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   ������ ����� 	
���� ������� ����   �� 	����� �������� � ��

������� ������� ����� ����� 	!"#�� $����% � $�#��&� �' ���� ()��*� 

(Suparyono et al., 2003; Lee et al., 1983) .'+�� �   #���� ���

 � ��� ������ ����� �     ����'�, �� �'�-���� /#��01 2���'

�3)4 �, +�56�#4 7���� � �&����*  �,�#�� ���  	(�"��' 
84#4 �


�� ��9�& �� �:&� 
����. � ��� $�;��"�  ��� ������ <=�>�

	��"' �' �(* /��?1 @ �'� $A B&)C�    �� ��*�" ���� ������

Rhizoctonia solani AG1-IA ����� �� %���    2�D�E �����

��R. oryzae sativae � �'& /��?�1 $�#  �(�*   
���(Rahimian, 

1989; Torabi and Binesh, 1984) . ���@ �' F ��  ���� 	G��9 B� 

 �#���8� H��0��      ���8, �����* �E���" !"#� ;��?����' 

 ���  (�), )Forutan and Rahimian, 1991(.  K���� R. solani   ��

��"�0L�@ M�6��N� &" O>8� (E�� P� � ��Q��3� �N= 
0� 

�"�1 �� �� (R. solani complex or collective species)  ��   (�*�

1 2��* ���# ���& �"R M�6� �� �L 
���N�   ()��0� �(%)Liu et 

al, 1990; Cubeta and Vilgays, 1997(.   �A ��� �' 
�=Q�  ���>

��"�0L�@ $'�� �"R ��C�% P�� 
&@�-D �� �'�-��� K��� F�  �'

��#1 ()� �4 �L 
�� $A&
��S* ��"A T��� � � H��-@ � ��  ���� 

R���9��� �&	P  ���  (�*� (Kuninaga and Yokosawa, 1985a; 

Sneh et al.,1991; Keijer et al., 1996).  +#�)L ��U)� ������	 

'�5���� #@&V��)� � F #@& F��/ 	    � 2��6�� 7����� �� �'�-����

7��W� ��  (*�  �#� ��L�  � �C���@ �& 7����� F ���1A 	�   ������� ��

C�% �� 
�  #1���� ��#�X�   
���(Groth and Bond, 2007; 

Martinez and English, 1997).  

Y�S&#W@ H��-@ Z�4 ��' �' �@ � �����&�?&���� 	[&R���9�	   ��)��'

� �"���?�� �(��&(4 F���)\�� <���� �"��(���� ����  ���%�@� V��=�

  
��*�' ����]C� '���� ��� �� ����"' $�����)* ����"��,�?&�� )1996 

Ogoshi,( .�' (4&�������"A �( ��< ���   �(% �� ^��#� �&�  ���� 

��& � ("��8&(N&� #�� % ()"��@ �L ("��> /����1��� #�"�� 

��&8�   �� ��"A& (�N& � � 
��� #� �&�(% F �&�   �' ��� �&  ��#�1 P

���������"A�)Anastomosis Group, AG ( ��� ��#���� 1�(��"# .

�(%&� ���&  � �������"A � �'�� �L&(N&" #��  �� _=C�� ()�0AG 

� <=�>��  ()*�(Anderson, 1982).  '�%�@���S�*��   ;���� �'

���������"A	 �� $���#1  ����   <�=�>� � 	��"�1 @�N�8�  �#� ��� 


��)* � ������& F�"�1 ��� 4�\�� �(&'��" '�3 . ��� ��  
�=Q F

� �� �'�-���&�'�' /�� F ���   '����Q� 2����  ���# �' ���   ;��)@

�"R�N�  �&��"�0L�@ H�`�S@�� ��  � $��'&� �� $���#1  ����AG 

 ��" �a����  (��'(Kuninaga, and Yokosawa, 1985a,b; Sneh et 

al., 1991; Keijer et al., 1996) b    �D�5� $�(�W9 ����C� H�

�4��&R���9��� ��(��&9 � P�?&R�����&� �' P��& F�#1����� 
��)��* 	

�(%&� ��� �&
�� � 2N8� �� �"�1 F 1� 
��� �'#L # )Mordue, 

1974.( /�� '��� ���  ���D#Q ��� ��������� � �&������*�� �����

���8&���A  c�� �@�W�W6@ ���      ������?� � (�* �'��81 �(�&(%

 ������� $�(�U"�#  ��#�"��8"�  ���N����  /�� F&?�&��%   ����

��&(� #@ �C��]�  
�C�%  �������� ("(* � ?3@ � �&=6@ � � �� 2

DNAWW6� 	��"R �=Q F��� �' �� P��) ��� U" <=�>�� H�C��]� #

9�"R�=�C@ 	��� F��@ 	
�#� $�?��8W" � ��� �"R�N�C@ 	 ���  2�6� F

$R ���  ��L H�-D �())L +#�)L� L �� �-�  >�8@ 	$R +��W�"� 	� O

����� � �� ���#  �&��� � ("("��� (Vilgalys and Cubeta, 1994; 

Mordue et al., 1989). � �'� ��#�"��8" $��  ���N����   	<�=�>�

��#�"�8"� ��N���� )�S��  #PCR  (�)"�� RAPD	 ISSR � rep-

PCR �' ��2 " 7(Q���� H�Q�`� � �� �� � '� '���� �' �& <DNA 

��E�#` 
���%� #1���A 
����� ����� 	 �(��* �'�-����� ����9� ���


��(Sharon et al., 2006 ;Toda et al.,1999; Gulaeria et al., 

2007; Sharma et al., 2005)b � �' �&� F �� $�  #�"��8"RAPD   ��


=Q 1'��� ?� 	/��&�4 �)�&F �   
Q#��  d�� " 7(�Q � ��  �� ��

'�� '��� � #�*��L&�L����) ��W"�   	$����N�� �efgh ( �' ���#� 

�"R ;�)@�N� ����#1 $� ���  <=�>�R. solani  
��� �(* �'�-��� 

) (Duncan et al., 1993; Toda et al., 1999; Pascual et al., 

2000; Gulaeria et al., 2007 #��L ()�  i�4 ��#N@ 7(Q&#� � �& F

�" �' #�"���8"�����#1���A �� �'�-����� ���3� ����@�L ��N�� 7(��Q � $�

>8@�� O�=�A ��0� 	=���� � '���Q� 
& F�"�8"#  �'�' Z��L ��


��  )Philips and Vasil, 2001; Tommerup et al., 1995(  
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 +�� ��ejjh��N��� #�"�8" 	�  �  7��"Inter-Simple Sequence 

Repeat Amplification  �& �ISSR 	 �#��   ����" 
�8�"�� DNA 

 (�* ��9#1 ��N (Zietkiewicz et al., 1994)   ���#1���A ��L�  $A

)�S�� # ��#1���A� SSR k@�� #& ����@ T���# ��9��  ����   ����3�

�&������� ? �()L�#4 7�"R #��#� �' �L ��  ("� ���  (�*�.  �� �'�-����

�& #�"�8" ()"�� /�� FRAPD 0�#� ��&$��A � l �'� =�� �� 


mN@� #�"�8" #SSR  ��*�' ��=N* ()� �� � #��8�   � 
S�0" �� �

��#1���A� RAPD   (��' $��8")Nagaoka and Ogihara, 1997(. 

� ��& #�"�8" F"��# ?� ��#� �"R ;�)@�N�   �(�* �'�-��� �� K���


�� (Esselman et al., 1999; Gulaeria et al., 2007; Toda et 

al., 1999).  

���@ '�%�� ��� ��#N@ �()L�#4� #�L� 7�"R �' �"�����  ���L   ��

�"R �' H(*�(* 
n�-E 7   (% /�� ;�(�� V�%�� ("� �&(�  �'

C@�����"R ;���)@ F���N� K����� �' ����	 ?3@��&=6@ � ����2  H���`�S@��

9��"R�=�N� � /#�01 �/� ��� >8@��"�1 O ���  o)�% $��' 

  
��� �(�*(de Bruijn, 1992; Rodriguez-Barradas, et al., 

1995) .�&���@ F�   ���� ���� �' ��� F  #�L���  ����Streptococcus 

pneumoniae	Escherichia coli  � Salmonella typhimurium 

�(* ����)* ("� � � ��)Q&)�  #�D�)Q $�� BOX)Martin et al., 

1992(	  REP )Stern et al., 1984(	 PU )Gilson et al., 1984( 

IRU )Sharples et al., 1990 (� &�(Enterobacterial Repetitive 

Intergenic Consensus) ERIC  ��"��i�� �(* ("� mN@ �L�� # �& F

E��"�  #�"�8" T���rep-PCR �� (*�. �& ��#�"�8" F  �'�-���� �

 �� �'mN@ ��� �'���� #1�����A���E����" #� ��������@ �' F� ��#��N@� 

(Versalovic et al., 1991,1994)  �& ���� $�& ' � ��(�E�� F&  #��

��(E��� ��#N@� �� ()*�(Sechi et al., 1998) .  

 �%�@ ���� �� K��� 
R. solani H��0� � ��� �(�Q ��   �� �L

1�Q��� $����  �� '����  (�)L 	C@ ���    �' #�@# � V���)� #�"��8" F

��#� �"R ;�)@�N� K���  ���W�&��#�"�8" �0� ��N���� <=�>�	 

��#X� � #U" �� (��. �&  Z��:�4 F �� �W�& ��0  �"R ;��)@� �N� 

�(%&� ��� ��A l�%�  �(* R. solani �� p��@��#�"�8" ��0� 

RAPD 	ISSR  �rep-PCR	 O��* �� �'�-��� � ���   � <�=�>�

C@�� F���L�& �& F#�"�8"�� �#� "�1�"�1 T�NC"�� �"R� �N� � �& F

�� #1���� '��'#4.   

  

  

  

��� �����	
� �� ����  

�(% 
-� � 2��&  K���� �R. solani 	  W6@ ?�L#� ���   !"#� H��W

�@ 
*��� �' � �& $A �� Z��:4 F(* �'�-��� .�&�(% F&�  �` ��� 

 +��efgq  r# ��� ��  !"#� <=�>� 7���� $�����  ����  �1� $�

) '�(C@hs �(%&� ( $��("��� �)�(% �' '�(C@&� (����(%� ("(*. 

� �'& �(% �� Z��:�4 F �&    '��("����� � �(�* O���� �R. solani 

AG1-IA )�@�0N=L �� �(* �����A K��� $�& ���8�����  ���)*� 

(N8"�'����8L ��#@ ���8"�' 	�T�(� 
(�# 	�   ��C��]��  #��8

��&�(% #&(* �'�-��� �� �.  

�(%&  
��% �� �� � #���n�  ��������"A $����A 	 � � ����� �� ��& 

��#�  t�#>��� �� o4 �DNA 	�"R ;�)@�N� �(%&�  �'�-��� � ��

��  ���� ��0#�"�8"� RAPD 	ISSR  �rep-PCR  ���#�  (�* 

)�(�&��� $���N�� � 	�&u�� #bKhodayari et al., In Press (  

��������  

� �'&Z��:4 F �'�' �� ��� � ^�#� #�"�8" ��RAPD 	ISSR  �

rep-PCR (����* �'�-������� .�#�����  #�"�����8"RAPD  
����-�

#1�����AOPA04, OPA07, OPC18, OPC19, R28   �RC09 

) +�(%q( 	�#�  #�"�8"ISSR  #1���A �����# ��  #�"�8"rep-

PCR �� &
-% P #1���AERIC  (* �'�-��� .��#1���A�  ��Li�

 T��� #=N*()�� i4 ��#N@ �&#� ("(* c�>�"� b�#�  �� ;�`�

%a?���L /�� H�	  � Hd�W��(�&���  ���N�� ��$ ) �(��&���  �

 	$���N���&u�� # 	Khodayari et al., In Press( '�* �C%�#�.  

���
�� ���� �  

��#�"�8"�  �� �' ��9� ��L& FZ��:4% 	v? ��#�"�8"�  V���

0-@ �' �L �'��� �� #� +R #� '�%� ��0)e (& '�%� 7(Q �

)#-D (��� ("���' ��� (* )Sharma  et al., 2005; Toda et al., 

1999(.  
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���
���� � �  

 �'�' T��� # ��� #�"�8" �� 2D�E 7����� ��N����  RAPD 	

ISSR  �ERIC?3@ 	&�*�� � ��  �/��(Rohlf, 1993) 

UPGMA  	#X �� �'�-��� �& '��L�% ��8@ V)Jaccard, 1908( 	

�#� C@�� ��8@ F� 	'#9 �' F��?9� 7#" �NTSYS-pc (ver.2.1)  

(* 7�3"�.   

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

�#�  2D��9 �(��8���(% F&�     (�C �' H���D �� ���� ���"A 	� ?

?3@&� � �w�-� ��� =D��   (�) ��*�� /�� 2�N� $��)C� �  ��

�# 2�"�� $���A� C@����0S�� F� �#@�� F&o ���   2�D�E ��8@

?3@ ��&�'�' � �� 	�'�-��� (* (Mantel, 1967) .��#�  ���0S��� 

�#@�� F&�)9�L o�#@�� � P& ��8@ o&#X �=D�9 �& V�)9�L �� P

C� $��)Q ����� �#� 1 ���("��#� "��N�&    (�) ��*�� /��#�� 

)Goodness of Fit(    #1 ��#�� �'�-���� '���� 
�9. � ��" $�?� ��N�& 

/��#  �)��' �'e<r  ≤y k���� #� (*�.≤ r j/y   �0 /��#� 	� ��

c����	 j/y≤ r ≤g/y c���� /��#�� 		 g/≤y≤ r {/y /��#�� 	

 C�X� <� {/y r ≤   �0 /��#�� C�X ��� <  �� $��8" ���   (��' 

.(Rohlf, 1993)  
��6�S� ���#�&������#�"�8" O��* 	� �"�1()� 
S0" � �#� 

>��8@�#@#|���� O&C@ �' #�"���8" F�����"R ;���)@ F���N� � �'��� $�

�(%&� ��� R. solani � ��}E 	&� � ��   (�"� #�� c�DNA   #�� �'

�%&"R ���� $��)Q � 	&     o~�� (�* ���9#1 #�U" �' 2�A P� �� $�?

=N*()��  #�"��8" (Polymorphism Information Content)	   ��

"���#9 l#� l�% �� �'�-���� =�A�  �iE ��%&"R ���� �����)� 

 +��#9 �� �'�-��� �)e( (* �S��6� (Lynch and Walsh, 1998). 

� �'& +��#9 Fpi "���#9�  2�Ai � 7�n 
��� 2�A '�(C@.  

(e). PIC= 1-∑ Pi
2 

 #�"���8" O����*�)MI=Marker Index(  ���L��� #�"����� $�?

=N*()�� 
�� � ��  $��)C ("��@5��*� 
�% '��A#  ����L�& 

& �' #�"�8" P&''#1 �'�-��� ����)*�" ���4 7�R P )Powel et 

al., 1996(	   $����N�� � +���4 /�� �� �'�-��� � )Powel et al., 

1996(  ����* +��#9 �' �Lq 	
�� �(* ���*� $A � (* �S��6�   

MI=PIC×EMR ).q(  

   #|w�� ��"�1()� 
S0")(EMR: Effective Multiplex Ratio   ��L

��% '�(C@ #�"�&  ��� �����  �"R�    �' '��%�� 2N�*()� �& 7�R P

� ���4�  	(*� +��#9 V0E #)f ( �S��6�(*.  

EMR= np× β )f(  

�'�& 	+��#9 Fnp ("� 2L '�(C@��� 2N*()�  �β  

 )(ß = np/ (np+nnp)         2�L '�(�C@ �� 2N�*()� (�"� '�(�C@ 
S�0"

("��	� �(* )Powel et al., 1996(.  

  

  

  

� �'&W6@ F� _� ���#�"�8" ��0� RAPD 	ISSR  �ERIC �#� 

��#� �"R ;�)@�N� qs �(%&� � ����� 2��Q K����  ���

!"# �W�&("(* �0 .  

 ��] p���� �� 
�-� ;��3�  #1����A  �'�-����  �(�* �'   #�"��8"

RAPD	 e� �%& �"R ����  ��� ���    #1����A #��(  (��A 
��   ��L

=N*()��  �0� ��� ��� %)s/jh ( �� ' $��8"�'. � #��8& �(�C@ F' 

�%& �"R ����     #1����A �� ^��#�OPA04  #���L �& F ���"A  �#�� 

 #1���AOPA07 �&(* '�3. � ������� $�  #1���AISSR   ��L���'� 

i4��#N@&#�  �=N*()�� d��& ("'� )%q/gh(	 � ��]��"�� Fes 

�%&"R ����  � �L (* 2D�E  #1����AP6 � #��8&� F   #1����AP5 

#��L& F '�(C@�%&"R ���� (* 2D�E.  ��("� 7��@� mN@� �(* # �

 #�"�8"ERIC "� ?("'� 2N*()�.  

 �'�W�&=N*()� (D�' �0�  #� p��@ �=D�E&��#�"�8" �� P� 

RAPD 	ISSR  �ERIC���)\�� � 	� F p��������%&���"R ������� 

 2N*()� �(��A 
�(  ��� ���   #1����A #��RAPD )e��%&  ����

��"R�( 	ISSR )eh �%&��"R ������ ( �ERIC )qy �%&��"R ������(	 

#�"�8" �� �'�-��� �L (* �(��8�ERIC   �'C@�� F�"R ;�)@�N�R. 

solani AG1-IA     #�"��8" �' �� 
S�0" ISSR�RAPD  ��"��@�& 

�#�8� 
�� ��*�'� b �&�" F�   �� ��3& ���9�  ����   �� 2�D�E'&  #��

W6@�b'� ��8� H�W   ����@ $'�� ()=�  ���#1���A� ERIC   d�� �

 $'�������'� +���5@� ����"A)annealing temperature(	  V��%��

D�5���� � $'#L 2�Q #@&' � 
S0" #�"�8" F&  ��#�"��8" #��� 

W6@ �' �(��* �'�-�������� _ 
���� �(��*)Sharma et al., 2005( 

i=1 

n 

�� � ����� 
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)+�(%q(.  '�(C@ $'� d��%&"R ����   #�"��8" �� 2D�ERAPD 

� 
S0"ISSR  � ��� $��@ �  +�5@�� �� # �D�5����  ���#1���A� 

RAPD  7�"R <=�>� ^�W" � � ��' ��   ����@ $'�� ���@�L 2�   	���"A

'�' 
S0" .8��:4 �'� � p��@ �L&���N�� � $��=0 $)1999(   ��

�U)�� C@ ���F  �"R ;��)@� �N�  K����Calamagrostis porteri ssp. 

insperata  ��#�"�8" �� RAPD  �ISSR � 	
9#1 H��D �� $�?

=N*()�� �#�8� � �'��(% $�&� ���   ���# '�����    #�"��8" ��

ISSR  #�"�8" � 
S0"RAPD '&� b(* �(� #9 �� $A 
=Q�"��� 

7�"R �' �("�* ��#N@ _`�)� K���	  /��?1'��" .� H��-@&��" F& !

�� ��  $��@���@ �' '�%�� ;�)@ �'�  ����  �"R 7� K����  ����   '����

�C��]� ��#� '#L.  

�#* '�%�&�' p���' � _� � +�5@�d�   ���#1���A� �' �'�  ���0

#�"�8"� ISSR  �ERIC �W� �'& � �0RAPD � �Q��    ��@ '��*

'#9 �'�  '�%� M�6� �� �L& ��� � ()@��-�� �� � �C]� P�  ��

&(N&N-@ #����E�' ("�* P� $���A �' �NRAPD    +��5@� $��N��

  �� ��#1���A& (�N&  '��' '��%� #�)Dulson, 1998.(   ���" ���S��& !

 �)@ �� 2D�E�"R ;�� �N� �(% �&�  ���� R. solani AG1-IA   '����

��#� � �' �&    #�"��8" �� Z��:�4 FRAPD  � ��L '�' $��8" 	 �& F

6D �'�-��� H��D �' #�"�8"�-� ��?� 	��(� �#�   ;��)@ �C��]�

� �'&K��� F �� (*� .�&�" F���" � �3& � FN"�' �C��]� �� 2D�E !

 $���N��)Duncan et al., 1993( )�w�� 	�  �N�� � $���)efgh ( �

'��6��  $���N�� �)efgh(
*�' 
W�]� 	.  

  

���
���� � �  

��"& ?3@ �� 2�D�E ! �&=6@ � � ��2 eg{  2��A )qfqh   ����� (�"�� 

("��( -=@ �� 2D�E ���'�' _  ����    #�"��8" ���RAPD 	ISSR  �

ERIC  #�X T���� # 	&    ���8@ �]�� �' '���L�% Vhy  (�D�'	 

�(%&� 0W@ �?3� ��#1 �' � �� ���" � '��)2N*h .(  +�� ��#�1fq 

�(% (D�'&�  7�' ��#1 � ���g  �� (D�'"A �� ��(* 2��* .  ��#�1

+�� �(% 2����*��&���� �� 7�' ��#��1 � (��*� (��)L 1 #�� �'� �(��"#

�(%&� ���  (*� ()@ ("'�)�(8" �'�' $�8" �� �'�' ("� .�(�&���  �

 	$���N���&u�� #(  

  

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

 2N* H�4s ��"&?3@ �� 2D�E ! �&  �� � ��-�w�  =�D�� �'�'  ���� 

RAPD 	ISSR  �ERIC � $�8" ��� (�' .� �'&�(% H�4 F �&�   ���

Y���L ��#1 �' �' ()�9#1 ��#� �?3� .H�4 ���  ?3@ �� ^�#� �& �

 #�&� �� P���0 ��� #�"�8"� " �"�1�(% ��]�� ?w&� (&�" F� �3

 '�)�'�' $�8" �� �(8" �'�' ("�.�(�&��� 	$���N�� � �&u�� #.(  

�� ���0S�� $�?�  �� #@��� F&o  ����   �'�' �� 2�D�E ���8@  ���� 

RAPD 	ISSR  �ERIC  �&(N&     �� �'�-���� �� �?�3� ���] � #�

C@ 2�"�� $���A�� F(*     ���0S�� Hd��E 7���@ �' ��L�   � 
�Sm�

)C��  ��''�. ��0S�� '�%�� ���" F&�� 2D�E ! #�"�8" RAPD 

 ��#�"��8" �� ISSR  �ERIC  L��E�      �� ���L 7��3"� �' 
��' ��

��#�"�8"� 9'�5@� 
�� ))�w��  	$���N�� �efgh'��6� b�  �

  	$����N��efghbDuncan et al., 1993(b    �4 ��L (�)� #�� �&��(� 

 #�"���8"ERIC  �ISSR @#@ ������ 	V�  #�"���8" �� #���8RAPD 

�� (*�b �"�1 � ��  �� �'�-��� �L& P 
-%A#1��� ERIC   $����

��"&3� ()� �L ��&#1���A F RAPD �����N*A �'� �"R ;�)@�N� 

� 
�' �� '��'# �' �� ()�'.  

"��N�& () �*�� /��#� #@�� �& ��8@ o) #�X&�)9�L V ��P (

)+�(%e( "�L("� �L '�' $�8" ?�  _�]@� #�8�7�#1��("' F  ���� 

 �� 2D�ERAPD  �ISSR    �� 
S�0"ERIC  ��' '��%�'b   �' ����

  C� �' (�"� '��%� 7(Q /�� �� #� �' $�� ;��3� ��  ���(�"� ��

1�#� �" ��U)�� �#�) '�*&"�()� H��-@ F� �� ���0S�� $��   ���

'&" �((8 0 �]� �' /��# ���� ��� 
9#1 ��#� .  

  

.�/	0+%�)� �
.��1)#������ 2��� -  ���3�45 60&� %  

"���#9 �� �'�-��� �� A=��	 O��*  ���� PIC 	MI  �EMR  �#�� 

'#1 �S��6� �"�1�(% ��] � #�"�8" #� �&( .� #��8&� F �� $�?PIC 

 #�"�8" p��@ERIC )hh/y (#��L �& FA  #�"��8" p���@ $ISSR  

)f{/y ( (��A 
�(b  �#��   #�"��8"RAPD " ��?PIC  � ��)� �' F

 #�"�8"ERIC � ISSR   (�* 2�D�E)hy/y .(� �&  V�=]� F �� #�"�

�"��@�& �#�8  #�"�8"ERIC ' #�"�8" �' � 
S0"&  #��C@ �' ��� F

�"R ;�)@�N�  '�� .� �&�" F�   �� ��3&  ��� ���9��  �*� $����N�� � ��� 
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     M    1    2     3     4    5    6     7     8     9   10   11  12   13    14  15   16  17  18  19   20   21   22   23   24  25   M 

 

     M    1    2     3    4    5    6     7     8    9   10   11  12  13  14  15   16  17  18  19   20   21  22   23  24  25  AG1IA N 

)qyys(  �LC@ �'��"R ;�)@ F�N� �& K��� F�� ��#�"�8"�RAPD 	

ISSR � rep-PCR �'��" �'�-��� 
*�' 
��8� 	("� )+�(%q(.  

C@ ��U)� ������L F�& C@ �' ��#�"�8" ��� =N�*()� F� 	  O���*

#�"�8"�  #|w� �"�1()� 
S0" �(* �S��6�.� �& O���* F   �' ���

 #�"�8"ERIC  ���#1���A �� �'�-��� 
=Q� #@()=  �� 
S0"  �'

#�"�8"ISSR   �RAPD  H�Q�`��#�8�    
��� �'#�L ���#�9 ��. 

 ��� #4� Z�)� 	#�"�8" O��*� � �"�1()� 
S0" �w �' #|

 #�"�8"RAPD	 ��� #�8  #�"�8" ISSR'�b � 
=Q& ����� F d�

 '�(C@ $'�2�A ���  2N*()���� ��   #1����A #�RAPD   
S�0"

 �ISSR  �'� �L 
�� ���"& !  2�D�E  _��]�  ���" ��&  � �����* !

 $���N��)Sharma et al., 2005( '�.      �� ��L 
��� #�L� � 7�d

�(% � 7�"R � �%�@&� ��� �����	   �� ��"�1()� 
S0"w #|  F�N��


��  H��-��(*� �L k@ ���  '�(�C@ �' #  ;��" �  ���#1���A ���"& !

@��-��� � 
�(� A&()Powel et al., 1995(.  

&��9� ��� �&  �� $��8" �C��]� F�   ��L (��'   '��%� ��  �D�5�� H�

L#�8�� U"�S��� #�
 1'��� 	�       ��� #�� �' d�� 2��Q 
Q#�� �

 #�"�8"RAPD	 ISSR  �ERIC )\�� ��N-@ H�(� F� P  ���8�

�(%&� �#1 �' � ��  �?�3� ����L �� �"R� �N�    #�� p���@ �& �� P

��0�� ��� #�"�8"� )�(�&��� $���N�� � 	�& u��� #( 	  #�"��8"

ERIC 	���@ $'� ()= 
=Q �� ��' � ��#1���A�    	#@d�� +��5@�

�W��'& #�"�8" �' � �0RAPD  �ISSR 	�"��@�& �#�8� 0-@ �'�# 

�"R ;�)@�N� �(%&�  ����   ��C��]� '����  '�' $��8" )Kang et al., 

2002; Sharma et al., 2005 .(Z��:4 �' ��� (C�  ���   �� $���@

�& �' ��#�"�8" F��#� �"R ;�)@�N� ��� �"�1 F� Rhizoctonia 

 �"��" '�(C@ �� �#�8� 
0% �#�.  
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     M     1      2      3     5     6     7       8     9    13    16   17    18   29    30    31   33    34   35    37   38    39   40   41   46   47   AG1IA  N 

 
2000bp 
1000bp 
500bp 
 
250bp 
 

 
2000bp 
1000bp 
500bp 

250bp 

 

حاصل از RAPDالگوي باندي : 1شكل

   Rhizoctonia solaniتكثير جدايه ها ي 

           RC09با استفاده از آغازگر 

M : 1نشانگر مولكوليKb      

AG1 IA :   كنترل مثبت  

  N : كنترل منفي)H2O(  

  

حاصل از  ISSRالگوي باندي : 2شكل 

   Rhizoctonia solaniتكثير جدايه ها ي 

           P5با استفاده از آغازگر 

M : 1نشانگر مولكوليKb   

AG1 IA : كنترل مثبت  

  N : كنترل منفي)H2O(  

  

  

ي  حاصل از تكثير الگوي باند: 3شكل

با    Rhizoctonia solaniجدايه ها ي 

   ERICاستفاده از آغازگرهاي 

M : 1نشانگر مولكوليKb   
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���� :��� �	�
�����    ����	 ��� ��� �

 ���UPGMA ���� ������� � .Jaccard 

	����� �� 	!��� "��#$%� �Rhizoctonia 

solani  AG1-IA  &'� (	 ���&$���	 ������� )

	��� ���*�  �+������ ���� (	 ���,�-RAPD .

ISSR �ERIC  

RAPD,ERIC,ISSR

Coefficient
0.20 0.40 0.60 0.80 1.00
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���� :/� �� 012� 34� (	 �,�-� �� �

',	 0�5$#�6 ���� ��� �������� � 

Jaccard 	��� �� 	!� "#$%� �

Rhizoctonia solani  AG1-IA  (	 ���&$�	 ��

&'����	� ) �*�  �+���� �� (	 �,�-RAPD .

ISSR �ERIC �	7+��� �� �� 	!��  �*

 8��-Rs �� 87-  9�	.   
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<�!= :�$��	�� �$��� >?�(@ A�  �+���� ��RAPD .ISSR � ERIC  

       

=BBB��2 �C�����?�9D� E�  

  

  

  

 ����� :���	
 ���� ���� ����� ����� ���� 
 �������������� ���� !��")PIC (�#��$ �����% ������)β (!&�
 '�* ��� +,- �)EMR(  �

!��" ./��%)MI(  !��" '0 1� �2�3RAPD �ISSR  �rep-PCR 04!$ 4�� �5 ���� 64�7 'Rhizoctonia solani AG1-1A 

MI EMR β PIC 

 �����

���	�
 

��� �� 

������ 

����� 

���	�
 

��� 

�� 

�����  ������ !�  

RAPD 
9.05 22.00 1.00 0.41 22 22 5`GAAACGGGTG-3`   OPA04 
4.61 11.00 1.00 0.42 11 11 5`-AATCGGGCTG-3`    OPA07 
3.82 10.29 0.86 0.37 12 14 5`-AGCCAGCGAA-3`   OPA16 
5.42 13.07 0.93 0.41 14 15 5`-TGAGTGGGTG-3`   OPC18 
4.74 13.07 0.93 0.36 14 15 5`-GTTGCCAGCC-3`   OPC19 
6.20 14.06 0.94 0.44 15 16 5`-ATGGATCCGC-3` R28 
7.19 18.05 0.95 0.40 19 20 5`-GATAACGCAC-3`   RC09 
     107 113  Total 

5.86  14.5  0.94 0.40    Average 
ISSR 

6.27 15.00 1.00 0.42 15 15 5`- TCTCTCTCTCTCTCTCC-3`  P1  

3.66 10.08 0.92 0.36 11 12 5`-ACACACACACACACACYC-3`  P5  

4.47 13.76 0.81 0.32 17 21 5`-GAGAGAGAGAGAGAGAYG-3`  P6  

4.61 12.25 0.88 0.38 14 16 5`-ACTGACTGACTGACTG-3`  ISSR-02  

     57 64   Total 

4.75 12.77  0.90 0.37    Average 

10.05 23 1 0.44 
23 
 

23 
 

5`-ATGTAAGCTCCTGGGGATTCAC-3`  ERIC 1R 
5`-AAGTAAGTGACTGGGGTGAGCG-3`  ERIC 2I  

  187  200   
Total 
Markers 

  

  

  

  

  

  

  

  

  

  

  

  

RAPD+ISSR+ERIC ERIC ISSR RAPD   

r = 0.94  

P= 0.002 
r = 0.86 

p= 0.002 
r = 0.94 

p= 0.002 
r = 0.91 

p = 0.002 


"#$��� %&���� '� (%�)� *

���� + �,�-���"�.�- *& /

�� �0�1 2�  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
84

43
9.

13
87

.3
.2

.5
.4

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

g.
ge

ne
tic

s.
ir

 o
n 

20
25

-0
7-

01
 ]

 

                             8 / 10

https://dor.isc.ac/dor/20.1001.1.20084439.1387.3.2.5.4
https://mg.genetics.ir/article-1-1198-fa.html


   ����� ���� �	
���� �����
 

��� ��� ����� �                                          ������� ���	
���� �����RAPD �ISSR  �ERIC ���	� ��   ...  

���� �����/�� �	
�/�	����/ �����������  ��  

 

  

  

=  �� 6�	� .�� F .G%)=IJI(.  . A���� 9�1� 9�� ���L��

L�� ���M ��?� �� 6����� 6
%N	�2 . ���    ��O� �%P 9���D-

>�$�	 �� A��� >	��	 6Q�L� ��* ����L��R� 
�*�6 )�B (I�S�=. 

�  	T���� �&, U�6�  � G�#� �L� U> . �����6   V?�%�

$�W����6 	!���� ���*� 	����	�6 Rhizoctonia solani AG1-IA  ����

Q?�Q?� �+���� (	 ���&$�	6 RAPD� .���L��R� 
�*�6( .�X�P �. 

I  -��L�F .>� .)=IJY .(+$T?�6 !?�6    A���� �O��� ��

���� .����L� �*� 
�*�6. )��:(�JS�B 

�  %�Z�6[ ..�&\� .�[ ..$-1] .6 � .��+$��. .�?2�&/! .

^) .=I_� .(/���$�W V?%� E� ��6  ���	! E ���  ��*� Rhizoctonia 

solani ����L�       `�La ��� >���	�T >�$��	 �%O�%bP V�	3�� �� 	3

Q?�Q?� �+����6 RAPD� .���L� *�� 
�*�6�= :�B�S�c�.  

� �?Ld��� ..^.-�C5� .6� ..'M . ��� .��	3. (��?�� .� .

X) .=I_� .(����6 $�W V?%���6 	!�� �*� Rhizoctonia solani 

 ��RAPD  �ITS-rDNA .����L� �*� 
�*�6=� :���S��I.  

J ?e��� .. ��O .�f�6^ ..D- .�%6  g .��Q���) .=I_� .(

�*�+����� Q?�Q?�6��	� 0	���$�	 . .>	�R� ��+I�B �d&, . 

7  Anderson, N. A. (1982). The genetics and 
pathology of Rhizoctonia solani Annu. Rev. Phytopath. 
20:329-374 
8 Groth, D. E. and Bond, J. A. (2007). Effects of 
cultivars and fungicides on rice sheath blight, yield, and 
quality. Plant Disease 91: 1647-1650. 
9 Cubeta, M. A., and Vilgalys, R. (1997). 
Population biology of the Rhizoctonia solani complex. 
Phtopathology 87:480-484. 
10 de Bruijn, F. (1992). Use of repetitive (repetitive 
extragenic palindromic and enterobacterial repetitive 
intergeneric consensus) sequences and the polymerase 
chain reaction to fingerprint the genomes of Rhizobium 
meliloti isolates and other soil bacteria. Appl. Environ. 
Microbiol. 58:2180–2187. 
11 Dulson, J., Kott, L. S., and Rirle, V, L. (1998). 
Efficacy of bulked DNA samples for RAPD DNA 
fingerprinting of genetically complex Brassica napus 
cultivars. Euphytica 102:65-70. 

12 Duncan, S., Barton, J. E., and O � Brien, P. A. 
(1993). Analysis of variation in isolates of Rhizoctonia 
solani by Random Amplified Polymorohic DNA assay. 
Mycol. Res. 97:1075-1082. 
13 Esselman, E. J., Jianqiang, L., Crawford, D. J., 
Winduss, J. L., and Wolfe, A. D. (1999). Clonal diversity 
in the rare Calamagrostis porteri ssp. insperata (Poaceae): 
comparative results for allozymes and random amplified 
polymorphic DNA (RAPD) and Intersimple Sequence 
Repeat (ISSR) markers. Mol. Ecol. 8:443-451.  
14 Forutan, A., and Rahimian, H. (1991). 
Distribution and characterization of isolates of Rhizoctonia 
solani and R .oryzae-sativa in rice fields of Mazandaran. 
Iran. J. Plant Pathol. 27:45-51. 
15 Gilson, E., Clement, J. M., Brutlag, D., and 
Hofnung, M. (1984). A family of dispersed repetitive 
extragenic palindromic DNA sequences in E.coli. EMBO 
3:1417–1421.  
16 Guleria, S., Aggarwal, R., Thind, T. S., and 
Sharma, T. R. (2007). Morphological and Pathological 
Variability in Rice Isolates of Rhizoctonia solani and 
molecular analysis of their Genetic Variability. 
Phytopathology 155:654–661. 
17 Jaccard, P. (1908). Nouvelles researches sue la 
disterbiution florale. Bull Soc Vaud Sci Nat 44:223-270. 
18 Kang, H. W., Park, D. S., Go, S. J., and Eun, M. 
Y. (2002) Fingerprinting of diverse genomes using PCR 
with universal rice primers generated from repetitive 
sequences of Korean weedy rice. Mol. Cells. 13:281–287. 
19 Keijer, J., Houterman, P. M., Dullemans, A. M., 
and Korsman, M. G. (1996). Heterogenicity in 
electrophoretic karyotype within and between anastomosis 
groups of Rhizoctonia solani. Mycol. res. 100:789-797. 
20 Khodayari, M., Safaie, N., Shamsbakhsh, M. 
Genetic diversity of Rhizoctonia solani AG1-IA isolates, 
the causal agent of rice sheath blight, using morphological 
and molecular markers. J. Phytopathology (In Press).  
21 Kuninaga, S., and Yokosawa, R. (1985a). DNA 
base sequence homology in Rhizoctonia solani Kuhn. VI. 
Genetic relatedness among seven anastomosis groups. 
Ann. Phytopathol. Soc. Japan 51:127-132. 
22 Kuninaga, S., and Yokosawa, R. (1985b). DNA 
base sequence homology in Rhizoctonia solani Kuhn. VII. 
Genetic relatedness between AG-BI and other anastomosis 
groups. Annual Phytopathology Society Jappan 51:133-
138. 
23 Lee, F. N., and Rush, M. C. (1983). Rice sheath 
blight: a major rice disease. Plant Dis. 67:829-832. 
24 Liu, Z., Nickrent, D. L., and Sinclair, J. B. (1990). 
Genetic relationships among isolates of Rhizoctonia solani 
anastomosis group 2 based on isozyme analysis. Ann. J. 
Plant Pathol. 12:376–382. 
 
 
 
 

����� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
84

43
9.

13
87

.3
.2

.5
.4

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

g.
ge

ne
tic

s.
ir

 o
n 

20
25

-0
7-

01
 ]

 

                             9 / 10

https://dor.isc.ac/dor/20.1001.1.20084439.1387.3.2.5.4
https://mg.genetics.ir/article-1-1198-fa.html


    ������� ���	
���� �����RAPD �ISSR  �ERIC ���	� ��                                        ... ����� ���� �	
���� �����
 

��� ��� ����� �  

��  ���� �����/�� �	
�/�	����/����������� 

 

25 Lynch, M and walsh, JB. (1998) Genetics and 
analysis of Quantitative trates. Sinauer Assocs., Inc., 
Sunderland MA. 
26 Mantel, N. (1967). The detection of disease 
clustering and a generalized regression approach. Cancer 
Res. 27:209-220. 
27 Martin, B., Humbert, O., Camara, M., Guenzi, E., 
Walker, J., Mitchell, T., Andrew, P., Prudhomme, M., 
Alloing, G., Hakenbeck, R., Morrison, D. A., Boulnois G. 
J., and Claverys, J. P. (1992) A highly conserved repeated 
DNA element located in the chromosome of Streptococcus 
pneumoniae. Nucleic Acids Res. 20:3479–3483. 
28 Martinez, F.N., and English, J.T. 1997. 
Population genetics of soilborne fungal plant pathogens 
(Introduction). Phytopathology 87: 446-447. 
29 Mordue, J. E. M. (1974). Thanatephorus 
cucumeris. Description of Pathogenic Fungi and Bacteria.  
Commonwealth Mycologycal Institute, No.409, 2p. 
30 Mordue, J. E. M., Currah, R. S., and Bridge, P. D. 
(1989). An integrated approach to Rhizoctonia taxonomy: 
cultural, biochemical and numerical techniques. Mycol. 
Res. 92:78-90. 
31 Nagaoka T, and Ogihara, Y. (1997). Applicability 
of inter-simple sequence repeat polymorphisms in wheat 
for use as DNA markers in comparison to RAPD and 
RFLP markers. Theor. Appl. Genet. 94:597-602. 
32 Ogoshi, A.(1996). The genus Rhizoctonia pages1-
9. In :Rhizoctonia species:Taxonomy,Molecular Biology, 
Ecology, Pathology and Disease Control; B.Sneh, S.Jabaji-
Hare, S.Neate and Digst ,G. eds., Kluwer Academic 
Publishers, London. 
33 Pascual, C. B., Toda, T., Raymondo, A. D., and 
Hyakumachi, M. (2000). Characterization by conventional 
techniques and PCR of Rhizoctonia solani isolates causing 
banded leaf sheath blight in maize. Plant Pathology 
49:108–118 
34 Phillips, R.L., and Vasil, I. K. (2001). DNA-
based markers in plants. 2nd ed. Dordrecht: Kluwer 
Academic Publishers. 497 pp. 
35 Powell W., Morgante, M., Andre, C., Vogel, J., 
Tingey, S and Rafalski, A. (1996). The comparison of 
RFLP, RAPD, AFLP and SSR (microsattlite) markers for 
germplasm analysis. Molecular breeding. 2:225-238.   
36 Rodriguez-Barradas, M. C., Hamill, R. J., 
Houston, E. D., Georghiou, P. R., Clarridge, J. E., 
Regnery, R. L., Koehler, J. E. (1995). Genomic 
fingerprinting of Bartonella species by repetitive element 
PCR for distinguishing species and isolates. J. Clin. 
Microbiol. 33:1089–1093. 
37 Rohlf, F. J. (1993). NTSYS-pc: Numerical 
Taxonomy and Multivariate Analysis System. Version 
1.80. Setauket, NY, USA, Exeter Biological Software. 

38 Sechi, L.A., Zanetti, S., Dupré, I., Delogu, G., 
Fadda, G. (1998). Enterobacterial repetitive intergenic 
consensus sequences as molecular targets for typing of 
Mycobacterium tuberculosis strains. J. Clin. Microbiol. 
38:128–132. 
39 Sharma, M., Gupta, S. K., and Sharma, T. 
R.(2005). Characterization of variability in Rhizoctonia 
solani by using morphological and molecular markers. 
Phytopathology 153:449–456. 
40 Sharon, M., Kuninaga, S., Hyakumachi, M., and 
Sneh, B. (2006). The advancing identification and 
classification of Rhizoctonia spp. Using molecular and 
biotechnological methods compared with the classical 
anastomosis grouping Mycol. Soc. Jpn. 47:299–316 
41 Sharples G. J., and Lloyd, R. G. (1990). A novel 
repeated DNA sequence located in the intergenic regions 
of bacterial chromosomes. Nucleic Acids Res 18:6503–
6508. 
42 Sneh, B., Burpee, L., and Ogoshi, A. (1991). 
Identification of Rhizoctonia Species. APS Press. 133p.  
43 Stern, M. J., Ames, G. L., Smith, N. H., 
Robinson, E. C., Higgins, C. F., (1984). Repetitive 
extragenic palindromic sequences: a major component of 
the bacterial genome. Cell 37:1015–1026. 
44 Suparyono, Catindig, J. L. A., Castilla, N. P., 
Elazequi, F. A. (2003). Sheath Blight of Rice. International 
Rice Research Institute. Available 
in:http://www.knowledgebank.irri.org/ ricedoctor-mx 
45 Toda, T., Hyakumachi, M., and Arora, D. K. 
(1999). Genetic relatedness among and within different 
Rhizoctonia solani anastomosis groups as assessed by 
RAPD, ERIC and REP-PCR. Microbiol. Res 154:247–258. 
46 Tommerup, I. C., Barton, J. E., and O’Brien, P. 
A. (1995). Reliability of RAPD fingerprinting of three 
basidiomycete fungi, Laccaria, Hydnangium and 
Rhizoctonia. Mycol Res 99:179–186. 
47 Versalovic, J., and Lupski, J. R. (1991). 
Distribution of repetitive DNA sequences in eubacteria 
and application to fingerprinting of bacterial genomes. 
Nucleic Acids Res. 19:6823–6831. 
48 Versalovic, J., Schneider, M., de Bruijn, F. J., and 
Lupski, J. R. (1994). Genomic fingerprinting of bacteria 
using repetitive sequence-based polymerase chain reaction. 
Meth. Mol. Cell. Biol. 5:25–40. 
49 Vilgalys, R., and Cubeta, M. A. (1994). 
Molecular systematics and population biology of 
Rhizoctonia. Ann. Rev Phytopath 32:135-155. 
50 Zietkiewicz, E., Fafalski, A., and Labuda, D. 
(1994). Genome fingerprinting by simple sequence repeat 
(SSR)-anchored polymerase chain reaction amplification. 
Genomics 20:176-183. 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
84

43
9.

13
87

.3
.2

.5
.4

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

g.
ge

ne
tic

s.
ir

 o
n 

20
25

-0
7-

01
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

https://dor.isc.ac/dor/20.1001.1.20084439.1387.3.2.5.4
https://mg.genetics.ir/article-1-1198-fa.html
http://www.tcpdf.org

