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Rhizoctonia solani�� �� �� ��      & ���'#�& �� (��&�) (�#�& ��*���+� ,�&-" & ���'#�& �� (��&�) (�#�& ��*���+� ,�&-" & ���'#�& �� (��&�) (�#�& ��*���+� ,�&-" & ���'#�& �� (��&�) (�#�& ��*���+� ,�&-"    

	.!�.!" �/$�0$	.!�.!" �/$�0$	.!�.!" �/$�0$	.!�.!" �/$�0$*RAPD         
Analysis of DNA polymorphism in anastomosis groups of Rhizoctonia solani in sugarbeet 

fields of Khorasan Province using RAPD markers 

  

	�"!" 123	�"!" 123	�"!" 123	�"!" 123*� �� �� �� ���'4" �&!��'4" �&!��'4" �&!��'4" �&!**����	#356 7�
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�" 	#356 7�
�" 	#356 7�
�"     ��/#����/#����/#����/#��� � � � �!8�'9�  ���� �!8�'9�  ���� �!8�'9�  ���� �!8�'9�  ����         

� ���0: ���0$&� ��0" 	����6 ��/0$&� � ;�<�<=> ?2�!"�@� � A��$ ?��> � B5C& D�:�   

	E�&!> ���)F � G�#$H ;�<�<=> IJ�  

K6���� L/N/����       O��@8L/N/��  

  

��������������������        

PP" �PP�*���+� ?PP0�� 	��PP�$!#:�-�� 	
��PP�!8 � ?PPQ
��
 R��PPE&�� Rhizoctonia solani   

  	" ��&� (��&�) (�#�& �� ��*���+� A!S=" ?� ����  ;��2) ?.�� �
 ��: .   UP�<=> 1P�& ��

 	��� ���DNA �� ?�&�� &-������ ��
  �R. solani  ?� U�9#"���
 ��
  #P��$%! � !"AG2-2 � 

AG4�  & ���'#�& ��  O�Random Amplified Polymorphic DNA(RAPD)����
 	����  . 1�& ?�  

*(���8  & 	0J�  ��0" 	����6 ��/0$&� ?� ��� ?V&�& A�& ��$��/$ ���& 	������: ?"�$  

**?W>��" A!X2"   

   D&�J#�&  & Y8 �!4�" DNA     & ���'#�& ��  O�� CTAB ���0�:&� �RAPD  ���'#�& �� ���  &
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 ��
�
 �Z% UBC$&�� [�\ .K'
   [�P$ ?P� �
 �PZ%    ��P
UBC6 � UBC53�UBC82 �UBC196 � 

UBC199�  UBC222�UBC228 	��� ��� 	�]��1��  ?�&�� �$�&� (�0$ ^��* ��
.?�   ?: ��!_

   `:  &�a�   �$�� DNA    ��� ��\�& b�   �$�� )���3b� % �
�P$�� (     �P$�!� `�P� �P�� .    GP�: �P�  

[�$  �&-6&Photocapt MW  ��
�$�� �!/.&DNA?�&��  �
    �P�� ��P
�
 �Z%  & GP� �
 ��     `�P�

   � fJ0"�>�"Y�      �!g3 h��& �� G� � �'C  )� (    �!Pg3 [�Pi � )0 (   �P� `��P0> �P$��. 

�� 1�& h��&$ ?��0> j��k G�: �� � G� � �'C Y��>�" X	��#$H ?�C�6 Y��>�" �	?�&��  �
 

?� K��      ?�&�� 	��#$H ?�C�6 [&�
���$� � ��"%  �� l���> �
 .?�&��     ���P
 GP� ?P� U�9#" ��


#��$%!   ��#0�� 	��#$H K�&�* � !" ?�&�� ?� KW2$  �/�� ��
�$�&� (�0$  .���
 ?�&�� ����   �P


?��
 ?: �&� (�0$`"�i  	���*& � �� 	��" `"�i ���
 	" m�23 ?� ����  ?� (% K��
& 	.� ��%

  � &�$&`"�i  #��$% ���
 ! K2�$ � !".  	�&-������ `"�i  -P�$       P� (&!P�i ?P�   G ̀ P"�i    �� 	W$�P� 

���
  ?�&�� ����   ���!� �En" �
 �   ��$�" 	. #��$% ���
!� !" ?�        �� l�" � 	�C& `"�i G� (&!�i

���
    	�$ m�23 ?� ���� ��%.       	" (�0$ U�<=> 1�&  & `C�3 o��#$        	.!P�.!" �/$�P0$ ?P: �
�

RAPD?�&�� 1�� ,!�> 	���� K��   ^��* ��
R. solani K�& 	W���" �&-�&.  

�H&��H&��H&��H&�    ����: ��
����: ��
����: ��
����: ��
 : : : : ���*���+� ���*���+� ���*���+� ���*���+� 	������ 	������ 	������ 	������DNA � � � �Rhizoctonia  solani � � � �RAPD         

        

?"�<"?"�<"?"�<"?"�<"        

  ������  & 	��          	P" ��&� �P�*���+� ?� ����  ;��2) ��$� ��&�� �� ?: 	��" ��
   � �P�

	" ��*���+� ?0�� 	
���!8 � ?Q
��
 R�"  ^��* (% `"�i ?: ����Rhizoctonia solani Kuhn 

K�&.    �#$H � G�H!.!�� ;�9.�q"   	" (�0$ K�9�� G      � ��P�Q�8 ?P$!
 GP� ^��P* 1�& ?: �
�

���PPP
 ?PPP: KPPP�& r�PPP�� 	PPP" `"�PPP� &� ,!PPP�#" � fJPPP0" 	PPP��#$H ��PPP
 �!PPP�   

)Cubeta & Vilgalys 1997 (Yang et al. 1996, . #P��$% ����8 	��#$H h��& ?��
&!   !P�
 � !"

        ?<W_ �� ����� �& O�� 	.� K2�$ ��� ?#)��� 5"�:  ̂ ��* ����      ��P� ?P� �P
  	P" � ��� .  �P�

 O�� 1�&  & ���'#�&��#��$% ���
 ! � !")AG ( Anastomosis Group  ��  R. solani  f�J0>

 K�& ��� ��&�(Cubeta & Vilgalys 1997) .���
  ��
AG4 � AG2-2     ?P� &� ;��P2) 1��#P0�� 

   �P�*���+� �� `P"�: ���
 � ?Q
��
 `3&�" �� j�>�>��&� 	P"   �P��: )Momeni 2002 .(  sP��8
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  A&n� ?� t�=C          ���
 1�& G�>��#2�� u�&�� � 	��#$H ,!�> (!"&��8 	���& ��
     KP��
&  & �


 K�& �&��!)�� ������ 1�& A�#�: K����" �� ���� (Balali et al. 1996). ���
 1�&  �� ��5i �


 K�& ��� O�&-
 -�$ �/�� (�
��
 �� ��*���+�)Wright & Grijalba 2000 .( ,!�> 	���� ?#W.&

  & ?P$!
 1�& �� 	��#$H    " A!P�9" ;�P9.�q" UP��_ !    ���P
 	P���� � ^��P* �H!P.!6�   ��P


#��$%!              ?P�&�� -��P�> �&�� 	6�: K���23  & � ��!� U�*���Z � ��
 K*� � !"     �&��!P)�� �P


K2�$ .?�     �H!.!6�!" ?: ��!_?�
�8     ]�� � (�"  K�@
 ��      1P� 1#6� ?P�
�8    	P" �P��+>   �P�: 

)Baird et al. 2000( .PP> (!�:�O�� ��PP
	.!PP�.!" ) (Salazar et al. 2000 	�����PP�!�� � 

)Priyatmpjo et al. 2001(   ���P
 1�P� � (��� 	P��#$H ,!�> 1��J> K�� �   #P��$% ��P
! � !"

?$!
  ��� ��
 ?#2
 ?#2
 �� � �& �& ��$!#:�-��  �KP�& ?#6� ��: ?� K�<6!" �� �  ?P�    ?P: ��!P_

 ;��C!S) 1��9> ?��"  �� ����  K6�0�8 KP�9�� 	v�>!$H    ��P�$!#:�-�� ��P
     & ���'#P�& �P�

  �PPP���& �-�% �PPP�$�" 	��
�/$�PPP0$ Isozymes)( �RFLP � RAPD  KPPP�& ��PPP"% KPPP���   

(Bounou et al. 1999) . O�� �����:RAPD    ��P>!: ��P�>!X�:!$ �P�� �
 �Z% G�  & (% �� ?: 

	.&!> ��w�> �&�� 	6��S>  ��
DNA	" ���'#�&  �  ��$ [�i K�i ?� �!� 	.&!> ;�i5_& ?DNA 

  [!$H�
�����   K.!�� � Ki�� � �����:K�& ?#6�� ����  ?9�!> (% .  & ���'#�& �x�� ?� RAPD 

         ?P$!
 (��� ,!P�> � ;��P'> 1��9> �&��    lP2�$�
�&����" �� �&    KP�<6!" �P
     KP�& ��!P� -P�"%  

.(Duncan et al. 1993)   y&�"!> (&����
 �)���� (     !P� ��P�#i& `P��* �	P���� GP� 	_� (�  

�&��> ��@8  (�!� RAPD�* 	V����� ��    �P$�&� (�P0$ &� KP2�"!��� �� ����� .   ,!P�> 	P����

 �� 	P��#$H  ?P�&��  ��P
  R. solani  ���P
  ��P
AG1     �P> AG8     & ���'#P�& �P�RAPD   � �E!P" 

 KPP�<6!"      ���PP
 (�!PPP�$ -��PP�#" �� GPP���> 1PPP�& (�!PP� -PP�"%   ��PP
AG�&� (�PPP0$ &�   

(Tommerup et al. 1995) .  

 U�<=> �� �k�3 	������DNA���
 ��   � !"!#P��$% ��
  ��P�i �&-���P���  R. solani 

r��       (��&�) (�#�& ��*���+� ,�&-"  & ��� ���% �   ?   �/$�0$ G�:RAPD     �&�P* 	���� ��!"

?#6�
 �       ?<W_ K�� (%  & ���'#�& (��"&  ?�&�� ����  ?2��<" �� �
 �� ���
 � !"!#��$% ��
  ?P: 

 ��� 1��9> 5W* �!� )Momeni 2002( K�& �����
 ?9.�q" . 

 	���� O�� 	���� O�� 	���� O�� 	���� O�� 
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           r�� (��&�) ���:���+� ���i U_��"  & ��$!#:�-�� ^��* ?�&�� �� � ��#0
    Y8 � ���%

  ?�&�� 1��9>  &  ?#2
��� ��
       ?Q
��
 ?�3�" �� �� 	�&-������ (!" % ��&       �� z.�P� (�
��
 � �&

?PP#'
    ;�!PPC ?PP� 	
�!PP.% (&-PP�" � �PP� [�PP\$& �&  & 	�PP0� a �PP> �?PPW>�  �PP���
 ��PP��   

)Momeni 2002 .( 	��� ��� ,!�>DNA?�&��   ���
 ��
  � !"!#��$% ��
AG4 � AG2-2  ?P: 

         ��&� f�JP0> (�P�&�) (�#P�& �� �P�*���+� ?P0�� 	
��P�!8 � ?Q
��
 R�" ���i `"&!i

�$�� K6�
 �&�* 	���� ��!" �.  

 ���
 {�W>�&     	������ ,!�> �� � !"!#��$% ��
 DNA ?�&��        �&�9>  & ���'#�& �� ^��* ��


?�&��        � !�#��$% ���
 �
  & ���2" ��
)   ���
  & ?�&�� o�8AG2-2    ���P
  & ?P�&�� o�P8 � 

AG4 (   K6�
 �&�* 	���� ��!" .       rP�� `P=" 	P���*& u�&�� {�W>�&   ?P�&�� ���%       ,!P�> �P� �P


���  	���DNA�� 	���� ��$%  .  ;�PSJ0" ?P�&��  ��P
 ̂ ��P*  R. solani  ��!P"  �� 	P���� 

��� A�K�& ��"% .  

?�  D&�J#�& �!4�"DNA?�&�� �  ��
R. solaniu�=" ��   r��P" K0:Potato Dextrose Broth 

(PDB)       �$�� ��&� K0: ?#'
 G� ;�" ?�  .           ?P���8  & ���'#P�& �P� ��� ��.!> 	"!���2�" ��!>

�� |�C `��" . D&�J#�&DNA?�&�� 	"!���2�" ��!>  &  �q" ^��* ��
 O�� U�CTAB [�\$& 

 K6��@PP8(Udupa et al. 1998) . 	PP'�: � 	PP�: I\�PP�  & YPP8DNA?PP�   �PP� jPP�>�> O��

                �&�P� jP���" KP�'�: � K��:  & (�!� �&��!)�� ;�!C �� � �!6��#�.& � ��#"!#6��#�v�&

I�:&� [�\$&  ��
RAPD�� ���'#�&  .  

       & I�� 	����  & Y8�a    ��
�
 �Z% ���  & �
 �Z% UBC�    &K'
     [�P$ ?P� �
 �Z%   ��P
 

UBC6� UBC53 �UBC82� UBC196 � UBC199 � UBC222 � UBC228  ?: 	������ �� 	�!) 

?�&��     	" (�0$ ^��* 1�& ��
 �$�&��  �� ���'#�&  .I�:&�    ��P
RAPD   lP\3 �� L�  �P#�.����" 

K6�
 [�\$& .    ̀ "�P� ?P: �P���
 ?P��> (H���� K:��  & ��� ���'#�& ;�W�:�> � �&!"    MgCl2 

50mM) 0.75µl(  �10x Buffer) 2.5µl ( � dNTPs Mix 1.25 mM) 4µl ( �primer 10mM) 5µl (

�DNA 20ng/µl )5µl (�Taq DNA Polymerase 1unit � ddH2O) 5.75µl ( �!P� .   �� 	P'�" �
�P�

 ���w#�& ?� }!6 ��&!" [��> `"�� ���0�:&�DNA   !/.&�!�.  ?)�� ��
  	V�"� ?�   ��:  ?#6� ��  

 A����~?�&��   ^��* 	���� ��!" ��
Rhizoctonia solani r��  ��#J" U_��"  & ��� ���%
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(��&�) (�#�&  
Table 1. Rhizoctonia solani isolates collected from different parts of  Khorasan province 

#��$% ���
!� !"  
Anastomosis Group  

r�� `=" ���%  
Location  

?�&�� �����  
No. of Isolate 

AG4 [�� K��>  Tj6 

AG2-2  [�� K��>  Tj13 

AG4 ��0"  Ma4 

AG2-2  ��0"  Ma12 

AG4 (����6  Fa1 

AG2-2  (����6  Fa9 

AG4 (&����  Ch1 

AG2-2  (&����  Ch2 

AG4 (&����  Ch3 

AG4 (&����  Ch5 

AG4 (&����  Ch6 

AG4 (&����  Ch10 

AG4 ?����3 K��>  Th2 

AG2-2  ?����3 K��>  Th3 

AG4 ?����3 K��>  Th5 

AG2-2  ?����3 K��>  Th7 

AG4 ?����3 K��>  Th10 

 

PCR   `"��  G�?)��    � �� K���&�  ��"� �� ?�.�& °C��    ;�" ?� �     `�� � ?<�*�  ?P)�� 

   `3&�" `"�� � �� K���&�    ��"� �� °C ��    ;�" ?� �a   �?�$�E  A�PS>&   ��P"� ��  °C ��   ?P� 

  ;�"�    � ?<�*� u2�  ��"� ��  °C bL    ;�" ?� � �       G� ?�>�) �� � ?<�*?)��  	���$ u2�  �� 

��PP"� °C bL ;�PP" ?PP� �a�!PP� ?PP<�*� .?PP)��    & ���'#PP�& �PP� }!PP6 	PP>�&�3 ��PP
��/#PP��  
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Techne Genius Thermocycler�� [�\$& . 

   ̀ P�i [�P�>&  & Y8  RAPD-PCR ��a   ;&�P�.!>  & �P#�.����" PCR ��P
% AH ��� �  �/� 

     H�#.� K=> � �C��b�    (���� � �aa 	��"      ;�" ?� �v"%�/L   �$��  �!6��#�.& Ki�� .   -��P� 

 �:��"Lambda DNA/Hind III EcoRIdigest�� ���'#�&  . �$� Ki�� l�$  & Y8  �!6��#�.& AH

      � ���"��� [!���>& �� �-�"%��  �$� ?<�*�             uP�!> �Pq<" m% �� 	PC�S#)&��Z ��P� ��/#P��  

Gel DocumentationY�i � ��
�0"  ����
 ��&���.  

�&-6& [�$ G�: ��Photocapt MW  ��
�$�� �!/.&DNA ��P
�
 �Z%  & G��
 �� �
 ?�&��  

     � �� fJ0" `������>�"Y��!g3 h��& �� G� � �'C   )1 ( �!Pg3 [�i �  )0 (  �P$��

�� `��0>. �� 1�& h��&    $ ?��P0> j��Pk GP�: �P� � G� � �'C Y��>�"  PX	 )Nei.1978  (� 

  	��#$H ?�C�6 Y��>�" ?�&��   �P
  ?P�     �P"% KP��  .   ?P�-\> ?P�!)   �& �P�  h�P�& O��   	PW>&�"  

(Hierarchical Technique)rPP�� A�PP"  & ���'#PP�& �PP� �   ���%(Agglomeration)[�PP$ ��   �&-PP6&

STATISTICA(Version5)   � ?#6�
 [�\$&  [&�
���$�   ?�&�� 	��#$H K�&�*    �
l���>  �P�  .  �&�P�

 O��  & [&�
���$� l��UPGMA����
 ���'#�& .  

        

?\�#$?\�#$?\�#$?\�#$�=� � �=� � �=� � �=� �   

   (��"  &�a         ��P
�
 �Z% ���  & ��� ���'#�& �
 �Z% UBC�     �&�P9> b      I�P:&� �� �
 �PZ% 

RAPD  & DNA?�&�� ��    ^��P* R. solani    ���P
 ?P� UP�9#"   #P��$% ��P
! � !"AG2-2 � AG4 

    ��� ��w�> ;]!S="`�����   �$��: ��.!> 	�!)  ) `���(.[�$ � ;�SJ0" ��
�
 �Z%  ?� 

��:   �&��
 ?� ?#6�       ��
�$�� ���� ��w�> ��
�$�� �&�9>   `�����         ��
�P$�� � &�P$& ?P�"&� -P�$ �

��� ��.!>�
 �Z% �
 ��  A��� �� L(�0$  K�& ��� ��&�.  

       �� ��� ��w�> ��
�$�� `: �&�9>b   �
 �Z% �a�        �&�9> 1�&  & ?: �!� �$�� b�   �$�� `����� 

�$�!� .      �$�� �&�9> 1�& (���% K��� ���> `�����   �� b �Z%   ��
   �/$���    ���  	��#$H ,!�> �!��

 �����
 1�� � (��� #��$% ��
! � !"R. solani K�& .    1�P<<=" ;�P9.�q" �P�n" ,!k!" 1�&

	�W* 	�W"  ��  ,!�#"    �     ���Q�8     (�!�      (��� ?$!
  �&    R. solani   -�$      	" ����  
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`���~ 	������ DNA   & `C�3RAPD�� ?�&��  ^��* ��
Rhizoctonia solani rP��    & ��P� ���% 

      �
 �Z% u�!> (��&�) (�#�& ��*���+� ,�&-"UBC199) a (  �
 �Z%�UBC53) b .( (!#P�   �P


?� K�&� ?� ��  & j�>�> : fJ0" 	.!�.!" ( � �� �/$�0$)Lambda DNA/Hind III EcoRI 

digest) (M ( ?�&�� �    ��P
Tj13) �(  �Ma12) L(  �Fa9) �(  �Tj6) �(  � Th7) �(  �Ch2) N(  �Ma4 

)b( �Fa1) �( � Th2) �( �Th10) �a(	'�" �
�� � )C.(   
Fig. 1. RAPD products generated with primers UBC199(a) and UBC53(b) in  isolates of  

Rhizoctonia solani collected from sugarbeet fields of Khorasan province.From left to right : 

size marker (Lambda DNA/Hind III EcoRI digest) and isolates Tj13(1), Ma12(2), Fa9(3), 

Tj6(4), Th7(5), Ch2(6), Ma4(7), Fa1(8), Th2(9), Th10(10) and negative control(c). 
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 A���L~ [�\$& �&�� ��� ���'#�& ��
�
 �Z% ;�SJ0" RAPD  
Table 2. Characteristics of primers used for RAPD analysis  

 

�
 �Z%  
(Primer)a  

�
 �Z% 	.&!>  
(Primer sequence) 

��� ��w�> �$�� �&�9>  
(No. of fragments 

amplified)  

G�6�!" 	�8 �$�� �&�9>  
(No. of Polymorphic 

bands)  

 ��
�$�� A!_ ?�"&�

 ��� 	��� �&(bp)  
(size range of scorable 

bands)  
UBC6 

UBC53 

UBC 82 

5'-CCTGGGCCTA-3' 

5'-CTCCCTGAGC-3' 

5'- GGG CCC GAG G-3' 

17 

15 

15 

12 

9 

13 

400-450 

500-3300 

500-3800 
UBC 196 5'- CTCCTCCCCC-3' 11 8 300-3000 
UBC 199 5'- GCTCCCCCAC-3' 20 14 100-300 
UBC 222 5'- AAG CCT CCC C-3' 15 12 500-4500 
UBC 228  5'- GCT GGG CCG A-3' 12 10 200-1500 

Total - 105 78 - 
a .&��$�: ���W��: I�#��� ��/0$&� ��
�
 �Z% ���
  

 
a: UBC,  primers set of University of British Columbia, Vancouver, Canada  

  

(Cubeta & Vilgalys 1997) .;]!S=" � &�$&   �P�w�>    1�P� ��P�L/a –�/� Kbp P* �&�  KP6�
.    

  I�:&�RAPD   �� b       ��� �� ��� �:F �
 �Z% �a     	��
�$�� ���> � �� �&��> ��� �� ^��* ?�&�� 

�� ?#6�
 �4$ �� 	��#$H ,!�> 	���� �&�� �$ u�!> (�$&!) `��* ?:�&-6& [�$ Photocapt MW 

�$�!� .  �
 �Z%UBC199    �$�� 1��#0�� `�����) �� �$��  (  ��: ��.!> &�  � 1�& �� 1�&  &  �
 �PZ% 

   U�*� 	���� �!4�" ?�     #��$% ���
 {�W>�& �>!   � � !"l��*&  �� ���'#�&  .���
       uP�!> ?P: 	��P


  	����RAPD    ���
 �� �$�� fJ0"      #��$% 	���� u�!> ?: 	��
!    ��P� ��&� f�J0> � !"

     �$�&� (�0$ &� 	���-$ {�W>�& �$�!� .   	" (�0$ ,!k!" 1�&       ��
�/$�P0$ ?P: �
�RAPD   �&�P� 

,!�> 	�������
 1��  #��$% ��
! �� � !"R. solani�$&!>  & �� � ��!� �&��!)�� 	6�: K*� � 	

       	��#$H ,!�> �� ��5i K�& ���*1�� ���
   ,!�> ��
 (���  ���
     	���� u�!> ?: -�$ &� �
   ��P


#��$%!   	�$ f�J0> `��* � !"   ����$ fJ0" ����� .[&�
���$�      ��&�  & `C�3    	PW�:�> ��
b 

  ��!"�
 �Z% %I��"    ���
 (��� ,!�> K2$&!> �  #��$% ��
!� !" AG2-2   � AG4     1�� ,!�> -�$ �

  �PP
� (�PP0$ &� �PP�
��
) `�PP�L .(#PP��$% 	PP���� ��! ��PP���
 O�&-PP
 5WPP* ?PP: � !"  
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(Momeni. 2002)?�&��  ��
  Ma12 ‘Fa9 ‘Th7 ‘ Ch2 �Tj13  ���
 ?� U�9#"AG2-2 ?�&�� �  ��P
 

Fa1 � Ma4 � Ch10 � Tj6 � Th2  #" ���
 ?� U�9AG4�$�!� ��� ��&� f�J0>  .  

  

  
  

`��L~   O��UPGMA K��  ?�!) ?�-\>   �&  & `C�3 ��
�$��RAPD  & ���'#�& �� b �� �
 �Z% �a 

 ^��* ?�&�� Rhizoctonia solani���
 ?� U�9#"  ��
 AG2-2 ) ?�&�� o�8(�   AG4) ?�&�� o�8(.  
Fig. 2. UPGMA Cluster analysis of bands produced by RAPD using 7 primers on 10 isolates of 

Rhizoctonia solani belonging to AG2-2 (5 isolates)and AG4(5 isolates)  groups           
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  ?�&��Tj13     	���� �� ?���& �!�� ��    #P��$% ��
!    ?P�&�� �P�$��
 � !"   ��P
 Th7   � Fa9  � 

Ma12 �  Ch2 ���
�� AG2-2      o��P#$  & `PC�3 [&�
���P$� �� ��!� ?#6�
�&�*RAPD  ;�!PS� 

&-\"  �� ��
�0" ��    h��&     & `C�3 o��#$(!" %    ?P$�J�
 �� 	�&-������    	�&-���P��� K�PC�) 

?�&�� ?�<� ?� KW2$ ?�&�� 1�& ���
 l
 ��
  �!P� �#�: �. ?P�&��    Tj13   ;��P2) (&-P�"�4$  &

�&-���PP��� (!PP" % �� ��PP�
 ?PP� ���&� 	L?PP�&�� ?PP�<� �   ���PP
 ��PP
AG2-2 � ��$�PP� ���%�PP�    

)Momeni 2002 .(#��$% 	���� ��� ��!���
 [��> �� ?�&�� 1�& ��� � !"   ��P
AG  ��&�$�#P�& 

     ?�&�� ?: �&� (�0$Tj13    ���
 �� ?��
 AG2-2 #��$% I�:&� !	" � !"  ���P
 �� 	.� �
�   ��P


AG3   � AG5    	" (�0$ I�:&� -�$   �
� .   1�& &@.            �P
��$!#:�-��  & 	P
��
 �-P� �P��� &� ?P�&��

  ?�&�� �� ?: K2$&� ���
 ��
 #��$% I�:&� ��$!#:�-�� ��#J" ��
!	" � !"   ��35qPC& � �
�

AGBI  	" ���"�$  �$!� .1#6�
 �&�* Tj13  ���P
 �� AGBI    I�P:&� [�P\$&  & YP8 RAPD-PCR  

      	.!�.!" ��
�/$�0$ ?: K�& 1�&�/$���RAPD    �&-P�& � UP�*�  �P> �  jP���"  �P>    ��
�/$�P0$  &

!.!6�!"H ,!�> 	���� �&�� 	��H ^��* 	��#$R.  solani��#2
  .?�&�� ��
 Fa9 � Th7 � Ma12 

  �Ch2     #��$% 	���� �� ?: !     ���
 ?� U�9#" 	/�
 � !"AG2-2 ��0"  & � ��� ��&� f�J0> 

      u�&�� �� |&�_& U_��" �	���*&  r�� ?��0"      �$�!� ��� ���%)  A����( �� � 	.!�.!" 	���� 

��#6�
 ��� ���
 G� �� -�$ .?�&�� 1�& 	�&-������ 	���� �� �
 ?$�J�
 ��
  ��!� ?��0" -�$ �&

K�& ) ;��2) ?��� ���(  .?�&��  ���
 ��
AG4�$�� l�2<> 	i�6 ���
 ?� ?�  . ?: 	
��


?�&�� `"�� ��
Fa1   ,Ma4 � Th2 u�&�� �� 	<_��"  & ��$�!� 	���*& ?��0" P�� r   ��P� ���%

  ��#�&�$ l
  & -�$ ����  ?�C�6 ?: . ?P�&�� ?$�J�
 �� 	�&-������ ?� {!��" ;�0��" % �� Ma4 

         �/�� ?�&�� �� ?� KW2$ ���
 1�&  &Fa1   � Th2       �&� (�P0$ ��P#�: 	�&-���P���  .   �� 1�&���P��

 ?�&��Fa1 � Th2 -�.�$% �� ��#0�� K�&�* RAPD �� ��	" (�0$ �/�� ��
� . ��&��Ch10?:  �� 

  G� 	i�6 ?�!)   �� 	�&-������ ;�0��" % �� K6�
 �&�* �!gi G>   & GP� ��
 �&�P�> �� � 

  	�&-������ �&�$ (�0$.   1��
 ?� ����       ?�&�� �� ��#�: 	��#$H {�W>�& K�i    ��!" �&-������ ��


   ?#�&� 	����        KP�& ?P#6�
�&�* ?$�
&�� ?�!) G� �� �.    �P�&�� Tj6     ���P
  & AG4     GP� ��

 6 ?�!)   K6�
 �&�* `<#2" 	i�  .    K��> ?<q�"  & ?�&�� 1�&   rP�� [�P�     ?P: KP�& ��P� ���%

     ���
 ?: U_��" ���� ?� KW2$   ��
AG4     (�#���� (%  & [&�
���$� 1�&   r�� �
   ��� ���%   ��P$&
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    G0) � [�
 l��*&  &        ��&� �&�P* �>��� � ��!� �&��!)�� ��> .  ��P�  ?�PC�6  ;��P'> �  	P���*& 

	" �� �� 	��.� �$&!>?�&�� ����  & ?�&�� 1�& (��&  ��
AG4����  .  

?�   U�*� 	���� �!4�"       ?�&�� I�:&�8 `=" 	���*& u�&�� {�W>�& �>       	��P���� �P� �
DNA 

 ?�&�� ���$% r�� ��
        �P��&�8  & ���'#P�& �P� ?P����3 KP��> � (&��P�� ?<q�" ��  & ��� ���%

UBC199  ]�� ?:      �!� ���: ��\�& &� 	������ 1��> 9.�q" � ����
 ? .      ��
�P0" -�$ ?9.�q" 1�& ��

  ?�&�� ?: ����
          �� ��P��� ?P$�
&�� ?<q�" ��  & ����
 � !"!#��$% ���
 G� ?� {!��" ��


   ���
 G�)?�!)  ( 	" ���            ,!P�> ��P\�& �� � !"!#P��$% ���P
 �P#��" IP<$ ��!" ?: �$��


	" ����.  

        

 ��&-/��v� ��&-/��v� ��&-/��v� ��&-/��v�        

   &;�i�2"   ��
  ���+� ;�<�<=> K:��  ��&�) ��*  (  �  ?$����PC �����
     l$�P) ��:�P� 

 ?$����C ?.�<" 1�& ��0#$& �� ���\#�� ��i� h���"	"��0> �!�.  

  

r���"r���"r���"r���"        

 ;�='C ?� ?435" K��(215-217)�!� ?9�&�" 	2��/$& 1#" .  

  

  

 (�
�$��/$ 	$�0$ : 	�"!" 123 	#356 7�
�" �#:� � ��/#��      ���P
 ��!P8�'9�  ��P�� �P#:� �

    ���P0: ���P0$&� 	��-v
��
     ��P0" 	P����6 ��/P0$&� � �   �&!P� �P#:� 

 ���'4"��@� � A��$ ���> � B5C& ;�<�<=> ?2�!"D�:   
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