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 � 3��� ��	 �� KL# 	� � � 	� *�������	&7 KL# �,.M�3�  ��� � �	 ��� � :!"4� ����>>'. � N  :!"4�OP&
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 �� !D�� �Q1 R ���� �KL# 	� S&+Q��$ �Q��� T ��< ��� � �S9 *� �E R��' �	&7 *�� R ���� I��<��	�
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 .��� �D � �� :!"4� ������ +'	&U V��>��$ *��� ��W� *�&,$ S&+Q� IX� �D � �� S&+Q��$ ����> ��� �� �	��.� �

 *����M �V��>��$ I�� S�YD$� �����W����&H�� �KL#��� *��� 1Z�3����� V��>��$ �<���� � � :��[�  N � 	&\�

 �:��&E&��� �>�� R ���� �	 ���&7 ������ .8�	�� � :��&�	 :��[� R��' ���� ��� � � I��< �' �	�� �&E� �D.

�D$9 �� 3��LD���.< �C>��&� *��' ]	�1 � ��	&7 �&<��41 �*��'  ��	&7S�D�9 	�  �� 8�	 � �� ���� .��+'	&U �

 �Q��� T ��< ND��^ �_$ 	� � �D � �� I��&- �� �1�� � �-	 ����*�&7 .��� R��' �	 �D. � :��&�	 *����  
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»���&�&�C>��«4 1   � �D. � :��&�	  �(>H 	�

��9�	��6�� �D'�� �� �	��.� I��<����7 :��&E&� � 

�&+�� ^ � *�	&$�E �  ��*��� �,+E IX� �I'�$	�� ���

G�H�� � ��3� �>D.� )Wahl, 1989( . :��&�	 N �

 d��&E �� �	��.� T ��< ���e7 �� � 3�&� �D#&� �D. �

 �< �>��&1 N �f �E �f �)Fitridge et al., 2012( .

�D. � :��&�	 �� � 	� *����� 8	��6 	� �� g&h1

KL# �� 3��LD�����  8	��6 	� �7!"4� ���� V,�

 *� ��9���^ �$�)Madin et al., 2010(�  ��	&7 �� � �

 �� �D. � :��&�	 �'*9�� ,.M�3�  ��� �4�
� � ��

� �$&< ��
7 �� �+B.� N � �>���  �� �	 ��� �

8	��6� I�
�7 3�>����>'. D$9��&��C>��&� ��� 

�	 �� �' �>D.�� 	&7� ��7 � S�>U�:�� KL#��� 

	� ��  � 	��# 3��LD���	&��^���  �' �<	 �� d$��

 �D. � :��&�	�����^) I"< .1 ���	&7 	��;D�� (

�D$9 ���� *�4$ �	 � 	� 	� C>��&������. �&��C> -

���  � *�� �' ��� �� � �D<�� 	� =���� :	&H

���� i-�� �>D.� �;D.� ��	&7 	�D1�� R $��� 

.'��$5� KL# 	��E �3�< �� *�  �	 KL# �� S9

� R��'��>�� 4' �� ��3� L� �
- �� ��	&7 *�<�� 

*9�� ���>��' )Burridge et al., 2010( . :��&�	

 R ���� �	&7 �
4M 3���$� ���e7 i-�� N�>j
� �D. �

 )�� R��'�/�D�� ��� � �	&7 I"< ���e7 �	&7 *��

 *�"�� R��' �8	��6 ��L�1Z�3���� T ��< ��� � ��

����&� A!D1� �KL# �� �k�� ��&� ]��1 	� A!1� ��

 	�4� R ���� �S9 *� �E 	&,- 	�3����� � �� 	&U  �+'

 *����� ��!� ��[l7�:��  �	�� �L>�)Ashraf et al., 

2017( .D$9 �� 3��LD��� �&��C> �� �� ���I  ��&� �&E�


�� ��� 3�>4' �� .��	�� ��9 �� *� 	� ��   i-��

*9 �	P 	��;D�� R��' 	&\� � 3�< ��	&7 �� ��

KL# 	� )���� :��&E&�� R��' �	 ������  �� �


��N ���I 
� ��&� �&E�� ��� 	����� <	��6�  �

*��f$ KL# G��U� mU�>���� 3�>>' )Tett, 2008( .

�D<W^	� '�7 ���:�, ��� d+#�  �1��9D$� �&��C>  ��

� 3��LD����< �� �� 3����� �'�I  �� *9 �\� :��[�

���T� �. .� 	��	�� ��� 3�< n&>
� ��	&4' �� 

                                                             

4 1
 Biofouling 

)Nash and Waknitz, 2003( . :�,�'�7 3�����

���� ��9 	� d+# ��" �6�	� 
$ 3��LD�� ���$�' ���&<  ���

.� 	��	��  �	�&� �� �� � 	� �(>H 	� 	� 3��LD�� IX�

�# o&Q� m�� � 	��# 3��LD���	&��^���$.  3�����

'�7 �� 3��LD���:�, ��� K�� D$9 �1��� �&��C> ��

� ]��	 ��� 6��� 3��' ��� )Guenther et al., 

2009(. '�7�:�, .� 	� K��	�� � 	� mU�>� �� � 

KL#� �D<�,$� ����&< � �� �
7 K� I � ���  ��

 .�	�� :��&�	 �� A�h7�  

  
 60�1. ���� �� 9
�:' ��;< 2��= 2���'� �($5��(  

>��$� 6��+ 2�� 	���  

 �� �D. � :��&�	 	��;D�� 	� �	��.� I��&-KL#�� 

[l7��  .�	�� �&E� �7��LD� T ��< �;Q>� �� 	� � �$	��

 	� :��&E&� n&>7� :��&�	 D. �� ���6 ���9 	� �

 �fD.� �Q��� T ��< � � �����eE ��(#&� �Ih�

.�	�� S9 OP&
(���� KL# G��U���� ��� 8	��6� 

���T �-�.�� ��� �	�  �<	�D. � :��&�	  �

*9 8�D.^� )���� ����>' )Cook et al., 2006( .

���W�� �� OP&
(� 3�4$ 3�	&1��� *�&>-�N  	� I��-

���� R 9 ��&� 	���� ��� 8	��6 n	��� 	��*�  S&.��

����^$� )Seymour and Bergheim, 1991(. 

��*�� �9 ��&�� ��W� n&$ �� �W� �� 3�<���9   

'�7�V ��� )'��7 �*9��*� 8�	��� ���W�� � ��*�� 

���W�� fD.��  �	��)Beveridge et al., 1997(. 

���W� �� 3��LD��� '���L�� ��� IX�) p�$��*� 		�� � (

���� i-�� R ��*�� �W�� (���  m+(� ��&� �  

� S9 	���$&< )Madin et al., 2010(. 1���  ��

;�7�:�; ��� �� 3��LD�� �' ��� *�4$�*� 		�� �  i-��

���� R 40 �H	�� ��*�� (�� ��&�� ��� KL# ���*� 

�;� 	� �. �W� ��� � �+6��&< )Phillips, 2005(. 

�W�� '���L�� � �)'�*�� �� � d�� V ,7� I �W��  

��� 	��*� ���� �	 R ����� )Cho et al., 1994( .
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(�� ��&� �&E�� � n&��� � �� D�� ���$�&7 '�L�� 

���W�� '���L��  )\� :	�# � �	 V��>� SWE �

��� R��' )Wu, 1995(.  

  
 60�2. ���'� 2�� $� A=(B� &(�'C'� �($5��(  

  

�W� �� 3��LD�� :	&H 	�� ' � V��>��L��  )� P��

(�� ��&�� 6 R��'�3��'��  :��&E&� 	&\� )� �

�)��� � R��' 	&7 �$�� 	�� ��� )Madin et al., 

2010(. ��< T ��	�����^� �� ��Q�  ��&� 3��
� ��

�9� [l7 3�< d���:�� � ��� (
E ����  :��&E&�

�<�� �>��&1 )����. �E *� e7 3��
� �� S9��:�� 

���	�E� 
�� I��&- ���  d
�7 �� �' �>D.�

[l7 �;Q>� �� 	� )���� :��&E&��� �	�� )Yan et al., 

2006(. �� *�&>-:��[� A�X� �E *�  �� *9 :�< �

��*�� �	P 	��;D��  �� �	��.�=�$*�>7 ��Y�*�D�&6  �

��*�^���  ��	&7 o&Q� ��)Abelson and Denny, 

1997( �� �<	 � � :��&E&� ����^ �>$�� � � 	� *

)Leichter and Witman, 1997(� � ��*��  ��� 	�E

 	��;D�� ���D. � :��&�	 3�����+��� mU�>� 	� ��� 

[l7�� �	�� )Yan et al., 2006(. � I��&- �f�  IX�

	&< �	&$ :�<� $ :	��� �E	� ���  I��&- ��

[l7�	�W^� KL# �� )���� :��&E&� 	��;D�� �� ��

�>D.� )Qvarfordt et al., 2006(. ) I"<2 	��;D�� (

 *�4$ �	 	&7 ��	 �� )���� :��&E&������ . I
-

&(7 s �9 i-�� OP&
(� ��	&7�V ��� ���*�  � � 

*9 �� /�D��� ����&< � �'��$�&7 t�� i-������ � 

 � ��� 	� �<	 R��'�*� <	��6� ���^ )Hodson et 

al., 1997() I"< .3 �	 KL# 	� ��	&7 s &(7 3&�$ (

 *�4$�����.  

  
  

  

  

  

  

  

  

  

  

60� 3.  A=(B� &(�'C'� 2%��(/C D�C �'� ��$3 E��F 6=($��($5��( � /�/C �'�  

 )Cardia and Lovatelli, 2015(.  

  

8�	�� ���	�' ��$� 	� ��	&7 *��' ��
7 ���� ��� � �

�D� ��	�� We7 :��&E&� �� 3��LD�� �3�>>'  �� :��&�	

�D. �  � � 	 �� 3��LD���:����� $�"��"� �� *�&>-

�E �f N D$9 �� 3��LD����&��C>$ ���� ��� o�Q� 
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)Willemsen, 2005(. ) I"< 	�4 �� �-&$ (v
6�� �

��7	�4� I��#I
� I;$ �  ��E�.<&<� 	&7 �

 �� �	��.� *�^���� *�D�� 	� .��� 3�< 3��� *�4$

 	&7 �&<� �.< ��E ����fD�� n&$ N � �� n	���

�� 3��LD��� �� �� .�>>'��� �� n&$ N � �� *�&7

I
� ��&���.��' 3	�<� *�&� �> �� )' � I;$

 
  60�4. 	;'�;( %( 2G�-��D�� D�C ���H��C 6��+ ��I 2�'� 2'��  

  

 �� 3��LD��� �.�� S9 �� 3��LD�� �� �' �41�M �

 ��&� �� 3��LD�� �  � 	&7 �� �" ��� V��9 *��� � � 	�

 �� ��$ ��� � ��
�<8�	�� ��
7 ���� V��>� �

 I"<) ��� 	&7 *��'5 ���	&< 	&7 n&$ N � .(

 *�^���� 	� ���� 8	��6 t	�� n	��� 	� �". �

�� 	��# 3��LD�� �	&� �". � �&< 	&7 n&$ N � .���^

$ �;D.� 	��>< ��	 �� �' �D<�� t	�� 	&7��$2 �� ���

���.< �P�� �-�� �	�� �' �D �� � ����^ � &<�

 .��� 	&7 �� �D
' V��91���  �� 3��LD�� :�(��Q� ��

G�H �D�&6��� ��	&7 	�>' 	� ���  �j��H SWE

�L'������ *9 8	��6 Kx� ���>� �	 ��V H&7�y 

��� 3��' )Bao et al., 2007(. 
7��  ��	&7 *��"$

� :��[� i-�� *� 	��� ' R��' IX��L��  � S9

4'�^�� �< ���&1 ��	&7 �
4M)Qvarfordt et al., 

2006(. � N � I��&-��$�&7 fL1 i-��� ����*�  �[� 	�

.'� R��'��*5 ��� t���*� ��$	� � � ^	�6�  	&7

�&< ��>� )Madin et al., 2010(.  

 
 60�5. ��J��� 2	 !"(D�� D�C 2�'� 2'��  

  

 � �H��$� 	�"'�	H��;2$�K  

�� � 	&4' S&>E 	� �(>H *�^���� *�D�� g&h1

��� 8	��6�*� � 	� .��� 8�D.^ A�� 	� N  *�D��

<	��6 V��� �$&^� ���� 	� /�� ��  �9���  )Lates 

calcarifer � (!U�� )�� )Sparus aurata (

�>D.���< �� �E&7 �� . T �>�� �$&^ 	&\� � S9��� 

�� � g&hY� � �L'������
� ���4 \� :!"4�	& 

.�	�� �&E� )���� :��&E&�  *�&� �6&$ �� �E&7 �� N �

� 	� �(>H *�� hhY7 �'��� �&>�� �7�� 7 ��	�
  	&7
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��� 8	��6 ��E�*� 	� ��  ���&1� �(�&7 �;Q>� 	� 

$��D�� ��� 	&\� .�D. � :��&�	 �� �>��� � ���  �	

�&7 ���� 
�7�I .��� 3�&
$  �' �7!"4� �1��

 �  � 3�&
$ ��� � 	&4' S&>E 	� �D. � :��&�	

 	&7 *�� R ���� �I��< ��	�� �&E� I"4� ���� A�
D��

 �D.� �*�< N�f>� �[� 	� 3��� �� �" ��� V��9 �

 *�<�
4M�� *� �E R��' � R4' �[� 	� 	&7 �

 ����;7 *���� R ���� � *5�.'� *���� R��' �S9

 ��D. � *5�.'��� �>�� 	&7 s &(7 �P�� ��� ���I 

 �[� 	� 3��� �� �� � :	�.1 ��� � �*�< N�f>�

 	��� )D.�� � ����E � 	&7 *�� R ����KL#��  	�

D$� �� ��9 ��&� ]��1 R��' A�
D�� �*��&U =�f>� ���

KL#�� R ���� �T��� 	� ��9 	�� R ���� A�
D�� �

 ���� A�
D����	�
��� *� ��9 � �� �� p�D4� �

3�<�;D.�  A&h� 	� *5�.'� R��' �	&7 3��� ��	 ��

 	&\� )'��7 R ���� � A�� =�^�,+E�� 	� �\� �

 �;Q>����.  

 ���!��( A=(B� &(�'C'� &M0I� �� 	���5� D�C

 6�N 2����0�(� %(��/;('� /��� /�!�.  

1 - � *�&� :��LD� �� �E&7 ��$&^�� �S&�	3��'  ��

 ��	KL#��  ��D�� ��;Q>� �  � Ih� �� 	����� �. 

 	&\��$&^�� 	� �	 y+DY� �*������	�� y+DY� � �

.���^ {Y4� �&E&� �� �.4$ *���� � 3��'  

2 –  IX� 	&7 �� �D��  �.4$ :��&E&� �� n&$ �� :��[�

 �
4M �fD��^ � *5�.'� R��' �*�� R ���� *����

.���^ N��(7 	&7  

3-  	� )���� V��� :��&E&� �j��H �  �	P 	&\�

 ����^ ��	�� �;Q>���	&U  	��;D�� *��� �^� A�X�

 �� �-&$ �j��H�L'������  �'I"4��7��� N  �$&^

7 ��� )���� *��� � � �� �� � �< ����^ N��(

 � 	&7 	��;D��1Z�3���� �� �D�� *9 �.4$ �*�&D� �

.��� R��' 	&7 ��	 �� �	 *� ��9  

4–  �� �E&7 ���$&^�� �KL# �� �D��  �.4$ V��� �

 *9 	��;D�� R��' ��E �H�hD1� ��� C>��&� �D$9

.���^ )���� *� ��9 �� �D��  

5–  �U 	� )���� :��&E&� �.4$ �$��� 3	��

�.< ��E �$��� ���$�� � ���^ ��	�� 8	��6 �&<�

�:��&E&� �.4$ *���� �� m��Q� 	&7 �7�� .���^  

6–  ��W� �� 3��LD��'���L��  �� }��H ����W� �

 	&7 ��	 �� )���� :��&E&� �.4$�����'.  

7 –  ���� N"
� 	&7 �
4M 3���$� �X'��� ��&< �(�

.�&< 3��LD�� *����� �	���f$  

8–  }��H *����MKL#��  3��� ��\� �� ���^&+E �

 G��U� 	�KL#��  	��;D�� ��E V��>� T��� �

.)���� :��&E&�  
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Abstract 

 

Biofouling is small and big creatures (such as barnacles, shellfish, and algae) which are attached 

in the cage farming industry on cages and creates many problems. These problems typically 

include increasing the weight of the net, reducing water flow, creating undesirable environmental 

conditions in the cage, increasing the risk of illness and managing problems. In general, many 

undesirable managerial processes, such as unsatisfactory food, inappropriate feeding time, 

inappropriate site selection, unstructured cages arrangement, inappropriate storage time and 

harvest, increase the effects of these creatures and production costs. There are many ways to 

reduce the effects of the presence of these creatures, including the use of anti-fouling, washing 

the nets, removal, and drying of nets during sunshine and other methods. In general, with the 

consideration of some management factors and considering environmental conditions, the 

presence of these organisms can be reduced. 
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