
������ �	
� ���� ������ �
������ 	���� ��� ��
��� ������
  !�"��Cyprinus  carpio L.)(

�!���� ��$�� �% &�	�	'��� 
�( ���)	*	�(�� ��+" �(� 
������� 	
������ �� /�
���� ��� ���� /������ ���
� 

����� ���
� 27�
�� 2009 ����� ���
� !20"����� 2009 

�,���--�
��#$� %�& �&
�� ��	��� ������'� ()��*�� +�&, -�
.��� /
��0

12
3��Cyprinus carpio 	�*� 4� 1��, ".� 
.5����� () �6�
3�� 72�� 
8����� "������� 	����� "� ����'� �&
�� 1��� 9��)��4�� 	�� A	.�� !

 �'*��B%�3�� ��5� 	�� !C/���� 	�� !D(���	64���, <����� ��
 "�� =���� "�� )1.598 –1.544(?�, �.�*
�# 9.�� @
�2��3� ... A��

 ���  �3�� ���2�& ��������20��� .�4?	�0�../
� ����'��� 72���� 9�� 
����* 5%�&��� ���
��  �� "����� 1���� ���� "�� "�42�� .	�6D,

 	��
���� "�� ���*�� 7��) &��� &� E2
�*�� )p>0.05 ().(��."��.�� 
(2
6*�� ��� . &��� (��*�� ��*��  &��� (��*�� ��*��  & �����(2�4F��  � .
��

 ���*�� G7��) &��� �) ��*���� �&
���� ���*�
� )p>0.05(	��
.���� "�� )A
�B�C(���
���� 
��D)/���� 	�� ("����
���� "�  H)� 	*
� &�))B,A (

8�*�� 7����)p< 0.05(@
��*�� I��'� �� )p>0.05 (���
���� "�)C.(
�.���--�

"J  &�� () �&
�� 	�6D, ��2
��� +
��0� ����� K
�*L� ��H
��� &�����  �' 
"�H� &���� �H
���!���'�&�� M
���� () /
��0� K
�*J ��
'� 	��<� &�)  �3� 

����(Yearbooks of Fishery Statistics, 2002).��� &����() 
��5 �&'��� 
 2�&��� "�5&�� �&
��� "������� () �.�2
��� +
��0� ����� )1998Bell, .( &.���

��.������ /
��0� 	�.�&�� �@����*5&�� �&
�� ��2�4F�� ����2��� ��4F� () �.�#�
"� ���
���� /
��0� &�&�� &�� !-�<�� ��
6� () �������2
��� +
��0� ()	��*���

11-2009:10–)1(ا+:'د)6(ا+*()6 ا+:9ا678 +2345راع ا+*/.- ا+*()'



���'0� ��<��� -��� 1����� ()����
6� ����
��� 1�*�.� (.) (����*���� &����� 
J N��� (��� /
��0� I���)
H K
�*L ��2�4F�� 	����� "� ���
� 	
����� 7.2�� 

��2�4? O���� 	�4 ��
<�� "� (�
�.&'��� 0� M45��4? (���� 	���� �45 () 70
�� (��
��� A���� "� P������� 	��� �  ����� 
2010 "
.) /��.�� 	.�� 

() &'����� ��4?, �2
��� +
��0� .�����.�������.�&.�97	�&�&.�J ".� P
�
���)Tacon,2003.(	���, �&�	
���& H
��� &���� () .( �&��.��� 9.�� 
(���� ��� �, .2�..(���.��� 	.../�)...(*0� 72�� ....Q��  .#� 

�......��� /�....%�maxima (L) Psetta  )et
al., 2003 Regost(�"������ /��(*��� <����� Salmo trutta (L) )et
al., 1994 Arzel (�"����.�� /�.� .����� .()Walb (Oncorhynchus 

mykiss )Fonseca-Madrigal et al.,2005(�/�4..��..�� /�..�.."���
(��<0� Salmo salar (L) (Torestensen et al., 2004;Tocher 

et al., 2003 ; Bell et al., (2001 .��
*� ���
�*�� 	����� "�� "� ?��� 9���
/
��R� "$) 
6���#$�@�S2
�' 9�� 	
��*��� �&�� ] 
.#���  ��� 9�� -.����
A
��0���*5&�� [!)Jobling,2004 ; Robin et al., 2003 (.(�.�2��� I&6��

 �
��� ����&����V"�����*
��, 72�� () /���� 	���  �&�� ���
�*�� 	����� �&'��� 
O&�� 12
3�� -�
��� /
��,�#$� 
5�()(2�4F��  ������  &��� ��*�� +�&, .

���-/	 �	-���� 0�-1
Q������� �<�� "� -�
���� () ��&'����� 8&
����� -�
��� /
��� 	���

����� ���
��� ��............ "��  &���� �
���� �1.598–1.544 
��� ?......�&..����� ��� .	�&'�.�� 

��� �������� A��..�,20��� -�
���� +���L .���
���� ������� 	�&'���
���
��� &����� "� �*�����)!���3 !+���� ��4 !
�����  �) ���� !/�� 7����

"&
��� 	
*��
��) <��'� �<*� ��
'* (&���  #���  �)1(72���� 	
*��� -�*
  �&���� ���������)2(��������� 72���� 8�
������ -������ .1��, 	..�&'���

5� I��'� 	�� �&�� 9�� ���
��  � 	���� ������� () ��2�4? 	��
��..(
)%�3�� ��5� 	���  �'*�� 	�� !��4�� 	�� !/���� 	�� .( 9�� /
��0� 	���

�*
�# 1����� A���0�A��  � () /
��, �.������� �&� 	�����42�� .

2"����� -
63 &��,� N�
� &��� �
�� �2
��� (*F�� &�� %��*



"� ������� M
*&, %��
���� 	�&'���� A���0� M
��� ��2����  ������ A�� 	��� 
9�� &
����
� ��*�� 	�&�� )1993 (Jobling:

(��*�� ��*��  &�� SGR)?/��(%=
](2
6*�� "���� ��–���� "���� �� (2�& /�&� �������)�� ([×

100 
������ ��*���� �&
����  &��WG)?(=

(2
6*�� "����  &��)?(–"����  &�� 
(2�&����)?(

(��*�� ��*��  &��RGR(%) =
]�"����  &� (2
6*��)?(– &�� "���� (2�&����)?/("���� (2�&����)?([

×100 
) �&
����� +�4F��  �
*� �� "� �&
����
� (2�4F��  ������  &�� -�� 
��..(

9�� &
����
� ���� "�� )1988 Hepher,:(
(2�4F��  ������  &��FCR = �
*���� +�4F�� ����)?/(��*���� �&
����)?(

 �&�)1(��������� 72���� 	
*��� -�* 

���
���� ABCD
��/�� 7�� 10%10%10%10%


�����  �) ���� 30%30%30%30%
+���� ��4 18%18%18%18%
���3 20%20%20%20%

�<*� ��
'* 19%19%19%19%
��4�� 	�� 5%..... ..... ..... 
 �'*�� 	�� ..... 5%..... ..... 

%�3�� ��5� 	�� ..... ..... 5%..... 
/���� 	�� ..... ..... ..... 5%

"&
��� 	
*��
��) 3%3%3%3%

12
3�� -�
��� 	
����0 ��*�� +�&, 9�� ����'� 	��� �&
�� �&'��� ��#$�3



 �&�)2(72���� (����� (2
������ -������(%) 9��� -�
���� () ��&'����� %
.�,
-.<��� "��.�� 

 �&�)3(������� A���, M
��� ��2���� S��'�� 

,L� E�
*���� �&'�� (2
��SPSS �
��.'� �&'���� 	
*
����  ���� () LSD 
difference test) (Lest significant 	�� 	��
���� "�� 7���� ���*�� �
��'�

 �
��'� O����0.05.

2!�--���� 

 �&� "��)3(������� A���� M
��� ��2���� S��'��)������� ���& "�������� 
� -�4���� ������� ������ %0�(*����&�6� (	*
� 4� ������ ��2�� /
��, ��
���

������� ���
#��� &�&��� "�H� 12
3�� -�
���. �3�� NH��)1("���, 	�&��

 ��*��� ���2��� ���*�� %
���<��� 5.53 
"������� 25.75 
"5&�� 11.59 

	��&�5���
��� 50.14 
&
���� 6.99 

(2����  �
��� ������ 
������� ���&)º(30.0±1.31 

-�4��� "�����0� ������)F�� /���(7.06±0.46 
������� �����)‰(2.28±0.07 

(*����&�6�� %0� 8.08±0.21 

4�2
��� (*F�� &�� %��*N�
� &��� �
��"����� -
63 &��,�



��*���� ������ &�� 1� ��*�� 	�&�� &���� [�) D��� \�� 12
3�� -�
��� /
��� .
��  �&� "�)4(� (2�&���� "���� ����2
6*�� ��*���� �&
���� �(2
6*�� "����� &��

��*���(2�4F��  ������  &��� (��*��� (��*�� ��*�� 	�&��! ���� "� D���� 
���*�� 7��) &��� &� "�
����)p>0.05 (	��
���� (2�&���� "���� �� ()

	��
���� 1��� "�� (2
6*�� "���� �� "�� ���*�� 7��) &��� � /�4� !����'��� .
� ���*�
� 
�,  &��� ��*���� �&
���� 	*
� &�) ��*��  &��� ��*���� �&
���� 	�&��

 "����
���� ��*��A�B �, ���
���� "�D8�*�� 7���� )p<0.05(
�, ���
����
C���
���� "� @
��*�� I��'� �) D	��
���� "�� ���*�� 7��) &��� � /�4�
A�B�C.	�&��� ���*�
� 
�,(��*�� ��*�� (2�4F��  ������  &��� (��*��� �) 

	�&���� M45 �� () ����0� ��2�4F�� 	��
���� "�� ���*��] 
���) &���.

 �3)1("����  &�� )?(������ "� ����'� 	���)  �' 12
3�� -�
��� /
��0 �

1.5

1.6

1.7

1.8

1.9

2

2.1

1234567

A B ذرة ���� C D زه�ة ��� ��� 

��ل
�

زن
ا��

)
��(

3�����)5	���(

12
3�� -�
��� 	
����0 ��*�� +�&, 9�� ����'� 	��� �&
�� �&'��� ��#$�5



 �&�)4((2�&���� "���� �����2
6*�� ��*���� �&
�����(2
6*�� "�������*��  &�� �	�&�� ��*�� (��*�� 
(2�4F��  ������  &��� (��*���) &����  #�� ���� ±8�
����� I���*��(

�"6����---�
/
��0� 	
�
���� 1� ������� 	
*��� 7)��� "J5, "� �&��� 9.�� ��#_���  ������ 

���
�0� ��2�4F�� ��
*��� "� 8, () S�*�� 8&_�� ��*�� A�F� +�4F��  �F��� �+
��
)"&���, "��
��)�, (*5& A�
��, (*��, A�
�(�+
�� A
�'*� 9�J ������� ()

+�4F�� "� �&
����� Brett and Groves,1979; Hepher,1988).(����&�� 	*�� &�
"J ���
��� 	�� "� @��&� /
��0� 72�� () ����'� ���
�* 	��� �&
�� �&'��� 

/�4�� (��*��� (��*�� ��*�� 	�&��� ��*�� +�&, 9�� �#_� � /���� 9�� �#_� �
(2�4F��  ������  &�� "� ���� ���* 9�� ���
�*�� 	����� +����� 9�J /�4 -�� O���� 

6(T/:*+ا 

/4/7U+67اV/7W+ت ا

ABCD

 1.598 ا+[زن ا3YZ'ا.-
±0.072 

a

1.575 
±0.098 

a

1.566 
±0.135 

a

1.544 
±0.082 

a
 1.958 ا+[زن ا+_^/.-

±0.077 
a

1.947 
±0.029 

a

1.984 
±0.094 

a

2.023 
±0.017 

a
 0.360 ا+b2/دة ا+[ز`67

±0.005 
a

0.372 
±0.068 

a

0.417 
±0.040 

ab 

0.479 
±0.065 

b
-c]_+ل ا+_*[ ا':T 0.0046 

±0.0003 
a

0.0050 
±0.0011 

a

0.0056 
±0.0009 

a

0.0064 
±0.0011 

a
-ef_+ل ا+_*[ ا':T 22.549 

±0.703 
a

23.882 
±5.847 

a

26.858 
±4.924 

a

31.222 
±5.884 

a
 T 4.896:'ل ا+ib]W3 ا+ghا.-

±0.015 
a

5.020 
±1.104 

a

4.451 
±0.790 

a

3.768 
±0.597 

a

6"����� -
63 &��,� N�
� &��� �
�� �2
��� (*F�� &�� %��*



��
�0� ��*5&�� A
��0��)��3��� ��?�(	���� �&�� I��'
� 
6���* 	�
��� (����
��\ �'*�� 	�� # ��4�� 	�� # 9��0� (5 %�3�� ��5� 	�� () 
6���* ", !�45�

���� M��, %��
���� �� "�� ����<�� 	
)��'��.1� 	���� ��
��� M45� 
	
���&)Torstensen et al.,2004 (Bell et al.,2001; Caballero et al.,2002; 

�O����� 
6��&���� 1� 	
�*���
��� ��4?, 1�*�� () ���
�*�� 	����� 
6�) 	������ (��
100 %+�4F��  ���� 	�&�� () 	���F� &��� &� ��D�� 4J /���� 	�� 1�

��*�� 	�&���."J "��� ���
�*�� 	����� ������� 	
����� "
� ���'0� \����� 	*�� 
��
 ����� @
.���.� @��..�#
� 
6� "��� ", "�& /
��0� 72�� () /���� 	�� "� @��&� 

�.�*�� +�&, 9.��(Tortensen et al., 2000; Rosenlund et al., 2001;  Ng et 
al., 2003) 
�J ���
���� "�� ��2
6*�� ��*���� �&
���� �� () ���*���� 	
)��'�� ���*�
� 

� /���� 	�� 9�� ���
���  �'*�� 	��� ��4�� 	�� 9�� ���
��� 	��
���� O��� &�)
 
6����� () 	����� M45 8���� 4J ���3��� ��*5&�� A
��R� �2<���� H6�� ����
� 9�J
��
'� ���3��� ��*5&�� A
��0�� �&����� ���3��� ��? ��*5&�� A
��0� 9�� 

9�� ���
��� ��*5&�� A
��0�16"���
� ��4 )16:0 (()9�� ���
��� 72����
���
�* �&
�� "� 	������*� 9��, 9�� ���
��� /�� "�� /���� 	�� 	���� M45

������*1�)2003Ng et al., (4J&�, "JR� (2
6*�� "����/
�� ���6� 	�&� (

[����8���� 100 %� "� $<�, "
�  �'* 	��0/
�� ���(8���� [���� [� 	�&� 
100 %� 	��!/� &�&�� A
�'*� /
*5 &�� 
�� b(2
6*�� b"���� () /
��R�()

	��
���� (��� 	���� 100%/�� 	�� (2�4?  &���, �(�
�*�� 	���
!@
���' 
4� 	���() 	���� �/
��, [���� "������ )Bell et al., 2001; Torstensen et al., 
2004.([*�� &��� �) %�3�� ��5� 	��� ���*�
� 
�, ���*�� 7��) /���� 	�� "���

%�....3�� ��..5� 	�� +��..��� 9�J /�4 -�� &���� ��*���� �&
���� �� () 
H6�� ��6� 
6*��� I��� (��� ���3��� ��? ��*5&�� A
��0� "� ���
� ���* 9��

 
����� Q�* "� ��*5&�� A
��0� @
���'� ��*�� �&
�� 9�� &�
�� (���3.	*�� &��
&�� M45 	
����� 72�� () /���� 	���  �&�� ���
�*�� 	����� �&'��� ��*
��, ����

����  &��� ��* 	�&�� 9��  ����� 12
3�� -�
��� /
���.2�4?  .#
�� (. 
��#$� "�&�.��
H 	��� 9�� �0� �/
��.

12
3�� -�
��� 	
����0 ��*�� +�&, 9�� ����'� 	��� �&
�� �&'��� ��#$�7



����-----------------�� 
Arzel, J., Martinez-Lopez, F.X., Metallier, R., Stephan, G., 

Viau, M., Gandemer, G. & Guillaume, J. (1994). Effect of 
dietary lipid on growth performance and body 
composition of brown trout (Salmo trutta) raised in 
seawater. Aquaculture, 123, 361– 375. 

Bell, J.G. (1998). Current aspects of lipid nutrition in fish 
farming. In: Biology of Farmed Fish (Black K.D. & 
Pickering A.D. eds), pp. 114–146. Academic Press, 
Sheffield, UK. 

Bell, J.G., McEvoy, J., Tocher, D.R., McGhee, F., Campbell, 
P.J. & Sargent, J.R. (2001). Replacement of fish oil with 
rapeseed oil in diets of Atlantic salmon (Salmo salar)
affects tissue lipid compositions and hepatocyte fatty acid 
metabolism. J. Nutr., 131, 1535– 1543. 

Brett, J. R. and Groves, T. D. D. (1979). Physiological 
energetics. In: Fish physiology, Vol VIII. W. S. Hoar,; D. 
J. Randall, and J. R .Brett, (Eds), Academic Press, New 
York . pp 279 – 352. 

Caballero, M.J., Obach, A., Rosenlund, G., Montero, D., 
Gisvold, M. & Izquierdo, M.S. (2002). Impact of different 
lipid sources on growth, lipid digestibility, tissue fatty 
acid composition and histology of rainbow trout, 
Oncorhynchus mykiss. Aquaculture, 214, 253–271. 

Fonseca-Madrigal, J., Karalazos, V., Campbell, P.J., Bell, J.G. 
& Tocher, D.R. (2005). Influence of dietary palm oil on 
growth, tissue fatty acid compositions, and fatty acid 
metabolism in liver and intestine in rainbow trout 
(Oncorhynchus mykiss). Aquacult. Nutr., 11, 241–250. 

Hepher, B. (1988). Nutrition of pond fishes. Cambridge 
University Press, 388pp. 

Jobling, M. (1993). Bioenergetics feed intake & energy 
portioning. In: Fish Ecophysialogy. Rankin, J. C. & 
Jensen, F. B. (Eds) 1- 44 pp. London: Chapman & Hall. 

Jobling, M. (2004). Finishing- feeds for carnivorous fish and 
the fatty acid dilution model. Aquac. Res., 35, 706. 

Ng, W.K., Lim, P.K. & Boey, P.L. (2003). Dietary lipid and 
palm oil source affects growth, fatty acid composition and 

 8(*F�� &�� %��*�2
����
��&��� N�
�&��,�"����� -
63 



muscle a-tocopherol concentration of African catfish, 
Clarias gariepinus. Aquaculture, 215, 229–243. 

Regost, C., Arzel, J., Robin, J., Rosenlund, G. & Kaushik, S.J. 
(2003). Total replacement of fish oil by soybean or 
linseed oil with a return to fish oil in turbot (Psetta 
maxima) – 1. Growth performance, flesh fatty acid 
profile, and lipid metabolism. Aquaculture, 217, 465–
482. 

Robin, J.H., Regost, C., Arzel, J. & Kaushik, S.J. (2003). Fatty 
acid profile of fish following a change in dietary fatty acid 
source: model of fatty acid composition with a dilution 
hypothesis. Aquaculture, 225, 283–293. 

Rosenlund, G., Obach, A., Sandberg, M.G., Standal, H. & Tveit, 
K. (2001). Effect of alternative lipid sources on long-term 
growth performance and quality of Atlantic salmon 
(Salmo salar L.). Aquacult. Res., 32, 323–328. 

Tacon, A.G.J. (2003). Global trends in aquaculture and 
compound aquafeed production. In: International 
Aquafeed Directory and Buyers- Guide 2003 (Tacon, 
A.G.J. ed.), pp.8–23. Turret RAI, Uxbridge, Middlesex, 
UK. 

Tocher, D.R., Bell, J.G., McGhee, F., Dick, J.R., Fonseca-
Madrigal, J. (2003). Effects of dietary lipid level and 
vegetable oil on fatty acid metabolism in Atlantic salmon 
(Salmo salar L.) over the whole production cycle. Fish 
Physiol. Biochem., 29, 193–209. 

Torstensen, B.E., Frøyland, L. & Lie, Ø. (2004). Replacing 
dietary fish oil with increasing levels of rapeseed oil and 
olive oil – effects on Atlantic salmon (Salmo salar L.) 
tissue and lipoprotein lipid composition and lipogenic 
enzyme activities. Aquacult. Nutr., 10, 175–192. 

Torstensen, B.E., Lie, Ø. & Frøyland, L. (2000). Lipid 
metabolism and tissue composition in Atlantic salmon 
(Salmo salar L.) – Effects of capelin-, palm- and oleic 
acid enriched sun.ower oil as dietary lipid sources. Lipids, 
35, 653–664.

Yearbooks of Fishery Statistics: Summary Tables – 2002: 
ftp://ftp.fao.org/fi/stat/summary/default.htm.

12
3�� -�
��� 	
����0 ��*�� +�&, 9�� ����'� 	��� �&
�� �&'��� ��#$�9



The impacte of the use different sources of oil 
on the growth performance fingerling of 

common carp (Cyprinus carpio L.) 
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Abstract 
This study was conducted to determine the influence 

of oil sources on growth performance of fish common 
carp Cyprinus carpio. Four diets were formed which 
similar in their protein content and contains four 
different sources of oil which [Corn oil (A), palm oil (B), 
sunflower oil (C) and fish oil (D)] 64 fish average weight 
ranged between (1.598 - 1.544) g were distributed 
randomly on eight plastic circular form basins with 
capacity of 20 liters of water. Feeding fish have been 
tested diets on the rate of 5 % of body weight by 
repeating each treatment for a period of 42 days. The 
results showed that there is no significant difference 
between the treatments (p>0.05) in the values of the 
final weight, specific growth rate, relative growth rate 
and food conversion rate. As the weight increase was no 
significant differences (p>0.05) between treatments (A, 
B, C), the treatment D (fish oil) was better than 
treatments (B, A) with significant difference (p<0.05) 
and did not different.  
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