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�. �&��� ����  . 	�����-�. /0 �� 78�� ��9 %8�&�� 	��1 ��2�� � %�8�
 	:� ��2����

;</; ± >?/;@> (± SE)  ������ :
 A�5BCD@��� ��(�� 3,� ��� E�F '
� %� � �� ���� �;? ��#��� 	�
� � �#����� 3G�& )�#����� I

 ��#���;?:K ( )BD � �#����� 3G�& M ��#��� 3G�& )�#�����I ��#���BD:M( )M � �#����� 3G�& BD ��#��� 3G�& )�#����� ���5I

#��� ��M:BD ( �N�OP ��#��� � �#����� ���� ������ �)-�!�1 ���5 	
��G %� (
�!4�5 �
�. .�Q!�
 �����:0 ���� # '��R� )S��N� �
� ��� �

�#����� ���5 � -�!�1 ���5I ��#���M:BD�#����� ���5 �� �� I ��#���;?:K�#����� � I ��#���BD:M ���5 
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� 	:� ��2���� �
�
�)B>/BM ± ?</MC<A�5  (���� ��� ��� 
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KB/K ± ;@/B 	����� �� � �#����� ���5I ��#���M:BD �
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 �
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 �� �*����� ��,"� &' 

���� �=* �� ���(Kause et al., 2003) . ��<�� ��,� (��� &�

 �
 �
��;� 
� ����%> ����� �*�
 
�9�,�#: �� ?� ���
��� �

 �=* �
"� @���� ���� (Longalong et al., 1999)A 
� &' 

9�,�#: �� � �
�� 
��;� B
���C� ����%> ����� � �D+� ��,"� �

�%���* �� ���5
 ��� ��
 � �E�*
 .��<F 
� 

 �4/G� 

(Lundqvist, 1980) . �"� �� H�"1� ����%> ����� &' �*���

 ����%> ��
 � ����� 
"=%� &� &' &�IC� �
 �2�3 �E�*


 @�4� �1;����� �� � ��� ��
 @�4� &� � � BJK5 �����

 ��
 L5�� � &1:�� M�41<
 ���� &N"O� 
� ���A .��<F

�"� �� ���(Gines et al., 2003) . (�
 ��1%' 
"=%� &�

 � B�P�PO� �?�E","�� �*�
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��;� �

 &D�R �� �
 &' &1:�> B
"2�� �
"� ��"�
"� ���
�' &� 
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 ��"� (Kause et al., 2003) . � 
"* ���
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 ������/� ���� � �4: ���C� 
"=%� &� �D�5 
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�O� ��* � �;%R �>��	
 �
��1	� �
"� ��
 V�P,
 � ?�
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�� .��Q1	
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Gines et al., 2003) .
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aurata) ����
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9	
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 �. �� �� �
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 ��� (�)*��� �� &,�	 �� .��� ���'^_/^ ± ab/^ca � d�> 

�� .��Q1	
 �;%R �>��	
 &D3�� �=* �
 &��G� . ������ (�


)�� 
� �)�� �6����� e��� �
 �X� �� � .�"� (;�� �

 ��-� �������
�� 7
��� � ��+�� �'�� 
� �#�XN ��
��

 .�
� 7
��� 9��
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 95�	 )���%��
 .��> j

 ���
��^b:l( �fh � ���%��
 95�	 n ���
�� 95�	 ) .��>

���%��
j ���
��fh:n ( �n � ���%��
 95�	 fh 95�	 

 ���
��)���%��
 .��>j ���
��n:fh ( �
"* Y�E
 ?� ��* �
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"%5 &� �#�XN . �
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 ��1%' �"� .�� $4* �/1	
�� �� . �1-� q��< 
"=%� &�

 &�D/� �� H' �
 �/1	
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 &	
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�� &1:�> �=* 
� ���� .��> �
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 � 9:�� .
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� �/1	
 �� p� ]�5 �6����� �"N 
�_/l Y03 � �1� 

 ���3 
� �/1	
 �� p�^�� Y�=%� $#�� �1�  . 9-R

 ���	 
"* �� � ��O� 
"* ��[�� �
 ���>"DR.��> �� �G����� �

 �� � �*�� &1:�> �=* 
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�0� ���/1	
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"N &� �
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"X5 ���� ��r � s*
 .��	 6�"� ?� �
 .��Q1	


�*�� .���"� ���' . (�
 �
 d
��o�� ���� ���� .��> �/1	


9:�> 

�� �\�O� ��
�� 
� �#�XN 
"N &� �B
��-0� . 
�

 �
 ?� ��.��> ���G����� � ��5 �� �	"� ���* �
"� 
"* �

 9*�	
"D: t��gn &D2�: 
� &' B
� cl ���� ��1��1*�	 

�� (���� ��*�"� .�� $4* p� u\	 .���%��
 .��> 
� j

 ���
��^b:l (�
 6����� B�� �"N 
� � t�� �� (��
 

 ��5"%4� �
"* Y�E
 ��[�� 9O� �)�� .��> �� 
� ��
 �*�"�

���%��
 .��> �%#�j ���
��fh:n���%��
 .��> � j ���
��

n:fh?����"�
 .�%%' Y�=%� ?� �
 .��Q1	
 �� �(Camsco 

TB-370,100/250 V AC-50/60 HZ, Taiwan)   ����

 ��� 7"��< � ��� (��
t�� �� Y�=%� 6����� �"N 
� 

����> . �'�� 
� � p� u\	 
� &*
��
 
"N &� 
"* B�� �
���

)1	� ?� �
 .��Q1	
 �� �/1	
 �� �1� W'", .�(Digital 

Instrument MS6610, Taiwan) .�
�*
 ���> �� 
� &' �� 
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 ?�.��> �� ��5"%4� �
"* Y�E
 ��[�� 9O� �G����� �

 ���3 
� �
��� (�
flll�� Y�=%� W'",  . ���� B��

 �
 6����� ��
�
 
� �#�XN ��
�� 
� ���
�� � ���%��


_/fb � ���%��
 95�	 _/a���
�� 95�	  �� _/fl 95�	 

 � ���%��
_/fg ��	"* 
� 6����� ��-1*
 
� ���
�� 95�	 

�"� . �
 ��* 7
��� p� B

�3 &R
�^g/l ± fg &R
� 

 �� 
�' e��� 
� �
�)�1*�	fa/l ± _ 
� �
�)�1*�	 &R
� 

�"� ��	"* 
� 6����� ��-1*
 . d��� 
� .��Q1	
 �
"� p�

.��> ���� &�-� vX%� ?� �
 �G����� �.  
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 ������ d��� &�,�
 ��� �6����� e��� ���� 
�.�
�*
 ���> 

 B��Q� d�5 � 9:�> 

�� �	
�� �
"� �
��� �=* �
 � ��

�%#� 

�����> w/G� ������ &�,�
 ��� 
�  . &�IC� 9-R

 �
��� &� � 9D� �
Ir �
 ������f % ��
 �� 
� �' ���

�� .��Q1	
 . �


� 
Ir (�
bl % � (�y����fb %�"� ���A .

 �/1	
 �� 
� �"R"� ������ ��� .�� �� 
�.�
�*
 ���> .�� 

 w/G� �� U�	
 �� �/1	
 �� �
�� ���* �
"� �
Ir �
��� �

�� . d��� 
� &' 9	
 �'F &� d��.��> �� ��G����� �

9:�> B
"2 ���%��
 ���� 
� �-%� ���
Ir . (�
 ���� B��

 ��	 .����� �
 6�����fghc .��
F� �� fghc �"N &� 

����0*
 . ����� �*�
 &#,�\� 9-R?�/� �� �� ������� 
� 

 .��_ ��2 �:��4� 
"N &� �G����� .��> �� �
 ���� ��5 

�*�� . �-*� ��%> �
 WT	&*"�* �

��� ��#� �3
�� 
� �� �� 

���> 

�� �����

 �
"� . ��
 �
��� �����

 � �	
�� 
"=%� &�

� 
� ������ .�� �� �
�1�
 
� ��G����� .��> �fl ���� ��5 

 �G����� .��> �� �
 �:��4� 
"N &�&*"�* �

��� ��� � �� 

 ���� ��.�
�*
 ���> WT	 � 9�J5 �

I>����>  . 
� WT	

 ������ �.�� ���� ��-1*
9�J5 �

I> .�� ��2 !
��0� .�� 

 ]��� �,�1�0�� ���
�� ?� �� �-*� ��� �.�
�*
 ���> � �� 

 &*�>
�R 
"N &� �G����� .��> �� ������ ��
 �
���

����> w/G� . !
��0� ���� (�
 
�fl 
"N &� �)�� ���� 

Archive of SID

www.SID.ir

www.SID.ir
www.SID.ir


��&                                   ��� 	
-�,�  � .�/, 0��1, 	� �2�2��� � ��,34 5�3� 5�6... 

 �:��4�&*"�* �

��� �
 �#� � �� .�
�*
 ���> ���� 

9�J5 �

I>9:�� &�
�
 6����� �<� .�� �� �*�
 (�
 � �*��  .  

	
 
"1'�: �� �
 ����%> ����� �*�
 �	
�� 9-R�� .��Q1 .

 ��� ��� &� ��%> $��z ���� 
"1'�: �� (�
(GSI) �\� � 

�"� ?�/� . �"��: U�	
 �� ��� ��� &� ��%> $��z 
"1'�:

�� &X	�O� ��� (Biswas and Takeuchi, 2003).  

  

GSI (%) = [WG /BW] × fll  

  

 �"��: (�
 
� &'GSI ���� ��� &� ��%> $��z �)*��� WG 

� d�> &� ����%> ��� BW d�> &� ���� ��� �� ����. 

.�
�*
 ���> �\� ?�/� �� {"�	����� �
 .��Q1	
 �� ��* 


"*� ����%>
�� U��P� 
� ��GA �1������ �� � bl B
"2 

9:�>.  

 .��Q1	
 �� � .|�� ��
 �
��� B
"2 &� ������ ��
 �
��� 

����> ���� ��� �"��: �
 (Busacker et al., 1990):  

  

SGR (% day −1) = [Ln(W2 )−Ln(W1)/T] × ��� 

  

 &\�

 (�
 
� &'SGR ���
 
� .|�� ��
 �
��� �)*��� W2 

 ��� �� ��
��.�
�*
 ���> �d�> &� .�� ����� 
� ���� .�� W1 

 � d�> &� .�� �
�1�
 
� ���� ���T �� (�� �*��� &D2�: 

 &D3��&*"�* �

��� ��
 &� �� ����.  

 ���
 �
��� �����

 
"=%� &� 9�#z� $��z(cf) 
� ��* 

 �
 ?� �� ������.��> �� �
"� &*���� 
"N &� �G����� �

9:�> 

�� 60%	 . .��Q1	
 ��� �"��: �
 
"=%� (�
 �
��

�� (Busacker et al., 1990):  

  

9�#z� $��z (cf %) = (W × }~~)/L� 

 &\�

 (�
 
� &'W � d�> &� ���� ��� L ���� �' �"N 

 �1��1*�	 &��� ����.  

  

����! $����!  

�
� d��� ��"� ����* 
�1�
 
�. �� �"��� �
 .��Q1	
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�
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� �� �
 .��Q7�
 �� �
��� �

�
� W*��

� ���' ()�� �� � ���' ����* &� d
��
. ����  .
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"=%� &� WT	.��> �� �G����� HD1/� �


�� ��[�� �	
�� � Y� ��. �� ���
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"�W*��
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 .(��#� �
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� �"R"� B��Q� .��> �� �

��G����� ;��P� �%A �"���& �
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 �
"� (�*
� 

9:�> . &' ��

"� 
�Z�� �� ��"��� �� 
� ?��1�

�� �

�
� �
 �<�� �
"�. �� �
 ��"X* ���2 �"��� �� ?��1�

����r �

 ��� ��=*j�� .��Q1	
 �%1��  . d��� &' 9	
 �'F &� d��

�
�. ���2
� � �� 
�1�
 
� �
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 �X� ��* �
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 �
 .��Q1	
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 .��Q1	
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�� �"��� �
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�� �� �

 

�:
 d�* �
 .��Q1	
 �� &#,�\� (�
 
� .�� d�0*
 �
���SPSS 

) &/;*f_ (�� 
�R
 . 9�� u\	 �� ��
 e"* ��\<l_/l  
�

�� &1:�> �=* )  �"��� ?� ��� 

� �%#� (1� (�
 d��� 
�

 ��%#� &�l_/l < P��  ����( B
"2 &� ����P� d��� � 

 (�)*��� ±�� ���� (�)*��� �

�*�1	
 ��\< .  

 
�����  

����%& "��'�  

 ��%> ��
 $��z 

�P�(GSI) ������ 
� .��> �� � ��1%' �

���%��
 ��* j ���
��n:fh
 �
 �1G�� � .��> �� 
� 

�P� (�

 �"� �G����� �)��) ���f .( �G����� .��> �� ������ 
�

���%��
 ��
�� 9O� j ���
��^b:l���%��
 �  j ���
��

fh:n�� .��� ����%> 
� ��' 
��;� ��
 6����� ����� �� � .

 �
��� (��1G��GSI���%��
 �G����� .��> ������ 
�  j
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 ���
��^b:l6����� .�� (��0%� 
� � (�
 ����� 
� �%#� �

 

�P� �� .
��cb/l ± b^/f����> 9X[ �2
�  . (��� 
�

 

�P� (��1G�� �����GSI 
� .��> �����%��
 � ��1%' � j

 ���
��fh:n $���� &� fb/f ± af/fl � �2
� fn/f ± a/f 

 �2
�.�
�*
 ���> (�
 

�P� (��1G�� &' ��
"2 
� �� 

��%��
 .��> �G����� .��> 
� $��z�j ���
��n:fh 
� 

 �
��� &� � &#,�\� .�� (��
�-Agg/^ ± ^b/n�"� �2
�  .

�	
�� �� �
��� (��1G�� &' ��� �� ��G* �
��� �GSI 
� 

���%��
 .��>j ���
��^b:l 
"N &� �%#� 

� (�
 �
 �1�' �

 
� 

�P�.��> �����%��
 .��> ��* � ��1%' � j ���
��n:fh 

�"�  B��Q� 

�P� (�
 ��
#��% 

� �G����� .��> �� 

 �

���%��
j ���
��fh:n�
�* ��G*  . (�
 �6����� �"N 
�

���%��
 .��> �� �� 
� $��zj ���
��^b:l���%��
 �  j

 ���
��fh:n9�
� 

�� �%���� u\	 
� ��%o�� .

  

  
 ����� ��	 �
� �	 
��� ���� ��
��� )���
 ( �
���� �������� !"#$% �  

  

.�� �%� �"N 
� d��� 
� ?�/� �\� �&#,�\� .��> �� �*�
 �

 d��� 
� �*�
 (�
 ��
 �
� ��G* 

 �G�
�:
.��> ���"X* ��;��  .

 .
�� ��[�� 9O� &' �*����� 
� �6����� e��� �
 �#� .�� ��

���%��
j ���
��fh:n ?�/� �\� (�)*��� (��1G�� �*�"� 

 �6����� e��� ���� �
.�
�*
 ���> 
� &��,�3
� ��  ���� (�


���%��
 � ��1%' .��> ��j ���
��n:fh &� 

 

�P� (��1�' 

 �*�
� M�41<
 �"<) ���g .( (�
 
�.��> �� $���� &� 

 �� ��
�� ?�/� �\� (�)*���lb/l ± bg/l � �1��D�� lb/l ± 

bc/l�,�3 
� �"� �1��D��  '&  �
���%��
 .��> 
� ����P� (j

 ���
��fh:n �� ��
�� lg/l ± nn/l .��> 
� � �1��D�� 

���%��
j ���
��^b:l �� ��
�� lg/l ± _n/l &' �"� �1��D�� 

 
"N &� �DX� .��> �� �� &;��P� 
��%#� 

� 

�P� (�
 �

�"� �1G�� .���%��
 .��> 
� ?�/� �\� (�)*��� (�%o�� j

 ���
��^b:l 
"N &� �%#� 

� .��> 
� 

�P� (�
 �
 �1�' �

���%��
j ���
��fh:n� �" .  
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 �*�
 ?�/� �\� (�)*��� 6�
�:
 �6����� .�� (��"	 
�

�
� ��G* 

 ��)�� . �\� (�)*��� (��1G�� �&D3�� (�
 
�

���%��
 .��> �� 
� ?�/�j ���
��n:fh ��1%' .��> � 

 �� ��
�� $���� &� �� ����P� &' ����> 9X[ln/l ± gb/f 

 � �1��D��lc/l ± gb/f�"� �1��D��  .���� (�
 
� (��1�' �

 (�)*��� �� ?�/� �\� (�)*���l_/l ± cc/l 
� �1��D�� 

���%��
 .��>j ���
��^b:l �.��> (�
 �
 �#� � �� .��� 

���%��
 �G����� .��> ������j ���
��fh:n (�)*��� �� 

lb/l ± l_/f 


� 

 ?�/� �\� (�)*��� (��1�' �1��D�� 

�*�"� .�/� �\� (�)*��� &' 9	
 �'F &� d�� .��> 
� ?

���%��
 �G�����j ���
��fh:n���%��
 .��> �� &;��P� 
� j

 ���
��^b:l B��Q� (�
 �
��� �=* �
 &' �"� �1G�� �%#� 

� 

�"� ��,�3 
�& �
 &;��P� 
� .�� �'F .��> �� �� 
� 

�P� (

 ��.��> �����%��
 �j ���
��n:fh 
"N &� ��1%' � 

�%#� 

��"� �1�' �.  

  

  
  

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

  

 �� 
� ?�/� �\� (�)*��� (��1�' �&#,�\� (�
 ����� 
�

���%��
 �G����� .��> j ���
��^b:l���%��
 �  j ���
��

fh:n .�
�*
 ���> (�
 
� �
�5
 (�
 (�)*��� &' �"O* &� �� 

.��> �� �� ��
�� $���� &� lh/l ± lf/f�1��D��  � fb/l ± 

gf/f�"� �1��D��  . �)�� �G����� .��> �� 
� ����� (��� 
�

 ?�/� �\� (�)*��� (��1G��.�
�*
 ���> 9�#z� (�
 �� �� 

'& �
 �� ��
�� ��1%' .��> 
� 

�P� (lc/l ± gb/^ � �1��D�� 

���%��
 .��> 
�j ���
��n:fh �� ��
�� ln/l ± lb/^ 

�"� �1��D�� .�	
�� ��;��P� � & �� .�%�� ��G* �
��� �

 B��Q� �"R��%#� 

� ���� 
� .��> �����%��
 � ��1%' �j

 ���
��n:fh���%��
 .��> �� ��  j ���
��^b:l���%��
 �  j

 ���
��fh:n�"�  . B��Q� ���� (�
 
��%#� 

� (�� �

.��> �����%��
 � j ���
��^b:l���%��
 � j ���
��fh:n 

 (�� 
� ��
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n:fh @J1<
 �%#� 

��� .���G� �
���  .���%��
 .��> j
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��n:fh 
"N &� ���� (�
 
� �%#� 

� (�)*��� �


� �
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"* � ��� ��� 
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�%#� 

�9�
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 ��1%' .��> ������ �� 
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�
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�P� �� .|�� ��
 �
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��� �=* �
 @J1<
 (�%#� 

� � �"� 

 �*�� ���� B
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 �"R� �)*��� �
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 ���4� 1+�5 ���� ,�-���% )���
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��

 �����?�/� �� .��� ���� 
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Abstract 
Effects of different artificial photoperiods were investigated on gonadal development and somatic growth 

in female rainbow trout (Oncorhynchus mykiss). Two years old females (279.94 ± 2.25 gr BW [mean ± 
SE]) were subjected to three different artificial photoperiods for 5 months, starting from August 2008. 
Constant light photoperiod (LD 24:0), long-day photoperiod (LD 18:6) and short-day photoperiod (LD 
6:18) were considered as artificial regimes and ambient photoperiod was considered as the control group. 
At the end of the experiment, significant differences were found in gonadosomatic indice (GSI) and 
oocyte diameter between both control and LD 6:18 groups with LD 18:6 and LD 24:0 groups (P < 0.05). 
The highest body weight (635.45 ± 16.19 g) and specific growth rate (SGR) (1.03 ± 0.04 gr/day) were 
recorded in LD 24:0 compared with the other groups (P < 0.05). The specimens subjected to LD 24:0 and 
LD 18:6 photoperiods, had the highest condition factor, which were 1.44 ± 0.01 and 1.44 ± 0.02, 
respectively; while this value for the control and those subjected to LD 6:18 were 1.27 ± 0.01 and 1.34 ± 
0.02, respectively. We conclude that long light photoperiod during gonadal development is one of the 
effective methods for retarding gonadal development and inducing somatic growth in rainbow trout. 
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*Corresponding author: Tel: +98 912 5186031 , Fax: +98 761 7660014 , E-mail: nooryahmad@gmail.com  
 

Archive of SID

www.SID.ir

www.SID.ir
www.SID.ir

