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 �"��"�#AFLP
�

�$�%# &�'�1���() *�+, -2*��$	/ *'��� -1���() 0	3/ -30	3/ - �5, �/6749���� :�$�/� -5 � 
'$)��<� ���# *=6  

  
1 �2  �5- ���� �������� ������� !�	"	 #$� ��%��&�� �  �"&�� ���������	�'� *�+� � ,.��0 ��"6  ��7���� 
�8.

:��6 ��;���� �0����� �3- ������� �<�'= >$��? � �0����� ��7���� �@��6 ����A�	 ��"6  ��;�����'�6 B����� 4- �C. 
,�D@ ��8. E�"? ������	 ���0��� � >$��? �<�'=  :�&��:�&F86 �6 -  ��"6 ��%��&���7�EH@��6  ��7���� 
�8. �0�����

:��6 ��;����  
 

),I�%�� J%��	 :25/9/1392- L"%MN J%��	 :18/1/1393(  
�$	�?

!��P !Q�? �7�&�R S��	 T@�� T�	 "$�"$ �� �.��0 �U�V�? �%�� �"%MN �����$ � ��IP ��W��? ��@ #��&� �� � �@ 
�? �"78�. T@�� ��� . �7�&�R S��	 T%�?0P Y%� ��77  "60��P ,[Q ,[@ 0� ���[&�� �$ �Q \�	��RAFLP �� ���"$.  ��

 S���?245 �P Y�$ 0� #� �� ���%� ���� ��227 �� ��������$ ]7� �  Y�;���?��@���� ���<	 ��]7�� 42/32  "@ �� ����
";���� �$� . Y�;���?�� �+�� �87��&�? �]7��� ��.�=� �� E�� $# !�	"	 37/92  �+��� 43/0 ��$ . �8� ���"$

���?P  �7�&�R S��	 ��@ #8�Q 0� ���<	P? ]A_S��	 �"` ��R  :���� ab�� � �� #� ��"60��P !��"	 ,[@ Y�$ 0� #� ��� :���
!��"	 E90-M160  �E100-M160  �E100-M150 !��"	 "%�� #$ ,'F�@$ �� �"	U�$ "%���? � �� � ����� c�V&b� ��b #

\�	��R E%��	 �� ,���d ������ �[%� �"	0��$ T�� �@ Y%� 0� ���� !��"	 Y%�@ ��<$ ��<A�W? ��"$ � �Q ��� 0� ���[&�� �$
 ��@";����AFLP �? ������N ���� .#��b #%E�	  ��%�F�@ ��V	� L�� 0� ���[&�� �$#��@ \�	��R  ��"6 T� #$ �� �@e�F�	 

�"� #� e�F�	 �$  ���$\�	��R  �@,�$�W? #A�&<? �% 
"6 ��"� \�	 f��A 0� �'F� ,���� ��'� >?�Q ,�$�W? Y%� �?� . ��� 0�
";%�� ��&b�� #%E�	  �7�&�R\�	��R�@ 
"� 0� ���[&�� �$ ��EI� STRUCTURE ��� :��� #�  �� #$ ,�<�Q ��&b��,�<�Q"%0 

,�� g�7[	 ]$�h �8+� ."$  B��� Y%�21  �35  \�	��R$#  !�	"	 ��"6 #$1 � 2  � !F&�?21 #$ E�� \�	��R  i�8j? :���.
���� #&b���. \�	��R "%0 "@ #$ i�$"? ��@  �����"I � ��&b�� f��A 0� ,�<�QP$ �� ,@�'� Y%"&��$ �8A� &��� e@��  �

��"6 "%�� 0� ���[&?  �@����$ . ��.�=�]+�d  "k�d T@�lN 0� ���?  �� :��	#?��"$ �@:�7? �����@ ��<$ �d�+� �  �$�%
�=�'	��  ���[&��"��.  

 
���� �$	5@ ��: ���?P  ��7�&�R S��	 ��@�7�&�R ��&b�� ��"60��P ��'��"	  
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*#$=#  
e�? ��� �"� �%�M� :�@��6 Y%"	  � Y�?0	nY�? 

 ����� T�$#� 0� g% � �R"�� 
��� D	�"N 
�����? Y� 
 "�$ 0��� ���$�  "�$ ���$ � #%Mo	 �8+� #%�N ��&F@

)Emam, 2007(  �Y%� 0����  ���V&h� � e�? ��[+ ��'�$
�"�$ � ��A�	 T%�EI� �  0� ��� �� ���,%�A��  �8+� ��@

#?��"$  ��@#$ ���l�  p�F�? �0�d Y%��?���.  
�@�6P qW� 0� 
�R �� :P ���P"$ � �7�&�R S��	  e��N

 B��� � #%�N ��d�+� ���? �7�&�R r$��� Y��<	 � :�@��6
���F$#?��"$ 0� � #$ ��	�'� *�+� ��@ �? ����  ���

)Ganjkhanlo et al., 2012 ( ����? a�j�	 �
#?��"$ ��"$ ��Q :��� �"%MN"��o	  ,s�[d � �Q *�+� ��@

 �7�&�R >$��?#$ #%�N � ����� "?� g% :���.  �� ,��@�
�l%� ��  ��"$ Y%�A�� p�j&�� ���%"'�@ ���%� ���� )Zaheer 

et al., 2008(. 0� P �� �Q S��	 E��"? 0� �7% :�"%� #� ���
 :��$ �?�$ � >��� �7�&�R S��	 ]�A� #$ ,�� #���?���b

#�W�? Y%� �� �Q� #$ ��"$ �+�b ,��@�  ���� :�"6��l�
)Shahmoradi et al., 2011.(  

 L��  �� �7�&�R S��	 ���P"$ ��"$ �[8&j? ��@
#��6 �? #8�Q :P 0� #� ���� ��Q� �@��6 ��@  #$ :��	

 ��7%R�A�&�� ��7�?���"6� �g%R�A�I��? ��[+ 0� ���[&��
���� ����� �A�7A�? � �%�������$ .#$  �@��6 :�"6��l�

tU��<? �&'? �A�7A�? ��@";���� 0� ���[&�� "$ �DNA  ��
"$ S��	 ,�+ 0� :����=� ,�Q �@";���� "%�� #$ ,'F� 

�? q�Q"	 g%R�A�I��? ��@";���� B��� ��@� . 0� �7%
g��7	 �8+� ��@�"$��� �A�7A�? ��@�  ���P"$ � ���"$

#.���? �� �7�&�R S��	 qW� 
�R ��@  � ����N
,�<�Q � �7�&�R ��<A�W? �� ���P 0� #���$ ���[&�� ��"$ �@ 

,�� ��	�'� *�+� . "&��$ �8+� Y�� �7�&�R S��	
#?��"$  ��Q� #$ i��? T�%E6 
���� � ���$ �d�+� ��@

�? ���"$ ���? ,[+ u�d 0� p�8W? �7�&�R S��	  ���$
)Mohammadi, 2006.(  �� �A�7A�? ��@";���� 0� ���

��  �� ���%0 ����? ,�� ��� ���[&�� �7�&�R S��	 ���"$
�? �� #$ #� ����� ���? ���.  

#$ #� ��@�lN ��  �7�&�R S��	 �$�%0�� ��v�?72 
 ��@";���� 0� ���[&�� �$ ����"� 
��6 \�	��� AFLP �

17 ,I"6 ��"h ���"$ ���? �.��0 ,[+�  #� ��� :���3 
 ,[Q"60��P EcoRI  �MseI �1582 ]7��� ����  ���%�

�"��� )Osmani and Siosemardeh., 2009( . Y%�

���? #$ #Q�	 �$ Y�w%�&� #��&� ��?P ,�� #$ ������ �"�6
#� \�	��� :��? �%U�$ �7�&�R S��	 ��Q� �@ ��� #� �
�? #$ ���P 0� :��	 \�	��� :���.��@  "	"$T@�lN ��  ��@

 ���%P"� ���[&�� �)Osmani and Siosemardeh., 
2009 .(� :���7�@ � ���@�"$)Ebrahimi et al., 2010 (

&�R S��	 �7�73  #��6 �� 0� :�"%� �Q #����H. vulgare � 
H. spontaneum ��  0� ���[&�� �$15 �� ,[Q ";��

��"h ���"$ ���? ����@�?E%�  #� ���"� :���. � �����
 #��6 �� "@ �� S��	 ���"$ ��"$ ����@�?E%� ��@";����

��&F@ ��?���.  
 �7�&�R S��	 �$�%0��69  0� ���[&�� �$ �Q eh�16 

�� ";��SSR  ]� ��52 AP Y�;���? �$ ]25/3 �"� ���%� .
� ���&�? e@ ]7��� ��.�=94/0 $#  �?P ,�� �$ �

$ �� ��Q�? S��	 ]� �� ,F���	 #7�%�# ��� #�Q�	 �$�b� 
 
�h�� � �@";���� 0� ���[&�� #$ 0��� #� �� ������N �?�
 ,�� 
0U ��.�=� ,�+ #$ :���� ��"$ "&��$

)Jaishwal et al., 2010 .( �7�&�R S��	 �$�%0��35  Y%U
 0� ���[&�� �$ ��Q eh� �19  "60��P ,[Q SSR � EST-

SSR S���? �� #� �� 
����157  �$ ]7��� ]AP
 Y�;���?85/7 �� ��A�	 "60��P ,[Q "@ ��0� #$ ]AP . 0�

 S��	 :�E�? Y%"&��$ ���R S��	 "v�9/0  :P Y%"&�� �
17/0 ��$ .#$ ]� ��=� � �� ���? ��@";���� T%�?0P Y%

\�	��R ��&F���	 ���[&��  0� �� �?"� #$ B�Fd ���F$ ��@
\�	��R #��$  ���� g�7[	 �@)Heidari et al., 2011 .(

 :���7�@ � �8��b w�6)Ganjkhanlo et al., 2012(  S��	
 �7�&�R35  0� ���[&�� �$ �Q \�	��R44  ";���� ,[Q

 �� �� ����@�?E%��$�%0�� ����  #$ ,'F� 
�h�� #$ ]��	
J% ���"� ���"$ �6�0 .]+�d w%�&� B���"$ 0� �44  ,[Q

�";���� 36  #� ������ ��A�	 �� �'���? ����� ��;A� ,[Q
 S���? ��268  Y�;���? �$ ]7��� ]AP44/7  ��0� #$ ]AP

�� ��A�	 ����@�?E%� ��;%�Q "@ . ��"$ ��R S��	 :�E�?
? �� ���[&�� ���? ��@";���� �����53/0  �	93/0  �$

 Y�;���?78/0 #$ �?P ,�� . Y����? Y%� w%�&� #$ #Q�	 �$
#��b #%E�	 0� ]+�d  ��� ��&��� ���s� �@";���� Y%�

���h�� ���[	 ,@�'� � �@ $ �� �Q 
�h�� �7�&�R ��@#  ���
���� �%����� p�8W?.  

��"6 � �7�&�R S��	 ���"$ ���� �� \�	��R ���$  "$ �@
�? B��� g% g�7[	 :�7?� �,@�'� �% #8+�I x%"	

\�	��R �7�&�R ��&b�� B��� "$ ,�<�Q  ���� ��Q� E�� �@
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 �����"I ���[	 B��� "$ #�P�? y���? ���P �8A �"�6 . Y%�
��"6 S�� ���$  �� #� ,�� ���? ��.�k�? #8�Q 0�

���"$  �$ �@";���� i�'	�� #%E�	 �����@ ��<&? ��@
:�7? �"&�� ��R ��@ ��,�� 0��� ���? ��[+ ��� . ��&b��

 �����"I ���[	 ]+�d ,�<�QP �� #� ,�� �8A
��"6"%0 ���� ��Q� �<�'= ,�<�Q g% �� z8&j? ��@ .

 �#<A�W? ���? ,�<�Q �7�&�R ��&b�� �%����� :��$ "6�
�"�6 
���� i�'	�� #%E�	� "��? #$  p{�� r$��� �%�����

 � ";���� Y�$QTL �� �@��b. �MA� ��<	 �7�&�R ��&b�� Y
,�<�Q �� 
�R #.���? � �@ e��N  �@ ,��@� 0� ��b ��

#Q�	 � ��? �����b"$ ���$ )Falush et al., 2003; 
Gupta et al., 2005(.  

 ��@";����AFLP  #Q�	 �$ :�7?� �U�$ �"%MN��"7	 #$
e@ ���"$  
��R ]� ���"$ ,�I"s ���R :�7? Y%�� :�?0


�. ��87��� "@�v	 ��"$ #$ 0���  ,�Q #�A�� ��.�=�
 � "60��P �d�"= ��A�	]7��� ��@���� ���<	 ���%0  #�

 �"60��P !��"	 "@ ��0� #$ ��	�� :�?0 ��? �� ���%�
�? %������  Y%"	"$ 0� �7%�@";�����A�7A�? �  ,�Q

�? p�F�? �7�&�R S��	 �$�%0�� ���� )Pejic et al., 
1998; Osmani and Siosemardeh., 2009( .�MA� 

 �$ "k�d T@�lN��	 ���"$ |�@ ��&b�� � �7�&�R S
\�	��R �7�&�R  ��@";���� 0� ���[&�� �$ �Q ��@AFLP 

*"= �� �E%� "$ ���. � \�	��R Y�$ r$��� Y��<	  � �@
\�	��R �%����� g%�E� ��@  "	��� �% � "	!Fd "$  #8+�I

#��b #%E�	 � �7�&�R �� ���"6 i�'	�� $\�	��R ���  �$ �@
\�	��R e�8h� ,I"6 ��"h ���"$ ���? E�� �@.  

  
B�� � ���# �  
��	C ���#   

 ]?�� "k�d T@�lN �@��6 ���?77  �Q \�	��R
) ���Q1 ( >$��? � �0����� ������	 E�"? 0� #� ��$

��	 :�&F86 :�&�� �<�'=�� #.  Y%�R\�	��  �@ ��� ��
1391 }". �$ :��6 ��;���� �0����� ��7���� �� 

 �%��I�"oQ37  � #Q��16  � �A��� #��h� �%��I�"oQ ��=
51  � #Q��3 #��h�  %"6 ����A� zV� 0� �h"� ~%���� 

:��86 ���� #&���. #���� �6"$ ��@ 
0U  ��"j&�� ��"$
DNA  ��%�0 #8d"? 0� ]'h�"$ 0�  � p���� t�?�� ��@
 eA���� #��	.  

  

 D��E���DNA  FG�� �AFLP  
 ��"j&��DNA  0�#����  �6"$ ��@�� #$ LCTAB 

)SaghaiMaroof et al., 1994 ( � ,��� � �� 
����
,�[�� DNA  0��6P �R 0� ���[&�� �$ ��� ��"j&��8/0 

�� Y��<	 ��'?U R�I ��"�@ #$ � �+��.  L�� 
���� ��"$
AFLP  ��h� ,v8� Y��<	DNA  ��h� �	 ,�� ���"k

#$ �0�� �"�6 ���+ �&���.  
 L�� AFLP�$�W?  :���7�@ � B� L��)Vos et

al., 1995 (�� 
���� . 0� 
"6���� �V��NDNA  �$ �?��R
e%E�P 0� ��%E�P �d�� w�N  "6����? ��@EcoRI  �MseI 

#$  ��?� �� ,.�� #� ��?37 �&��� #Q��  ���? ��"6
��&I"6 ��"h eC@ . ��@0����60�� #?��� ��EcoRI  �MseI 

#$  ��?� �� ,.�� �� ��?37 #Q�� �&���  g% � ��"6
 ��?� �� ,.��20 �&��� #Q��  ���&�� #$ ��"6DNA 

���� ]V&? #&I�% L"$ .#���� �<$ #8d"? �� xH�  ��@
 ��@"60��P �$ ]'h #8d"? 0� ]+�dEcoRI  �MseI  �����

 ���&�� �� �$�j&�� ��	�D8��� g%'3  T�N "��7	 ���?
��&I"6 ��"h �$�j&��. #b" "? Y%� �� �	��"d ��@ #$ #8d

 ���<	30  #?��"$ �$ � ��$94 �&��� #Q��  ��? #$ ��"630 
 �#���`60 �&��� #Q��  ��? #$ ��"630  �#���`72  #Q��
�&���  ��? #$ ��"660 ��$ #���` .xH��  ]+�d �U�V�?

 ,'F� #$ �$�j&�� T�N "��7	 0�5:1  �$ � ��� ��h�10 
 �"60��P !��"	) ���Q2 ( �����2 &�� ��	�D8��� �$�j

 �� "��7	 T�N #8d"? �� ��� #I�k� ��	�D8��� g% "$ ���.
 ���&��'3  �	��"d #b" ,�	Touch down  #� ]?��

���� "��7	 z8&j? �%�?� #8d"? .�����"I  ��@PCR  �$
 ���[&��T� ��?P ]%"�� �8N �R 0��I�"&7A� 0�  �+��

�� #$ � g�7[	��� �"�� ��"&�� L ���� �E�?P .,%��� ��� 
?� �@�0��&�@���� #$ g% � "[+ ���+ #$  
�. ��"$ !�	"	

 ��Cd � ��Cd����,I"6 
���� �@.  
  

*'HG� ��#I ��  
"[+ x%"	�? ]�7�	 0� xN  #$ :P ���&�� � g% �


"� ��EI�MEGA  ]�7�	 � #%E�	 ������Q #8+�I x%"	�?
#��b  L�� #$ ��Neighbour joining :�7?� �� "%MN. 

���?P ���P"$ ��"$ 
"� 0� �7�&�R S��	 ��@  ��EI�
PopGene32 )Yeh et al., 1997(�  Excel � PAST 

)Hammer et al., 2001 (�� ���[&�� .���?P #8�Q 0�  ��@
#'���? �7�&�R S��	  ]7��� ��.�=� ���&�? ����
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 ���Q1- \�	��R �"�� � 
�� "k�d T@�lN �� #<A�W? ���? �Q ��@  
Table 1. Name and pedigree of studied barley genotypes in this research 

 �����  �"�� �% 
��  e�8h�   �����  �"�� �% 
��  e�8h�  �����  �"�� �% 
��  e�8h� 

Number 
Name or 
Pedigree Climate Number 

Name or 
Pedigree Climate Number

Name or 
Pedigree Climate

1 
z��% 

Youssef  

"6  

Warm 27 
- 

EB-88-3 
6
"  

Warm 53 
- 

EBYT-W-89-17  

"6  

Warm 

2 
�E%� 

Izeh  

"6 

Warm 28 
- 

EB-88-4 
6
"  

Warm 54 
- 

EBYT-W-89-18  

"6  

Warm 

3 
- 

NB17 

�8<?��  

Unknown 29 
- 

EB-88-5 
6
"  

Warm 55 
- 

EBYT-W-89-19  

"6  

Warm 

4 
- 

NB5 

�8<?�� 

Unknown 30 
- 

EB-88-7 
6
"  

Warm 56 
- 

EBYT-W-89-4  

"6  

Warm 

5 
- 

L4shori 

�8<?�� 

Unknown 31 
- 

EB-88-10 
6
"  

Warm 57 
- 

EBYT-W-89-5  

"6  

Warm 

6 
0�"���  

Nimroz  
�"�  

Cold 32 
- 

EB-88-14 

"6  

Warm 58 
- 

EBYT-W-89-7  

"6  

Warm 

7 
"%��  

Kavir  

"6 ��&<?  

Warm temperate 33 
- 

EB-88-16 
��&<? 

Temperate 59 
- 

EB-88-20  

"6  

Warm 

8 
-  

Prodogtive  
�"�  

Cold 34 
- 

EB-88-19 

"6  

Warm 60 
- 

EBYT-W-89-8  

"6  

Warm 

9 
Y��$ 

Bahman  
�"�  

Cold 35 
�?�$  

Bomi 
�"�  

Cold 61 
39 ��&<?  

39Motadel  
��&<? 

Temperate 

10 
36 ��&<?  

36Motadel  
��&<?  

Temperate 36 
#���%�  

Rihane 


"6 ��&<? 
Warm 

temperate 62 
- 

EB-86-17  

"6  

Warm 

11 
31 ��&<? 

31Motadel  
��&<?  

Temperate 37 
B��  

Arass 
�"�  

Cold 63 
- 

EB-87-7  

"6  

Warm 

12 
28 
"6  

28Garm  

"6  

Warm 38 
�Q"@�6  

Goharjow 
�"�  

Cold 64 
- 

EB-88-13  

"6  

Warm 

13 
24 
"6  

24Garm  

"6  

Warm 39 
:����  

Karoon 

"6 p��Q  

South Warm 65 
,��  

Dasht  
���� 
"6 

North Warm 

14 
21 
"6  

21Garm  

"6  

Warm 40 
- 

EB-88-2 

"6  

Warm 66 
�%���?  

Makouee  
�"�  

Cold 

15 
-  

EC-84-10  
�"�  

Cold 41 
p��Q  

Jonoob 

"6p��Q 

South Warm 67 
�"V�  

Nosrat  
��&<? 

Temperate 

16 
- 

45Motadel  
��&<? 

Temperate 42 
Y%"��  
Shirin 


"6p��Q 
South Warm 68 

-  
EC-83-17  

�"�  
Cold 

17 
- 

EC-82-11  
�"�  

Cold 43 
L"	  

Torsh 

"6p��Q 

South Warm 69 
- 

EBYT-W-79-10  

"6  

Warm 

18 
- 

EC-81-13  
�"�  

Cold 44 
 "�I30  

Fajre30 
��&<? 

Temperate 70 
- 

MB-83-14  
��&<? 

Temperate 

19 
- 

MB-82-12  
��&<? 

Temperate 45 
-  

W-82-5 

"6  

Warm 71 
- 

W-79-10  

"6  

Warm 

20 
- 

EB-86-14  

"6  

Warm 46 
- 

EBYT-W-89-2 

"6  

Warm 72 
- 

EBYT-W-89-3  

"6  

Warm 

21 
- 

EB-86-6  

"6  

Warm 47 
- 

EBYT-W-89-9 

"6  

Warm 73 
- 

EBYT-W-89-6  

"6  

Warm 

22 
- 

EB-86-4  
6
"  

Warm 48 
- 

EBYT-W-89-10 

"6  

Warm 74 
- 

EB-88-11  
6
"  

Warm 

23 
- 

EB-86-3  
6
"  

Warm 49 
- 

EBYT-W-89-11 

"6  

Warm 75 
- 

EB-88-6  

"6  

Warm 

24 
- 

EB-85-5  
6
"  

Warm 50 
- 

EBYT-W-89-13 

"6  

Warm 76 
- 

EB-88-8  

"6  

Warm 

25 
- 

EB-87-20  
6
"  

Warm 51 
- 

EBYT-W-89-15 

"6 

Warm 77 
- 

EB-88-9  

"6  

Warm 

26 
- 

EB-88-1 
6
"  

Warm 52 
- 

EBYT-W-89-16 

"6  

Warm    
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���Q 2- ? �"60��P ��'��"	 #%E�	 �� ���[&�� ���AFLP  

Table 2. Primer combinations used for AFLP analysis 
 ��@"60��PMseI  

MseI Primer 
 ��@"60��PEcoRI  

EcoRI Primer 
 �A��	DNA  

DNA Sequence  

��  

Name
 �A��	DNA 

DNA Sequence  

��  

Name 
GATGAGTCCTGAGTAAAAC M140 GACTGCGTACCAATTCAAG E060 
GATGAGTCCTGAGTAAAGA M150 GACTGCGTACCAATTCAAT E070 
GATGAGTCCTGAGTAAAGT M160 GACTGCGTACCAATTCACG E080 

  GACTGCGTACCAATTCACT E090 
  GACTGCGTACCAATTCAGT E100 
  GACTGCGTACCAATTCATC E110 

  
)PIC ( #W$�� 0� ";���� :��$ !A�� #$ #Q�	 �$ #� ��$)1 (

 #'���?�� :  
PICi= 2 fi(1-fi)                                            )1(  

� #W$�� Y%� �PICi �$ "$�"$  PIC ";����i
� �fi  �����"I
 #<Wh ��Q�i
�  �)1-fi ( #<Wh ��Q� 
�. �����"Ii
�  ,��

)Roldin-Ruiz et al., 2000.(  0� ���[&�� �$ ab�� Y%�

"�  ��EI�Excel �� #'���? .���?P "%�� @ ]?�� S��	 ��

�? ]AP ���<	� "` �� S��	 !%"k  �$
"� 0� ���[&�� ��EI� 
PopGene 32 )Yeh et al., 1997(  :���� ab�� � �$

0� ���[&�� 
"� ��EI� PAST )Hammer et al., 2001 ($# 
�?P ,��.  

"%0 #$ ,�<�Q ]� g�7[	 � ��&b�� #%E�	 
���� ��"$ 
,�<�Q &�R ��&b�� f��A 0� E%��&? ��@
"� 0� �7� ��EI� 

STRUCTURE  #jF�2.3.4 )Pritchard et al., 
2000( �� ���[&��. :P 0� �Q%�  ��&b�� ���? �� #�

��'� ,�� �� �8'h ��.�=� ,�<�Q�  #���$ ���<	K ��<% 
"%0 ���<	 ,�<�Q  "v� ���? ,�<�Q �� #<A�W? ���? ��@
#�'� �$ �%�"6 #'���? �0�� .#�'�  ���� ��= �$ �0��

100000  Burn-in ��"7	 ���<	 �100000 MCMC 
)Markov Chain Monte Carlo (,I"%MN ���+ . ���<	

K  0�2  �	10 "%0 ���<	 #'���? ��"$ � �� #&I"6 "v��� 
,�<�Q�@ )K( L�� 0� :���7�@ � ����� )Evanno et al., 

2005( �� ���[&�� .$# � #+�b :�&� �� 0� #� ���+ Y%
 ���K  � LnP (D)$@ ��"$ � ���[&�� ��'���? ��" "K �

 Y�;���?L(K)  ���<? |�"��� �)Stdev ( #'���? �@��"7	
�� .:P 0� �<$� ���[	 ��"6 ��"$ �@��"7	 Y�;���?  ��@

#$ ����?  ���+ Y�;���? ]k�[	 "	U�$ ��"6Y�;���? 0� 

Y�%�N ��"6  "	 :���. ,�	L'(K)  ]k�[	 xH� � Y��<	
L'(K) ��"6 ��"$ �? ��@ ���:���. ,�	 L''(K)  ,�� #$

�?P.  ���[&�� �$��'���? Y%� 0�� K� #W$�� 0� 
|L''(K)|/Stdev �� #'���?. ,%��� ��� e�� �$  �� ������

 #I"=K � K��  ����? ��� #W�� #� �?P ,�� #$ :��@
 #���$ ���<	K ��$ �@��b )Dadras et al., 2013(.  

�Q"%0 #$ ��"I� p�F&��<,� �$�W? E�� �@ L��  � ��	�H��
:���7�@ )Spataro et al., 2011 ( "@ ��"$ � �� 
����

�� #'���? ,%�C. �+�� ��"6 "@ �� �"I . Y%� �$�W?
�? �?�;�@ \�	��R g% L��  ��"6 g% p�F&�� #$ ����	

 :P ,%�C. �+�� #� �%P��7/0 T�$ �% :P 0� "	  � ���$
�	��+��  0� "&�� ,%�C. �+�� #�69/0 ���$� #$ �. :��

�? #&I"6 "v� �� i�8j? \�	��R ���.  
#[A_? #$ #%E�	 ��@ ��@��@  "$ �8+�B��� 

 ��@";����AFLP 
"� 0� ���[&�� �$ E��  ��EI�PAST 
)Hammer et al., 2001( ,�<�Q Y�$ S��	 #%E�	 �  ��@


"� 0� ���[&�� �$ \�	��R e�8h� S�� 0� ]7�&? ��EI� 
PopGene 32 )Yeh et al., 1997 (���� 
��.  

\�	��R e�8h� S�� B��� "$ �A�7A�? x��%��� #%E�	  �$ �@

"� 0� ���[&��  ��EI�GenAlEX  #jF�501/6 )Peakall 
and, 2012 Smouse (�� 
����.  #&'A� :��� "=�b �%�$

 ����e�F�	 ��  e�8h� #� \�	��R ��� ���<	 ���M? ���$
�	��R "%�� � ���� #&��M6 ���� ��$ aj�?�� ���P\  #$ �@

��"6 ��&<? � �"� �
"6 #&�� #� ���� ���$ ) ���Q1(. 
 Y����@#8+�I ,@�'��  �7�&�R ��,�<�Q Y�$  �@ �$

���[&�� 
"�  ��EI�PopGene 32 )Yeh et al., 1997 (
�� #'���?.  
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J%� � K'��  
��#I ����� ��	��� ���� ��  

 �"60��P !��"	 ,[@ 0�MseI  � EcoRI S���? ��
245  ���� ���P Y�$ 0� #� �� ���%�227  ]7��� ����

 ����$) ���Q3 (:�7? Y�;���? �  ]7��� ��@42/32 
$# �?P ,�� .$ �87��� �+��#  0� ��?P ,��36/97 

 ��"$ �+��E90-M160  �37/84  ��"$ �+��E110-
M150 ��$ "�o&? .$ �87��� �+�� Y�;���?#  ��?P ,��

 ����	 Y%� ��37/92 ��$ �+�� . �$ �U�$ �+�� #$ #Q�	
$ �87���# �? "k�d T@�lN �� ��?P ,��  ��v&�� :��	

#$ �����&$ �@";���� Y%� ,���  �� ���	��h ��E$� g% :���.
\�	��R g�7[	 � �%����� ��%��� ]�. �Q ��@ . � ���R

 :���7�@)Zhang et al., 2006( &��� ���s����  ��"&��
�� 0� �%U�$ �"� #$ �$�%0�� ��87� �� �� ���?��� � ����

���"$ #$ �7�&�R S��	 #$ i�$"? ��@ ��� �@��b ,�� .�MA� 
$ w%�&� #$ #Q�	 �$# �? ��?P ,��  ";���� 0� :��	AFLP  �

#$ !��"	 �l%� ��@  �� �"	U�$ �87��� �+�� #� �"60��P
����$ ����� ��A�	� #$  ��E$� g% :���.������	 #?��"$ ��  ��@
�[&�� �Q �d�+����� ��.  

#$ !��"	 "@ ��"$ ��87��� ��.�=� ���&�?  ���+
 ���Q �� #��6��Q3 ���% #,�� ��� . ��.�=� ���&�?

 Y�$ ����	 Y%� �� ]7���39/0  �	48/0  :P Y�;���? �
43/0 ��$ . :�E�? Y%"	U�$ PIC ��� #'���?��  ��'��"	

 �"60��PE100-M160  �E100-M150 $#  :�E�? �$ !�	"	
48/0  �47/0  !��"	 �� ���P 0� �<$ �E110-M150  #$

 :�E�?45/0 �� Y��<	 . #7�%� #$ #Q�	 �$ ��.�=� :�E�?
 �87��� �%PIC #$ �� ";���� g% g�7[	 ���h  #W���
]AP ���<	 ]AP Y%� �'F� �����"I � ]7��� ��@  �� �@

�? :��� ,�<�Q �@��  "	U�$ "%���? �MAPIC $#  ��?P ,��
 Y%� ��"$�@";���� :���  ��'��"	 Y%� �U�$ �%���� ���@�

\�	��R E%��	 �� �"60��P  ����	 Y%� �� ���[&�� ���? ��@
�? ���$ .���?P �8� ���"$  �7�&�R S��	 ��@ ]?�� ���&�?

 ��87��� ��.�=� � �� S��	 !%"k �"`�? ]AP ���<	
 :���� ab�� ��"60��P !��"	 ,[@ Y�$ 0� #� ��� :���

��"	 #�! E90-M160 �E100-M160  �E100-M150 
 c�V&b� ��b #$ �� �"	U�$ "%���? ��'��"	 "%�� #$ ,'F�

\�	��R E%��	 �� ,���d �� � �����  �[%� �"	0��$ T�� �@
������.  

�8.  ��@";���� #7�%� e��AFLP \�	��R E%��	 ��  0� �@
 ";%�7%$# %�� 0� "	"$ ��%0 ���F$ ����$ ��@���� ��A�	 "=�b "

�? �@";���� ����$� #��6 0� �b"$ ��"$ ,�� Y7�? �?�  �@
$#  �"60��P ��'��"	 �b"$ ��?��R ���+�Vb ,8.

z�<k �% �%�$ � ��%��� ]�. "	  �"60��P ��'��"	 0�
!���?  �% � �@"60��P ��	�8��� ���<	 �� �	�"��o	 ���%� �$ "	

 ���[&�� ";%� ��@";���� 0���� . :���7�@ � g8? e�d�
)Rahim Malek et al., 2008(  ��"$S�'��  #���

 ��@";���� 0� :�� 
��6 �;&���NAFLP � 13  !��"	
 �"60��P #� ������ ���[&�� S���? ��684  ���� ]+�d

�� ���	 ���P Y�$ 0� � 115 ����$ ]7��� ���� .T�$  Y%"	
 ]7��� ���� ���<	16 )5/32 �+�� (e� �  :P ���<	 Y%"	

 #�)5/7 �+��(  r��&? �$8/8  ]7��� ����)6/16 
�+�� (��$ . w%�&� B��� "$ ���P ����	��&��� ���s�  #� �$

 #$ #Q�	 �87��� �+�� ��� ��@��? Y�%�N 0� �%�$
 ��"$ U�$ �87��� qW� �$ ��@";����S�'��  #���

 �� �;&���N ,�<�Q��"6 ���[&�� :�� 
��6.  
 #$ #%E�	 w%�&�#[A_? ��@ ��@��@  �8+� Y%� 0� ���d

 �$ �7�&�R S��	 ]� #� ��$ !8W?76 #[A_?  � ��� #�Q�	
 S��	 Y%� 0� ���%0 �+��)78/90 ( r��	49 #[A_?  ���

�? :��$ ��� .$ ]� S��	 0� ��� ����? #�Q�	#  �� #8���
:��� ��� #[A_?  ���? ��@";���� !���? >%0�	 ���@�

#���� � 
��R �� ���[&�� �Fh 0� p�8W? ����"$,  ��@
,�� 
��R z8&j? )Mohammadi, 2002( .Y%�"$��$�  w%�&�

 #$ #%E�	?_#[A ��@ ��@��@  �8+�,�� !8W? Y%� ";���$ 
";���� ,[Q ,[@ #�AFLP   >%0�	 ����� ���[&�� ���?

���$ �?��R !���? ���  #$ 
��R ��� "$ ���P T���"N �
#��6 #���� #&F���	 #� ,�� ���$ ��  �� �'���? ����"$ 0�

���$ #&��� �Q 
��R ]�.  
  
���C  �$���	���� �  

#��b #%E�	  e&%��;A� B��� "$ ��Neighbour 
joining  �����Q #8+�I !%"k � �� 
����) ]7�1.(  "$

 Y%�B���� \�	��R 0� �?�$ 
�h�� E%��	 #"6�  *�+� ��@
 ��@";���� 0� ���[&�� �$ ���AFLP  
���� |�[� ��= #$

����<	 �?� ���� \�	��R 0�  #� �@ �"� �
"6 e�8h� #$ �8<&?
 ��&<? �%�����$  ��"h e@ #$ g%�E� g�� #��b g% ��

��&I"6 . ���? ��"$\�	��R ��@ ��� *�+� EB-88-10 �
EB-88-3 �EB-88-19 �EB-88-7 �EB-88-1 �
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���Q 3- ���?P  ��"$ �7�&�R S��	 ��@,[@  �"60��P !��"	AFLP  
Table 3. Genetic diversity statistics for seven primer combinations of AFLP 

���?P��@ S��	
�7�&�R 

Genetic 
diversity 
statistics 

:���� ab��  
Shannon’s 

index 

S��	 ��R ��  
Nei’s gene 
diversity 

]AP ���<	��@
"`�?  

Effective 
allele 

number

 ���&�?
 ��.�=�
]7���  

PIC 

�87��� �+��  
Polymorphism 

Percentage 

 ���<	 ]�
�@����  
Total 
bands 

]7��� ��@���� 
Polymorph 

bands 

�"60��P !��"	  
Primer 

combination 

0.043 3.16 0.291.430.4093.33 30 28  E80-M150 
0.043 3.06 0.281.410.4195 40 38  E90-M150 
0.084 3.49 0.381.680.4791.42 35 32 E100-M150 
0.054 3.17 0.291.460.4584.37 32 27 E110-M150 
0.047 2.84 0.231.340.3987.87 33 29 E80-M160 
0.059 3.28 0.331.540.4397.3638 37 E90-M160 
0.067 3.65 0.411.730.4897.2937 36 E100-M160 

0.397 22.65 2.25 10.62 3.05 646.46 245 227    S���?Total 

0.0567 3.23 0.321.510.4392.37 35 32.42 Y�;���?  Mean 

  
���Q 4- ��&<? � �"� �
"6 ,�<�Q #� ��� "$ �A�7A�? x��%��� #%E�	 w%�&�  

Table 4. Result of AMOVA for three population of warm, temperate and cold 
"��o	 >$��? ���0P #Q�� ��<$"? S���?  x��%��� y�EQ� S��	 �+�� 

Source of variation Degree of 
freedom

Sum of 
squares 

Variance 
component 

Percentage of 
variation 

,�<�Q Y�$ �@  
Between populations 

2 139.603 1.178  2 

,�<�Q :��� �@  
Within populations 

71 3574.033 50.338  98 

]�  
Total 

73 3713.635 51.516  100 

  
EB-88-5 �EB-88-4 �EB-87-20 �EB-85-5�  
EB-86-3 � EB-86-4  
"6 e�8h� #$ �8<&? #������$  ��

��&I"6 ��"h #��b g% .�Y����@ \�	��R ��@ ��� *�+� 
EC-81-13 � EC-82-11  �� ��&F@ �"� e�8h� 0� #�

��&I"6 ��"h e@ �����? . �!�	"	 Y��@ #$ �p��Q 
�h��
 L"	 � Y%"���&F@ p��Q 
"6 e�8h� #$ �8<&? #� �� E�� 

R\�	��  ��@EB-88-16  �MB-82-12  ��&<? e�8h� 0� #�
��&F@� ��&I"6 ��"h e@ �7%�E� �� .Y%�"$��$�  ";���$ w%�&�

 #� ,�� ,���d Y%�\�	��R  g% #$ ��� !F&�? ��@
#��b  ���$ e@ #$ #$��? ���+�Vb 0� ����F$ f��A 0� #�

#$��? ���8h� �=��? #$ #�+�	 ]$�h � ��? �  �����$ f��A 0�
�? e@ #$ g%�E� �?��R ���+�Vb ����$.  

�"��"�# L�'��� *'HG�
�� ,�<�Q :��� � Y�$ S��	 #%E�	  e�8h� B��� "$ �@
\�	��R �@�  �7�&�R S��	 ���?P)Gst ( #'���? :P "%���? �

 ���Q ��3 %����� #.  �"60��P !��"	150M-100E 

 ����? Y%"	U�$Gst �? ]?�� �� ��� $ "$�"$ #� �08/0  ,��
 #� ,�� 
��[? Y%� ";���$ �,�<�Q Y�$ E%��	 Y%"	U�$  �@

��@";���� f��A 0� ���[&�� ���?  #$ i�$"? "60��P !��"	
150M-100E ���[	 Y%"&��$ ,���d �� � ,�� ���$ 

 ��Q�? ,�<�Q Y�$ ��@ ���"$ ���?  ����� ��;A� f��A 0�
,�� �"60��P !��"	 Y%� #$ i�$"?.   

E�	 w%�&���� :��� �A�7A�? x��%��� #% #�  S��	 ]� 0�
�7�&�R r�I ���Q�? 2  �+�� i�$"?#$ ,�<�Q Y�$  �@

 ���$ �98  S��	 �+�� �$ r'	"?,�<�Q :���  �@��$.  Y%�
 �U�$ ���F$ S��	 #� ,�� ,���d Y%� ";���$ #��&�:��� 

,�<�Q�? !Q�? �@ #� ���,�<�Q g�7[	  �@g% 0� ";%�
�7?� �&d�� #$:  "%MN���'�. #��b #%E�	 w%�&�  E�� �� Y%�

#��&��? ��%n	 �� �"�6���= #$ ����  #���Q� �$ ��"h 
 �";%�7% ���� �� :�F7% e�8h� �$ \�	��R Y%�� Y&I"6

\�	��R qk�� � ]?�� g�7[	  0� ���[&�� �$ e�8h� f��A 0� �@
��'� ����? #%E�	 Y%�.   
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 ���Q5-  ,@�'��7�&�R )"Wh �U�$(  ��7�&�R #8+�I �� )"Wh Y�%�N (,�<�Q Y�$ �@ 
Table 5. Nei's genetic similarity (above) and genetic distance (below) among populations 

 
"6 e�8h� ,�<�Q ��&<? e�8h� ,�<�Q  �"� e�8h� ,�<�Q 

 Warm climate 
population 

Temperate climate 
population 

Cold climate 
population  


"6 e�8h� ,�<�Q  
Warm climate population 

* 0.9577 0.9323  

��&<? e�8h� ,�<�Q  
Temperate climate 

population 
0.0432 * 0.9404  

�"� e�8h� ,�<�Q  
Cold climate population 

0.0701 0.0615 *  

 
  

���Q 6 - ���?P  #���$ ����? ��"$ ��� #'���? ��@ K
"� 0� ���[&�� �$ I���E STRUCTURE  
Table 6. Calculated statistics for optimum K using STRUCTURE software 

� KL''(K)L'(K)Stdev L(K) K
2.79360518391.43 -18095.2 6583.403 8327.79 1 
147.2685-8054.24 296.23 54.69084 -9767.41 2 
39.18854-6152.94 -7758.01 157.0086 -9471.18 3 
1.60274121729.27 -13911 13557.57 -17229.2 4 
0.913147-26914.1 7818.32 29473.96 -31140.1 5 
1.20878614921.43 -19095.8 12344.15 -23321.8 6 
0.3404710429.37 -4174.32 30632.26 -42417.6 7 

0.045519-2523.93 6255.05 55448.22 -46591.9 8 
0.55165532874.6 3731.12 59592.69 -40336.8 9 
1.229423-36605.7 36605.72 29774.71 -36605.7 10 

  
 ]7�1 - #%E�	 #��b �� %�F�@ ��V	� L�� #$ ��#�@ �����Q !%"k 0� ���[&�� �$  

Figure 1. Cluster analysis using neighbor joining method and Jaccard’s coefficient 
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��Q �7- \�	��R ,%�C.  �@
"� 0� �"j&F? w%�&� B��� "$ ��EI� STRUCTURE  
Table 7. Genotypes membership derived from STRUCTURE software 

�"�� �% 
��  
Name or 
pedigree 

�+��  ,%�C.
��"6 1 

�+�� ,%�C.  
  ��"62  �"�� �% 
��  

Name or 
pedigree  

�+��,%�C.
��"6 1  

�+��,%�C.
��"6 2  �"�� �% 
��  

Name or 
pedigree 

�+��  ,%�C.
��"6 1 

�+��,%�C.  
  ��"62 

Membership 
percentage of 

group 1  

Membership 
percentage of 

group 2 

Membership 
percentage of 

group 1 

Membership 
percentage of 

group 2 

Membershi
p 

percentage 
of group 1 

Membership 
percentage of 

group 2 

z��% 
Youssef  

0.508 0.492 - 
EB-88-3  0.535 0.465 - 

EBYT-W-89-17 0.28 0.972 

M%�� 
Izeh  

0.31 0.69 - 
EB-88-4  0.924 0.076 - 

EBYT-W-89-18 0.028 0.972 

- 
NB17 0.467 0.533 - 

EB-88-5  0.877 0.123 - 
EBYT-W-89-19 0.025 0.975 

- 
NB5 0.633 0.367 - 

EB-88-7  0.699 0.301 - 
EBYT-W-89-4 0.189 0.811 

- 
L4shori 0.422 0.578 - 

EB-88-10  0.556 0.444 - 
EBYT-W-89-5 0.051 0.949 

0�"���  
Nimroz  

0.546 0.454 - 
EB-88-14  0.54 0.46 - 

EBYT-W-89-7 0.458 0.542 

"%��  
Kavir  

0.944 0.056 - 
EB-88-16  0.729 0.271 - 

EB-88-20 0.038 0.962 

-  
Prodogtive  0.99 0.011 - 

EB-88-19  0.785 0.215 - 
EBYT-W-89-8 0.032 0.968 

Y��$ 
Bahman  

0.961 0.039 
�?�$  

Bomi  0.413 0.587 
39 ��&<?  

39Motadel 0.36 0.64 

36 ��&<?  
36Motadel  

0.935 0.065 
#���%�  

Rihane  0.147 0.853 - 
EB-86-17 0.337 0.663 

31 ��&<? 
31Motadel  

  
0.697 

0.303 
B��  

Arass  0.601 0.399 - 
EB-87-7 0.093 0.907 

28 
"6  
28Garm  

0.978 0.022 
�Q"@�6  

Goharjow  0.604 0.396 - 
EB-88-13 0.058 0.942 

24 
"6  
24Garm  

0.95 0.05 
:����  

Karoon  0.611 0.389 
,��  

Dasht 0.033 0.967 

21 
"6  
21Garm  

0.841 0.159 - 
EB-88-2  0.586 0.414 

�%���?  
Makouee 0.115 0.885 

-  
EC-84-10  0.805 0.195 

p��Q  
Jonoob  0.029 0.971 

�"V�  
Nosrat 0.149 0.851 

- 
45Motadel  0.824 0.176 

Y%"��  
Shirin  0.067 0.933 -  

EC-83-17 0.105 0.895 

- 
EC-82-11  0.876 0.124 

L"	  
Torsh  0.145 0.855 - 

EBYT-W-79-10 0.015 0.985 

- 
EC-81-13  0.42 0.58 

 "�I30  
Fajre30  0.029 0.971 - 

MB-83-14 0.083 0.917 

- 
MB-82-12  0.328 0.672 -  

W-82-5  0.095 0.905 - 
W-79-10 0.159 0.841 

- 
EB-86-14  0.568 0.432 -  

EBYT-W-89-2  0.103 0.897 - 
EBYT-W-89-3 0.058 0.942 

- 
EB-86-6  0.637 0.363 - 

EBYT-W-89-9  0.03 0.97 - 
EBYT-W-89-6 0.057 0.943 

- 
EB-86-4  0.984 0.016 - 

EBYT-W-89-10 0.04 0.96 - 
EB-88-11 0.074 0.926 

- 
EB-86-3  0.984 0.016 - 

EBYT-W-89-11 0.087 0.913 - 
EB-88-6 0.017 0.983 

- 
EB-85-5  0.966 0.034 - 

EBYT-W-89-13 0.251 0.749 - 
EB-88-8 0.054 0.946 

- 
EB-87-20  0.939 0.061 - 

EBYT-W-89-15 0.036 0.964 - 
EB-88-9 0.013 0.987 

- 
EB-88-1  0.778 0.222 - 

EBYT-W-89-16 0.025 0.975 - - - 
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 ]7�2 - #���$ ���<	 Y��<	 ��"$ #I"= �� ������ K  

Figure 2. Bilateral chart to determine the optimal number of K 
  
  
  

  
 ]7�3 - 
"� 0� ��� ��&�&�� ,�<�Q ��&b�� ��EI� STRUCTURE

Figure 3. Inferred population structure out of STRUCTURE software 
 

  
 0� ����F$ �� "k�d T@�lN w%�&� �$ #$��? w%�&�

,�� ��� L��E6 �8'h ������	 .�� ��@�lN  ��� "$ #�
702 \�	��R :�	�	 �$ y���? �d��� z8&j? ���� �$ ���[&�� 

0� 72 ";���� ����@�?E%� �,I"6 
���� �� ]� 1031 P]A �$ 
Y�;���? 7/14 P]A ��"$ "@ ";���� �%����� �� . #%E�	 ��

#��b ����F$ ��� 
���� �� 0� \�	��R �%�@ #� y���? 
�%��I�"oQ ���F7% ��&��� �� ��"6 ��@ ���F7% ��"h 

��&I"6 �$ �?� Y%� ��d S��	 :��� �&�<�Q �� #%E�	 
x��%��� �A�7A�? 18/92 �+�� ���P"$ �%�"6 #�  ����?

#Q�	 ]$�h �,�� �&�<�Q :��� S��	 #$ ,'F� � )Moon 

et al., 2009 .( ��<A�W? �� T@�lN Y%� �$ #$��? w%�&�
 :���7�@ � ��A��'.)Abdollahi et al., 2012 ( #� S��	

���	 �7�&�R  �Q ��� *�+� 
�h�� � �?�$ ��@ �� ���[&�� �$
��@";���� 0� ����@�?E%� )SSR( � ������ ���"$ L��E6 E�

,�� ���.  ���PB��� "$ w%�&� 	#%E� x��%��� �A�7A�? 
)AMOVA(�  e�� #� ��&��� ���s�x��%��� � Y�$ :��� 

�@�"6 !�	"	 #$ 10  �90  �!�	"	 Y%� #$ � ���$ �+��
��"6 :��� �� ��Q�? S��	 ��@�+�� ���F$ �"&��$ 0� 

x��%��� 7A�?A�� ]� �� �� #F%��? �$ S��	 Y�$ ��"6�@ 
)10 (%Y��'	 ����. :���7�@ � �? )Ma et al., 2012(  �
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:���7�@ � g%����%� )Ivandic et al., 2002(  w%�&� E��
#$��?\�	��R ���"$ �� ����@  �Q����� L��E6� #$ �

#� ���= T@�lN Y%� ��  ��@��? �7�&�R S��	 ����? E�� �@
 ��� ��,�<�Q :���  ��@��? �7�&�R S��	 0� "&��$ �@

�,�<�Q Y�$ �� �� ��$ �@.  
#8+�I � ,@�'�  �7�&�R �� ��,�<�Q Y�$  �@ ��

 ���Q5 #%��� ,�� ���.  w%�&� �$�W?AMOVA #8+�I �
,�<�Q Y�$  ��@";���� f��A 0� ���P ,@�'� � E��� �@

AFLP $ #Q�	 ]$�h #�?P ,�� . Y%� ";���$ t��[&? w%�&� Y%�
�? ,���d  ��@";���� #� ����$AFLP ���h  E%��	 #$
\�	��R ]?�� ��&F�� e�8h� f��A 0� �@.  

  
��	��� ���� *'HG�  

#$ ,�<�Q"%0 �%����� ��v�?  �7�&�R ��&b�� �$ ��@
e@ 0� E%��&? 
�R #.���? �� ��&b�� #%E�	 0�  �Q e��N
 #<A�W? ���?�� ���[&�� . ���Q6 ���?P  ��� #'���? ��@


"� 0� ���[&�� �$  ��EI�STRUCTURE )Pritchard et
al., 2000(  ����? Y��<	 ��"$ K\�	��R ��"$  � �Q ��@

 ]7�2  #���$ Y��<	 ��"$ #I"= �� ������ K :��� ��
�? �@� . ]7� B��� "$2 � "$�"$ #W�� �� ����? ��� #W��
 �$2  ,��:��� #� @�� Y%� �� !8W? #���$ ���<	 #� ,��
K  �$ "$�"$2 �? ���$. �MA� \�	��R  �� #$ �@ ��&b�� �$ ��"6

 E�� ��"6 g% � ��&F@ g�7[	 ]$�h e@ 0� ���[&? �7�&�R
$#  ,%�C. �+�� #$ #Q�	 �$ #� �� �%����� i�8j? :���.

 ���Q �� ����?7 ��� \�	��R Y%� :��	  ��"6 a&j? �� �@
1  �%2 ,I"6 "v� �� . ]7�3  E�� ��� ��&�&�� ��&b��

,�<�Q ��"$ $ �� "k�d #<A�W? ���?# 8���
"� #  ��EI�

STRUCTURE )Pritchard et al., 2000(  ��"$
 ]7��� ��@";���� AFLP �? :��� �@� . ���Q7 

 ,%�C. �+��77 �? :��� �� �Q \�	��R �@� ."$  Y%�
 B���21 ��"6 #$ \�	��R 1  ���<	 �35  ��"6 #$ \�	��R2 

 !F&�? � ����21  \�	��RR �EQ\�	��  i�8j? ��@
���� #&b���.  

Q g%�? ,�<� 	�7�&�R ��&b�� f��A 0� �����  ���� #�
 �����"I ���[	 0�P �8A,��� ��"6"%0 #$  e�F�	 z8&j? ��@

��� ."k�d T@�lN �� #<A�W? ���? ,�<�Q E��  �� #$
�� g�7[	 �8+� ��"6 .��"6 ���$ � B��� "$� ��&b
 0� ���[&? w%�&� ,�<�Q#��b #%E�	  ��$# �? ,�� �@� .

��� t����� :���"6 �  ���$#��b #%E�	 ��  B��� "$ ��
 #8+�I �% ,@�'� x%"	�?�? e@ 0� ���[&? ��$� .#&7�  ��

 #� ,�� Y%� ,��� "v� �� �%�$ #� �%����� :��$ "6�
 i�'	�� #%E�	 �#<A�W? ���? ,�<�Q �7�&�R ��&b�� Y�$

 ��[+ � �A�7A�? ��@";����"��? ��"�6 
���� #$  �%�����
� Y�$ p{�� r$��� � ";���QTL �� �@��b .Y%� 0��� �

,�<�Q �� �7�&�R ��&b�� Y��<	 
�R #.���? � �@ e��N  �@
 ,��@� 0�]$�h #Q�	 ��? �����b"$ � ���$ )Falush et al., 

2003; Gupta et al., 2005(.  �MA�? ]+�d w%�&� 0� :��	 
#$ ���? ��.�=� :���.  ��"$ i�'	�� #%E�	 
���� 0� ]'h 0���

���:�7? #$ #&���N ��@";���� �%��  �"&�� ��R ��@

�R #.���? Y%� 0� ���[&�� �$ ��� ��[+ �����  �Q e��N

 �	 ���� ���[&�� �%����� 0��;&���N 0� ��j$  p{�� ��@
$ ,�� Y7�? #�#  ���$ ,�<�Q ��&b�� �� ���[	 "=�b

$ ,<���?# �%P ]�..  
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Abstract 
Reduction in genetic diversity caused extreme vulnerability of crops to pests, diseases and 
environmental stresses will result in reduced yield. The genetic diversity of 77 barely genotypes were 
evaluated using seven AFLP combination primers. A total of 245 bands were generated which 227 
were polymorph with average of 32.42 polymorphic band per marker. Average percentage of 
polymorphism and polymorphic information content were 92.37% and 0.43, respectively. General 
evaluation of the genetic diversity statistics including the number of effective alleles, Nei’s gene 
diversity and Shannon’s index showed that three primer combinations of E90-M160, E100-M160 and 
E100-M150 had higher values than the other combinations and had a more obvious role in 
distinguishing of the studied genotypes. Therefore, these primers are recommended to further studies 
on barely using AFLP makers. Cluster analysis using the neighbor joining method assigned genotypes 
to six groups. This type of grouping was nearly consistent with grouping of the genotypes in term of 
cold, warm or temperate climate, but not as comprehensive accordance. The analysis of population 
genetic structure using STRUCTURE software showed that population structure is separable into two 
main sub-populations with 21 and 35 genotypes, respectively, and 21 genotypes were identified as 
mixed genotypes. Genotypes of each sub-population had most similarity for allele frequencies and 
genetic structure and are different from the other groups. Results from this research can be used in 
future breeding programs such as association mapping. 
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