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1. Optimized and Modified Salting-out Method    
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)2002 ( �-��� 6� G�04
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	�. 2-$�<�
-0N f$�%; p0>�.  

 (<�IM	��6/ �'�0� 6� mB VP4� �	� $-

�6��
� 2-��*� 2�<0*��$�B  0	6 D0Z #1 #N �Z 20;
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2. Gene flow 

www.SID.ir



Arc
hi

ve
 o

f S
ID

��                    ���� ���	 
��� ���� ���	������� � � ����� 

    

  
 /��� 0  1�2�3 �� 4�������BM 5$6 �� ��7,�� ���7,� �bp  �� ����� �,��, �	 �	size marker )9"� �	( ("� �7� �	��<.  

  

  
 /��� 0  1�2�3 �� 4������'BM 5$6 �� ��7,�� ���7,� �bp  �� ����� �,��, �	 �	size marker )9"� �	( ("� �7� �	��<.  

  

 ,��� �	 (*��I	6.0*<(
+1  #N -�1 20I	- -$��� 6�

7A0; $�0R ���6/ -$�� .�$ ��I	�U w	 $- (o*
+ ,��� 

(�  -$�� (*��I	6.0*< ��a�< (	�<$��� �1 ����

X$�b*
� �M� (*��I	6.0*< �hM� (�5� ,���. ��Z ��<

-��
 )Frankham et al., 2002(.  (*��I	6.0*< ��%�

�����  7��U w	 $- (o*
+ ,��� $��� �	0�(� �Z�1 

 ��Z ��<�M� (*��I	6.0*< &$�F .- #1 #t(H0) . 

2-$�< �	 $�b*
� -$�� (*��I	�6.0*< �  (;0>�	.)He( 

 f$�%;(� -�Z )Hedrick, 1999(.  

Wier )1996(  (
+ ,��� 6� �-��*��)D(  2�\1 �$

d���� $�b*
� -$�� (*��I	6.0*<(� 0��
�-.  .- 0<

 &$�S1 �	 ��I	�U w	 2�01 (o*
+ ,��� ����� $���

�
�Z (� f$�%; ��I	�U ��T �I
��.  �1 #�5�^� �	� $-

 6� �-��*��80
 $�%A�  PopGene -$�� (*��I	�6.0*<

$�b*
� . �M� (*��I	�6.0*< ��Z ��<�	-0; #>��4� 

)Yeh, 1999( . 6� �-��*�� �1 ��a�<80
 $�%A� PIC   

(Ott, 1988-1992) (*��I	�6.0*<. $�b*
� -$�� 2�< 

. #>��4� ��Z ��<�M� ��/ 7��1 %
 (?1�M� �	�*
  #N

�.�U $- �F�' �	�*
 � 7�� ���/.   

                                                                                   
1. Gene diversity 

$�^
��<  ��<�M� #N(� -�Z  �	0*M1

 ��I	�U #1 V��*� (*��I	�6.0*<CSRD144  ��%� #1

�"��/!  #1 V��*� (*��I	�6.0*< �	0*�N .

TGLA387  ��%� #1�"��/! (� �Z�1.  �	� j��� 01

��I	�U  (*��I	�6.0*< 3��*� �<����/!  #>��4�

 #N �	-0;��M
 ���<- 7�� 7��U �	� $- 9�1 ,���.  

 #�	�P� �1Ho  �1He (� �� (
.%A �	 7A� ��

 (�$01 $�b*
� -$�� ��%� #1 7>�
 �$ (*��I	�6.0*<

-0N . j��� �	� 01��I	�U �<2MCM541L, MCM494, 

MCM120, BM121, BM3412, MAF45, OarAE25, 
BM827 (5�' $- �
� ��Z (*��I	�6.0*< 7A� $�T-  #N

��I	�U �<2MCM2, BM7136 BM7237, OarHH41, 

CSRD144, OarFCB19 �1  (*��I	�6.0*< (
.%A

�
-�1 #U���.  

��I	�U 8��� 0;� �N $- �
�Z #*A0; 0b
 $- @< �1 �< ,

��I	�U (�$01 �1 7��U �	�  2�$�- ��Z 0Nc 2�<

�	�B (*��I	�6.0*< (� $�b*
� -$�� ��%� 6� 0� �Z�1.  6�

(�B (�$01 7?U #N (	�<$���  X(�)Z ��T �	 @�A$��

(� $�0R 0b
 ����� �
0;(�R�. �	 ��Z ��<�M� �5� -�� 

                                                                                   
2. True number of allele 
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   ���������� �: ��! �"��� #$%&����' (�)*�"���%� �+,�-, ...  �= 

�5� 0z{� -���� .� (� ��Z�1 .(�R�. �5� -����X   

�5� -����  7��U $- ��I	�U w	 ��Z ��<�M� 2�<

7��. 7�� #
��
 �6��
� 0zg� 74� &�M1 $��� �	� 

(Hedrick, 1999).  

 $- ���/ 7�- #1 �5� 0z{� -���� . �5� (�R�. -����

 �.�U $- VP4� �	��  O	��
7�� ��Z �-�-.  

 �hM� �	�*
 #b'E� �1(� -�Z  . �	0*M1 #N

#1 (�R�. �5� �	0*�N  #1 V��*� d�0���I	�U �< 2

MCM120  �1��  . �5�MCM494, MCM541L  �1� 

 7�� �5�  $- #)5�'   �	� ��I	�U �<  2�$�-  �	0*M1   .  
  

                                                                                   
1. Effective number of allele 


 0z{� �5� �	0*�N(� ��Z�1  . �	0*M1 d�0� #1 .

 �5� �	0*�N #1 V��*� 0z{���I	�U �< 2CSRD144  �1

����/��  .TGLA387  �1����/"  �5�(� �Z�1.  $-

 (������I	�U �< �5� 0z{� -���� �5� -���� 6� 0*�N (�R�. 

7��.  

 #N 7�� �	� O<�N �	� �5-�5� 0z{� -����  $-

7PP' ,7�� ��I	�U 0< $- 2.��� (
�.�0A �1 �5� -���� .

 $-��I	�U �<��� #N (	 -�	6 $��P� .- �	� �1 &.(� �Z�1 

(
�.�0A -�U. 01 �5-  �/ $- 9�1 (;��N�0B �1 (�5� 2�<

��I	�U �<7� .��I	�U �<(
�.�0A #N (	  �?
/ $- (�5� 2�<

��>	0P�  8��� 2�01�5� �<  �Z�1 #1�M��5� 0z{� -���� 

-�- ��<��� ��M
 20*M1.  

  

  

>�7?@0  	��� � �7� �7��-� �A%"�+�����A�1�2�3 �	 ��BA,��7� �C3�D� E��  

������  BM827 OarFCB19 CSRD144  OarAE25  TGLA387  

Ho  !�"!/# $#%&/# $&'%/#  '&"'/# &�*#/#  

He  &&'*/# &$'�/# $%$�/#  &&%$/# '%!'/#  

  

������ OarHH41 MAF45 BM7237 BM7136 BM3412 

Ho $*%&/# &*+$/# $*##/# ####/� '"%&/# 

He $#!#/# &'&"/# $##*/# $��*/# &&%#/# 

   

������ BM121 MCM2 MCM120 MCM494 MCM541L 

Ho %%%%/# ####/� &'%!/# +$%$/# %"'�/# 

He &$%+/# $�++/# $%'&/# &*�+/# &''+/# 

  

  

>�7?F0 na  �ne 1�2�3 �	 �C3�D� 	��� E��  

TGLA387  OarAE25 CSRD144 OarFCB19  BM827  ������  

�!  �! �& �! �! na  

+!""/%  �++'/& $++*/�* $+&"/&  *"++/&  ne  

  

BM121  BM3412 BM7136 MAF45  OarHH41  ������  

��  �� �" �� �! na  

"*!*/&  #'&*/& %++'/�# $%'!/'  '#�!/$  ne  

  

BM7237  MCM541L MCM494 MCM120  MCM2  ������  

�%  $ $ !� �' na  

,-.0/1  *&+&/" $&'"/" &*$"/�%  �&+&/��  ne  
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�G                    ���� ���	 
��� ���� ���	������� � � ����� 

�/ 7�- #1 0	-�P� 2�01 ��PIC  �.�U $-�  ��M


7�� ��Z �-�-. 6� �-��*�� �1 �.�U �	� �	�*
   

80
  $�%A�PIC )Ott, 1988-1992 ( �	-0; #>��4�  

��M
 . (�  (���� #N �<-��I	�U �< #�5�^� #N (	  

2�$�- �
�Z PIC  (	9�1(� ��Z�1 . ��a�<  

80
 $�%A� POPGENE  -���� %
j�N�5 �< 2(�B G$��   

 �$��  �F$- .��I	�U �< 2(�B G$��  �$�!!  �F$-  

 ��1(� ��N.  

  

>�7?H0  E��� �7�< ("	 �� ��	�I�PIC 1�2�3 �	 �C3�D� 	��� E��  

CSRD144  MCM2  BM7136  TGLA387  MCM120  ������  

$!#"/#  $#*#/# ''#*/# +&%$/# $!%!/# PIC 

  

BM3412  BM827  MCM494  OarAE25  MCM541L  ������  

&++#/#  &'#%/# &�!#/# &+"&/#  '$"&/#  PIC  

  

OarFCB19  MAF45  BM121  BM7237  OarHH41  ������  

&''&/#  &'++/# &'�+/# &&�"/#  &&'&/#  PIC  

  

PIC  ��I	�U $-TGLA387  $��P� �	0*�N

)��"�/! ( @N �5� -���� �*Z�- 7�� #1 #N -$�- �$

(� �Z�1  .MCM120 -$�- �$ �5� �	0*M1 #N%
 , 2�$�-

 �	0�9�1PIC )��"�/! ( @<(� �Z�1.   

  

 بحث

Daneshyar )2003 ( .Zahedy )2004 ( 7��U �	�

2�$�- �$  #�5�^� #N �
-0N f$�%; ()*
+ 29�1 ,���

(� �	�� �$ �/ %
 0`�' �	��
 . (*��;�6.0*< 3��*�

 6� #�5�^� �	� $- �	�*
Fendereski )2004 ( 3��*� #N

 �$ (*��;�6.0*<�"��/! �
-0N -$./01  6� . 0*�N

 #�5�^�Ghanbari )2002 ( (*��I	�6.0*< 3��*� #N

 �$ 7��U �	� $- �$����/!  0*M1 �
-$./ 7�- #1

(� �Z�1 .Fendereski )2004( . Ghanbari )2002 ( $-

 ��%� �	0*�N . �	0*M1 7��U ��<PIC  #1 �$

 d�0���r�/�  ������/�  �� 0�F .����/�  7�- #1

�
-$./.  

. �N $- ���Z #1 #U�� �1 ���/ 7�- #1 2�<  ��
��

j�N�5 29�1 (*��I	�6.0*< #�5�^� -$�� 2�< (�  ����

 (	9�1 ()*
+ ,��� 2�$�- 7��U �	� #N 7A0; #\*


(� �Z�1.  29�1 ��%� ��a�<PIC, He, ne  VP4� $-

��M
 0`�'  �	� 6� 2-�	6 -���� �-��*�� 7�1�R ���<-

j�N�5 MP
 7?U �$ �<#  %5�
/ . (1�	QTL (� �Z�1.  �1

 ��%� �	0*�N #)�	� -�U.PIC, He, ne  #1 V��*�

 ��I	�UTGLA387 (� �Z�1 �	� #N 7Z�- #U�� �	�1 X

 �1 #�	�P� $- j�N�5��I	�U �< 2(�B G$��  #>�$ $- 0I	-

(� $�0R 0�/ �	� �1 . -0;  #�< (1�	6$� �	� $- ��'

j�N�5 �<  %U #1BMS4000, oarAE54  &�PP4� 2�01

 �hM� d���� ���	/ $- (I*��B %5�
/ . (*��U

�
-0; (� -�?�MB . ��Z �-�- . ��M
 VP4� �	�

(� j�N�5 j��� 01 #N �<-  �	� $- ��Z 0Nc 2�<

 -�1/ j�>� ��I*�	� (T��1 �����; 7��U X#�5�^�

(� (	9�1 ()*
+ ,��� 2�$�- �?M�  0�� ��< #N �Z�1

(�  7�1�R �
��� ('EF� G��<� ,��
� #	�B 01 -�C
 DEF�

 . 2�5�� &��F -�>?1 d�0� �	� #1 . �	��
 @<�0A �$

-6�� 0	�B ��)�� $��	�B �)Z #1 �$ 2-�S*R� . 6� ��a�<

(� VP4� �	�  -�C
 �����; #N 7A0; #\*
 ����  

 2�$�- (T��1�5� �< 7��U �	� i�� 2(�  �Z�1  

j�N�5 0*M1 (�5� #���- �0	6  #N (�5� #���- �1 �<  

j�N�5 �	� 2�01 �E>R  &.��� 7�� ��Z f$�%; �<  

-$�- .  �	�01��1(�  �
���()*
+ �0�c _	  &.��*�  

(P�� #��
01 #N -�Z 2%	$  e�' 2�01 �$ d���� 2�<  

(� �/  . �>�W0I
�M
(� (5�)5�� 2�< �	� $- ��
���

��Z�1 ��� #��6.  
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