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�

�$���� %�$�� �3 ������� !��" .�2�3 �	���
� &���(�� &*	��	��8" ��	
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 .	8�$���� %�$�� �3 ��� ��	
� .�2�3 �	���
� &(��(�� &*	��	��6������� !��" ��	
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 .	6�$���� %�$�� �3 ��� ��	
� .&������ &*	��	�� ��2�3 �	���
10�3 ��� ��	
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�$���� %�$��.�2������ &�
� &5�*�� �'	��	�� &3�" �3 ��	
 � ��6�29.31 %����
���	 &�6� 8��
	� ��	
9� �	�/� #���3%�2��� �	 &�:� ���	�� &��:��� -��3 �'�

 ��� %��$ � ;�	 -���$ &:�� ���" #�$��� &�
���� &��
�� �3 ��	�� -�$��28-26 º�
��:
"� � &�	"�!+�6�� 6.2 �*	 /����	� ���:����2�� = � &:��)pH(��"3�8.1 .

�>��$ � ��*$��� ?+��� ��2 &����	 @��3 ��:� ��� �+)P>0.05 (�A	��	�� ��� 
����� ���� &�����#��*5� )*�� ��	� �*:
 &������ &*	��	�� �� �	 ������ )0.059 ��(

&(��(��� &���(�� ���*	��	�� �	 )0.053 �0.056��(�-���:	 �	 ����� ��	
� �"	� ���
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� ���� @5$� &H*��	 @+'� �����
I� -����.
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��� -��H�� �'� &/�
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)#&CC������ -���� ���+�CC�$L1990.(���

 D�*��� �0�$ �� S'F3 ���K0� B�H:� ���*	�
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�)��C��	��#

2008 (&�*����� M��	�� �	 ����� ��	
� ;�H��� )�L
 =��� ��,� �53 &�/�����)2005 (�6CK �L )C�L

�", �/ J���� 0.83 %��	
9� �*"�� ����� �	
!���� E, �2� �3 -���	��.
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�� M6K ��>$C��C
����� �C	 ��
�� &�*$	������$�� !���:�� %�� ����C�C2� &
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1989¸.Nasir et al (#�� 'F3 C
��� ��

�6���� �	���C&�*��� &+�� �	�("� �3 &)�
�:
#1988 ;# �"����� 1996 ;��	:� J�	,���#G

1998 ;#&���	:����:2007 (
���� CCC &
����CCCCC &��)K���CCCCC� ���CCC
�: 

#1993(CCK�#C��CC� �C�� %�CCCC ��
���
$CC�� ��C"�� !�"��C�	�CC2� ��� CCC �
)#�
�1988;Mahdi et al.,2006(�	CC��� #

&�$*	�� &	*C/ � &
���� ��	
 � M6K ��C>$
 �CC�/ �C	 )Salman et al,(1993 

;�!��$��1996 a) (.
��$�� �	��� ���	 ��� "����, �����	�� �("� �	

 ��� �'�C
� -;�CH" ���5� �3 @C+'�&*CC5� 
���	� �0��	 ��$ ��
��� ��C� ��	C
�

����� &:�$�� ��� )�L B�C2� &
����� M6K
 �	� &���E �� &$F�� -��� )*� ���$��
 &C��� � &��:��� M6K ���:� �6� ��	
 � M6K

 &�"��C
'��� %��C$ � �3 .C	 &C���5	���
������0� !��"���	�.

����)�(*	����(+
��:��� M6K ���:� &�
 &�"��
'� %��$� �3 &

15 �	 -��H*� ���1/8&C���� 30/9/2007 
3 �2�	F �	�C/ � -��C���� &���� &����� &	* .

�C���� ��	C
� ��C� �	���
� !��C"���
���CCC��� � ��� ��CCC�	� )20.13 ±1.77 

�20.63 ±0.56 (��������� )*�#�����
 ��C$� &���	( )*� &�+��,�-���� ��	
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	�� �'	��	 .��� ./���"�V�"� ����CC�:
-1)�� � &*	��	��:��2�3 �	���
10��	C
�

�$���� %�$�� �3 ������� !��".
-2&���(�� &*	��	��:�C2�3 �	���
�8��	C
�

 .	 ������� !��"8%�C$�� �3 ��� ��	
�
�$����.

-3&(��(�� &*	��	��:�3 �	���
� �C26��	C
�
 .	 ������� !��"6%�C$�� �3 ��� ��	
�

�$����.
-4&������ &*	��	��:��2�3 �	���
 10��	
�

�$���� %�$�� �3 ���.
�*	��
� &��2�*� &�+���2" ;��K ���F	.

;��C:L �C�/ ���� &���� -�	� ��	
 � ���:
	� �2��6� ���� �K��� &��:���CC-�60S�C	��

�	�� �",�� .��	C
9� ����� ��
��/ �6��
��CC�� -�CC,� �CC" ���CCCC�	 &E�CC
���

 J�� �CC+���2"Stanton !�/0�0.1 �C�
 BC*��� &C�	" �C���� ��	
 � �	� &�/��	�

 ��	
9� &	�5	�� ��� �C3 -��C���� !C
$�
��	
 �.� �'FH�� ��$
�H�
�C�������C�

;�C	�� %��C��� S�C�	�� %�$�� ;�	 B��
5H	��C���:��� �����C&C����	 .	 ;�	�� &C�
/C&CCC�+���� �CCC	����� %CCC�� =�CCCC�
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� ���:���C�2��I��C2: �����CC
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 � �C3 ����	 ./����.

*� �*",C&3�:�� &�H*��� ���	�� �	 &5� �� �6��
 )CC*� ��CC	��0� CC:�����CCC��� &C���

)1971 (�CC3 ���C�$� !C�"���� )C*�
��	�� M62� �+��	�"���#�*��&�
� ������CC��

29.31 %)���:1(#�	� �+�C�	�"�� !�"����
��:� �3 &	���
	�� &5�*�*� !�
$	�� CCCC &

�	��� �C3 �	" ���C:2#��6C� ���	C
 
 8��
	�3%&C��:��� -��3 �'� �2��� �	 

�� �:� �"� &�
��� M6K �	 ��"� &�	" ���5� ���
&�	" �C� �6CC� -�C+�� �����	�� ��C� ;�6��

 ��CC"� ���" �F��� -��"6	�� &�
�*� �2*�*C5�
 J��, � &�C	" �	�	��CC-�C$�� &�:� ��

�	��CC&��
�� �3 W �
����CW �$��C� &� �C��
>$'	*� �����
� &��:��� ;��:���K�"6 ���� �

(1989) #Lovell.-�2:	�� ;�6�� &�	" ���/
��
� �'� ��	�� &�C
�" �	��� &��:� �	 ���

 �	�/ D�$ &*	��	 �"� �
:�� ��� �	 &��+	
 &��
 -�	� ����� &	�*�	 -�$�� &�:� ��	
9�
 �" &��2� �3 �����	�� ��� ;�6�� �K��� !$
�
 �� ���C	 D'( -�	� &�*	��� M6K ���" -��3
 �C" &��2� �3 ;�6�� !$
� ����
 D'( -�	�

	+�K &"�, &E�
�� X,��� -��3 ��$�3 ��6 ��
 !�C
$� ���� �C���	�� ���� BH:�� &5�/�
 ���C�� =�C
� )C*� ���C��	�� ;�6�� &�	"

:��CB�Salman,1987).(
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�
((���((���%
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������ ��335 
;��H� -�615

��&E�$ &� �29 
����	� ����	���31

J�	:	��100%

+��,)2:(��	,��� 0 ��������� �%�"�"� ������� 2
������ ���	��� 
�
((���((���%
���((((()	7.04
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3(((((((4�8.22 

�
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*&/�E�� ��
$:5.5 �4.1 �9.1 M��
 �*�"/�C�
 )C*� ��K�C��� ����C�K���"��� ���������� �	

 �C	� S�53� #������� C,���C��LCGNew (1987) 
%�� �
�� ���,Z	 ���C�	���"�CC��� :

-1 &�*"�� &������ -������Weight Gain (WG ) 
&������ -������)��= (�+�C2��� �����)�C� (–
�+����0� �����)��(

2-�	��� ���	Growth Rate (GR) 
�	��� ���	)��= (�+�2��� �����)��(–�����
 �+����0�)��(\��� �� -��H�� 

3-�C	��� ���	 ��C
���)Relative Growth 
Rate (RGR 

��
��� �	��� ���	=(%)]&������ -������)�C�(\
�+����0� �����)��([×100 

4-���C��� �C	��� ���	Specific Growth 
Rate (SGR) 

�	��� ���	 ������ /%)���=(])����E�� �������*��
���*� �+�2���)��(R���C*� �C���E�� �������*�� 
+����0����([\��� �� -��H��(×100 

-5 	�+�6�� ���$��� �	��)Food Conversion 
Rate (FCR 

MNاOPا� Q	�Rا�� QS�TS =ول�V�Wاء ا�OPوزن ا�)Z[(\

)]Z(ا�c	�دة ا��ز�`_ �^�W�ك
&C��+	�� &�
��� ���5� �3 &�
��5�� @+��E�� �����
��CCC	���� �K�CCC��� �����CCC���� &CCC��E�*� 

@CCCC+'�*�)A.O.A.C.,1990 (��CCCC
$�
 &����	�� !
$ �����K���"��&������:

����CCC�K���"�� =100R%)&CCC��E��� %+
�������� %+�K��� %+B��� � %+��	���(

�@�E &�+��,��� �	�" ��	����CRD �C�*$� �3
.�� � �'	��	*� �������� �C"�� ������ �����
��

 &CC����$�� =���CC5	�� ?+�CC�� ��ECC
��	 &CC���5	�
'	��	*�&3�" ������� 8��
	 �$�)0.05(.
2
����((((8

���:�� XF��)3(��;��/ &C�+���� �	����� %��
 ;�	�%��$� &��:��� &H*��	�� &��	��� ����H�� �3#
6L ��C� -���C$�� ��:�� �0��	 �$����)26–

27 (º��	� #���	 !+�6C�� ��:C
"� � �C�"��
��")6.2(�*	 /�C��#NC*� �C	�3 = � ��C�	
��2�CCC��:���CC�8.1.

+��,)3:(��	,��� 6	�0 +'� 9����� :
�� ��2���� +������ 9�� �
�
�  

���: ����)4(5�*�*� �*�H�� �+��	�"�� !�"���� &
�	��� &��:� �3 &	���
	��#6L�FH��� &�
�

&��E��� �*�� &��
$	�� !
��� �� ��	���� �K���� 
% 6.89 �7.85 %�9.24 %�	 0��7.04  %

�% 8.22 �10.02 %������� )*� !�"���� �3
!�
$	�� 8��
	 !
� ��H��� �	��� ��������
 B���0���C��2�
� � &��
$	�����"29.31  %

�% 5.7 �	 0�� 28.81 %�4.75 %)*�

��2���� +������ 6	�&�� );����(
�
<��� +��� �
<��=>��	��� ?�
���� ?�
���3�
<��� >�
��� 

6	�	��� �,	�º!26 272728
2�@�� 3�,�����!�"� �/	�� 6.16.36.26.1

��,�	��A�� ?�� 7.98.38.08.2
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������� #�	��� ��H��� �� �����K���"�� &�
�
���C*�� &��
$	�� !
C
� �CC���240.95 %

���" �	C���41.16 %#!�
$	�� �3 �	" 

�H���CC/�E�� ��/ �&� &�*"��C&��
$	�� !
��� �
3CC�*� �&5*��C�401.82 -��
 �*�"/�����

 ���" ��366.56 -��
 �*�"/��.

+��,)4:(��	,��� 0 ��������� �%�"�"� "�&�� 2
������ ���	��� 
% ا
	ــ234ــ�ت
_gـــــ�i6.89 ر 
j`و�ـkــg 29.31 
j7.85 دهـــــــ 
 9.24 رSــــــــ�د
 5.76 أ�`ـــــــ�ف

 40.95 آ�gkه`pرات
 401.82 آi/ZP�kT� _q	_ آ`���kTة

���:�� �2>�)5(&����$�� ���,Z	�� �'� &C��:�
�	���#������ -������ �0��	 G�3 >$'��&�������	� 

�	 -��H*� 1/8&���� 30/9/2007 ,� �6��� CCC ��
 ��	C
� ��C�� &C������ -������ ���	 J�H��� )��

��� � !��"��CC���� ��	
� ���� &���5	 ����6� #
���,� *$��� ?+���C�+��$ � �� )��3 ��:�C@��

��	C&��)P<0.05(��	
� ��� &*	��	�� �3 !��"��
&(��(��� &���(�� ���*	��	��� &���5	 )�� � �3C�	C��

� �	����	C� ��
��� �	��� �� �	��� ���	 C�����C�#
H� >$'� 6�C*	��	�� @�C���(�� ���CC(��(��� &C&

)*� #)�� � &*	��	����/�C�*$��� ?+�C�� ��C2>�
 �+��$ � &����	 @��3 ��:� ���P>0.05)(��C�
���*	��	�� &(��(��� &���(��*��CH*��� ���C.C	 �����	 ��
&*	��	�� )�� ��	��� #&C����	 @��C3 �C2>� �C�

P>0.05)(�'	�C�	�� �C3 ����� ��	
� ��� ���
�2� &����� =���5	�� �3 #M'C�� �C	��	 ��C/ �C	�

�+�6�� ���$��� ���"3 &����� �'	��	�� �3 &+E��
������ � !��"�� ��	
�� �C3 �C�: �C,Z	 �6CK�

;�6�� �	 -��H�
 � &3�"� &�H��	 ���" �	��� �'	��	
����� ��	
� �C�: �"C,� ;�6�� �	 -��H�
 � ����.

+��,)5:(����� ��	,�� ���
���� ��	BC���)+����� ±��	���� �	
�����(
��6��7
)1( ا
	����� ا
����8ت ا

 ا>���دي آ�رب
�����	
)2( ا

ا  <=� >���ديآ�رب
�����	
)3( ا

 <=� آ�رب ا>���دي
�����	
)4( ا
�=> 

 BC(20.2 ±0.15 21.2 ±0.19 18.4 ±0.35 ±20.5 0.38 19.8 ±030 0.13 ±22.2(اA<��ا�� ا
3زن
±)BC(ا
3زن ا
=��Dـ� 26.3 0.39 29.6 ±0.45 21.5 ±0.37 28.9 ±0.14 23.2 ±0.12 25.7  0.23 ± 

���4
 BC(6.2 ±0.24 8.2 ±0.45 3.2 ±0.03 8.4 ±0.24 3.4 ±0.42 3.5  ±0.10( ا
��Fدة ا
3ز��2 ا
3	=
BC(0.103b±0.06±0.136a(���ل ا

0.01 
0.053c±
0.01 

0.141a±0.07 0.056c±
0.05 

0.059c±
0.08 

�HI=
±30.6b±0.94 38.4a (%) ���ل ا
=	3 ا
1.77 

17.3c±0.28 41.1a±1.90 17.1c±2.38 15.7c±0.37 

���JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJل
�<3=
)3Fم\(%ا
=	3ا

0.45b±0.01 0.55a±
0.01 

0.27c±0.02 ± 0.57a0.02 ± 0.26c0.03 ± 0.24c0.01 

 BC(15.240 23.342 20.351 24.869 18.615 20.580( آ	�� ا
��N ا
	�=�ول
 Q���� 2.47 2.84 6.40 2.96 5.51 5.88 ا
�QF37 ا
OPا��
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�((((B 
���� 
%��C$� �C3 ;�	*� &�+���� �	����� %�� ?+��� ����
 �C2��� &���$�� &
����� �3 &��:��� -��3 �'� &������ 

���" �	F ���$��&	+'	�� ��	C
 � �C	�� &,��	�
)Weatherley, 1972. (

6� � .��C�� �C3 &C*����� &��� � ���	�� J���� &C�
 �6CK ��� ��	C
9� &C	�5	�� &�*�	"���� &����E� �
 &CH*��	�� &�+�6�� ��:���$ � ��	"�
� �3 ��H� J�����

 D�$ �	)#��K�C�� #&C���	0� %�	$ � #��������
 CE�� #�����K���"�� #&��K��� %�	$ �C#&C�*"�� &/�

����	���H��� ����	��(#�C*� BC*���� ��C:���$0� 
B'���� ��6�� J���� ��CC
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GROWTH  RATES  OF YOUNG BUNI  Barbus  sharpeyi 
(GUNTHER,1874) 

AND COMMON CARP Cyprinus  carpio L. UNDER LABORATORY   
CONDITIONS  

Qusay Hamid Al-Hamadany 
Marine Science Center/Dept. Marine Vertebrate 

Abstract                                                        
Fishes of buni ,(Barbus sharpeyi (Gunther,1874)) with 

average weight (20.13 ± 1.77) gm and common carp 
,(Cyprinus carpio) with average weight (20.63  ± 0.56) gm 
were reared in eight plastic aquariums of 15 L cabacity. Four 
treatments (two replicates) were carried out as following:(1) 10 
common carp per aquarium, (2) 8 buni and 8 common carp in 
one aquaria, (3) 6 buni and 6 common carp in another 
aquarium and (4) 10 buni per aquarium. Artificial food     
(29.31 % protein) was fed to the fishes once daily 3 % of body 
weight.Water temperature was 26-28ºC, Oxygen concentration 
6.2 mg/L and pH 8.1. Results showed no significant (P>0.05) 
differences between buni in 2 ,3 ,4 treatments, however fish in 
treatments 4 (0.059 gm) mean growth rate showed better 
growth than of fish in both 2 , 3 (0.053 , 0.056gm). The 
experiment showed highest growth parameters of common 
carp compared with  buni .This may be due to its efficiency in 
utilization of food comparing to buni, which showed lower 
growth parameters. More experiments are needed, using 
different types of diets to achieve  better growth of buni . 
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