
Arc
hi

ve
 o

f S
ID

���  ��� �	
�� ����������� �����  

  

  

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

� '*��+� ,&�!� '*��+� ,&�!� '*��+� ,&�!� '*��+� ,&�!���� 	-�.- 	-�.- 	-�.- 	-�.-RGA        
Combined analysis of genetic and resistance gene diversities in wheat cultivars using RGA 

molecular marker 
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 (:&�� �6%�
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�8���) ��/�/CDEF       G'�AH�/��/����  

        

��IJ��IJ��IJ��IJ4  

����(:! '%K) ������ ����� ���!�L�7�� (��:�
 �6�&4�M 6%  )��� N�2� O�
�� 

 $� � �% 4�M �P�Q3 	3%��Resistance Gene Analogues (RGA)���� N�% �) 	�  �M�� . S�&%'�

!'%K)  ��
RGA) ��
'6�TU �4'��V:���.� 	&�'� �) � 4��)' 	3%'W   � ������ ��
 %��

&4�M 4)'� ��7 (� ������ ����� �6� ��% .X��9! N�% �) Y H 6%  '6�TU �Q�RGA  �(& 

&� 6��8�'#I-% V#: 	.�#�� �� ! � �������� (� ������ ����� �� ! 	&�'� �)DZ�  V[�  $

 	�\%) � 	���\ S�:3 � $���� )�6 ]�6 (�)' 4)�Q#&%�� .'��&%�#� S��Y �Q� (& 

�#� '6�TU��IM � J � �%'I! ^��[ Y	2&� � 	)%) O�+� ��% 6% _�0��`� (a � �� CbEc ��%� ���� 

bdeDD�IM � J �? �) 	��U �&�� .-��U �(M�\ f %�����   G�� �� �
 UPGMA'/ �� 1

 )��a�� (��+! O�+� (a )%) 	�%'�% $�[�%6% (��+! gh& �) 	���\ bb %IQ!�)' j�O�I� � 4� 

	�%'�% $�[�%�$%'����) �)  �����+��\ ,�%�� k��! �� N)�� ���U . l�
��a N� S�:3 $�[�% (

 )�6 ]�6 (� (��+! gh& �)DC %�& 6%����M %�� $�[�% ' .%��9! N� (a )%) O�+� X I!�j 

RGA�� �� ! $%�! 	&�'� �)  �� ! � 	.�# m�-��U������ ����� 6%  %��a	�  n��	�  �%)��\'�   
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�&% .0 �)� N:Q! �<�3��#� '�IQ! �) %f`� �Q? �) �-�\) (� (��! �� Y�� � '#&>a � j� 

H �$�[�%�l��&% 4�.   

�a ;���a�a ;���a�a ;���a�a ;���a������������::::    RGAO� �$�  �O� �$�  �O� �$�  �O� �$�  �    �
�
�
�
����)�6 ]�6 ������� )�6 ]�6 ������� )�6 ]�6 ������� )�6 ]�6 �������         

        

(����(����(����(����        

:����� 6% O� ��
 �
�	� <�L:&�'�� ��
'����� (� ������ 	��[ �J	'#7�� ����	 � 

!����� �6�&%�� )(��:�
  �6�&4��)'  ��% (Jahal & Brigg 1992, Baker et al. 1997).  	&�'�

!K)%' ����� ���!�L�7�������� �
) 	� O�+� (a 
 (J' �)��6 ���-�����%��  ��% 

pq� �
�(���%)  ��
 (Domains)	?�\  $� � Resistance gene analogs (RGA) ���U �)  �P�Q3

	� 4�M �M�� .! 6%'%K) )%���( (� �U 	& 	H '�r.! �) 4�M �P�Q3 ��
  ��s �(��:�
  �6�&

O� ������ ��
�  O%� 0 (� '*��+� 	-�.-�� RGA�&% 4�M 4)�Q#&% . (�  4)�Q#&% �� <�r� O%� 0

6% ) ��
'6�TU��' 4RGA! '� 	 #2� '%K) LRR (leucine-rich repeat)  ����� N�� 4�M �P�Q3 

 ������RPS2  �)Arabidopsis thaliana  �N! �O�!�1�& 6% �% 4�M '�r.! 	-%�!   %�� 	 ��6

 � )�� 4�M (#\� M ������ ����� m�-��
 (7 ��)'4�*�� Gro1 ��>� (� ������ (� t��'� 

 u>��7*#:2�
	�M%)  (Leister et al. 1996). �8���
 � O%��I� (Feuillet et al. 1997)  4)�Q#&% �� 

��
'*��+� 6% RGA O� �Lr10 %� $�  �) m'� ]�6 (� ������ <�L:� (��:�
 �6�&��)��� . 

 ��
'*��+�RGA4��H 	.�#�� (+�� V�&'! �) N� l�
  ���� 6% �% (Kanazin et al. 1996, Collins 

et al. 2004) �) �Marker-assisted selection�� O�+� ��s  )�%O� O)'a  )�
� (������  

(Keshavarzi et al. 2005, Yan et al. 2003, Shi et al. 2001) 	&�'� � $%�! O� �� !   ������ ��


�� �$�� ��7 (� �� � $�  �Y�'� V&>H $�4�M 4)'�  ��% (Chen et al. 1998) .6���+a� � 

 O%��I�
(Keshavarzi et al. 2004)3%'W �� 	%�x! )� '*��+� RGA�H '� �!�� (�y �
� �P�Q3 

 S>a 4�MNBS-LRR �) ���U )'���a � 4)�!���� 	n ��
 N����� �$�  z%'#8% <�3 �) � 

\)����� �) ^O�+� %� )�6 ]�6 (� �� )�%��)'a .  ����� �� ! 	&�'� �X��9! N�% 6% K�


 �) �
'����� (� ������DZ4�M =>?% 	���\ � 	�\%) $�  V[�  (� ������ �%'� 6 ]�

) ��
'*��+� ,&�! )�6��' 4 RGA )�� . �� ! 	&�'� �) z�8 ��
'*��+� 	�%��7 N� l�


	.�#��$�[�%  N#8' 's� �) ��4'`M ���U   y�#q� �Q? �) O��f�
 �-�\) p�� �) �� !
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.�#�� �� ! $%�! 	&�'�	������ ����� �� ! � �������� (� � '*��+� ,&�! $�  �) � 	-�.-RGA            Dd{ 

�����#�� �� ! � ������ �j (� � '#&>a �)�&�'� $�[�% 	)' ��.  

    

&�'� G��&�'� G��&�'� G��&�'� G��				        

 )%�� )%�� )%�� )%����������



				::::  )%�x!DZ$�  V[� ���\ 	�\%) � 	  (� ������ �%'� 4�M =>?%6 )�6 ]�

(� �
 S�:3 V[� � J 4%'���M 4)'� ��7 (� .$�[�% 	��&%&�:3 ��� )�6 ]�6 (� ���U � 

pedigree% $�[�% ��%'	 <��� �) C�&% 4��U .  

  

 <����e(x-�h� )��� $�  $�[�% ������ � 4'`M �$��         
Table 1. Name, pedigree and resistance status of wheat varieties 

	���\ $�[�%  
Foreign varieties 

	�%'�% $�[�%�  

Local varieties  
$��  

Name 

 ]�6 (� ������

)�6  

Resistance to 

yellow rust 

$��  
Name 

4'`M  
Pedigree 

Chinese 166 $����(R)   Shirodi) M�)�'�(        Attila (CM85836-4Y-0M-0Y-8M-0Y-OPZ 

Lee S�:3 (S)   Chamran) O%'�J( Attila (CM85836-50Y-0M-3M-0Y 

Moro $����(R)   Hyrmand) 
�� �'( Byt/4/jar//cfn/sr70/3/jup "S" 

Compair $����(R)   Kavir) �a�'( STM/3/KAL/V534/JIL716 

Anza S�:3 (S)   Shiraz) M�6%'( GV/D630//ALD "S"/3/AZD 

Yr1/6 Avocet S ����$(R)   Pishtaz) H�6�#+ ALVAND//ALDAN/IAS58 

Yr6/6 Avocet S S�:3 (S)   Falat) ;>8( KVZ/BUHO "S"//KAL/BB 

Flanders $����(R)   Gods) S�[( RSH/5/WT/4/NORLO/K54*2//FN/3/PTR/6/OMID//K

AL/BB 

Jupateco S S�:3 (S)   Alvand) ���-%( 1-27-6275/CF1770 

Heines Kolben S�:3 (S)   Mahdavi) �����( TI/PCH/5/MT48/3/WT*//NAR59/TOTA63/4/MUS 

Heines Peko S�:3 (S)   Tajan) O���!(        BOW "S"/NKT "S" (CM67428-GM-LR-5M-3R-LB-Y) 
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 <����e) (�%)%(                       Table 1 (continued) 

TP981 S�:3 (S)   TOS) S�W( SPN/MCD//CAM/3/NZR 

Bolani 
 

S�:3 (S)   Shahriar) '�M��� KVZ/TIL71/MAYA"S"//BB/INIA/4/KARAJ2/5/A

NZA/3/PI/NAR//HYS 

MV17 $����(R)   Kohdasht) �M�
�a(  TR8010200-29R-1R-6R-0R 

   Zagross) S'%6( TAN/VEE//OPATA 

   Atrak) |'!%( Kauz "S" 

 

* �a�% $�[�% (��%'	 f`� Falat  �Quds �  Bolani ]�6 (� ������ 's� 6% (�3'� �) )�6 

�(l
� %�� #:
 $����   .  
�
All local varieties except Falat, Bolani and Gods are resistant to yellow rust at seedling satge. 

2The data correspond to resistance to yellow rust at seedling stage, R: resistant; S: susceptible 

        

H � % OU �) @%'q#&%H � % OU �) @%'q#&%H � % OU �) @%'q#&%H � % OU �) @%'q#&%�U 	& 	�U 	& 	�U 	& 	�U 	& 	  

 O% �) @%'q#&%%6% m'�  O�
��  (�3'� �)(l'� �) �%6% 4)�Q#&% �� � G��  �!��Hn)  �

O%��I�
 (Dellaporta et al. 1983) �8' ;��?  . O% �) ���7 � ��Q�7% �'#��#8�'#.}&% �� 

�M 4��` & . �) �U 	& 	H p 7%�d~ ^��M  �U 	& 	H t��q� '#�-�'.�� ~'#�-�'.�� ) � O% 

U� �*-% ) "�� $'��� /�'.���-'#(� d/Z 	���  t��q� �n��dNTP� ~� ��	�n��  MgCl2 "� �

 �3%�DNA Polymerase Taq �F/�� '8�� '#�-�'.�  �U 	& 	H)×CZ ( �CZ '
 6% <���.�H 

'6�TU RGA (Keshavarzi et al. 2004) �8' ;��?   .^��M �U 	& 	H ��
 (\'J(�3'�  

6�& (#M'&%���-�%  (~(��[)   �) �%{b �)%'*�#��& (��) b~ (\'J  ^��M �) (��[) "�{b 

)%'*�#��& (��)� �) (��[) "� b~ )%'*�#��& (��)  �Cd �) (��[) �d (�3'� � )%'*�#��& (��) 

 	���� ,:��(��[)   �) �%�d)�� )%'*�#��& (��)  (Chen et al. 1998).-%�! � �&'�8 	 

�
'6�TU�� �) 4�M 4)'���I�  <����&% 4��U . -�I�� O6� 'a��� 6%	4)��9� �)   

100-12000 bp)' 4)�Q#&% ��   . 

6��8�'#.-%6��8�'#.-%6��8�'#.-%6��8�'#.-%��%)'� �.0 � �f��U ]�� ���%)'� �.0 � �f��U ]�� ���%)'� �.0 � �f��U ]�� ���%)'� �.0 � �f��U ]�� �        

 ;n�59� V#:�& �) �U 	& 	H ��)' 6��8�'#.-% '�6 ='M (� y�#q� ��
 .6��8�'#.-%  
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.�#�� �� ! $%�! 	&�'�	������ ����� �� ! � �������� (� � '*��+� ,&�! $�  �) � 	-�.-RGA            DDC 

  

 <����eeee    -��
'6�TU �:�) �  4'�RGA -%�! �  	���U   
Table 2.  List and sequence of degenerate RGA primers 

	-%�!  

3´)    (5´    � Sequence 

'6�TU ����  

direction 

�'6�TU  
Primer 

GGIAAIACIACICTGCI 

IAGIGCIAGIGGIAGIAA 

 

CTTITTGTIGTGAT 

IAGIGCIAGIGGIAGICC 

 

ATCCTGGTGACIACICGI 

TGIAGCAAGTTGATIAG 

Forward (F) 
Reverse (R) 

 
F 
R 
 
F 
R 

P1 

P4N 

 

P5 

P4N 
 

P8 

P10 

� '6�TU �Q�P1-P4N#P�Q3 ��#\�& S�&%'� 	 LZ-NBS-LRR���� � Yr10 �$�  Mla ��� 

RPS2 � HRT ����-�! ��:H����%�% � Prf  � (��RX1& ��6 1� 	3%'W 	4�M  ��%. �Q� 

 '6�TUP5-P4N'� #P�Q3 ��#\�& S�&%	 TIR-NBS-LRR ���� � M  � L6 � O�#a N O�!�! 

3%'W	 4�M ��% .'6�TU �Q� P10- P2 '�#P�Q3 ��#\�& S�&%	 NBS-LRR���� � Cre3 �$�  

I2(��  *�'8	 �  Bs23%'W ^Q�8	4�M  ��%.  
1P1-P4N Primer pair was designed based on LZ-NBS-LRR conserved motifs in Yr1 and Mla 

resistance genes in wheat and barley, respectively, RPS2 and HRT resistance genes in 

Arabidopsis thaliana, Prf  and RX1 in tomato and potato, respectively.  P5-P4N primer pair 

was designed based on TIR-NBS-LRR motifs in M, L6 and N resistance genes from tobacco 

and cotton, respectively.  P10-P2 primer pair was designed according to nucleotide sequence 

of NBS-LRR conserved motifs of Cre3, I2 and Bs2 resistance genes from wheat, tomato and 

pepper , respectively.   

  

 6��% �) 	�8% ;��? (� (�-�%b/CeC ��#-� ��?�) EZ;��� � b~ �f��U ]�� �� � (��[) 

%!���8' ;��? ����'� V�.  <� 6% �	
)���� =�/� p�%f8% ��s � (� �H	  ���U ^�'7%

�M'&%� 4�  7 c %�)��0 V#:�& � jJ�a )�x�% �� )��� ×���� ��	 '#� (���	 �'#�  ��#-�

dbZ% �0�& "� O��6 � �M 4)�Q#& . �)��0 6��8�'#.-% 6% ����� �)-%�!	 �) ��� O% %   

) )�x�%���× ���  ×�/�� ��	 '#�( ��#-� �CcZZ� O��6 ~/ded <� � �0�& H���U ^�'7% 	� 
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 �    

�M'&%��M 4)�Q#&% 4�  7  .]��  ;��? ' .&% ,&�! ��%)'2:.0 � 4'�� ;%'#�� �� �f��U

�8' .  

;�0>W% f�-��U;�0>W% f�-��U;�0>W% f�-��U;�0>W% f�-��U        

<� '
 �)�
 �%'� !�� V[� ''.+! "� � 'Q? ���4)%) ^�M  1�'/ 6% 4)�Q#&% �� (7 

�� (��+!��)' ^��2! (��+! ��'!�� (� �)�� . �%f8% $'� ,&�! '#&>7 (�f`!SPSS G�� � 

UPGMA � $�`�% ����)��)' V�&'! (��+! $%' .  

  

#�#�#�#�����`̀̀̀((((�9� � �9� � �9� � �9� �         

 �'��&% <��x� ��W (� �6��% <� �))��3 bpEZZeCZZ����  9� 	
))���  4�
�+�

��)'%'� (J ' (a �
) 4'�� 	)�\ ��% �)�2� 1&� �  -)��	'� )�� 	���� '�r.! ���8��  

(Chen et al. 1998) . 6��8�'#.-% )�x�% �� �)��0 V#:�& �) ���U ^�'7% 	�H jJ�a  1���

)�2��2:� 	 ��)' 	
)���� %'M ��%��� ,�& �) ( � 6��8�'#I-% m�f� V#:)-%�!	 �) ���  O%% (

�
���� OU ,&�! � ��U �&���)�x#� ^IM � J � �M ��IMU '*��+� '
 6% ) <�IM%�e�  .(

% '��)' �q+� S�&% N�:� (a �����& �) �
 ���� 6% �)��0 V#:���M�}�
 jJ�a 	 

#&��� � (#M%)	IQ! �)'*� j���)�� 4�. &�-%�! 6��8�'#I-% V#:	 �) ��� O% %U	�   ��%�!

 "� �! ���!��Q!��7 %� ��!�L��q+������ .  <�& �!C{{E 	H ;n�59� �6�&%�� �%'� �

 ��
'*��+� (��H '� �U 	&RGA <� 6% ,�8 U � 6��RFLP	� 4)�Q#&%  �M%A-  O)�� O��'#
 

 <� 6% ^?�3 )'Q � ���� "�U	� G�%f u%�'.� 6�� )'��  

(Leister et al. 1996, Yu et al. 1996, Kanzan 1996) . <�& �)���� � NJO%��I�
 � 

(Chen et al. 1998)�H <� )'���a �� 	'aU ��U ^�& � ��)��0 6��8�'#I-% V#:� � #:�%�! m�f� 

��M�}�
 ^I+�	��� ^3 %� �
���� ��   .  

4��U �&�� ��
���� f�-��U)  <�IM%�e� ((& (7 )%) O�+�  '*��+� RGA  � #:�%�! � J

 	�.M _�#2:�7 )�`�% 	�n���  .��h� �x! (I )%�)�?�) (�
�����% ^IM � J � ,&�! 4�M )�`

�
'*��+�� P54N, P810  � P14N!'#� � <)�x� 1���) ��(% ���F) �� (% ����) �� (%

)' �q+��� . ���`� �) '*��+� (& N�%CbEc (7 ��)��� '�r.! 	�?% ���� bdeDD �?�) 

��)�� ^.M � J ���U .���� �?�) N�'#+�� � ���� )%�x! N�'!n���
�!'#� �^.M � J � 1bDZ 
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.�#�� �� ! $%�! 	&�'�	������ ����� �� ! � �������� (� � '*��+� ,&�! $�  �) � 	-�.-RGA            DDD 

 � ^��a ����bd %�IM � J	 '*��+� ,&�! �P810��)' )�`�%  .  

 ;�x-�h� �)NJ O%��.�
 � (Chen et al. 1998) ���'�&�'� 	�) ������ ����� �� !  

%'� 4�M =>?% $�  $�[�%�)�6 ]�6 (� ������  '*��+� 6% 4)�Q#&% �� RGA � J �?�) �

 	�.Md� %��)' (2&�9�.  %� 	�.M � J �?�) 	2:� O)�� N���H z�8 N���9�M��	6%  

 ,�%��)f�� j �����+��\��N $�[�%  (x-�h� )��� (7*�
	 7'#+� )%��% 6%	(� ������ �%'�  

)�6 ]�6 =>?%� #:�%) ���)�� 4�M  . �?�)4��U �&�� ^.M � J ��
�����9! �) � '/�3 X

��� �)��& �� (:��
'*��+� ' [ _�#2:� gh& 6%-�2[ ^��	� �%)��\'� 	�M��  . <�r� O%� 0 (� 

	�.M � J �?�)$�  4�M =>?% $�[�% �)  ��
'*��+� ,&�! ISSR �  AFLP 1�!'! (� C� 

 �d� ��)' (2&�9� �?�) (Nagoaka & Ogihara 1997, Manifesto et al. 2001). ]��� � 

O%��I�
(Zhuang et al. 2002) � (a ��)%) O�+� ��H O%f	��� 8�% V:� ,&�! Y�'� �) 4�M )�`

�
'*��+�� RFLP � RGA!'#� � 1��% � �� %�#� � 4)���#�� �� ! Y�% ,&�! j� '*��+� �) N

��
 ���*#:2�
 '*	� #M%)  .�#��'\U Y�� ;�x-�h� N�%��a '*��	�:� �n�� ���'*��+� AFLP   

a'! �)� �� 1RGA� 	 �M��.% '� � '*��+� �S�&% NAFLP-RGA8'x� 	' )� (a �&% 4�

�	  �! (2 H $�[�% �) ��%�!F� %�H	8��� �� O�+� V:	 �! �) � �
)����� (+�� (� ������ 

���a�%��a �	�n�� 	� �M�� (#M%) (Zhang et al. 2007) .  

) $%'����'� 4�M V&� (��+!S�&% / 1�'!�+(��) )��a��  �%)��� ��&% 4��U .  (x-�h� 

 (�-�%)	� O�+� $%'���� 7 �
) @��\ � O%'�% �) 4�M =>?% $�[�% ()f� (� 'a� (a V[� � J 

��U �
%�\ OU( 6% ���I�IQ! '*� j4�M ��%. "�.Q! ��0 #���I	  %� 	�\%) � 	���\ $�[�%

	� ������ ����� ���'� ��q#�% ��+8 6% 	M�� O%�! �:�%) 	�9� . '
 �) (7 1�!'! N���

 ���+7W �)	(���'�  �
�3>?% 	 ����� �����4�M ����! � ��q#�% 	#� (��0 (7 ��%  ��
)%��

"���-��f�8� ��
'����4)�� '��� (�h � OU  ��% . %A-N#8' �%'[ 	�%'�% $�[�%  �)� '#&>a j

� (��%��	 -�� ��%�!�#�� ��%'[ ^�I	M�� ���U 	���� (0��`� )��� 6%  |'#+� ������ �

�M��. '*��+� N�%'�� � RGA%f�� '*���� ��%�! 	� ������ ����� �� ! � (��+! O$�[�% �M��  . ��

IQ! )����% $�[�% j��%'	���\ � 	V[� �) � 
�% 6% %f�% � � �'�:�! N�� � V�x2! �� ��	 �  a .

���!'! N�[� (a 1
 	�%'�% V� � �'���\ $�[�% '#&>a �)	�I#H�� �� a �) � e k[%� S%
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DDb                                                                                      1�23 4)%6O%��.�
 �    

)'�&% 4�� .&�'�	% 4'`M �H�� )��� '*��+� V[� N�I#e � OU �) S%	  _n��#3% � �M��


�-�� � �'�#�� ��%'[ ^�I�&% (#8' �%'[ OU �� a �) 	. �)�� �) %f�% 	���\ V[� '#&>a 

	�%'�% $�[�%�  �&% 4)�� (��+� 	��-) (� �&% N.�� f�� ���'�M V[� �� 7 �) 6�%' �f� %f�% 

	� ���'�M 4'`M �M�� .   

 

 
 

�%)���    ����eeee� N��x! $%'����)  G�� 6% 4)�Q#&% �� $�  $�[�% ������ ����� �� ! � �����+��\ O%f�

UPGMA)��a�� (��+! 1�'/  � .  
Fig. 1. Dendrogram of genetic relatedness and resistance gene diversity in wheat using UPGMA method 

and Jaccard� s coefficent. R: resistant; S: susceptible. 
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.�#�� �� ! $%�! 	&�'�	������ ����� �� ! � �������� (� � '*��+� ,&�! $�  �) � 	-�.-RGA            DD~ 

 

 

 

 
 ^IM�e6��8�'#I-% G��� �rI! ;�xh[ '� 4�M '��
'*��+� S�&%�P54N (C), P810 (B), 

P14N (A).� )%�0% �� $�[�% 4���M '*��	 �M��.  
Fig. 1. Banding pattern of PCR products from P14N (A), P810 (B) and (C) P54N primer pairs. The 

numbers correspond to cultivars.   
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DDc                                                                                      1�23 4)%6O%��.�
 �    

'�&�	% $�[�% '#&>a ��%'	� O�+� 	 �� (a �
)� ,�%�� k��! '#&>a O��) �) $�[�% 'ra% 4�*

�\�����+�� 	 �M��.M $�[�% <�r� O%� 0 (� �)�'�6 �) (a O%'�J � ��3%� '#&>a '� �%'[ 

(#8' !U 6% �) '
 ���%�)' =>?% >�4� ��%.H V[� ����-% �� a �) (a 6�#+ � �4�M k[%��U 6% (+ O

�&% (#8'. �) (a S�[ � ;>8 $�[�% �6 j�%�%) ����%) �� '#&>a '� |'#+� )%��% BB � 

KAL� 	 � M�� .�a�� '� 4'`M �) �(#8' �%'[ S�[ �� a �) (a fKAL�&% |'#+� OU ��   .

)f��I	'�M �� %f�% � ��	 -�� ��%�!�% ^����� � �&% 4)�� OU 4'`M �) %f�% (a �M�� N� � 

'�M�) (a��V
 �� a � %�%) ���%� |'#+� �� NAR� 	 � M�� .% V[� (&��%'	 � |'!% �S�W 

�\ (h�%� S'%6�����+�?�\ 	��#�% �) � (#M%�� �% $�[�% '#&>a ��%'	4�M k[%�  ��%. �) 

���\ $�[�% 4'`M )���	0>W% 	�9! %A- � 4)�2� �&) �) �[) ^��� ����� OU X	 �M�� .

&�'�	� � '#&>a �� $�[�% �H '����� �� ! (�� (� ������ ������ ����#� f����a Y����+� p	 

� O�+�	 �
) .<�r� O%� 0 (��a � ^��M )�6 ]�6 (� S�:3 $�[�% ($�[�% �n��	�I#H�� �e �S%

!	H 	 ���
 ��
 ��IH � � �&��U �N2-�a � Yr6/6 ��#�% �)� 4�M k[%� V
 �� a �) '#&>a 

�& �� $���� (a $�[�% '�� ��(�$����  2:� ��h� ���%	IQ! O��U 6% �)' j�4� ��% . $���� V[� )���


�� �) � �'�� S�:3 $�[�% N	 M�� ��%�!	% 6% �(a �M�� N�I#H�� e 4)�� OU 4'`M �) S%

�&%.- S�:3 V[� )��� 	� �) �-�� �&% NI�� $���� $�[�% O������ (��+! ^� (� ������ 

 (�3'� )�6 ]�6�(l
� %� �M�� ���U 6�- $�[�% %'	�J � � � f��� �) (a �6 j� �3%� '#&>a '

(#8' �%'[  �) '
 ���% �%�%)�����������  )�6 ]�6 (� �O�:I (Yr6, 24, 35, 43, 45 /17) 

	� � M��. ���� V[�  (Yr6,17,35,45/24,43)- V[� �� 7 �) (7 f�� 	 ��&% 4�M k[%� ^[%�3 �) 

 ������ ����� (�3'� )�6 ]�6 (��
�(l %� Yr6, 35, 45 V[� �� -	 �'#+��&% .  (� (��! ��

%��#� N�� 's � Y	 �&� '*��+� RGA��%�! 	� 2:� ��h� 	 ����� �� ! � (��+! O%f�� '*���� 

 �������� f�M��.�#� ����+� Y	 2� 	IQ! '� ��H '� Y�'� � $�  ��� y�#q� $�[�% X8�� j� (

���� � 4'`M�� (� ������ ����� ,&�! ��RGA)' G�%f _>2[ � �&% 4�(Chen et al. 1998)  .

 I! ��� �)� jRGAM�H O��� $�[�% �M�H 6% %� ( �Q& (� $���� $�[�% � �%) ( ��)�H |�� 6% %� 

IQ! S�:3�)��� j )���6	 4)%6 ����F; (Chen et al. 1998. l�
 �Y�'� $�[�% N  

Oryza sativa japonica  6% ^��a ��h� O. sativa indica % ,&�! � I! N�IQ! j� j  
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.�#�� �� ! $%�! 	&�'�	������ ����� �� ! � �������� (� � '*��+� ,&�! $�  �) � 	-�.-RGA            DD� 

M�4 %��(Chen et al. 1998)   .  

        

(`�#�(`�#�(`�#�(`�#�        

% '�� �� N '*��+�RGA �	 ��%�! $�[�% 	#����� � 	.�#�� ���#�%'[ 6% 	2�7'! � %����� O���.  

��`�U 6%�% (I� I! N� y�#q� �Q? �) j� x	#�� �� ! �I	�� ! � ���� � ��h� %� ������ 

&�'� O��f�
	� 	 ���� ��a� �'#&>�a'! (�?�3 �2	#� �) � 4)�� �Q? �) '
 6% � NI�� (`

#� ��%�#� �&%� (`�'�5q+� _>��a 	�H '� � �� ! (��
) (�%�% �Q? j.% �� � �) �)��� N

(���'� �
�%'� =>?% �� (� ������ �����  ��
 	���� �'*-��'TRGA �
'*��+� '��& (� 

)�%) ��9��%6 �%' '*��+� RGA�& K>\ '� �+� '�����Q� ����� )�\ �)�\ (� ��
'* %� 

��O�	�  � 7.  (��7��������3 pq�  NBS-LRR  	� �������� (� ������ �����  � M�� (a

�#:�� _��O��!�H ��q+! �)(#M%) p��  �� L!�'H 4�  a �a� 	 �)  	0�8) $��H 4'��q� '�:�

�	 � M�� . "� .! RGA ��&% ��#7% ��)%� '�T � �%'.! ^��[ O%f���IM � J 	(�?�3 n��  4)�� 

� 4�' "� ��
'6�TU y�#q� ;�2�7'! �� �	O%�! )��� '�r.! %� 	0� #� ��
 	-%�!  .  

��}�!��� �� � '#&>7 '% ,&�! RGA N�% �� 7 O��� %� �������� (� ������ 	��0 �� ! �

=>?% �%'� $�[�% ��q#�% �) ��%�! 	� ;�0>W%#�� �I	 �� $%�! � =>?%%'�  (� ������

� 7 "�7 �������� .	� �)%'8% 	.�#�� �� ! )��� �) X�[) ;�0>W%  	 �� p�H �) ��%�!

	� ������ ����� �� ! )��� �) �>W% � )�� ��7 (� ��6�'#
  ����� N#\�& 	�'
 �) ��%�!

'���7 �������� (� ������ p�%f8% ��s � (� ������)�M�� (#M%)   .  

 

k�� �k�� �k�� �k�� �        

 (s3>� ��� ;�9Q? (�)121-123 (�*�% N#��:	)�M (x�%'�  .  

O�����*� 	��+� :1�23 �/'��0 4��5 � �4)%6 ���+8% )%6'8 ��6���+7 ��/���9�  ���� 

 (:&�� �6%�
%�9!� ;�����-� .!��� �<��� =>?% ;����9! (:&�� �@'7 

�� ��A� ��;�2!�I� <�L:� 4� : mansureh_1343@yahoo.com � �@'7

)'H���+7 �O%'�! 4�*+�%) �6� 
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