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!	'�% >'�J?@3 2Q3'��1& .!� 2X �
��� e	3�� �� "?J, �'  !� "� 2,�� C
�%��@ >
�'  .�' 2X  C
�%��@ "?J,

3' C3
4 �� ���,��  !� "� �, 2,�� # !�!� "	
y� 
��*�� .&�� .7�@ >'��+ �90  C�, �*��; �3 >'�J?@3 �� ��


!L?;�	 �
��� >!� �&b 2Q3
4 . ���*1%*�, � B&*1% �3B�� # !�J@ �*01% # B��: �*01% '3!H� # >
�' ��	�� �3 ��

!� C��% >�3!�3. 
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 ���� �	�����	& ���' �(���� 

C3�� 1N� �3 �*7 C��@ o�:
 >'�J?@3 �	� �*��; �3 � 
��*v� $g �3 B��: C�, �*01% �
��� C3�� � I	���� �*

 !	'�%) # 2;�[1388.( 

200×10×5 × 
' >!� �
��� B��: C�, �*01% '3!H� ~*�K�5 I)*& m���=  �?� 21�� 
' B��: �*01% 
���

 GH5� 

C3��  !�J@ C�, �*01% �
��� C3�� � I	���� �*1N� �3 �*7 C��@ o�:
 $g �3 �?�*?�@*�, �*��; �3 � 
��*v�

 !	'�% >'�J?@3 �	�) # 2;�[1388 ( 

� ���رش �� ����ل ��
�د  ٤	�� 
� �×����٤ 

>�3!�3�3 ���*1%*�, C��%  �!� '3�+� ����+
' �*1N�
' B��: �*01% B�/*�, C�L0� �� ���*1%*�, .���@ ��


 .;�	
� $�K�3 ���*1%*�,) # 29�9U1388 ($�% �?�/ 
' 

 qL@ B&*1% >��?@' e@*� B&*1% l`@ C��% >�3!�3TD-4230 !� C��% >�3!�3 ��) .7�@ ) # 2;�[1388 (

�?�/ 2@' 
' $�% 21�� 

 P+ 2	����� � 25	B�; C�, �?�3
�� 

 
'#�s�U W,�i�  ��� ��' �������25±2  '3�% 2?��@ "A
'!� "?�3' "�� .�3B��pH  
' W	���+ >
�' �*X 
'

�& "�1&"L�3' 
' �, ���7/5  ��8 .�3' 
3�: . G���� "� 2@
�� C�(?�3� >
�' ���� #3!?�3 
' P+ �*1N� �i�8&3 �3B��

1/9  #94/8  �82/8) ������� 
*X "�8/95 ('*� �?�/ 
' $�% 21��. 

>'3' �'*� ����� 2@
���3 >'�J?@3 �� �, >'3' ���	
3� 2L��, �*��+�, >'3' B�/��3 � !	'�% $�K�3 �,  ";�`5	 ���	
3� "	BK� ��
 �3

(one- way ANOVA) ��
 �T-Test ������� "8	�9� C3�� ��Lu�, � !� $�K�3�3 �, �5�3' �*��+(Duncan)  >'�J?@3

!	'�%. 
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)�	�� 

 ��	!5	 �� >
�' C�(?�3 
' W	���+ '
*� 2	3
4 R1?O� C�,
���� 
' >!� S[�U C�, 2,�� B&*1%  W	3B;3 �������

?� � "8	�9�>
��� ��!A 
' �+ q	�)2(.@3 >!� >'3'. 

 ��!A2-  2�*7 C�, 67�� .�Hs� ������� 2?L`1@ 
�5@3 2,��)(Astronatus ocellatus  >
�' �3 ��

 �
���90 R1?O� C�,
���� 
' >��
 

�, 67�� !,�� 1 2 3 4  �TUV� 

B��: �*01%)

106( 0/85±0/11 1/07±0/07 1/19±0/05 1/27±0/11 1/69±0/82 

 W	3B;3 �� 67�� �	3 
���

 ./�0& �3B��*��+&� "?;�	 

!�J@ �*01%)

103( 3/1±2/3 3/6±3/4 3/9±9/6 9/0±4/9 4/06±1/7 

 W	3B;3 �� 67�� �	3 
���

./�0& �3B��  *��+&�"?;�	 

B&*1%) $���1��

�?�/ 2@' 
'( 273/33±33/17 235±42/57 192/33±19/55 154/33±20/59 129/66±5/03 

 W	3B;3 �� 67�� �	3 
���

 ./�0& �3B��*�	� "?;�	 

���*1%*�,) $�%

�?�/ 2@' 
'( 4/21±0/38 4/92±0/07 6/31±1/66 6/14±0/31 8/01±0/2 

 W	3B;3 �� 67�� �	3 
���

 ./�0& �3B��*��+&� "?;�	 

 

W	3B;3 �������  '
*� 2	3
4 R1?O� C�,
���� 
' �, 2,�� B��: �*01% '3!H�	 �� W	���+ �+ q	�?� � "8	�9� ��	!5

 ��!A 
')2( '3!H� C3 "8	�9� 2@
�� �W	���+ >
�' ��	�� 
' B��: �*01%  
'S5�) 2 ( ��=�3 >!� >'3'.@ .

 ��3�� !,�� "�*�� 
' B��: C�, �*01% '3!H� '*� 2� "TUV� "& 
*`���,0/85±0/11  !��� 2� �, 
���� "�, �3 "&

.@3 �?�& ."& !,' 2� ��=� q	�?�  '3!H� �	�?�& B��: �*01% �� 1/07±0/07*��� 
���� "� �)1 ( '3!H� �	�?=�� �

� \:
 �1/69±0/82  
���� "� �*���)4 ( .`14 ��4 '*� 3
4 $�%*1�& I	 
' ./�0& $�% 21��. 

 

 
S5�2- "8	�9� 2@
�� �*01% '3!H� C 2,�� �*7 
'  B��: C�, 2?L`1@ 
�5@3  �3 ��90  �
��� >
�' ��


R1?O� C�,
����
' )� 
��H� x3�N�3 ������ �, IL?�+2 ���L!( 

 ��!A q	�?� "� "A*� ��)2(  �S5�)2( �*01% �3B�� #  
���� 
' B��: C�,4  ������� ��0/82± 69/1  106 I	 
'

21�� "& .�3' 3
 
3!9� �	�?=�� �*7 �?�/ �	3  C�,
���� q	�?� �� 
3!9� � !,��1�2�3  
3' 2LH� xV?73 C3
3'

.@3P<0/05).( 

	 �� W	���+ '
*� 2	3
4 R1?O� C�,
���� 
' >!� S[�U C�, 2,�� !�J@ �*01% '3!H� W	3B;3 ������� ��	!5

 ��!A 
' �+ q	�?� � "8	�9�)2( '3!H� C3 "8	�9� 2@
�� �W	���+ >
�' ��	�� 
' !�J@ �*01%  
'S5� )3( >'3'
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.@3 >!� .��, ��3�� !,�� "�*�� 
' !�J@ C�, �*01% '3!H� '*� 2� "TUV� "& 
*`�3/1±2/3  �, 
���� "�, �3 "&

 �� '3!H� �	�?�& �, 
���� 
' # .@3 �?�&3/6±3/4 
���� "� �*���)1 ( \:
 �� '3!H� �	�?=�� �9/0±4/9 "� �*���

 
����)3 ( .`14 ��3.5 '*� 3
4 $�%*1�& I	 
' ./�0& $�% 21��. 

 
 

S5� 3-  �*01%  '3!H� C3 "8	�9� 2@
�� 2,�� �*7 
' !�J@ C�, 2?L`1@ 
�5@3  �3 ��90 >
�' ��
  
' �
���

R1?O� C�,
���� )� 
��H� x3�N�3 ������ �, IL?�+2 ���L!( 

 

 ��!A q	�?� "� "A*� ��)2( �S5�)3(  �	�?=�� #'3!H� �*01%  
���� 
' >!� C��% >�3!�3  !�J@ C�,3 �� 

�������4/9± 9/0  103 !	'�% >!,�=� �*7 �?�/ 21�� I	 
'3 ��s #	�9� 
' "5L	� "8��?�& "� �, 
��	 �

�3B�� J@ �*01%� !
' >��%  
3' 2LH� xV?73 C3
3' 
���� �	�@ �� "8	�9� 
' 
3!9� �	3 � '�& >
��3 !,��'*� 

P<0/05).( 

+ >
�' ��	�� 
' B&*1% �3B�� C3 "8	�9� 2@
�� S5� 
' W	���)4( .@3 >!� >'3'.  '*� 2� "TUV� "& 
*`���,

�3B�� B&*1%  ��3�� !,�� "�*�� 
'273/33±33/17 �  �, 
���� "�, �3�?=��  �, 
���� 
' # .@3�	�?=�� �3B��  ��

235±42/57 
���� "� �*���)1 ( ��	�?�& �3B�� 129/66±5/03  
���� "� �*���)4 ( .`14 ��4 �0& $�% 21�� ./

'*� 3
4 $�%*1�& I	 
'. 

 

 
S5�4-  �Hs� C3 "8	�9� 2@
�� 2,�� �*7 
' B&*1%  67�� . 2?L`1@ 
�5@3 �3 ��90  �
��� >
�' ��


R1?O� C�,
����
' )!L��� 2� 
��H� x3�N�3 ������ �, IL?�+( 
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��!A q	�?� "� "A*� ��)2( S5� �)4( 
���� C3�� 2,�� �*7 B&*1% l`@ �3B�� #4 �?�& 
' �	
3!9�  ������� ��

03/5±66/129 .@3 �, 
���� �� 
3' 2LH� xV?73 C3
3' "& '*� �?�/ 2@' 
' $���1�� P<0/05).( 

 

 ��	!5	 �� W	���+ '
*� 2	3
4 R1?O� C�,
���� 
' >!� S[�U C�, 2,�� ���*1%*�, l`@ W	3B;3 �������

 ��!A 
' �+ q	�?� � "8	�9�)2(  �, l`@ C3 "8	�9� 2@
�� �*1%*S5� 
' W	���+ >
�' ��	�� 
' ���)5(   >'3'

.@3 >!� . ��3�� !,�� "�*�� 
' ���*1%*�, �3B�� '*� 2� "TUV� "& 
*`���,4/21±0/38 �  �, 
���� "�, �3

 �� �3B�� �	�?�& �, 
���� 
' # .@3 �?�& 4/92±0/07 
���� "� �*���)1 ( �� �3B�� �	�?=�� �8/01±0/2  �*���

 
���� "�)4 (14 ��T .4 '*� 3
4 $�%*1�& I	 
' ./�0& $�% 21��. 

 

 
S5�5-   2,�� �*7 
' ���*1%*�, l`@ C3 "8	�9� 2@
�� 2?L`1@ 
�5@3 �3 ��90 >
�' ��
  
' �
���

R1?O� C�,
���� )� 
��H� x3�N�3 ������ �, IL?�+2 ���L!( 

 ��!A q	�?� "� "A*� ��)2( �S5�)5(  ���*1%*�, l`@ �	�?=�� #3 
���� 
' >!� C��% >�3!�4 �� 

�������0/2±8/01 �?�/ 2@' 
' $�%  >!,�=�"� ��3 �	3 "& #!	'�% "& !��� 2� ./�0& �3B�� W	3B;3 .1-  �	3

 � !,�� C�,
���� q	�?� �� 
3!9�1�2�3 .@3 
3' 2LH� xV?73 C3
3'P<0/05)(. 

 

C��% "K�?� � rN� 

 
���� 
' B��: C�, �*01%4  ��4 $�% 21��  �� 3
4 $�%*1�& I	 
' ./�0& !	�1&0/82± 69/1  106 21�� I	 
'

\�?�3' 2� 
' 3
 B��; �*01% '3!H� W	3B;3 ./�0& �3B�� W	3B;3 �� 2LH	 .�3' 3
 
3!9� �	�?=�� �*7 �?�/. ����?	�

B12'
3' \�9?8� "`�3
 ./�0& �3B�� W	3B;3 �� � .@3 ./�0& �3 2-BA)sukhoverkhov,2006 .( "& 
*`���,

 ����?	� #!� ����B12   B��: �*01% .7�@ 
' ����?	� �	3 3�	�# .@3 B��: C�, �*01% !�/*� W	3B;3 C3�� 21��-

 .@3 C��@ �*7 �Z3 � .�/�H; C3
3' � !L& 2� .&�� �*7) #C!�U3 1390.( 

 ����?	� W,�&B12 , �*01% >!� "H`: "H`: � 2H�0X ��4 W	3!�� #2�*7 \& r-�� 2�
��� ��	B�+ 
' B��: C�

 '*� 2�) #2J@*	 I/�@1379 .( ����?	� W	3B;3B12  ./�0& �'*�� ";�s3 
*TL� "� 2?L`1@ 
�5@3 2,�� !0& 
'
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#�3
�5�, � C'��- e@*�1391 C�� e@*� ���& ����
 Cg+ �B: 2,�� 
' �)1386(  S��- �	3 .@3 >!� �
3B%

: �*01% �3B�� W	3B;3 �� 2(�A*� !�3*� 2�.8�3' B��. 

 
����2  )3.5 3
4 $�%*1�& I	 
' ./�0& $�% 21�� ( \:
 �� '3!H� �	�?=�� �� !�J@ �*01% '3!H�9/0±4/9 "� �*���

 
����)3 ( .`14 ��3.5  '3' ��=� 3
 3
4 $�%*1�& I	 
' ./�0& $�% 21��. 
���� �, �3 2@
�� �	3 
'3  2,�� "�*��

� "1[�U '!- � .;�% 
3�: 2@
�� '
*�!��� 2� >!�+ .@' "� ������ . ���� �3*� 2� �, 2,�� �'*� \/�@ "� "A*� ��

 C�, �*1@ W	3B;3 � �*?�@*%�; W	3B;3 # \	��B�/ \	B�+ �3B�� W	3B;3 #!�J@ C�, �*01% '3!H� W	3B;3 "& '*��

.�3' !,3*7 2� 
' 3
 ��@ ��'��)#�*?	�%2000 .(	3 �3 #
���� �	3 C�, "�*�� .J% �3*?� !	�� ��3�� 
' C�?=�� 2L�

!�
3'
*7�� �, C
���� .' �	�?(� # >!�+ .@' "� q	�?� o0X 3
/� �3B�� �3/5  3
4 $�%*1�& I	 
' ./�0& $�% 21��

 !��� 2� . ��@
'1385 �*7 !�J@ �*01% � �, .&V� �� ./�0&  �J/*@ 2:�J[ S73' o	
B� �Z3 >
��
' ��	�JT� #

 "K�?� �	3 "� #2,��=	���+ �*� 
'>'�J?@3 '
*� C�, .T14 
' ./�0&  �J/*@ "& !�@
)1/0 #3/5#8/0#11/5  

21��  �!� ��� $�%*1�& 
' $�% ( "��=� 
*�B� q	�?� "& # .@3 "?�3' C
3' 2LH� ��Z�� !�J@ C�, �*01% W	3B;3 ��

� $�K�3 m��L� "8	�9� ���,�� 
' "��=� "H/�`� $�K�3 $!- .1- "� ")�%3 .@3 �s�U W,�i� q	�?� �*� �� >!

.;�%  
*[ 2,��=	���+. 

   # '*� 2�  2?L`1@ 
�5@3 2,�� 2��� � 2/*X !�
 r-�� # !�
 M�N� >'�� �3*L- "� ./�0& "& �	3 "� "A*� ��

��@ 
' "& '�& ���� �3*� 2�) 2002( Takashi  Cg+ �B: 2,�� 2	3
4 >��A "� ./�0& �'�B;3 ��Z�� �3
�5�, �


 W	3B;3 �� 3
 ���& ����
 !�
 W	3B;3 S�/' "& # !�'*�� �
3B% �, �*�
*, e@*� \8�/*��?� �� 3
 �+ "`�3
 � !�

.@3 >'*� ��@V� !�Q���� �*�
*, �3B�� W,�& � ��/*8�3 �*�
*, W	3B;3 # ���& ����
 Cg3 �B: . 

3B�� "� ��@V� ��/*8�3 �3B�� # ���& ����
 Cg+ �B: 2,�� 2	3
4 C�, >��A 
' ./�0& x�Y� �� ��3�� 
�() �

 !��	 2� W	3B;3Takashi,2002)  .( #2JL� >'���  \8���5� o0X 3�	� !L5�� k![ 
�5@3 2,�� 
' B�� ��3 �	3 "&

 .;�� �� ��Z�� � >'3' W	3B;3 3
 �+ C��@V� ��/*8�3 � >!� l��� �*7 
' \�9?8� 
*X "� � '�	� 
3!9� "� ��/*8�3

 �*7 
' B&*1% W,�& r-�� � "?�3
% x!,'*� 2� #>
��� ��!A 
' "&)2 ( "& .@3 '*(=� �s�U W,�i� 
'

 
���� 
' 3
 
3!9� �	�?�&4  ��03/5±66/129 21�� '*� �?�/ 2@' 
' $�%. 

 3
 2��) x�Y� 
�&'*7 
*X "� # !,' 2� W	3B;3 �!� C�, .;�� �?=�� 
' 3
 B&*1% x�Y� "& �+ S�/' "� ��/*8�3

 �3*L- "� "K�?� 
' # !,' 2� W,�& !L& 2� S�- 2��) >!�
3!(�� . # �, "L��+ !�@3 �3 C
��8� ��9?�3 �*�
*, �	3

 !L& 2� I	�N� �, �*1@ S73' "� 3
 ���g+ S�L; � �	����� # ��@*/�B	3 # ��/3� ��T� . �	3 
' ��/*8�3 �Z3 �	3���L�

'
*� 
' >!� S9?L� "L��+ !�@3 ~*� �	3 2/� !��� 2� !�
 �*�
*, �Z3 "��=� "L���  ���B/ �, �*�
*, �3 $3!& �,

 .8�� ��85	 ) # �*?	�%2000. ( 

Yitzhak#  ��@ 
'2003 2/*�H� 
*t& 2,�� 2	3
4 >��A "� ./�0& �'�B;3 
3' 2LH� ��Z�� (Cyprinus 

carpio)  '*�� �
3B% # B&*1% \8�/*��?� �� 3
 . # 2/*�H� 
*t& C3
4 "� ./�0& !	�1& �'�B;3 '3' ��=� o�9N� �	3

A*�!	'�% �+ �!� 
' ��/*8�3 �*�
*, W	3B;3 G . 

  >!4 e@*� "& 3
 ��@V� !�Q���� �*�
*, �3B��# ���& ����
 Cg+ �B: 2,�� 2	3
4 >��A 
' ./�0& x�Y�

 !,' 2� W,�& # '*� 2� \�TL� B�;*t�,)Takashi et al.,2002 . ( .T14 # !�Q���� �*�
*, l��� W,�&
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!�t�/*J8; # ���?81& 2	��@V�  '
3*� $��� 
' �0	�9� � !,' 2� W	3B;3 C'�	� �3B�� "� 3
 !	��81% C�� � �,

'*� 2� !0& 
' 2��) �!� "?��0�3 GA*�. 

 ��@ 
'2003 #Anadu ��Z�� #  ���V�� 2,�� 2	3
4 >��A "� I��
*5@+ !�@3 � ./�0& !	�1& �'�B;3 )Tilapia 

zilli(  �3B�� � 2	3
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