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���I ��J�� &� KL�� (3(�I &��L "@/�E� �&�� M&�� ��) 
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D/� ���@� T��J�C  
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��� �*�� �� 3�@AB �� �
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��� ������ ����� �� ����� ������ ���� ���

� �� 	��� �������!" ����� ��#$  � �%��&� ��%

��#�� 	' ���( �#
' ��%  ���� ����' )��*� �+ ���

 	,!-� ���.�%� ������ /01 �� 2�3 ��� �� ������

	%�' �4�  	�5* )!-� 6�.� �� ����- ��7� 8%�3 � �%

 ���" ���) �:���;�% � 	<=3 >�" 	��!$�?@AA(.  D�������

	
���' E�%� FGH+ ����#,�I'  ��#�� 	,!;,!' J�

	%�' ���  ���" 	' K�L�� �%)Park and Moran, 1995; 

Allenford et al., 1987(.��#�� 	,!;,!' 	.���   �%

 ��M�+ �3 	��!' 	5� ��%�N��7� �!�� �� �.� �
����

���� �
��� O�H' �� ���P� . ��%�N��7� D�� �5�� ��

 ��%�N��7�DNA�Q�� R!I. �3 �
�% ���!%�'S��  �� 	

 �%� 	' :�7� �� T����!' 	5�)Zhao et al., 2005( D�� �

 U!�+ �	;�
�V U!�+ ��!' �� K�Q J�*=W� ����X �%�N��7�

��#�� ��L�� �� �3 ��N�� ��%�
'���� � 	5,�  8G� �%

 �%� ���X ���
�� �� �� ���� ���3 D��#+)Neigel, 1997; 

Beacham et al., 2000; Ward et al., 2001; Salini., et 
al, 2004 .( 	,!3 ���. ����� ��N�7Y 8%�3 �� ��!+ ��

 �S� �����)Vimba vimba persa(�  FZW ��!" D��

�GZW  ���IUCN1 ����� ��+ [�#' �� ����� �� 	;� 

 �.� �� K=*� �S�)Kiabi et al., 1999 .( �$�1 F�GH+

�� ���0
.� �� :���� �� �� �.� 	+�G�GH+ D�,�� �� 

\��]+  	]�
�V �
��7�� ��%)���!%�'S�� ( 	%�' ^!_� ��

 ��S� 	,!3 ���.)Vimba vimba persa( �.� �� K�L�� 

�#,�I' F�GH+ D�� �� E% �  	,!;,!' ���
�#�� 	;�
�V� 

��!" �� `!��' 	,��
1�  � �S� ����� �� 	,!3 ���. �

	' �W!��' 	;�
�V ��%�N��7� 	��#' D��4�% ���. 

  

  

                                                           

1- International Union for Conservation of Natural 
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 ��#+a? >'�� ���S� 	,!3 ���. 	%�' �� ��!�� b@ 

 � 	,S�� cQ�+ �� ��!��?A F�!1 ������� d_' �� ��!�� 

e�� ��� �- �� ���0
.� �� :=�" :�
.� �� eX�� � ���( .

f �+ @7� �,�� ���� �� K�" 
��!�� 	 e�� ��%  � �� ���(

 E���� ��% c!�+ �� mlg/? >��+� ���1 ia% � ����N� 

 �;7%�&� �V!,!�;+!�� ��N7��'�( �� J�#,�I' K�L�� ���

� >G
�' ���. ��� �� eX�� �S� ����� . ���N7��'�( ��

DNA��!�� 	'!�V   k�� �� ���0
.� �� 	
7� �,�� ���� �� �%

 >�� l   K����5�)Hillis and Moritz, 1990 ( m��n
.�

���".  ��0�� � ����DNA�� �� m��n
.�  �� ���0
.� 

 ���"( )V ��!���
],� � �
'!
�!��? �� op. � D��#+ -�� 

 ��'�fql� ����N� ���0
.� :�'� �+ ���N�
��. ���� . �� 

 �� ��!" D�� ���!%�'S�� 	-�_
�� ��%�"��r( �;��� �� ��!+

 	�V 2���)GenBank( �� ���� �!�� ?i �"��r( �0� 

��!" 	-�_
�� �� ���!%�'S�� 
' ��% ���!��� �� F5#

 :��%�'�!p3� ���0
.� . ���!%�'S�� ��%�"��r( J�_n7'

 ����� ������� 	,�!+ >'�� ���0
.� ��!' E�!' 	5� ��

2���  )�� �� ��%�"��r( )�_+� ��'� � 	�V? �� ����( 
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� �� ��������� ��� ���� �� ������ �	�!" � ��#$��  

+�0	�& ��(�12 ����$ 3�4$� '��% ��, 5��� +���" 

CA3 GGACAGTGAGGGACGCAGAC 

TCTAGCCCCCAAATTTTACGG 
�� AF277575 

CA7 ACACGGGCTCAGAGCTAGTC 

CAAATGTCAGGAGTTCTCCGA 
�� AF277579 

Lco1 CACGGGACAATTTGGATGTTTAT 

AGGGGGCAGCATACAAGAGACACTA 
�� AY318777 

Lco3 GCAGGAGCGAAATCATAAAT 

AAACAGGCAGGACACAAA 
�� AY318779 

Lid-11 CTCCTGATTCTTTGTCTGACT 

TTATTATTTCCTGTGGTGATTG 
�� AB112736 

Rru-2 TTCCAGCTCAACTCTAAAGA 

GCACCATGCAGTAACAAT 
�� AB112738 

Z21908 CTCCTGATTCTTTGTCTGACT 

TTATTATTTCCTGTGGTGATTG 
�� G40277 

Z8145 TTCCAGCTCAACTCTAAAGA 

GCACCATGCAGTAACAAT 
�� G40625 

Z7,8 CTCCTGATTCTTTGTCTGACT 

TTATTATTTCCTGTGGTGATTG 
�� Shimoda et al., 1999 

Z9,10 TTCCAGCTCAACTCTAAAGA 

GCACCATGCAGTAACAAT 
�� Shimoda et al., 1999 

  

 K�L�� ���PCR �E% :V ��s]+ � ?qq K�"!��� DNA 

 �	���n
.�? �%������ �� �
�,��]�' )30)!'!]��  ( ��=#�

g/q �
�,��]�' dNTP) ?q�Q!' 	5�' ( �f/q �
�,��]�' 

T�S�(Polymerase   Taq DNA)u/μg( �g/f ���� �
�,��]�' 

PCR) X?q( �A/q �
�,��]�' MgCl2) gq�Q!' 	5�'  (

���0
.�   �� �IG' c( �� :( TL1 ����� �� �� �fg 

t!�+ � V!0��
��. ����M �Y ����.� �
�,��]�'  �� �%

 �5]��.!'�+)PCR ( ���X �
��" .)!_H'PCR  �� ���0
.� �� 

 �'( >��3( 	5� )VA J' �� -�� @ V�
,� �� �*�. 150 

W ����' ����% �� DNA) pBR322 DNA/AluI Marker, 

20, �MBI Fermentas ( �� >-�1 J�#IX � �� ��!���
;,�

PCR op. �� u�� ��G� J��
�� �� ���0
.� �� )V ��� 

 )!_H' 	,!;,!' :�� 8L�. ���PCR �0� d�1 �� 

 ���(bp)v�+!�V D��#+ �   ��S�� K�� �� �%UVDuc ���0
.� 

���" . ��w
�� ��!' 	
�.!N�����
% �	5,� U!�+ 	.��� ���

(He)�� �%�7' �  (Ho) ����% )��#+ � l x�Z���� 

(HWE) 	;�
�V �%�Z� � �5-�� (Nei, 1978) ��G' �Fst 

	' ���0
.� ��#�� S���+ y�-!+ �� �3  :���� � �!�

	�V(Nm) ��S�� K�� �� ���0
.� ��  \�
�V Gene Alex 6.2  

 ���" �Z.�H'(Peakall and Smous, 2005.(  

 
 �����  

��
� �� ��!+ �� 	.��� D�� �� 	��� )!_H' ��!���
;,� z

 ��?i �� ��"��r( �0� � E�!' 	5� ��%��� �"��r( �0� 

 �"��r( �0� �.)Lco5, Lid1, MFW2 ( ��%���

���3 �,!+ E�!'!�!'. �s3�1 �'( �.� z��
� 6�.� �� 

>,� ��#+ ��!�� �GI�' �� �� �%  ��N��� �� ������CA3 �� 

16 ��N��� �� :( >X�1 � >,� Z8145 �� @� ��� >,� .  ��

 )�� �� ��!+f��!�� �� 	5,� 	������ �s3�1   �GI�' ��%

 	,S�� cQ�+a?a/q ��N��� �� `!��'Z8145 :( >X�1 � 

q?f/q��N��� ��   ��%CA3, CA7 � Z7,8 ��.� ��!� 

��!�� �� 	5,� 	������ �s3�1 D��4�%  F�!1 ������� ��%
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ag/q  ��N��� ��Lco3:( >X�1 �  q?i/q��N��� ��   ��%CA3, Rru-2 � Z21908'( �.� .  

 

 ����%�&'( ��(�(�)  ��
!� *+�,� � ��	�� �	
� ��-��#$�� 	� �� �	(���  

�6��
7 �8�
7 
+�0	�& 

��9�� �*�$ !	�7 ;��<%�� ��9�� �*�$ !	�7 ;��<%�� 

Ca3 ���/	 ��	/	 	��/	 	�
/	 

Ca7 ��	/	 �		/	 	��/	 �		/	 

Lco1 ���/	 ��	/	 	��/	 	�	/	 

Lco3 �

/	 ��	/	 	��/	 	�	/	 

Lid11 ���/	 	��/	 	��/	 	��/	 

Rru2 ���/	 ���/	 	��/	 	�
/	 

Z21908 �	�/	 ��
/	 	��/	 	�
/	 

Z8145 ���/	 �		/	 	��/	 ���/	 

Z78 ���/	 �		/	 	��/	 �		/	 

Z910 ��
/	 �		/	 ��/	 �		/	 

 
 ����.��� �$��/�  ��" ����0� ��1�
#$���)Ho ( 	�4��( �	
� �)He(&'( 5  �67(� ���)Na ( �8
� �)Ne (�	(
���9$	 ��#$�� �� 	�  :;1)	
� ��

��
!� *+�,� 	� �	(���  

 ;���� ;�=>� '��%�� 

��9�� �*�$ !	�7 ;��<%�� 
+�0	�& 

Ne Na He Ho Ne Na He Ho 
CA3 ��/��** �� �/	 
/	 �	 ��*** �/	 �/	  
CA7 �
/�*** � 
/	 �/	 �.��� 
* �/	 �/	 

Lco1 �	�/�*** � �/	 �/	 �.	�� �** 
/	 �/	 

Lco3 ���/�ns � �/	 
/	 �.	�� � �/	 �/	  
Lid-11 
��/�* �� �/	 �/	 �.�	� �*** 
/	 � 

Rru-2 
��/�*** � �/	 �/	 �.��
 
* 
/	 �/	  

Z21908 	��/�*** � �/	 �/	 �.��� �* �/	 �/	 

Z8145 ���/�*** � �/	 � �.��� �*** �/	 �  

Z7,8 ���/�*** �	 �/	 � �.
�� 
*** 
/	 �  
Z9,10 ���/�** �� �/	 � �.��� �ns 
/	 �  
����� �/� �/� 
/	 
/	  �/� �/� 
/	 �/	  

*** �� ���� �	
� �	��� 	� ����� �/� ���� (P<0.001)��� ��� ���� �	���  .** �� ���� �	
� �	��� 	� ����� � ���� (P<0.01) 

��� ��� ���� .* �� ���� �	
� �	��� 	� ����� � ���� (P<0.05)��� ��� ����  .ns���!��� ���� . 
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 )��@	' :�7�  >,� ��#+ D��
7�� �3 %�  � �M!' ��%

>,� �� �� �%�7' ��% ��!��  �� 	,S�� cQ�+ �GI�' ��%

 d�+�+fb/?? � ?a :( D��
�3 � qbb/f � @�!�  . ��

��!�� >,� ��#+ D��
7�� S�� F�!1 ������� ��%  � �M!' ��%

>,�  d�+�+ �� �� �%�7' ��%10 � ?f D��
�3 �  :(

qb?/f � 3�!�  .	' :�7� )�� �3 ��!N���%  �� %�

��!�� FW��' 	'��+  ��G' ��%�N��� K��+ ���� � ������Ne 

 ��Na	' �
�3  ��� . �� �%�7' 	
�.!N�����
% ��'��

��!�� FW��' D�� D�� ��N��� �� �� ������ ?q/q �+qqq/? 

�!� . FW��' �� ��w
�� ��!' 	
�.!N����
% ��'��

����!  D�� ������g?q/q �+ {??/q�!�  . ��G' D��
7��

��!�� �� ��w
�� ��!' 	
�.!N�����
%  F�!1 ������� ��%

�.� �� �%�7'.  

 ��N��� SL�Lco3��!�� ��   ������� � 	,S�� cQ�+ ��%

 � F�!1Z9,10 ����% )��#+ �� m��� F�!1 ������� �� l 

��N��� � ��% �� x�Z����  �%)p≤0.01 (� � ��) )��

3 .( ��G'Fst��!�� D��   F�!1 ������� � 	,S�� cQ�+ ��%

 d�+�+ ��qgf/q � q@@/q 	�V :���� �� )Nm=4/52 (

���" �Z.�H'. �%�Z�� >-�!� o��+�' � �Z.�H' 

 	]�
�V �5-�� ���#' �� ���0
.� �� 	]�
�VNei (1978) :�7� 

�!�� D�� 	;�
�V �%�Z� � 	;�
�V �5-�� �3 ����  ��%

 d�+�
� F�!1 ������� � 	,S�� cQ�+ �GI�'fbi/q �

iA?/q	'  ��� . 

 
����� 
 ��� ����  

 ��S� 	,!3 ���. 	;�
�V U!�+ 	.��� D�� ��Vimba 

vimba persa�� ��  ��N��� ���!%�'S�� ��  cQ�+ �GI�'

 �#,�I' ��!' :=�" :�
.� �� eX�� F�!1 ������� � 	,S��

���" ���X .� 6�.��� ��#+ D�N���' ��'( �.� z��


>,�  �� �� �%�7' ��%a@e�� ��!��   �� �� ���(

 �#,�I' ��!' FW��'a/i �H+ J� �� ��G' D�� �3 ��!� 

��!�� ��#+ ��M�+ 	' �% ��� . ��� D��% �� �.� �3� >��X

 ��#+ �� :!"��!" J�7��'�( �� �3 ���� �!�� :�;'� D��

��!�� �#+ J��0
' ��%>,� �  2� ���� 	05
n' 	#X�� ��%

��#+ >X�1 �!�� �( 	' �.� �� D�#' ��N���@q ��!�� 

>,� ��#+ ��!+ 	'  ���!%�'S�� ��% 	.��� �� �� 	#X�� ��%

 %� :�7�)Goldstein and Scholotter, 1999; Silva and 

Russo, 2000; Peakall and Smous., 2005  .(D�N���' 

�7' 	
�.!N�����
%��!�� �� �� �%  F�!1 ������� ��%

��!�� �� �
7�� 	' 	,S�� cQ�+ ��%  �+ ��!+ 	' �3 ���

 �� �Z�� ��1�� D�� �� U!�+ :�!� Q�� �N���� ���1

 D��Y ���� :�!+ 	' Q��
1� �3 ���� 	,S�� cQ�+ ��#��

 � F�!1 ������� �� �- ��7� 8%�3 �5* �� �� 	�=
��

�� �-�� :� ���'����� 	#�ZW ��s;+ ��� �
7 . �!
3��

Fst y5
n' R!I. �� ��#�� S���+ y�-!+ ���3 :��� 

 ��
��.	' 	;�
�V ��� . k��S" �� ��!+ ��Wright �� 

 )�.?{iA :�S�' ��"�% Fst �� �
�3 �'( �.� qg/q 

 D�� ��G' �T3 S���+ �!�� ��%� :�7� ���qg/q �+ ?g/q 

:�7� ��%� .!
' S���+ � D�� ��G' �O?g/q  �+

fg/q:�7� ��%�  �Q�� ��G' � Q�� S���+ �fg/q :�7� S�� 

��#�� D�� �� �� Q�� 	5�� 	;�
�V S���+ 	%�%�  �%

	'  ������!��  ��
�% �
;��S� 	������|� �w� �� �3 	��%

 	;�
�V S���+ ���� ��
7�� �%�Z� S�� 	;�
�V �w� ��

:�;' �� ��!+ �� �� 	.��� ��� 	�#' 2��S� 	������|� 

	' :�7� z��
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Abstract 
Population of Vimba vimba persa was investigated using microsatellite markers originated from 

two regions along the Iranian coastline of Southern Caspian Sea (Anzali Lagoon and Havigh River 
in Gilan province). Totally 153 alleles were identified. The highest number of alleles per CA3 loci 
was 17 and the lowest 3 in Z8145 loci with means of 7.6. Observed and expected heterozygosity 
averages were 0.79 and 0.76, respectively. Most cases deviated significantly from Hardy-Weinberg 
equilibrium (p≤0.01). The estimation of Fst (p≤0.01) identified significantly two populations of 
Vimba vimba persa in the Caspian Sea.  Studies of this kind assist conservation of this species, 
sustainable harvest and restocking of the populations. 
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