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Study on fertility status and distribution of mating type alleles  of Magnaporthe grisea, the 

rice blast fungus, in Guilan province 
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     	U( >�2U5 �U(�<% :�U��� D� 	U&�0 >s27% � ���n%  .�U� (Zeigler, 1998) .   	U&'�(� $U�%  

Archive of SID

www.SID.ir

www.SID.ir


 ���

 �.M. grisea r� 3��#� 3� +i  Z�0 3� .�]�( :�C���Mat1Z�0 3� ��� �. ��   ��
Mat1-1 � Mat1-2   

] 	<�-0i ���GC(�0 B�#� �� �.2� +���<�
 � [(Yoder et al. 1986)	( c�-��  ���2% � .2&   �Ut(

        +�UU<(� Q��UU;( 	UU&'�(� $UU�% �. D� �.��UUE� .2UU�� �UU� �UU��% 	UU?��    UU#� ��GUU�  

(Valent et al. 1986; Coppin et al. 1997, Zeigler 1998).  
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Yaegashi and Asaga 1981, Valent et al. 1986, Itoi et al. 1980( .  
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  WU��i �U�V0 (Kato et al. 1976, Ueyama et al. 1977, Yaegashi 1977, Itoi et al. 1983)  �U�
 �
(Kumar and Zeigler, 1995, Viji and Gnanamanickam 1998, Kumar et al. 1999, 

(Dayakar et al., 2000 W�J �(Hayashi et al. 1997)�����% � (Mekwatanakarn et al. 1999) �C�. � 

�2=�    +�U�� ��U
(Kato and Yamaguchi 1982, Yaegashi and Yamada 1986, Notteghem and 

(Silue 1992, Kato et al. 2000 #� :�& Z�K0� .  
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  =� �3!��X(      ��(. �. �
C°��  	-0�# 3��.       ��-E� ���*  �#�2�E �20 ��D � .�� . D�� :.'0��

� D� �!�  :�( �. �%Z2�?-��� ��<=% � =  E� ���* 3!��X( .�2( �
.  

c����a3���� >�L;=(   O��( ��
Magnaporthe grisea � ������  �!"� W��!% ���� 3� 

$�% 3���� 	&'�(�  ��-E� ���* :.�]-#� .�2( +,� +�-#� D� )��* W�� ��
  
Table1.Characteristics of reference isolates of Magnaporthe grisea used as testers for 

determination of fertility status and mating type of the isolates from Guilan province    
Source Mating type    Host    Location    Reference isolate code    

ex. Notteghem 1-1 Eleusine  coracana Uganda KA3 (OG2, UG77-15-1-1) 

ex. Notteghem 1-2 Eleusine  coracana Uganda KA9 (OG5, UG77-14-1-1) 

ex. Notteghem 1-1 Hordeum sp. Thailand TH12 

ex. Notteghem 1-2 Hordeum sp. Thailand TH16 

 

3K�-03K�-03K�-03K�-0        

    3���� 3<��� 3� 3�2% ��        Z2�?-��� D� ���20 ��0.2�  �.��E�(�
 �O��( ��
        �U% �. D� �!� �


   3-]
 3#)       ��(. �. W-E� ���* +�(D D�C°��     �#�2�E �20 ��D �  (      B�U�% �7( m�S �. �.

         ��.� ���2% Q��;( 	&'�(� $�% �. D� O��( 3���� �. . 3���� 	(��%        	��U0�2% D� OU��( ��


��2%Z2�?-��� D� �.��D .��!% � �0.2� ��.�2P�� 	�s�� Z2�?-��� �  3���� �� B��% �7( �. �� �


       �0.�� ���2% Q��;( 	&'�(� $�% D� �C�. O��( )  �<&� .( Z2�?-��� $�%2�E      :�U& ���2% ��


     .2� >��]-( O��( 3���� 3� 3-?�)�<&    ��
�  ��  �� � I .(3����      OU��( ��
KA3   � KA9  �. 

  % .2P  �# Z2�?-��� ���2   +.� ����. 3� �0.�� 	��
   �U0.2� :�U�% � 8�;" �:�%2� 	��
 .  WU��

Z2�?-���                    8���U-( ���U?� 3U� �� Z2�?-��� D� ��0�� �G� ��0�& ���2% �C��<� 3� r�.'0 ���?� �


�0.�� ���2% .2� ��.�2P�� 	�� ����� D� 	�� .3����  O��( ��
TH12 � TH16 D� ��0�� ���2% 

� Z2�?-���3���� 3�  d?0 ��-�� 8���% � �-=�� ����� D� 3� �0.�  ��
KA3 � KA9 ��.�2P�� 

�0.2� .Z2�?-���       3���� W�� `#2% :�& ���2% ��
    +.� ����. �
          �U0� 3U� � r���� ����� 	��


            �0�& ���2%  =� `�7( ��� �C��<� D� 	��0� 3�5�E �� � �0.2� W&�� .  �. Z2�?-��� ��<=%

 B��% �7(IM����  D� 3M� � +,� +�-#� Q�-;( g�40 3���� �� D� 3���� T� 31�'( 3���� 
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     3���� �� /0�� >�4�47% 3?#@( 	=��(D�              3U-]
 /�� �% ���J +�& ��9# D� �!� O��( ��
) D�

   ��UUU(. �. W-E�UUU ���UUU* +�UUU(DC°��  �UUU#�2�E �2UUU0 �UUU�D �  (  �UUU�.� :�
�UUU=(  

)c���  � .(Z2�?-��� 	*,% Z��% �. �
 ����� ��
    OU��( 3U����  �U# �. �)KA9 �U� TH16  (

   ��
 � �0�& ���2%           	*,% W�� �. 3!��X( .�2( 3����  �# �. 	(2�?-��� 302    �U=0 �U��2% �
 .

  3���� 	(��% W�������           	&'UUUU�(� $U�% D� ����U� ��
Mat1-1     �U0.2� ����U��0 �   . ��U
    3U02

   3���� B��% �7( �. 	(2�?-��� 3���� �� 3!��X( .�2( ��
 ��
  OU��( KA3  �U� TH12  �U��2% 

��.�C0 ) �<&T.(  

  

  

�<&�aZ2�?-��� ���2%  3���� B��% �7( m�S �. �. �
  O��( ��
Magnaporthe grisea  $�% �. D�

/0�� .�� `�7( ��� Q��;( 	&'�(� a���  .3UUUU����  UU#�� D� O��( ��
  �(�& $J 3�

(MAT 1-2) TH16 �(MAT 1-1) TH12  � (MAT 1-2)KA9	(  ��&��.  
Fig. 1. Production of perithecia at the contact site of reference isolates of Magnaporthe grisea from two 

different mating types on rice flour-agar including TH16(MAT1-2), TH12(MAT1-1) and KA9 

(MAT1-2) from right to left respectively. 
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�<&�aZ2�?-���  3���� `#2% :�& ���2% ��
  O��( ��
(a) KA9 � (b) KA3��0� 	*,% �7( �.   ���

/0�� .�� `�7(a ���) 	d��4% 	�����'�a,b: 175X .(   

Fig. 2. Perithecia that were produced by KA9(a) and KA3 (b) at their contact site on rice flour-agar (a,b: 

175 X). 

Archive of SID

www.SID.ir

www.SID.ir


 ��M

  

  

�<&�aZ2�?-���  3���� `#2% :�& ���2% ��
  O��( ��
(a) KA9 � (b) KA3)  	Ud��4% 	�����'�a,b: 

250 X .(  
Fig. 3. Perithecia that were produced by KA9 (a) and KA3(b) (a,b: 250 X). 

  

c���  ��
� � ��%�% 3�  3U���� ������  �!"� k   ��U
M. grisea  3U02�0 D�    g�U40 ��U


               3U� 	(�U*�� rU�<]% 3U� �� /0�U� >�U4�47% 3U?#@( 	U=��(D� 31�'( � +,� +�-#� Q�-;(

302�0         	( +�=0  #� :�& Z�K0� ��0� D� ���.��  ��
.  .      c��U� 3� 3�2% ���    	U( :�
�U=(     .2U&

3����           Z. � 	�s2( Z��S �Z���� ��V0 	(�*�� D� 3� 	��
      :�U& ��U� :��#        ��U� �U5�. D� �U0� ���

   3���� 3�  d?0 ��%s��             c��U� �. 	%��]% W��J �(� ���-?
 ��.�2P�� 	�&�
 ��V0 	�*� ��


�:�
�=(  	�0  .2&  .3���� ������  �!"�  ��
M. grisea �� ��& r�<]% 3� +,� +�-#� D�   
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�<&�aZ2�?-���  3���� `#2% :�& ���2% ��
  O��( ��
(a) TH16�  (b) TH12  	U*,% �U7( �.    �U�0�

/0�� .�� `�7( ���a ���) 	d��4% 	�����'�a  ,b: 175 X.(   
Fig. 4. Perithecia that were produced by TH16(a) and TH12(b) at their contact site on rice flour-agar (a,b: 

175 X). 
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�<&IaZ2�?-���  % :�& ���2% ��
3���� `#2  O��( ��
(a)TH16 � (b)TH12)  	d��4% 	�����'�a,b: 

250 X.(  

Fig. 5. Perithecia that were produced by TH16(a) and TH12(b) (a,b: 250 X). 

  

  302�0 �7( A;�       c��� �. '�0 ���.��I +�=0      #� :�& :.�.   .       WU�� �. 3�2% .�2( 3-<0 ���%

�� �. �%s�� ������ �5�. c��� �!  ��
M. grisea   3!(2U5 �  ]U& ���0�-U#��& D�    ��U#

	( �&��.  

          OU��( 3���� � 3!��X( .�2( 3���� B��% �7( �. 3� 	(2�?-��� .��!%KA9  �U� TH16 � 

       3���� ���� �& ���2% O��( 3����  �# �.       .2U� >��U]-( Q�-;( ��
  .   D� 	U�!� .�2U( �.

3����     Z2�?-��� D� u;=( ���20 �
 ����  �# �. �
	( ���2% O��( 3   	U�!� ����  � ��.�

Z2�?-��� .��!% ��0� D�  D��K% .�1 ��J D� �
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�<&Ta /0�� 3���� r� B��% �7( �. Z2�?-��� ���2% Magnaporthe grisea   3U���� �� +,� +�-#� D�

 O��((a)KA9�   (b)TH16 . 3���� W�� 	&'�(� $�%Mat1-1	(  �&��.  
Fig. 6. Production of perithecia at the contact site of a rice isolate of Magnaporthe grisea from Guilan 

province with KA9(a) and TH16(b). The mating type of this isolate is Mat1-1. 
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 c����a$�% � ������  �!"� 3���� 	&'�(�   ��
Magnaporthe grisea    QU�-;( g�U40 D�

� >�4�47% 3?#@( 	=��(D� 31�'( � +,� +�-#� /0�) &�(  
Table 2. Fertility status and mating type of Magnaporthe grisea isolates from different sites of 

Guilan province and test field of Rice Research Institute (Rasht) 
  
Q�.�  
No.  

  
O�� �7( ����  

Site of collection  

 .��!%
3����  

Number 
of 

isolates  

  
Mat1-1(%)  

  
Mat1-2(%)  

  
������0  

Sterile(%)  

 1  +,� +�-#� Q�-;( g�40  

Different sites of Guilan  

94  62.76  a  37.23  

2     >�U4�47% 3?#@( 	=��(D� 31�'(

�2=� /0��  
Rice Research Institute test field 

64  32.81  a  67.18  

3  3���� h2�K( �
  

Total  

158  50.63  a  49.36  

        

 c��� c��� c��� c�������aaaa3���� 	&'�(� $�% � ������  �!"�   ��
Magnaporthe  grisea302�0 D�   g�40 ��


2�0 3� 	(�*�� r�<]% 3� +,� +�-#� Q-;(30  #� :�& Z�K0� ��0� D� ���.��  
Table 3. Fertility status and mating type of isolates of Magnaporthe grisea from different sites 

of Guilan province based on the rice cultivars 
  
Q�.�  
(No.)  

  
8*� h20  

(Cultivar)  

  
3���� .��!%  
(Number of 

isolates)  

  
MAT1-1 
  

  
MAT1-2  

  
������0  

(Sterile)  

 1  Z����(Binam)  33  23 a  10  

2 ��SZ 	�s2()(Tarom-Molai  5  4  a  1  

3 	�&�
(Hashemi)  15  6  a  9  

4  �'P(Khazar)  2  1  a  1  

5  	�?^(Hasani)  1  0  a  1  

6  W?^ 	���#(Hasan-Sarai)  4  3  a  1 
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 c����a) 3(�.�( Table. 3. (continued)                                                                                          

  

7 	�1 	�p��(Ali-Kazemi)  2  1 a  1  

8  Z. :��#(Domsiah)  9  9  a  0  

9  Z. ��#(Domsorkh)  2  1  a  1  

10  Z. .�D(Domzard)  4  3  a  1  

11  u;=(�0(Unknown)  17  8  a  9  
        

        

 c��� c��� c��� c�������aaaa 3U���� 	&'�(� $�% � ������  �!"�    ��U
Magnaporthe  grisea 3U02�0 D�    ��U


    3?#@( 	=��(D� 31�'(      302�0 3� 	(�*�� r�<]% 3� /0�� >�4�47%       �U�0� D� ���.�U�

 #� :�& Z�K0�  
Table 4. Fertility status and mating type of isolates of Magnaporthe grisea from test field of 

Rice Research Institute based on the rice cultivars. 

  

Q�.�  

(No.)  

  

8*� h20  

(Cultivar)  

  

�� .��!%3��  

(Number of isolates)  

  

MAT1-1  

  

MAT1-2  

  

������0  

(Sterile)  

 1  Z����(Binam)  21  6  a  15  

2  Z��S 	�s2()(Tarom-Molai  15  6  a  9  

3  	�&�
(Hashemi)  10  4  a  6  

4  �'P(Khazar)  13  5  a  8  

5  	�?^(Hasani)  4  0  a  4  

6  W?^ 	���#(Hasan-Sarai)  1  0  a  1  
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 c��� c��� c��� c���IIIIaaaa ������  �!"� 3���� 	&'�(� $�% �  ��
Magnaporthe  grisea 3� +,� +�-#� D� 

0 3� 	=;� �� ��& r�<]% #� :�& Z�K0� +� D� ���.�� 302�  
Table 5. Fertility status and mating type of isolates of Magnaporthe grisea from Guilan 

province based on the site of collection 

Q�.�  
(No.)  

(302�0 �7 ���.��  
(Site of collection) 

3���� .��!%  
(Number of isolates)  

MAT1-1  MAT1-2  ������0  
(Sterile)  

1   ]&(Shaft)  9  7  a  2  
2  W(2E(Phoman)  8  5  a  3  
3  30�-#�(Astaneh)  4  3  a  1  
4  c�#�((Masal)  4  3  a  1  
5   =� ��=0

(Lashteneshah)  
8  4  a  4  

6  �<
��#(Siahkal)  3  2  a  1  
7   &�(Rasht)  11  6  a  5  
8  ��K�d<=P

(Khoshkebijar)  
2  0  a  2  

9  3!(25 ��#
(Somehsara)  

17  14  a  3  

10  8-#� .���
(Rostamabad)  

1  0  a  1  

11  �C�#(Sangar)  1  1  a  0  
12  +��]LJ2�

(Kouchesfahan)  
11  6  a  5  

13  A��%(Talesh)  1  0  a  1  
14  	�'0�(Anzali)  5  2  a  3  
15  ��=0�2"�

(Rezvanshahr)  
2  2  a  0  

16  .��C��(Langeroud)  2  1  a  1  
17  ���-#�(Astara)  1  0  a  1  
18  Z��P(Khomam)  1  1  a  0  
19  �����d�D(Zibakenar)  3  2  a  1  
20   	=��(D� 31�'(

/0�� >�4�47% 3?#@(  
(Test field of Rice 

Research Institute)   

64  21  a  43  
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��.� . Z2�?-��� W��          ~2<U#��<�( Zs ��� ��0�U& 3-&�.�� `�7( ��� D� +D2# r�� 3� �


         r#� �% �0�& :��� +D2# r�� 3� � ��-E� ���*      �0.� .�D� �
�29#2<#� � �
 .    3U� 	��K0� D�

M. grisea  Z2�?-��� ���2% 	( 	��
  ���^ 3� ���r#� 	( �������0 :��2�. �� 	��
   +�U<(� ���&��

 r#� :�
�=(      #. � �(�� ��
     r#� D� 	����4� 	
� ���%  &��0 .2�� :.�2;0  D�� D� �!� �


     ��.� :�
�=( Zs ��� Z2�?-��� +�& .  ���J k�_� �
�29#2<#�         c2�U# �. 3U� �0.2� 	�2�#

        .2� W&�� 	���-0� c2�# �. � :��% ��0� 	X#�)�<&f .( �29#2<#�         ����2�U# .��U!% �U� 	��


�0�& :�
�=( '�0 �-=�� �� �-��  .���7% �� Z�2-( 	����2�# k�_�  :�
�=( �
�29#2<#� �. 3-E�

��.�.  

  

  
  

�<&fa ��
�29#2<#� Magnaporthe grisea )  	d��4% 	�����'�500 X.(  
Fig. 7. Ascospores of Magnaporthe grisea (500 X). 
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          $�% 	������ � ������  �!UUU"� W��!% �2V�( 3� 3� �.��D >�4�47%     	&'UUU�(� ��U
  

M.  grisea:�& Z�K0� Q�-;( ��
�2=� � RS��( �.  :.�. +�=0  #�  � ������  �!"� 3� �0�

 $�% 	������    3���� 	&'�(� ��
           #� >��]-( ���?� Q�-;( 	���E��n� RS��( �. /0�� ��
  .

�3���  ��
M.  grisea  � ��-?
 ��.�2P�� 	��b�� ���?� ������ 	��0�2% D� �
�2=� D� �.��!% �.

                    �����U� 	��U0�2% D� �U�0� �. .2U�2(  U�!�� ��C�. RS��( �. �(� ���-?
 8�41 x,(�� k�_�

     3���� 	-^ � :.2� ��.�2P�� 	�s��         �. 'U�0  U�.��E�(�
 ��
      :�U& 	��U#��& RS�U�( +�   �U0�  

(Chengyun et al. 1991, Chengyun et al. 1992, Shen et al. 1994) .$�% 	������    	U&'�(� ��U


      .��. �.��D >�0�#20 Q�-;( RS��( �. '�0 .         	U&'�(� $U�% ���% RS��( 	�!� �.Mat1-1   �. � 

 	&'�(� $�% ���% �C�. RS��(Mat1-2 �5�. �� 	&'�(� $�% �. �
 ��      QU�-;( 	U0����E ��U


	( :��.  �02&(Kato and Yamaguchi 1982, Yaegashi and Yamada 1986, Notteghem and Silue, 

1992, Kumar and Zeigler 1995, Hayashi et al. 1997, Viji and Gnanamanickam 1998, 

Mekwatanakarn et al. 1999, Kumar et al. 1999, Dayakar et al. 2000( .  3U���� 	��UK���  ��U
  

M. grisea �2% �� 	��0 �2=� �. Q�-;( 	?�� ��
      WU�� 	0�U�'�( v���U% �QU�-;( RS��( � �


3����           3���� .��� D� 3� 	���E��n� O0�2( �34X�( �
 �. �
       2�� 34X�( r� 3� ���� ��
    ��U�

	(       3���� �. :�& .�K�� 	<�-0i >����n% �����     c�U!E �U� c�U!E��_ �. 3U� 34X�( r� ��
   +�U&

B2�2� 0��. A40 ������ ��
>��]% W�� k�2( �C�. �(�21 � � 	( �
 �0.�.  

       3���� 	*,% D� �5�^ /��-0 �R�47% W�� �.       3U���� �U� /0�� ��
          $U�% �. D� OU��( ��U
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    /0�� RS��( D� 	�!� 3�  #� ��.�2P�� ��0. ����  .B�#���     3U� �U& u;U=( ��U5�^ /��-0 

 D� A��T�3���� �5�.   ��
M. grisea 302�0 D�   D� A�U� � +,� +�-#� Q�-;( g�40 ��
�� 

 3���� �5�.   302�0 ��
              �����U� >��U* D� �2=� /0�� >�4�47% 3?#@( 	=��(D� 31�'( ��
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��.�2P�� .     3U���� WU�� 	(�U�%          	U&'�(� $U�% D� �U
Mat1-1       �U0.2� ����U��0 �    ��U
 �

         3���� �� B��% Z�C�
 3!��X( .�2( 3����  �# �. 	(2�?-���           	U&'�(� $U�% D� OU��( ��U


��.�C0 ���2% Q��;(.  

 Z2�?-��� .��!%               3!��X( .�2( 3���� B��% �7( �. �O��( 3����  �# �. :�& ���2% ��
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3���� W�b�� ������ �5�.  ��
M. grisea 302�0 D�   >�U4�47% 3?#@( 	=��(D� 31�'( ��
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