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Rhizoctonia solani AG-1-IA         �� � !" #�$ "�� �� � !" #�$ "�� �� � !" #�$ "�� �� � !" #�$ "��

 %�& �� '"���!�� '�()"�* %�& �� '"���!�� '�()"�* %�& �� '"���!�� '�()"�* %�& �� '"���!�� '�()"�* rDNA RFLP        
Studies on populations of Rhizoctonia solani AG-1-IA isolated from rice by rDNA RFLP  in 

Mazandaran Province 

        

��+���+���+���+�    %���, 	�-%���, 	�-%���, 	�-%���, 	�-    ....� /0� /0� /0� /0*��12 ���12 ���12 ���12 �    ��"3�3- 4 '����2� ��"��"3�3- 4 '����2� ��"��"3�3- 4 '����2� ��"��"3�3- 4 '����2� ��"#*"3��- #*"3��- #*"3��- #*"3��-         

 '"���!�� #�51�"* �!�4�1& 67�- #�81�"* 49��� ��� , #�51�"* �!�4�1& #�81�"* 

  

�:���* �/</����       = �>?@/A/��  

        

#��8B#��8B#��8B#��8B        

��   �0B 	���!�" �7C0�   �2 	2"7� 	�8$   'D EFG�:    ��F
s@� 4 s�� �*     EF��- H��F. 67F�D

   ��� F� IJFK 	5FFFFF(L7)�� �F�"��  Rhizoctonia solani AG-1-IA    	2"7F� !" #�F$ "�F� 

      �0(: 
 �" . 	���!�" *�7� '"���!�� '�()" M�(N� .    �
 ��"�� !"ng/µl ���P�� DNA  Q" N()" 

      R0&"4 �*75�" '"70- �� ���S !" 4   ��
PCR  �$ #*�T()"  .  ��
 
!�KS �T� U)7, I�
 	2"7�

ITS 4 4 ITS 5 �* @� �* 	��� 
 �L B PCR, ���$  �V8  . WX7Y+� 	���!�"PCR  %F�& �� 

 E� &" ZD   ���S%� ��"��           * F& \�F]^, #�F�- #4 
4* �� "� �
.    Z4" #4 F
 �* %)�@ �F�"��   �F
 (

     ���. %� !" Z7Y+����   4 �!�� �T�    64* #4 
 �* %)@���"�� �
 (       	F
�3� �F� ���. �) !"

��� � ���4 <��*7� #�$ E�81, �!�� �T�  .\�3�S    5F$ � ��
EcoRI ,TaqI, XhoII ,HaeIII  

4 = � E+� �"�"*  XhoI , BamHI 4HindIII 4 a�N1, E+� �.�:  = �  WX7Y+� �* PCR   

*�/,�8� Z7b]�   

�FF�*7� #4 FF
 4*  FF
 . WX7FFY+� 	FF��3�S \FFFFFFFc
PCR\�3FF�S �FF�   5FF$ � ��FF
  d7FF:
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Rhizoctonia solani AG-1-IA  *7�7� �* #4 
 !" %�  
 8� "� �
 * F& e8�0� '�] .

 � 	���!�" 9�)"   5��1� ��
rDNA RFLP 4* E��$ �� � IJK 	5(L7) E��- H��. ����� 

 	�"4" : �� �����  �!%@�4   %�@�)" '"���!�� �* .  

#D"4#D"4#D"4#D"4    ����& ��
����& ��
����& ��
����& ��
 : : : :�� ��� ��� ��� �����    IJK 	5(L7)IJK 	5(L7)IJK 	5(L7)IJK 	5(L7)����    PCR � � � �rDNA RFLP����    Rhizoctonia solani AG-1-IA  

        

���^����^����^����^�        

Kühn   Rhizoctonia solani ��         4 	F-"�! '�F
��
 �F& *"3&�FL �F]��7���!�� %F� '"7F0-  

 �K       	� �" . ���2 *�7� "� �*��(� 	-"�! ��
*       �)" #*7� ��7, *�7� �*��! �2 �,  .  �$>
 ��

  g� .�<�            �F��^� ��F1(�" 4 ���7(&43�"� H��. !" Z4���&* M�G7, !" Z�)        '�F-h" '"4" F: ��F


	�        � 	�7�7]&�, 4 �D7�7�� M�(N� ���"4! �& *7$     'S !" 4 �F)" �(L�0$�� '�0i�
 ���7(&43�"

 '"70- ��Rhizoctonia solani species complex	� *��   *7FF$(Cubeta & Vilgalys 1997) .  4* �F,

    =�"3
 g��K j7k7� R�? �
*   ���^� 4 �
 W4�T, �
 	�"3������ ��(:� �%�D7�7: � ��
 ��)4 �

       	T�
 	��
��
 #���? l�0i�
 4 	���3�� �0�"* 4(Anastomosis)*7�  =4� 	F: �� �� ��" �   ��F


         =4� l�35��F� '��F� ��F
�"3�" 	�78�� 4 	�����$7��    	���F. ��F
     (���� �F�����  F,  ��F�

 ���FF$ �FF��7(&43�"� .   #4 FF
 l�FF� 	�FFF? UFF�"4� '�FFF$ ��FFFFF8$S �FF�  �!7�7(FF)��S ��FF
  

(Anastomosis Groups = AGs)#4 FF
 ��FF/(-"  (FF)��S ��FF
�!7�7  mFF."4 �FF�* , *�7FF� ��FF$   

(Ogoshi 1996) .#��^- ��3�"*S  (Adams 1996)       H��F. �L�0F$ �F� 	����F$ %F�& !7�7(F)��S 

FF� �FF��7(&43�"� �FF)" #* FF& 	���FF8, �FF2"4 %FF� '"7FF0- � .  FFC� �FF� �FF0�3���FF5�� 4 4�FF(�7&   

) Cubeta & Vilgalys 1997 (#4 
     �L�0F$ �* �: F1�? l� F(
�3� '�0i�
 �!7�7()��S ��0�

(�D j70, EL"* �* 	8��)" ���7(&43�"� e0� .  

 	)� � ���(�      #4 F
 #*4�F+� 	�78�7� ��
       �F��n, "� �!7�7(F)��S ��F
     * F& aNF1� 4  

)Vilgalys & Cubeta 1994; Kuninaga & Yokosawa 1982a,b; Carling et al. 1988; Vilgalys, 

1988 (  .�
 5��1��'7�)"�� /�
 �0��� 	�78�7�  DNA-DNA  F��n, "� ��bF]� l�o R����&   4 �

#4 
  (1�� ��/(-" 4 %�8T,  �   �0(F$">
 �+FG �!7�7()��S ��
 )Carling & Kuninaga 1990, 

Vilgalys & Cubeta, 1994 .( �FF/0�  e0FF� �D7FF�7�� MFF�(N� ��FF
Rhizoctonia %FF�& �FF� 
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   �FFFFFFF)" #�F$ ������ 	�78�7� ��
 5��F1� )Cubeta &Vilgalys 1997; Sneh et al. 1996; 

Kuninaga et al. 2000 a,b .(	�"7,  !" 	��
DNA �& RNA	� �& "� 	�4!7/�� ��
    	2"7F� �F00&

             H��F. l�F� %��7�7F]&�, 4 %F��D7��: UF�"4� 	)� � ��� 	/)�0�    �F� �F
    	F� p�F]2  �F0�S  

(Bruns et al. 1992) .H��. �* 'D �
  	�4!7/�� ��
(rDNA)    �4�  F� 4 �(F]
 EFL"* �* DNA 

�(: 
 �" . 	�����0&7(��  ��"(White et al. 1990) .'D  �(F]
 	�4!7/�� ��
   #4 F
 4* �* �"s�� 

     4 %B7& 	�4!7/�� �2"4  �! #q�4 s�/�  4 s@� 	F��" . 64!7/�� r�3� �2"4 �! #q�4   �F� �
  .

    W���. l�� ��G�:s��   4 s@�         	F�L"* !�) ��G�: ���. 4* "�  )ITS1   4 ITS2 (    �FF��. %F� 4  

s �/� �)" #* &  ? (Cubeta et al. 1996).   

=4�  	�78�� ��
	,4�^(�'D ������ �" �    	�4!7F/�� ��
R. solani    �" F. #*�T(F)" *�7F� 

            !" EG�2 W���. ���$ � �]��^� ���S ���� !" �& �)" �(: 
PCR 4      	2"7F� 	�"7F, �F]��^�

 M�(N�rDNA	� "�   * &  &h '"7,(Keijer et al. 1996, Kuninaga et al. 2000 a ,b) . �()"� l�" �*

!�KS    #�FFFF$ 	FFFF: �� 4 	FFFF2" s 	FFFF�"4" : ��FFFF�,7b�&7� 7FFFF5��4" ��FFFF
 
 �FFFF�"  

(Gardes & Bruns 1993, Vilgalys & Hester 1990, White 1990) .	)� � ���(�  �* #�$ 6�t�" ��


�0��!  �0B ��
   	�8$rDNA  #4 
 �*     �!7�7()��S ��
R.solani   	5(]�"4 AG      "�  5��F8� �� �


 �F���, )(Kuninaga et al. 2000a, Kanematsu & Naito 1995, Matsumoto et al. 1996 b  	F(2 4 �

#4 
  �! l�� U�"4�  �)" #* & aFN1� 3�� "� �
(Liu & Sinclair 1992, 1993) .  W�F����� �*

   �80�F) 4 7F�� (Liu & Sinclair 1993)'D �4�    	�4!7F/�� ��F
�    W�F��. Z7FsITS  l�F� bp   

���PA��  #4 
 �*     �� M�(N� �!7�7()��S ��
    �F)" #��S �)* .Boysen    '"��F8�
 4 (1996) 

 ��c-" ��" .R. solani AG-4"�  ��  ��2�� ���,7b�&7� 	�"7, �]��^�ITS – 5.8s �F�*7�� ���u  .

  E��+,4 ��3t, ���(�       ��"�� �& *"* '�1� ���S %�(�D7��: ��
   ��
AG-4        �F� vF/�0� #4 
 �) �� 

]^, E��. 	8�D7�7&" R0&" ? 4 	�"3������ '"7,\��0(]
 .�
�0��7&  '"��8�
 4 (1997) �]��^� �� 

       #�F00& �& 	2"7� ���,7b�&7� 	�"7,rDNA   �* ��     #4 F
 !" �F�"��          F�! 4 �!7�7(F)��S ��F


#4 
  	�"7F, �& ��*"* '�1� M�(N� ��
   ��F
5.8s rDNA    �0(F]
 #�F$ �Fw�T2 x"���F$   �F�" �

W4�T, W���. �� 'S EG�: �2 	2"7� �* 	��7, E��. ��
 28s , 4 18s) ITS (��"�� l�� �*  �


*�"* *7�4.�
�0��7&  '"��8�
 4 (2000a)   MF�(N� 	2"7F� �4� ��F�� 	)� � �* ITS  45.8s 
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rDNA   ��"�� l�� �*    ��
AG-3   g�) !" #�$ "��  F)�� "� 	���1� ���(� 	0��!��*�4S � .  lF�"

 l�^^+�(Kuninaga  et al. 2000b)��"�� 	)� � �*  � W��G7YL �& '7,7, ��
  l���F0�AG-BI 

  4AG-2-1  �0($"* "�    ��"�� E��& 	5(]�"4 �   ��
BI      ��"�� �� '7,7, !" #�$ "��    ��
2-1    �F� "� 

 	2"7� 	�"7, �]��^�ITS – rDNA "� ���S ���s�. �� 4 ���u  AG-2-1��* & 	: �� .  

      4 y�) �* ���7(&43�"� 	�78�7� W������  (1��   #4 
 l�� �*       	F�4 #*7F� �!7�7()��S ��


�*   #4 
 �! y�)�* j70, �0��! 
        �F)" #�F1� 6�Ft�" 	,�F^�^+, � .      ��(L�F)  Fk�2 	F)� � �* 

����FFF�  R. solani AG-1-IA��  4 #4 
  �! %� '"70-   �* "3���F��� 	FG�Y(L" ����� %� 

  5��1� �� �� �rDNA RFLP�)" �(: 
 �" . 	���!�" *�7� .        

        

=4�=4�=4�=4�	)� � 	)� � 	)� � 	)� �         

#*��S#*��S#*��S#*��S    ��"�� �!�)��"�� �!�)��"�� �!�)��"�� �!�)     Q" N()" 4 �
 Q" N()" 4 �
 Q" N()" 4 �
 Q" N()" 4 �
DNA        

  ����"  m�� ��
         '"���!�� '�()" M�(N� z�^� !" #�$ ��4S)  Z4���(    #��FY- U�+� �4�

g�)  	F0��!P  !4 (F]&* (Potato dextrose broth)  W�F� �F� �P�   4 �F1& d�F," ��F�* �* !4�  

#*7,     4 "�� U�+� !" 	�7��]�� ��
 ���$ 71(]$  �^� pS �� .  �F�"�� 	�7���F]� #*7,    �F� �F


  %1L !" #*�T()"     �*�F�t�" l&           Q" N(FFFF)" �" F� 4 #�F$�*7? e{F)4 %F1LDNA *�7F�  

  �: 
 �" . #*�TFFF()" .  Q" N()"DNA  �     =4� 9�)"	��& 7(���47],�� (1995) �: 
 W�7G . 

	��� 	) �FF�7� �� ��"��  
 !" 67��]�FF� %1L �*7? 6 
  I�4�0?" ��
@	���   4 E^(0� � (��

���     #�F00& 3F�� : �F�  F(��4 8�� )50 mM Tris –HCl , pH = 7.2,1% 2-mercaptoethanol, 1% 

sodium N–lauryl–sarcosinate, 50 mM EDTA (���$ z7�FFN� xJ��& 4 �:�k" ���S  .��7�  \�� �


 5�S 6��2 �* �-�) 6A��0(: 
 �" .*" 
 	(��) ���*  . U�+� ���* �, '�$ * ) !" e?@�� 

        e{) 4 e� , �� j�/$" E0:  (��4 8��@��  N�  (��4 8��     6 F: �& z7�–      EF8�" EF��S43�" )  �F�

  �/]�@�   �� � (     4 �:�k" ���S ����P��       ���$ 4� 4  �! 	�"�S �� �^�.*  .��7�        W�F� �F� �F
@� 

   �* �^�.* g�����      ��7� �� l�1� 4� 4 D7T� (��)    ��
�/�  	F���       �F�* 
 EF^(0� � F(�� .   !" �F��

   '* & �:�k"�/� �� �X7� �) \��) W�()" \t2 �/� = pH 4 ��/�   * F) Z7��F?4 ?43�" \t2 

)@�P  	(��) ���* *" 
 (��7��        g$ %� �, �-�) 4* W�� �� �
   �* @� –    	(��F) �F��*   *" F
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 ���$ ��"��5� .��7�     W�� �� �
@�  �* �^�.*  g �����          Z7��F," �F� p7F)� 4 #�F$ D7T� (��)   

% �� �$ �(]$ .U�+� ���* �* '* & %1L !" ���� �* p7)�  µl��  :�� Tris , 2mM EDTA 

 10 mM ���* �* 4 E2 '4 () @�P	(��) ���*  �$ ��"��5� *" 
 .  

 Z4���P��"�� �) �:   ��
Rhizoctonia solani AG-1-IA  m�� E+� 4 #*�T()" *�7� ��4S  
Table 1. List of isolates of Rhizoctonia solani used and sites of collection 

Isolate No. Place collected Isolated 

from 

Isolate No. Place 

collected 

Isolated 

from 

13 Amir kola Sheath 350 Noor-4 Sheath 

26 AB –FR * Sheath 361 Noor – 10 Leaf 

44 Amol -28 Sheath 365 Noor-4 -2 Sheath 

50 Behshahr-9 sheath   373 Rooyan -2 Sheath 

53 Behshahr -15 Sheath 378 AF-O -1 ** Sheath 

62 Behshahr -27 Sheath 381 AF-O-4 Seed 

73 Jouybar -5 Seed 389 Salmanshahr 

-1 

Sheath 

78.1 Jouybar -14 Sheath 400 FD -3*** Sheath 

95 Amirkola-18 Sheath 401 FD-4 Sheath 

108 Semeskandeh-

60 

Sheath 403 Ghaemshahr 

-1 

Sheath 

201 Mahmoodabad-

2 

Sheath 405 Ghaemshahr-

3 

Sheath 

204 Panhashahr-1 Sheath 411 Kiakola -2 Sheath 

208 Panhashahr-5 Sheath 414 Kiakola -5 Sheath 

231 Noushahr-

forest-6 

Sheath 416 Kiakola-

Jouybar-1 

Sheath 

235 Noushahr-3 Sheath 418 Kiakola-

Jouybar-3 

Sheath 

241 Noushahr-2 Sheath 421 Darvishkheil Sheath 

245 Noushahr-6 Sheath 434 Babol-

Balamaleh- 1 

Sheath 

253 Sardabrood -8 Sheath 438 Balamaleh-

River 

Sheath 

256 FR-A + Sheath 448 Balamaleh –

Dam 

Sheath 

268 Hachrood -8 Sheath 466 Babol – 

Hajikola -1 

Sheath 

271 Aseram-1 Leaf 469 Amol-Khatib Seed 

311 Amol-

Chamestan -2 

Sheath 477 Babol-

Delavarkola-

2 

Leaf 

323 Freydoonkenar-

2 

Sheath 484 Babol-

Doonehsar 

Sheath 
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 Z4���P) ��"*"(                                                                     Table 1. (contined)  
329 Freydoonkenar-

8 

Sheath R-5 Vajargah-5 Leaf 

335 Freydoonkenar-

14 

Leaf R-12 Kelachay-3 Sheath 

338 Mahmmodabad-

Glan-2 

Sheath R-22 Hasansara-1 Sheath 

G-23 Gorgan-

Kordkouy-5 

Sheath R-29 Langrood-3 sheath   

 

AB-FR*=Amol –Babol road ,Freydoonkenar branch ,   AF-0-1** = Between Amol and 

Freydoonkenar-Oujiabad, FD-3*** = Freydoonkenar toward Darvishkheil , FR-A+= 

Freydoonkenar toward Amol  
  

         	/]� }7�L 4 �C�K l���, �" �DNA "       !��
S ZD !" #�$ Q" N()�/�     #*�T(F)" �FG�* 

�$ .  ��7�� !"  (��4 8�� �)DNA (��4 8�� %� #" ��� #�$ Q" N()"  �4�2 Z7�+� ~�� ) 6 �

 7�� E0: %�</�   � mM A�  EDTA 4  %A� Z4 ]��
  ( 4* 4     %
�B ��  �^� pS  (��4 8��   ��F


 ZD" (8�" 4 #*"* Z�^(� � :�� \(]�) �* !�7:4TBE)9mM Tris,9mM Boric acid , 2mM EDTA 

pH 8.8( D�(�4 �* A��$ 6�t�" �-�) 4* W�� �� ��4  . !" �C�K 	���!�" ���DNA a��L 

D�: λ �C�K ���� �F�7�� �� \t2 \
 4  (��4 8�� �* 6 
7���    ��F
DNA  �F$ #*�T(F)"  . �* ZD

    ����4 � 67���," Z7�+�µg/ml) �/�(   ��    W�F�@�  ~F�� �F^�.*      	/F]� �FC�K 4 �3F��SDNA 

 �C�K �� �]��^� �* #�$ Q" N()"DNAD�: λ��* 
 l���,  .  

# �t�! R0&"4# �t�! R0&"4# �t�! R0&"4# �t�! R0&"4    !" ���? �"!" ���? �"!" ���? �"!" ���? �" (PCR)        

   W���.  �V8,rDNA# �t�! R0&"4 !" #*�T()" ��  �$ 6�t�" !" ���? �" . R0&"4 z7�N�PCR 

 E��$µl �/@ !" PCR buffer 10X � µl ��/� !" mM �� MgCl2� µl �/�!" mM �� Mix dNTP � 

µl @/�!" u/µl�  Taq DNA polymerase� µl �   �F)*X��  
!�FKS !")ITS5   	�"7F, �F� GCGG-3’ 

CGTAGGTGAACCT 5’-(  �C�K ��µ/ ng ��� µl � �)* l���?  
!�KS !")ITS4	�"7, �FF� 5`-

TCCTCCGCTTATTGATATGC-3` ( �C�K ��µl / ng �� 4 µl ��/���*  �^� pS  ���4* #3��7

      *7� R0&"4  
 �" � '4 () 4  ��^, .     '* & �:�k" !" ���µl  �   !" DNA        '"7F0- �F� �F�"��  
 

              �F�7� 4 #�F$ #*43:" R0&"4 z7�N� y�) �� 	���� lK4� ��X %� 75�"        �8��F)7� , �F� �F


(Biometra-Personal Cycler) ���$ E^(0� . ���� �PCRE��$  : : : :C ° <�  W�F� �� �� 4 �^FF�.* @� 
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�L BC ° <�    W�� �� � �FFF^�.* �C ° A�    W�� �� �  ��^FFFF�.*C ° �@    W�� �� �   %F�4 �F^�.* 

 	���� = (]
 ��2 �C ° �@ W�� �� ��*7� �^�.*  .  

 Z7Y+� 	���!�" Z7Y+� 	���!�" Z7Y+� 	���!�" Z7Y+� 	���!�"PCR        

         Z7Y+� 	���!�"PCR���J� &" ZD �4�  %��$ 6�t�"  .4*   
 Z7Y+� !"  (��4 8�� \�� 4

R0&"4 !" %�  #" �
 �� �
µl �+��4�2 Z7� 4 ~�� µl �/@%
�B ��  �^� pS   E^(0� ZD ��


  �* !�7:4 (8�" 4    :��TBE 4    D�(�4���  W�� �� ��4 �/��$ 6�t�" �-�)  .   67F�D W�F��. !"

 D�:λ �� #�$ \FFc
 Hind III ,4  Eco RI  �F$ #*�T(F)" 	�78�7� '!4  5��1� '"70- �� . �* ZD 

    ����4 � 67���," Z7�+�/ml) µg �/�(  � ��  W�@�  ~�� �^�.*         �F^(�" !" eF? 4 �3F��S    pS �F� Z

�$ �(: 
 e8- 'S !"  �^�.  

����PPPP Z7Y+� \c
  Z7Y+� \c
  Z7Y+� \c
  Z7Y+� \c
 PCR        

  \�3�S !"   5$ � ��
 Bam HI, Taq I , Hae III , Xho I, Xho II, Eco RI 4 Hind III \c
 �" � 

  W���.DNA  �$ #*�T()" #�$  �V8,  .   E��F$ \Fc
 R0&"4  
��   Z7FY+�  F(��4 8�� PCR �

�/�� 8��       � ��^, ���4* '4 () �^� pS  (��4 �/@     R0&"4  :��  (��4 8�� X ��   F
 }7YN� 

 %� 4 	$ � \�3�S�2"4	$ � \�3�S )  �C�K ��1u/µl(*7� . �* �-�) %� W��� \c
C ° �� 

)R0&"4  ��
Taq I�*  C ° A� (��7�� 4 6�t�"   �* !�7F:4 (8�" '��! �, #�$ \c
 ��
C ° @�P  

���$ ��"��5� .  

��!�"��!�"��!�"��!�" \c
 WX7Y+� �]��^� 4 	� \c
 WX7Y+� �]��^� 4 	� \c
 WX7Y+� �]��^� 4 	� \c
 WX7Y+� �]��^� 4 	�        

   4 8�� #*��      #" ��� \c
 Z7Y+� !"  (µl  @   %
�B �* ~��     ���S E� &" ZD ��
 %�  �(N�� 

 '�� � �* !�7:4 (8�" 4 #�$A� W�� �� ��4 �  �F�* 
 6�Ft�" �-�)  .  �F��!J? !"pBR 322 

 \�3�S �� #�$ #*"* = �Hae III"70- ��     �F$ #*�T(F)" 	�7F8�7� '!4  5��F1� ' . ZD  �* e{F)

~�� ����4 � 67���," Z7�+� �$ �3��S.             

        

t�(�t�(�t�(�t�(�����        

 Q" N()" Q" N()" Q" N()" Q" N()"DNA        

��"�� !" M�(N� ��
  Rhizoctonia solani AG-1-IA l�� ng ��� – �� DNA��    �F�S �)*
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  ���

     75�" '"70- �� ���S !" �&  R0&"4 �*   ��
PCR  �$ #*�T()"  .��      (1�� }7�L �7C0�DNA  ��2 � 

E0: F    l�� 6 : �&@   �, �  8, ���   %� ��(�" �* 4 E0: U^: !" �*�"7� �* 4 �"     3F�� 6 F: �& �F�2 � 

 �$ #*�T()" .    Z7��," �� p7)�<A Z7Y+� 	�4 *7� Z7��?4 ?43�" !"  (1�� ���F]� v��� ���G�* 

        4 *7/�  �V8, E��FF. *�"7� g��K �* #��S �)��   p7)� �" � Z7��?4 ?43�"      	��F�� 	F
*DNA 

 �V8, ��^:7� �* � (�� �t�(� ��  PCR�$"*  .  

!" ���? # �t�! R0&"4!" ���? # �t�! R0&"4!" ���? # �t�! R0&"4!" ���? # �t�! R0&"4    (PCR)  

   !" #�$ �V8, Z7Y+�!�7:4 (8�" ��DNA��"��   ��
 
!�KS !" #*�T()" �� M�(N� ��
ITS4 

 4ITS5!��
S ZD �4� %  ����. %�   DNA#!"��" ��  �F$ #��* '�]8�  .   Z7FY+� !�7F:4 (8�"

 ��"�� '��* 
 3���(� ��  t0� ���J� &" ZD �4�  #4 
 4* �� �
��* 
.    W�F��. Z4" #4 F
 �*

���� %� �4�2 ��0, #�$  �V8,  DNA 	/� ^, 	
�3� �� ���4 �!�� �T�     �F) 64* #4 F
 �*

 ���.��� � ��� 4 <�� *7� �!�FF� �T� ) E8$�.(  

\�3�S  u" �]��^�\�3�S  u" �]��^�\�3�S  u" �]��^�\�3�S  u" �]��^�    Z7Y+� �4�  5$ � ��
Z7Y+� �4�  5$ � ��
Z7Y+� �4�  5$ � ��
Z7Y+� �4�  5$ � ��
     DNA            

    WX7Y+� ����, �*PCR  \�3�S ��     \�3F�S � 5$ � ��
    ��F
EcoRI   � XhoII   � TaqI 4 HaeIII 

   W���. �4���� � ��� 4 <��   ��"�� �!�� �T�     #4 F
 ��F
            EF+� ��F��� �F) 4 %F� ��F


\�3�S 	�4 �0($"* = � 4 a�N1,  ��
XhoI , HindIII , BamHI    = F� 4 	��F)�0$ EF+� �.�: 

��*7� .\�3�S �� Z7Y+� ����, !" #��S �)* �� ���(� \c
 ��
 	�  �! � $ �� #�00& �$��  :  
 \�3�S �� = � Z7Y+� \�3�S �� = � Z7Y+� \�3�S �� = � Z7Y+� \�3�S �� = � Z7Y+�Taq I        

 \c
 �*DNA#�FF$  �V8, ��"�� �* �     �F� MF�(N� ��F
Taq I   �* #�F$ \Fc
 Z7FY+�  

��"��   
 ��
       �$ �(]8$ ���. �) �� ����� %� #4 .     ��"�� 	���, �* ���. �) l�"    #4 F
 ��


   *7� ���1� ����� %� .        �F�* 
 aN1� 	�78�7� '!4  5��1� �� ��G�2 W���. Z7s �]��^� ��

�&    �, , �� ���. �) g��   � ���   4 ���   �0(]
 !�� �T�  .  Z7Y+�DNA ��"��      �F) #4 
 ��


 U)7, 3�� �����Taq I ���. �)  
 !" 4 #�$ #�� � )���.  ��
�������4 <�� �!�F� �T� ( 

  �� � (8B7& W���.  �F�S �)* .  �� ��
���� =7^� ��"�� l�� #��S �)*  '�]8� #4 
 l�" ��


    �� l�� 	,4�T, 4 #*7���"   *7/� *7�1� �
 .�������   ���. �!�� �T�    ��
������ 4 ���   �FT� 

�!������ ������ %� #4 
 Z7Y+� ���1� �������. �!�� �T�   ��
��� 4  ��� �!�� �T� 
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  ���

 ���� 4<�� ���. 4* �!�� �T� ��� 4 �����* & ���7, "� �!�� �T�   )E8$@.(  
 \�3�S �� = � Z7Y+� \�3�S �� = � Z7Y+� \�3�S �� = � Z7Y+� \�3�S �� = � Z7Y+�Xho II        

   \c
 ��DNA  � � �V8, ��"�        \�3�S ����� %� #4 
 M�(N� ��
XhoII     W4�FT(� ���. �) 

 #!"��" ��      gF�, , �� ��
���   � ���   4 @��      �F� !�F� �FT�     �F�S �F)* .      ��
�F��� =7F^� l�F�

��"��  �1� #��* 	,4�T, M�(N� ��
 .��"�� �*   Z4" �F��� 3�� ����� �) ��
)  �F������  �FT� 

 �!��(#!"��" �� ���. �) �� 8$ #�$ *�� ��
]�$ �(.  ��
������� 4<��#4 
 l�" �!�� �T�  

      ���$ E��/, ���. 4* �� %�  
 . ���. Z7s    ���� !" EG�2 ��
���      �!�F� �FT� @��   4 A�� 

���.4 !�� �T� �� ��
  ���� !" #��S �)*<�� �!�� �T� @�� 4 ��� �!�� �T� *7� . =7^�

     \c
 !" EG�2 ��
����XhoII       � �* 	,4�T, 4 #*7� ���1� xJ��&  ��"�� l� 
     ��F��� �) #4 
 ��

��* 5� #�
�1� .  
 \�3�S �� = � Z7Y+� \�3�S �� = � Z7Y+� \�3�S �� = � Z7Y+� \�3�S �� = � Z7Y+�Hae III        

 Z7Y+� \c
 �*PCR��"��   \�3�S �� ����� %� #4 
 ��
Hae III�)  W4�T(� #!"��" �� ���. 

 �$ ���7, .     ��"�� 	���, �* ��G�2 W���. Z7s          4 #*7F� ���F1� #4 F
 lF�" ��
     l�F� 	,4�FT,

��"��    �F�* 5� #�
�1� �
 .�     EFG�2 ��
�F����   � �@�   4 ���        F$"* Z7Fs !�F� �FT� �0( . �*

��"��       ��
���� \c
 Z7Y+� 3�� ����� �) #4 
 ��
����  ���4 <��  �F��. �) �!�� �T� 

 *7� W4�T(�.   ���� ���       ���. �) �� �!�� �T� ��   � �@�   4 A��    ���� 4 �!�� �T� <��  �T� 

    W���. �� �!����   � �@�   4 ���      7F� #�$ �(]8$ �!�� �T� * .       !" EFG�2 ��
�F��� =7F^�

�* \c
 ��"�� 	���,  *7� '�]8� ����� �) #4 
 ��
) E8$�( .  
 \�3�S �� = � Z7Y+� \�3�S �� = � Z7Y+� \�3�S �� = � Z7Y+� \�3�S �� = � Z7Y+�EcoRI        

  ���� 	��3�S \c
 �t�(� �*��� WX7Y+� �!�� �T� PCR��"��   #4 
 ��
  ��F��� %�

 \�3�S ��Eco RI��S �)* �� W4�T(� Z7s �� ���. 4* . EG�2 ��
���� ��"�� 6��,�*  �
 A�� 4 

����T�  !���($"* Z7s  ���S =7^�l��  6��,  ��
 ��"��#4 
 '�]8�*7�  .  

  �������   ��"�� �!�� �T�      3�� ����� �) #4 
 ��
        �F� \Fc
 !" e? EcoRI   	,X7FY+� 

  ����� %� ���1�    ��"�� l��4 ���7, �
  *"�� '�1� 	,4�T, 3�� �
 . ���������"�� �!�� �T�   ��


 #4 
 �) �����  4*   ���. ��  * & *�t�" W4�T(� Z7s  .���.   \c
 !" 	$�� ��
��� 4 ���   
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 E8$�P    WX7FY+� ��
�F��� =7F^� PCR      ��F
 &!�KS �F� #�F$  F�V8,ITS 4 4 ITS 5 �F�"��    ��F


Rhizoctonia solani AG1-IA  �F��S EF� &" ZD �4� '" �" 	���$ 	2"7�!" �� � !" #�$"�� % � 

~��     �4 � 67���," �� #�$ �3��S��� .%
�B   ��
�   �F,��         �F�"�� �F� z7F� � gF�, , �F�   �F
  �

���@A�A� � <�   � ���)   ����� %� #4 
  (4@�� � @�� � @���@��   � @��)     ��F��� �F) #4 
 (4 

M 	�78�7� '!4 aL�$ )DNA  D�: λ �� #�$ \c
 EcoRI4 (HindIII�0(]
 .  
Fig. 1. Electrophoretic patterns of PCR products from Rhizoctonia solani AG1-IA isolates of rice on 8% 

polyacrylamide gel stained with Et-Br. Isolates lanes 1, isolate13; 2, isolate26; 3 isolate,63; 4, 

isolate 95; 5, isolate 108; 6, isolate 204;7, isolate 208; 8, isolate 231;9, isolate 235;10 , isolate 

241, M lanes lambda DNA EcoRI, HindIII digest as molecular weight marker. 
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 E8$@– WX7Y+� ��
���� =7^� PCR��"��   ��
Rhizoctonia solani AG1-IA  !" �� F� !" #�F$"��  

  5$ � \�3�S �� #�$ \c
 '" �" 	���$ 	2"7�TaqID �4�  ���S E� &" Z%�~��   #�$ �3��S

  ����4 � 67���," �� .%
�B   ��
�  �,�� ��      �F�"�� �� z7� � g�, ,    ��F
���@A � A� � <�   � ��� 

)��FF��� %FF� #4 FF
 (4 @��� @��� @���@�� � @��) ��FF��� �FF) #4 FF
 (4M '!4 aL�FF$ 

 	�78�7�DNA  ���!J? pBR322 �� #�$ \c
  HaeIII�0(]
 .   
Fig. 2. Electrophoretic patterns of TaqI digested PCR products from Rhizoctonia solani AG1-IA isolates 

of rice on 8% acrylamide stained with Et-Br. Isolates lanes: 1,isolate13; 2, isolate26; 3 isolate,63; 

4, isolate 95; 5, isolate 108; 6, isolate 204;7, isolate 208; 8, isolate 231; 9, isolate 235;10, isolate 

241, M lanes pBR322 HaeIII digest as molecular weight marker. 
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 E8$�– WX7Y+� ��
���� =7^� PCR��"��   ��
Rhizoctonia solani AG1-IA   !" �� F� !" #�F$"�� 

       5$ � \�3�S �� #�$ \c
 '" �" 	���$ 	2"7�HaeIII  �F��S E� &" ZD �4� %� ~F��    �3F��S

 �� #�$  ����4 � 67���,"  .%
�B   ��
�  �,�� ��      �F�"�� �� z7� � g�, ,  �F
   ����@A � A� � <� � 

���)   ����� %� #4 
 (4 @�� � @�� � @���@��   � @��)   ����� �) #4 
 (4 M    '!4 aL�F$ 

 	�78�7�DNA  ���!J? pBR322 �� #�$ \c
  HaeIII�0(]
 .   
Fig. 3. Electrophoretic patterns of HaeIII digested PCR products from Rhizoctonia solani  AG1-IA  

isolates of rice on 8% acrylamide stained with Et-Br. Isolates lanes: 1,isolate13; 2, isolate26; 3 

isolate, 63 ; 4, isolate; 5, isolate; 6, isolate 204;7, isolate 208; 8, isolate 231; 9, isolate 235;10, 

isolate 241, M lanes pBR322 HaeIII digest as molecular weight marker. 
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  ��<

  *7� !�� �T� .    ���� \c
 EG�2<��               �F& *7F� W4�FT(� #!"��" �� ���� ���. 4* 3�� �!�� �T� 

 ���S Z7s��� 4 ���4 !�� �T�  ��"�� l�� *7� '�]8� M�(N� ��
. 

        

�+��+��+��+�        

  
      ��"�� j70, 	)� � ������ l�" !" I�          	�8F$ �0B 9�)" � �� � ��J� ��$ E��- ��


   'D 	2"7� �* 	���(2"   *7� 	�4!7/�� ��
 .    	�"7, �]��^�4 	�8$ �0B ������       �F� z7F� � ��F


	)� � ��� *��(-" E��.  5��1� %� '"70- �� 64!7/�� �"3�" #�00& �& 	2"7�  	8�(�D7��: ��


�FF����  FF
 �! 4 �FF
#4 , �FF��7(&43�"� ��FF
 �FF)" #�FF$ 6�FFt�" �*�FF�(� l�FF^^+� UFF)7�  

)Liu & Sinclair 1992, Kanematsu & Naito 1995, Matsumoto & Matsuyama 1998, �

Matsumoto et al. 1996 a, b 1997 Kuninaga et al., 2000a,( .  

  	)� � #��-  �0B ������ �� �
 'D M�(N� 	2"7� 	�8$ 3�S �� 	�4!7/�� ��
\�   5$ � ��


    d7FFFFF: W�FFFFF��. ��FFFFF�,7b�&7� 	�"7FFFFF, �FFFFF]��^� �FFFFF�" �FFFFF(: 
 W�7FFFFFG  

)Boysen et al. 1996 Kuninaga et al. 2000a, b, 1997, (Z�) �* 3�� �)" �(: 
 6�t�"  �L" ��
 .

     !" ����� #4 
 �! �]��^�AG-2       #4 
 �! �� ��7) ���
 � !" #�$ "��        '�F1� 'S l�F1�? ��


 #4 
 �! �& *"*AG-2-3   �F)" 	8�D7F�7&" E^(]� #4 
 �! %� (Kanematsu & Naito 1995) .

 ��
 
!�KS !" #*�T()" �� �& 	)� � l�"ITS4 , ITS1  5$ � \�3�S ���B 4 EcoRV, TaqI , MspI 

 HaeIII  �G      ����� =7^� �& * & ���u �: 
 W�7 AG-2-3         #4 F
  ��F) ��F��� =7F^� !"    �F


 �)" 3���(� . �      ���F(� 9�F)"Keijer  
 4    '"��F8�)1996 (          UF)7, #�F$  F�V8, W�F��. Z7Fs

 ��
 
!�KSITS4 , ITS1#4 
 EL"* �*  �!7�7()��S ��
'S l�� 	�4 '�]8�     W4�FT(� �F
 *7F� .

'S       ��G7YL l��
 �� *�0()" �� �
#4 
 �
�!7�7()��S �#4 
 "�  �0(]�"* 	8�(�D �"3t� ��
. 

  � l�0i�
  WX7Y+� \c
 ���(� 9�)"PCR \�3�S ��EcoRI #4 
 4* AG-1 4 AG-2   #4 F
 ��

'S ��0�  � �
 *7� v/�0� !7�7()��S 9�)" .  ��F
 
!�KS !" #*�T(F)" �� � 5�* v�^+, �*ITS1 , 

ITS4     �0B � 5$ � \�3�S #* 4  	�8$     � F�V8, W���.�*    #4 F
 �! l�F�     ��F
AG-2   aNF1� 

��* 
 . l�� � �V8, W���. Z7s#4 
 ��
��7
 '4�*   �"  2E , 2A A</���&  !��7 4#4 
   ��F


�FFF�7
 '4�* �"2B 2D , 2C,  ���/�!�FFF�7��&  *7FFF� .  5FFF$ � \�3FFF�S �0FFF? l�FFF0i�
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  �@�

PstI , XhnI , KpnI , EcoRV , BamHIW���. �4�  � �V8, AG-2  = F� 4 a�N1, E+� �.�: 

 ��*7�(Liu & Sinclair 1992) .  

  7,7�7],��     '"��F8�
 4 )b 1996 (    'D  F�V8, �F�    	�4!7F/�� ��F
28S  #4 F
   F
   MF�(N� ��

 �!7�7()��SR. solani      5F$ � \�3F�S ���B �� \c
 4(HpaII , HhaI , HaeIII , BamHI)  �F0B 

	�8$ ��"���*  #4 
 ��
  )��S ��
    ��*"* '�1� "� M�(N� �!7�7( .  �F�"�� l�F� �*    *�7F� ��F


 'S #*�T()"   �
�     �� v��(� ��"�� AG-1-IA      �$"* *7�4 �� � !" #�$ "��  ����� =7^� ��
 �& 

�0($"* '�]8� .  

    �
�0��7&   '"��8�
 4)1997 (       	2"7F� ���,7b�&7� 	�"7, �]��^� ��ITS        EFL"* �* 4 l�F� �* 

#4 
    *7�4 M�(N� �!7�7()��S ��
 W4�T,   �
�/$ 4 �
      �0(L�F) ��8F$S "� 	��
 .   	��F�, �*

#4 
        ���. Z7s #�$ ������ �!7�7()��S ��
5.8S    !" 4 ���u ���!��    *7F� #�F$ E�81, �F�" � 

   	2"7� Z7sITS  #4 
 l��   �!7�7()��S ��
    j7F0(� ���]� �
        #4 F
 %F� EFL"* �* 	F�4 �   ��F


 #4 
 �! %� �� �!7�7()��S) ���� !"1-IA (4 ���u x�(/]� *7� ��,7b�&7� �0B �2 �* W4�T, ��. 

 #4 
 �*  �$7L ��0�   �"AG-1    xJ��& � 
"7L #4 
 %�   3���(�     ��) !" AG   !" "� �
    	�"7F,  C� 

&7�*"* E�81, ���,7b� .  

    7,7�7],��   '"��8�
 4(1996,b)     �F0B  5�* 	)� � �*   F8$F    l�F� 	��    �F��7(&43�"� �F�7
   

R. oryzae ,R. oryzae-sativae, R. fumigata) R. solani AG-1-IA, 4)  AG-2-2IIIB( �4� "3������ 

          \�3F�S 4  
!�FKS !" #*�T()" �� "� �� � IJK        �F�*"* '�F1� *�F�(� ��F
 . " �*      3F�� 	F)� � lF�

��"��  �� v��(� ��
AG – 1-IA��*7� �"*�7L � 	��]8� ����� =7^� !"  .  

  7,7�7],�� '"��8�
 4 )1997 a ,b,c (��8$S �" � 	$J, �* 4 �!�)   H��F. 	��F)�0$   ��F


  ������ E��- M�(N�               %�& �� "� ��J� ��$ E��- ���$ v:7� #��
 EL"* �* �� � ��
PCR 

4  
!�KS  g)�0� ��
    �0
* a�N1, 	
*�) ��  .          F�V8, W�F��. \c
 !" EG�2 ����� =7^�

#�$*7� '�]8�  5$ � ��
 \�3�S U)7, .    

�0B  k�2 v�^+, �* 	�8$ 	2"7�ITS5   , 5.8 S r DNA  4 ITS4\�3�S U)7,     5F$ � ��


  �$ 	)� � 	��N(�" . Z7Y+�PCR  ���$ �]��^�  5��8� �� ��"��  � 4 # 9�)" l�"��"��    �F


��    #4 
 4*      ����� �) 4 ����� %� \�]^,���$ .       Z7Fs �F� �F��. %F� ��F��� %F� #4 F
 �*  
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  �@�

bp ���            U)7, #�$  �V8, ���. �� 'S Z7s �& �$  �V8,  �80�)47��) 1992(   #4 F
 �! !"   ��F


Boysen , AG – 2 '"��8�
 4 (1996)#4 
 �! !"   ��
AG-1  *7F� %F�*3� ���]�  .   �F) #4 F
 �*

     ����  � #4J- �����bp ���        	/� ^, #!"��" ��  5�* ���. 4* ���   4 <��   3�� !�� �T�   #�
�1�

��* 
 .         *7F� \�3F�S '�F�
 }�FL �F��
 �) ��
���� !" %�  
 	��3�S \c
 !" EG�2 =7^�

. WX7Y+� \c
PCR#4 
   \�3F�S �� ����� �) 4 %� ��
   ��F
TaqI 4   Hae III  "� 	,�F��. 

    #!"��" j7�t� �& * & ���7,    ���S ��
   Z7Y+� Z*���PCR      #4 
 !" %�  
 #�1� \c
     *7F� �
 .

\�3�S \c
 !" EG�2 ���(�  ��
XhoII  4 EcoRI W4�T(� 	�/. \�3�S 4* !" #��S �)�� ���(� �� 

*7� .    �� = � ���(�XhoII       # �t�! '�]8� Z7s !"  C� I G �& *"* '�1�  ��
���  �!�F� �T� 

 WX7Y+�PCR# �t�!  V8, ��
. �()* 4* �� � ��0(]
 \�]^, E�� . E+� %� �"�"* Z4" �()*

 4 a�N1,    �" � = �XhoII    W���.4  ���   4 @��           EF+� 4* �"�"* 64* �(F)*4 �!�F� �T� 

 4 a�N1,  4 = �    ���. �)@�� 4  @�� 4 ���      �F�* & �F��7, �!�F� �T�  .    gF�, , lF�" �F�

���. \c
 	���� Z7Y+�  ��
@��4���4���*7� �!�� �T� .  

     ���
 �) ��
���� \c
  ��EcoRI            WX7FY+� �* � F�V8, # �t�! �()* %�! " R�� *7�4 

PCR   * & ����, "�  .  �������       �$"* \c
 Z7Y+� � ) 4* �!�� �T�  .    U^: E��$ Z4" � )

 ���. %����	�  C� �� �&*7� �!�� �T�   �)������ 'S #�����.�� !�� �T�   \c
 E��& �7s

�$�� #�$ .# �t�! \c
 #�����.�� g�, , l��
 ��  3�� 64* � ) ��
A��*7� !�� �T�  .  
 �*

         ���S E� &" ZD U)7, \c
 !" EG�2 W���. #�����.�� *�7� 4*%�  !�F)��8$S EF��.  *7F/� � .

 \c
 WX7Y+� *�t�" ��- y�k7, l�"��� 4 ��� Z7Y+� !" �!�� �T� PCR ��� �T� 

 4 �!�����4 ��� ���� !" �!�� �T� <��	� '��� 	
*�) �� "� �!�� �T�  �0&.  

     ��
���� �& �t�S !"��� 4 <��       l�� � Y(N� W4�T, �!�� �T� @�� – ���    �� !�� �T� 

   � (1� �������            'S � F�V8, #*4�F+� 	F: s !" 4 ���"* �!�� �T�     �F
 
!�KS UF)7, �F
 �

     �)" #�$  �V8, 4 	��)�0$ '�]8�      'S 	���� ���(�]. �* *�"* Z��(2" �  	�"7, �� 	,���. �
  ��


* *7�4 ��" 8,�$�� �($" .	� ��" 8, ���. l�"  !" �N]� %� ��"7,rDNA 5.8S  %� �� tRNA 

 4* l�� EG�: �2 �*ITS�$��  .  

	)� � !" �& �i�S 'D 	2"7� �4� !4 �" �� �, #�$ 6�t�" ��
 	�4!7/�� ��
  R. solani �� 
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  �@@

        �* ��7, E��. ���,4�T, *7�4 #�0
* '�1� #��S �)*  4 
 l�� #   4 �!7�7()��S ��
  F�  '"3F�� �

 #4 F
  �! l�� (�&     �F)" #*7F� �F
)Keijer et al. 1996, Matsumoto et al. 1997 Kanematsu & 

Naito 1995, Kuninaga et al. 1997. (	� '�1�  k�2 	)� � ���(�  ������ #4 
 �! EL"*�* �
*

 W4�T, #�$          �� *" :" �
�/$ 4 #��)� E."�2 �� �
%���   	F� %F�*3�   *7F$.   F�" !" 	,�F����� l

    #4 
  �! EL"* ���(�����* �)*   #4 
  ��) ��
      �)" � �5�? E��. 3�� �!7�7()��S ��
 . �0�

  C� ���
�0��7&) 1996( #4 
 	: �� �" � 	:�& �
"7$ )��S ��
FFFFF �!7�7(R. solani ��  '"70-

��7
               �F���  FC(0�  (F1�� EF�X* �F�"�" �F, 	(]��� E��/, l�o �" � ��" �)"*7�7� E^(]� ��
. 

	)� � ��
     #4 
  �! EL"* �* 	�78�7�  4 �
     �F� vF�^+, lF�o �* �& �i�S E�/. !" 	t��(� ��"�"

	� �)" #��S �)* #4 
 	: �� �� 	����$ %�& ��"7,    �!7�7(F)��S ��F
R. solani �F�    '"7F0-

��7
 ����0� ���7(&43�"� ���� ��
.  

  
        

m��0�m��0�m��0�m��0�        

W�+TG �� �C2J� ���(219-222) ��" � 	]��5�" l(� *7$ �.  

  

  

 '�
����5� 	��1�: ��+�  %���, 	�- � /0.  ��12 �       #*"3F��- �F�"3�3- 4 '����2� ��"  �  #�8F1�"*

     '"���!�� #�51�"* �!�4�1& 67�-  4       �F�� , #�5F1�"* �!�4�F1& #�81�"*

9��� 
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