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The study was designed to characterize the genetic 

diversity within a subset of 20 Iranians rice (Oryza sativa L.) 

varieties using 19 microsatellite markers linked to the genes 

controlling drought tolerance. Also drought resistance index as 

an important integrative trait in maturity stage was evaluated 

in 20 varieties in two environments (stress and non-stress). 

Results of the combined analysis showed significant 

differences (P<0.01) between varieties and drought resistance 

index. According to the results obtained, varieties Sangejoe, 

Khazar and 831 showed the highest stability for yield and 

physiological characteristics. A total of 19 simple sequences 

repeats (SSR) in the 20 genotypes studied revealed 

polymorphism. The total number of alleles observed were 142 

with an average of 7.47 allele per locus. Among the markers, 

RM166 represented the highest number of alleles (11 alleles) 

and RM152, and RM555 represented the lowest number of 

alleles (5 alleles). The average value of PIC was 0.817. 

Computation of genetic similarity with molecular data by 

Jacard similarity coefficient and UPGMA algorithm, divided 

the genotypes into 6 groups. Principal coordinated analysis 

was conducted in order to determine the relationships among 

genotypes. The SSR markers used thoroughly showed genetic 

diversity among the Iranians rice varieties 
 

Keywords: Rice, Genetic diversity, Drought tolerance, 

Drought resistance index, microsatellite markers. 
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�^ )� �-�!�� $-�3�%��&) 8k^)�

 
&��1��1 U  � ��?�
�,!  	��-��!�� ��?� ()� 
�\

	�-�,� �8! J�!�C�& 3& 	��k��& �� � 5&  
&d6&

Photoshop 2684 J
�^. )��D ) d+�  5&

	�&� �
�A�? )��,� # 8' 3& 	��k��& �� $F�CF�� 5�-4 

 9� 
�qF& �UPGMA �8! _��� �  
&d6&NTSYS 

version2.1 2684 ��+!&.  )��,� # 8'�
�A�?  )�

8�j�� M%F� 
���U%��6�A $q��S�- # 8'5 

)92/0=r ( b�
 8 �� )� 2S�! # 8' M%Sh 3& �-  

$F � $!6 ) # 8'Dice (	��� u��W� # 8' �  �7 

� �84 H�Z�!& .  

2%68� J�1]\& ��TMC�8
PIC  
�,! )A �-� 	�


�,! �-� 8q!�,! 8- b3
& 	���T 
�%� 5&8� $*C�

 )W�&
 _��� �2�&3 �� )S��R� (Mohammadi. 

2006):  

3                                 (��� � 1 � ∑ P��
	


���  

                                                                     
3. Rice Microsatellite 

4. Jacard 

5. Cophenetic correlation coefficient 

6. Nei & Li 

7. Simple Matching 

8. Polymorphic Information Content 
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$�:� �^
� U  ������ 
&�. )� J
�S1
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 � $C,D )� 2���a� rD��  P��& 8�

9h
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dD

�8C*�1 5
&� �/ ; $4. � � 5�-

 &
 HI ��S�A >�� _ &8� 
� 
�,!

8� 8N!�
�� gC%�!L ��,�� P��& 
� �$

$�V]^& �  �
�� >Z��%�& ; j � 	��

���68 .19  	
&�-��d 
 5�-8q!�,! 2k?

 ; & 
� 
� ):F�W�20 f��+� 
� g%��!L 

 ;%q!�%47/7  	�q �? 8- 5&3& )� MFI
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[
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1. Nei Index 

2. Shannon’s Information Index

3. Unweighted paired Group Meth

Arithmetic 

4. Analysis of  Molecular Varianc
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&� ) d+� 7 ��!

 _%R�C*�1 
&d%� 8�
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 MC�1- M��A 5
�%�I _ &8� �� 
� z��*� �8C*�1 ;%q!�%� )� �a� )dS� ~!
 (HI ��S�A � )h ~!
d�8(  

 ���?1- g%��!L 
� 
I 5&d?& � )!&� �8C*�1 2k^ p!� 
&� ) d+� $�I >�� 2R� � H�*W� 5
�%�I _ &8� 
� 7!8� 5�- 

���8%%m� O�  )?
� 5�&3I  
 J�:�8� ;%q!�%�(MS)  

z��*� �8C*�1  )��D �&�:� )��� 
�  )��D 
�8/ )!&� �&�:�  )!&� 
&d- 
3�  

_%R�  1  **71/12498364  **1333/26  **033/1456  **000053/0  

&8C� _%R� 
�
�  4  3100/67000  21666/0  79166/0  000001/0  

g%��!L  19  **12/2402199  **2263/36  **464/205  **000016/0  
g%��!L  ×_%R�  19  **940/326514  **5017/4  **2087/26  **000004/0  
	�S��& $, ��3I  76  18/3234  2166667/0  703947/0  00000002/0  

# 8' J&8%%m� )�^
�(    40/1  37/2  57/1  57/0  

ns � * �**: $�:� 8%=$�:� � 
&� ����Q& V�W� 
� 
&�5%  �1%.  

  

  
 MC�2- g%��!L 
� $C,D )� 2���a� rD�� 
&���! $�
8� �
�� 7!8� 5�-  

  

 $*C���T(PIC)  3&89/0 ��70/0  � ��� 8%m��

 
I ;%q!�%�817/0 �� �84 �
�I8�  8q!�,! )A

RM166 �!�� �&�:� ; 8�,%� �%F�� �� )11 MFI(  �

PIC 89/0  � ; 8�,%� 8q!�,!RM152 ��  �%F��

�!�� �&�:� ; 8��A )5 MFI(  �PIC 7/0  ; 8��APIC 

�&� 
�,! &
.  f��� � $! $!L f��� )S��R� 7 ��!

� $�%��!L2%:�? ;%  ;%� $C%�!L )*^�6 � )��,� � �-

2%:�? )� �-2684 J
�^ 8 3 ��&�? V8�.  
  

 ���?2- 
�!�� $��1]\& rD�� )I(� 	�q �? �^
�  MC� ��T 5�-)P (
�N�!& �
�� $�%��q 3�8�- �  

Exp_Het P I 2%:�? 

0.73 ± 0.12 40% 0.98 ± 0.21  ��h
&$��� 

0.79 ± 0.11 71% 1.51 ± 0.33  V]^& ��h
& 	�� 

0.63 ± 0.17 50% 1.06 ± 0.35 �%�& ; j >Z� 

— — 1.81 ± 0.28 MA 

  
 ���?3- 2%:�? ;%� $C%�!L )*^�6 � )��,�8� �- rD�� P��&Nei  �$S 
& H���Q& �� 

2%:�? $��� ��h
& V]^& ��h
&	�� >Z� �%�& ; j 

$��� ��h
& **** 0.4487 0.1540 

V]^& ��h
&	�� 0.8014 **** 0.3936 
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&
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>Z��%�& ; j 1.8710 0.9324 **** 

           * 2%:�? ;%� $C%�!L )*^�6 8q!�%� p 8��� 8Wh ;% �/ �&�1& � $C%�!L )��,� 8q!�%� p 8��� 8Wh 5j�� �&�1&2�& �-. 

 ���?4-  �&�:�I	�-�,� MF	�� )Na(�&�:� � I8Xs� MF )Ne ( $!L f��� �Nei  

 $!L f���Nei Ne Na �&86& �&�:� 2%:�? 

0.61 ± 0.1 2.68 ± 0.54 2.74 ± 0.45 3 $��� ��h
& 

0.75 ± 0.11 4.46 ± 1.35 5.16 ± 1.39 10 V]^& ��h
&	�� 

0.59 ± 0.16 2.76 ± 0.95 3.47 ± 1.02 7 >Z��%�& ; j 

0.65 ± 0.12 3.3 ± 0.95 3.79 ± 0.95 ― ;%q!�%� 

 ���?5- �$C,D )� _S�8� J�k^ �-843�=I _��� 	���%F�� 5�-�!�� )��&� � �&�:� �$*C���T J�1]\& 2%68�  

0��� 
���&�	�1.  

SSR 

*2$����� 2)�! ��23/  

 ���2)�! �����  

*2$ &�4�/)bp( 
PIC 
��  �! 78/&� 9�+:  

1  RM3 8 111-124 0.860 ;&! 
(��-8% ��-��  

2 RM72 10 136-155 0.890 
�2�� �� &� �/  

3 RM125 8 120-149 0.780 <=&� ;&! >�?  

4 RM152 5 158-169 0.700 �)�� �&����  

5 RM166 11 117-162 0.890 <=&� ;&! @&�  

6 RM208 6 106-109 0.775 �$��&! # �$  

7 RM209 6 123-157 0.720 ;&! �� �)	
� ���2�  

8 RM210 9 137-156 0.825 �/�! A�+/��  

9 RM212 10 112-139 0.873 ;&! B. 
8�) ���,C�  

10 RM228 10 108-118 0.855 �2�� >�",)� 
 -,�%�,�  

11 RM257 7 203-222 0.810 �)�� �&����  

12 RM273 6 188-203 0.855 �)�� ��-� �	
  

13 RM317 8 147-161 0.855 �/�! �� �$�  ��23/  

14 RM454 6 195-212 0.813 ;&! �-�%� D��)�,�  

15 RM520 7 222-258 0.852 �$�  �� �)�� ��23/  

16 RM525 7 171-199 0.785 
��  �! ��
�"� # �$  

17 RM545 6 214-241 0.780 E�  *��� �&����  

18 RM555 5 218-235 0.765 	�2)� ���% ����  

19 RM566 7 238-272 0.840 �$�  >�?  

DF G�H — 142 — 15.523 — 

I�()��� ― 7.47 — 0.817 —  

  

��! P��&8� � 7)  f��� 
&d%� ; 8�,%� �	��I 2��

g%��!L ;%� 
� �$�%:�? 
�
� V]^& ��h
& 5�-  	��

�� 	�-�,� . �&�:� �$�%��!L f��� 
&d%� ; 8�,%� &8 3

8Xs� MFI �$!L f��� $!� �q �? �^
�	 ��T 5�- MC�

rD�� 3& $q�- )A L f��� 9�� 5�- 
�
� $C%�!

2%:�? � �84 �
�I8� 2%:�? ; & 
� ����- �-.  ; &

 2%:�? ; & �&86& �&�:� )A ���� M%F� ; & )� � �� 8�&

; & ; �F&� $68\ 3& � 	��� 8q � 2%:�? �� 3& 8�,%� 

8� 5j�� $C%�!L d ��� 3& 2%:�? &8 3 ��!��� 
&�
�D

V]^& ��h
& � �  	��)  ��h
& 3& 9%a��� $68:� J
�^

� $*R� ��h
& �� $�&�
&� ��h
& $h]� u 8\ 3& �  $�&�
&

 ��h
& 8 �� �� $*R� ��h
& $h]� u 8\ 3& �  �

V]^& � $*Sh 	��) 	��I 2�� �!& . )�%�3 ; &8����

�!
&� $1���� $C%�!L  5�-
��A�6 �� 	�� K1�� )A

2%:�? 8 �� )� 2S�! 2%:�? ; & 
� $C%�!L f���  �-

���� 8�j��.  

 
 ���?6-  p!� 
&� ) d+�	�&�  5�- $F�CF��AMOVA)(  
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p!� 
&� �^
� MS  SS df J&8%%m� OS�� 

80.793 525.176 1050.352 2 2%:�? ;%� 

19.207 124.850 2122.448 17 2%:�? 
�
� 

100 650.026 3172.800 19 MA 


��- ���? 
� )A 
�\6 MC� �3  	�-�,�

$� 2%:�? ;%� p!� 
&� �  f��� ���  3& 8�,%� ��-

2%:�? 
�
�2�& �-.  2*1 ;%� 8�,%� f���

2%:�? 2%:�? 
�
� �&86& f��� )� 2S�! �-  ; & �-

2�& 2%:�?3& U  8- 
�
� �&86& )A  �
�� 5�-

;q�- $C%�!L 	��� 5&
&� ):F�W�  
� ; & 	��� 58�

2%:�? ;%� $C%�!L 	��� )A 2�& $F�Q )� �-  2*1


I $� �F&� f��� J&8X&  ��- &
 $���k�� $C%�!L 	8%D�

$� 
�,! 9- )� 2S�! ��-�.  J&8X& 8q � [8\ 3&

$�%*h&� $C L�F�A& � 8m?2%:�? $ �%6&  Y*�Z� 5�-

$� 3& �!&�� $C%�!L f��� > &d6& $W%R� J&8X&  ;%�

2%:�? ���� $�
8� �
�� 5�-.  

)� �&84�
�!� 2��  5&8� 	��I20  �� 7!8� g%��!L

 )��,� # 8' 3& 	��k��&Jacard )92/0  =r ( b�
 �

	�84 5���UPGMA � ��=�& M^&�6 P��&8� �

b8� _D �)��,� # &8'  )Wa! 
�15/0  8N! 
�

� �� )�684 Lg%��!  )� &
 �-6 �8A 9%�a� 	�84 

) MC�4.( $*^& J�`�Z� )� ) d+� )PCOA(1  )�

g%��!L 8��]A ) d+� 	���A�% �� 5�R!  7!8� 5�-

                                                                     
1.Principle Coordinate Analysis 

 	��� ):F�W� �
�� �MC�5  5�:��� >�A&8/

g%��!L $� 
�,! &
 �- �-�.  
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&� ) d+� 
&���! $F�CF�� 5�-  
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��T ��!L 5�
 $�D&��C  O 3�� 5&
&� �j�� $*C�

g%��!L  U%Ck� 5&8� � 	��� ):F�W� �
�� 7!8� 5�-

)� 
&� $� #���� �7!8� 5�- �����.  ��h
& ;%�G�-

~��  �8C*�1 >-�A �� �?2/5% >-�A �� 
dD �

 �8C*�16/2 % ; j �831  �8C*�1 >-�A ��7/1% 

)�  
&��1�!�� )�D��� $C,D >�� )� ���a� ��h
& .

 8q � 3& M^�Q 7 ��! 8 �� �� 5���Q �� E�6 7 ��!

 )��&� $!&�Z�-  )�%�3 ; & 
� 	�� ��+!& J�a%aR�

2�&.
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$*^& J�`�Z� )� ) d+� �� )PCOA(  

 
�):F�W� �  843�=I _���RM166. 
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&
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)U-�T  	
��� 5�-2  �22cLadder ����-(  

  

Fukai and Cooper (1995)  �!���! 
���&)A 

�� u%k*� J�a%aR� $C L�F� d%6 � )��!8� 5�- )� 5�&.! 

$� 
&�� g%��!L 5�- 7!8� M�R�� )� $C,D &
 3& 

5�
 �8C*�1 )!&� 
I �- H�Z�!& ����! )� 5
�\ )A 

g%��!L 5�- M�R�� )� $C,D �8C*�1 )!&� 58�j�� 

&
 2S�! )� 8 �� g%��!L �- )��&� ����� .; & ;%aaR� 

;%�G�- 
�%� �!���! )A M%F� $*^& 58�A 268,%/ 


� V]^& 5&8� 2���a� )� $C,D 
� �7!8� ��1 

$ ����� u%h� _%R� 2,A 7!8� 2�& .)� 	�%a1 


I ��- g%��!L $ �- )A 2R� _ &8� ��S�A �HI 

M%�!��/ HI �8� ��D &
 
� �Q $ j�� �kQ $� ����A 

8��� ��
 	�8A � 
� )+%�! �8C*�1 )!&� 58�,%�  d%!

$� �%F�� ���A . )A �&� 
�,! d%! 8'�Q > ��3I 7 ��!

g%��!L $�I 2%:'�;%%:� �7!8� 5�-  �!�
 	���A


I $,�A&�2�& HI ��S�A >�� )� �- . ; &8����

$� ����,%/ �7!8� M�R�� ��h
& ):F�W� 
�N�� )� ���

$4. � � 5d��& M%�!��/ �$�I M%�!��/ ��!�� $ �-

HI $S�! 5&��R� )� )A �8�  o�S�
& 
� 9%a��� 
�\

)� �����- 	�%4 $�I 2%:'� �� 	. � 
�\�
�� 5& 8N!

�!8%4 
&8h.  
� )A f�'�� ; & )� )?�� �� ;%�G�-

)!&� �&�:� >-�A �u%aR� ; & 8%X@� )��D 
� 8/ 5�-

 >-�A 
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1. Marker assistance selection 
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2. Heterosis 

3. Transgressive segregation 
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