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Abstract 

So far, 13 species were recently recognized in the Iranian 

basins. In the present study the variation among A. 

eichwaldii, A. namaki, A. idignensis, and A. nicolausi, A. 

qanati A. petrubanarescui has been investigated from 

morphological and molecular approaches. To study the 

morphological characteristic, 144 specimens of these six 

species were used, on which 22 morphometrics were 

measured. Nine meristics characteristics were counted. 

Analysis of variance (ANOVA), discriminant analysis, 

and principal component analysis was performed. In the 

molecular studies, sequences of the mitochondrial gene, 

cytochrome b from six species were sequenced and 

analyzed. The morphological results of the data showed a 

high similarity among species, but could separate A. 

nicolausi and A. idignensis according to the PC1. Also A. 

idignensis and A. petrubanarescui are more similar based 

on the PC2. Moreover, based on meristic characteristics 

which were relatively similar, again A. nicolausi and A. 

idignensis could be separated by the first component. The 

phylogenetic analysis using Maximum Likelihood (ML) 

and Maximum-Parsimony (MP) methods supported the 

monophyletic status of the six species, suggesting their 

status as different species. The results of the molecular 

analysis showed that A. eichwaldii and A. petrubanarescui 

have the most similarity (about 99%) and the A. idignensis 

has the maximum difference (about 85%) with the other 

species. These results justify the results of morphometric 

analysis. 

 

Keywords: Alburnoides, gene, meristics, mitochondry 

cytochrome b, morphology, morphometrics, taxonomy. 
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2  �#g /�>�e!� �#g ��) $�;�) 56/0  48/0  25/0  05/0  3/0-  

3  +,X�B +>�3 �;/� �5 �#$ ��#� /�#g ��) $�;�) 
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9  �#g ��#� /�#g 4� 43/0  54/0 -  22/0  01/0 -  06/0  

10  4V< +< @ �/� /�#g 4� 14/0 -  12/0  - 18/0  03/0  72/0٭ -  

11  �#g � 2�< +>�3 �;/� /�#g ��) $�;�) 4/0  03/0 -  51/0  26/0 -  19/0  

12  �#g � 2�< +>�3 +!��  /6)�#g ��) $�;�) 23/0  2/0-  55/0  02/0 -  13/0 -  
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16  m�F5�) +>�3 �74H' /�#g ��) $�;�) 08/0 -  19/0  08/0  15/0  78/0٭  

17  �42 f<)� �� J�3 �� �4F@ �/� /�#g 4� 63/0  57/0 -  01/0  04/0 -  03/0 -  

18  +,X�B +>�3 �	G
 �5 �#$ ��#� /�#g ��) $�;�) 
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 .FX 

6)43 +$#D 6�
 Z,;H' +$�D) 7 +c��Y' � �) (: �)�#	$ 

+
#A 6) ��� . ��4D �;$�| �X�@ �� +
#A )�-' )� 

(�/$  $�)� +* �� �M +
#A A. nicolausi �76 

;B4D+ .�) +* �3 +,X�B L�3 456 .c"$ +3 ��4e 

+$#D �
 �)4< ��)� � �� +$#D A. qanati �   

A. eichwaldii �� �� +
#A )�-' � M���$ +3 �
 

�)4< +;B4D . $)  

  
8)#9� 	 #(�8 ��)	)�0 :�0 ��� ;, �<���  

+"��K' I$���)� �
 �3 (#'�:  !� +!')� JG$)� ^q;A) 

�!9' 6�)� )05/0<P( �� �) 95 I,B �
6 6�� _A 

�c$�7 J�3 +$#D 6�
 +9>�V'��#' (�/$ �'  
� +* 

+$#D A. nicolausi 6)�)� L�3 45J� ^q;A) �� J�) 

.FX �) +$#D 6�
 4e�� ..�) �� �) 95 I,B �
6 

6T�3 _A �c$�7 L�3 45J� ^q;A) J�3 +$#D 6�
   

A. nicolausi � A. idignensis ..�) �� �) 95 

I,B �
6 J���� _A �c$�7 ^q;A) �!9' 6�)� J�3 

+$#D �
 � 
�/' �' ��#
 �>� J�) �!9' 6�)� .c"$ +3 �� 

.FX �c< � $) ..�)  X�� �$)�)4B 4
 M� �) +$#D �
 

6)43 �8�FX �) 95 I,B �
6 6�� _A �c$�7 � T�3 � 

J���� ����: � 
 .�) )�� 7  6�
4 � 5 � +	�	? 11.(   

  
8)#9� 	 #(�8 ��)	)�0 =�9� ���� ��  

�) 95 m�9
 �
6 .H� +>�3 �;/� �� 4
 L
 +$#D 

+� � 2 �#3 � ^q;A) �!9' 6�)� J�3 +$#D �
 � 
�/' 

. /$ +"��K' I$���)� �
 �3 (#'�:  !� +!')� JG$)� 

^q;A) �!9' 6�)� J�3 +$#D A. petrubanarescui 

�3 5 +$#D  4e�� �� �) 95 m�9
 �
6 O9/!' +>�3 �;/� 

(�/$ �)� )05/0<P(� �') �� �) 95 m�9
 �
6 O9/!' 

+>�3 �;/� |!� +$#D 4e�� ^q;A) �!9'6�)� � 
�/' 

 /$ )05/0>P( +* W��)43 �) 95 m�9
 �
6 O9/!' 

+>�3 �;/� +$#D A. petrubanarescui )� �) 4e�� 

+$#D�
 ) 7 �4*+3 �') � �* ��>�  (�#3�) 95 +$#	$ 6�
 J�) 

+$#D .c"$ +3 4e�� +$#D�
 �� J�) +9>�V' ���$ +3 ���43 

]�<� 45 � f'�7 645 ��)� +	�	?) 12.(  

�) 95 m�9
 �
6 O9/!'4�S +>�3 �74H' +3�/' 

�) 95 +>�3 �;/� ��  L
+$#D  +�� 2 �#3 +* 

^q;A) �!9' 6�)� J�3 +$#D 6�
 +9>�V'��#' �� 

J�) .FX � 
�/'  /$ �') �+"��K' I$���)� �
 �3 

(#'�: +!')� !� JG$)� ^q;A) �!9' 6�)� 

)05/0<P( J�3 +$#D 6�
 A. nicolausi�   
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A. idignensis � A. namaki �3 +� +$#D 4e�� 

�� �) 95 m�9
 �
6 O9/!' +>�3 �74H' (�/$ �)� 

+	�	?) 13.(  

m�9
 �) 95 ��  O9/!' 6�
+!�� +>�3  �	G
 � 6)

I$���)� +"��K' I$���)� ��>�$:  !� (#'�: �3 �
  +!')�

) JG$)�05/0<P+$#D �'�	5 J�3 (  �3 +9>�V'��#' 6�


�' (�/$ 4e� G� �� 7)  
� 6+
#A �)�#	$ .(  6)

m�9
 �) 95 .FX +3 z#34'  �74H' +>�3 O9/!' 6�


+$#D 6)43  I!7 6�
Alburnoides  .�) � 
 ����:

G
)� 6 .(  

�� 8��F5 +9>�V' J�) J�3  I!7 +$#D L


Alburnoides  L-!� ]�4g �)22  �c"$ .FX

� �
�) $) +�$ .FX �
��	
 +"��K'��#'  .B4D �)4<

 �� +*18  .FX .F
 � �
�) $) �c"$ .FX

�!9' ^q;A) �
��	
+$#D J�3 �� 6�)� � 
�/' �


 . 
  

  
&�9��>� ���-�� 	 ��.��/0  

+3  �#C!'���43 .�F�* DNA t)4H;�) � 
 �) 

+$#	$ 6�
 ��#7#' 2 4;�>�4G�' �) ).().6� ]�<� � 
 

)� �3 ���F;�) ��#B�4;G>)�) �P ���D: � 
�/' . 
 .�F�* 

).().6� t)4H;�) � 
 �) +$#	$�
 (�/$ ��)� � 
 .�) 

v#?� 6�
 $�3 +3 .�� (�/$ � ':  � !
�.�F�* T�3 � 

�3�< �#c< ).().6� t)4H;�) � 
 .�#3  

  
"	#� 4.  X�� �$)�)4B m�9
 �
6 O9/!' +>�3 �;/� +$#D 6�
 +9>�V'��#'  

    �+�� ������! 1	"# 	�� 2"3�� �'	, �%34  

  ����  6 7 8 9 

1  A. qanati -  60  40  -  

2  A. eichwaldii 24  38  38  -  

3  A. idignensis -  83  17  -  

4  A. nicolausi 3  90  7  -  

5  A. namaki -  60  30  10  

6  A. petrubanarescui -  -  100  -  

  
"	#� 5.  X�� �$)�)4B m�9
 �
6 O9/!' +>�3 �74H' +$#D 6�
 +9>�V'��#'  

  ����  �+�� ������! 1	"# 	�� 2"3�� �'	, ���@�  

  8  9  10  11  12  13  14  15  16  

1  A. qanati 4  20  30  33  13  -  -  -  -  
2  A. eichwaldii -  10  10  63  17  -  -  -  -  

3  A. idignensis -  -  -  -  4  5  56  22  13  

4  A. nicolausi 7  60  30  3  -  -  -  -  -  

5  A. namaki -  -  -  48  39  9  4  -  -  

6  A. petrubanarescui 11  45  44  -  -  -  -  -  -  

  

 "	#�6. +$#D �
��	
 8�FX �) 95 ���9' ^)4Y$) � J�e$��' �+!')� +9>�V'��#' 6�
  

+9>�V'��#' �
��	
 8�FX  
+$#D ��$�
  

A. eichwaldii  A. idignensis  A. namaki  A. nicolausi  A. petrubanarescui  A. qanat  
 * ]�KY5   * ]�KY5   *  ]�KY5   * ]�KY5   *  ]�KY5   * ]�KY5  

I,B _A 6�� 6�
 �c$�7  56-44  56-46  46-41  56-49  52-43  53-46  50-42  45-42  50-43  52-47  49-41  56-48  

I,B �c$�7 _A 6T�3 6�
  -  12-10  10-8  13-11  13-9  12-10  11-8  10-9  11-9  12-11  11-9  12-10  

I,B �c$�7 _A J���� 6�
  -  5-4  6-4  6-4  7-4  6-4  6-3  4-3  6-4  6-5  6-4  5-4  

m�9
  +>�3 O9/!' 6�
�;/�  9-8  8-6  8-6  8-7  9-7  9-7  8-7  8-6  8-7  8  8-7  8-7  

m�9
 �;/� +>�3 O9/!'4�S 6�
  3 3 3 3 3 3 3 3 3 3 4-3 3  

m�9
 �74H' +>�3 O9/!' 6�
  13-12  12-9  12-10  16-12  14-12  14-11  11-8  11-8  10-8  10-8  12-10  12-8  

m�9
 �74H' +>�3 O9/!'4�S 6�
  3 3 3 3 3 3 3 3 3 3 3 3 

m�9
 +>�3 O9/!' 6�
 +!��6)  -  13-11  15-12  14-13  15-12  14-12  14-11  13-12  15-13  14-13  15-13  13-12  

m�9
 +>�3 O9/!' 6�
 �	G
  -  8-7  7-6  9-7  7-6  8-6  7-6  9-7  7-6  9-7  7  9-8  
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�) 95 L
 +$#	$ �) DNA +$#D 6�
 +9>�V'��#' 

�3 6�
4D��S: �X�h;A) (P ��4*#;�� b 

����� !*#;�' �:.��.�� . ��4D �#hY' �:.��.�� 

�'�	5 +$#	$�
  93 �) ��#B�4;G>) �P ���D: 1  X��� 

 �>#5 ���
 $�3 �� ��� Y' 400 .F7 ��3 )bp(  $�#	$.   

I� �) (�!�	g) �) +!��3 (�#3 _�)4
 L!*)� 

��:.��.�� L!*)� �:.��.�� 6)43 �'�	5 +$#	$�
 ��-$) 

..B4D �#hY' �:.��.�� +$#	$6�
 z#34' +3 6 +$#D 

+9>�V'��#' u�2#	-') 18 �#hY' (�:.��.�� �3 4D��S: 

�X�h;A) L14736-GLu .�7 J��95 �>)#5 _�#5 

.*4
 ."��#��G5 +3 �#/* �4* �3#!7 ����) . 
  

�>)#56�
 +3.��� ': I� �) L�)4�� � ^r@ 

=D6�
 Q\�* �� +'�$43 MEGA5 � DNAMAN 

O54' (L�)4��)  $ 
 � ��#' +��-5 � ��,Y5 �)4< 

. !;B4D �#$P ��4*#;�� b� +� +$#D Alburnus sp. 

)GU479874.1 AY026390.1 � AY026393.1( 

�>)#5�3�� � 
 �) M$�3 (P +3 ()#!2 (�43��4D �� 4C$ 

+;B4D  $ 
. �>)#5 (P M� +$#	$ �) 4
 +$#D �� M$�3 

(P  NCBI .cy  
 )MT375033 A. qanati� 

MT375034 A. nicolausi� A. eichwaldii 

MT375035� A. namaki MT375036�   
A. petrubanarescui MT375037 �   

A. idignensis MT375038(  X�� �) 95 �
 �5#&,*#$ 

� �) 95 ^q;A) M5 6 �5#&,*#$ J�3 =�5#$P6�
 +9V< 

bp409 +$#D 6�
 +9>�V'��#' � (�43��4D�
 +c��Y' 

 
 �� 7) 7 � +	�	? 14.( +9V< (P ���43��#' �� 

 X�� �) 95 �
 �5#&,*#$ ^q;A) �* $) (�/$ �)� 43 J�) 

W��) ��3 J�	�5 L�3 45J� �$)�)4B J�e$��') 2/30 

 X��( � J�$)#D �* 45J� �$)�)4B J�e$��') 2/15  X��( 

)� �� +9V< ���43��#' . !;
)� �� �) 95 8�Bq;A) M5 

6 �5#&,*#$ J�3 =�5#$P �
 ^q;A) �!9' 6�)� � 
�/' 

 
 +* +$#D A. idignensis �3 L�3 45J� ()��' ^q;A) 

J�e$��') 57  X��( �) 4e�� +$#D �
 )�-'  
 � �� +$#D 

A. eichwaldii � A. petrubanarescui �3 ���� 

 �5#&,*#$ �* 45J� ()��' ^q;A) )� � !;
)� �� +-�;$ 

L�3 45J�  X�� .
�c
 )� .c"$ +3 4e�� +$#D�
 �3 

4e� G�  !;
)� �� 7) 8 � +	�	? 15.( ()��' 8��F5 � 

.
�c
 J�3 +$#D6�
 +9>�V'��#' _�#5 4
 �� �4$�)�B) 

�#*r' +c��Y'  
 +* |��;$ ��3�/' �) ��>�$: ��)� �
 

+3 .�� . ': L�3 45J� +,X�B )183/0( J�3 +$#D 6�
   

A. eichwaldii � A. idignensis � �* 45J� +,X�B 

)01/0( J�3 +$#D 6�
 A. eichwaldii �   

A. petrubanarescui � 
�/' . 
  

��,Y5 6�
 M�;$P#,�B �� +'�$43 MEGA5 �3 

���F;�) �) N��6�
 L�3 45J� ��	;@) )ML( � 

4d*) @ �$#	����� )MP( ��-$) . 
 6)43 

+3 .�� (���: ()��' (�!�	g) +A�
 6�
 Z,;H' N��) 

8#3 n4;�)  X��) ((�!�	g) �3 ��>�$: 1000 ��3 �)4G5 

+c��Y' . 
 �) bp409 (P ��4*#;�� b �>)#5 �3�� 

� 
 bp336 (�G' [F@ � 
 � bp73 4�i;' . $�#3    

  
 "	#�7. +$#D J�3 8��F5 ()��' (�43 � +9>�V'��#' 6�
 �4$) ��4D  �)�B)DNAman( 

Alburnus A. qanati A. nicolausi A. namaki A. eichwaldii A. petrubanarescui A. idignensis +$#D �
 

      0 A. idignensis 

     0 144/0 A. petrubanarescui 

    0 01/0  149/0 A. eichwaldii 

   0 029/0 029/0 141/0 A. namaki 

  0 019/0 034/0 034/0  141/0 A. nicolausi 

 0 036/0 031/0 034/0 029/0  137/0 A. qanati 

0 153/0 158/0 156/0 153/0 149/0 122/0 Alburnus  
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.A�� +,X�B (��3 +3 ���< +* �$P#,�B 6�
  6�


+A�
 J�3 �G�;$P � ' � .�) �
  )� �$P#,�B 6���

(�G')  4�r��' N�� +3  !!*  +c��Y' Z,;H' 6�


.A�� J�) . 
 Q�9/$) �#g m#	-' �3 �
1/0  �

 N��)8#3 n4;�)  ��)� (�/$ Q�9/$) 4
 ��!* ��

�G
) .�) � 
  6�
7  �8N�� �'�	5 �� .( �


+$#D 64�D�)4< �#Y$.A�� J�) �� �
 �$P#,�B 6�


�') �.�) �
 +3�/'   X�� N�� �3 � 
���:43 (�!�	g)

8#3 n4;�) .A�� J�) �� 8��F;' 4e� G� �3 �
  .�#3

]�	2L�3 � +A�
 J�45 +$#D J�3 +,X�B J�45  6�
  

A. petrubanarescui � A. idignensis .�#3 

+$#D 6�
 A. petrubanarescui � A. eichwaldii 

� +$#D 6�
 A. namaki � A. nicolausi ��$ �� 

+
#A 6�
 M���$ +3 �
 �)4< +;B4D . $)  

�;$�| +3 .��  � ':�) ��)� �
6 �>)#5 �3�� J�) +9V< 

�) (P ��4*#;�� b )436 ���43 _3)�� M�;$P#,�B 

+$#D 6�
  +9>�V'��#'I!7 Alburnoides F'�  

. $�#3  

  
 "	#�8. +$#D J�3 �G�;$P +,X�B (�43 � +9>�V'��#' 6�
 �4$) ��4D  �)�B)MEGA5(  

Alburnus  A. qanati A. nicolausi A. namaki A. eichwaldii  A. petrubanarescui A. idignensis  ���� 	� 

      0 A. idignensis

     0 176/0 A. petrubanarescui

    0 01/0 183/0  A. eichwaldii

   0 03/0 030/0 173/0 A. namaki

   02/0 036/0 036/0 174/0 A. nicolausi

 0 038/0 033/0 036/0 03/0 165/0 A. qanati

0 19/0 199/0 195/0 191/0 184/0 144/0 Alburnus

  

  
1-� 7. .A�� �$P#,�B ��� � 
 �3 N�� ML 6)43 +$#D 6�
 +9>�V'��#' � (�43 ��4D �
 �) 2)) � 
4*\ ()��' 8#3 n)4;�) .(.�)  

 

  
1-� 8. .A�� �$P#,�B ��� � 
 �3 N�� MP 6)43 +$#D 6�
 +9>�V'��#' � (�43 ��4D �
 �) 2)) � 
4*\ ()��' 8#3 n)4;�) (..�) 

  
  

  

 A. petrubanarescui

 A.eichwaldii

 A. namaki

 A. nicolausi

 A.qanati

 A. idigensis

 Alburnus arborella (cytb)

 Alburnus escherichii (cytb)

 Alburnus hohenackeri (cytb)
100

62

92

97

100

92

0.02

 A. petrubanarescui

 A.eichwaldii

 A. namaki

 A. nicolausi

 A.qanati

 A. idigensis

 Alburnus escherichii (cytb)

 Alburnus arborella(cytb)

 Alburnus hohenackeri(cytb)

93

93

77

100

100

52
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2 3 �4
1� - ��
5  

�� +;
rD L-!� �
6 ��.H -!�� +3 �#g � 	2 

�� Y' +3 �
��;A��6 $ 3� �d' +>�3 �
 �3 ,3�<�. *� 

)436 �H/' *(�4 
G� ( 3 .�#3 )�J ��) $) 4�D6  �
 

�	5�� +3 4	5*� �� �#g �#Y' ( 3  !;
)� � L�3 45 

��) $) 4�D6 �
 �� @�$�+ 4� ��-$) '�. $ 
 �>�@�� +* 

���4') �� 8�9>�V' ��.H-!�� �X)#B ��) $) 4�D6 � 
 

4K5�u�c ��	5 v#V� ( 3 )� +;B4D43�� � �	
6 4;�36 �) 


G� 4
��6 
�'� )� +�)�) '� !
�. +��-5 +3 

+F>o' 6�
 �,X) +3 �#C!' *L
� �-@ ��)��
 � "F5�4 

4;�3 (: �
 ���F;�) '�.�#
 �� ,Y5�� 8�#X �+;B4D 

+F>o' �
 +3 O�545 >��$� 43 ]cg ��K'�4 ���0 O54' 

� 
  $).  

�3 +7#5 +3 |��;$ +9>�V' 4?�@ �' ()#5 .FD �� +$#D 

A. qanati � A. eichwaldii �) s�Y> 8�FX �
��	
 

.3)4< � #A� $��/6 L�3 456 .c"$ +3 +$#D 6�
 4e�� 

�3 �
  $�)�. m#!5 8�FX 
��	
� +3 8��F5�
6 )4
�_ 

Y'�V� +;"3)� ��#c$ ,3G+ .Y5 y�5�4 �')#2 ;y)��� � 

;$P�G� i5��4 '�* !! *+  
)#
6 �
 (#� ����J � 

��$M� (�#3 ^)4Y$) ���9' � J�e$��' �� 8�FX 
��	
� 

�� )�J L
�0� �' $)#5  h5�]*� !! )�J O,V'  
�3 

)Wilson et al., 1985(. 

�� 8�9>�V' Coad )2021( +3  ��>�J�) +* 

L�3 45J� ^q;A) �� J�3 8�FX �
��	
 �� .FX 

�) 95 m�9
 �
6 O9/!' +>�3 �74H' � 
�/' � 
 �#3 

�� J�) +9>�V' ��$ ���43 . 
 8�2qg) �* $) �� 

f3�!' �� ��#' �D0��6�
 �
�) $) � �
��	
 J�) 

+$#D�
 �#7� ��)� +* |��;$ +"��K' J�) +9>�V' )� �3 

(: �
 JG	'�$ �'����� �') +"��K' 8�FX �
��	
 

+$#D 6�
 +9>�V'��#' �3 |��;$ Coad )2021( ����: 

� 
 .�) )�� 7 6�
 14 � 15.(   

(�	
 +*�#g � 
�/' �' �#
 +$#D 6�
 +9>�V'��#' 

�� J�) L
�0� �) 4C$ 8�FX �
��	
 �3 |��;$ Coad 

)2021( .K3�V' .��)� �� ���43 8��X#hA .�9	7 

�
�' Alburnoides �� �� +A�
4� �,X) �T�5 

(�;�) ()� $��' �) 30 .FX .H�� �-!� � 10 .FX 

�
��	
 �� J�3 .�9	7 �� +A�
4� (q�"* � 
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/
B 1.  �)#' �) K' � m#$���F;�) �4�-$� L!*)� �� � 
 �,� 6) �)4'  
���'  �)#' +�>�) .C,S  �-@ )µlL!*)� 4
 �� (  

).().6�  -  1  
 �5�)4' �,� ).().6�  u/µl5  3/0  

��.�5.().6�  mM10 4/0  
MgCl2  mM50  6/1  

PCR buffer  X10  2  
 4D��S:F pM10  1  
 4D��S:R pM10  1  

4VK' Q:  -  7/12  
�* �-@  -  20    

 �
/
B2. �4�-$� L!*)� ��-$) �@)4'  6)�,� �)4'  
�@)4'  �;$��) �'� (�)4D  (+K�<�) (�'�  +A4� �) 95�
  

+;
4�)� +�>�) 6���  94  4  1  

+;
4�)� 6���  96  5/0  35  

U�Y>)  56  5/0  35  

_"3  72  3  35  

����$ _"3  72  10  1  

  10  �3 .���$      
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�
/
B 3.  �c"$ 8�FX ���9' ^)4Y$) � J�e$��' �+!')�+$#D �
�) $)+9>�V'��#' 6�
 

.c"$�
�) $) 6�
  
A. nicolausi  A. petrubanarescui  A. qanat  

+!')�  J�e$��'  +!')�  J�e$��'  +!')�  J�e$��'  
/�* �#g ��) $�;�) �#g 28/1 -16/1  ab 03/0±2/1  26/1 -17/1  ab 03/0±22/1  24/1 -07/1  a038/0±2/1  

/�>�e!� �#g ��) $�;�) �#g 17/1 -73/0  a 76/0±1/1  15/1 -12/1  a 01/0±12/1  14/1 -89/0  a 04/0±1/1  
��) $�;�) �#g /��#� �#$ �5 �;/� +>�3 +,X�B 58/0 -51/0  b 02/0±53/0  54/0 -51/0  b 01/0±52/0  54/0 -45/0  a 02/0±5/0  

��) $�;�) �#g /( 3 6��;$) �5 �;/� +>�3 6��;$) J�3 +,X�B 42/0 -31/0  ab 02/0±36/0  4/0 -34/0  b 02/0±37/0  42/0 -28/0  b 03/0±37/0  
��) $�;�) �#g /�'� +<�� �#g 26/0 -19/0  a 02/0±22/0  28/0 -24/0  c 01/0±26/0  27/0 -22/0  b 01/0±24/0  
��) $�;�) �#g /�'� +<�� m�F5�) 14/0 -09/0  c 01/0±11/0  13/0 -12/0  d004/0±12/0  12/0 -10/0  c005/0±11/0  

��) $�;�) �#g +3 4� �#g 31/0 -23/0  d 02/0±29/0  27/0 -25/0  bc007/0±26/0  27/0 -23/0  b 009/0±26/0  
4� �#g /4� �42 97/0 -74/0  c 04/0±79/0  79/0 -73/0  b 02/0±76/0  81/0 -71/0  b 02/0±75/0  
4� �#g /��#� �#g 28/0 -20/0  b 02/0±23/0  29/0 -24/0  d 02/0±27/0  31/0 -20/0  c 02/0±25/0  

4� �#g /�/� +< @ 4V< 51/0 -32/0  c 04/0±38/0  35/0 -28/0  a 02/0±32/0  40/0 -29/0  b 03/0±34/0  
��) $�;�) �#g /�;/� +>�3 � 2�< �#g 15/0 -12/0  ab009/0±13/0  15/0 -13/  bc 01/0±14/0  17/0 -12/0  bc01/0±14/0  

+!�� +>�3 � 2�< �#g ��) $�;�) �#g /6) 04/0 -03/0  a 005/0±03/0  05/0 -04/0  c 005/0±04/0  05/0 -03/0  ab006/0±37/0  
��) $�;�) �#g /�	G
 +>�3 � 2�< �#g 03/0 -02/0  a 005/0±02/0  04/0 -03/0  c 005/0±04/0  03/ -02/0  b 004/0±02/0  

��) $�;�) �#g /�74H' +>�3 � 2�< �#g 19/0 -14/0  c 01/0±17/0  16/0 -13/0  a 01/0±14/0  18/0 -12/0  b 01/0±15/0  
 �#g /�;/� +>�3 m�F5�)��) $�;�) 27/0 -21/0  b 01/0±24/0  25/ -22/0  ab 01/0±24/0  28/0 -18/0  cd01/0±24/0  

��) $�;�) �#g /�74H' +>�3 m�F5�) 19/0 -13/0  a 01/0±16/0  19/0 -17/0  c 01/0±18/0  22/0 -16/0  cd 01/0±18/0  
4� �#g /�/� �4F@ �� J�3 �� f<)� �42 34/0 -23/0  c 02/0±27/0  37/0 -15/0  d 04/0±27/0  35/0 -23/0  c 03/0±28/0  

��) $�;�) �#g /��#� �#$ �5 �	G
 +>�3 +,X�B 61/0 -47/0  d 03/0±05/0  51/0 -47/0  c 01/0±48/0  51/0 -42/0  b 02/0±46/0  
��) $�;�) �#g /��#� �#$ �5 �74H' +>�3 +,X�B 70/0 -60/0  d 02/0±64/0  68/0 -61/0  cd02/0±64/0  67/0 -55/0  bc 02/0±62/0  

m�F5�) ��) $�;�) �#g /( 3 30/0 -24/0  ed01/0±27/0  29/0 -26/0  c 01/0±27/0  28/0 -23/0  bc 01/0±26/0  
( 3 m�F5�) /4� �#g  25/1 -85/0  b 07/0±08/1  03/1 -88/0  ab 04/0±96/0  10/1 -93/0  b 04/0±00/1  

( 3 m�F5�) /�'� +<�� m�F5�)  53/0 -33/0  b 03/0±43/0  48/0 -45/0  d 01/0±47/0  46/0 -39/0  c 01/0±42/0  

  
�
/
B 4. +$#D �
�) $) �c"$ 8�FX ���9' ^)4Y$) � J�e$��' �+!')�+9>�V'��#' 6�
 

.c"$�
�) $) 6�
  
A. eichwaldii  A. idignensis  A. namaki  

+!')�  J�e$��'  +!')�  J�e$��'  +!')�  J�e$��'  
/�* �#g ��) $�;�) �#g 69/1 -15/1  ab 09/0±23/1  29/0 -94/0  b 068/0±24/1  28/1 -16/1  ab03/0±22/1  

/�>�e!� �#g ��) $�;�) �#g 17/1 -06/1  a 03/0±13/1  17/1 -82/0  a 07/0±12/1  18/1 -09/1  a 26/0±13/1  
��) $�;�) �#g /��#� �#$ �5 �;/� +>�3 +,X�B 54/0 -45/0  a 04/0±5/0  55/0 -37/0  a 04/0±5/0  57/0 -45/0  b 02/0±53/0  

 �;/� +>�3 6��;$) J�3 +,X�B��) $�;�) �#g/( 3 6��;$) �5 39/0 -32/0  a 02/0±35/0  41/0 -28/0  ab 03/0±35/0  38/0 -32/0  a 02/0±35/0  
��) $�;�) �#g /�'� +<�� �#g 26/0 -17/0  a 02/0±21/0  34/0 -12/0  a 04/0±2/0  25/0 -19/0  a 02/0±22/0  
��) $�;�) �#g /�'� +<�� m�F5�) 11/0 -08/0  b 01/0±09/0  14/0 -06/0  a 01/0±09/0  13/0 -09/0  c 01/0±11/0  

��) $�;�) �#g +3 4� �#g 27/0 -23/0  a 008/0±25/0  28/0 -20/0  ab 02/0±26/0  29/0 -25/0  c 01/0±27/0  
4� �#g /4� �42 88/0 -63/0  b 54/0±75/0  78/0 -64/0  a 04/0±7/0  12/2 -73/0  c 28/0±85/0  
4� �#g /��#� �#g 28/0 -17/0  b 03/0±23/0  25/0 -17/0  a 02/0±21/0  28/0 -20/0  b 02/0±23/0  

4� �#g /�/� +< @ 4V< 41/0 -31/0  b 23/0±35/0  52/0 -37/0  d04/0±44/0  51/0 -35/0  c 03/0±40/0  
��) $�;�) �#g /�;/� +>�3 � 2�< �#g 17/0 -12/0  c 01/0±14/0  15/0 -10/0  a 01/0±13/0  17/0 -13/0  c 01/0±15/0  

+!�� +>�3 � 2�< �#g  �#g /6)��) $�;�) 05/0 -03/0  ab006/0±04/0  05/0 -02/0  ab007/0±04/0  05/0 -03/0  b004/0±04/0  
��) $�;�) �#g /�	G
 +>�3 � 2�< �#g 03/0 -02/0  ab005/0±02/0  04/0 -01/0  a 007/0±02/0  03/0 -02/0  b004/0±03/0  

��) $�;�) �#g /�74H' +>�3 � 2�< �#g 20/0 -13/0  c 01/0±17/0  22/0 -15/0  d 02/0±19/0  19/0 -14/0  c 01/0±17/0  
��) $�;�) �#g /�;/� +>�3 m�F5�) 30/0 -22/0  b 02/0±25/0  27/0 -19/0  ab 02/0±24/0  25/0 -22/0  a 01/0±23/0  

��) $�;�) �#g /�74H' +>�3 m�F5�) 20/0 -16/0  01/0±18/0  20/0 -15/0  d 01/0±19/0  19/0 -16/0  b 01/0±17/0  
 �4F@ �� J�3 �� f<)� �424� �#g /�/� 31/0 -22/0  b 01/0±18/0  25/0 -17/0  a 02/0±20/0  33/0 -15/0  bc04/0±27/0  

��) $�;�) �#g /��#� �#$ �5 �	G
 +>�3 +,X�B 51/0 -44/0  bc02/0±47/0  46/0 -32/0  a 03/0±44/0  52/0 -46/0  c 01/0±48/0  
��) $�;�) �#g /��#� �#$ �5 �74H' +>�3 +,X�B 64/0 -56/0  ab 02/0±60/0  62/0 -45/0  a 03/0±60/0  66/0 -58/0  c 02/0±62/0  

��) $�;�) �#g /( 3 m�F5�) 29/0 -23/0  a 02/0±25/0  28/0 -18/0  ab 02/0±24/0  31/0 -25/0  d 01/0±28/0  
( 3 m�F5�) /4� �#g  16/1 -86/0  b 07/0±00/1  19/1 -94/0  b 08/0±06/1  07/1 -85/0  a 06/0±97/0  

( 3 m�F5�) /�'� +<�� m�F5�)  44/0 -29/0  b 04/0±37/0  59/0 -27/0  a 07/0±35/0  47/0 -33/0  c 04/0±42/0  
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�
/
B 5. +$#D �
��	
 8�FX ���9' ^)4Y$) � J�e$��' �+!')� +9>�V'��#' 6�
 

B*+ �#�	C# �"'	D�����  
A. eichwaldii  A. idignensis  A. namaki  

±sd �&��	&�  �����  ±sd �&��	&�  �����  ±sd �&��	&�  �����  

 �/!  �	�E� F�	��  bc43/2±55/50  56-46  d88/1±78/52  56-49  b43/2±74/48  54-45  

�/!  �	��G	, E� �F�	�  b59/0±07/11  12-10  c37/0±04/12  13-11  b58/0±17/11  12-10  

�/!  �	��&
	4 E� �F�	�  a38/0±17/4  5-4  c45/0±86/4  6-4  c36/0±04/5  6-4  

1	"# 	�� 2"3�� �'	, �%34  a79/0±13/7  8-6  a38/0±17/7  8-7  a66/0±47/7  9-7  

1	"# 	�� 2"3���&H �'	, �%34  a0±3  3  a 0±3  3  a0±3  3  

1	"# 	�� 2"3�� �'	, ���@�  b83/0±86/10  12-9  d93/0±34/14  16-12  c82/0±69/11  14-11  

1	"# 	�� 2"3���&H �'	, ���@�  a 0±3  3  a 0±3  3  a0±3  3  

1	"# 	�� 2"3�� �'	, ��&���  a61/0±34/12  13-11  ce47/0±3/13  14-13  cd6/0±13  13-12  

1	"# 	�� 2"3�� �'	, �CI#  b48/0±65/7  8-7  c54/0±13/8  9-7  a 55/0±3/6  8-6  

  

�
/
B 6. +$#D �
��	
 8�FX ���9' ^)4Y$) � J�e$��' �+!')� +9>�V'��#' 6�
 

+9>�V'��#' �
��	
 .FX  
A. nicolausi

 
A. petrubanarescui

 
A. qanat

   

+!')�  ±sd J�e$��' +!')�  ±sd J�e$��' +!')�  ±sd J�e$��' +!')�  

I,B �c$�7 _A 6�
  54-45  a01/1±47/43  45-42  b39/1±22/49  52-47  cd19/2±23/51  56-48  

I,B �c$�7 _A 6T�3 6�
  12-10  a 5/0±4/9  10-9  b33/0±11/11  12-11  b55/0±33/11  12-10  

I,B �c$�7 _A J���� 6�
  6 -4  a 18/0±96/3  4 -3  b52/0±55/4  5 -4  b5/0±56/4  5 -4  

m�9
 �;/� +>�3 O9/!' 6�
  9 -7  a48/0±1/7  9 -6  b0±8  8  a5/0±4/7  8/7  

m�9
 �;/� +>�3 O9/!'4�S 6�
  3  a 0±3  3  a0±3  3  a0±3  3  

m�9
 �74H' +>�3 O9/!' 6�
  14-11  a 65/0±3/9  11-8  b7/0±33/10  11-9  b06/1±33/10  12-8  

m�9
  O9/!'4�S 6�
�74H' +>�3  3  a 0±3  3  a 0±3  3  a0±3  3  

m�9
 +>�3 O9/!' 6�
 +!��6)  13-12  bc25/0±93/12  13-12  e5/0±33/13  14-13  ab5/0±63/12  13-12  

m�9
 +>�3 O9/!' 6�
 �	G
  8 -6  bc53/0±83/7  9 -7  c5/0±8  9 -7  d 5/0±56/8  9 -8  

  
�
/
B 7. �'�2 +3 �
��	
 8�FX ��>�$: |��;$ � �,X) 6�
 I$���)�(: �
  

�
��3 f34' � !A4� m#	-'  �
��3 f34' m#	-'  +�>�) Je�: 4���K'  
+F>o'  

�9	-5 I$���)� (%)  I$���)� (%)  f	7  �9	-5 I$���)� (%)  I$���)� (%)  f	7  �9	-5 I$���)� (%)  I$���)� (%)  f	7  

39/37  39/37  61/2  02/38  02/38  66/2  02/38  02/38  66/2  1  

8/54  41/17  21/1  82/56  8/18  31/1  82/56  8/18  31/1  2  

78/71  98/16  18/1  78/71  96/14  04/1  78/71  96/14  04/1  3  

            17/84  38/12  86/0  4  

            84/90  66/6  46/0  5  

            24/96  44/5  38/0  6  

            100  71/3  26/0  7  

  

�
/
B 8.  8�FX (��' �e;"c	
�
��	
 � +� +F>o' +3 .�� � ': +F>o' +3 +��-5 ��,X) 6�
�  
  8�FX  ��) +F>o'  ��� +F>o'  �#� +F>o'  

1  I,B �) 95 �c$�7 _A 6�� 6�
  09/0  -4/0  79/0٭  

2  I,B �) 95 �c$�7 _A 6T�3 6�
  - 06/0  - 19/0  87/0٭  

3  I,B �) 95 �c$�7 _A J���� 6�
  - 19/0  3/0  /74٭  

4  m�9
 �) 95 �;/� +>�3 O9/!' 6�
  63/0٭  18/0  4/0  

6  m�9
 �) 95 �74H' +>�3 O9/!' 6�
  - 01/0  06/0  /81٭  

8  m�9
 �) 95 +>�3 O9/!' 6�
  4/0  64/0٭  ��6)  15/0!+ 

9  m�9
 �) 95 +>�3 O9/!' 6�
 �	G
  65/0٭  - 05/0 -  65/0  
                     L�3 * +F>o' � �
��	
 8�FX J�3 �e;"c	
 J�45�
  

  



   :()��G	
 � �$)#�*'#$#"*�5� 
�'� A�+g� ) Alburnoides spp.  ) �� (�()4  19 

 �
/
B9. I,B �$)�)4B  X�� � �) 95 +$#D �c$�7 _A 6�� 6�
 +9>�V'��#' 6�
  
+$#D  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  

A. qanati -  -  -  -  -  -  7  17  20  10  30  3  3  0  10  

A. eichwaldii -  -  -  -  3  3  14  21  14  3  21  8  10  0  3  

A. idignensis -  -  -  -  -  -  -  4  13  5  17  21  26  5  9  

A. nicolausi 20  30  33  17  -  -  -  -  -  -  -  -  -  -  -  

A. namaki -  -  -  9  13  9  22  9  17  4  13  4  -  -  -  

A. petrubanarescui -  -  -  -  -  11  11  45  22    11  -  -  -  -  

  
 �
/
B10. I,B �$)�)4B  X�� � �) 95 +$#D �c$�7 _A 6T�3 6�
 +9>�V'��#' 6�
  

Z���  +$#D  9  10  11  12  13  

1  A. qanati -  3  60  37  -  

2  A. eichwaldii -  14  65  21  -  

3  A. idignensis -  -  4  87  9  

4  A. nicolausi 60  40  -  -  -  

5  A. namaki -  10  65  26  -  

6  A. petrubanarescui -  -  89  11  -  

  
 �
/
B11. I,B �$)�)4B  X�� � �) 95 +$#D �c$�7 _A J���� 6�
 +9>�V'��#' 6�
  

J
��  ����  3  4  5  6  

1  A. qanati  -  43  57   -  

2  A. eichwaldii  -  83  17   -  

3  A. idignensis  -  17  78  5  

4  A. nicolausi 3  97   -   -  

5  A. namaki  -  4  87  9  

6  A. petrubanarescui  -   -  44  56  

  

 �
/
B12 .m�9
 �$)�)4B  X�� +!�� +>�3 O9/!' 6�
 +$#D �� 6) .+9>�V'��#' 6�
  

Z���  +$#D  
  X��m�9
 �$)�)4B +>�3 O9/!' 6�
 +!��6)  

11  12  13  14  

1  A. qanati -  37  63  -  

2  A. eichwaldii 7  52  41  -  

3  A. idignensis -  -  70  30  

4  A. nicolausi -  7  93  -  

5  A. namaki -  17  65  18  

6  A. petrubanarescui -  -  67  33  

  

 �
/
B13. m�9
 �$)�)4B  X�� +$#D �� �	G
 +>�3 O9/!' 6�
+9>�V'��#' 6�
  
  +$#D  6  7  8  9  

1  A. qanati -  -  43  57  

2  A. eichwaldii -  34  66  -  

3  A. idignensis -  9  69  22  

4  A. nicolausi -  23  70  7  

5  A. namaki 74  22  4  -  

6  A. petrubanarescui -  11  78  11  
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 �
/
B14. +$#D 6�
 =�5#$P J�3 6 �5#&,*#$ M5 ^q;A) �) 95+9>�V'��#' 6�
  
Alburnus A. qanati A. nicolausi A. namaki A. eichwaldii A. petrubanarescui A. idignensis +$#D  

              A. idignensis 

            59  A. petrubanarescui 

          4  59  A. eichwaldii 

        12  12  55  A. namaki 

      6  14  14  59  A. nicolausi 

    15  10  13  12  53  A. qanati 

  64  66  64  63  63  50  Alburnus 

 
 �
/
B15. +$#D J�3 .
�c
  X�� (�43 � +9>�V'��#' 6�
 �4$) ��4D  �)�B)DNAman(  

Alburnus A. qanati A. nicolausi A. namaki A. eichwaldii A. petrubanarescui A. idignensis +$#D�
  

      100% A. idignensis  
     100% 6/85% A. petrubanarescui 

    100% 0/99% 1/85%  A. eichwaldii 

   100% 1/97% 1/97% 9/85% A. namaki 

  100% 1/98% 6/96% 6/96% 2/84% A. nicolausi 

 100% 4/96% 9/96% 6/96% 1/97% 3/89% A. qanati 

100% 7/84% 2/84% 4/84% 7/84% 1/85% 8/87% Alburnus 
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