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 0P�"�=� ��[\�4 ��'+,[\�4 1 ��.�'� )$2�.��'� )����/ 0�=01�Z ��'I� 0�= )LSI 1 (Q1�Z ]' �=
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(16H1 

 ��1�� <%� P� )/��'\ ��� �� .��'� Yd"

5� �	 P� )$\�	 0�=50  �	 .S�	1980  ��

63  ]�" �	 .S�	2012 �"� G.�"� )FAO, 

2014(0 �� ��\� �=	 .+l ]h\ �	 .�� 0�1�� 

 G>�1��  U�B���� 1 .�S b��+� �	'� ���( U��	

  ��+aJ= 1 ���\m �������  <�� �� U��	

 �	 �/ M��� �� n�-� <�� ��  1 ���JD50 

U��C .4� M�"� G.4 ����� 1	 ��4�! ]�" 

)dD'� ��4�	 .�"� G1h, �� U��', Mo'� 

0 ��0�1�� P� ��c� �*� ����� gZ'-X� 

)���K M�J�� 0�p� 1 �� ��H�/ Z��  0���

.++/ n�-� �"� ����� ��"'� ��!)FAO, 

2016( 6� � 0'3�� .����4 5� 

Macrobrachium rosenbergii  �/

 )!.+/�����"1)  GP'� �	Indo-Pacific 

M	��	 ��'! qQ�+� �	 ��1�� 0��� r"�+� 0�

 ��dD )��'�"� �J�� 1 )��'�"��"� )New, 

2002, 2005(.  �	 ����4 5� 6� � 0'3��

 0��;� ��J=� 0���	 ��dD �"��"�"�  �/

 �	 ��1�c� Mb��" .4� �� g�d4 U��	 G.J,

 ��1�� ��I�� M0���W�	 M0�'4 g����p� �����

��'! ���" �� Y�B�" �	 �=��'!.+l ��1�� 0�

 �'W/ 1 ���h�� U2� ����4 5� ���=�� G��J= ��

�� 3��D ��I�� ��+aJ= 1 �.4  �����" �� 

0�='3�� )4�1�� 5� �'4 �/ �� U��	 

�� ��1�� 0��J�� �D�'� G.J, UIO� �� �=

 M�"� 	��	(Kutty, 2005; New, 2005) .

 ��'!Macrobrachium rosenbergii  R�

 Yd� 0��;� ��'!�c�+� n�-� �*� P� 1 0�

 ��+aJ=��  )���	�S �P�� �� ��'! R� ��'+,

 0�=�'O/ M��"� )C�4 5'+D 0�=�'O/ �	

f'���C� 5'+D :���  1 �� )��K ��� D 1 ]�J4

)� 5'BX� ��"'���C� .��'� 1 ��1�� .	'4

�%" U2� )���"'�M. rosenbergii  �	

]�" <�� �� ]���	 ��\� 0�=�"�.  

 1 ����4 5� 0'3�� .��'� �� �� ����� �	

 ���P�" 0���� ���+��" f�"� �� '3�� G�4

 ]�" �	 ����� gh�41392  ]	���263  ��

�"� G	'� ���+��") 0���� ���P�" gh�4 

 M�����1393 ��4�	 ����\� �	 0��� �;��� �	 .(

��+l ��'� 0.��'�M �� 	'D1 bA+� r"�+� 
1 ��H�/ ��P� )  �=1�Z�"� P���.  bA+� G.J,

 Y%� ����� 0'3��M. rosenbergii  P�

���"0�= 
��H� Y%��= �� �"	 )�..�� �� 

��� ]�� �	 f��c� 6� � ��1�� 0��;� 
��� M��'! ��	1.X� )"�"� �	 ����� Y%� 

�� ��H�/ �� �� �� M)��/ �	 :�J� qQ�+� 

)$S� .	��	 	'D1��1�� ���B! b��� ���� 
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M. rosenbergii )"��"	 ��$��C 	1.X�  ��

Y%� Z�� ��H�/ �� 1 Y��" 0�=1  �3�	 0'" P�

 ����J� )$S� U��,P� �= ���B!  ��O�� �l

���"Y%� 
��H� 0�=Y%� ��H�/ M�= 0�=

 �	 .�.4 <=�/ 1 )4�1�� ��.�'� P� 0.��'�

G	'� ��� 1 6�� P� )4�� .��'� �� �� 0��"�. 

)� ghIO� ����H�/ P� )4�� .��'� M��.�'� �

 ghIO� �� 1 1�Z ��1�� �� s'��� ghIO�

 ���p� 1 0��.d3� t���4 ..4�� 0��J�� P� )4��

)� ��.�'� 1 �=1�Z ��H�/ 01� �� .��'�

�B� 1 ��Z�� U���� �	 ��+aJ= �('� 01�Z

..4��  

 �=.�V'+�1��/ <c���  P� )V D ��'+,

 )����/ Mu'$� )����/ <�� �� �	 ���v'$��1

 G.4 ��\�+4 �=1�Z .��'� ��H�/ 1 )$2�.��'�

�"� )Harrison, 1990()I� . P� Yd����� 

���.3�� G	�H�"� ��� �� )���K G��D �	 �/ )��=

)������ !��"� M	'4  �"��/ G1h, �� w�'\ 

)���)���.�B/� 1 )��Q�".�M 0��� ��h"  

��B�� �x� �B�� 1 ��	�X�� ��1�� 1 ���P�" 

�4�.d� ����� G.X�� �I���� GP�D� G	�H�"� P� 

��� ���.3�� �� �	 0��K ���'��D G	�	.�� 

)Scheidt, 1990(.  

��� �� �D'� �� )J� ��� �� �/ .+��'�

���.3�� �� 	'\ 0�=.��'� .++/M t���4 �	 

���.3�� ��� )��AQ q��Q P� �� �=��=��!M 

RA$DYB���!��1�I�� 1 �=�=� ��� �/ )

���.3��)� .��'� �� �= .++/�� )� �"	.��1� 

)Johnson and An 1991(.  ��� �� ��O��

 �� �	�C.��'�  	'\ P��� 	�'� 0�=.�V'+�1��/

�%" 1 .+�B�� 0	1.X� )����'�  �� ���"'�

���.3�� ���" U�.A� �	 M.���	 ����� !��"� �� �=

 �'Q �� ���.3�� ��� �/ �"� ��d� ������+�

 Y�c�B�	'4 	��1 ��� �� )���K G��D �	 

)Meyers, 1977; Guerin et al., 2003( .

	�I$J, ��\�+4 G.4 1 	�'� ��*��� 

 	'Ad� U��4 0 �� g�	'D'� �	 ����� !��"�

<�� ������ ������1 0P�"A	�I$J, M 0�=

)��� M01�Z 1 )+�+D U��I� 	'Ad� M)���.�B/�

]'$" P� �*��X�r�"� ����� �	 �= M0�'� 0�=

 G��\m 1 )B+D )!.�"� 1 .4� 0�c���

>�B/�� )� �/ 	'\ G��;�P �	 bA+� .��'�

 .4�� �>�B/� 	'AJ/ t���4 �	 �>�B/�

)Torrissen, 1990( . �/ �"� G.4 	�d+O��

:�l 	�P� )=�� �	 )Oncorhynchus keta( M

Y%� g�D�d� )Q �	 �	 ���v'$��1 M0 ��

 y'� P� ��.J, �/ M�=.�V'+�1��/ ]�c���

 ����� !��"��"���.J%� �� ghx, P� M  <c�

 	��	)Lubzens et al., 2003 ����� !��"� .(

)��d��	 �=.�V'+�1��/ YB��'���� ]'-X� ���� 
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�%" z�� .��'� 0��� ���1� ���.3�� 1 ���"'�

'3�� �	 {��� 0�=Penaeus japonicus  �"�

)Katayama et al., 1971.(  

)$S����� Ux�� ��1�� M. rosenbergii 

�	 f��c� 6� � :., 	'D1 ��	�c� )��/ 

Y%� 1 1�Z �� ��H�/ r"�+� �	 )��J� 

 qQ�+��"����" .Y%� 
��H� 0�= �=��  U��	

��	1.X� ����| �� �� .��'� �� �	�C )��=

 �� )"��"	 ��+aJ= .+�B�� 	'\ )J"�

Y%�0�= Y��" 1 0�=1�Z �� ��H�/ Z�� 

 ��1�� ��"'� G�� �" �� )$S� b��� G��'J=

 ��'!M. rosenbergii �"� h\ �� �D'� �� .

)O=1>�  �� �*� 1 ��'! ��� 	�'� �	 	'D'�

 �	�/ Y=��� 0��"�� �	 1 �� )4�1�� ��J=�

 0��� ��H�/ �� 1�Z 1 Y%� �jJ�� bA+�

 ��'! ��1�� P� ���J�M. rosenbergii M

 �=.�V'+�1��/ U2� )Jd� 0�p� 	�'� �(� )"���

01� )��J��� �(� ��4�	 ��  )����/ 	'Ad�

.��'���'! )\�� )$2� <=1>� ��� :�;�� M�=

)� �*� �� 0�1��.."�  

   

I�� � �%
1�J  

+�6�
1  

����4 5� 6� � 0'3�� ��.�'� 

)Macrobrachium rosenbergii( �	 ���B��� 

1394  0'3�� ��1�� 1 ��2I�  /�� P�

 1 ��d� G�O����/��  UJ� w'-%� �I��� �$�"1

��1�� 1 ��2I� G�!��/ �� ��� �� Uc� 1  ��� ��

 ��� )Q �	 ��.�'� ..4 Uc�+� gh�4 G1�!

G�1	 �	 �P�%� 300 0���� 1 Y/��� 8 	., 

 0��	 ��  � %� �= �	1±28 )���" �D�	 	��!

] C 0��;� G��D �� )=	��K 1� Z) M�1�Wd�

����� (G	�� :�J� ..�.4 0��.d3� {��� �= .�	'� 1

]�3+l t���4 �	 �� �=��0�= �)� �� 1 z��

 );������O�)�  �	'� 6� � (�=�� GP�.�� ���C

.+�4�	 )Cohen et al., 1981(.  1 �� .�'� 1	

 )B+D �AB� �� G	�� .�'� <41:3  �= �	

G��\m ��J��) .�.4 0P�"Verghese et al., 

1992��.$! P� G�3=�+� 	�;�� 0��� .( 0�=

..4 G	�H�"� G.4 G.��� �I��'� ��'� 1 ��BI4  

U/ ]'Q  G	�� 1 �� ��.�'���  ��%� �$�"1

�B�P);+"  �P1 1�� �= �C	 �� 01P��� t"'�

01/0 GP�.�� :�! 1 �� ��.�'� �P1 ..4 0��!

r���� �� G	�� 38/3±18/80  172/2±9/31 

r���� �� G	�� 1 �� ��.�'� U/ ]'Q 1 :�! 

33/0±98/16  123/0± 23/14)���" ���	'�.  

  

���1��#�K �'�� .�%)? ��J  

 0��;� G��D] C Z�~�= �	1 �� �1.� ��'!

 ���.3�� ),'+-���  ��J�� ��'+,.=�4 �*� �	 
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..4 ����!  P� �=��J�� ���" �	�/ ��d� 0���

 G��D.=�4 ��  ���� G��D ��'+, .4 G	�H�"� 1

 �� �� ����� !��"�),'+-�Chlorophyll 

Pink 10% )Merck (��J�� M �	�" _�" 0 

(.=�4)M 50  1100 )$�� �= 0�P� �� :�!

.4 ����� ���� G��D :�!'$�/r���� ��� �� .M 

 ]1.D qAQ1 " � �� ��J��1	 ..4 ��d� ���I�  

 �= �=��J�� 0��� :PZ 0��K �� ����H= 1	 

 )Q �	45 0��.d3� G�1	 P1� M ��P'� P� T�

% )=	��K ��� f�"� �� 1 ��.�'�2  �.� �P1

) .4 �A"�X� P1� �	New, 2002.(  

  

���1� (,%63,� �
4B1 �'��  

  f�"� �� ����� !��"� ��.c��� ��  	�'�

 �	 1 ��P'� M�*�25 )$�� ���� �� ��c� 5�

 t"'� ]'$X� �	P Y= 1 �	�/ :�! RJ/

 	�'� ]'$X� ..4 U� ��	 �+3� ���= G�3�"	

  �J� _�" R� �	 ��K �	�/ <%� P� T� �*�

 UI4) .4 0�W"� �� 01� M��Z R� �	1.(  

  

 ��6K1.���1'� ��J����� :  

�����  �#�K L�7#�  

 ��J��1 (.=�4)  ����� !��"� .C�� ���� G��D  

 ��J��2   + ���� G��D50 )$�� ����� !��"� :�! ),'+-�!'$�/ �= �	:�  

��J��3   + ���� G��D100 )$�� ����� !��"� :�! ),'+-�'$�/ �= �	:�!  

  

  

  

 M�1 : (N�%���1�.(,%63,� �
4B1 �'��  (8 �#P�%%)? ��#C,%63,� �
4B1  
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�Q� #R;�J  

GP�.�� �'*+� ��Y%� ��C 0��! rB� �� �=

)$��:�� P� ��� �� ��ImageJ � ..4 G	�H�"� �

 ��'J� �= P� �/ g�'S ���10  �� Y%� 	.,

�� ��3���� 1 5�%��� )�	�-� g�'S �� �=

..4 ����! �*� �	 ��J�� Y%� ��C ��'+,  

  

�6�S
�����7 �%
�B1  

 GP�.��Y%� .�V'+�1��/ 0��! �=qAQ  �1�

Teimouri )2013 ( g����p� )/.�� �� :�;��

GP�.�� 0��� ..4 .�V'+�1��/ 0��!Y%� nh/ P� 

��.�'�M G.=�O� P� T� P1� R�  U��� ��.�'�

�'J� Y%����'J� ..4 0��	�� �	 �=10 $��) ����

) �'�"�%98 G��J= �� (2-1  Y�." :�!

)� g�H�'" �1	 �� 1 �v'J= 5�rpm 3500  ��

 g.�10 v'H�����" �c�C	 (����� M��Bd�) .4 .

 i'� ]'Q �	 b��� P�� 5�D �� ��450 

 ���'���) ���'�'�1��IW"� G�3�"	 ��6305 M

Jenway (���B$3�� MGP�.�� r��� P� 1 0��!

 )4'��\2500  �� �� �A"�X� 0���

 �� �� �d��� �	 ..4 G	�H�"� U/ .�V'+�1��/

)$�� rB� �� .�V'+�1��/ �P1 :�!'$�/ �� :�!

 ����� P� ��'J�1 .�� �"	 �� )Oliveira et 

al., 2010(.  

 (R�%�1:  

C = (10000 × 10× AS) / (WS × 2500) 

C.�V'+�1��/ �*$K : �AS:  �	 ��'J� 5�D �� ��

�'�"� .=�4 U��c� �WS: ��'J� �P1 (:�!).  

 

�#01 �6�S
�����7 (,%63,� �%��1.   

 G.4 n�-� ���.3�� �� �� G�1	 )Q �	

�'�"��'I��  0.�V'+�1��/ U/ 0�'�X� P�Y%��= 

 ����� qAQ2 ..4 �A"�X� 

  

 (R�%�2 :  

PU = P1 – P2 

UP .)��-� 0.�V'+�1��/ ���.3�� �� �� :1P�� �� : 

 .]1� P1� ���.3��2P ���.3�� �� �� :3-2 P� UAC P1� 

1�Z 0P�"�=� .�= 

  

.T�, �����J  

 )"��� 0��� Y%� nh/ �H� U��	 ��

 �	 Y%� 	�.�� [\�4 P� M
��H� P� T� �=1�Z

�= � :�! � )AB� 0�1�J= ��'+,.4 G	�H�"� .

 nh/ �= P� �'*+� ��� 0���3/0  ��'J� :�!

 ���J4 �A��� �" ��3���� 1 .4 ��4�	�� 1

..4 �A( 

  

M7 �����J  

GP�.�� 0��� U/ 	�.�� MU/ 0�1�J= 0��!

1�Z0�= 	�P� G.4 P� �= .�'� �� g�'S )JOl  
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 �	 �A��� �" �	 )A��c� 1100 )$�� ����

� ��3���� 1 ���J4 � .��1 �	 U/ 	�.�� ��'+,

..4 �A"�X� �P�%� Y;� 

  

4U#1 VW��( �X 6���  

1�Z .4� [\�4  ��LSI )Larval Stage 

Index �/ ( P� )I�[\�4)"��� �	 Yd� 0�= 

�%" 01�Z .4� �� �"� ���"'�f�"� 

�'�"	 UJ��� Uno  1Kwon )1969 ( :�;��

�	 ..4 �1� ���M  �	 P1�5 P� 01�Z  ��J�� �=

UC�.� 30 1 .�.4 5�%��� 1�Z ���C 

 [\�4.4�  qAQ 01�Z �����3 .4 �A"�X�.  

  

 (R�%�3:  

LSI = Σ Si / N 

iS: $���� .4� 1�Z� N: 	�.�� 0�=1�Z ��'J�0��	�� 

G.4.  

  

�J��X �
Y  

 GP�.��:�� P� G	�H�"� �� �=1�Z )�'Q �� ��

ImageJ )$�� rB� ��GP�.�� ��� �� ..4 0��!

 ��J�� �= P� �/ r���� ���30  �'Q �� 1�Z 	.,

��'J� 01�Z ]1� P1� �	 )�	�-� 	�'� 1 0��	��

.+���! ���C )"���.  

  

��%� ���1� M�4B� � (��Z� �J 

��� <=1>� �	 r��C &�Q h��/  )�	�-�  

������ 0���� U�$X� 1 �� ;� ..4 ��D� 1 0 ��

G	�	�� b�P'� �	'� ]���� ]��+/ P� T� �= �� �=

 �'�P�Kolmogorov-Smirnov G	�H�"� �� M

 P�U�$X� �'�P� R� T�����1) ���QOne-

Way ANOVA 1 (T� �	 �I��	 �'�P�

 ��+�JQ� _�"95  .S�	)��� �B��c� 0

��3�����=( :�� t"'� �� ��SPSS 20  :�;��

..4 G	�	 0��� �'�P� P�  �� ]������K 0�=

 ..4 G	�H�"� T���1 ]�I"1�/G	�	 ��$/ �=�� 

��3���� g�'S ±   G	�	 <��J� ����� n��X��

G.4..��  

  

[���,  

.T�, �����J  

 T�����1 U�$X� �'�P� P� US�� ^����

R�)+�� g1�H� ���Q��	 0�1�J= �	 �� 0

��.�'� 0'3��  ����4 5� 6� �

)Macrobrachium rosenbergii(  ���

�=��J��) 	�	 ��O� #$�%� 005/0<P�  UI4

2.(  

  

�Q� �6�S
�����7 �%
�B1�J  

Y%� .�V'+�1��/ �� �� )"��� �'�P� �� �=

U�$X� T�����1 R����Q ��O� 	�	 �/  <�� ��

 <�� �� rD'� G��D ����� !��"� _�"
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)+�� 0��	�	 ���.3�� U/ �� �� 0�=

Y%� 0.�V'+�1��/ UI4) .4 �=3��J�� 1 ( 3 

 �� 0.�V'+�1��/ ���.3�� �� �� ����O���4�	 

)05/0<P(.  

  
 M�2 :�'%6,% .T�, �����J �%��1 �Q� �#- #J �� �Q� �%6<�  ���T1 #� �6� �#�-N4�Q1 ��J����� �� 

 +�3,��1)± (���<1 \%#B,% . (���1�, \�#U��� �
���J �6�J� ���, �
K� .�<1 \>�W% �J����� +�� �%�

A�% )05/0<P(.  

  
 M�3: �Q� �� �
K
1 �6�S
�����7 (,%63,� M7 �%��1�J N4�Q1 ��J����� ��  +�3,��1)±  .(���<1 \%#B,%

 (���1�, \�#U ����
���J  �6�J� ���, �
K�.�<1 \>�W%+�� �%� A�% �J����� )05/0<P.(  
  

5800
6000
6200
6400
6600
6800
7000
7200
7400
7600
7800
8000

.=�4 ��J��  ��J��2  ��J��3

�
�

� �
��

 �
� 

	

 �

�
� 


��
�

b

c

a

0

2

4

6

8

10

12

���� 	����  	����2  	����3

 �=
 Y

%
� 0

.�
V'

+�
1�

�/
 0

�'
�X

�
)

)
$�

�
 

'$
�/

 �
	 

:�
!

 
:�

!
(

a

b

c



$%� &�'(��)�'*� $� +���, +-./����� Macrobrachium rosenbergii     �������� � ������	���� :����� 6)2�( 1397  ]73[  

 

 .�V'+�1��/ ��.�'� �/ 	�	 ��O� ^����

 _�"50 )$�� )����/ �� �� :�!'$�/ �	 :�!

) .�	�/ n�-� 1 5�D 0��O��05/0<P �

 UI44.(  

  

�Q� #R;�J  

R� T�����1 U�$X� �'�P�G	�	 ���Q 0�=

GP�.�� P� US��Y%� ��C 0��! 	'D1 M�= g1�H�

)+����J�� ��� �� 0��	) 	�	 ��O� �=05/0<P �

 UI45 G.4 �A( RJ%� ��C ����! � .(

 ��J�� �� q$���3  	1.� 1650  .	'� �1�I��

Y%� ��C �� R�	 � ���B� �� �� ��� �	 �=

 t���4 ���p��"� )��AQ.  

  

VW����X .`�7 ��J  

�� �D'� �� ��KG	�	 �	'� ]���� 0�= ]'Q

�=1�Z M�� )"��� 0��� �= ]�I"1�/ �'�P� P�

 �/ .4 G	�H�"� T���1)+�� g1�H� ��� 0��	

1�Z ]'Q��J�� �	 �= #$�%� )O���P� 0�=

 UI4) .4 G.=�O�6.(   

  

 M�4: �
����
,% ���� .Y .�#01 6�S
�����7 �%��1 N4�Q1 ��J����� ��  +�3,��1)±  .(���<1 \%#B,%

 (���1�, \�#U�
�� ����J  �6�J� ���,�
K�.�<1 \>�W%A�% �J����� +�� �%� )05/0<P.(  
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 M�5�Q� #R; : +�3,��1) N4�Q1 ��J������� �J±  .(���<1 \%#B,% (���1�, \�#U�
�� ��� �J ���,

 �6�J� �
K�.�<1 \>�W%A�% �J����� +�� �%� )05/0<P.(  
  

  

 M�6��X �
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�� ��� �J ���,

 �6�J� �
K�.�<1 \>�W%A�% �J����� +�� �%� )05/0<P.(  
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 UI471�Z 	�.�� �� s�A��� �	 .( .��'� 0�=

 �'�P� P� G	�H�"� �� M��J�� �= �	 G.4U�$X� 

R� T�����1)+�� g1�H� ���Q��	0  ���

.4 G.=�O� �=��J�� )05/0<P � UI48.(  

  

  

 M�7:  VW�� 6�� (4U#1���X LSI  N4�Q1 ��J����� �� +�3,��1)±  .(���<1 \%#B,% (���1�, \�#U

�
�� ��� �J �6�J� ���, �
K�.�<1 \>�W%A�% �J����� +�� �%� )05/0<P.(  

  

  

 M�8 :��X �%6<� c��% #� M7 �����J ��J�J�  '% de (4f��>� �6��J��'�� N4�Q1 ��J����� �� 

 +�3,��1)±  .(���<1 \%#B,% (���1�, \�#U�
�� ��� �J�6�J� ���, �
K� .�<1 \>�W% �J����� +�� �%�
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gB�  

G��D ��(�� ������ �� ��.�'� )���K 0�=

[\�40�= .��'���� �� )$2� ]�" �	 0�=

 ��\� �"� G.4 bC�1 �D'� 	�'�)New et al., 

2009(���p� 0.+�P��� Mg������ )\�� . �� 0�

��j�1�� M�=.�W��g��.�='��/ M�=������1 M�= M�=

 U2�.��'� �	 �� �=.�V'+�1��/ 1 )�.�� 	�'�

G	�	 ��O� �='3��) .��Harrison, 1990; 

Wouters et al., 2001.(  

�=.�V'+�1��/ )��'aJ= .+��'�  ������1A M

 g���(��)�B�P  1 )+J�� Y�B�" 	'Ad� �$JD P�

)��� ������� �	 �=.�W�� P� �*��X�) )��.�B/� 

.+4�� ��4�	 (�.4 .�B/�.  0.+�P��� bC�1 �	

)��� �� )���K��.�B/� U2�.��'� ���P �	 �=

)� <�� ��) .���Kalinowski et al., 2005( 

� �� �/* �)� �� s�A��� �	 y'�'� ��� ."�

 y�A4���K 5�l 0�=.�"� 0Z�� Y;��"� .

)��� 1 )$S� 0�p� 	�'���.�B/� �'aJ= )��=

0�=.�"� 5�l My�A4���K ������1 E 1 C 
 U2� )��=.�V'+�1��/ 1� ��(�� ����� !��"

.���	 ��.�'� Y%� ��H�/ 01�� Y�c�B� 

)Sawanboonchun et al., 2008( .�	 s�A��� 

�� Y%� 0.�V'+�1��/ ���.3�� U/ �� �� M�=

�;+� G��D ����� !��"� �� �� <�� ��  ��

Y%� 0.�V'+�1��/ 0�'�X� <�� �� �	 ..4 �=

)"��� �� ����� !��"� ���.3�� G.4 :�;�� 0�=

 �� M�=.�V'+�1��/ ���" P� )V D ��	�c� G��J=

 0'3�� �	 )$S� ���.3�� ��'+, G��" 0�A�

)Penaeus monodon (�"� G.4 [%O� 

)Scheidt 1990; Howell and Matthews 

1991Y%� ���.3�� �� �� <�� �� .( ��� J= �=

G��D ���.3�� _�" <�� �� ��M  ^���� ���O��� 

 t"'� G.4 :�;�� <=1>� P� G.�� �"	

Ahmadi ) ����IJ= 12006 (�"� �� �/ M�� 

G��D 0��!��/ #$�%� &'�" 01�� 0�=

 P� ����� !��"�46/12  ��91/92 )$�� �	 :�!

Y%� ��.�'� MG��D :�!'$�/��=)  0�'�X� ��

 0.�V'+�1��/03/2  ��79/29 )$�� :�! �	

�	1 �� ..�	�/ .��'� :�!'$�/ �I����� �� UH$� 

 ��C �� ��'+, bA+� ��P���J�C .�V'+�1��/ �� 

G��D )���K <�� �� rD'�  �� ��.�'� 

G.�P)��� �� �$��� 1P� (Zoa) <�� �� 1 �� �� 

.�V'+�1��/ 	'D'� �	 Y%��=  �� .4 )Wyban 

et al., 1997)� �*� �� .(<c� �/ ."� 

)�*��X� �=.�V'+�1��/ P� )��l0�= y�A4� 

G.O� .+$� G��;�P )HUFA( �� ��'+, 

)������.�B/ )��AQ �	 ����� �'� 1 	�'� 

)���J�4'�� )�.��'� Oc�) ����� G.++/ �	 

'J�  .4��)Wouters et al., 2001 .(�(� 

 G��D �� ����� !��"� ���.3�� �	1 ����  ]'Q
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1�Z)+�� ]1� P1� �	 G.4 
��H� 0�= .	'� ��	

 ��� �	 )��J��� U�Z	 P� )I�G��� )� ��� .��'�

.�V'+�1��/ �/ .4�� ��� 	'D'� �	 G��D )���K 

T� P� n�-� t"'� 	'D'� 0 �� �	 .A/ 1 

='��Wf��I��� �%"���"'� bJ;� �.�� )�.+/ 

�/ �	 )Q ���\� U���� u'$� �� ��.J%� 

Uc�+� )�) .�'4Paibulkichakul et al., 

2008( .0���B� P� ���3O=1>� .c��� �B=.+ 

�/ �=.�V'+�1��/ <c� n�� �	�/ ]�I�	��0�= 

�>�B/� �� �	 )Q .4� 1 'J� 01�Z �� G.d, 

.���	 .��� 	�I$J, Y%��= �� �	 ����� �r�"0�= 

P� )4�� ]�I�	��0�= �	�P �*��X� )� ..+/

��4�! P� �� �=.�V'+�1��/ )�.+��'� Y%��� �= 

�	  ������'� .�.4 �	 )Q ���1	 �'�"��'I�� 

�*��X� ..++/ g������ ��\� ��O� G	�	.�� �/ 

0�=.�V'+�1��/ Y%� 0�=	�I$J, )H$�%� �	 

)Q ���1	 .4� 1 'J� )+�+D .���	 1 )�.+��'� 

Y%��= �� �� n�� 	�'� .V�P Y��" �3�  .���	

)Paibulkichakul et al., 2008( .���.+� 

)d��O� �	 ���=��	�P� )Bjerkeng et al., 

2003�='3�� ( )Linan-Cabello et al., 

2004, Paibulkichakul et al., 2008( 1 

 )=�� ��C )Del Tito, 1988G.=�O� ( .4. 

��+aJ= Wyban  1) ����IJ=1997U��	 ( 

<=�/ ��H�/ 1�Z�=  ���	 U2�.��'��=0 

��I�M <=�/ �	 �� �� ���.3�� Y%�  	�d+O�� 

.�	�/ .�	 ������0� ���O� ����� ��� )3�B��1 

�	'� �� �� .�V'+�1��/ Y%��= 1 0�=1�Z � �

�"	 �G.� P� )+�.�'� �/ ���P 0��O�� �� �	 

�P�%� u'$� 0�W" M.�	'� G	�/ �� ����� �	'� 

��H�/ �=1�Z  .�"� g�A(� ��)Palacios et 

al., 1999 .( ��G1h, �� G.=�O� <�� �� 

G.�P)��� 0�=1�Z US�� P� Y%��=0 �� 

0�'�X� ��O�� .�V'+�1��/ 	�d+O�� )�.+/ �/ 

�= 1	 _�" .�V'+�1��/ 1 _�" ��.�W )�.+��'� 

�� ��'+, �;+"0�= )��d� 1 �'3O�� G.++/ )

	�'� G	�H�"� ���C .���!) .Palacios et al., 

1999 �	 .(G��� )+�� )3�BAJ= 	'D1 :., ��	

1�Z ]'Q ��� n�-� .�V'+�1��/ �� �� 1 �=

)� G.4]'Q �l�!� �/ 	�/ ���� ��'�  �=1�Z

 �AB� ��)+�� .=�4 ��J�� ��J�� �	 M	'� ��	2 

Y%� 
��H� 0��� :PZ ���P g.� <=�/ �=

 .4 G.=�O� �� ��J�� �	 �/ )$I42 1�Z �" �=

..�.4 0P�"�=� ��	1P P1� ^+� ��  �� �� <�� ��

0�1�J=  :�! �= �	 Y%� 	�.��) ��.�'� )AB�

��.�'� �P1 �� �AB�(  ���.3�� _�" <�� �� ��

 ��� �	 ..4 G.=�O� G��DG���  �/ .4 [%O�

 .S�	 M0�1��� ��� �� G��D ����� !��"� �(�


��H� Y%� 0�=YOl Y%� g�H$� 1 G	P0�= 

)+�� �=��J�� ��� �	 G	P YOl	'� ��	�"� G 
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)05/0<P( )Ahmadi et al., 2006.( 0�1�J= 

��� �� y'�'� )A��D 0��� <=1>�0�= ��\� 

�"� )Khara et al., 2012; Mousavi-

Sabet et al., 2012( .��+aJ= g������ 

0���B� �� 01� 	�I$J, �=.�V'+�1��/ �	 

g�	'D'� 0 �� 1 ��=��! :�;�� G.4 �"�. 

)Mustafa and Turner, 2011; Mandal et 

al., 2012; Pingret et al., 2012; Black 

et al., 2013; Briers et al., 2013.( �� �� 

0�'�X� 0.�V'+�1��/  ��G>�1 ����� !��"� P� 

�$��� Y%� �� 1P� �� �(� YB��'����/ �� 

�'�"�.�B/� �	 )Q ��� G�1	 <=�/ )�.��� 

)Dall, 1995( . M���� ������ �	<�� �� 

+��)�	 ��	 Y%� ��C�=  ���.3�� bJ;� P� )4��

J%� �	R �=.4 G.=�O�  ^���� �� ���O� �/

� <=1>� P� US�� � )=�� 01� ��C  �"�

)Tizkar et al., 2013( 	�.�� 1 Y%� ��C .

Y%�0�= )=�� �	 :�!�= �	 ����� &�c�0�= 

 ��J��150 )$������� !��"� :�!  �� �AB�

	'� ��O�� �=��J�� ���" )05/0≤P(  ��� �	 1

Y%� ��J���=  �'�"��'I�� G�1	 ]'Q �	

G.�P.�	�	 ��O� �� 0��O�� )��� )Tizkar et 

al., 2013(.  

Paibulkichakul ) ����IJ= 12008 �� (

 �� 0��!��/100  1500 )$�� ����� !��"� :�!

'$�/ �	 �	 :�!�*$K �� r�/�� 0�=3  18 

)=�� �K1� .S�	  ��.�'� )���K G��D �	

 0'3��G��" 0�A� Y%� 	�.�� <�� �� rD'� M

 1	 �= �	 )$2�.��'� )����/ [\�4 ��'+, ��
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Abstract  
The present study was carried out to investigate the dietary effects of 

different levels of synthetic astaxanthin on reproductive performance of giant 
freshwater prawn (Macrobrachium rosenbergii). 24 broodstock prawns were 
randomly distributed into 3 treatments considering male to female ratio as 1:3 in 
duplicates. Experimental diets were supplemented with an amount of 0 (as 
control), 50 and 100 mg.Kg-1 astaxanthin. Prawns were fed on experimental 
diets in a ratio of 2% biomass for a period of 45 days. Total carotenoid, number 
of eggs per gram, eggs diameter, hatching rate and number of larvae after 
hatching as broodstock reproductive performance indices while larval somatic 
index (LSI) and larval length were measured to assess larval quality. Results 
showed that diet supplementation with synthetic astaxanthin significantly 
affects the number of eggs and number of larvae after hatch (P<0.05). Also, a 
significant difference was observed in total carotenoid, eggs diameter, LSI and 
larval length (P<0.05). Thus, based on these results and being more cost-
effective 50 mg.Kg-1 supplementation level is recommended to improve giant 
freshwater prawn reproductive performance. 
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