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'�� ��

�KL `[;)����� 
�'�� 
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����F�N.� O�� �N#$ ��� �� �Sander lucioperca��

\c� E#N��2���� H"���S5�� ���'���)J�Zl� '3� 
��� � 
������ ����E�����' �0(� '� � ��������E� E( 

'���)� '3� �'�� ��3�'� '� � 
��( :Z�� 7���� '� �
[+�-���'�� E( )� J	 "��H&��� :�� �2�KI2 ��E

���-((Sattari et al., 2003; Abdoli, 1999).O��
F�N.���"�5
�� H"� '� �' ��' ��3"O�� 
������ H
���"� '� � ��"��� H"� J	 ��"���'�� EF�5.� m+�-� H

(Hilge and Steffens, 1996; Kottelat, 1997) . 
F� E� 
�����"( �� :��& H5��� 7"V"� ���n �:�� �*

Z��5� M�� ��' :$��"� 7���� E��& H)o2 4'��� 
E��&�)�3;� �Q�:�� E5;�(Kestemont and Melard, 

2000).� 4���[;�":�	"� 3�� E��& H"��*c� �-���
-12"� �'M 4'��� o��� '� !�.F�G� �KF �����"E-

^�B�"�'M ��'�� !�)��� )Z� � \c� "���� '��
� J�Zl�����(Baranek et al., 2007).I2""p' ��\

�KL�����KL �� )���KL E� 
��� )$�-B� ���'�� '� 
�'M)���"#( ��"�)�2�#��12 E#��� H�� 
��� �'M 
�"( q�lF �� C��-� 
�"V"� �:"���� !�� � O�B� ��3

'�&����)Z� J	 '� "N�� 3R�� '�":�� :.!�$�+�
���l�)� �'�� '� "����)�KL ���'M ��'�� r�� )�

F�2"��� Es� �"I2 ��""�KL !��$ ����KL E� 
�� 
��� )
$�-B����� �F�N.� O�� ��'�� ���� (Kestemont et 

al., 2007) .F�2 ,b�� '�"\S2 �����( �� "V"� J�#G� :
I2 �'M""!��$ ��KL E� 
�� 
���)$�-B� ����-$ E� 

#^���2���� \(��5� 4'��� ,���� H�F�N.� O�� �
� t�G���-���(Kucharczyk et al., 2007) . ����

��2��KL \�p' ����� :"[;�� )��� H���L	 �'M 4'�
Z�"'�)E��& �� ��� )����'M � 
��� �2�"� 7��$ 
���"��� E#N� �� ���� �O�� "� �-���"
��)r�BS� 

� �2 �-5Z�"��; E.��2 � ��' ��3)*��-� �7^�� 
���&(Southgate and Kolkovski, 2000) .���KL)
��� 

�3;� u$���� � ��' Q"3�	 v�[F� �v�[� ��3�\��)�'�� �
���)�&F�.; � 4'�":��)�"3�	 Q�N���� )���� \w� 

KI�)��� �'M 
��' '� "� ���� E� E��2 �� ��� ������H

�&'�( '� 
��� )���KL )'��c�� � 4'��� E(3� ������ E-

Q"� 7��b�"L � :S� � �'��� ���� '� � :�� �-"�"3
�N� J�#G� :"V"( �� 
��� )���KL �"F�2 E� �x-� ����

4�2 ����
�"� �� 7��( �� � yb�� �-�3���� )��� )��
$�-B��:�� ��x�� T�� '� (Cahu and Zambonino 

Infante, 2001) .���KL �� 
��V5��)$�-B� �4'��� '� 
��� �'M����� E� �c-2 O�� �� �� 7*b E�� o�� ���&
N� ��"� '� !�.F�G� z��� H���c� {G� '� 
'�� H

Z�":�� ���l� '� .� T�� '�� �� �|�"�� 
�����	 E
���"� � ������ ��"� J	 ��"����� H)KI2 ���� �'M E�

� 
��V5�� O������ .� O�B�����KL }�� H)���-$ E�
�KL T�0�)��L	 �HT3b M	)��' "H��N( (UM�N.� ��' �� 
&������� ��Z�"I5� '�"�):�� 
��� 
��N� (Kestemont 

and Melard, 2000) . T���5� 4�'��� �'M 4'����
� '� O������S5�� '� 
��5Z& 4'��� ����)(�� �

������ .� '��� 4�' H"��'�� �2 �'M v�[� ��3
:
��� �b)�� �5N( ~:�� �^'� (Antalfi, 1960) .

� �� O���E.F�G� H�c� ���� H5;�"�KL �� T�[5�� E-)
��� 
�KL E�)$�-B� �[;�� '�+ E� ����5� �'M �2 :�� ":

�	"3)�KL E� )$�-B� �I2""�KL !��$ ���� � 
��� ���
7���� '� F��"� 7��12 E"��)�����' E� )E� ���'M 
���S5��)(�� �� 
��*� � E��H2�2 "'� ���'M 4'��� C
Es|����)��5� ���& )��"��(��1�� K��� ��� ���&
-sN�"�5Z��� H��KL E� )Q��( 
��� ���� .;�+ ���

��� :�� H1N�y��)� � ��' "��� �'M v�[� ��3�
� �' O��"�3;� 3���� Q.

��� � ���	� 
 �	��	
< =�/�5	� �'>�
���)���	 ���� ���( \���; �
�)�'Mf��� 
��' �O�� (

�F���� H���� H��� 7B; '� "��� �� 3"
�*+ 
�&".���� 
)z'� �� (^"012 3(�� E� � �"������ � 4'��� ��)

����3�	 ����5(� ���'��� ��6�� 7[5-� '������ .012"�
�F���� 4�' E� H"$�-B� EN�'32 �� 
��N� ����'�� m
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:;�& ��x��(Kucharczyk et al., 2007) XY� �
\S2 ��)E�M E� 7B5� Es|�� E� ����)��5� ���& 

)��"��(��& 7[5-���V2 ���� �2 � 
��'��c�� 9)���� .
���	 �����
�Es|�� ��)���5�}�.� E� �� ��& �e�

}�V2'�~e5��� �Es|�� �� '� E( :�� 
��� �5�iee 
�'M~/i�"#���&��� 
��� T�[5�� .Es|�� ��)���.2

Es|�� ��gi��$ (�w; '�)�� !�� � 
��� ��� ���
��'�)gA~/eF"b� '� �5"�-2 E["��& \�\x� E� � �
ieeF"J	 �5 &"�)���� .� '�����	 H�� Qt�+ �
���	�
�U���( ;��B2 ���� � 
��V5�� )j2"� '�N"3j

E5;�& ��� '� '��12-sN� � ��"2 H"�� ��'�N�
��& o
�[� �������& EZ���� .�"���"
'�� T�+ '� ��� H

���	�
�g�5��� E�'� �� � 
��� ���&"Z(� ��3"��
� T�#l�"���	 
'�� T�+ '� 3��-2 �� Q"� \"J	 ��3

��'�)|�� � Es"�� �5
~e'��c�� }�*�� �^'� )��.
-���� ��	
< '>�

KI2 }��� ����'�� E�)�V2 �� X� \
� ��'�9(
��51����R���)
�� T���L )U�*F�L2�' "� J	 �V"��H(E�
#��� 
��N��N2'	 "Z���; �"'� ���1Zh!�$�� '� 
�$� ��

gi �gf�ie!�� E� ge���-$ E� }�*�� !'�^ E� ��' 
KL�)F�� "
��� ���'M E� E��� 4'��& 
��5�� �2 ��)

�KL JK�)���& 
���	 o
� .2"��' �� ���� '�Ngf
�V2 �� X���� �2 9����	 ���#��� �� Q�N2'	 "�

)Z���;"���1Z (KI2�E��&��� '� � ���2 �"2�2 E� ��'�N"C
� �\��3��� ��' '�"� � ��� � :Z"�� X� \5
� � :Z

�V2�I2 9""��$ ��KL !��� � 
�� 7��( ���'M "
�
$�-B��)�"'�x2 
�)T3b M	)��' "H��N( 

(Bio Optimal) (�2 �"� C"N"���T��� '� �KL i
�'�	 
:�� 
�� (T��� m*+ �'g�c5�� �2 )���	 
'�� �Q

'������( :;� .���KL !�.;� ���.2�N2'	 �� "�f'� '�� 
��'):$�� ��h�2 {*^ gi�� C� h:$�� �'�*1 (�

#��� \(��2"� z�"Hiee �2 fee��� E� ��$ )'� �'M �� 
�� E5;�& ��� .���	 ���� !���QhE5V� )��' ��f�2

jh dph�hatch  Days post of ( T�+ E���x��"�.���'M
�KL ��)$�-B� ����� 7^��; '��5$�� '�c� �)��h
�2 {*^giC�(�KL o
� ��� z��� ��gee �^'� 

�"����� X"KI2 ���E����(Ostazewska et al.,

2005).I2 
�l�""�KL !��$ ����KL �� )�KL E� 
��� )
$�-B��#��� :*Z� Q��( !'�^ E� �N2'	 "�3;� � ��Q

�KL :*Z�)$�-B� �'�hF��5� ��' �������)#����
N2'	"�:�KL)'� o
� ��� :*Z� oi~:�~–~e:~e–

�~:i~–gee:e�^'� ((Kestemont et al., 2007).

?�%-)A( ��
� �	�/������ ��#��	
< ���� ?�) �� C8�D	 'E
����' B)����(W16 W22 W28 

gfAf)dph(A+RA+RA+RA+R
iiAgf)dph(ABio AA
i�Aii)dph(ABio Bio A
jhAi�)dph(ABio Bio Bio 
W16 :I2""�KL !��$ ���'�gfdph �W22:I2""!��$ ��KL��'�ii
dph �W28:I2""�KL !��$ ���'�i�dph �R:2�'"� J	 �V"���HA:
#����N2'	 "��Bio :�KL)$�-B� �T3b M	.

?�%-)F(GH� '�;� �'3�9�� �I J�#���'�
� ���H� � �	 �?GK !<�L/� ���#9 �(Bio Optimal) 
(�2"!�* d2���"��� H(%) ������� (%) ����("!�'�(%) ���5Z((%) p���)yF���� p���)\w� 7��b 

:#� fegggggg~/ieg�
��[��p��� �:�� o
� 
��� z��� �� �)� CZ� �� \w� 7��b � yF���� "#�( �� T�p ":#� 
����� � ��&�#i/e�"#��5�)������.

�/�#/ ������MN�I ���"�O	 ���	 ��  
F�� 7( T�+ � ���"���'M E)��'f�gfdph(��

E��N� &"�)~e�� E.Gb ��3S� Es|�� o)��.�� ��
~/e×�/g×�/g�5� (+ '� � E*��l���"�5��)��)7^��;
f
��' (y�����)E��N� `��2 ��' &"�)geE.Gb 

y��� � Es|�� �� �� �'M��)� �[� "�� '� 3����	 ���Q

�����&"�)���� .�"���"��' '� ���'M ��� Hf�gf
� X��V2 ��2�2 E� 9"C~/i���"#�-sN� � ��&"H

� �c�	 7( T�+"2�2 E� 3"C~���"#�
����� �5� &"�)
:�� 
�� .�� ��' '�����)��'jhdph(���'M ��N2)
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o��2 '� ������ ��"�5��)��&���� .!'�^ E� ���'M
.N� E5���� OK� ���S5�� �� � ��� ����� .�� '�

E��N�'����)T�+ ge���	 
'�� ��N2 '� �'M �E� Q
���V�� !'�^)
����� &"�)��.-sN�"�� '� H���

���	����5��'�� Q)��
����� �&"�)����:
g(E#^�� ���(Gain of Body Mass):

if WWGBM −=

i(E����' ��' H"���"�(Avarage Daily Growth):











 −
=

T
WW

ADG if

j(C��| 
��� ��' (Specific Growth Rate):

100×







∆

−
=

T
LnWLnW

daySGR if)/(%

h(.|� y���":(Condition Factor):

1003 ×=
L

W
CF f

~(�[� �^'�(Survival Rate):

100×=
i

f

N
N

SR

W(
�� 
�N� !�V#2 �^'� (Counted Mortality Rate):

100×










= +

iN

cNdNCMR  

�(��( �^'�"F�*"\Z(Cannibalism Rate):

100×












= +

iN

mNcNCR
 

'�'�(K� !M��.�:
Wi:F�� ��� "��� E)�"#���&(
Wf:�'M ���c� ��� 

T�∆T:4'��� !�� T�+ 
L:�c� T�+ ���'M 
C:
�� 
�'�� )�KL '��[� 

Ni:��� ���.2 "'� Es|�� �� ����5��)���	 �Q
Nf:��� ���.2 "�� '� Es|�� �� ������	 ���Q
Nd:��� ���.2"��E��
� H5��� ���� 
�����)��( "F�*"\Z
Nc:��� ���.2 "��( ��� '� 
��� ��"F�*"\Z
Nm:��� ���.2"��[V� ���� '� 
�� ����	 ���Q

(Kestemont et al., 2007).
"�/<���	< G�


��� E"#k 
��V5�� �� ����� �� '�3;�Excel4����� 
��&���� .���	 t�+�
�U���( ;��B2 ��'�� ����	 � 
��� 

� H1��� 
��V5������� .F��	"'��	 3)�� 
��V5�� �� t�+ 
��� E5Z� '�3;�)SPSS)�����Qgf(:;�& !'�^ .

��'���N� � T����)� �'�� "� ��"��� `��2 3'�3;�Excel 
��2"��& \����.

��/'P
�'�����5�)�[� � ��' )��� �'M �F�N.� O�� �'�
2"��'�N)���	 �
�T��� '� j:�� 
�� 
��� ��
� .��

�5� z����� �]"�5
�
��	 :��� ��� H)��/g~i 
�"#���& (�| ��� ��' C�
�)�i/gh��' �� �^'� ('�

���'M���KL 
'�� T�+ ��N2 '� E( )O�B� 
��� 

��N� ���)���� 
��& (� 
���
�:�� 
� .-sN�"H
�5N(�� H"
��	 :��� ��� ��3) >�"#���& (�| ��C
� ��'�
�)>�/>��' �� �^'� (���'M '�����' E( �W

�V2 �� X��9(W16)�KL )$�-B� �'� �' �����( :;�
 
���
���&��.�3;� ���� ���'M H� Q"���"�c� ��� H��
� ���'M"�3;� 3�� Q��2�2 E� � ���"��� 
��& C��W28 �

W22 �W16 �"�5
�� H"�c� ��� ��3���� '� �' ���
���	����'�	 :��� Q)'���N�g.(

�5� z��� ���])T��� (�| � 
��	 :��� ������' C
�����'M '� 
�)2"'�NW28 !'�^ E� -.��'��):*Z� 

���'M E�)2"'�NW16  �W22 ��� �2M�� )e~/e<P.( '�
� ,b���( ���-$ ���2�3;� �� E( ���� ���'M H� Q��
�M�+�KI2 ���� ��� �2��KL �� E):��� ��� �
��� 

�| �
��	�� ��' C����'M E����' ��' �^'� � 
�)
����F�N.� O�� ��"�3;� 3�� Q":�� 
��( ��.
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�

�

��!
�'

��/
)

�8
�	

Q�
R

(

����	��
����#/)A(	�L/����/ �
� ��'"�#�	 $�� ��! �%	< 0�%� �� �� �� ��#�C8�D	 )	�L/���±��	 $��4/�� ���5� ��(

?�%-)S(� ��	���� � �	 ��! %I� �"�#�	 $�� �� �� �� ��#��	
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A comparative Study on Different Transition Times from  
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(Sander lucioperca) Larvae 
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Abstract 
The aim of the peresent study was to find the optimum weaning time to shift pikeperch larvae 
feeding from live food to the artificial feed. In this experiment, pikeperch larvae were fed with 
seived pond zooplankton (mainly rotifers) and Artemia nauplii from the first feeding day to day 16 
of post-hatching. then three weaning times were used on day 16 (W16), day 22 (W22), and day 28 
(W28) of post-hatching, and compared with a control group (fed on only live food). According to 
the obtained results, the best growth (mean weight gain = 152. 8 mg) and the highest survival rate 
(61.6%) were found in larvae fed only on live food during the whole period of rearing. The lowest 
weight gain (28 mg) and the lowest survival rate (13.3%) were observed in larvae weaned at day 16 
post-hatching. From the biological point of view (growth parameters), the most suitable method of 
pikeperch larvae rearing was exclusively with live food throughout the experiment (0-34 days), 
however, the results of growth performance in larvae weaned at day 28 post-hatching was 
noticeable.   
 
Keywords: Pikeperch (Sander lucioperca L.), Larvae, Weaning, Artifical feed, Live food 
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