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.=�=I :��;�  �� �/�� ��	/�" G�?M :� �����

 �/�" 0=4� �	 B'�I 7�� �	 0=4� ��N\

 ������
) 0=�7 �/�" 0=4� �	 � 0�%��%96<

�6" C�=^) ���. G�?M (0=Q� �� 0=I �7�8

2 �Stottrup and McEvoy, 2003 7/ BTk .(

 Z�i �� �	 	?^?' �/�" �/K�' ��	/�" 7�"


 7��� �/K�' O�8/ �� ��	/�" � �8���

�9��' c�!6� ����A .=I G�T�<�� �/�"

 E�/ �	 0	�>%8/ 	�?' 0�%��96<:P,�W'  C�=^ �	

3 .�8/ 0=I :p/�/  

  

 ��#?2:  $K2)'% O�/�� &7)9�� �)'% P
7 �

N��89� ��K����� �2 $�".8$  �#K��  

)'% P
7  &7)9�� $K2)'% O�/��  

�����
 �����  6 xTM  

0�%��%96< �/�"  12 �Ni  

����� �����
  6 �34  

 �/�"0�%��%96<  12 JI  

  

��#? 3:  2�
8 ����� �"47�;�I �)'% O�Q�I"�

N��89� ��K����� �2 �2�<4�)$  �#K��  

)'% B�I"�  �)#C8  

E�b����  %50  

���\  %15  

�T��  %2  

�%9<�X  %8  

��?D�  %12  

HUFA� C��%9�< � 0��"  %5  

  

R� S�
T�  

 �/K�' :� ������� g
 ��?P�70  �� =M�	

h� 7�� �	 �=I f�^ 7/ w� � 0	/?� fWk �� ���

�/� $< �	 0=Q� 0	�?X ���/�" � GA?s� � ��

 :��&� � �	�< �?>�8�
��  h� 7/ 0	�>%8/ ��

�%��8 h� �Wk :� :,?,�' -�S�/ �%' wv8 .=I

�/� �	 0=I 0��Xl g
 7/ 0	�>%8/ �� 0��Xl ���
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300 �,�/� ���% ��?>4=� g
 �� ��/=N@� ���

������ B'/?4 7/ ���4 0=I ���@�
 /	=S' /7

�' g
 ��?P� .=�=IxTM�� ��	/�" 7/ BTk 

G�?M �'���. )Ress et al., 1994.(  

 

�%$9��� ������  

6"�7�8� ���
�� ��  O�8/��� Citarasu 

) �/��2�� �2006 7/ w� .=I -�S�/ ( 
��>�

8��9 ���
�� )Artemia franciscana ( �	

�?I �� g
� 35 �/K� �	 ��9k �  G�/�� :^�	

28 %��8 :^�	�	/�. �� �	/?�� =I�=  =�,?� �

�������� /���%96 II  ������
�6" �7�8 G=' :�

. 0��34 �� �4�8 �I�0�  �!�" �	 �	 /�� �<l

.������ G�?M 0=I  �0=I �6" ��������
 w�

� 7/�I/	� %9I �?Q ��/�� ��9� :��; ����A

 �/�k 0	�>%8/ 	�?'�' �8/ �<l ����I .=6%��.

�9� J8�6' :��;� �?!6' :� :< �����A

�6" �7�8 G�?M :�/7�� G�?M :� �����


�'.���. �/�� �D/��6�  0	�� �	 0��34 	?^� 7/

�������� ���
��� 	/=P�� ���
 7/����� 

�6" �7�87 �	 0	�>%8/ 7/ BTk 0=I�� 

'�?28��2� 8��� 	�?'� ' �/�k�=6%��..  

  

��"�$ I � 3"4�) 5�6��<�: :;��K��> 

�	 /�E ���� �  0��	 7/ w�15  07�� :�,�/

�����  0��	 ����� 7/ w� E�6j�� �30  07��

����� � �/��8���� < � O�%8/ B�Y��>�� 

�9���A��  7/���'7
��� �?I� ,�'�� ��E 

 0	�>%8/ �	 .=I ���'7
�?I �	/=P� 10  :PWk

�9� �/�2� �� 7/ ��A�������  ��?I �	 :<40 

 �=6%I/	 �/�k (0�.��< g
 ��?I) �/K� �	 ��9k

 �	�h ��� �Q��  g
��< ��=� E���I �?I ��� 

�>M �/K� �	 ��9k�  G=' :�30 k	�:` �/�k 

0	/	 I= .:'/	/ �	 �9��?I �� g
 :� ����A� 

40 B`%6' �/K� �	 ��9k =�=I�	 . ��N��  	/=P�

�9�����A� ��>8 �C���= 0	�' � |���  	�?'

%��. �/�k ����I=6  � �N%�/ �	 =M�	 ���?@�'

0=�7  :T8�Y' �	 .=I ���'7
,�'���E /=%�/ 10 

�9� :PWk �/�2� �� 7/ ��A�������  :��h  �Q�

���� �	 g
�� �?I ��� 40  �/K� �	 ��9k

B`%6' .=I �	�K�/ �� ,�'���E ' :���/K 100 

 �?���' �	 ��9k:� 7/ -/=< �� �Q� �� 7/ w�

h� �I�.  ����I G�>�� 	/=P� �4�8 �� �

 0=�7 ���?@�' =M�	 �.=��'7�� C?'�� O�8/

=I :T8�Y' )Fabiola et al., 2005.(  

  

��"�$ UL���K� #�� $+#7�89�� � 

 ����� 0��	 �D :P,�W' E�/ �	30 07��� 

qX�I��� O�8/ �� =I� ��� ��� 	�/=��%8/

) =6%��. �/�k �8��� 	�?'Immanuel et al., 

2001 �?!6' E�=� .(/��� P���E  �� ��� �7�15 
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 7���h���  	/=P� ~?\�8 ��30 �9� :PWk ��A

 �� 7/�h ���/�2� 7/� ������� � : ��	�3� G�?M

 �I/	�� =I� C��%8	 �� �	�< hQX 7/ w� 

��"�<�7/�� �� �� 	�S�C�%  �k	 ��001/0 -�. 

7?��E =I E�6j�� .��7�� �	 �1� 15  �30 

������  	/=P�30  :PWk�9� 7/����A�  ��

�	�3� G�?M :� �/�2��  �I/	�� ~?\�8 �� =I

 � B< C?D,?< e8?� �k	 �� w�01/0 

�%��8 �%'07/=�/.��� =I � B< C?D O�8/ �� .

0 �� =I� J��� ���?@�' �7� (SGR)  :T8�Y'

 =I :W�/�)1( �	 ��?@�' �.=��'7�� =M�	 .

 ����� 0��	 ����� �	 K�� $�%&' ��������

	�?' ���. �/�k :T8�Y'  :W�/�)2(. �������� 

�'7
�� ' �!� 7/E�@��� qX�I���  � =I�

.=��'7��� ,��
 7/ 0	�>%8/ ��K� �/�w��� h� :��D

)ANOVA(  �w� �?'7
Tukey � ��J�� 

�D/��6� 95  =M�	 	�?'�`':9� .=6%��. �/�k  

  

 &V�)�1:  

SGR = [(Ln Wf – Ln Wi) / t] × 100 

iW: :�,�/ �7� )���'(-�. �fW �7� :�N��� 

)���'(-�. �t :7�� 	/=P���� �����. 

 
 &V�)�2:  

S = (Nf – Ni) × 100 

S : ��.=��'7�� =M�	iN :0��Xl �?@�' 	/=P� �7�8

 � :�,�/ 0=IfN : ����I 0=�7 �?@�' 	/=P� �	 0=I

0��	 �����. 

  

W��47  

 R��%� :� 7/ 0='
 �8	0��34 ���. 0��. 1��

 7/ :< 	?� �
 7/ �<�� /��200  1�� �	?� -�.

 �?<�' 0��. hQX'� �/?� :� �/K�'15/16  -�.

 ����T4 :� ��075/8  hQX -�X 0��34 =M�	

=6< =�,?�.  

 :< 	/	 ��Q� B< C?D �8��� R��%�

 �D B< C?D E�@���' E��%Q��15  C�/ 7��

 �����)2/0±4/1 �%��8�%'(  ����� :� m�P%'

T2  ���?@�') 0=I �6" ������
 �� 0=I :��;�

 �/K�' :�4/0  �%�, �	 -�. ��/�� 0��. 0��34(  �

 C?D E��%�<)15/0±1/1 �%��8�%'(  :� m�P%'

 �����=��I  ���?@�') ������
 �� 0=I :��;�

0=Q� �6"(  7/ w� .	?�15 ����� C�/ 7��� 

 ���?@�' B< C?D E�@���'�������� T1  �T2 

 :��6P' �?D ����� ���?@�' 7/ �%Q�� ��/	

=��I 	?� )05/0P< �������� 	?X E�� �	 .(

�	 � h� �Q��'7
	?^� �� �  E�@���' �	?� �%Q��

 ����� ���?@�' �,?DT2  ����� �� :9��`' �	

T1  Z[%X/�6P' �/	 =Q� 0=��Q' ���'


)05/0P> � C�=^4 7�� �	 �@�	 �?8 7/ .(
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8� ����� ���?@�' �,?D E�@���' ����� -/

T2  �?D :��6P' ��/	 �,?D E�@���' 7/ �%Q��

 ����� ���?@�'T1  �=��I  	?�)05/0P<( �� .

 ����� ���?@�' �,?D E�@���' �	?� �%�< 	?^�

=��I ���?@�' :� �T9�  �����T1  G��>�

�6P' ��/	 7�� �	8� =Q� 0=��Q' ����� -/

)05/0P>�  C�=^5 .(  

 R��%� �7� �8��� E��%Q�� :< 	/	 ��Q�

 ���N� �7� �/K�')8/3±121 ���' (-�. 7/ w�

15  ����� :� m�P%' ����� C�/ 7��T2  �

 ���N� �7� �/K�' E��%�<)4/3±108 

���' (-�. ����� :� m�P%'=��I  E�@���' .	?�

 �6" ������
 �� 0=I :��;� ���?@�' ���N� �7�

 0=I :� �?D�6P' ��/	 �7� E�@���' 7/ �%Q��

 ����� ���?@�' ���N�=��I ) 	?�05/0P> .( ��

	?^�  ���?@�' ���N� �7� E�@���' �	?� �%Q��

 �����T2  ����� :� �T9�T1�  7/ w�15  7��

����� Z[%X/ ��6P' ��/	 E���
��  �!� 7/

) =Q� 0=��Q' ���N� �7� E�@���'05/0P>� 

 C�=^4 7�� �	 �@�	 �?8 7/ .(8� ����� -/

 ����� ���?@�' ���N� �7� E�@���'T2  :� �?D

�6P' ��/	 ���N� �7� E�@���' 7/ �%Q��

 ����� ���?@�'T1  ���N� �7� E�@���' �

 ����� ���?@�'T1  :� �?D�6P' ��/	 7/ �%Q��

 ����� ���?@�' ���N� �7� E�@���'=��I  	?�

)05/0P< � C�=^5 .(  

 R��%����� :P,�W'  :< 	?� �
 7/ �<��

 �	 ����� c�	K��� 7�� �	 0 �� =I� J���

 �� 0=I �6" ������
 �� 0=I :��;� ��������

 xW8 �	 �� �	 /�� 0��. 0��34 :� �?D

�6P' ��/	 ����� 7/ �%Q��=��I ) 	?�05/0P< .(

 ����� 0 �� =I� J��� �	?� �%Q�� 	?^� ��T2 

 ����� :� �T9�T1  Z[%X/�6P' �/	 E�� ���'


) =Q� 0=��Q' ����� �	 E�/05/0P>�  C�=^4 .(

 7�� �	8�=��� K�� ����� -/ �N��Q'  J��� �	

 C�=^) =I 0=��Q' 0 �� =I�5.(  

 R��%� K�� ��?@�' �.=��'7�� �/K�' 	�?' �	

� ����� ���?@�' �.=��'7�� =M�	 :< 	/	 ��Q

T2 �6P' �?D :� ����� ���?@�' 7/ �%Q�� ��/	

T1 ) 	?� =��I ����� �05/0P< E�6j�� .(

 �?D :� =��I ����� ���?@�' �.=��'7�� =M�	

�6P' ����� ���?@�' 7/ �%�< ��/	T1  	?�

)05/0P< B2I �1.(  �.=��'7�� =M�	 E�@���'

�9� ���7�� �	 ����A15  �30  �	 �����

 ����� �	 ��?I ���'7
T2 �6P' �?D :� ��/	

 ����� 7/ �%Q��T1  ����� �	 �T1  ����� 7/ �%Q��

) 	?� =��I05/0P< C�=^ �6 .(  

 =M�	 E�@���' �E�,�'�� O�%8/ ���'7
 �	

�9� �.=��'7�� ���7�� �	 ����A15  �30 
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 G��>� �$�%&' �������� E�� �����

�6P') �I/=� 	?^� ��/	05/0P> =6\ �� (

 ����� �	 �.=��'7�� =M�	 E�@���'T2  7/ �%Q��

 �����T1  C�=^) 	?� =��I ����� �7.(  

  

 ��#?4: :;� �9� � 5I �
X9�� �2 $�"% #�<� �
=�8 ��K��> � ��) ��KJ��"� �K2�7��  

Y�=7��8) ±  (���T8 Z)"67)   

�����  
 5I �
X��)&� 

)$47��"48(  

 &���) �9�

)$-�8�"+(  

 5I �
X�[7$� 

)$47��("48  

 �9��[7$� 

)$-�8(�"+  
�@�� #�� B�"\ 

#K��  a 05/0± 2/0  a 20/0±10/10  a 25/0±10/1  a 40/3±108  a 15/1±8/15  

 �����1  a 05/0± 2/0  a 20/0±10/10  b 22/0±31/1  b 70/4±117  b 92/1±33/16  

 �����2  a 05/0± 2/0 a 20/0±10/10  b 3/0±40/1  b 80/3±121  b 18/1±56/16  

��Q� �?%8 �� �	 :��Q'��" Z��� �6P' 0=6�	 ��6��D/ xW8 �� G��>� �	?� �/	95 �8/ =M�	.  

  

 ��#?5: :;� �9� � 5I �
X9�� �2 $�"% #�<� �
=�8 ��K��> � ��) ��K�$�) J��"�  

Y�=7��8) ± (���T8 Z)"67)   

�����  
 5I �
X��)&� 

)$47��"48(  

 &���) �9�

)$-�8�"+(  

 5I �
X�[7$� 

)$47��"48(  

 �9��[7$� 

)$-�8�"+(  
�@�� #�� B�"\ 

#K��  a 05/0± 2/0  a 20/0±10/10  a 73/0±8/3  a 60/9±312  a 05/1±43/11  

 �����1  a 05/0± 2/0  a 20/0±10/10  a 12/1±9/3  b 70/11±375  b 92/0±03/12  

 �����2  a 05/0± 2/0  a 20/0±10/10  b 94/0±8/4  c 10/14±426  b 08/1±46/12  

�6P' 0=6�	 ��Q� �?%8 �� �	 :��Q'��" Z��� ��6��D/ xW8 �� G��>� �	?� �/	95 .�8/ =M�	  
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 5
�1: :;� $+#7�89�� #]�2 9) ^� $�"% #�<� �
=�8 ��K��>30  J��"� 9�� Y�=7��8)±  Z)"67)

 .(���T8��N7 &��N8"�% Z�"* $�T8 �#�K2 �����X) aV� �� O��<� �2
� �)295 :�) #]�2.  

  

 ��#?6:  $+#7�89�� #]�2:;� �2 $�"% #�<� �
=�8 ��K��>b��89� 9�� �2 ��
� 3"4�)��K 15  �

30 J��"�  Y�=7��8)±  (���T8 Z)"67)   

�����  :;� ��>15 �9��  :;� ��>30 �9��  

#K��  a 6/6±6/46 a 3/3±0/70  

 �����1  b 3/3±6/66 b 6/6±6/76 

 �����2  c 6/6±6/86 c 6/6±0/90  

�6P' 0=6�	 ��Q� �?%8 �� �	 :��Q'��" Z��� ��6��D/ xW8 �� G��>� �	?� �/	95 

.�8/ =M�	 
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 ��#?7:  $+#7�89�� #]�2:;� �2 $�"% #�<� �
=�8 ��K��>b��89� 4�)9�� �2 Y���8"� 3"��K 15  �

30 J��"� ) Y�=7��8± ���T8 Z)"67)(  

�����  :;� ��>15 �9��  :;� ��>30 �9��  

#K��  a 6/6±6/80 a 6/6±6/86 

 �����1  a 6/6±6/80 a 3/3±3/83 

 �����2  a 3/3±3/83  a 3/3±0/90  

�6P' 0=6�	 ��Q� �?%8 �� �	 :��Q'��" Z��� ��6��D/ xW8 �� G��>� �	?� �/	95  =M�	

.�8/ 

  

d6�  

 7/ �2����7��� �K�
 �	 �8�8/ ������

��'E� A?�P' :< �8/ J8�6' �/�"  ��50 

K� =M�	:6����  o�3%X/ 	?X :� /� 0=I Z�M

'� �	 ���K�
 :< �8/ ����� 0�/?�� � =�	

 �/�k :��;� 	�?' ����/�" �� �.=�7 :�,�/ B�/�'

J8�6' e�/�I �.=�7 :'/	/ �	 �� =���. /� ���

 .=6I�� :%I/	 �.=��'7�� � =I� �!� 7/ �/��

	/?' �� ���K�
 ��A ��?`� ��'/ E�/ :� ����%8	 

'/ .�8/ ����/ Kp�� �J8�6' ��;' cN' :%2� �

0	�' ]?� � 	/?' E�/ C�`%�/ 0?Y�/ :� :< �8/ �

�	 .=I =�/?X B`%6' �K�
 �=�0��� C�`%�/ 0?Y�� 

 :��^ 7/ � ���K�
 7/ ����9� �?\ �	 ��?@�'

 �,?N8 :� �.=�7 :�,�/ B�/�'��� -��� 7/ =6�/?�

 0	�>%8/ ��/�" 	/?'E�/���6� �=66< :�  �?!6'

A?�P' ����� 	/?' C�`%�/  �����
 ����� 7/�/�� 

 0	�>%8/ ��< E�/'� B�,	 :� �����
 ����� .	?I

 	?^?' ���;' 	/?' Z�3' �	 �	?� ���&%�/��"

' C�`%�/ �N^ �T8�6' ���9� ����� ��;' 	/?

 �/��=I��  ?@�' �����A �=� :��8/ 
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Abstract  
In the present study, nauplius of Artemiafranciscana was enriched with different 

levels (0.2 and 0.4 g/L) of ethanolic leaf extract of grey mangrove Avicennia 
marina and then was fed by Pacific white shrimp Penaeus vannamei postlarvae (total 
length average 0.2±0.05 cm and weight average 10.10±0.20 mg) by adding to basal 
diet for 30 days. Growth performance including total length, weight, and specific 
growth rate was determined on days 1, 15 and 30 and survival percentage at the end 
of the period. The tests of salinity and formalin stress resistance were achieved on 
days 15 and 30 of the culture period. Results showed that the use of extract at 
concentrations of 0.2 and 0.4g/L had positive effects on shrimp growth in relation to 
the control. Shrimps fed with enriched Artemia had significantly higher survival than 
control. Salinity stress resistance in shrimps fed with enriched Artemia was higher 
than control. In formalin stress test, the survival in shrimps fed with 
enriched Artemia was higher compared to control, although this was not significantly 
different. In conclusion, use of Artemia enriched by mangrove leaf extract in the 
larval stage of Pacific white shrimp could improve the quality of postlarvae.   
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