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���� 	��� ����	  �9BX ?�7 �- ���

)Kessler,1877 (Salmo trutta caspius  ��

%B9#  �!��� ����	 (_+��	�7�) "�	"� �#��� 

��� �$� %& �� �	�'()� ���� " �!*+
,� 

\c�"�� ��	�+��- ) �$��(0��5 31371 .( ��

 ���$��- " �!gW� ��& %& T!� N�$ .�48h

 ���� �����	��� ����	 ���  345 i"�5 .��

 ���� 	�+� �!7 �����- ��"�� ��# \��+9�

 %#+� ��a��"c� ��"�� " .�$� \	+-  �@48�	

- %��+O  ���� " �48Z�����- E!*	 %- \�"��� %&

 ���� �-  �!��� %B9# �� `�- �	�'()����- 

��-� ��"���$� ���O �� . T����� %- %#+� �-

 ���-� 3 � ����H �����!7 " ��- �!09# 

%(Z7�+�47� %-  �+8X �W� �� ?R)� ����H 3V*�$ 

�- ���� ����H `�- " 3 ����  ?R)� ���$ %- �
Z7

 3����H .485�- ��	�+��- �-+� �(
Z7 \�a��# ��

�!,�+� ��"�� ?"�4� " �!�� ����	 	��� ����

 ���$ 487�9� ���  �($+� �C$ "  �!���

 �����H Q�'� %- (j8h�� " �(Z-` 3+a!�)

%��F� k�e* �� �lW� �	�'()� %��m �- " ��

V�� �� �W� ��H %!�� .	��	 �a(Z- ^�!B9X .���

 %-  ���-� ��"�� �	�� ��95 " ��H %8��� " 4��

 N+90� �+O %- ���� %L-30  ��60  E& 4m�	

V(Z!$ ���- ?�` %8��� " ���� ��"�� ���

�C$ E!W�� ��  �($+��� .���-�8- .4�	

 �9BX N+m� %- %#+� �- 4��- �X+8'� �����H

�� " 47+5 %*+���� �-+B1� �+O %- ?�` ���48�

 � �"� �����) 	�!@ ̂ �+m �� 3 ��47���1381 .(

.!��(�" �(8$ %- �	�)  �!��� %& ���#  � �� ��

 �� ���- �� " 48(Z!7 � �� V& ��4,� %- ��4!*+� 

��488&.���-�8- 3  ���-+97  " 45� 3�0!
O

��- ���4�a74 .!��(�"���� ����H \�!# �	 �� ��

 �	 �� �m�� 	�WB9X .!��(�" �� .47+5 \47�Y8@

�(�" M� " 	��	  4-�97 .!� .��a��# 47�+�

	+5 �a�	 .!��(�" )Webster and Lim, 

2002.!��(�" .( %��n� \�!# %- %& ����

�� ���4,� 3o�	  � �� ���4,� 347+54$��  \45

 E�4
� �a�	 	�+� %- ���4,� "�� 3�7�����) 47+5

1383.!��(�" %- �m�'(�� " �9& �����!7 .( ��

%7+@ JBH� �	 "  �!��� ��� �5�"�� ���+a!�

%7+@ 	�+� �	 �(b .�$� \4�7 .!!0� �+8� ����

.!��(�" %- ��!7 	�+� ��4,� .!!0� %& �	 �� � ��

\	�	 3�$� \45 ?�Y7���	"4e� �BX %- �� ���

�"� 4�45 �����) 48(Z!7 E��& �(��85

 3 ��47���1381.( 

 .!��(�"2B  .�"R�+
�� �� \"�@ ��

.!��(�"d� �	 N+Be� ���  %& �$� %,Bb M� ��

) .!Z&+*�Alloxine Ring ^�,(�� %- %& (
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 E'(� �+
�� �BW*��$�  E!W��\45  �	 " �$�

 d�# �(��- ���(7� E9X %B!$" %- \	"��� .	+5

 .!��(�" .�� %& 	�� %7�4a7� �- N+W*+� M��$� 

)����(b� 31386(3  ���4!$� VZ!*+-�(� �	

^��4!�+-�& 3d�h.!f�"�� " �� .	��	 �*��	 ��

 ��!7  ��+(p��� �� .!$�!7 ���$ ���- .!8L9�

 .!Z&"4��!� " .�"R�+
�� %-�$� )Webster 

and Lim, 2002.(  

.!��(�" E �- ?�7 ���!9!5  N"��+&+��� 

.!��(�"��� N+Be� �	 �-�h %& �$� E��5 

3�l*� ���@ 3�(- " �47` �$�d�# . .�� .!��(�" �	 

\	"� ?�Y7� ��	�!@ " ���- d�# J$�8�  � 

4��- ��lm " �-�h �+qb %(5�	 .485�- .!8L9� 

.!��(�" .�� ����	 ^��2� �(7��7�4!Z&� 487�9� 

.!��(�" C �$� )Traber and Atkinson, 

2007	+
9& .(  � �	 ���� 	��� _+7�!)� rBO� 

)Salmo salar( J#+� T��& 345� 

 "�!-�@	� 3V�h �@48
Zh %(5���� 

 3���-�^�0��n "  +!$��7s	 3^RqX T��& 

 ��!� VC� " ��"��- " T��& 
$�� �89�� 

�m�'(�� ��	+5 )Lall, 2000.(  

 +8&�� ^�0*�1� \	�(Z@�� �- �2� .!��(�"�� 

�@c�" �"� 345� ���6��5 " �7+� ���

 .�$� \45 ?�Y7� AB(C�  ���-� �89��

A��5)  ���W9� " \	��1393 .!��(�" �2� ( E "

2B  " t�,- 345� �- ��6��5 ��� ���� �7+�

��a7�) �5�"�� �+p& 4)Cyprinus carpio (

 ���) �$��- 	�+�	�	474!$� %Y!(7 .�� %- " 47 

%& .!��(�" .��6��5 	+
�- [X�- ����� 

�� �+p& ���� 45� " �7+�47+5 ��+5�X . "

  ���W9�)3139 .!��(�" �!2�� (E  "2B  �- ��

 " �89�� V(Z!$ 345� 	�WB9X6��5 ���

�7+� ���� !5u )Acipenser nudiventris( 

	�	 ���) �$��- 	�+�47  .�� �@488&4�4�� �2� "

?RX� �� J!5 ���� %L- 45� �"� .!��(�" "	 

	�&47. Fang Deng " Wilson )2003(  %- .��

%& 474!$� %Y!(7 �"� .�"R�+
�� .!��(�" 45� 

%L-  �!��� %@�"	 Sunshine Bass 

)Morone saxatilis × M. chrysops ( �2�

�
g� 	��	. ^��2� �
g� Em�b �� �&�9�  `�-

�-�h �&��+� V�s� ���& " E��+X " ��	

4!Z&�4n �@488& .!��(�" E �- 	�WB9X  45�

��R$ " ����  � �	 N�)`�.!a7� � �9& 

)Oncorhynchus mykiss( $+�v 

Chaiyapechara " )  ���W9�2003 �$��- (

 .45Huang  "Huang )2004 �� ������� (

 ���- .!��(�" �&��+� ̂ ��2�  	�- ̀ �-E  345� �-

  +!���+B@ x1$ " �-�h ���- �@45 4!Z&� 4n

%@� "	 ��!�R!� )Oreochromis niloticus 

× O. aureus ( .47	�	 ?�Y7�Sau   ���W9� "
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)2004 ( �!7 ������� �� ���- �48���!7  	�- ̀ �-

 .!��(�" �- �&��+� V�s�E +�"� ���� �	 

)Labeo rohita47	�	 ?�Y7� (  T����� J#+� %&

45 +�"� ���� 45� .!��(�" �&��+� V�s� .E 

) �+��� ���� ��!7 	�+�Epinephelus 

malabaricus( v$+� Lin " Shiau )2005 (

���@ ���) �$��- 	�+�  	�+� �� ���� .�� ��!7 "

47	�	 ���) 4!&�� .Liu )  ���W9� "2007 �!2�� (

 �
g� .!��(�"E  �+a!� ����H \�!# �	 ��

) 4!l$Litopenaeus vannamei ( ��7 

 .47	�	Li )  ���W9� "2008 �$�($	 �!B-�) 3(

�l*� �(Z��- �l*� " ^�($� E���+&+�-  E���+&+�

^�8!Z&�$  .!��(�" �� �0
8�)E(  %1$�" %- ��

�
Z7 �!*�7�  ^4� �	12  �- %(l�

�"�Sciaenops ocellatus  .47	�& %Z��,�

Huang )  ���W9� "2010 �!2�� �$��- %- (

 �	 �+��� ���� �	 ����H V�s� �	 .�"R�+
��

��	�,� AB(C� .48(��	�� 3.���-�8-  %- %#+� �-

.�� ���XRO� %& �48���!7 %- o#�� ���� ���

	��� ����	 ��� .!��(�" %- 3�Z!7 _�($	 �	 ��

T�"c� .�� �- Q4� .!!0� �2� .!��(�" ���2B 

" E �- 6��5 ���45� "  +��$�85  .��

����  ?�Y7�45Q4� . ����7 .�� �$��- .!!0� 

J$�8�.��� �GBH .�� "	 \	��  ���-\	�l($�  �	

V�s� ����H ���� 	��� ����	  ����$�.  

   

>�� � �&�$�)  

���$ ?�&'� � @��$2�  

 ^4� %- T����� .��8  
���� ��) %(l�

10/9/93 �� 10/11/93 �	 (30  	�0-� %- %Ln+b

3×7/0×5/0  �(� �	 %9�h d� �� \	�l($� �-

 %Be� 4��� 
!5 ��($"� %9�h N�) %X+9Y�

 �� M� �� T����� �O �	 .45 ?�Y7� �ZW-�h

%Ln+b .��\��95 �� ^�+m %- " \45 ����@

- %7�@�4# x1$ �� 4745 ��Y� ��	�+� V(Z!$ %

 d+B1� 4b �	 d�  c!Z&� .	�!@ ���)- ��+O %

 %& d� ���	 \�"	 N+O �	14 %#�	 �(7�$3	��@ 

 c!Z&� N+Be� 4/9 �B!�?�@  " �(!* �-pH 8/7 

 .	+-  

  

/)�&AB � �*�
���	�  

 .�� ?�Y7� ���-T�"c� 750  %01) ����

) ��� ����	 	���Salmo trutta  caspius(  %-

  �"3±20  " ���@��$ %(l� "	 �� r� ?�@

 ���H �- %��F�FFT1 ) ��@�!9!& ���� 3 (z
O 

 N"4#1  �	10  �- ��9!�3  v���5 �e� ���W�

4745 o��+�  �ZW� �1!e�  N"4#)1(.  

  �" %- %#+� �- �"� �� �	 ��!7 	�+� ���H

 �� �� r�) AB(C� �7��� oO�,� �	 \47� \	+�

�Z�� ��-%��F� N"�4# �� \	�l($� �- (�Y8$ ��
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 �"���� �- " .!!0�  4-  �" JZb�- %O+-��

 �)	 �- �*�(!Y�	01/0  %��F� 	�+� " .��+� ?�@

 .!��(�" .���@ ���)   �!���2B  "E  	�+�

 \4�4� �&�5 ���$ T����� .�� �	 \	�l($�

 ���H �4(-� .	+-  ����  �($�- �`�&FFT1 

 3( ��@ �!9!&)�$��- 54 ��+O %-  ��4,� %&

 .!��(�"E3 IU/Kg 56/20  .!��(�" "2B3 

mg/Kg 20/4  ��4,� _�$� .�� �- " 	+-

 .45 %��n� %��� .!��(�" %- ��9!� �� .!��(�"

� " \45 \	�	 ���H 	�WB9X �� ���@� ���-� �!2

 �"� \�!# .!��(�" T����� " ��	��H ^�0�	

M� %(l� %$ �� 3 �!��� 45�   �!��� ��-��-� 

�Z�� " 4745 d�C(7� ��	�'� ^�+m %- �Y8$

�5+�!- �� r�3  �*�(!Y�	 �"���� �� \	�l($� �-

 �)	 �-01/0 45  �" ?�@47  3�-����)1378 (

 %(C� �- "�Z���Y8$  N+O � ��\��47� ��!@

 ?�a8�  �!��� _�($� T��& �+G8� %- .45

�Z�� 3�Y8$12  �� 40- " E
) �X�$

�Z�� o1) ��	��H �Y8$45.  

  

 ��*C1: �)���	� �*�)� D	��� �&�$  

�)���	�  �*�)� D	��� �&�$  

4��5 ��9!�  �8!��(�" E9W�  	�& %��n�  "4-  

 ��9!�1   .!��(�"2B  �GBH �-15 ?�@ �B!� ?�@+B!& �	  

 ��9!�2   .!��(�"2B  �GBH �-20 ?�@ �B!� ?�@+B!& �	  

 ��9!�3   .!��(�"2B  �GBH �-25 ?�@ �B!� ?�@+B!& �	  

 ��9!�4   .!��(�"E  �GBH �-100 ?�@ �B!� ?�@+B!& �	  

 ��9!�5   .!��(�"E  �GBH �-200 ?�@ �B!� ?�@+B!& �	  

 ��9!�6   .!��(�"E  �GBH �-300 ?�@ �B!� ?�@+B!& �	  

 ��9!�7   .!��(�"2B +  .!��(�"E  ��4,� �-100+15 @+B!& �	 ?�@ �B!�?�  

 ��9!�8   .!��(�"2B +  .!��(�"E  ��4,� �-200+20 @+B!& �	 ?�@ �B!�?�  

 ��9!�9   .!��(�"2B +  .!��(�"E  ��4,� �-300+25 @+B!& �	 ?�@ �B!�?�  

  

'
 � �'	E0�.�*����) /)�E���$2�  
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 �� r��Z���Y8$ j7�$ �� \	�l($� �- 33 

�B!���(!* 45 ��!a7+�  �!��� ��  "5/0 

�B!��(!*  %- %(�H� N��"  "�	 ��9!� �� ��  +�

 ���- .45 %(C�� (.���p�)  +� 	�,07�4n \	��

 ?�$ %!��5/1 �B!��(!*  �	 ���W� �� ��  +�

N��" ��� �	 �X�$ "	 ^4� %- \�a7� 345 %(C��

 4,08� �� ���@ ���) {��� �*+90� ���	.	+5 

 rp$%7+97��  �X�$ �-1500  �	 �"	5  %,!)	

 s+l��(7�$)Multi Speed PK-131 3ALC 3

 �9*� (45 )Panigrahi et al., 2005( "  ?�$

  "�	 %- �Bp9$"�W!� �� \	�l($� �- \45 �4#

%7+97 .45 E,(8� N��" �	 ����� �	 ?�$ ���

 ���	20- �(7�$ %#�	 r� " 48(��@ ���) 	��@

o9# ��%7+97 ?�9� ��"� M� �� \	�l($� �- 3��

45 \	�	 N�,(7� \�a������ %- 
� �"�b .9B&.  �	

N+
B@ E& 	�40� \�a������) 4!l$ ���WBC( 

" ) ���)RBC) .!-+B@+9� 3(Hb 4m�	 3(

) ���&+��9�Hct3( 6��5��� MCV3 

MCH " MCHC 3 4m�	 3�!$+l8* 3E!�"��+7

�!$+7+� "  3E!�+8��+|� ��4,� 3E& .!-+B@+7+9��

IgM .45 .!!0� V��"�!* "  

  

  

-.��/0�. ��)  

 .!!0� ���-6��5�7+� ���WBC   "

RBC%7+97 3���  +� %- �"c7R� �p!� %B!$" 

 ���- 4!l$ ���95N+
B@���  �p!� " 4!l$

 ���- ���) �"c7R� ���95N+
B@���  �- ���)

 N+Be� �� \	�l($�Rees  z!)�rp$ .45 

N+
B@ v$+� �� ��-+f7 ?`45 \	�95 �- " 47

%1-�� �� \	�l($� ���1  "2  � 	�40� ���� �	 

�B!��(� J0W�  +� %
$�e� 45 )Simmons, 

1997.(  

  

 7F
&�1:  

10000 ×N =  )3(mmRBC  

N :N+
B@ 	�40����  �	 ���)P8� Mh+& o-��  ?`

��-+f7  

  

 7F
&�2:  

50 ×= N  )3(mmWBC  

N :N+
B@ 	�40���� 4!l$  �	���h  o-��v$+(�  ?`

��-+f7  

 

\��47� ��+7�!$ �"� %- .!-+B@+9� ��!@

 �� \	�l($� �- " .!-+B@+9� 4!7�!$ �� .!-+B@+9�

) �(�+(�"�(Wp$�2100-VIS3 Unico 3 (�W����

�	  }+� N+O540  ����X) 45 ?�Y7� �(�+7�7

 3�	�-���1378.(  

 �"� �� ���&+��9� 4m�	 .!!0� ���-

 .45 \	�l($� ���&+��9�"�W!� %& J!��� .�� %-
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%*+*�� +� %7+97 �"�b .!�+� �  E��	 �	

s+l��(7�$"�W!� )D-785323 Hettrich 3( �9*� 

 ̂ 4� %- " 45 \	�	 ���)5  �- %,!)	�X�$ 7000 

 �"	 %,!)	 �	 s+l��(7�$45 )Klontz, 1994 .(

 �� \	�l($� �-��	�,�  \4�� �$	 %- ��\��47���!@ 

6��5 ���RBC 3Hb  "Hct 36��5 ���

) ���) N+
B@ v$+(� VYbMCV v$+(� 3(

) ���) N+
B@ �	 .!-+B@+9�MCH �GBH " (

) ���) N+
B@ �	 .!-+B@+9� v$+(�MCHC (

 ��1-��% ���3  ��5  %
$�e� ����X) 4745

 3�	�-���1378(.  

  

 7F
&�3:  

MCV  (fL)  = [Hct  (%)  / RBC (10-6. mm-3)]  × 10 
  

 7F
&�4:  

MCV  (fL)  = [Hct  (%)  / RBC (10-6. mm-3)]  × 10 
  

 7F
&�5:  

MCHC  (g/dL)  = [Hb  (g/dL)  / Hct  (%) ]  × 100 
  

���95 ���- N+
B@ �)��(��4!l$ ��� 3

��(Z@ �7+� ��� N+7�(� %B!$" %-%96 

 �!
g� " �- N+Be�%10 ) �Z9!@Merck3 ( �9*� 
j7���!�� .4745 rp$ ���95 N+
B@ i�+7� -

 4!l$ ���E��5 E!�"��+7�!$+l8* 3�� 3��

�!$+7+�E!�+8��+|� " �� �- ���a�� �"� %- ��

 45 ?�Y7� �($	 \47��95 \�a($	 �� \	�l($�

 3�	�-��� ����X)1378 �Klontz, 1994.(  

 ���-\��47� ��!@ .!*+-+B@+7+9��M )IgM (

�4!-�+�+7+9�� �"� ��) ��(�Immuno 

Turbidimetric V��"�!* D+1$ .45 \	�l($� (

�- A!O �"� \�a($	 �� \	�l($� �- �Y8$

 }+� N+O �	 �(�+(�"�(Wp$�670  �(�+7�7

\��47� ��!@) 45Ellis, 1977 �GBH .(

�- z-�1� E& .!*+-+B@+7+9��  \	�	 D�5 �"�

v$+� \45 Siwicki  "Anderson )1993(  "

Amar )  ���W9� "2000 (\��47� ��!@ .45

 %& J!��� .�4-1/0 �B!� ?�$ %7+97 �� �� �(!*

 �-1/0 �B!��B� N+Be� �� �(!* N+W!B@ .B!��

%32  ^4� ���- " �+BC�2  .!��� ���- �X�$

.45  +!$�-+W7� .!*+-+B@+89�� N+W*+�  	�"� 

 �	 s+!l��(7�$ v$+� .!*+-+B@+89�� d+$�

5000  �	 �"	4 �(7�$ %#�	 �� r� 	��@2 

.45 %(5�	�- �X�$  

  

-.��*�� ��)  

  �" " N+O ^�XRO� %- %#+� �- �$	 %-

�Z�� �� \4��3�Y8$  45� 47"� �$��- ���-

6��5 �� AB(C� �����9!� �	  �!��� 45� ���

 E��5) ����H E�4
� J��nFCR( 3 45� J��n

) \c�"SGR(3 )  4-  �" T����� 4m�	BWI( 3
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 %7��"� 45�)GR( " ) �)�h J��nCF(  z
O

%1-����� 6  ��10  \	�l($�45 )Merrifield 

et al., 2011.(   

  

 7F
&�6:  

FCR = F / (Wf – Wi) 

F :���� v$+� \45 Q�'� ���H ��4,� (?�@) �iW :

(?�@) %!*"� _��+!- .!a7�!� �fW : .!a7�!� _��+!-

(?�@) ����7.  

 
 7F
&�7:  

SGR (%/day) = [(Ln W f – Ln Wi) / t]  × 100 

iW :(?�@) %!*"� _��+!- .!a7�!� �fW : .!a7�!�

(?�@) ����7 _��+!- �t :\�"	 N+O ��"�� (�"�).  

 
 7F
&�8:  

BWI (%) = [(BW f – BWi) / BW i] × 100 

iWB:  �� �	 %!*"�  �" v$+(�%Ln+b  �(?�@)

fWB:  �� �	 ����7  �" v$+(�%Ln+b .(?�@)  

 
 7F
&�9:  

GR (g/Day) = (BWf – BWi) / N 

iWB : �� �	 %!*"�  �" v$+(�%Ln+b  �(?�@)

fWB : �� �	 ����7  �" v$+(�%Ln+b  �(?�@)N: 

��"�� ����"� 	�40�.  

 
 7F
&�10:  

CF (g/cm3) = (BW / TL 3) × 100 
BW : 4- ����7  �" .!a7�!� (?�@) �TL : .!a7�!�

�(7�$) ����7 E& N+O(�(� 

D	+8� � 7��L���) ���$�   

 ���- ?�Y7�E!Be����  V$� " �����

3����	+97 ?�7�������� SPSS 18 "Microsoft 

Excel 2013 %- .48(��@ ���) \	�l($� 	�+� 

�+G8� �$��- o��+� N���7 \	�	�� �	 \"�@�� " 

 +��� �� ����9!� E!W�� ��# �����W� 

Kolmogorov-Smirnov  .45 \	�l($��- 

%- %#+� \	�	  	+- N���7��3 %Z��,� �+G8� %- 

\"�@ .!- �������9!� �	 ��  +��� �� ��E!Be� 

M� r7����"%��O )One-way ANOVA( " 

  +��� ?�Y7� �� r�Test of Homogeneity 

of Variances  ���-\"�@ %Z��,� �a�4W� �- ��

 ��r� .W7�	  +���.45 \	�l($� \	�	 �$��- ��

%  �8!9O� x1$ �	95 .45 ?�Y7� 

  

M���0  

 P��(7 z
O %- %L-  �" .!a7�!� \4�� �$	

 �!��� ) ��� ����	 	���Salmo trutta 

caspius ( 	+- �� ��9!� ���$ �� �(9& 4��5 �	 .

.!8L9�   ��7 P��(7�� �	  �"  ��!� %& 48�	

 ��4,� .��(�!- ��� 3�5�	 ������� 47"� ����9!�

 �����9!� %- �+-��3  "8 	+- N+O .��(�!- .

 �����9!� �	1  "3  4��5 ��9!� �	  � .��(9& "

 �	 �)�h J��n .��(�!- .45 \4����

 �����9!�2 34  "8 \c�" 45� J��n .��(�!- 3

 ��9!� �	8 45� .!a7�!� .��(�!- 3 �	 �	 %7��"�
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 ��9!�8 �	  4-  �" T����� 4m�	 .��(�!- 3

 ��9!�8  �	 ����7 _��+!- .!a7�!� .��(�!- "

 �����9!�3  "8 ) 45 \4����05/0<P � N"4#

2.(  

  

 ��*C2: -.�� ��. ����� �&2� /)�$ *�� ��) ����N�0&  ��&*NE0 ����O+�P$ ��)���	� ��  

)#	E0�	$ ± ��	Q$ R&'80&(  

���	�   TL  
(cm)  

fW 

 (g)  
BW 
(g)  

FCR  SGR 
(%/Day) 

BWI 
(%) 

GR 
(g/Day)  

CF 
)3g/cm(  

*)��  37/14  

a 06/±0  

33/26  

a 58/±0  

395  

a 66/±8  

93/3  

c 71/±0  

a 04/25±0/0  

  

21/16  

a 77/±2  

a 05/27±0/0  

  

a 02/89±0/0  

  

1  20/16  

e 35/±0  

07/39  

d 50/±0  

586  

d 55/±7  

02/1  

ab 01/±0  

cd 

01/81±0/0  

56/62  

cd 96/±0  

cd 02/04±0/1  

  

ab 06/92±0/0  

  

2  53/15  

c 12/±0  

80/39  

de 72/±0  

597  

de 82/±10  

98/0  

ab 02/±0  

e 01/92±0/0  

  

29/73  

e 29/±1  

e 02/22±0/1  

  

ef 03/06±0/1  

  

3  20/16  

e 10/±0  

17/41  

f 76/±0  

50/617  

f 46/±11  

86/0  

a 02/±0  

e 02/96±0/0  

  

49/77  

f 21/±2  

f 04/29±0/1  

  

bc 00/97±0/0  

  

4  17/15  

b 15/±0  

27/36  

c 46/±0  

544  

c 93/±6  

98/0  

ab 05/±0  

d 04/83±0/0  

  

19/64  

d 79/±3  

d 06/07±0/1  

  

def 02/04±0/1  

  

  5  93/15  

de 12/±0  

47/35  

bc 50/±0  

532  

bc 55/±7  

12/1  

ab 01/±0  

c 01/78±0/0  

  

76/59  

c 70/±0  

c 02/99±0/0  

  

a 02/88±0/0  

  

6  73/15  

cd 12/±0  

60/39  

de 66/±0  

594  

de 84/±9  

01/1  

ab 03/±0  

d 02/83±0/0  

  

31/64  

d 69/±1  

d 03/07±0/1  cde 01/02±0/1  

  

7  17/15  

b 29/±0  

93/34  

b 90/±0  

524  

b 53/±13  

37/1  

b 04/±0  

b 03/70±0/0  

  
17/52  

b 38/±2  

b 04/87±0/0  

  

cd 04/00±0/1  

  

8  47/15  

bc 06/±0  

33/40  

ef 58/±0  

605  

ef 66/±8  

73/0  

a 02/±0  

f 02/14±0/1  

  

41/98  

g 75/±2  

g 05/64±0/1  

  

f 01/09±0/1  

  

9  47/15  

bc 06/±0  

33/36  

c 58/±0  

545  

c 66/±8  

12/1  

ab 04/±0  

d 02/83±0/0  

  

69/64  

d 40/±2  

d 04/08±0/1  

  

c 01/98±0/0  

  

 ^"�l(� Q"�b  +($ �� �	 ��7 �80� QR(�� 	+#" \48�	 .!- ��	��9!� AB(C� ����$� )05/0<P(.  

TL: ����7 E& N+O. Wf :����7  �" .BW: E& �7�" r�+!-. FCR :����H E�4
� J��n .SGR :c�" 45� J��n\. 

BWI : �" T����� 4m�	 .GR :%7��"� 45� .!a7�!� .CF :�)�h J��n .  
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 .!a7�!� 	�40�N+
B@ 4!l$ ��� %L-  +�

 ��9!� �	 " .��(9& 4��5 ��9!� �	  �!���9 

	+- .��(�!-  N"4#)3( �	 .6��5  N+
B@

���)3  .��(�!- " 4��5 ��9!� �	 ��4,� .��(9&

 ��9!� �	9 45 \4�	  N"4#)3( .  

  

 ��*C3: -.��O+�P$ ��)���	� �� ��. ����� �&2� /)�$ /0�. ��)  #	E0�	$)± ��	Q$ R&'80&( 

���	�  WBC  
)3-mm(  

RBC 
)3-mm(  

Hb 
(g/dL)  

Hct 
(%)  

MCV 
(fL)  

MCH 
(pg)  

MCHC 
(g/dL)  

Neu 
(%) 

Lym  
(%)  

Mon 
(%)  

Eos 
(%)  

*)�� 4300  

a 
±100  

1٫103٫333  
a 

±153  

50/9  

b 1/±0  

d 49±1  446  

b 
±1  

b 86±1  17/19  

a 76/±0  

a 23±1  d 73±1  00/3  

a 00/±1  

b 1±0  

1  11200  

d 
±100  

000٫305٫1  

e 
±200  

80/7  

ab 0/±1  

bc 45±2  345  

a 
±20  

a 60±5  00/17  

a 00/±1  

bc 31±2  b 63±2  33/3  

a 53/±1  

b 1±0  

2  10400  

c 
±100  

000٫290٫1  

d 
±200   

70/7  

ab 0/±1  

ab 43±2  333  

a 
±20  

a 60±5  00/18  

a 00/±1  

b 29±2  c 67±2  33/3  

a 53/±1  

b 1±0  

3  13500  

f 
±100  

000٫295٫1  

d 
±200  

80/7  

ab 0/±1  

ab 44±2  340  

a 
±20  

a 60±5  00/18  

a 00/±1  

cd 34±2  ab 61±2  33/5  

ab 53/±1  

b 1±0  

4  8900  

b 
±100  

000٫250٫1  

c 
±200  

40/7  

a 0/±1  

a 41±2  328  

a 
±20  

a 59±5  00/18  

a 00/±1  

b 28±2  c 68±2  33/3  

a 53/±1  

b 1±0  

5  13800  

g 
±100  

000٫201٫1  

b 
±200  

50/8  

ab 0/±1  

cd 48±2  338  

a 
±20  

a 60±5  00/18  

a 00/±1  

cd 34±2  ab 60±2  33/5  

ab 53/±1  

b 1±0  

6  12900  

e 
±100  

000٫340٫1  

f 
±200  

00/8  

ab 0/±1  

bc 45±2  336  

a 
±20  

a 60±5  00/18  

a 00/±1  

cd 33±2  b 63±2  33/4  

ab 53/±1  

b 1±0  

7  13700  

g 
±100  

000٫310٫1  

e 
±200  

80/7  

ab 0/±1  

ab 43±2  328  

a 
±20  

a 59±5  00/18  

a 00/±1  

d 35±2  a 59±2  33/6  

b 53/±1  

b 1±0  

8  11200  

d 
±100  

000٫550٫1  

g 
±200  

20/9  

ab 0/±1  

e 53±2  341  

a 
±20  

a 59±5  00/17  

a 00/±1  

cd 33±2  b 63±2  33/4  

ab 53/±1  

b 1±0  

9  15000  

h 
±100  

000٫560٫1  

h 
±200  

00/9  

ab 0/±1  

de 51±2  340  

a 
±20  

a 60±5  00/18  

a 00/±1  

d 36±2  a 59±2  ab 53/1 

± 33/5  

b 1±0  

�80� QR(�� 	+#" \48�	  ��7  +($ �� �	 ^"�l(� Q"�b) �$� AB(C� �����9!� .!- ��	05/0<P.( 

Neu : .E!�"��+7Lym :�!$+l8* .Mon :�!$+7+� .Eos :E!�+8��+|�. 
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  �!���  +� .!-+B@+9�  ��!� �	 .!8L9�

�80� QR(�� \4���� ����� ��	45  %&

 ��9!� �	 .��(9& " 4��5 ��9!� �	 .��(�!-4 

 ��9!� �	 ���&+��9�  ��!� .��(�!- .	+-8  "

 ��9!� �	 .��(9&4  .45 \4�	 ��4,� .��(�!-

 �����9!� �	 E!�"��+77  "9 ��4,� .��(�!- 3

 �	 �!$+l8* ��4,� .��(�!- " 4��5 ��9!�

 ��9!� �	 �!$+7+�7 ) 45 \4����05/0<P .(

 �G7 �� .!8L9�MCV 3MCH  "MCHC  "

�80� QR(�� ����9!� .!- E!�+8��+|� ����� ��	

 N"4#) 4�7 \4����3.(  

 ��9!� �	 E& .!*+-+B@+7+9��  ��!� .��(�!-

 �����9!� �	  � .��(9& " 4��52  "4  \4�	

�*�b �	 345  �	 V��"�!*  ��!� .��(�!- %&

 ��9!�9  .45 \4�	 4��5 ��9!� �	  � .��(9& "

 ��4,� .���`�- .!8L9�IgM  �����9!� �	3  "

9  ��9!� �	  � .��(9& "4 \��47� ��!@ 45

)05/0<P � N"4#4.(  

  

 ��*C4: -.�� �� ��. ����� �&2� /)�$ �� /���& ��)O+�P$ ��)���	�  #	E0�	$)± ��	Q$ R&'80&(  

���	�  IGM  
(µg/dL) 

D< #	��
�+:�0���&  

(µg/dL)  

��2��	�  

(µg/mL)  

*)�� d 45±1  c 76/17±0/21  a 20±1  

1  c 40±2  abc 00/50±2/17  b 31±2  

2  b 31±2  a 00/00±2/16  d 39±2  

3  f 68±2  abc 00/80±2/18  g 70±2  

4  a 22±2  a 00/00±2/16  c 35±2  

5  e 64±2  ab 00/40±2/17  e 59±2  

6  ef 65±2  abc 00/00±2/18  g 69±2  

7  d 44±2  abc 00/50±2/17  f 63±2  

8  b 33±2  abc 00/50±2/17  bc 32±2  

9  g 75±2  bc 00/00±2/21  h 76±2  

�80� QR(�� 	+#" \48�	  ��7  +($ �� �	 ^"�l(� Q"�b) �$� AB(C� �����9!� .!- ��	05/0<P.( 
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S8
  

�	 \48�� ��		+$ ��-���"�� %(Z-�" %- 

���7�+� .!''C(� %��F� �	 %*+���  	�& 

\�!#�� " ���#� ����H " \	�l($� �� E9W���� 

����H J$�8�  ���-�lb 47"� 45� " ��R$ 

���� �	 v!e���� V&��(� �$� )Gatlin, 

2002.!��(�" 	+#" .( ��" 45� 3�,- ���- 

 �0!
O Eg�4!*+� ��+7�# �����) �$� ��"�n 

 3 ��47���1381" ( %-  �+8X �W� �� �Bm�.��� 

��"�n 	��+� \�!# �$�. .!8L9� .(Z7�	 

 ��!� J$�8� Q�'�  � ���- %#+� %- ��2� 

�(Z!7+@�(7� �*�9(b� .�� 	�+� �- 45� " 

V(Z!$ �89�� �!7 ��"�n 3�7�����) �$� 

1383 .(.!��(�"�� 487�� �"�!*���& E9X 

��488& "  �W�� "  4- ���7�+� ���- Q�'� %!,- 

^�
!&�� ����H �� V���� ��47�"� )Halver, 

1957�e� \��+9�  4- J!&�� .(  J!&�� �!2��

��4,� " 4m�	 �(b " \�!#  .�$� %7��"� ��	��H

.!��(�" .!8L9��2� �- ��  VZ*+-�(� V(Z!$ �	

  4-��487�+� J!&�� �	  485�- �2+� %5`
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Abstract  
The Caspian Sea salmon (Salmo trutta caspius) is anadromous fish which has 

economic value and high popularity. In this study, the effects of vitamin E and 
B2 were investigated on growth performance, hematological and immunology 
parameters. This study does on 750 fish. Fishes with an initial weight of 20±3g 
were divided into 10 groups, one was the control group and other groups received 
different doses of vitamin E and B2. 15, 20, 25 mg/Kg vitamin B2, 100, 200 300 
mg/Kg vitamin E and 15+100, 20+200 and 25+300 mg/Kg mixture of vitamin 
B2+E in T1 to T9, respectively. Significant differences were observed in final 
weight and length of different treatments (P<0.05). The lowest weight and length 
increment was seen in the control group. Also, the best FCR and the highest SGR, 
GR, BWI, and CF were observed in T8, the largest WBC, RBC, IgM, and 
lysozyme were measured in T9 and the largest MCHC, MCH, MCV, Hb and total 
immunoglobulin were recorded in control group. The best performance was 
obtained in T8 (20B2+200E). Overall results showed that adding the mixture of 2 
vitamins improve growth and performances of the immune system and has larger 
effects on growth. 
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