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 �6�!# k��Z�� �/:	 �� $8\��OA ��� .�*�
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 $�* '� E�%F0 �0O* � �\���
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 ���� "�'���34 ��/�<� �	86	  ��8���  ()* ��

 � 	�4 �� �*��*	 ��	�8F0�\�Z6 B"	�� ��

	��0 ��� ���/�/�  ���� &	�?�*� 	��0 ���4

 "���R/:�� �0� B8+�/!$���  "�Z/0 k��Z��

k/� � E�%F0�\�Z6 '� $�/!$�6  �� q)��0

rSA �/��$�6 '�6 L��# d�	 � ,/��� B

�0 &	�?�*� $��3/� 2��* � 	�4 '� �� 8\6	

8\\4 .B������\�  ����� �� $��R6�� "���� �^+�\]

	�4  B86	 k��� �� T0 U�Y�0 �	 ��� ��

�0 H/+�!�� 8/:�� �� $	��' 8C �� "���

$'���34 Lh�%F0 .	�� ���8/0�  

2��� �34  �+�� ,-* �	 �./0 � 1+��

��8�A s# '� �4 �SC�* cD�\0 �	(: $�6 ���

�0 &	�?�*� 1+�� �34 $�����	B  ()* ��

 ����	 ���� ���� ��� ! "# $	�%��� &	'��

) �*�Brennan et al., 2002 U�+ ��� �	 .(

�34  �/:	 �� 1+�� 	�RS�A k6�4 B2���

s# '� &	�?�*�(: $�6 '� �4 $��#	�* �� ���

 �./0 8/:���0 �*	 ��8�# B�0 "��)� .	��

 � ��<�8+� 2�	 �� �+�0�* �A�+ �34 ���

�*� $8\������.  �	 ���	 s# �4 L��M ��� ��

k/� 2�.\6$��B �./0 �^��6 �6�0 �^� ��6  ��

�0 	��� �A�Z0 �<�	 �� ���! '� @� .8\4

�6�0 �� �./0 B����� &��	 &	�	 ����� $�6

�0 ���	�� ���0 �� &8� U�+ t/6 .8+��

&�/<u* ��� �� �/gR� Z4�0 '� ��h E�=�+� � $'�

��+ L��M U��Z0 $��j 	��� �/:	 �� � 	�/!

 &	�?�*� �R�4 $��j '� �A�Z0 �	 �9/)D

��+ �=��� ��\* �34 B�34 �.�	 U�+ .	��

 �*�*� ��D �� &�/� ��� �4 �*� &8� &	�	

 $�6��h "# �	 �4 �*� ��\* ��� "��6
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 �/gR� Z4�0 '� &8� $��8��<� ��T4�� 1-2  �^�

 �	 �./0 �6&�/<u �A�Z0 d��0 ��0 $'�*

�0 2�V+� T4 ��/ � L��M �� �6	��j .	��

�0k/� ��� ��� �	 �./0 8/:�� .	�� '� ��

 �\9� ��\* ���400-500  �	 �./0 2�!�S/4

 .�*� ���R6  

�!W�� '�$�6 �+�<	�� $�./0 '���>�� $� 

)Macrobrachium nipponense(B  ���+���

s# �� $��!'�*$�6 (:���  �*� �=D�\0 �	 �

 B8\� 6 ����0 ���/� s# 	�)�4 �� �4 ���

	��	 $	��' �/�6� U�Y�0 )New, 1990 �� .(

�+�! '� �<�� ����� "�R0� &�OA$�6  pOM�

s# �	 1+�� &8�$�6 (: .	��	 	��� Z/+ ���

 $�./0 &��w\0 �	 ����� "�R0� ������\�

�+�<	�� �] >�� $�H� L��M �� �� � ��34

 "���� rS�Q0 cD�\0 �	 1+�� �� 2��� L��M ��

 ���� "�R0��*� �./0 ��� ��mC �� ���� �� .

�+�<	�� � �6�/.�# �g4� �	$�6  � ��34 �:���

��	�8F0 �/\^�6 s#$�6 (: � ��� ���

$���  s# $�./0 � �����	 $�6�./0 �����

 �!�)+'�� �+�! ���/�Macrobrachium 

rosenbergii  �/gR� B���/� s# �	 �����)

 s# �	(:������ � ( �+�! �4$�6  ��4�0

8+��8+ �� �/��� $�6�0	 ��F� �/S���  �/!�!)

B$8�F�/SA � 1383( B������\�  �+�! ���90

�+�<	�� $�./0 ���� 	�W+ H� "��\A �� >�� $�

2��=0 �B  $���&�� k��Z��8/:�� $��  �	

&��w\0 �	 �����B  $	�%��� 8/:�� �� &�OA

�?/4 1+�� 8/:�� �	 B�./0 � �9/)D  H/+�!��

 Z/+�*� ��	��<�� ���� ���� �/�6� '�.  

�.�	 $�* '�B  ���� L��;� $Z�# L�	���0

 ����j �'�� � 8+��	 "� +� �0O* �	 ����

&8� oA�� �./0 $	�%��� �  �*� ��� &'��0� �4

T0 r�	� �	 "��Z�# Lh�%F0 ���� ����j

���� �� "�� �+�<	�� $�./0 .8\�# >�� $�

�+�! �\� �:8�90 cD�\0 �	 �4 �*� $�

s# � 	��	 k\4���$�6  ��F� ���< �� �� 	�*

�0) 8\4New, 2005 B�/] �0�� �+�! ��� .(

 8\S��� � ���y �*� ���  B"�� ��Z� $�6��34

 Z/+ >��A � z��O� B�/J/S/� B�/*�� B"�� R�'�

&8� ���90 ) �*�Salman et al., 2006 .(

�+�<	�� $�./0 	��� '� ���Z! �/� Q+ $�

 � ��=0 � "���� �	 >���Q����<�\�  �� "#

 �g� ���	 @\� T6 �+�! "# 2�+ �� $�./0

 E�* �	 �!�)+'��1383  ���! L��M

B$8�F�/SA � �/!�!) 1383 $�./0 .(

�+�<	�� $� �g4� �	 �6���4 L80 7�{ >��

s# d��\0$�6 �+�<	�� '� �S<�	$�6  '� $	���

E�+�4 �� ����! �:Z+� sh��$�6  � �+�*��#

 �<��.���� k\4��� 1+�� U��Z0  
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�+�<	�� $�./0 ��mC $� &�/� �	 >��

 �:Z+� sh�� $	�%��� "�/6�0 '� $��/ � ����j

l	�� � 7�* 8\+�0�6�0B  &8\6	 "�3+ �/�6�

�./0 ���  sh�� T� /*�4� ����j &�/V+' �	

) �*�De Grave and Ghane, 2006 .(

$Z�# �9\M �	 �+�! ��� �/\^�6 $����

 ���� s�\� $�/*# $�6��34 '� $��/ �

�*� ����� �9*�� �/] ��34 �M�%Q0.  ��

 '� k/� �� "# �+�/:�* L�8/:�� �4 $��D200 

��Z6  ���0) 8*�FAO, 2009 $�./0 �+�! .(

�+�<	�� $� ��� �/:�� $��� >�� q*�� � �/!�!

$8�F�/SA )1383 ( ���� �9:�-0 	��0 "���� �	

���! "# �9:�-0 1���+ ��4 	�	 "�3+ �6  ���

 �+�! L80 7�{ &8� E��\4 q���� �F�

 	�< 8�� �g4�8C �� �6���4�0 .8*� $�./0

�+�<	�� $�>��  s�\� $�/*# $�6��34 �	

B�/] 8\+�0 ���� 8\S���B  2��� 8\6 � �	O.\�

 &	�	 ����� 1+�� U��Z0 ���0B	��  $��D ��

 80#�	 B1+�� ���	�� �� &�OA "���R/:�� �4

 ���+�; E�%F0 '� ���<�./0 .8+��	  

H�+ � H3< �^Q���� "	�4 	�*

 Z�� $�6�./0B�g�  �08� "�� T/+ '� k/�

 B	��	�:�  $y�:�\R� ���3/� � �9\M

��A �� "# $��# '� ���4 �6	 �*�0 8*�

)Sen, 2005 .(	��� ��  �9*�� � ���3/�

 �	 "��Z�# � �./0 Lh�%F0 $��#�� �9\M

B$'��/� $�Y�) "���� ��34 1386 �\/0' �	 B(

��A�./0 �/�# 2�+ �� Z�� $�6�./0 $��# B

�)��=� �M�< 	��8+��*� �+�! t/6 "���� �	  �4

8\4 �/�m� �� &8\\4 7�%0 �0O*B  	���

	��8+.  

786 �9:�-0 ��� '�B ��A $�./0 $��#

�+�<	�� $�>�� )Macrobrachium 

nipponense(  "���� E��� ����� ����� �D

 �342��� ��  � 	�* H�+ L��M �� B1+��

 �SS�:� �/� 	��8+��*� 8\�#�� �D "	�4 H3<

 ����'�� � $��!8+�0 "# B�/?/4 k6�4 "�8� �	

 �:��90 L���C ���		��.  �/:�� $��� �/\^�6

 �/;�� B"���� �	 ���2��� �34  �./0�  B1+��

 �� 2��* � ���/�/� 	�4 '� &	�?�*� "�8�

 �<��P<��.8� ����'�� B1+�� &�/! $�6 

  

P�� � 5+
��M  

E�* �	 �9:�-0 ���  �A��'1395  �	

 �	 (���) "�4h �\� $'���34 "��*�\6

 	�8C �C� 0 �� �\/0'600  2�V+� d��0��0

 .8� B�=-\0 ��� �	 �+h�* $�0	 �/.+�/0

 �=-\08/15  ���	��+�*	��! �/.+�/0 B

 �+h�* �) + ���D�80  �/.+�/0 � 8M�	

 �:�* &	 �!8+���1132 �S/0 .�*� ��0  
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'� @�) ��4 '�j# '� k/�  L�/S�A 2����

�+��+ k��0'# �F0 l�< '� (TQ�8� $��	��. 

�+��+ $�6l�<  '� @� H3<"8�  �	��6 $

	�'# �=�\0 &�.3��0'# �� B 8� ��!W��$�6 

 ���/�/��0�� ) "y���/+ "�Z/0N( B�:# ���4 

)OC(B ) �? �P( B) T/*���K( BpH �  ���86

) �R���R:�EC(  &�.�*	 '� &	�?�*� �� (/��� ��

 H�4 �� "�/*�8/ 4� ��� BE�8SV4

$	}S� B��0������RJ*� BL�0��4/ B��0��� T

pH �R���R:� 1\* ���86 � ��08� �//9�8+ 

 E�8�)1(.  

  

������?��  

 �0�� �6���/�1(  1+�� �34 ����6 T��

 	�4 '� &	�?�*� �� E�D �	 ��� H� ���/�/�

k��0'#~  k��0'# 1���+ z�*� �� 	�4 "�Z/0

��� �� .8� �//9� l�< 	�4 Bz�*� $��C 

 "�Z/0 �� "y���/+150  '� ���R6 �	 2�!�S/4

 �� &��� d)\060  �	 P:�< "y���/+ 2�!�S/4

 B���R645-30  ���R6 �	 2�!�S/45O2P  ��

100  � �J��� L�? ����* 2�!�S/4200 

 �� z��� L�?:�* ���R6 �	 2�!�S/4100 

 ���R6 �	 2�!�S/4O2K 	��  � �\�8:��8M)

 B8+�/:	 ��3FS*1391 B8C�� $�R� ~1395 (

 �2( �+�<	�� $�./0 � 1+�� 2��� �34$� 

>�� )Macrobrachium nipponenseB( 

 $��� 8/:�� &	�?�*� "�8� 1+�� �9/)D E�%F0

���/�/� 	�4 '� )H/+�!�� 8/:��( 	�� ���/� �6 .

.8� 2�V+� ���R� �* �	  

  

 !�?Q19NR�� : � 9���� ��M S�4 9������

3>��� 9-M�R   

T4��  �+?0�  

�+��+ c�A$��	�� )cm(  30-0  

�R���R:� ���86 )ds/m(  76/3  

�:# ���4 )%(  96/2  

�4 "y���/+ )%(  2/0  

s�� ���� �? � )ppm(  5/22  

s�� ���� T/*��� )ppm(  255  

pH U�)�� �!  49/6  

l�< ����  �*�- *��S/  

  

,���3)�45�� �
'�� 9��"6*� �+  �

 9"�*�T4��?�� ��M  

 �6�./0 $��+� �� ��� H� ��?6 �	 �6 &��	

k��0'# )12 (��?6 � �'�V\* 8+8�  �

P<��"# 8�� $�68� ����'�� � �)*�F0 �6. 

�8��� �4 (/��� ��� �� 24 '� �)� �A�* 

� �'�V\* ��j �6	�0 d-�8�B  �6�./0 ���'

 �9/)D ��D �� '� "�6�/! � Z�� L�	���0

� �^Y�C �	 	���0K ����0 	�RS�A .8+	�4
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 �*��� z�*� �� ���K� �����4 � 8��

P<�� $�6) "'� k��Z��WG 8�� X�+ B(

) &W��SGR B( �����4 ��j ��8)� (��Y

)FER 8M�	 � (�=� )SR ( z�*� ��q���� 

 	��8+��*� 8� �//9�)�-��� $�61  ��4 ~

Ronyai et al., 1990~ Allan and 

Maguire, 1992(.   

  

 3U�+�1:  

WG (g) = Wf – Wi  

iW :"'� �/:��  ~(2�!)fW : "'����+ .(2�!)  

  

 3U�+�2:  

SGR (%/day) = [(Ln W f – Ln Wi) / t]  × 100 

iW: "'� �/:�� ~(2�!) fW: "'� ���+ (2�!)~ t: E�D 

.('��) ����� &��	  

  

 3U�+�3:  

FER = WG / F 

WG :"�Z/0 k��Z��  "'� ~(2�!)F :"�Z/0 $��j 

���%0 .(2�!)  

  

 3U�+�4:  

SR (%)  = (Nf / Ni) 

fN : 	�89� �6�./0 ~&��	 $��+� �	iN:  	�89� �6�./0

.&��	 $�8��� �	  

  

9"�*�  �
'�� 3J:> 9������
�� 1�V�.*�

3)�45��6*� �+  

$��� �*��� L�)/4�� B���/�/��/�  $�6�./0  

����� �34 L��M �� ����� 2��� �� 1+��  �	

&��	 �<#  �A�Z0 '�d�� &'�� L��M �� � $��#

 �9/)D d��\0 &8R3+�	 ���K� &�.3��0'# ��

 �=�\0 "O/! &�.3+�	.8�  �6�./0 @J* ��

 �0�4 L��M) H�+ s# �	5 8M�	 L80 �� (

20  $�0	 �	 � Z���Q� �=/�	70  ���	

��+�* L80 �� 	��!2  �� 8� &	�	 ���� �A�*

) 8+�� H3<Jayasinghe et al., 2010 .(

�+��+ @J* �6�S� 7��{ �	��6 '� $��A �\S/�� 

��  "'�250  2�!�� �8� $8\�8+ �+��+ �6 '� .

 ���R� �50  ����	�� ��	�%� L��M �� 2�!8� 

��A '� @� � ("	�4 �	��) $��#�*��� $��� 

�?/4 (�./0 �SmA ����/��/� (/4��)  &	�0#

8� . @J*�+��+�6��A $&8� $��#  �	 �6

H� ��?6 ��� ��?6 $��+� ��T6	'��	  	��0

 �*���8\���! ����. �*���  L�)/4��

�+�<	�� $�./0 �SmA ���/�/��/� >�� $�

 ��� c)DA.O.A.C )1995 .8� 2�V+� ( ��

 �4 (/��� ���&'�8+� �S/*� �� �/[���� $�/!

4 ���V �S 4�* ��� �� ���] "�Z/0 � E�8S

8� 2�V+�. �< �//9� $����� 4B � H3< �+��+ 

8� s�/*# �  $�0	 �	550 ��+�* ���	 	��!

 L80 ��8  &8+�'�* �R���R:� &��4 �	 �A�*

8�.  
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T4�� 9�����+ 5�
� ��M �5()*�  

 _�� �/���S4 "�Z/0P<��) SPAD (

 �SC�0 �� "�6�/! 	��� '� @�50  8M�	

 �68S!&'�8+�$�/! 8�. &'�8+� $��� $�/!��8=0 

�/���S4  '��/���S4 &�.�*	 ��*	 ��0

)SPAD 502 BMinolta���y B(  .8� &	�?�*�

 $����/���S4 ��8=0 "8+��< B�	  ���/� �610 

�� _��  ��	�%� L��M '� s�Q�+� ���R� �6 �

 q*� �/C�+ '� _�� �6 �	"#B  _�)!� ��\4

�SM� B��8=0 &8+��< �/���S4  .8�&'�8+� $�/!

�/��S4 ��8=0  ���	�� �6 �	 �A�* �	13 �� 

17 2�V+� �{ '� 89� U�?��� B8� ���� �6 �	

 ��	�%� s�Q�+� �� �+�	 �!8/*� �SC�04  ����

 B���R� �6 '� L��M �� ,-* '� ���� U�?���

 �w+ �	 "�8� ���< ����8\S� l�+ �� l�<

&'�8+� H3�� ����!"# �/.+�/0 � $�/! �6

8� �)*�F0. &'�8+� $��� $�/!�V\� 	�89�B  '�

�/��C �;� ���A� �� L�4 �6 �SM� ��-< B$�

 	�89�4  ��	�%� ��D �� ���R� �6 '� ����

�V\� 	�89� � s�Q�+� � ����� ����� $�6

 �)*�F0 ���� �6 �	 �V\� 	�89� �/.+�/0 @J*

8�.  �/.+�/0����� �V\� 	�89� ����1+�� $�6 B

E�D B��]�� _�� `�A � E�D ���< B

�89� B�+�	 	�RS�A�+�	 	  �+�	 	�89� B���< �	

 �����< �	"'� B �+�	 ��Z6�4�� 8M�	 B  ��)

�+�	 �) + ����� (�+�	 8M �	 l�� $�6 �

 "�Z/0� �'&	��  �	 2�84 �64  ���R�

&'�8+�8� $�/!8+.  

  

 ����� /�JB� � 3����  

 $���&	�	 $��0# �/SF� � ��ZV�� $�6 �

2�+ '� &80# �*	$�6��Z�� SPSS 13  �

Microsoft Excel 2006  $��� .8� &	�?�*�

&	�	 "	�� E�0�+ �//9� "�0'# '� �6

7��!��:�4- ) 7�+�/�*�Kolmogorov-

Smirnov �� 	��� �*��� $��� .8� &	�?�*� (

 � �6���/� �/� ��	�\90 7O�<� 	��� 28A

 �/.+�/0 � ��=0"# '� �6"�0'# t-test  (:�� �	

��	�%� O0�4 p�D  �/� � ��=0 $��� �

"�0'�+��+ $�6 @+����� �/SF� "�0'# '� $��	��

H�@� � ���D "�0'#�R+�	 ,-* �	 $�-< 5 

8M�	 )05/0<P (8� &	�?�*�.  

  

(���)  

3�WX� � ?�� /�+
>3)�45�� �
'�� �++ �

6*�  

P<�� $�6���K� � 8�� $�./0 $�

�+�<	���>�� $ )Macrobrachium 

nipponense �R� B1(  �	E�8� 2  &8� �����

�*�. ����� &��	 L80 E�D k��Z�� ��B  �	
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 U��V0P<��$�6  8��k6�W� E�D �	 

) 8�� 8\+�0WG) &W�� 8�� X�+ B(SGR B(

���4�� ��8)� (��Y ) ��jFER �=� 8M�	 � (

)SR� B( � ���� ���� ��D �� � ��=0 �	

&��	 $�6�+��+ �S)�$��	�� .8\���� 	�)� 

'� "'� k��Z�� P<�� 13/0±1/1  2�! �	

 �� 2�	 ��?627/0±9/7  2�!T6	'��	 ��?6 �	 

��?6 E�D �	 �=� 8M�	 .���� k��Z�� $�6

 L��?� rS�Q0�\90$��	  .8+	�8+ "�3+ ��

���4� � ��8)� (��Y '� ��j65  8M�	��?6 �	 

 �� 2�	89  �95 �	 8M�	 ��?6 $�610  �12 

.���� k��Z��  

  

  

 /�1: 3)�45�� �
'��) 6*� �+Macrobrachium nipponense(  

  

!�?Q 2: T4�� Y�')���3)�45�� �
'�� ?�� ��M ,-. �5 6*� �+�+
� !
Z �5 ()*� �� 1?� 12  3�;M

) Y�')���± 5�+?)��"+ ��U4(  

T4�� ��M

?��  

 �+?��+

[�����  
��5 3�;M  ����� 3�;M  �-� 3�;M  ��-M 3�;M  �M5 3�;M  

 3�;M

�M5�+�5  

WG )g(  -  a 13/0± 1/1  b 21/0±2/2  c 32/0±6/3  d 23/0±2/5  e 29/0±5/6  f 27/0±9/7  

SGR (%)  -  003/0±07/0  000/2±35/4  400/0±14/4  300/0±63/2  100/0±60/1  200/0±35/1  

FER (%)  -  3±65  6±70  4±74  3±77  4±89  5±95  

SR (%)  -  3±98  2±97  6±98  6±97  6±89  3±90  

�\90 7O�<� 	��� &8\6	 "�3+ L��?�0 � /S.+� 7��C.�*� ��	  
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1�V�.*� 9������
�� 3J:> �
'�� 3)�45���+ 

6*�  

 $�./0 �SmA ���/�/��/� L�)/4��

�+�<	��E�8� �	 >�� $� 3 �� .�*� &8� ����� 

 &��	 E�D k��Z����  ��?612  �/[���� "�Z/0

"8� 2�< �\90 ��D ��$��	 ���� k��Z��B 	 �

�:�C  k6�4 ���D� �4 �\90$��	 ���	  �4

&8\6	 "�3+  �SmA �/?/4 �=���	�� �/[���� .

 ��?6 �	 2�<8  '�7/18  �� 8M�	9/23 �	 

 ��?612 ���� k��Z�� )E�8� 3 ���* .(

 "8� L�)/4���0�� ��?6 �	 �� 4�< � ���]

6 $��\90 7O�<� k��0'# rS�Q0��	 $ ��

) 8+	�8+ "�3+05/0P> .(  

  

) 1�;] 9�����+ (���9�^�� 5*J�> �� ()*�  

�!W�� �*��� '� &80# �*	 �� 1���+$�6 

 E�8� �	 ����6 T�� 1+��4 .�*� &8� ����  

 ()*� ?��
� �+��� 

 	�4) H� ���/� �	 1+�� 8/:�� "�Z/0

���/�/� $��0# ��F: '� B(�\90 7O�<� $��	

	�	 "�3+ (H/+�!�� 	�4) 2�	 ���/� �� �� .'� 

 ��F: 	�RS�A ����3/� 2�	 ���/� B���R6 �	

�\90 7O�<� H� ���/� �� � ���	 �� 8/:�� ��	

	�	 "�3+ 	�< '� $��0# )05/0≤P ~ E�8�4(.  

  

_*� /���*J. �+���  

 1���+&'�8+� '� &80# �*	 ��"�Z/0 $�/! 

 P<��) �/���S4SPADL��?� B( �\90$��	 

�� 	�	 "�3+ ���/� �	 �/� )05/0<P .( z�*� ��

 �����4 � ����3/� 1���+ ���"�Z/0 �/���S4 

 (/��� ��7/47 �./0 �� 2��� �34 ���/� �	  �

6/31 �	  ���/���  	�4���/�/� 	��  E�8�)4(.  

  

!�?Q 3 : 3J:> 9������
�� 1�V�.*�3)�45�� �
'�� � ()*� �+
� P��*  �5 (*� ��� `�"+*�) 6*� �+

 a  
'�� �+12  Y�')���) 3�;M± 5�+?)��"+ ��U4(  

1�V�.*� (%)  9-����� �+?��+   3�;M��-M   3�;M�M5   3�;M�M5�+�5  

,�
Z�  a 3±0/56  a 2±5/55  a 3±5/54  b 2±0/50  

��4 Y�b��*   b 87/0±7/18  b 66/0±9/18  b 08/0±1/19  a 79/0±9/23  

��4 9�*�  a 23/0±7/3  a 13/0±9/3  a 19/0±3/4  a 29/0±8/4  

*��.�4  a 66/0±8/7  a 57/0±6/7  a 63/0±3/7  a 60/0±9/6  

�\90 7O�<� 	��� &8\6	 "�3+ r�	� �6 �	 L��?�0 � /S.+� 7��C.�*� ��	  
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3�
� c�;��+  

 1���+&80# �*	 �� ���/� �4 	�	 "�3+ �� 

�\90 �;� H/+�!�� 	�4 $��	 ��/! U�?��� �� &�

���	 ����6 1+�� . ����3/� Bz�*� ��� ��

) 1+�� &�/! U�?���2/143 ��+�*� cS9�0 (��0 �

) U�?��� �����4  � H/+�!�� 	�4 ���/�4/121 

��+�* 	�4 ���/� �� cS9�0 (��0���/�/� 	�� 

 E�8�)4(.  

  

3��  5+?K�  

�+ �4 	�	 "�3+ 1��$�/!��4 ��  	�4

 �;� ����6 1+�� &�/! $�� �� H/+�!��

�\90�	 �V\� 	�89� �� $��	 ���	 ���� �6. �� 

 ���� �6 �	 �V\� 	�89� ����3/� �4 $��D �	

 �	 ���/�61/16 �	 B	�� 	8A /.+�/0 �4 �:�C �

 ���� �6 �	 �V\� 	�89� �	 H� ���/�9 � 	8A	� 

 E�8�)4(.  

  

 5+?K������ 3��   

 �4 	�	 "�3+ 1���+$�/!��4 ��  	�4

�\90 �;� 1+�� &�/! $�� �� H/+�!�� �� $��	

�	 ����� �V\� 	�89� ���� �6  ���	)05/0<P~ 

E�8� 4(.  

  

3�
4 �5 3)+5 /. 5+?K�  

&80# �*	 �� 1���+ z�*� ��B  $�/!��4 ��  

�\90 �;� H/+�!�� 	�4+�	 �4 	�89� �� $��	 �

���	 ���< �	.  	�89� �/.+�/0 �4 $��D ��

 �	 ���/� ���< �	 �+�	 �4124 �	 B	�� 	8A 

 ���< �	 �+�	 �4 	�89� �/.+�/0 �4 �:�C

 H� ���/�92  E�8�) 	�� 	8A4(.  

  

  *  3)+5 5+?K�  

&80# �*	 �� 1���+ z�*� ��B  $�/!��4 ��

�\90 �;� H/+�!�� 	�4 �	 �� �+�	 	�89� �� $��	

���	 ���< �6.  	�89� �/.+�/0 �4 $��D ��

 �	 ���/� ���< �	 �� �+�	 �4116  B	�� 	8A

�	  ���< �	 �� �+�	 	�89� �/.+�/0 �4 �:�C

 H� ���/�81 E�8�) 	�� 	8A 4(.  

  

 3)+5 �+�M ���  

&80# �*	 �� 1���+ z�*� ��B  $�/!��4 ��

�\90 �;� H/+�!�� 	�4 �+�	 ��Z6 "'� �� $��	

���	. +�/0 �4 $��D �� �+�	 ��Z6 "'� �/.

 �	 ���/�28 �	 B	�� 2�!  �/.+�/0 �4 �:�C

 H� ���/� �+�	 ��Z6 "'�21  E�8�) 	�� 2�!

4(.  

  

��*  _*� d*> � !
Z  

 1���+ z�*� ���9:�-0  B�Y�C $�/!��4 ��

�\90 �;� H/+�!�� 	�4 `�A � E�D �� $��	

���	 T]�� _��. $��D ��  E�D �/.+�/0 �4
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 T]�� _�� `�A � (/��� �� �	 ���/�2/38  �

2/1 ��+�*�	 B	�� ��0  E�D �/.+�/0 �4 �:�C

 (/��� �� H� ���/� T]�� _�� `�A �05/29 

 �8/0 ��+�* E�8�) 	�� ��04(.  

  

 3�
4 !
Z  

&80# �*	 �� 1���+ z�*� ��B  $�/!��4 ��

�\90 �;� H/+�!�� 	�4 ���< E�D �� $��	

���	. ���< E�D �/.+�/0 �4 $��D ��  ���/�

 �	8/32 ��+�*�	 B	�� ��0 �/.+�/0 �4 �:�C 

E�D ���< ���/� H� 2/25 ��+�*��0  	��  

 E�8�)4(.  

  

,��� �5
�  

��  1���+ z�*�&80# �*	 ��  '��*��� 

&	�	� �' B�6���� &	�� 	�4 �� &8� ���/� $�6

� �' �� � ��=0 �	 �/+�!������ &	�� $�6

 	�4 �� &8� ���/����/�/� �\90 �//K� $��	

���	 )05/0≤P( �/.+�/0 �4 $��D �� .

� �' �	 ���/� &	��6/28 �	 B	�� 2�!  �:�C

� �' �/.+�/0 �4 H� ���/� &	��2/21  2�!

	��  E�8�)4(.  

  

 !�?Q4: T4���?� 9�����+ ��M �5 ()*�  Y�')���)± 5�+?)��"+ ��U4(  

T4��()*� ��M   5
.) e� �����9������(  ) �5 �����
'�� �� �+
� ,-.(  

/���*J. �+��� T4��) SPAD(  a 6/31  b 7/47  

) 3�
� c�;��+9�)�"*��(  a 4/121  b 2/143  

3��  5+?K� 3�
� *M �5  a 00/9  b 61/16  

����� 3��  5+?K� 3�
� *M �5  a 2/7  b 0/12  

) ��*  _*� !
Z9�)�"*��(  a 05/29  b 02/38  

9�)�") ��*  _*� d*>(*��  a 8/0  b 2/1  

9�)�") 3�
4 !
Z(*��  a 2/25  b 8/32  

3�
4 �5 3)+5 5+?K�  a 92  b 124  

*  3)+5 5+?K� 3�
4 �5  a 81  b 116  

(�*N) 3)+5 �+�M ���  a 21  b 28  

(���M �5 �*N
J�.) 3)+5 5*J�>  a 2860  b 3920  

,���(�*N) �5
�  a 2/21  b 6/28  

 7��C�\90 7O�<� 	��� &8\6	 "�3+ r�	� �6 �	 L��?�0 � /S.+�.�*� ��	 

  
  



]102[            ���	
��  �����	�                                                             :�	���� ������
����  ���������5)4 !(1396  

 

fB�  

3�WX� � ?�� /�+
>3)�45�� �
'�� �++ �

6*�  

 ����� �\/0' �	 $	��' L�9:�-02��� 

�6�0 �*� &8� 2�V+� 1+�� ��  )Guttman and 

Gregory, 2002; Nayudamma, 2003( �� .

��� 	��� ��� �\/0' �	 $	�8F0 L�AOD�� �

 	��	 	��� 1+�� �� ���/� s# $�6�./0 �)/4��

 2�V+� L�9:�-0 .	�4 � ��=0 "# �� "���� �4

�+�! $�=� � 8�� �\/0' �	 &8�$�6  $�./0

 �)+�� E�%F0 H� "��\A �� ���/� s#

�'80#�	B "�8� �4 �*� �0� ��� 8��0  7�M

�<�� �\�Z6 �6 8\+�0 �4 &��+� \4 $��j 	�8C

�\�Z6 8M�	 &�V\�$�6  �0�� �� ���+ 8/:��

�0	��B  T� /* �	 �342���  '� &	�?�*�

2�4 B"�6�/!) �9/)D $�6��j L��3C � �6

� $Z�# &�/j ���� �./0 ���K� 	��0 �4 (

�0	�/!B �\�Z6 k6�4 ()* ���+ �	$�6 

 �./0 8/:���0 .	�� 7OA � "�����+��<cS< 

)1394 (*�\0 &�/� "�/*h�0�� �\/0' �	 (

�+�<	�� �./0� 8+8/*� �V/�+ ��� �� >�� $

�+�! ��� �4B  ���< �� LOj � �6�/! d��\0 '�

 &	�?�*��0 ���< $�=� � 8�� '� � 8\4

��	��<�� �*�. L�9:�-0 ��4�0 �� 1���+ k6�W� 

�Y�C  �34 �	 2��� �+��Q�6 �./0 � 1+��

7�%0 "# �/:	 � 	��	  ��� Tm6 �/S��� �

�+�!B  1+�� U��Z0 �	 	���0 �6�/! d��\0 '�

�*� �34 �	 . 2����./0 � 1+�� �g� ���	 $

 E�%F0 �	 ���� ���� k��Z�� B�!�)+'�

 k��0'# 	��0 rS�Q0 $�6���/� �	 1+�� ���+

) 83+ &86�30Mirhaj et al., 2013 �	 B(

�:�C 9:�-0 �	 �4�  k��Z�� �Y�C�\90$��	 

 1+�� �)/4�� �34 ����� �	��  $�./0
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Abstract  
The cultivation of rice and shrimp globally has expanded significantly due to its 

economic efficiency. The purpose of this study was to investigate the effect of shrimp 
and rice combined cultivation on shrimp quality after salting and during its storage and 
rice crop. Therefore, shrimp biochemical compounds after salting were analyzed every 
two weeks, from week 0 to12. In addition, shrimp growth indices were calculated 
during raring period every two weeks (for 12 weeks) and rice morphological and 
performance indices were evaluated at the end of 12th week. The results of the 
evaluation showed that in general, all of the evaluated indices of the shrimps such as 
specific growth rate, conversion factor efficiency and survival percentage and also the 
chemical composition of shrimp bodies such as protein, crude fat and moisture content 
in shrimps obtained from combined cultivation with rice were favorable. In addition, 
rice and shrimp cultivation had significant effects on all morphological traits and rice 
yield, such as total leaf chlorophyll content, plant height, tiller number, tillers in each 
cluster, flag leaf length and width, spike length, grain yield, number of grains per spike, 
1000 grain weight, number of filled grains per cluster and the amount of biomass of rice 
plants grown under combined treatment of rice and shrimp compared to chemical 
fertilizer treatment. 
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