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 #)_<"�� �,�* ��
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 #��'� n]  �* ).! .* #� "�;o�,�*  4a��).! �� #7 *��� b ����"�� �# ��� ).! .* #� �
 

62"* 6a��]% ��2� ��7 . �2� . #��'� n]  �*<["�� ��,�* � #� �
 #U;4a� ).! � b

� #7 ���2���� ���� !&����	p�� �" �"�� S��
 #% 	�2��  .����Ll� (" G,�c K�$��$�% #	 

"�� #7 *"* M�'��# �
� #� X�3�% �c�� ^�8"!q� #��	�"�"* r�%.L$ ����� 6�"!C ��	�� 	 ��2�� .

0'��!  Z� PR. solani AG1-IA�
!(�JT (" )*�+� " �� ��,�W�-" 	 AG1-IA �!� . 	 ���� 

�����	"�� �# �
�&�-�  G%�H 	��'� \ �� �K�!� EIJ  !&RAPD" �* �� O�l�" #3$�]% S

�2.  

)�".)�".)�".)�".    ����7 ��
����7 ��
����7 ��
����7 ��
 : : : : �K�!� EIJ 	&�-�  �K�!� EIJ 	&�-�  �K�!� EIJ 	&�-�  �K�!� EIJ 	&�-� Rhizoctonia solani AG1-IA� � � � RAPD  ��
!(�JT � ��
!(�JT � ��
!(�JT � ��
!(�JT �

	,�W�-"	,�W�-"	,�W�-"	,�W�-" AG1-IA M"!�" � M"!�" � M"!�" � M"!�" �        

  

#%�a%#%�a%#%�a%#%�a%        

B��CRhizoctonia solani Künh " � %���47�� s�m$ (��	 �� Z0'% �c". ^�64�#���  

� ^#��@ �t� �)�).! G%�2 �
	� �m$ (" #7��� s��	% ����4
 "Ll% 	 �2��  

)Liu et al. 1990, Cubeta & Vilgalys 1997(. !���� ).! 5� "�(�%�� ��T � 

)Anastomosis group, AG (�*4�� G�2	 Thanathephorus cucumeris� �
 ).!� 

(�%�� ��T�:��  :o� ��2 	�8!3% . 	)�2   ��")Sneh et al. 1991, Carling 1996,  

Carling et al. 1999.(  

B��C R. solani AG1-IA�� (" �!��� �
�O"��"  �
�"�
 	� #7 )*�� ������&�-�  	EIJ  

"�" �% *�l	 �7� )Kim et al. 1996.(&�-�  	 K�!� EIJ ��	!���% (" �� S������
 �A��C 	 

$�2 �*��
�"L�$��2 	��'7  )*��  Forutan & Rahimian 1991) (� #7�" G%�H !����� S����� �

R. solani$." ��" �* ��� S� \ �� M"!!�/��� . 	�" )Torabi & Binesh 1984 ( )�2 >�"L  

6 ".  

3� #7 ��A!
��. S�u	 �
�).!  ( . �
�).!! �
�(�%�� ��T �!� ,�W- 5� "� Q�

��60  ��2	� ������"L	�X8�% (�%�� ��T ���8� .  !��>I� S �
	�"!� M��7�� #7 )*�� � 
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,����� w���	��� ��	"� 1�� �* *���% ����7.L� 6 " #�8! O�l�" �)Vilgalys & Cubeta 

1994, Carling et al. 2002($* #� �%" ����2�x�
 *��. G	� �-!� S	).! ("  �
�(�%�� ��T � 

)�"."!8 �� #A!"	b7 (( Q�
�f�2" k��% ��*��( 6-��2 �* �#�� ! �
�C* �" X� )�2 B��C S

6 " .�
 #��H S" �� 6���� >.� S	��� ���� M"�� ��	� . M.�* �).! S �
�(�%�� ��T � "� 

*��� *�.T!� )Kuninaga et al. 1985, Sneh et al. 1991 Keijer et al. 1996,( M"�a8 ).I3� y

,�W-��@ Q��� �"�� ��2 60	8 . �L���$��" �* ^�� S� !���)Mordue 1974( 6-��2 �

"����
 #�" ��'% "� #�� S 6C. . G�6 " )*!7 ! .8!3% ��	 . 	�����2��� ��
 >.� 

�
 ).! #3$�]% !� 	���C ��
 >.� S�L&��� M��% ��
�"L�" (" )*�+� " �	$�g$�%� 

(�%�� ��T�.   ���2 �����e.L�"� ��
 6�3��(Vilgalys & Cubeta 1994, Mordue et al. 1989).  

�
!(�JT (" )*�+� "�,�W�-" 	 �
 ).!�� ��T (�%����f% 	 !� 28S "!� ��0'� � Z

! ��
 ).! P�(�%�� ��T � R. solani ���	!�f ��% (" �% �
 >.� S	�2��  ."� !� �>.� S

�
 >.� EI-� I7 �0'� ^��
 ).! Z�(�%�� ��T �0'� . )*�f� !� M�%( �!  Z� P

(�% b
"!8 "� #��!	 ��7 )Matsumoto 2002 .(" ("�0'� �* �!(�JT S�� Z� S�
 ).!� 

(�%�� ��T�"�� w��0% ��
 #� R. solani 6 " )�2 )*�+� " )Brisbane et al. 1995, Mazzola 

et al. 1996, Johanson et al. 1998 ( Q�3$�]% �*���%�4��%M"����
 .  

)(Matsumoto et al. 1997" (" )*�+� " �� �"�� ���4�"�� >.� S��
 #��
 ).! #� X�3�% � 

(�%�� ��T�AG1-IA �AG1-IB  �AG1-IC� AG 2-1 .AG 2-2C* ��]� "� � (" X�����+� !&� ^

���7 .  

�
 #f���� w��0% ���$��"� 1�� ����7.L��
!&��'� ^�7 #� ���$��$�% 	 )�2 #3$�]% 

 6 ")Kuninaga et al. 2000 a,b, Cubeta & Vilgalys 1997 .(d"�� �@M"����
 .  

(Pascual et al. 2000) �!� �� 	 VU "��� #AGl IA8 �* K�!� . Q�z (" )�%T 6 * #� ���x� #� S

!&��'� ^�7 @�� �)Random Amplified Polymorphic DNA, RAPD(� n]  �* "� ).! 6+
 

�'�� #vV% ���%���*��� L ."*�� M"����
 . (Toda et al. 1999) #3$�]% �� o:"�� � #R. solani 

 #� X�3�%::(�%�� ��T ).! � �� 
!&��'���RAPD . �"� ^)Enterobacterial Repetitive 

Intergenic Consensus, ERIC( � ���4�"��p�� ����	� "� �
 ).! G-"*�(�%�� ��T � *��% 
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 �!�	���7 )�
�'%  .S��"* M"����
 . )Duncan et al. 1993 (�
!&��'� ^�7 #� ���4�"��� 

8*�W�	Q.�+�  �
�� � S�
 ).!�% �" #�� M��) Inter Specific Group, ISG($"!� " ��	� . 

�@"�	 #� X�3�% �8"!q� #a]�% ^��	� . � w��0% XR��% � �* "�R. solani ��
* M�'�.  

"����
 #�" ��"!	 R. solani AG1-IA�.T P�� �.� (" )�2 ��a% 5� " !� K�!� � #4

��2�����	�) Tajick Ghanbari et al. 2004(� L�T >�a���	(Banihashemi et al. 2002, 

Mohammadi et al. 2003)��@ !7��% ��"( ^� O"!��(Kosari et al. 2004) !&��'� . rDNA-RFLP 

)Tajick Ghanbari et al. 2005 ( �!�	��" )�2  ." 5� " !���
!&��'� #A!" Q�3$�]% S�J � !

$��$�%	"�� �* ���� *��. �$��$�% !&��'� ���� �%" ����� � Q�f|" #� "� �
 #	  )�2 )*�+� "

"!�� �!� 	3�� ��
 6�" ��"!	" �� B��C S���� ���� *��. O�H !&����	" �* �"�� S� �
 #

 *��)Tajick Ghanbari et al. 2005.(  

 #� #��� ��(" 	2�� EIJ 	&�-�  !�&�'A Q��4-R. solani AG1-IA K�!� ��"L% �* 

 ��'e 	$��2 	c"��)(Forutan & Rahimian 1991*.�m% . �
 6��$�� � �� #� O.�a% M�
�

�������
 �"� ����7.L��	�) (Li et al. 1995, Wan-Zhong et al. 2007 �!� �	��� ���� ��	" � S

 �B��C��Y�% #� ("��" b'A M�2 S2.�  }�0��" . ~I,"� O.�a% M�
�� .�"��7 L	�>.�  �
� 

2 d!��7����	� �O� !% �.!j�% !Y� #� 	� � y " ("�" �* .� S�@ S0'� (" 1@ /
.u� Z

(�%�� ��T ).!� I7 >.� �� ��� . ^���
!(�JT (" )*�+� " �� MT ��,�W�-" 	 AG1-IA �

 !&��'� ("RAPD"!� � �!� 	��� ���� ��	% �"�� M���
 #" �2 )*�+� .  

        

 �!� >.� �!� >.� �!� >.� �!� >.�				        

"����
 #� R. solani�.T P�� � )�2 �
 M�� !�2 K�!� w��0% O�C�" ("�$��2 	��'7  

) M�� "�"�� .* . MI���  (" #�(� #3$�]% *��%  ���8! �"!C)d.��;.((� "�� � Z$�- . 

(� �MT �
 .� �m% �6'7 \WA  .PDA)  )��WHU[[  O! �%( k��	 �� )"!�
 :V O! 

 . (.!�47*U[ �* ��T O! �$ ^�}T !�( O�l�" �2 .,�W-�� Q�� ��2 60	$��$�% . 	 

UV"�� � �!� k0��% #	�2  .  

 S��3� S��3� S��3� S��3��(�%�� ��T ).!�(�%�� ��T ).!�(�%�� ��T ).!�(�%�� ��T ).!        

�7 X�3��"�� #�(�%�� ��T ).! #� �
 #� AG1-IA� �"L�%" 5� "!� �" #4� �� ���T 
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"���# �(�%�� ��T ).! (" *�"���� " )���7 M�%(T � AG1-IA�� Op >.� (" )*�+� " �� � �L

 �2 Z0'%)Dhingra & Sinclair 1995, Kronland & Stanghellini 1998.(  

6H!  �!� )("��"6H!  �!� )("��"6H!  �!� )("��"6H!  �!� )("��"�2� �2� �2� �2�         

"!�� )("��" �!�"�� �2� 6H!  �2�c (" ��
 #��
 6'7 d�38 #� )(.� #  �� .* M"�� 

�%* �* #7� UV���  #��* 	,!C ���*�� )*!7 �2� *"! 	m% L7!% �* . #�2"*!� � 6'7 \

PDA!�@ �* ��
 ����  #� 	!�% ��2 )*"* �"!C  ."!��"�� !
 � �2 #�8! !Y� �* �"!�� #  #

% .�T �2� M"L62? (" 1@ �
 MUo �o< . vU�"��&� 6H�  ��%* �* � UV���  #��* 	 

 )("��" *"!�!�% . �&���8*�W� I%�7 ~!R k$�C �* �
 )*"* S	 ).! 1x  ��2 #f �m% �

����"�� � �"L8" O!� (" )*�+� " �� �
 #MVSP!j . ��C" k� .�	�2 O�l�"  .  

	%���4�% )*�� #���	%���4�% )*�� #���	%���4�% )*�� #���	%���4�% )*�� #���        

$���% )*�� ���4�%�	"�� ��
 #�� �m% �* !�����% 6'7 \� PPDB)  )��WHU[[ O! 

 �%( k��	 �� )"!�
 :V �* (.!�47* O! �$ ^�}T !� (68! O�l�" .�% K�@ �!C ^��	 

!�%�2�c (" ��
 #�!@ #� )(.� #  �� .* .� !� )�2 G�g'��m% � 6'7 \PDA !
 �"(" #� �

 � I8 #� . )*!7 "�� #�"���
�.�c � :[[% ��	$ � !�)�2 M.!�  P��% \�m%PDB  Ga��% 

�2 . 62? (" 1@K�@ �� # O���4�% �2� (" (.� �%* �* � UV���  #��* �.� !� *"!&� 

2��"�.* !�	% ���4�G,�c O� (" 1@ . "�� P��% \�m% (" I- ��@ . S��". ?J�e \ �� 

�� �'�42 �L�!8 "!�$." �* M�g$�8 M.�* !]a% }Tv[�  ��"��&� *"! 	���  #��**!��.  

�"!0� "�"!0� "�"!0� "�"!0� "    DNA        

"!�� �"!0� " DNA�"�� !
 ��#o[  ��V[ %��	% (" O! ��4�� \ �� )�2 �*�@ O�� M�.!�

�%�P #� �%��.!�� M.!�  }�Ga��% . o[[% �$.!���"!0� " !8�� !� 

(100mM Tris-HCl (pH 8.0), 20mM Na2EDTA, 0.5M NaCl)�2 #8�j"  .1x  ��% ^�$.!�� !�

 ("RNase (10mg/ml) � #4��x � � ��7?% M� (" 1@ . #8�j":VC* �#a�"��&� � �* �%*� _V 

���  #��*	*"! �.� � ��2 )*"* �"!C � . 1x o/[% ��	$ �O!8.!�7 d��m% !��"�%T.L� G�$" G

 6f4� #�Uo::4��x �  #� � . #8�j" G,�c M� Q�% #�VC* � 6H!  �� #avV[[�%* �* �.* � 

o!���  #��* �.� (�8 . )�2 ��+	�% #� ��.!���� }���2 Ga��% � .DNA��  M*��� #8�j" v/[ 

" blc� �� *!  d���@.!@.L!��� � ��+ Q�% #�:V C*� �� #a 6H! :[[[[C* �* �.* � �#a
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�2 )*"* }� � ." E?c (" 1@�0f� . d���@.!@.L�C�� !� �* �
 #���� �G�$" )����:[[ 

%�$.!��* }T !�����!� " )L� ���2 Gc G)Safaie et al. 2003 .("!��7 /l�  �+��7 . 6� 6

DNA(��T d� (" �)�2 �"!0� "  %</[!�%��8.!��x " >.� . �"!� ���� 6Y�J M��� � 	� 

DNA�"�� � #� �
 #ng/µlo[ �2 )*�+� ".  

	�� ��2	�� ��2	�� ��2	�� ��2    AG1-IA    R. solani    ��
!(�JT (" )*�+� " ����
!(�JT (" )*�+� " ����
!(�JT (" )*�+� " ����
!(�JT (" )*�+� " ��	,�W�-" 	,�W�-" 	,�W�-" 	,�W�-"     AG1-IA         

"!���� �� X�3� �"����
 #(�%�� ��T ).! #� � AG1-IA*"�3� :["�� ���� M"��H #� #� )��

�JT \ �� #���
!(�,�W�-" 	 "�\ �� #7 ).! SM"����
 . ���%�4��% )Matsumoto et 

al., 1996(c"!R 	�6 " )�2  �!� *��% 	68! �"!C ." �* �M�%(T S"�� (" �#�
 � *�"���� " 

AG1-IA"�� . 6f`% d!��7 M"��3� � *�"���� " #AG4  M"��3��7+�% d!�	��2 )*�+� " .`�� � !

 Q�3]CDNA��"!c #-!A )�&� * �* 	) � �%!��!�� ( d�%Master Eppendorf Gradiant 

) 67!2 6-� EppendorfM��$T  ((�  #�2! ". ���$." � #DNA%��� 	�%* �* �◦C�V  Q�% #�

 K�@C*�#a . ;[G%�2 #-!A ◦C�o� Q�% #� �C* ^�"!� #a�(�  #�2! ". � y◦C Vo #�  Q�%

UC*� #a"!�� d�W�" .◦C vU #  Q�% #� C*�#a"!� ���� >!�4 . >!�4 	��%* �* � ◦C vU 

C* K�@ Q�% #��#a 68! O�l�" )Matsumoto, 2002.(  

 Qp�Wm%PCR  (��T d� �*</[ �,�* !8�� �* 

TBE (0.089 M Tris, 0.089 M boric acid, 0.002 M EDTA) �6��| ���$.<[Q�% #� . ;[ C*� #a

 (��8.!��$" 1@ . ("%T ����L� �� �"����%.!� O�� �):%�% �* O!.!���	$ �!�( � >�a� ("

�"*!� 1�H G,�c��2 .  

����''''!&��!&��!&��!&��    RAPD        

���� ^RAPD-PCR /�7". ���0% �* UV% �$.!��!��.�c � l� V/U (" PCR Buffer 

)50mM KCL, 10mM Tris-HCL, pH 9.0( �mM MgCl2 V/: �M� U[[  !
 ("� (" ^dNTP �
 

)dCTP,dATP,dGTP,dTTP( �o/[@� !
 (" d�% ����
!(�JT (" ^� :[��h�7�� ��� �ngo[ (" 

DNA . #���� V/[L�T �c". � bTaq Polymerase�* ��"!c )�&� * 	*"! E�.��@" � O�l�" 6��

�2 .`��� ! Q�3]CDNA(�  #�2! ". �� ��$." ��%* �* #� ◦C �V Q�% #� UC*��#a.  �"!�� ;V 

�2 #-!A G%:C* �#a(�  #�2! ". ��%* �* � ◦C�o �::;[C* � #a"!���%* �* d�W�" �  
◦C v/oV . UC* �#a"!� ��%* �* >!�4 � ◦CvU .��� >!�4 	� Q�% #� <C* � �* #a◦C v[ 
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�2 O�l�".  

 Qp�Wm% (��8.!��$"PCR6��| ���$. Q�2 �� �<[Q�% #� �; (��T d� �* 6H�  : % .

 !8��TBE (0.09M Tris, 0.09M boric acid, 0.002M EDTA) 68! O�l�"  .����
���� 6� 

 �G,�c%T ��� (" 1@�L��� �" ����%.!� O��� ):%�% �* O!.!���	$ �!�( ��� 6m� �UV O�l�" 

?@�68! .  

G��m� . #�Ll�G��m� . #�Ll�G��m� . #�Ll�G��m� . #�Ll�    �
 )*"*�
 )*"*�
 )*"*�
 )*"*        

�&$"����� �!&��'� (" G,�c RAPD�%" (" 1@ ��
* (�	 . !+, Q��, #� �
���� � ^

) *��.�O�H ����� *��. (Ll� *��% ��m� . #�68! �"!C G. �
 )*"* 5� " !�� (" G,�c O�- 

�
 )*"*�!&��'� RAPDLl� ��" #2�- #� >.� �� UPGMA     (Rohlf, 1993)��f% !��!��% � 1

!j �#�,�8� #��'� k Jaccard)Jaccard, 1908(�"L8" O!� . �Ver2.0 NTSYS-pc68! O�l�" .   

        

������������#l#l#l#l        

�2 60�� ��
 	 �!��2 60�� ��
 	 �!��2 60�� ��
 	 �!��2 60�� ��
 	 �!�	 �	 �	 �	 �        

 B��C #�!@R. solani AG1-IAm% n]  �* � 6'7 \PDA��� �� . )*�� � #� �
 #4

-!� �* . n]  �* b7"!�% Q��,	"�
 Q��, #� b
 PC"�% 	���*��� �2�  . �
 #�!@ ���

+  "���"�" )��C �O!7 ��� #� "�3� . ��� �� S2.� �q� )!��*!7 ! .  

�2� 6H!  �!� )("��"�2� 6H!  �!� )("��"�2� 6H!  �!� )("��"�2� 6H!  �!� )("��"        

"�� #�"(.� �2� �!��#�%* �* �
 � UV���  #��* 	 �!� �*"! 	�2  .%�&��� �2� S

"���" �* �
 #� �%* SU:% ��	 )("��" (.� �* !�% �!�R #7 �2 	"�� (.� #  � O��� �
 #

���  #� E!�	!�% ���*��� !@ "� ) d.��: .(��!�'�!��7 . S��!� #� �2� 6H!  S� k

"�� #� ���!%��
 #�Rs-19 . Rs-1*��  .����G,�c K��� ).! (" �" #2�- �"�� �� #� "� �
 #

"Ll% ).! .*� �2� ��� %)_<"�� ��
 # ( �2� ��7 .%);U"�� ��
 # (4a�� *!7 b)G�2:.(  

�(�%�� ��T ).! S��3��(�%�� ��T ).! S��3��(�%�� ��T ).! S��3��(�%�� ��T ).! S��3�        

�7�"�� #��� Op >.� �� �
 #�"�� �� �L��
 #��
 ).! (" *�"���� " )���7 M�%(T � 

(�%�� ��T� AG1-IA�8! �"!C M�%(T *��% � �"L�%" 5� "!� . ���" #4�� � ���T X�3� ����T S

(�%�� ��T ).! #�� AG1-IA�� ���2 � .  
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 d.��:�"�� 6 !�8 � ��
 #Rhizoctonia solani AG1-IA \ ��% . K�!� EIJ (" )�2"�� 

 �2�UV"�� �k0��% #  
Table 1. List of isolates of Rhizoctonia solani AG1-IA and mean growth rates of 25 selected 

isolates 

 )���2

#�"��  
Isolate no 

��.T P�� Gm%  
Place collected 

�2� 6H!  

Growth rate 
(mm/day)a 

Rs1 Abatar, Guilan  10.8 
Rs2* Khalif Abad, Guilan 20.9 
Rs3 Hashtpar, Guilan  25.3 

Rs4* Malfgan(Siahkol), 

Guilan 23.7  
Rs5* Kajan(Siahkol), Guilan  26.8 
Rs6* Amlash, Guilan  24.9 
Rs7 Langrood, Guilan  13.4 
Rs8* Niroo Abad, Guilan  11.1 
Rs9* Rasht, Guilan 25.3 
Rs10 Rasht, Guilan 14.5 
Rs11 Rasht, Guilan 15.2 
Rs12 Rasht, Guilan 13.8 
Rs13 Astara, Guilan 11.5 
Rs14 Fooman, Guilan 15.1 
Rs15* Sangar, Guilan 27.1 
Rs16 Amlash, Guilan  25.3 

Rs17 Malfgan(Siahkol), 

Guilan 27.1 

Rs18* Desiam, Guilan  27.1 
Rs19 Kajan(Siahkol), Guilan 29.9 
Rs20 Koomle, Guilan  28.4 
Rs21 Langrood, Guilan 30.2 
Rs22 Otaghvar, Guilan  20.3 
Rs23 Shemelman, Guilan 25.3 
Rs24* Sari, Mazandaran 22.1 
Rs25* Sari, Mazandaran 25.9 

Rs26 Some`Sara, Guilan  

Rs27 Rasht, Guilan  

Rs28 Rasht, Guilan  

Rs29 Rasht, Guilan   

Rs30 Rasht, Guilan  

Rs31 Rasht, Guilan  

Rs32 Rasht, Guilan  

Rs33 Rasht, Guilan  
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 d.����) #%"*"(                        Table 1. (continued) 

Rs34 Rasht, Guilan  

Rs35 
Rasht, Guilan   

Rs36 Rasht, Guilan  

Rs37 Rasht, Guilan  

Rs38 Rasht, Guilan  

Rs39 Rasht, Guilan  

Rs40 
Rasht, Guilan   

Rs41 Rasht, Guilan  

Rs42 Amlash, Guilan  

Rs43 Rezvanshahr, Guilan  

Rs44 Rasht, Guilan  

Rs45 Rasht, Guilan  

Rs46 Rasht, Guilan  

a(%�&���"�� !
 �"!� �"!�� #  �2� S�#a) Mean of three replications                                 * 

*"���$��T �* )�2 )*�+� " ��
 #�   �,�W�-" ��
!(�JT �� L  
 *Isolates which used in AG1-IA specific primers analysis 

.�� dU���� . )*�+� " *��% �8*�W� ��
!(�JT �(" G,�c K Ll���m� . #��
���� G  
Table 2. List of random primers used and the result of analysis of their amplified bands 

  

 	�@ �,�*

b4�8��%
(Polymorphic 

Percentage) 

 *"�3�5�7�$   ��


^�8��% ��%  
(No. of  

Monomorphic 

locus) 

*"�3� 

5�7�$  	�@ ��


^�8��%  
(No. of  

Polymorphic 

locus) 

 *"�3�����  !�`�� ��


)�2  
(No. of 

fragments 

amplified) 

	$"��  
(Primer sequence) 

100% 0 11 117 5`-GAAACGGGTG-3`

100% 0 22 291 5`-AATCGGGCTG-3`

78% 2 11 140 5`-AGCCAGCGAA-3`

93% 1 14 129 5`-TGAGTGGGTG-3`

93% 1 14 162 5`-GTTGCCAGCC-3`

93% 1 15 213 5`-ATGGATCCGC-3`

95% 1 19 256 5`-GATAACGCAC-3`

94%  6 107  1308   
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UPGMA

Euclidean

Rs-1

Rs-8

Rs-13

Rs-7

Rs-12

Rs-10

Rs-14

Rs-11

Rs-2

Rs-22

Rs-4

Rs-24

Rs-3

Rs-16

Rs-23

Rs-6

Rs-9

Rs-15

Rs-17

Rs-18

Rs-25

Rs-5

Rs-19

Rs-21

Rs-20

1.8 1.5 1.2 0.9 0.6 0.3 0

  

  

  

  

  

  

  

  

  

  

  
G�2:�"�� ���� ).! � ��
 #Rhizoctonia solani AG1-IA  (" G,�c ��
 )*"* 5� " !� �#3$�]% *��%

%����T �2� 6H!  M"L.  
Fig. 1. Clustering of Rhizoctonia solani AG1-IA isolates based on their growth rate. 

  
�
 #�"�� 	$��$�% 	 �!��
 #�"�� 	$��$�% 	 �!��
 #�"�� 	$��$�% 	 �!��
 #�"�� 	$��$�% 	 �!�        

�� �(�%�� ��T ).! ������� �(�%�� ��T ).! ������� �(�%�� ��T ).! ������� �(�%�� ��T ).! ����� ��
!(�JT (" )*�+� "  ��
!(�JT (" )*�+� "  ��
!(�JT (" )*�+� "  ��
!(�JT (" )*�+� " 	,�W�-"	,�W�-"	,�W�-"	,�W�-"    AG1-IA 

"!��0'� � Z"����
 # >.� #� a�4%��� . b��(�%�� ��T ).! #� ���T X�3� �� AG1-IA 

*"�3�)* "�� ���� M"��H #� #�3�� )��� 6�
!(�JT 6+� \ ���,�W�-" 	 #��  *��%

#3$�]%���8! �"!C  ."�" �* ���4�"�� �
!(�JT S�"�� S�"�� . �
 #� *�"���� " #AG1-IA �� ^

 #3]CU_V(�� 6+� �,�W�-" ��R #� "� 	`�� �� !�����)G�2U .("�"�� �* �
!(�JT S� #

AG4+�% d!��7 M"��H #� #7 	
 ��2 )*�+� " �" #3]C ��`�� "� ���*!�� !.  

!&��'� �� 	����� ���� 	 �!�!&��'� �� 	����� ���� 	 �!�!&��'� �� 	����� ���� 	 �!�!&��'� �� 	����� ���� 	 �!�    RAPD        

% ("� M�U[!(�JT 6+
 �)�2 M�%(T!(�JT OPA04, OPA07, OPC18, OPC19, R28  . 

RC09)  d.��U (?@�"!���!��@ . 	8��% �!�p�� b4�  (" G,�c d� #���� #7 ��*"* M�'� "�

 !(�JTRC09G�2 �* ;6 " )�2 )*�.T .  

�2� ��7 

 

�2� ��� 

Growth 
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G�2 U� �,�W�-" ���� 265bp`�� � �* )�2 !:["�� � #Rhizoctonia solani  "�� .� *�"���� " #AG1-

IA �,�W�-" ��
!(�JT (" )*�+� " �� AG1-IA.  

M1 : )("��" !&��'�100bp �M2 :��"!&��'� )("1Kb �AG4 : ��,�W�-" ��
!(�JT �+�% d!��7

AG1-IA :"���  �6f`% d!��7 . *�"���� " #N : /�7". �+�% d!��7PCR  
Fig. 2. Amplification of a specific 265bp band in 10 isolates of R. solani generated using AG1-IA specific 

primers. M1: 100bp size marker, M2: 1Kb size marker, AG1-IA: Standard isolate as positive 

control, AG4: Negative control for specific primers, N: Negative control for PCR 

  

  

  

  

  

  

  

G�2 ; � ����� ��&$"  RAPD `�� (" G,�c��7 !�"�� #� � �
 #Rhizoctonia solani   (" )*�+� " �� 

 !(�JTRC09..  

M :  " !&��'� )("��1Kb �AG1-IA :"��� �6f`% d!��7 . *�"���� " #N : /�7". �+�% d!��7PCR  
Fig 3. Fingerprint patterns of` isolates of R. solani generated by RAPD`s RC09  primer.  

M: 1Kb size marker, AG1-IA: Standard isolate as positive control, N: Negative control for PCR 

 

     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 

M1    Rs-2   Rs-4   Rs-5   Rs-6  Rs-8   Rs-9  Rs-15 Rs-18  Rs-24  Rs-25  AG1IA    AG4   N    M2 

256bp 

500bp 

 

250bp 
300bp 

200bp 

100bp 

 
2000bp 

1000bp 

500bp 
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ALL RAPD

Jaccard

0.20 0.40 0.60 0.80 1.00

          

 1 

 8 

 9 

 17 

 18 

 16 

 29 

 30 

 2 

 5 

 13 

 3 

 7 

 37 

 46 

 47 

 39 

 40 

 41 

 31 

 33 

 35 

 38 

 34 

 6 

RAPD

Jaccard's Coefficient

1

7

8

11

12

10

13

14

2

4

9

3

6

19

24

25

21

22

23

15

16

18

20

17

5

0.04 0.2 0.36 0.52 0.68 0.84 1

  

  

  

  

  

  

  

  

  

  

  

  

 G�2; �Ll� (" G,�c O"!.���* � 6'&�"!|" (" G,�c ��
 )*"* �" #2�- #DNA)�%T 6 ��  (" 

 �* �8*�W� !(�JT 6+
UV"�� � #Rhizoctonia solani AG1-IA (" )�2 ��.T P�� 

M�� "  ��
� MI)U;"�� �# ( M"���(�% .)"�� .*�#(.  
Fig. 3. Resaulting dendrogram based on DNA fingerprinting data which were obtained from seven 

random primers in 25 Rhizoctonia solani AG1-IA isolates collected from Guilan (23 isolates) and 

Mazandaran (two isolates). 

  

�
 )*"* ���l% ("�" (" G,�c � !(�JT 6+
 S:;[< )*.�m% �* ���� UV[ �� V[[[ 

�"!� (�� 6+� UV"�� ��@ 64�"�� #7 �%T 6 �� #	8��% �4� b4���- ��	�
* M�'� "�  .

��!�'� !(�JT \ �� ���� *"�3� SOPA04!��7 . � !(�JT \ �� MT SOPC18�%T 6 ��  .

" (" G,�c O"!.���*�!j 5� " !� ���� *"�3� S� #��'� n]  �* *��7�� k;o �,�* 

"���# �+� ).! .* #� "� �
� ^*!7 ." O�����+� #� �*�C �
!(�JT S�"�� ^��
 ).! #� �
 #� 

��*�� �2���7 . �2���� .�7 d." ).!� #�"�� ��
 #� �2� ��7 %);U"�� G7 ��
 # ( ).! .

�7 O.*�"�� #��
 #� "� �2� ��� %)_<"�� G7 ��
 # (68! !� �*.  

�
�&$" ���l% ("����� � RAPD �::; #7 �2 G,�c 5�7�$ _�7�$  5)V/V�,�*  (

 كند رشد

Low growth rate 

 تند رشد

High growth rate 
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8��%��%� . ^:[v 5�7�$ )V/�o�,�*  (�@	8��% ���*�� ^ .% �*�" M��� �
!(�JT S�!�'� S

�@	8��% ��
!(�JT \ �� b4� OPA04 . OPA07!��7 . �!(�JT \ �� MT S OPC18 G,�c

�2 .��!�'�!j 5� " !� #��'� S� *��7�� k)Jaccard(% �* ��"�� .* M�� # Rs-17. Rs-18 �� 

%<; !��7 . #��'��� #��'� S�% L�"�� .* M�� #�  Rs-10 .Rs-17 �� %:[�2 )�
�'% �#��'�  .

 #��'� n]  �*<[� �,�* � #� �
 ).! *"�3� LU;"L8" ).! � /�� #7 68��p�� ���� !&��� 

� �* )�2 )�
�'%�" S�"�� (" ).! S�% �
 #	�2��  ."�0'� #� �*�C �
!(�JT S�"�� Z� �
 #

�% k4c !�8"!q� XR���	���*�f� ���T .  

        

�m��m��m��m�        

	 ��2 60�� Q��,�W- 5� " !� ���� 	 �!�	 ��2 60�� Q��,�W- 5� " !� ���� 	 �!�	 ��2 60�� Q��,�W- 5� " !� ���� 	 �!�	 ��2 60�� Q��,�W- 5� " !� ���� 	 �!�        

 �!�	,�W- �!
�� Q��� ��
 #4� B��C R. solani" �* #3$�]% *��% �am� S� X��]% X

 Q�3$�]% ��	2�." Ogoshi 1975, 1987)( . #� " M"����
 . )(Sneh et al. 1991*��  . ���

 Q"�
�'% X��]% �
 #�!@���� /���% . O��&� )(Switingham & McNish 1994 � ("+ ��� � 

" )��C�  . S2.��� )!*�� Q.�+�% . �!� �*	�
 ��7 X�3� )�2 O�l�" �"�� #��
 #� G%�H 

 �@��	(�%�� ��T ).! #� K�!� EIJ � AG1-IA I7 M�%(T O�l�" �� � ^

(�%�� ��T(Ogoshi 1987) "�� �� ��� *��% �*�"���� " #��!C �68! �" .�2� �!� s�m$ ("� �

"���"�"* �
 #��2� �!  �� . P� (" !�'U:% ��	��� �� #7 ��*�� (.� �* !�% � KO��&�����  . 

/���%) Switingham & Mc Nish 1994 ( .��!$� M"����
 . )Guleria et al. 2007( X��]� 

$�c�* 62"*��2� �!� M"����
 . #� " #��"�� ��
 #� ).! #� X�3�% (�%�� ��T� AG1-IA 

 "�;[% ��	�%* �* (.� �* !�% � ;[���  #��* 	" #7 ��*�� )*!7 >�"L *"! � �* Q.�+� S

% �2� 6H! 	�%* Q.�+� 6�3� ��"�� 	��"��&� �"��   ��2�� �
 # .���� ).! (" G,�c K

����" #2�- ��% ��4a� ��"�� b��2� �!� 6�� (" "Ll% I%�7 ).! .* �* �
 #�*�� .  

 �(�%�� ��T ).! ����� �(�%�� ��T ).! ����� �(�%�� ��T ).! ����� �(�%�� ��T ).! �����!(�JT (" )*�+� " ��!(�JT (" )*�+� " ��!(�JT (" )*�+� " ��!(�JT (" )*�+� " ��	,�W�-" 	,�W�-" 	,�W�-" 	,�W�-" AG1-IA   

�
!(�JT (" )*�+� "�� �%.(�f	"!� �0'� �!  Z��
 ).! P�(�%�� ��T � Rhizoctonia 

solani ��	!�f ��% (" �% �
 >.� S	 �2�� )Matsumoto 2002 ( Q�3$�]% �* #7���%�4��% . 

 M"����
)(Matsumoto et al. 1997� " �� "�� ���4�"�� MT (" )*�+��
 #� #� X�3�% AG1-IA, 
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AG1-IB, AG1-IC, AG 2-1, AG 2-2,C* ��]� "� � (" X�����+� !&����7 ^ . !j�c #3$�]% �*

�� L:["�� �"� #����7.L������ M"��H #� K�!� EIJ (" )�2 "�� �3�� )��� �#3$�]% *��% 6

" \ ��� �!� *��% �
!(�JT S	 #7 ���8! �"!C %��� �*	 ���� ���T U_V(�� 6+�� �� X��]% 

 Q�3$�]%���%�4��%) Matsumoto 1996 (*�� Z0'% ."�`�� #� �*�C �
!(�JT S�" !� #a]�% S

"�� �*� #�#� X�3�% AG4��*�f� � ."��� S�� #l� /
.u@ (" G,�c *�.�� * �� L���%�4��% 

)Matsumoto 2002 (62"* 6a��]% .  

0'��B��C Z R. solani� &�-�  G%�H M"��3	�
 >.� (" )*�+� " �� K�!� EIJ � 

 I7�$." ^�" �* ��� S� \ �� M"!/��� . 	�"!� 6 " )�2 >�"L )Torabi & Binesh 1984( �
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