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����              K*0���� *���� �� �/B�� O���� $ /� ,� 4�% /�P !

           ����� ��
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)gravid (  ��
(�3  	�
     � �% +8� K��D% ,�&
 1�T �	 ����
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et al., 1983 .(�� !�
 +��$$� /�� -M# E2  _���3 �� 
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    �	���� ��/��� !

   �@��$ �%1����
  �
   �W�<�� �)    ��
 /�W$*��� �P�D#C21 (

   � FE) +��� ��    6 _���3 1���2$$� ,      ��� /����3 �����C���

 ��� K��P !/���   �*���)Kime, 1993; Nagahama, 

1993 .(        ���0$ ���� 1��
�� 1�# ��(�M5 �� 1$*�����3

 ����) Fostier et al., 1983 (   1���&L ��% $ �5  ,��� 4�

 /���3E2 F(L �� /	�(�) Kagawa et al., 1982.(  

  �� �� ��� ���   ��� ��� $ �  +iQj  ����
   1   1$*������3 

 ��*��) 1�����2$$� ,� F��E) ���Q�*� �� ���� ������
�� �� V*���

/&������3*3 ���% ���? n/n±c/ab $ of/X±bd/o �� V*������� 

�Q��  *���       �/
�T�� $ +��� ���% ���   ����     � +�iQj ���  �	 �

  � �� 1����
� ��� ���       ���� ���� ,� *32��% �    ��$ +��� �  �� 


���  �2$$� ���� 1��      �����3 ��/<� ���� $� *
 ��*� 1� 1$*
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���&B�  ���� 	+6� .     -"�) �� �%�T�� r	���    ���S�� �2=

  1��(�)Scott et al., 1983(   ��
�� �
��� ��,= !)Van 

derKraak et al., 1984( �2�$ !)Pankhurst et 

al., 1986 (  H�������� $)Rinchard et al., 2001 (

  /�	�*� I��"� ��@% 	   � �� ��C �	 
�� � ��     1�����
 ��/�<� 1�

  
�� �� 1$*�����3 �����         F�E) ��Q�*� �� ��� ,� ��2$$�� 1�

��%�  /��  2��%   
�� ,� *3 ��  ��2$$� 1��    ���% ��*�� 1� .  $����
����

 1���C(
)Nagahama et al., 1987 (  ����� 1���%�  /��� 

��  	�         1���2$$� ,� FE) �Q�*� �� 1$*�����3 �2�% 1�"�� �

��    �% /����3  �       �	"��= +����B6 *���s3 F����      �� �/��Q� ���
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   1����
 ��/<�XY ��%Z-�	��*���   
�� �� V*� �    *�
 ���� 1�

     1��, �� ���� $���3  "	��     2��% /�� �� �	    +���� ��*�) . ��

 ���� �
��Alburnus alburnus �$ � t*5 �Blicca 

bjoerkna  ��/<� "�� XY��%Z    1��, �� -�	��*�����3   "�	� �

�    2�% /� �)  ��%f.b   �3 o.c      �� V*�� ����  ��Q��   *���� (  �)��%

/����� .$� *��
�� ��	������ ����
 
�� J"��0 ������ ���� /&����
 


(�3  	�
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)Rinchard et al., 1996  .(  1�����
 �	�  �2�% 1�"��

�� � 	*S     ���6� �% 1��
�� ��3   "�	�    ���� ����� ��  ��    F�R� 

 MG �
��� ��	  Carassius auratus) Kagawa et 

al., 1983(u&��*��% !  Acheilognathus rhombea  

)Shimizu et al., 1985(�	�����	�� H�����% ! 

Dicentrarchus labrax)  Prat et al., 1990 ( $

Gobio gobio) Rinchard et al., 1993 (  "����

/	�*� I��"� .  
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  F��C3 
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   ����(3 
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          �Q�*� 
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 ��@% 

                 ��(Q� �
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�(�3  ��
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       FD6 �G $ �/� �/��� �/B�� K�^�����3 "	� ��% � r	�/

   ������ ��� /���� �� ���	�� Alburnus alburnus  $ 

��t*5 �  Blicca bjoerkna     �$/�� ?��3*3 ��%e.a $ 

  /���^�� ��� -�@% ��� 
	 .    ����� �
��� ��Alburnus 

alburnus  +��$$� /��         ���, $ +�� *(��� /&	�*6 
	 �


     FD6 -M# �� �*����3   "�	�         V��^�� -��� �� K/�� ��% �

 +����)Rinchard et al., 1996 (��% $�  ��	� F����� �

��/<�XY��%Z    1��, �� -�	��*��� ���3   "�	�     2��% /�� �� ��	 

�� /��%) Rinchard et al., 1997 ( �B��@� �^��� �% ��

 +<%�@� *����� /&�.  

Q
���  1���C(
 $)Hliwa et al., 2002 (�S���  F���C3 

��� �� �� 1�/��(�3������ ���j v���� ,� ��� I��"��� 1����"(
 *

  
�� $ /���(��  � ��	�     
�� �$*�� ,� +��� ��     ��B6� /�&U 1�

��3   "�	�    ������  ���   ���� .���        w*�% _���3 �%�T�� ��^
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Abstract 
In this study, serum concentrations of sex steroid hormones (testosterone, 17β-estradiol (E2) and 

progesterone) of Vimba vimba and Alburnus chalcoides during spawning phase in Valiabad River 
(Tonekabon, northern Iran) were studied by radioimmunoassay (RIA). Testosterone levels in gravid 
vimba and shemaya were 20.3±9.9 and 6.08±1.64 ngml-1 respectively, but in ripe females, its 
concentration was significantly lower (P<0.05). In both species E2 concentrations were at high levels 
during spawning phase and in shemaya its levels in gravid and ripe fish were 90.85±6.4 and 112±6.4 
ng/ml (P<0.05). Progesterone levels remained lower than 1 ng/ml in both species with non-significant 
difference between two groups. Based on the result, Caspian vimba and shemaya may be multiple 
spawner with protracted spawning period. 
 
Keywords: Sex steroid hormones, Spawning phase, Valiabad River, Vimba vimba, Alburnus 

chalcoides. 
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