DDDD3%)Kistler 1997.(   ��
��DDDD� ��DDDD�
��
 ��DDDD����	DDDD����   

Archive of SID

www.SID.ir

www.SID.ir


  ��g

)Vegetative Compatability Groups= VCGs(   TD�7M� � 	��D��(/ �%�� ��6�& s��(* ?�� �

S�" m4;� ��
  C$"��Fusarium oxysporum  	* �/�� . �&   e��DI P�D�0�a* �D�%    !�D�% �D� �D
 

  P��QE4fc  	7�$3  �� C3 �     #�D�8�* :(7�
_         	D* TD�7M� 	��D�
��
��� CD� �
��D���    �3ED/

)Correll et al. 1987 .( �
�����    �% 	DQ�f ���D
 �& �$"�D
 �%�I F��5 �%VCG  �&%& m�;D�� 

	*  �3E/)Puhalla & Spieth 1985.( C�%�� �& C) 	��
     S�D" �D� &%+D3 -DG* 	�%8������ ���
 T� 

m�4;�    	* �%�I C$"��        ��
 �&��L* &%��� �� T� �& ��3��
	* �%�I 	���� ���
��� �  �D3��
 .

   mf�/ ��% �% �&�M$�%    C� �<�% <��
% 8��J ���B� ������) 	��. ��
��) �& �
    	3�D*� �+D��

mf�DD/ ���DD� CDD)  	�%8���DD��� -DDG* 	7�cEDD0E�� ��DD
)mDD4;� ��DD�*�"  ��DD
&%+3 � CDD$"��

T�cE0E�8�" (      ��
��� ���
��
 -G* 	7�$3c ��
��$f�� �� ��    	D����        �&%& <DU��a* OD
 �D�

&EDD/.   �& ��DD/ S�DD'3% P�DD�0�a* �&Fusarium oxysporum  ��DD��� �%�DD� VCG -�7DD�� � 

  �#E���)��$
�%  <3��E* #&%& -��U�  ��
      CD) ��D/ �&�M$�% �($B�3 P%�$�3 k�4* C� �&�I C) <�3 

�� �DD�%���DD
 �%�DD� 	XDD��(* ��DD��* ? CDD�%�� ��DD(� 	DD* 	DD7�$3c oEDD(� 	DD���� � �DD
 �DD/��  

)Katan et al. 1991, Kistler et al. 1987 Gordon & Okomoto 1991,� Puhalla & Spieth 1985.(  �D�

                   -D��I o[D5% <D�% C$D/@
 �&�D�� ���0�D� #%��% � #��� �% e��I ��% ?�%8
 �% C) �&E��

   	
�()%�, &�E* �& 	��E�        oE(� � ���$3% � ��%���, �EL3 �	7�$3c  DB�3 <�& �& #N < .  k�D


   ��% �%C�0�a*�      e��I <���� �& 	7�$3c oE(� �����              ��D
 ���D
 �% �&�M$D�% �D� ��D/%�� ��D


   	���� ���
����% �� <                 � Y�D$() �%�D� 	X��(* -J �%� ��*N <�& C� _��$3 C� C�E� �� #%E$�

�&%& Cj%�% ������ ��% <����*  &E/.   

  

	���� ?��	���� ?��	���� ?��	���� ?��        

C3E�3C3E�3C3E�3C3E�3    ��%&����%&����%&����%&��        

            !��" #�$�% �& �'() ���
 ��) � <�) ���. F5�(* C� C�E� ��  �     �8D���3 �#�X�$�% F5�(* �%

               #�DI�� � ��q ������D)���I �&�D�N�E3 �#����D) �n%�%& ��DB" �#�'(��%  ��D2   o�%8D* 	D����

�% �&E0N #�
��
 C3E�3    �/ ��%&��. R��          ��* ��E���/ ���
�* �& C3E�3 ���N      Y�D� �& �& #��N �

  	.%���=   � ����  <"��@, S�'3%  .C3E�3      � C� uE7�* #�
��
 �% ��%&��� ��D�� �%�E"  D�*E	  �& 

Archive of SID

www.SID.ir

www.SID.ir


  ��h

         YEB9) � 	
��
 �% i, � 	
��
 �% -XI -J%�*    <"�
 P�EQ 	
& .  Oj[. C�E� ��
�v    ��D


N�&E0  �  -*�/         ���D73 � Cw
��
 x�* �	*E�. b�2 ��&�� �	
&�*+, <0�J�     k�Da7� #�D/ 

 E� CI��& .C�E�           CB�) #��& � y��f u�f �% -*�) �E5 C� �&E0N ��
       C� #%�;� � 	7�$�[, ��


N  �3�/ -U$(* ��6���*� .      o�%8* �& &E�E* ��
 ���M�. o%E3% C���      ���&�
 y��f u�f �% �'() 

C3E�3    CB�) -f%& �
   	7�$�[, ��
             CD� #%�;� #��& �P�4;�* <Xp �� � �3�/ �&%& �%�I %8'* 

(* ��6���*�N�3�/ -U$.  

  

m0�f � %��m0�f � %��m0�f � %��m0�f � %��    ����������������        

C�E�          �D/ C$B/ nN ��� �	
&E0N C� uE7�* #�
��
 ��
�      TD�f �@Dz�) Y��$D�& �D� � 

�3��&�
 .  CI�� <�E, i9�    C���� C� �
   -90�7�%    #��$D�   ��D/ C$D/%&�� �     ��D�$"�� �% N  ��D3�

  P��aI�/=   �� �/= 	$3��        	3EM.�2 �% i, � %�� ��$* La�   	  �)E9�
 YE�L* �&�   O��D� <�

g/= %)     ��(()��M� 	���'� R��*�= (%   P�* C�g/�         <D�) K�DL* ��� �CDU�I& PDA   ���D�% 

  <�)�   �& °C �g  �3�/ ��%��63  .         ��%�DU* ���$"�� {a� �& e��I ���*E��B�* ��
��* �% i,

 ��� � C$/%&�� ��*E��B�* �%PDA ��&�
 <�) ����% )Nelson et.al. 1983.( C���    �% iD, �D


    ��/ ��� E�$B/N � n   � TAE) P��aI C      ���7�[" �& � ��/ O�BU�g=  	D��*       ���DJ ��D$�0

�== 	��*     �$�0N   �3�/ C$;�� �aU* n .  ��7�["            P�D* CD� ��D� �D
 � CX��* C��=    ��� CDU�I& 

 #�7� ��6$�&       <.�� �� ��(
&��=  �& <)�J  CU�I&            �D�3N nN �#�7� ��� �
 �% i, � �&%& #�7� 

C$;�� ���� �aU* nN ��3N -f%& � y��f �/ )Banihashemi & deZeeuw 1969 .(  ���DfN �% i,

  #&%& #�7� C�J�*�     C3E�3 � y��f ��7�[" nN    � �
�       �3�/ T�f 8��� �@z�) Y��$�& �� <I&  .

C3E�3     ���a�L* ��� �
PDA      	Q�4$f% K�L* � �%&���% Komoda) 1975(      ��D*& �& � <�)

°C �g�3�/ ��%��63 . m0�f �%��  ����C�%�� ��
Fo � �%   �D�&�
 �&�M$D�% �E9�% T� ?� .

 CDD3E
Fo �cEDD0E"�E* !�DD�% �DD� CDD(
�,  ��
�DD�0��" -*�DD/ 	DD��%� ���*%�DD3% P�DD4;�* � 

    �DDDDDD/ 	��DDDDDD��(/ �
�E9DDDDDD����*[) � ��*E��DDDDDD�()��7�* ���*E��DDDDDD�()��)�*  

 )Booth 1971, Nelson et al. 1983 .(  

        

Archive of SID

www.SID.ir

www.SID.ir


  ��\

	����	����	����	����	�%8������ 	�%8������ 	�%8������ 	�%8������  

  m0�f �% i,  	����(/ � ����Fo   CD� #N �% -DQ�J <D�)      ���DJ R��D* <D�) K�DL* 

 s�� ���4.     � 	(�*����$B)&)   ���4.�==  s�� S�
        � ��() <�E, 	(�*��= 
   ���$DB)& S�

           <�% ��/ ��3��� �$�0 T� C� �aU* nN C���E� #N O'J C) (    ���7D�[" �&�g=  	D��*     ��D$�0

  ���Jg=        �/ �&%& Y�U$3% R��* <�) K�L* �$�0 	��*  .      �& e��DI ���J ���7�[" �D*&�  r�D�%  

$�& ���6��#�7�   ��(
&)Shaker ( ��h=�/ �&%& �%�I CU�I& �& <�
�� � <"� <)�J �3.  

        �8D�*�� cEM��$3�D� C��D�� C� e��I ��
�E9�% ���� C� �% i,)�===   CD� CDU�I& �& ��& 

  P�*�= CU�I&  (           C� ��
�E9�% �6�& ��� �& �%�� � ��/ %�� �@`* K�L* �%    nN �D� ��D/ ���3

   C���� C� #��$� �aU* �/ C$B/ cEM��$3�� �3 .    � CD��* �D� WED�;* u�f �& ��/ n�;$3% S�I�%

  	3EM.�2 x�� u�f     �D�&�
 <�) 	7�$�[, ���3%��
 �& ���/. #%�D�
    �D/� CDVML* �& �D
   

)�h   ��*& ���E3 <.�� °C �^   � �  ��D*& �� 	7���� <.�� °C �g  ( �&%&�%�DI  �3�D/ .  �D�� �& �%

     #%��
 �
 C� C$M
�= 	$3��     E� s�7* �$*   �E9�% #E�B3�9�)  ���J�=h     	D��* �& �E9D�%    �D$�0( �

 �/ C"�2% .          �/ C$"�
 �V3 �& �
�/ #%E(. C� 8�3 ��3%��
 �% �&%����3 .     <"�D��, � Oj[. �E�v

     </%&&�� C$M
 :/ P�* C� ������   ��&�
 ��%&�� .  &E��    CD��* #�
��
 �& e��I        �D� ��D/ 	D3�

  <�DDBI �% CDD3E�3 <DD/%&��     K�DDL* �& <DD�) � 	�%EDD
 ��DD
PDA   ��DD�� P�DDXp% CDD�   

)	(� 	�/�
� ��h=.(  

��
��� ���
��
 	������
��� ���
��
 	������
��� ���
��
 	������
��� ���
��
 	�������� 	����  	����  	����  	���� ))))VCGs((((        

*<3��E ?�� C� <�3 ��
q�
E, ) Puhalla & Spieth 1985 (�3�/ ��0E� .�% �EV(* ��% �%�� 

<�) K�L*-I%�J ) minimal medium =MM (���J�=�/ �&�M$�% �$�0�& O���$, P%��) S�
  .

<3��E*    ��% �� <�3 ��
   K�L* ��� �/� !  ��
     �% 	7� �%�%& g        �& �D�� �& �&�X*�3 P�% RX(* 

        �D($"�
 �%�DI 	D�%8'* 	9��ED(" ����[): � (     �P%�D$�3 K�DL*� (     �<D��$�3 K�DL*� (  K�DL*

  ���$3%�E9�
� (    � �SE�3E*N K�L*g (  ���% T���% K�L*. <3��E*   	D7� �& �/� oE3 !��% �� �


 	9��E(" ![) C� �%nit 1 �nit 3 � nit M   �3�D/ �&%& �%�DI )Correll et al. 1987.(    ��D��� �%�D�

 ��
��� ���
�   	���� )VCG(         &�D�� &%�D�� CD7(�% � �RD��* <D3��E* &ED�� S�D. <D�. C� �

<3��E*   C���U* &%��� �J �% :�� :�%8"% |.�� <�3 ��
  	D* �
  ��D/ �D�(�  �=   F5�D(* �% CD�%�� 

Archive of SID

www.SID.ir

www.SID.ir


  ���

  �/ n�;$3% b�$;*�3   C���U* C��) �     � 	0��$J% ��
   <"�
 S�'3% ��3N ��.    uED�� T� �EV(* ����

 <�3 <3��E* �% 	*E��B�* S%)nit M ($�� K�� �& �V3 &�E* C�%��T  ���DJ ��$, MM  �%�DI 

 �� � �/ �&%&g <�3 ���$3��E* �% 	*E��B�* uE�� )nit 3 �� nit 1 (C�%��    �D�% �& CD) �6�& ��


          3�/ �&%& �%�I #N k%�5% �& ��3&E� ��*N <�& C� 	�����.        <D3��E* CD��) sD���� ���D�     ��D


    ��% �% C�Q�J�=    �3�/ �&%& C���U* C�%��  .  -�7��    � #E���)��$
 -�7�� S�. ��    �D/�  �&�D�"

SE���B�*    �& �
   ���
 �%�� 	��(X* 	I[� -L*   CD�%�� �D�% <�3 ���$3��E* ��(�   &ED� �D
 .  iD, �%

     <�3 <3��E* T� ���) ��% S�'3%    S% ���
 �� #%E(. C� ���
 �
 �%�/ n�;$3%  .   ��D�$3��E* ���D�

 C�%�� <�3  <�3 ���$3��E* ��% �� ��3���I�� ��
 S%	* -�. �$B� #%E(. C� C)     �&%& CD���U* ��D3&�)

�3�/)Woudt et al. 1995(.  

  

C'�$3C'�$3C'�$3C'�$3        

 	����� �&        -*�D/ !��D" #�$D�% bD�$;* F5�D(* �'() o�%8* �% C) 	��
   �#�X�$D�% �#�'(D��% 

       ���D) ��D�I ��DB" �#�I�� �n%�%&   8���3 �&�D�N�E3 �#�   �<D"�
 S�D'3%�&    oED�'* ��� CD�%��Fos 

R��  ��&�
 ���N .      C�%�� S��� �% P%��) C� S��U* ���$3��E*    �D*N <��� �
.  CD�%��      }D�� ��D


 �% 	�J�    �� 	
&�E$7� 	3%�%�" ~�L0    &E� P��M$* �6��7� �3 .          sD�z% &�ED* �& �D�% &ED�� ��

C�%��        )E�� S��� �% P%��) C� S��U* ��
�E$7� �
     �*N <��� ��/ <�) C�0�% ��� .   e��DI �/�

        K�L* �& ��/ �&%& <�) ���)E�� �&MMC &��L*  ��D/           �D�)E�� �D�% �% �
�E$7D� i9D� � 

    �3&�) �/� � �&� #���� .R��� ��
�E$7�   �& �&�$DB
 �/� �� �%��
 #��U$*�3 P�EQ C� �/�0%

    	* ��0E� 	�Q% uE�� k%�5%   �3�/)  -7/� .(    K�L* ��� �
�E$7� ��% <�) MM     �D�0E� CD� 

C(
�, �%         � 	�%E
 CB�� #��� �&�$B
 	*E���B�* �/� �� u��3 ��       �D/ �D'(* u�D3% 	�%��E9�% . 

�
�E$7� -�XI ��%<�3 <3��E*   (nit mutant)�3�/ C$f�(/ .�� ��% &E��   �
�E$7D� �% �&%�D�� 

  K�L* ��� ��MM C(
�, 	��
     �3&�) ��0E� 	�J� }�� ��  .�% ���    	D���� &�E* C�%�� �\�h 

     C) �/ -Q�J �E$7��h�\�E$7�   �3&E� <�3 <3��E*     �D
 �& �E$7D�&%��� K�E$*  �& CD(
�,  

 	���� ��%\/� ��&�
 ����� ) Y����(.  

  

Archive of SID

www.SID.ir

www.SID.ir


  ��^

  
 

 -7/��C�%�� �% ��/��0E� ��
�E$7�   ��
Fusarium oxysporum f.sp. sesami  ���J -I%�J K�L* �&

� % P%��)O���$,.  
Fig. 1. Sectors of Fusarium oxysporum f.sp.sesame generated on minimal medium containing 3% kclo3. 

 Y��DD���<DD3��E* � �E$7DD� �DD�0E�   CDD�%�� <DD�3 ��DD
Fusarium oxysporum  � �DD'() �%

b�. ��
  �'() o�%8* ��
  
Table 1. Recovery of sectors and nit mutants of Fusarium oxysporum isolates from sesame 

and weeds in sesame fields 

C(
�,�
 �& �E$7� K�E$*  
Av. Sectors/colony  

<3��E* oE�'* <�3 ��
  
Total nit mutants  

�
�E$7� oE�'*  
Total sectors  

C�%�� �
  
Isolates  

\/�  �h�\  �\�h  C�%�� -) �
  
Total isolates 

\�/�  �=��  ��=h  C�%�� �'() CI�� ��
  
Stem isolates  

h/�  ���  �h�  C�%�� �@� ��
  
Seed isolates  

\/�  ���h  ��h\  C�%�� -) %8������ ��
  
Total pathogenic isolates  

��/�  g�  g�  C�%�� ��
 b�. ��
*  
Weed isolates  

* C�%�� ��
Fusarium oxysporum  �'() ��� %8��������z   
* Non pathogenic isolates of Fusarium oxysporum on sesame 

Archive of SID

www.SID.ir

www.SID.ir


  �g=

                    bD�$;* R��D(* ���DJ ��D�a�L* ��� SE���DB�* �D/� oED3 !�D�% �� ��$3��E* }��E("

3 	3c��$��/ ����� . }��E(" C�nit M �nit 3� � nit 1 �D/ �&%& m�;���3)  -7D/�.(  O�3�&ED3 

     #N ��DDD��%� &EDDD� <DDD�3 <DDD3��E* ��DDD*N <DDD��� ��
�E$7DDD� -DDD) �% �DDDQ�& �DDD
  

�/\\  %nit 1 ��/^  %nit M � �^/��  %nit 3  �3&E�.  <3��E* �Q�& nit M   �D
 �% ��D*N <��� 

 ��� C�%��   �MQ   �� g/�\    &E� ��`$*)  Y������.(       ��D
 ![) 	3%�%�"� <�3 ���$3��E* �Q�&

  C�%�� �%�� 	9��E("  b�. � �@� �% ��*N <��� ��
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) Y���� .(   

  

  
-7/��![) �/�     <D�3 ��D�$3��E* 	9��E(" ��
Fusarium oxysporum f.sp. sesami  K�DL* ���   ��D


b�$;* 	3c��$�3 R��(* �� 	����(/.��� nit1=   ��nit3= � � nit M= .  
Fig. 2. Growth of nit mutants of Fusarium oxysporum f. sp. sesami generated on medium with different 

nitrogen source . nit 1 = 3,4     nit 3 = 4    nit m = 2. 
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Fusarium oxysporum  

Table 2. Frequency of nit mutants and phenotype classes in isolates of Fusarium oxysporum 

nitM  Nit3 Nit1  <�3 <3��E* �Q�&  
C�%�� �
  

Isolates  
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 ��
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Total pathogenic 
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Weed isolates *  
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F. oxysporum �'() ��� %8��������z   
* Non pathogenic isolates of F. oxysporum on sesame 

  

#E���)��$
 �<�3 ���$3��E* �% ����B� �� �EI ��
��   <D3��E* nit M   CD�%�� #%ED(. CD�    ��D


  ��(���3)tester (�%�
    �/ n�;$3% 	���� ���
��� ���
    C�%�� -) i9� � �3     �
 ���
�� �� �
 

          �3�D/ �&%& -D��U� ��D/ ����� ���
��
 �% S%�)        CD�%�� -D) #N !�D�%�� �      �& �D
�=   ���D
 

�($"�
�%�I .C�%�� ���� CUa(*�& �&8'�  ���
 T� �& CUa(* T� C� F��$* ��
VCG �($"�
�%�I 

    C�%�� ��� ��(� #E���)��$
 �        �/ ��
��* CUa(* T� C� F��$* ��
 .C�%��    <D��� ��
    �% ��D*N

C�%�� �� �@�   ���D
 T� �& CUa(* #��
 ��
VCG   �D$("�
�%�I .   CD�%�� <D�3 ��D�$3��E*   ��D


 ���
��
 �% T� ��
 �� ��
 ���M�. �% ��*N <���VCG �3&%�3 -�7�� #E���)��$
.  

  

|L�|L�|L�|L�        

C3E�3 ��%&��            	D.%�� ���0�D� �& �DV3 &�E* e��I <�0��" � �'() :��� -4" YE5 �& �


���=�   ����	3 �#�X�$�% -*�/ !��" #�$�% F5�(* �% ��* �f%�% �� &%&�* -�%�% �% �X��U�  �8��  

Archive of SID

www.SID.ir

www.SID.ir


  �g�

  

  
  

 -7/��<3��E* ��� #E���)��$
 -�7��   ���
 T� C� F��$* <�3 ��
VCG.  
Fig 3. Heterokaryon formation between nit mutants of a VCG. 
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