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(8	+ ��	�1
*-9�
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 :������ 	���
��� 96   :����� 	���
����� 96  

�<	��  

 ��� ������  !�
 ����" #�$ �" %&'�() *��Epeorus  .�, -�.�� /����)�0 %��1�2� 3!4 ��

%�!5�  6� 7����"Epeorus  �2�8 %9:�� �" *���� �5� %" %��1�2� %5;<�� 6� =�
�
 %" >�?�@�� ��A< 6� �$

500 �5@D 6� ����
 %� �" 2 3�� EF� ��A< �� G�?���� 6� ��)  7�$ 2 �H���1�2� I�2 I�!
 %��

%�!5�  ���� 2 76����� 6� �� .���0 J�!: �"�!� ����"Epeorus  K��L��� E8��) G�$DNA  2 -�.��

M� ����N ����" 6�!�2���'� 3� 72� �$�,%&'�() ��!) M� ��O�
 �P� . )6���@N� -2�N!���-1(  �"

 6� >�������06�U� -�.�� VL;) 7�$ �, JW!FX) 2PCR �'�!
 Y$ .�, �"�� Z���  %@��[) 2 ����" G76��

�'�!
 -�� �" �$  ��\��MEGA 6 ����" .���0 J�!:  ������  !�
 ]$�N %N �!" M� 6� �N�8 �'!�'!) 7�$

 >��5, >�?�@�� ��2  �$�) ��2�� 2 ��O�
 >�0��N /�@� �0�!'� _�&) �� %N�,�� ���D  %">`�2  �'!F� ��

 %N %��1�2�%��!) /� �"� ]$�N �" >�,  G�!"��� �!A;). 

��1�>� :�<	5@ G������  !�
 �'�!
 G�"�� %��1�2�  G/����)�0Epeorus6���@N� -2�N!��� G -1.  

1- M���� G��a) G��a) >�?;��� G�@�6 I�X) 2 �&�H4 b"��) >��;��� GJa�, >2�0 ��������.  

2- M���� GK�N GM��A
 >�?;��� G�&�H4 b"��) >��;��� GJa�, >2�0 ���;���.  

3- ����� >2�0 GJa�, >��;��� b"��) G�&�H4 >�?;��� M���� GK�N GM��A
.  

* :3!d@) >��@�!� l.tayebi@malayeru.ac.ir  
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2�<A� 

Y�@��!N� 7�$6!��"2�N�) %N �.�� 6� 7�$

�"� ����!��� �">�A)G �" e�X
 e��� 2 �" Y;< 

V1�, G���@$ M��� E"�D \�� f9@)��U  7�$

Y�@��!N� �"��6�� 7��" �H���)  �"� 7�$ %"

�) ��5, ���� )Loch et al., 1996; Fries 

and Bowels, 2002; Stephens and 

Farris, 2004; Yokoyama et al., 2007.( 

�ON� �"ZN M�0�A)  %[(�) 6� \��0 %" ���D 76

���@�� M� I�!
 2 �) �$  ��9" J����g
 M�!


-!" 3!4 �� Z9�L) E)�!h ��i�
 J�)  M�06��

 �H'�U .��N �"�i �� �"� �$�A� ���W�" �8�!� ��

%��1�2� 2>2�0 G�$ ZN 7�$ %�!0 2 M��6 7�$

j�@8 ����) %�!0 7�$ ��� Epeorus ��;�" 

) ���Mahboobi Soofiani et al., 2012.(  

��)�0/�� ��� 6� %��1�2�7�$ �5k��  2

M���� YA) M��5$ 3�lL� �;�) �" �&�H4 7�$ 

��� %5;<�� %N �� M� 20 7��)!9�N /!�� 

M����A, %" G��2�A� �5� 7���2� ��"��!� bD�2 

>�,  ���2 6� >�� 7�$ �'�5, %�,� >!N 

*�2�0 %5;<�� �) ���0 )�H�4 2 GM����5$ 

1395.(  %��1�2� *��%'�"6 ��i�
 �X
  7�$

/�@� 2 %[(�) 7�$���2� >�0��N 7�$ ��2�� 

�$�) %�1�� >�, �� ��@) �!1 ���� ���D  %N

�0�!'� *�� �) �$ ���!
 �"  ���1��-!"  ��1��,

 %��1�2��i!) .�,�"   

�2� �" >2ah J����g
 ����" ���� 7�$

�2� 6� G�$6!��"2�N�) YN��
 2  !�
 7�$

�) \�� �'!�'!)  �0�!'� J��i� %&'�() �� M�!


m�\" �"�" M�0�A)ZN  76���0 >�A" 

)Hughes et al., 2003(.  %" 7���N!��)

 �9�W� %" ������ �)!5h Y�@�� n� M�!�h

7���) o��!
 M!<  2 62�" -�h G�H�N�
!�

�"�i ��� 7�!�X) 7�
����  p�� *�,�� �" 2

�9)��
 b���G ��;�" ������ J��a�1��� 7 

%�@$ -!�� %" �H@�7� �) M�;� �$�G  *�� 6�

2� >2�0 ����" �� n� J��;8 J2���) 7�$

 =���) �?��;����G  2 %�\.
 *��l5$

E�9X
  �" ���H) 7�$mtDNA  Y���
 ��9"�D

J2��
 M2�� 7�$ %�!0*�" 2 7�%�!0���� �� 7� 

)Carapelli et al., 2007.( �" *�� j��� ]��� 

 ��@�6�)  ���!
 -�.�� \�� �'!�'!) f(� ��

���?" >������ �" �(�X) j�@8 J����!� 2 6� 

�'�!
 M� -2�N!��� 6���@N� - 1 (CO1)  ��

 ����" �$6!��"2�N�),!� )Hughes et al., 

2003.(  
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 J�&'�() M!�N�
/� M��\�N ���&5�  7�$

M���� �� �91�� *���, ��;�"  7��H) �"

�L�� ������,  \�� 2 J��!�!) *�� ��1��,

V1�, ����" �� �A"�;) 2  !�
 7�$

��&5�M� 7�$%������ J�!: �$  ��� �H�4)

 GM����5$ 21395( ��&5� ����" �'2 7�$

ZN  M��6-!" >�0��� 6�  %" �'!�'!) ��1��,

�, -�.�� J���.��� > 
 %" %�!
 �"� ��i

��'�&�7\"� 2 ���@�� 7�$ I�X) �" 7�2��

%��1�2� �@�6 �$G  ��i� *�� �
 ��� *�� �" �&�

 �'�5�� E�9X
 2 %�\.
 ��!) %&'�() *�� ��

.���0 ���D 6�  �� �!�!) 7�$6!��"2�N�) M��)

%�!5� �4 G%��1�2� ��@"7����"  �
�)�[) 7�$

 ���Epeorus  2 %[(�) �� ���2��� �9h %"

 /�L��� �0�!'� %" ����@8 *��l5$�, �" .

 *��&
 #�$ �" %&'�() *�� j��� *�5$

 ��� ������  !�
 �'!4 E���2��Epeorus 

 %��1�2� �� V1�, 6!��"2�N�) M�!�h %"

 VL;) �
 �, -�.�� /����)�0 �!, %N

�0�!'�  %�!?< %��1�2� ��@) �� >�, ���2 7�$

�"  !�
 ������ ��� ���@8 ����) 

Epeorus .��� �i!) 

  

B�� � />�� �:  

�� ��@) %��1�2� 6� %5;<�� �
 q4��)   

*���� �
 �H��[
 %" %9:�� 500 7��) 6� �?���� 

 >�?�@�� ��A<E�,) �, %���0 �r� �� 1 .(

%�!5� �5@D 6� ����
 %� �" 7����"  2 ����) 7�$

 I�!
 >�?�@�� �$ �H���%�!5� ����"  �"�!�

-�.��  .���0�.�� 6� ��9:� #�$ %N�  e��

N���� -!" ��1��, %��1�2� �� EX) 2 g
J���� 

 M� �" >�, 3�5h��!"G N����  EX) /�L���

%�!5� ����"7 N 2����  %" >�, �,���" %�!5�

%�!0 �7 �!" $�) %N�� 6�� ��!) ]L"�"��  ��

 VL;)��N. %�!5�7����"�$  �� EF� I��2�

 G��A"�� GM��@"�
\�� 4 M��@)6 2� 6� 3�� n� 

�5� *���� ��� %��1�2� %" �5� W�" -�.�� 

 6� �,�� >�, ��.�� 3a�1� �
 �,%�!5�  7����"

 �" 7��i�
 %��1�2� M���� %" %�!
 �"

>�?�@�� �,�" %�,��� �?�� 7�$ .��@" %��1�2� 

�� 3!4 ��@) %�!5�  7����">!9D �?�� - ��?� 

 �!" -�?�$ 2%�!5�  7����" /�D7�!5h �"�!� 

�� ZN ��@" 2 7�!
 EF�) %" M� �!5h �" 

M���� /� %��1�2� ���D �,�� 2 �" M���� /� 

6�" %?� %�,�� �)�, .ZN ��@" �� /!<��< 

7\9� �"�!� �" J�"�s �'�!�) %" Y$ >�6 �, �
 

J��!�!) 7\�N �" M���� /� %�@, 2 %" E1�� 

�!
 ���2 ��!, .�P� J��!�X)  %" >�, ���2

D �!
��� b5��2�7G %�!5� #2�t %"����"7 

2 E[��)  n�9�
� E�'� ��70 �:�� HO
��  .�,
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%�!5� �P�7��" �$ ����,�� �)6� %">�?;� 

 K�N �&�H4 b"��) >��;��� Ja�, E[��)

�,��. �� �)6�>�?;� %�!5� %�@, �$G 6�����7 

2 ���A?� E�'� ��7  .���,������, %�!5��$ 

I�!
 v!' 2 v!��2���) J�!: ���0. 

�P� %�!5� �$�" >������ 6� 7�$��9N ������, 

�H�&) �
 f(� ��� ����,�� ���, 2 

%�!5� ��� %" q9&�) 7�$ Epeorus 

76����� �,�� )Pennak, 1953; Usinger, 

1956; Quigley, 1977; Clifford, 1991; 

Thorp and Covich, 2009.(   

�� 6� G76����� ���&
 30 ��h Epeorus 

 ����F
 �!4 %" >�?�@�� �$ ����
 %� 6�

>�?�@�� 7��" EN �� %N �, %�,���"  ��!) 7�$

 �r�120 ]��)6� -�.�� 7��" %�!5�  7�$

>��)� �'!�'!) .�, 76��  

  

 

,�� 1: ��C���> D	E9�� � (��E��F� 2AF�� 2�A) 2)��) ��:-
 ��>/-
 0�	!���1 2)�3/��. ��C���> 1 :

 ��C���> �2���-!2 :500  ��C���> ��-��3 :1000 �-�� �  ��C���>4 :1500 2���-! �> &. �-��.  
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���"� %�!5�  2 K��1 E�'� M2�� 6� n
 n
 �$

 72�n;1 �U�N >��� ���D *N ���, n;1 �


!,� 6� -��N �$ �P� .�M�  �$ ��%"  �!4

 %' a)�N �
 �, >��"!N b��) J6� �" %��0���

�� ��!� J�!: %" 2 �!,���.  M� 6� ��

 %9:��a" K��L��� 7��"DNA G E�
2�� q"�()

�!��� �� �!�!) ��N E5&'� Exgene TM 

Tissu SV )Macrogen G >�N (�"!�� -��D�

�,. ��g�) �'!�'!) ��!) ����" �� %&'�() 

�s�8 ���1�� �(1 M� -2�N!��� 6���@N� - 1 

�� *�" ��&5�  7�$Epeorus %�8�� ��W�" 

%��1�2� .�!"   

 -�.�� 6� M���54� �!r�) %"������  K��L���

 ����N ����" \�� 2DNA >�, K��L���G 

%�!5� n���
 6�!�2���'� 3� 72� �$���,�� . 

7����� ��O�
 M� ��!) �r� 6� �06�U�7�$ 

�:�F�1� M� -2�N!��� 6���@N�- 1 �8��4 

>�, I�!
 Folmer 2 M����5$ )1994  (%N 

�H@� %" �06�U�7�$ x��� �?�� )Guryev et 

al., 2001; Hebert et al., 2003; Hughes 

et al., 2003; Ekrem et al., 2007; 

Skevington et al., 2007; Stahls and 

Savolainen, 2008 (7��" ��O�
 *�� %�8�� 

3!4 7��;�" 6� *�� M� �� ���,� �) G��N 

>������ �, .� 7��"*� �!r�)G �� 6� K��L��� 

DNA =���) �" >������ 6� 7�$�06�U� 

HCO2198  2LCO11490 )Macrogen G

 (�"!�� >�N2 �'�!
 %N J�FL;) M�  �� �$

32�� 1  G��� >�)��H@� %" ��O�
 %&(D 

��!) �r� -��D� �,.  

 JW!FX) ����N ����" 7��"PCR 

%�!5� ���'2 �� 6�!�2���'� 3� 72� �$90  M�)6 2

60  .���, 7���0��" %[�D���� M�"���  =���)

 M�\�) %"5  �P� 2 32� n$�< �� ���'2���)

 JW!FX) =�
�
 %"PCR n$�< �� 7�$

7�&" ���D >��� .���, �� 6� �4 M�)6 G=���)   

  

  �<'1: K�76�� ��:-1��L� �/�M�!> �<� �/ -N�= 2E��F�  

-1��L�  (�>��  
��� (������ 

) ����	.(  

OD  
)µL1000(  

2'�/ K�>-= 

0�Q )C °(  

HCO21985'-TAAACTTCAGGGTGACCAAAAAATCA  7/20   8/7949  6/61  

LCO1490  5'-GGTCAACAAATCATAAAGATATTGG  6/21   8/7699   2/59  
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%�!5� ���" 72� �$bp-710  72� �" 2 n���


3� >�?��� ) e��UviDoc-HD6 GUvitec G

 (M��@9?����!F
 2 ����" �� 2 �, 7����"

*���5N M�)6 �� 6� ����" �" ����N j��� 

6�!�2���'� 72� 3� 6��0� 2 {�� 7\�)� �" 

-!���
� G���)2�" 7��" ������ �'�!
 �"�� %" 

�!;N >�N 3���� �,. 

  

 � 2��R��/>/ ,	5S� �:  

>��� x���� ����" 7��" �� G�'!�'!) 7�$

�'�!
 x���� 3!F8 6��$G  ]��!1 ����NM�  �$

-�� �"  ��\��Bio Edit  *��&
�, �'�!
 �P� .

 %�!5� �$ %" E��� J�!:.txt =
�)  2 76��

 >��1��, Y$ 2 �2� %" f�XF
 2 76��


.�, -�.�� �5;<  �)�� �" �'�!
 E��� �P�

FASTA -�� 6� >������ �" 2 >��1�  ��\��

MEGA 6.06 �'�!
Y$ G�$Z��� >�, 76��G 

�2� %" Neighbor-Joining  \�'��� �, 2

 .�, Y���
 EF� �$ 7��" ���!9��� �1��

������  !�
 *��l5$ ��� �� Epeorus 

>�?�@�� *�" �� EF� �$ 7��"Z9�L) 7�$   �"

-��  ��\��MEGA 6.06  %H��X)�,.  

  

T���)  

E�,  7�$2  23  ����N ����" x����

DNA >�, K��L���  JW!FX) 2PCR  �" ��

 6�!�2���'� 3� 72� M�;��) ��$�.  

  

  

 ,��2 D	M	@ (!�-
 :DNA ���
�-���>  � ��� -
 �<� U>-6�!>  
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 ,��3 KV�7S� ��>W1��
 :PCR ���
�-���>  � ��� -
  

  

�'�!
 6� ��%�!5� �"�� 7�$Epeorus  ��

>�?�@�� 6� n� �$�$G  ���!9�� �1��

Neighbor-Joining )NJ (�'�!
 7��" 7�$

6���@N� -2�N!���- 1G  EF� �$ %" |!"�) %"

 J�!: �� %��0���E�, 7�$ 4  �
7  >��� M�;�

��� >�,.  

 �1�� ���!9��NJ �'�!
 7��" 7�$CO1 

%�!5� 7��" 7�$Epeorus  �� ��A" EF�

>�?�@��  ��;�" %N ��� M�;� Z9�L) 7�$

%�!5�  >�?�@�� 7�$1  %�!5� EO) G�aN n� ��

1 27  �"Bootstrap 21  �� �� 2 �����0 ���D

%�!5� ���N >�?�@�� 7�$3  24  ���,�� ���D

 E�,)4%�!5� %<�0� .( %" \�� -2� >�?�@�� 7�$

M� *�" �� >��N��� J�!:  %N �, >��� �$

 %�!5�) %��0��� �aN J�!: %" ��;�"17 �� 2 (

%�!5� ���N ��  7�$f n��\� %N  %" >�?�@�� *��


2  E�,) ���,�� ���D G�!"4 ����" �� .(

 ���!9�� �1��NJ  M��@"�
 EF� %" |!"�)

>�?�@�� *�" �P��
!9��$ �0��N����$ Z9�L) 7

 J��� %" %N 7�!4 %" .�, >�$�;) J�, %"

%�!5� Y$ ���N�� >�?�@�� n� %" |!"�) 7�$

 E�,) �����0 ���D5.(  
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,�� 4 :D3�/  ()��5	
Neighbor-Joining (�>�� �>-
  ��:CO1  &�' �/Epeorus ��C���> �/  ��:

���
 ,7
 45�6� .sp 2)��) �<�:/ ���)  X�-= � ���
 ,7
 ��:i� o� f � h  �<�:/ ���) Y	�-� 2


��C���>  ��:1 �2 �3  �4  D!>����� ��� �> &. ��:�  ��C���> �� �/ /�'�� 2)��) �����(� ���) >� <:/.  
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,�� 5:  ()��5	
 D3�/Neighbor-Joining (�>�� �>-
  ��:CO1  &�' �/Epeorus ��C���> �/  ��:

����
�� ,7
 45�6� .su 2)��) �<�:/ ���)  � ����
�� ,7
 ��: X�-=i� o� f � t  �<�:/ ���) Y	�-� 2


��C���>  ��:1 �2 �3  �4 ����� � D!>(� ���) >� ��C���> �� �/ /�'�� 2)��) ����� ��� �> &. ��: <:/.  
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 ,��6 ()��5	
 D3�/ :Neighbor-Joining (�>�� �>-
  ��:CO1  &�' �/Epeorus ��C���> �/  ��:

�	��. ,7
 45�6� .fa 2)��) �<�:/ ���)  � �	��. ,7
 ��: X�-=i �o �f  �h 2
  �<�:/ ���) Y	�-�

��C���> ��: 1 �2 �3  �4 ����� � D!>(� ���) >� ��C���> �� �/ /�'�� 2)��) ����� ��� �> &. ��: <:/.  
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Abstract  

This study was conducted to determine the profile of Epeorus genetic 

diversity along the Gamasiab River. The sampling was done from four stations 

ranged source of the river downward, about 500 meters from each other, in four 

seasons with three replications from the middle and riverside of the river by the 

Surber sampler. After isolation and fixation of the Epeorus, the DNA extraction 

steps were performed and the quality of DNA was investigated on the 

electrophoresis gel. After gene amplification using specific cytochrome oxidase 

subunit I (COI) primers, PCR products were sequenced. Sequencing was 

performed with MEGA 6 software. Molecular investigations indicated that the 

reduction of genetic diversity at station 2 exposed to wastewater and trout farm 

effluents, especially in the seasons which are associated with decreasing water 

charge. 

Key words: Genetic Diversity, Sequencing, Gamasiab River, Epeorus, COI. 
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