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�� �;0 :��Q :�3�� . :��Q %��
�D 	
��b� :G;6    `:G�

5�     �=�G� :G;6  1G  	= .��� +,G-  ./0 1G23�   ��G�4
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1. Foliculating 
2. Penaeidae 
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 K6<L6�:;6  ����	� `:�   NG9a �=:3���A � :G�   �
  �0 �GGG3M�	�3 %�GGG�4	  +�:GGG<4 o�� �GGG� `��GGG���

`��:3�   :G� .	G7 . |a�G�    � �G
	�3 �K�G36�0 .�G= 
�� @0 %�	�3  � �4  �G�  1;�A `�2�>�)Palintest, 

UK (U��;��6�>� ��  N
	= 5� }6�	� .�=`��:3�   .	G7
:3:� . `�2�>� �� `��&�>� �� +6<�� �{�4���4�   	G��
 +:�)HANNA instrument, UK ( %�	I  �pH   �G�

pH  	GGG��)HANNA instrument, UK ( ��� 	GGG=
�f�>10:30  ~�'`��:3� :� .	7.  

4.2. �&.�C�4)����E�� 1  

536�3   5GV  .�G=      ^	G> �� `��&�G>� �G� �@0 �� `:G�
 �� U
	�GG>� .M6GG;6
,L1-10  �GG 10-10 �GG<�  	GG�;

�-� :3:� .��> . HPE �cd>1 �<�    	G= �� 	G�;
 �-� 	�  �G94 ��� .��BHA ) K	G��  ��G�;0 (

:� `��� �94 .536�3  .��6= �
�	� �� �=5�   %:G�
24  � 48  .��� �� �f�>˚C25 ��� ��	- :3:G� ` .

  .	�4�G� :G�� �� cA   �0 o���G� ��G=    � ^�GP3� �G=
P�3r  o����	�  J�ECFU/ml    o��,G7 �G��
:� )Rahmati Andani et al., 2011 .(  

5.2. ;��� G�9�! � B�.H! �&  

    �� .��G�0 .�G=,;�30 ^�GP3� .�	� ̂ 	G3   ��,GL�SPSS 
Y�3r 19  �.�	�  ̀��� UG<�  � 5
,P    o�� �� �G=

 	R8
 c3�G
��� ,;�30  5GL)One Way ANOVA ( �
 �6��0Duncan :� `��&�>� .  ��6G��0 ^�P3� �� U�-
+��	3 `��� ��6�  .�= G�5  �G>�     �� `��&�G>� �G� `:G�0

O�	76�;64 �6��0 G :� �>�	� O63	�>�.  U-�:E
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 ~RGG>GG���� ��� %��GG&  ��6GG�  �GG=05/0<P  	GGh3 ��
:� 5�L	7 . �� �=���6�3 H>� .�	� 1�C�=^	3 ��	L� 

 U�4�2010 >� `��&��: . 

3 .J�� 4  

1m �	A :'�� �
��� ,;�30  ^�a %��:G=6�	4 �   ^�Ga
+,GG- �=�GG� %/6GGTL � `	GGQ ./0  1GG23� ��GG�4  ��

+�:Q 1 �>� `:� `���0.    �G� ��G93 g
�G�3   :G=�  5G4
1m �	A �VQ6  U��- ��:b�    %��:G=6�	4 � ^�Ga   ̂ �Ga 

 �`	Q5�   �G� �GL� %/6TL %�6'  6G�� .  g
�G�3  ,;�G30
 
��G�  :G'�� � 1m �	GA   ̂ �Ga  %��:G=6�	4 �  ^�GGa 
%/6TL� �� :�� � U�- S
���0  O]�a� G���� ���   ��G93

��� )05/0<P( . ��93 g
��3��  :=� ��:GE 35  :G'�� 
1m �	A ��   ̂ �Ga  �43  :G'��  %��:G=6�	4 ��   ̂ �Ga  ��

%/6TL  �-�G�  ̀:G3��    S
�G��0 ��G
�A ��   5G�L�
 S=�G4
�>�.  

 %�	I  g
��3pH  �G9
�,L� .:3�� ��   ���G�  ��
 �GG=���  5GG� ��GG>�
�GG<-  �:GG���� ��GG93 . �� :GG��
 �GG�j724 �f�GG>  :=�GG� ��GG�  �� %�	GGI  1GG
�

O]�GGa� �GG=���  	
�GG> 5GG� ��GG�3 GG����  �GG��� ���
)05/0<P(. �� ��j7 �� :72    �G� :=�G� ���  �f�>

 O]�a� \]� ��� ����   ��:G3 ��93 ���  �G�� �G�   	
�G>
�=���   O]�a� G����  ��� �G����  1G�C�=  O]�Ga� 

 	8� ���  �� \]� ��� ����   �6G�3 ��� �G��    ��G�  �G�
��4	  ) 	8� � \]�50  :G'�� ( O]�Ga�  G����  ���

��� ��93 )05/0<P(.  	8G� ���    G�  �G�  �G�4	  ��
) 	8� � \]�50 :'�� (  O]�Ga� G����   �G��:3 ���
)U8�1.(  

-�KL 1.  M�N 2�O!��+ ��KP�%���	) 	� K�� � G/ Q08R: � ;��L M�N Q��K�&8��' �   

 Q��'�!8�� �������  

)SDN �	� KT��( 
;��L 

Q08R:  

%���	) 	� G/ 

Q08R:  

%���	) 	� K�� 

M�N 2�O!��+ 
a

36/0 ± 89/36 
b 52/0 ± 92/10 

c 47/0 ± 11/7 

M�N Q��K�&8��' 
b

05/5 ± 48/39 
a

71/2 ± 35/63 
c

19/2±20/36 

*`���  �= 5G�   %�6G'Mean± SD           O]�Ga� .���� %��G&�� O�	GE �G� XG
�� 	G= �� ��:Gf� � �G>� `:G� `���0 G����  ���

)05/0<P (��=:�. 

 
GE�1. U!� Q���pH B�C�,� -8� �� V9 W� 1�&����!  

 |Y9� ���� �� %��&�� O�	E��93 :�=��  �6Q� O]�a� .���0����  ��� ~R> ��05/0<P �>�.  
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\�GG>�	� U8GG�2 +6GG<�� �{GG�4�  ���GG�  ��
��� �=   �G�j7 �� :��24    S=�G4 �f�G> �GL�
�  

 O]�a� �;����� ���. :93 `:=�9�. �;�  ��j7 ��
72  +6<�� �{�4� ��:b� �S
���0 F�	� �� �f�>

� \]� ���  ���9  :=�G� � 	8� ���  �� � �6� 	
 O]�a�����  ������ ��93 )05/0<P(�    ��G�  �G� ���
 ��4	 ) 	8� � \]�50 :'�� ( O]�a� G����  ���
���:3 .��4	  ���  ) 	8� � \]�50 :'�� ( ��

   O]�Ga� 	8G� ���  � :=�� ���  G����   ��G93 ���
��:3.  

 g
��3 ��U8�3   ��G93���    �G�j7 �� :G��24 
 �� �S
���0 ���� �� �f�>�=r �=���    ��G�  ,Q

\]�� K�36�0 ��:b�  �9=�4 :3�������  �;� ��

 \]� ���  ��:� K�36�0 ��:b�I  	   	
�G> �G� �
�GG=���   O]�GGa�GG����  ����GG��� )05/0<P( . ��

  � :G� `:=�9� K�36�0 ��:b� 1
	��4 	8� ��� 
  ]�GGa� �GG=���  	
�GG> �GG� OGG���� ��� ��GG93 ���

)05/0<P.( ��4	  ���  � :=�� ���  )  � \]G�
 	8�50 :'�� (�� �  O]�a� H=�������  :��G��:3. 

 ��j7 �� :��72 1
	�9� 	8� ���  �� �f�>  �
 ��,G� 1
	��4 :=�� ���  ��    `:=�G9� K�G36�0

  �GG=���  	
�G> �GG� � :G�   O]�Ga�GG���� ����GG��� 
)05/0<P( . ��]� ��� \   S=�G4 :G3��   ��G�  �

��4	  ) 	8� � \]�50  :G'�� (   �G9
�,L� :G3��
:� `:=�9� K�36�0 ��,�� �;�  �G�    O]�Ga� HG=

����:����:3 ���.   

  
GE�2. �X��'� Q����U! B�C�,� -8� �� V9 W� 1�&����!  

 |Y9� ���� �� %��&�� O�	E��93 :�=��  �6Q� O]�a� .���0����  ��� ~R> ��05/0<P �>�.  

  
GE�3 .7��48�) Q����U! B�C�,� -8� �� V9 W� 1�&����!  

 |Y9� ���� �� %��&�� O�	E��93 :�=��  �6Q� O]�a� .���0����  ��� ~R> ��05/0<P �>�.  
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�
	�3 %�	I     �G�j7 �� :G��24   �� �f�G>
     � ��� ��G93 �G9
�,L� :G3�� S
�G��0 ����  ��G� 

:=��  �G� � �G91
	 )mg/l 36/1±55/38(   ��G�  �
  �G�4	 )   	8G� � \]G�50  :G'��(   1
	GG��4 �G�

 ��,��
	�3 )mg/l 72/0±67/7( �=���  	
�> �� 
 O]�a����� ������� )05/0<P( .   � \]G� ��G� 

 ��� ��� 	8  O]�a� H=����  �G��:3 ���:�.   �� :G��
 ��j772  �f�> �� �
	�3 ��:b� G�=r   �G=��� 

	2
:�= �� � ���� �9=�4 :3��   O]�Ga� G����  ���

 :3��� ��93)05/0<P(� )U8�4(. 
U8GG�5  ��GG93��� 24  F�	GG� �� :GG�� �f�GG>
 �S
�GG��0 �� %�	GG�3 ��,GG�GG�=r  :GG3�� �GG=��� 

���� �9=�4��� � �� ��j7 �� :72 �f�>  ��,�
 %�	�3 :=�� ���  ��  S
�,GL� �G���    	
�G> �G� �

O]�GGGa� �GGG9
���0 .�GGG=���  GGG���� ���  UGGG��-
5hE]� ��� ��93 .� )05/0<P(� �� �;�E  54 	
�G> 
 �=���  :3��S=�4  G�L�
r  ��:Gb�  %�	G�3   tG&E ��
� :3�	4 ��  O]�a� 	2
:�=���� :����:3 ���. 

  
GE�4. 
�� �4 Q����U! B�C�,� -8� �� V9 W� 1�&����!  

 |Y9� ���� �� %��&�� O�	E��93 :�=��  �6Q� O]�a� .���0����  ��� ~R> ��05/0<P �>�.  

 
GE�5. Q�� �4 Q����U! B�C�,� -8� �� V9 W� 1�&����!  

 |Y9� ���� �� %��&�� O�	E��93 :�=��  �6Q� O]�a� .���0����  ��� ~R> ��05/0<P �>�.  
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 g
��3 ��+�:Q 2    �
�G
	�4�� H4�	G  S
�,L� ��
GG�=r �GG=��� �GG9
���0 . :GG� `:=�GG9�  �GG�=r 

 �GG=��� 	2
:GG�= �GG�  O]�GGa�GG����  ����GG��� :�
)05/0<P.(      S
�,GL� HG= :=�G� ��G�  �� :�W	=

��� :� `:=�9�    HG4 ��G�� �=���  	
�> 5� ���3

�6� . :=�� ���  � 	8� ��� 5� J 	    � 1
	�G9�
	�4�� H4�	GG  1
	GG��4 �
�GG
 ��24  �� :GG�� �f�GG>

 S
���0 F�	� :��G��� ��   �G��    �G�j7 �� :G��72 
\]� ���  �f�>     �
�G
	�4�� H4�	G  1
	�G9� ��

����.  

-�KL 2.  ����� '�� Y'��! �� ���U!)CFU/ml (���	 
�Z[ �� �D���	) 1�&����! *)   

����!  
 ���	)
\�=(  

	&'  24  72  

K&��  102×1/14  d 103×3/6  d 103×149  

]^�  102×1/14  c 108×6/169  a 1010×197  

�E�  102×1/14  a 108×6/254  c 1010×6/180  

 �E� � ]^�)50  KT��(  102×1/14  b 108 ×5/213  b 1010×5/184  

 * %��&�� O�	E �6�> 	= ����93 :�=��  �6Q� O]�a� .���0���� ��� ~R> ��05/0<P �>�.  

4 . % P�$0Q�+� �.�A  

\�>�	�   %�G�;�R� G'��<      �M�	G�3 :G;6  �G��� 1
	G 
) ��:E90  :G'�� ( H�G�> ��     ���G
,�0 o��	GA .�G=

 UE�	� �� 54 �>� �=�� .�jB �� ���3 �a6G> �   ��G>
  � �=�GG� �GG>6 :GG>�L    .�jGGB � �GG;0 ��6GG� �:GG�

O	GGu� �GG� �6GGQ� 5GG� `:GG93 :GG
0 ..�GG=,;�30 g
�GG�3 
6�`��:3� � �
���    %/6GTL �G3M�	�3 %��4	  .	7

0 �� :�� � U�- S
���   �� �G�-�� 1G
� p  :G
 �G�  :G�4. 
��� ��93 g
��3  ��:E 5435 :'��   �G3M�	�3 %��4	 

 �K�GG36�0 +�8GG�� 5GG� S
�GG��0 ��GG�� �GG� %/6GGTL
�>� `:� ���0 ��� �� %�	�3 � �
	�3.   

��� �� K�36�0   �� U8G� 5> 5� ���� .�=
 OjE ����� �6� :X;�(  6G 6L U8�   NGL�	 6 �

�GG36�0 �0 �� 5GG4 U
:GG�  �GG8�<Q \�GG�6� 5GG� K
�� �6�w @(  6�G� U8�    �0 �� 5G4 NGL�	 6 �

   .	�4�G� �G>6  K�G36�0   .�G= \�G36����	�3   5G�
  �G� U
:G�  %�	�3 � �
	�3  �6G�w k(    U8G� 5G�

�	GG�=   \�GG�6� 5GG� K�GG36�0 �0 �� 5GG4 NGGL�	 
�� U
:�  �
�
	�4�� �6� )Ebeling et al., 2006(. 

.	�4��  .�=%�	�3  ��>)�3 	
�G&
	 (  � �Gq�<-pH 

�� S=�4 �� ���  �:�=��� �;�E .	�4�� 54   .�G=
O	u� :��4�    UG��f �� 1G
� S
�,L� JQ6� %�	�3

��   :36G�)Nabi Bidhendi et al., 2011.(  g
�G�3 
GGG�;�R�r 	GGGD�E S
�,GGGL�  � �GGGq�<-pH ��  ��
�=��� �9
���0 . ��� ��93 . �G� 	I  1
�   :G3�6 

� 		e� .	�4�� �;��L :��� O�	 �	�= .�=.  
  %��;�R�`��� ��93 :3�    .	�4�G� �/6G��� 5G4   .�G=

  SG� �G<��- O�	 �	�=     �� K�G36�0 OjGE �� .	G 
N�<Q 5� ���3 ��� = .	�4�G� � �   .�G= ̀�6G�  ��G> 

:3��� �      :G�3�� `��G> �G��	4 ���G�� .�� 	G� 1�C�=
  �GG� 	epGG  �f�GG> NGG
 �� 	GG��4 �� 	8GG� :GG3��j7 

)Hargreaves, 2006; Hargreaves, 2013.(  g
�GG�3
 5GG�;�R� 1GG
� ����� ��GG93 ,GG3�  �GG�j7 �� :GG��24 

 S
�G��0 �� �f�>�     	8G� ��G�  �� K�G36�0 ��,G� �
5�  U;�`��> 	4 ���� ��6���� �5  �L�
 S=�4 �f	>
�� �;�E :3�� 	I  ��:� \]� ���  �� 54.  ��� �� :��

 ��j772 ��f�>   	8G� ���  ��   �� �G9
�,L� :G3��
 ��,� K�36�0:� `:=�9�.  �G� 1
�   :G3�6  5G�   UG;�

 ���	4 ���� �6�3� 	.	�4�� ��	> O	u� 	e�  :G��� �=. 
 ��j7 �� �L	� ��72 \]� ���  �� ��f�>   ��,G�

 � ���� �9=�4 :3�� K�36�0��93 :�=�� 1
� �  �G>
 \]� 545�      5G� ��G3 `:GCA %�G�4	  1���� U;�

� �����9�� �>6  `��&�>� .�	� .	.	�4  ���� �G= . ��
 ��4	  ��� )   	8G� � \]G�50  :G'�� ( G4 � S=�

  ��;�GE K�G36�0 ��,� S
�,L�  ;��G� �    ��G�  1G�
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 � \]����� 	8� ��� w     UG�f 	G
� \]G� :�3�� 53
��       5GQ�6� �6G��4 �G� ��G
�A �� 	8G� :�3�� 53 � :�4
�� �6� .�� 1
�  :3�6  ��G93  :G�=��  �G�4	   JG>��� 

.�	� ���	4 ���� u�.	�4�� O	   �G=   .���G�L 1G
� ��
:GG���.  S=�GG4 :=�GG� ��GG�  �� ��,GG�  K�GG36�0

`:=�9� �:` �� U;� �� 5� :3�6 � ���
    ��:Gb� �6GQ�
%��:=6�	4 .��
�   �=�G� %/6TL �� ^�a +,G-  ./0 

123�   5G� �6Ga 54 ����4  rG;,��     UG�f �G��	4 �G���
�GG� :GG�4  �,GG3 �/�GG��E� �=��6GG= :
:GG�  �6GGQ� �

.	�4�� � .�=`�6 ��> :���.  
 %��;�R� ��|Y9�     � �M�	G�3 	G'��f 5G4 `:�

�> �� �6Q6� 	&�L� K6<L6� H 5G�    �G>6  ��YG>
.� �6 � �� @jQ ���	8�   	
��Gb� 54 �3��� ��� ��6�

 :�G��� �;����� :E �� �M�	�3 � 1�	4�    1G
� �
���G4
� H��>5     �G� S
�,GL� .	e�G� �6G�    1G�C�= :G��


.	�4�� O�	 �	�= .�= ;�� ��   � �G
	�3 �K�G36�0 �
6
  �GG� O	GGu� 5GG� �� �GG�� %�	GG�3  :�3�GG>�)De 

Schryver et al., 2008; Nabi Bidhendi et al., 
2011 .(5�     �H�G�> 1G
� �� �
�jGB ��6� �	W��� �<f

   � �6GG>�8L�	 6
 F6GG-� +�GG��E���GG�a% .�GG= 
�� S=�4 N
M6;64�  :��
)Voltolina, et al., 2004 .(

 ���;�R�r  ,3 	D�E   �G��	4 �G��� �� %��&  :�W	=
   �G�� :G� %��4	  1
� @jQ ���� �� %�	I  JQ6�

 cdGG> K�GG36�0 ��:GGb� �:GG��� %�	GG�3 � �GG
	�3 ��
�L�
 S=�4 �=���  .��    g
�G�3 F6G�P� ̀��:G3�   .	G7
 �3M�	�3 %��4	 ��   �G&7 ��6G     .�G=���  �� 5G4

    ��G�  �� 	GB 5G� :� 5L�D� ���	4 ���� 54 �9
���0
 �:=���L�
 S=�4 �3M�	�3 %��4	 .   

\�>�	�    `:G� |YG9� �:��� %��;�R�  �G>�

 �� �
�
	�4�� H4�	  54.����L    �� 	�G9� K6G<L6�
CFU/ml 109-107  �G�   :G>�)Burford et al., 

2003; Avnimelech, 2009( . ���;�R�r  ,3 	D�E
     �G��	4 �G��� 5G4 �
�G=���  �� �
�
	�4�� H4�	 

:� `��&�>�� 5� 3 %�6'    ��� ��G93 S
�,GL� �3�GV7�
 �3�V7�3 S
�,L� 1
� 54� 	 	e���&�>�� .	�4��   .�G=

     �G��	4 �G��� � �G3M�	�3 %�G�4	  �� O�	 �	�=
�>� `�6� . H4�	  1
���P
�  `:�  �{G�4� ��,� 	�

 �� +6<��24  S
���0 F�	� ��Y3 �f�> G p 	e
 S
�,L� J�> 1�C�= � 5���j7pH   �G>� `:G�. 

1� H4�	  �� %��&   � \]� ���   ��G�   �� 	8G�
24  � ��Y3 �f�>72    �G� �3�G
�A �f�G>   :G3�6 

 p:
 :��4�  :��� 1
�.	�4�� 54   �G��	4 ���� �� �=
 � 	8G� :�3�� `��>     `��&�G>� \]G� �G��� �� 	G ��

`�	4 :3�. 
	� �� U'�E g
��3 \�>�  ��6 7 5P�3 �GL	   5G4

�� `��&�>� .����L  ���4 �� K6<L6�	
�> � �=��8=�� 
�0 �� `�	�= �
  �=.�	�    �7�6G;0 ��G� S=�4  S=�G4 �

 �6a .�	G� ��9L  �
/�GA 5G3�a���  �G=   �6G� `��&�G>� .
5P�3 1�C�=  �� .	7   5G4 �6G�  �G���  G�4	 � 

)	8� � \]� 50 :'��( ��� :3�6    JG>��� ��4	 
 .�	���&�>�� .	�4��  �� �=����  %:G�  � ̀�G 64   %:G�
:���.  

��'��,�R,  
�b� 1
� ��7:��
63    �� �� �6Ga 	8G9  � 	
:Gb  J �	� 5;

�
��E  �;�� .�=:893���  ����� � ���� :8G9=�{A� 
 `�293�� ��
,�0 � �� �0��� 5��� ��	�� :3���.  
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