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(t) *+�_÷øùáúµ
Ú¡ 

f*+�_ûüùáú÷ø%�û÷ø�ýþº«�)U��Õý
«��Ô

:����â�ý�º��a	
:�G:��G
����>���ý�«�Y

��÷øùáú�%�Ûþªá	
:�G:�>�����T��ý����U

�Y�Ú����û��úùá%þ�o������ $!G"!���¬Ú#


$%
&'()*��>û$%µþ+��t,-.�µ/01$!G"!
�

�  (2��1999a32��1999b)Y 

*+�_Ô÷ø�4a5ú�V6ùáú�/7ªá89:;<=G>?��

@YA�³BW6ùáú÷ø­�Ûþ�o9C<=G>?�­@�Dêê(�E

FYGHGGIÛJ¥ýK
ùáú÷øµº«
­@Yf�_H[�ûùáú÷

ø�µ�þ�LH�ûsa>G>H[ViXMNO��P��C�o�¹QRS

T�þº«U6
VW­@Y��#X�~%©
YZa[\>�}��]^%�

:�/7�á_`«����a
bc#T��Gde�f�«�Y  

ûùáú÷ø%g(hG��:;����þªáija�jhGjklm�

«�YnoÔp «qr�$
@��ÛJ��ùáú÷ø��o�Ôs�
qr

�Y  

�4a5ú�V6ùáúw�tu´ov¡¢�wx�GyOz{ú��|x

�ov}üwxúú¹G~wb
z{ú�3qr�w��noº«qr�$
«

����2zú��w}ü~wb
ú�Y  

(v) f�ú� 

f�ú  (Trichodina sp.) ã��wª«��:�á£#:���Vi
�S�

:;>�e��
:�ð(7�û:;÷øY  

1.  ��  

ö��_G�ö���_����/7�ûf�ú
�����#��
H[

>���Po��[��w�ª«f�úYf�ú�§
ùá[��H[�³��

�[>¹8Yff�úùá�H[%�þ:;��H[����a��ú¹� ]

¡¢
$%�þ�LH[ViXMNO��oQRST�:;£¤�_Õý
QR�

�����#YZ>[\%�ýýw�ª«¥�
VW­@�Ô_`ade�fa

Gbc#T���«�Yf:;�e��ªá¦�G���L�e�5%�_`«

�§����¥�Y  

f:�¨ªá_`«�%�Ôp�>%©ªQf¬Å�#�}��G:�«W

�¬%�­wxªáVi��G®:
«�Yf�úùá��[%�þ�L�[>

I[>Ga>NOVi¯P
«��Cùá�9C%þ�L°±²³a9C®´a

>G��­Y  

f�ú�§ùá�
°�_
H[a9C>�[�]°�_Ôs�>µ¶��
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�§ùá�H[>�[�DÔ9Cû=µ·¸��Ù|wx�ûf�ú:;
ù

áY:��ûf�úùáµ�#÷ø¹©� «
­º»�¥��¼��½¾P¿ 

(Viú¹ùáGH[ªá:;>G�«�)�:�
Ú¡��ÔVW­@aÀhU

��£ÁaU��ý>�¹ «ÂÃ­@�ÄþpX¥�Y�Ú�s��
ÅÆ#

MNÇa]¤7#�8�G�¹ÈÉ_�aG��ÊËÌ�ÍÄ��«�Y  

2.  ��  

±�Î�f�ú  (Trichodina sp.) ùá�H[a�[G¹8�L�f�ú�X

_7�Ï#ÐÑúëY#ÒÓ
}ÔÕÖ®�f�ú�ã��þªá��§
�Ã

�U×Ø#X�~©  (4Ù10 Ú)Y��~%©(Ûªá�Ã�Gªá�ÃDº«


�­>³:;]��(�EF�Ü�Ãªáµ�L�¹��û=�|wxÝª�Þ

�Gßà] ��v�÷ø]�Ã�¯P��È
áâY  

��#�e��a�e�5>:���Vi
�S
:;  (h·Y:) ��/

7ªá3f�_6
:;ªá�Ãµ���Tã(�¸�a¯SÄ=(äåaa/

7æ�1ªY��ªá:;f�ú��7;�#Ä=È�§ç%Ä=�e>:��

ØJ5'
�±§è  (2�198532��1990d32��199432��1999c)Y  

3.  Ä=¬Å  

¯S����J��f�ú¥'
!"��§
J&'é;�ê�
��J

&�Ôëì:�íµ>
�S�:;
?@îïð�ñ*%
Z=J&î�e
c

d�Y 

ª«:��ûf�úùá�w�gñ
¯òÔ®2(1)30 ppm
óôõ¯ö�G

(2)7�÷ 0.3Ù0.5 ppm ¯ö�G(3)øùú 0.7 ppm�a¯Sûü
%g�yz 12

W%�È�­w
ýþìf�úYÔ:;��bz� (^_izVa:��¥��) 

G:���eªá���'#��µ�UÄ=�eægñþú¯S�����ýp

��Y¯ö�x	
%��
ýp�¥'
��!"'#¯òÄ=µ�èY:>?

@�Øx
ýcd��YÔpÝªEFGH�%�w�#óôõ
´µ 24 W%��

æ����µè´ 0.2 ppmB�G 1 ppm���_  (Ô���aBKC) �¯òÄ=Y

�È´¯!"��ÊËÌ���¶¯©w��±�Æ�Y  

 

� 1.1  ������ (	
1994) � 1.2  ��
������ (	
1994) 
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({) ��ú� 

��ú01 GlossatellaaApiosomaaAmbiphryaaScyphidia ��_�*+:.
ã��wª«��§ªá#X�~©�:;÷ø�:;|þ�L:�Vi��Y  

1.  ��  

ö��_a�ö���_a>���_���/7�û��ú����§
÷

ø[��H[a�[aI[>¹8�Y��ú÷ø�H[%���­@(¥���

awx
³Vi�����
cðÆé
�P�#�F�®w�Y�7}ü��ú

 !ë"Æé#H�
Ú#Y 

��H[ûüVi��úÆé
$%CViXMNO��a$%#H[���

&
�ð
¬'
«W���Û]"()7QR3Ô|:��e��a�}��G

³*���L�ð«W®�G�¬%���­þ�ºVW­@YH��ûVi��

úùá=Ã��/7Ýª:;
v�]÷ø�ÔÝªNO]ßà÷øC+,H[>

G­@Y  

�§
��Ô®2÷ø¹©H[EF�´���³*­@��¥�Y÷ø%g

(h>;­���§��
2H[ViXMNOaH�VsaH�-b�wa>H

[ÆéViíS�Y#YZa[\a�}��aG�ð«W�¬%���þ:;_

`  (.����ÈÉ) �
+T��bc
�P�s��
ÅÆ#MNÇ>]¤Ï

Æ#:�
�P�Ôp·x>%©ªQf
��çè�#�ð«W�¬
�P®�

§�L:�ã/01Y  

��úùá#�¹
�[GI[%�þ�L�Ä°[�´��awxªáG�

GGI
«�Y
°�_Ô��a2���9CÚ8Ûþ�ü����°±34¥

�ûü=Ã�ùáµ�[®´a°±5²�þ�á6[>G­@Y��]°�_Ô

s�aµ¶�¹8��7
8�NOß9��û��%þXMVi
NO$%#¹

8�:;<=
>Þ�w�
ý
?@ßà>ùáú
��YA�Ô��ÔpAB

�fG³*���o9Cûs�Ûþûü:;
÷øY  

2.  ��  

����ë��á¢SCaÐÑúDa3ÐÑúE���úùá�+,���

#ÒÓã��þªá�D�§�U�X�~©  (4Ù10 Ú)Y��úF+�vXG¯

+�Ô:;�~a�e>H*ÕÖQL��úán%�þ#I©.¸�Vi¯+ 

(2�198532��1990e32��199432��1999c)Y  

3.  Ä=¬Å  

��ú��/7Ä=�
´(1)30 ppm
óôõ¯ö�G(2)7�÷ 0.3Ù0.5 ppm

¯ö�G(3)øùú 0.7 ppm�¯ö 24 W%Ä
�'
þìýpYÔpÝªEFGH

�%�w�#óôõ
´µ 24 W%� ��æ���� è´ 0.2 ppmB�G 1 ppm

���_  (Ô���aBKC) ��YGHJ�(:;�:;�wgK 3Ù4 �æèñ

1Ù2 �B�Y;­��ìLgñÈÁ¯òÚ�w#MNðOPM�òG@áN�O

POP 6Ù7 ��ýp('Y�È´¯!"��ÊËÌ��
´�¶¯©w��±�
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Æ�Y 

*+©znaVi��
�S�:;ð
:��ûEF÷ø%�w#¯òÄ=

µ¸��:��§�:;�:�Q�Y=>?@YC;��Ô/Ýª:;GH��

¯òÄ=µ¥'�§ôÈTU:�RS���;­�T¹ÂÃ�¬ U>VWX


Q'x¤�=�YôÈTURS�:�þ�(V
 U]$%�G�Q'�5
(

X
��Z��¼�­lEµæURS(�QfYªá�e���:;'�UVi

��� gñóôõÄ=�æë�a��� gñá[\>][^  (_X7 1 0[\

KL 1 0][^) Ä=� K�æ� 0.2 ppmB�¯öÄ=­wY#`a®
´][

^ýp('�Ä=%�bXc}Y  

 

� 1.3  ������ (	
1994) 

 

(�) dPú�  

1. �� 

�_
9C�dPú
�§÷ø[����
÷ø[��"e34f���g

Û/7�û�ú��Y�û÷ø
[�êêw�ª«2wb
Neh@S�9C÷

ø[�¹©wK®´
­@� ��ÄiV�ðñ[°±j.�k9���nol

º>?Y��ªá%/7ÝªNO]ßà÷ø­G�Þ�Y  

ª®2wb
Neh@S�Í�w��/7
}üdPú
b³Y����9

Cûs�mnÕý
9C>Þ���/7�û(Fßà]��
���Ô÷øoà

�ap�]�}q9à­Grstu­�Yö�nvVwaxwa´IwayØwa

>³Bw_��Úz�þ{dPúÆé��úA�ë�|á]e�Dþ¯Pw¹}

~�ViÆé%þ�Lon)��«�YfdPúÆé��z_H[%�þ�oN

OViXMC+,QRSTY 

2.  ��  

dPúë��á¢SCÐÑúD�01 Epistyllidae > Vorticella �V_��É
P@��YEpistyllidae ú�þ	��C Vorticella ú���þ	�Y±�#�¹�
~È�%Äwª«�#X�~©���ø��Yö��w_a�ö���w_a>
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���w_�þ�û��  (2�198532��199432��1999c32��1999d)Y 

3.  Ä=¬Å  

ªádPú�%�w�gñ 30 ppm óôõ¯ö�­
�é
ýpYÝªEF

ßà] �%�w#óôõ¯öµæè´ 0.2 ppmB�G 1 ppm���_ (Ô��

�aBKC) �¯ò¯öYDÔÝª:;9C>G%�@àò¯ö� 3Ù4 �µ��æ

gñB�G���_¯ö���OP 3Ù4 �Y�È´¯!"��ÊËÌ��
´�

¶¯©w��±�Æ�Y  

ÔdPúùá:;�êê
�e���½¾��§�U�9�eµæþìùá

ú�w��ü('
ýpYw_ÆédPú%�Ôw¹D�/�²z�,�w�©

��$%Gè����_$%�U
w¹²z�­w
%�ü��
ýpY]�Ô

��&'�eZ=ØJ�±�èY  

 

� 1.4  ����� (	
1999d) 

 

(�) ö��Ñú�  

1.  ��  

÷øH[%�H[ª´aNOVi¯�a é÷ø%g�n�H[½¾ªá�

�a>G�Y÷ø�[%�þªáNOVi¯�a�[>G��Cº«�ü���Y 

÷ø¹89C%�÷ø[�þº«�Frº
´xaNO¯�a9C�F�Z

��i�Cº«�����L¹"9C�´a/7Ýªv�]÷ø�ßà]�Ãa

½¾�L°±²³>9C>G�­@Y��� «
­@�³Bùáú÷ø­_

��01£¤lmaº«VW­@�  (Ôbc#T��a#�}��]^%þªá

_`«�)�:;���ÔÝª��6ßà] �%wxþ�LVi��Y  

ö��Ôs�aµ¶a� �a¡¢£�a��a��ax�>2���
�

¤ªáYs�÷ø�Ñú­�ùáH[���D#FsIJF+%���¥*#¦

§¨.
©g�n��L��#¨.ViFá�ùáµ­þ#¹8�árº´x�

­@�Ôªá�/rº´x%�s�­wx#I©g.��Y 

]�÷ø�H[a¹89CG�[�Ôp÷ø%gnC·©�
ýÄ=%�/

7�Lßà��v�]÷ø�C�á:;�Ã�¥ýKÉ­�Ýª:;
ßà]�
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�  (2�198532�1992e32�1992f32�1992g32��199432��1999e)Y 

2.  ��  

tª�_ùá]�Ñú�§w«X��V_2 (1)¹.ùá2Ôùá��O


Trypanosoma sp.îùá�?�è¬C­[\
 Hexamita sp.Y(2)¹Úùá2�§ù

á�H[a¹89C>�[�[�Y�Ñú�¹Úùáú�ë��á¢SC 

(Protozoa)a�Ñú_  (Mastigophora)Y�_��¹Úùá]��Ñú�¤
½�¯

�
®��#ÒÓ
}ÔWX®��úÃã��wxªá�C� 4Ù10 Ú
X�~

©��§
�U×ØY²³#h·Y:a�e�5a�e����:;��/7�

û:;÷ø����ú¬H*ÕÖ
4¯](°���#±.�µ:>¦§¨��

�/7ViªáY 

3.  Ä=¬Å  

�úÃ
Ä=!×�ÐÑú÷ø­
Ä=!×t²�³Á�®2�UÄ=�e

>:��Ôh·Y:�:;�¦�èUY:>�:�Øw��ü�±
E
Y�Ã

Ä=È�B�Ä=�e��µÄ=�Ã½¾�¼�Ã´ÙGlEµØwèUY:>

�:Y�eÄ=µ�Ô®2��  (��i�:�i� 1/3Ù1/4�:;��:���

i�w¶���¸¬�¹�ozV
 U)�gñ[\  (_X7 1 0)�1Ù2 W%µ

ægñ][^  (_X7 10)�Ûw�·gñ[\  (_X7 20) G·gñ][^  (_

X7 2 0)�­w�ü�e
I
¸�ýpY�eÄ=µægñ¯òþìùáúY  

�Ñú�w�´ 30 ppm óôõ¯ö�DJ*+#ö��2¹º���w
´

óôõÄ=  (�ö�*+�2¹º¬�óôõ(��÷�Ô
´óôõwxþ�L

Vi��)�¦��´øùú�¯òY��Ýª÷øßà]�Ã�w�gñ 0.2 ppm

B�G 1 ppm���_  (Ô���aBKC) �¯ò¯öÄ=Y�È´¯!"��Ê

ËÌ��
´�¶¯©w��±�Æ�Y  

 

� 1.5  ��� Flagellate ��
����
(	
1994) 
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(») wxú� (ö�Fwxú) 

ö�]wxú  (Ichthyophthirius multifiliis) ùá�ö��_��§ªá���
~©Ywxú�§ùá�H[a9Ca�[>v¼���û÷ø�µH½¾È9ß

9þVi¯á��a§ú¹0#.[��oÄ=È
áâY  

1.  ��  

wxú�§ùá��_
�¿a9C>H[�YùáH[%�þ+,H[Vi

XMNO�;­�cÀH%%­w}üwbG�¥
NO$%<ÁH[��aÂ�

]/VWÃ# 1 mm�®
Wwx�Wwx­��¢wxúGwxú�9Y  

ùá�H[�wxú�ú¹#÷ø¹©� «�¢@æ� éùá%g
¯n

>ú¹
$%�H�È9ß9Vi¯á�04wxú�Powb�9��9.þ


tÁ�/Áwxú�H[�ûwxú
ùá�µ�þ�oÄ®]
H�>GY  

���¿>9C
¹©ú¹ «�¢@æ��µ½¾�Å9®���o�9�

�����
Ú¡Èþº«]/
Wwx�WwxÛ01�¢wxúGwxú�

9�Cùá[�ÛþªáyOViXM>�����«�Yùá��[%�þ�o

�[ÆÇ��È��ùá�vÉ8���ovÊ����>vÉwËY  

��ÌýÂÃ�Àh�P�5���H[�û��µVi
NO$%#H[�

/7�o:;
QRST��ð­

¬'
«W�Û]"
ý7)´Cº«_`

«�YfH�Ýªv�]ßà÷ø%�þ�oã�]>G�ªá��Vi��  (2�

198532��199032��199432��1999a32��1999e)Y  

2.  ��  

ö�Fwxú�§ùá�ö��_�C��Fwxú�ýK���>�ö��

�ÍYö�FwxúÎë�á¢SCaÐÑúDYoúÚ8Pæ�gÎP�gÏÃ

� 0.5Ù0.8 mm�#�F�®¡¢��/7}ütÁ�¥  (G³ ö2b) 
ôÐP

VÑYö�Fwxú¥QL
án~��Àu 13Ù20ÕÒÓ����§÷ø×Ø�

#�~%©�ÒÓ� 12Ù4 Ú���
�U©Y  

3.  Ä=¬Å  

tüE��Ô�»]
ý
wxú���"�DwÏ®ÁÕÖ�Ä=Y��ö

�wxú
ÂÕ#�~×Ø
*+Z=�§pX���Ôª«*+�£¤lm�À

h�5>¹ÖÈªáwx%�¦�>¨§�@�BºÍÎ�¡¢J�ªáwxúù

á��§¨©ª«¨©����¸�o;VsmYwxú��§¨©ª«a¨©�

��#wxú»#8��¢�·�Å9C9®��>wxú»·#H�È9ß9Æ

×Po�9��w�´ 30 ppm óôõ¯ö�cdwxú�¯+�������¯

ò]"8ãØìwxú����§ 5Ù7 �è¯t��OP 3Ù4 ��w�('ýpY

|wèñ 0.7 ppmøùú¯ö�Góôõ>øùúÝ´��w�ü5'ýpYgñ

¯òÙìwxúµ�»�è´ 0.2 ppmB�G 1 ppm���_  (Ô���aBKC) �

¯ò¯ö��¸û=[��ûv�]ßà÷øGÞà÷øY�È´¯!"��ÊË
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Ì��
´�¶¯©w��±�Æ�Y 

Ú����:#¯SÄ=µ�¼*+�ÛÜ%�¸�Y:>�:��§��:

è�
ý?@  (ÔÝw�?@>ïð)�Øx
ý7Øì�)�ÃY��ö�wxú

¬�X~
Þû](Ã�w�:X�~�Àu 26Ù30ÕaßP 4Ù10 à�­wU


ö�wxú².á��âF!"ã(âãY��².�¹
ö�wxú¦�Yì�

­�Q�?@*+:�>:���ä�Yå
�eY  

�Ú��Ô���æÅ�çè��Å��ÛJ�é;xYêë�Y:
¢&¦

�pXÖ��Q�Yì:���

�S>ìí��3�~%©
M*Z=Û§p

X3;�gMzi�áVi»h
@�¦�·¸���z�

�S¥�#:��

§�oùáúViF+YÔpwxú¨��Å9®��>{H[È9ß904Po

�9�w�î�´ÈÁ 30 ppm óôõ¯ö�cdwxú�¯+��a§	t�>

	v�Ä=%g�I� 3Ù5 ��³*µPÄ=|ç�D���¯S=Ã>�e��

�½¾Y�È´¯!"��ÊËÌ��
´�¶¯©w��±�Æ�Y  

 

� 1.6  ����� (�� �!) ��� 

 

(m) gÎ�Ñú� 

1.  ��  

��gÎ�Ñú��ö�gÎ�Ñú�
��>��"�_��#����g

Î�Ñú�&�l¥Y:;*+��ö���>�����7÷øgÎ�ÑúY:

;��:Ôp·©�¸�C
ý
Ä=�:�wxþªáVi������ãï$

ðYgÎ�Ñú�§ùá��_
¹ÖÚ[�Ô9Ca�[>H[�Yf�¹8�

û����%��§­@�ViXMNOa¹8®´>°±Vi²³�3f÷ø�

[%�þ�o�[>GY  

÷ø¹©
­@�¥�� é÷ø%g
�n�¹©­@Àñ�«�Ô:�£

¤½¾lm3#YZa[\>�}��%�:�/7ªá_`>bc#T���@

�YfH[>9C�÷ø[�º«Vi
NO%�»�þªáVi���Yð
©

�QfÄ=�����P;Y 
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;­�þº«¥�
�­�Ô:��YZa[\>�}��%º«VW­@�

�/:�þº«_`«�3¾¾
:�]¤7#�8É_��¬Ú#
$%&')

*�H��wa>G�:���/i½¾¯P�_à��/w�/òI�/óIY

²³#}���a}Ô��G�e���o:�«W:;�¬%�­ªáVi��Y 

ov¡¢ð­�>;­��H[a9C>�[%�÷ø[�º«ViVWÔ¿

ôª
Wwx  (_�wxú�)Yõª¹8NO# 40 öa÷�F�®ÍÎ�w�E

7¡¢ügÎ�ÑúYð­�>;­���9CaH[>�[Vis�>G�/7

�áÝª­  (2�198532�1992h32��1994)Y  

2.  ��  

ö�]gÎ�Ñú01 Oodinium limneticm > O. pillularis���]gÎ�Ñú
�� Amyloodinium ocellatumYgÎ�Ñúë�á¢Saø�Ñú_Yö�gÎ�Ñ
ú
�Ã¤(Û�ÒÓ_��ªá�/
��gÎ�Ñú÷ø�¤�ý�oÈÉV

i
smY  

��[©²ù±µ#a÷�F�®¡¢�ú¹ úP�ú¹Ú8
tû³ �

¥r,�ovtu¡¢%� ¿ôªVW
wx�;­��H�a¹8G�[�þ

!ÂgÎ�Ñú�CaXü
!�(wxúXY  

ÒÓã��
:;
�¤º«��§ª�©��aýv×}Ô��VC�ÛÜ

%Yþ�6�*+:�ç�ã��wª«�����
�Z²X��ýaëa�{

×
÷øZ¥:;YÀ�È���gÎ�Ñú#7
�ù�
��ðã(/7F+Y

#*+6	Î
�¤ðª«�:;÷øgÎ�Ñú­
:;�V�º«�e�5G

����P  (Ô^_Vi��a���
YGæË�G³B���o:�7
Vi


��G�ù�%)Ytª*+6ã��þ�ûgÎ�Ñú÷ø�D_�
���§


�U©�X�� 3Ù5 Ú> 9Ù10 ÚY 

3.  Ä=¬Å  

gÎ�ÑúÄ=!×'
���Á;x2(1)tÜ§
��
�#Øþª���

�¦�
ýþì��Y(2):��5G��%��ÃØþ:;ªá���'��Ä=

�e½¾��¸��m����]�Y(3)lE�o�¹
 U�{Y(4)gAG��

AB[\:�
U��o:�{Vi�¢µ�¦�
ý
�Ô�e��G���Ã

���¢Y(5)V�µ:�È®�¢���ViH*��Â<Á�¹�¦�
ýÄ=

�ÛÜ�eY(6):;��:#?ì��µµ�¦��èY:>?@����/7æ

� ª÷øY  

:;ª��:;�êêªá
�e�=
½¾�Ôptug¯Ä=gÎ�Ñú�

�DÄ=ýp�=�Ca/7�o:�Vi�����¦��U�9�eµæg¯

Ä=gÎ�ÑúY�9�e
!"2­�ëñ 1/3Ù1/4 
:�i�T��µ_X7

gñ 1 0[\> 1 0][^�Ô�Ã:;%��wt�ëz�
�i�ë�i��

yz 1/2 �����¸ U]zVC�o:�Vi��Y  

gÎ�Ñú
�óôõ>øùúKLÄ=ýp('���µ�gñ 25Ù35 ppm
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óôõ�� 3Ù4 W%µ�ægñ 0.5Ù0.7 ppmøùú3¯öûü%g� 24 W%�

¯öµ¦�æ���D���·¸#�}��]^%è¯�ç%���P!c}�

·¸«Wiz�C�o:�Vi��Y�È´¯!"��ÊËÌ��
´�¶¯©

w��±�Æ�Y 

 

 
� 1.7  "#��� (Oodinium sp.) 
��$

��%� (	
1994) 

 

(q) �Wú�a"�Wú�a{#ú�  

�Wú  (Dactylogyrus sp.)a"�Wú  (Pseudodactylogyrus sp.)a{#ú 

(Gyrodactylus sp.) ã��wª«��:���Vi
�S�:;>�e���:;

�(7�:;÷øY  

1.  �Ã�U@�  

#ÒÓ
}ÔÕÖ®�*+��ö���_  (Ô2¹ºa$�a%ºam&'

�a(E��) >ö��_  (Ôs�a� �a��aµ¶ax�a)�a2�a

¡¢£>(F¡*��) ��/7�û�çF_
Ú[ùáú���³ð��Wú  

("�Wúa{#ú)a��ú>f�ú�÷ø
+Z¥XaÛ¥:;Y  

�Wú÷ø­ã��þªá��§
ª�©# 4Ù10 ÚX�~©Y#�©g�

�(:;�a/7ÝªH[>GG³B�Ã��L:�Vi��Y12Ù3 Ú��~

©��ÃªáZ>�º
�­�(EFY  

2.  ��  

�Wú  (7"�Wúa{#ú) ë�Ú[ùáú��§ùá�H[a¹8>�

[Ys��û÷ø%��§
[��H[�¹8��
NO��>Þ��(�/7

�û�Ã�­
#9C[�ª«ú¹Û�/7�o=Ã�ìÌ9Cûs  (ÔNO²

³a<=>>G�)Y 

�Wú  ("�Wúa{#ú) �ÃH[µþ�o:;
=Ã����Wúþ)

´V,,����H[���ú¹#H[S¢%þ�o]/
=��/7Ýªv�

]ßà÷ø��LH[>GY��ú¹±T� ]
-¢�þ$%H[XMVi


NO$%�H��§£¤�¹Õý
QR��%:�]"
ý7)´�ð
«W�

��#YZ>[\«W(�%þªá_`ade�f>bc#T��
«��²³
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#�}��]^%G#�e�5a�e�.�:;�_`«���¥���awx

þªáVi��Y:�÷øµ���þ é÷ø%gP;�¹©­@
Àj�£Áa

�¹ÂÃ]¤aÛ/:�]¤7#��_�GÆ#�ÍÄ:�3s��û÷øµ�


ÅÆMNÇ�H% «t/¢at/®0�¢
«�Y  

3.  ��  

�Wú  (Dactylogyrus sp.)a"�Wú  (Pseudodactylogyrus sp.)�¹61$ßn�

23ç¹Y�Wú�§
���`[4
�Ávx�C"�Wú
`[�]vxY

{#ú  (Gyrodactyrus sp.) �23ç¹���Wú
�§«��U5áá+���

º��¹¨4
oú���  (­56¹./0/7tW56)���8��{#úY

�ø!×�§�u9�ø�f{#ú.Àá�µ�x#:�:U�G ��üÄ;

��|üQfá��<;Hùáá£Y 

:;^_/iQf��ba�e�5'%��7ªá(Fùáú��­
ª«


ùáúÛ·�EF÷ø��þ¬�¹�á:;=ÃY#�e��a�e�5
:

;  (²³:�h·Y=�7
Vi
�íµ>�Wúg�:;)��D/7ª��C

a��iã
ä���C:;�Ä=ÛpXáâYf:�Vi{�¢�ÔV�a�

�izV>³B�N�o:�Èa®É�¢���*+ÈÉ·©�
ý
Ä=�ú

g{=�ã�É�P��ðH*�>?�­wx�L(FùáúViF+  (2�

198532�1993a32� 199432��1999a32��1999f@Y  

4.  Ä=¬Å  

EF
�Wú÷ø­�gñ 0.3Ù0.5 ppm
�Aò  (Ô7�÷aô�ã�) G

0.1 ppm Mebendazole (5%¯ò
´i� 2 ppm) ¯ö­wY:;��:;êêB 

�e��
½¾��§§�eB��9Ä=µægñÙú¯ò�ýpØþ�éYÔ

pt%]"
ý7�9�e�w��ë� 1/3Ù1/4 (:;��:�ë�i�w¶��

¥'��yz 1/3 �����¸��¹ U]zV��oVi��)�T��µgñ

[\  (_X7 2 0a_0 12 CD)�G�[\KL][^
´�¼³EFµægñ

Ùú¯ò­wY;­��/7ÝªH[>G���gñ¯òþìùáúµ�»�è

´ 0.2 ppmB�G 1 ppm���_  (���aBKC) �¯ò¯öÄ=YGÔªá:

;GH%�gK 3Ù4 �wægñ@à¯ò��Y�È´¯!"��ÊËÌ��


´�¶¯©w��±�Æ�Y 

�Wúa"�Wú÷ø­Ôx¨©ª«  (úg·Po�)��§§�úGoúþ

ì­w�¯òÄ=
ýpÛ�HYÔ·x­%Ä=¼oúoI�gGJ=g�µ�


´¯SþìoúµgK 3Ù4 ��/wª«ViWúÆé (úgK�)�âF�P

�÷ø%gLn>:�
�SíµiL�%L�éYÔpOP´¯ 2Ù3 �M�ª«


ViWúÆé%�¥',-Y:>�:Y  
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� 1.8  &'�()&'���� � 1.9  *+� Gyrodactylus sp.��� 

(	
1994) 

 

(u) NO�áùá­  

1. �Ã�U�P  

ÒÓ(7���
NO  (NP) 
&Q����§
RS7�ö�:;aTUa

�VaW�>XY�Y#W��Ì
ö��*+:�êêw�ª«:��#é/ó

Á���ÈZÁNO�³ð�h·Y:aa:�¥�Vi[µ�:;²�Y��¢

I
 \]^_S
�5`a�#Y:G&$ý¤UZ=TÅ:;ðÍÎ>¡¢

%�þ \bc:�NO�(\]^��XðGÊË/�âd{]^
NO�/7

e³�Xð��L�Xð�
Vi
NPYV6NOf#:�S¢
-.
g��

a�7{��hi����/7TÅ�X34
:;YDJ#F+×Ø%�NO�

á _�@æ���oPWO�¹6Wa¹;E�/7 ��ÝS���:;�j

#NOán«�
W�k4�êêw�ª«:��#Vi
NOY  

2. ��  

NO�á�§ùá��_
H[>�[�ùá��ÉØþªá:;
=Ã��

�¹8>³*[���Ûª«NO�áÆé�DJ�lw�#÷ø:;�Þ�
�

mÄª«YÒÓð[7«#_� 4Ù6 Ú
NOF+×Ø%�ñ*#ö�:;
�_

H[ð�âª« D 6�á>o6WOYNO�á4
t¬n@�ow�#H�Èp

é>q�¡¢���þ�o]/
=��/7Ýªßà÷ø  (ÔNO]ßà)��L

:;
GH­�_��tªùáú÷øH[
­@Y#YZa[\G�}��]^

%�:� «VW«��ýº«Vi_`>bc#T��Y��ç%º«U¢)ra

ÀhilÛG�jh  (mh) �@�Y±�/7Ýªßà]÷ø���;­�êê

ªá:;
GH��â�·¸Vi��  (2�198532�1992c32��199432��

1999f)Y  

3. ��  

:��û±��Ã�s��:��#éVi
NO�CNO
�áÎë�Æé

]ùá���#NOF+×Ø (4Ù6 Ú) 'ª��Yö��*+:ÔpæÅNO�

­þªáNO�á
ùáÆé�ÍÎ��%�w#�H[ª«�K�µ
 D 6�á
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>�æ»·8ã
½z�áYz�Po��á4
t¬n@�o�wq�7#H�

È:U>pé���H[���Rjá�
��O�#H�È�o]/
<��8

ãno�WOþq�
².á�CU�Rá£Y  

NOtNPaÎP  (Anodonta woodiana Lee )uëÇ¹¢SakvH_aPw�

oOznVÃ� 10Ù12 CX�zX� 6Ù7 CX�zx� 4Ù5 CX�Ú¡P@�

yÎPY  

NOXÂ�ãz(7�#ö�W{aXYa�Na:;aTU��wª«³|

QY}¢P~ö���Ã��ð�ª«
dO_
�á
t�,þUùáá£��

�_
H[G�[�ùá�
YNO�á4
½
�z�z.4
W,�³6×_

�oI�{��I�ú�4
ÉY���§ªá�ö���Ôs�a2�ax�a

� �aµ¶��ý�Lá���YY 

4. Ä=¬Å  

±�­
��!"(��q��§x&'ê�
��J&�­�þªá���

±�
��J&VLÔ®Á�)2(1)Y:%�ì:;íµ�§:�NOã[bc�

¸�æTU?@>ï�Ybc
NO�§üÄ]^�Û�§��#ÊËG]ÅWð�

���/7�oi����§NO����­wY(2)ñ*ö��H>W6����

ÍÎH[�·¸NO�á
æÅ:;ðY(3)$%NO�#�:ð��þ�o;V£

¤��þ
�ba�e�ÛÜG�ð«WilÛ3­
Ô��NO¦�#F+×Ø

�ã[Yì����Ãâ�·¸Y÷øµ
´¯ò��/7þìO_�á���O

_#3�WX�5%þ ��zYDJw�)´7�÷a�ôõaøùúaG��

�_�¯ò¯ö�U
WO� ��z%�q¢².ùáÄwlE=ÃYNOùá

­¥�§�)Ä#Ýª­���ª�%§������H[>G�Ô���§%w

�gñ 0.2 ppmB�G 1 ppm���_  (���aBKC) �¯öÄ=Y�È´¯!

"��ÊËÌ��
´�¶¯©w��±�Æ�Y 

 

� 1.10  ,-.�
�$/���%� 

(	
1994) 
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(p) �4� 

�4VLw«X�ö��4  (Argulus japonicus) >���4  (Caligus sp.) �

F�ö��4�§ùá#ö�*+�_����4�ùá#��*+�_>�ö�

�*+�_��§÷ø×Ø# 3Ù10 ÚY  

1. ��  

��� «<��âÜ
@��þ
�º��G#�ð��
«���%
+

���S¹G+:;�[	

«����
�4².9CY���Cjklm�

�¹¾¾�ÃY�ú¬���
�Ã](�:;�Û/
�4ùá�Ûwx�L�

���Y�4¬ù��Ã
�PVLwX��!��³t�� ]
<=��4#

�¹9C8�q�S¢���wx�o]/
<=�<�/7Ýªv�]�ÃY³

v�@O
$%��4
��°[4
@�ß9�þXM@O�¬�¹
�V
$

%]Y�4Jùáúð(���É��Dw�p7Æé#á�¹È�/w#�ðq

�S¢�w���tá�¹È�S�7tá��G ����ü³*��ð���

�4�Ãw��o�V
=ÃY  

2. ��  

�4ë�Øo¢SCa�zDa�v_Y#ÒÓ�4VLwX��F2(1)ö�

�4  (Argulus japoncus)2�§÷ø�ö��_�Ôx�a)�a2�a��>� 

���9C�¥�§
ùá[�Y(2)���4 (Calagus sp.)2�§ùá����_

>�ö���_��§
ùá[��¹89CaH[>�¿.�  (2�198532��

199432��1999a32��2000b)Y  

3. Ä=¬Å  


´
�Aò 0.2Ù0.5 ppm ¯ö 12Ù24 W%�È�­w
ýþí�4�ú�

D¬�úg�]ý3��ª«*+��û�4ùá%�¥'x_kÄ= 1 ��OP

2Ù3 ��|­¼úgK�o�ú%��­ìþY:;÷ø�4
:;�
´¯SÄ

=�¼�4²³µ�§:��:M*��§��:Q�?@�w�
ý���Ã1

ªY9C=Ã�w�è´ 0.2 ppmB�G 1 ppm���_  (���aBKC) �¯ò

¯öY�È´¯!"��ÊËÌ��
´�¶¯©w��±�Æ�Y  

 

� 1.11  ��$0��� 
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(pt) 5ú�  

5ú  (Lernaea cyprinus�j8¿úa�ú)2tªö��_/7÷ø�t�Ã�

Ôs�a��a)�a2�ax�a�����§
�U©g����ý�  (3Ù10

Ú)�ö��_ð���>)���/7�û÷øYs�*+:Ôæ*GæÅ��G

)��ö��_�Û�/7�û5ú:;÷ø�÷øµ(Û�/7ØìY 

1.  ��  

5ú�§ùá�ö��_
9C��o9Cº�>Ga°±²³a�¹mn£

¤�­@�o�>���
5ú
ùá�f:��û5ú÷ø�µ�¹© «�â

îjk��
­@��CT¹�Ã�¢)r�¬� 2Ù3  n�®
���Ãä��

­
�
 1Ù2 Á5úùáÛþ�o��án¶�aT¹�Ã3
 4Ù5 Á5úùá

%�­x+,��Y  

5úùá[�ý «´�ª�
«���a/7+ªßàaÞà>³*ùáú

�v�÷øYs��û5ú��%��§
ùá[���¿.[>¡�°[�fù

á�¡�°[%�´ov­w}üoú�ùá[�
®´>G
«���Cs�U

¢��þûü£¤�Û(Ûªá���PYs��¿¢�/7�û5ú
����

a�á:;
�@�£ý5úùá[�#�¿.[
®¤noÈ�/Ewx#/¥

ü/p¥�gY�s®¤êêª«º�x���:;%�[]"�L��]"Àh

>Ýªßà] �C���:;÷ø%�<:s���5ú�
/iwxX�vX

�t�È��%:s
¥�7£¤lmamh(�jh) >��Z��¯P�«��

Yç%÷øßà] �G³Bùáú] ���wx+ª:�Vi��Y 

f*+�ªá5ú�%�¦§ñ_}¨C©ª
´¯S����D]"()�

����&C¯P�¦§
o±}«�zi
´¯SÛþ¬s��o=Ã�Ûþ�

Ls¹
äPÂÃ�'¬ÏÒÊËÌ
ÆÇ�WñÄ=�Øx
ý
��  (2�19853

2��1990b32��199432��1999a32��2000b)Y  
2.  ��  

5ú�Î�2]5úùá�+,�5úëØo¢Sa�v_Y��×ü\ý  (3

Ù11 Ú)��J5ú
F+×Ø�2ú�3ú­Kµ3ú­���C2ú�§`[

>®[�t[X�¯¯�Åù��no��ð�Rjù�
¹O�;³on>á+

���H*Y5ú
gK�µ��z]Ø�ú©>�v6�ú©�vÁ%©µñ�

�oúY#ÒÓ5úqK����oú���
%gVÃ 4Ù6 �Yoú
°±Ï�

~X�CÜ�VÃ 28Ù50 �Y  

3.  Ä=¬Å  


´ 0.3Ù0.5 ppm
�Aò  (7�÷aô�ã) ¯ö�w�
ý
þì5ú


�á  (]Ø�ú>�v6�ú)�DJ�F¯ò��¢]"
ýþìùá
oú�w

¼oúq���  (28Ù35 �)YÕÖ
Ä=!×�_&©  (5Ù7 �) ¯ö 1 ��OP

¯ö 3Ù4 ��%g4#YZG[\%X�¼�ú_���ÈÉ%è´¥
ýYg¯

µK 10Ù20 Xdµ�æÀ¢�f
¯ò�²i��ã:�ç%#è¯f�>K�
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¥'x¶hY  

n%g·Y=C
Vi
�S���:;�¥/7
5ú��¯+��L*+

�_�û:;÷ø��F@��:;#��zJ
Ä=È(äå�Ca�ÙµÛ/

7æ�1ªY  

¦§�ñ³C´E7:X¯ò���*+µ¶w�©ª®Á�F!×Ä=2(1)

Vi��  (·��>�eCÜ¸� 1/3Ù1/4 �:�i) � ���� g� 0.3Ù0.5 

ppm�
�Aò¯ö� �µ�è´ 0.2 ppmB�aG 1 ppm���_  (���aBKC) 

�¯ò¯öÄ=�GÔùá[�ªá:;>G%�gK 3Ù4 �wægñ@à¯ò�

�Y(2)Vi��� èñ[\  (_X7 2 0) G][^  (_X7 2 0)��b\c} 1

Ù2 �� g� 0.3Ù0.5 ppm�
�Aò¯ö� g� 0.2 ppmB�G 1 ppm���

_�¯ò¯öY�È´¯!"��ÊËÌ��
´�¶¯©w��±�Æ�Y  

æ*��a)�ax��ö��_�s�*+:�(/7ªá5ú:;÷ø  (²

�æÅ���s�*+:��)�÷øµÛ�â
ýÙì���s�¥'�§��

�a)�Gx��t,æ*YÔ�§æ*��a)�Gx���_�#ñ*�¦�

�¹ßÍÎ�ÖÜð
��µØwñ*Yªá:;5ú�
*s6�:;ðÔ
V

i_�%��ò
ý��5ú��¥'�Yì_�µæ
´¯òY  

 

� 1.12  1�2�
��$/345 

(	
1994) 

 

(pv) 5ú�á÷ø­ 

1.  ��  

5ú�á
ùá�Ã#ºa}aà�(¢�
�¤����ú#cÃ×*+:

(/7ªá>i���v6�áùá
6×Î�	v9»>¤v¼Åá�
¹8�

�Ô�[a9C�[���wxViªá�H[Y�áú¹�Rjá�
¹OÝß

³án>á+����§
­@�ùá
[�´�aº�a>G�f�v6�áù

á�¹89C>�[�[�%�Ã(E�DÔªá#H[�þ�L:;
>G��

�³B
­@�w��H[ùáú÷ø­  (Ôf�ú�a�Wú�>��ú��)Y 
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2.  ��  

±�­�5ú��v6�áùá÷ø�+,�5úoú¹6�nw� 6Ù7 

mm��_Ô�5úoúùá%�´ov­wY�}üY# 27Õ�~®�5úg�

K��ÈÁ�æ©Ã� 2Ù4 ��#��F�æ©�§�_�
6×�#�»�þù

á�_�f��TÅ�v6�á	t©�µ�§	v9»>¤»¼Å�¹���R

ª�_¹O�ÀñUùáá£Y  

�v6�áw�æ«X�»©�¹6��½n��v6	t©�á¹n� 0.3 

mm�C	»©2ú�VÃ� 0.8 mm�fon�	»©%ú¹¨�oI�23­K

µ3ú­���2ú�§`[¯¯�Åá�
��ðpé�pé�µ(®Ø¸�½

n�� 4Ù6 àµ¹n� 5Ù6 mm%Àñ�gY2ú
°±��~
Â��~LX

°±LI��~ 27ÕÃwá� 40Ù50 �Y  

V�/I�I¾
5ú�Î�pé�µ
oú
ùá�ÃC¿�#ÒÓã��

wªá5ú÷ø­�X�~©  (4Ù10 Ú) ��§
�U©YX�~©5ú
F+>

án�Z�������/7#�_H[a�[>¹8�[�ª«�v6�á��

�5úoú
ùá[����[>¹8���(Û#H[{ª«�11Ù3 Ú��~

©�(Ûªá  (2�198532�1992d32��199432��2000c)Y  

®Á�F���J�o5úViF+
�N�Ôh·Y:Gghzi
�:�

�LVi

�S�³�^_Vi��G³*���L�e���%gLn�Lw

x�o5ú�
�UY  

3.  Ä=¬Å  

5ú�
Ä=��§#þì_�©�á>�v6	t©�	�©�á�wgñ

0.3Ù0.5 ppm (7�÷Gô�ã�
�Aò) ¯ö 24 W%�Äx
ýþì_�©�

áG�v6�áYpéoú (	»©�µ) ­
�X�� 20Ù30 ppm 

�Aò¯

ö�Û�§ 3Ù5 �Øwþì���5ú��§
Ä=!×#�À�5úá£ÁY  

�v6�áùá�H[%���³¹6(Vw�q�S¢����D<�V�

aû<��ÛV�/7:;Ýªßà÷ø�LH[>GY��JoúG�v6�ú�

f³ùá�9CG�¿%�w�L6[ª�G>G�Üt«�
J�v6	t�	

�©�ú�/7þì�Coú�â�
ýþìY  

ÝªGH�G9C>G­%�w�è´ 0.2 ppmB�aG 1 ppm���_  (�

��aBKC) �¯ò¯öÄ=�¦§%�©�ÂM�òG@áN��Y��
���

#�:�
Y=>?@�Ô·Ã'��J&��§*+%gtnÄwxæ� ª�

Ã�UY�Ú�V�ñ*�R��ÍÎ�Ô
5ú�%��©�þìµæÄTñ*Y 
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� 1.13  1�67�.�
���85 

(	
1994) 

 

(p{) Fz{ú� (s�qr�) 

Fz{ú  (Plistophora anguillarum)��§÷ø�s���os�qr��C�

PRú (Centrocestus formosanus) �á  ({��ú)��§÷ø�ö��
H�°[

Gð�[��¯SÄ=È(áâ�÷øµþ£¤�¹Õý
QR&´���LH�

>GY 

1.  ��  

÷ø¹©��Ú¡­@»�¥��·x�no��¦±}ü��¹�ð­�>

;­�
ÖÅ[�
¥�
2wy��aº«�Æ�
Ç,îq®�ÈÀnow�

ª«�[���owbG2wb~É@�´\Ê�þ
2wb
~@S�ºY#a

÷�F�®ÍÎ%�w�ª«~@S0/Vi
z{Y�Änoªá:;
���

��Ô�PaÈ�aËÌ>�]�Y  

2.  ��  

±��Fz{úùá�no�+,�Fz{úë�<�z{ú_ (Cnidosporidia)Y

s�qr�aÍ�>Î�� Glugea ÷ø­��ë�Fz{ú�YÒÓ*+
ws


�X
��Z�²³Ú�ª��:;�#:��:µ�:;Ô·è�
ý
Y=a

?@>ïð�zJ�Vi
z{úÏ��#�:��fñ*seGsH%­wx�

o:;÷øY:;%�yz 50%�È�s�þ�ü÷øY  

±�ªáµA�L+,���D¢þ��ÏßÐÑ�ÒÈÉ�f`ÓYÒÓã

��wª«���²³�!�X
sH*+:ä7ªá3�Ú�Úªáz��C·

Ô9?@�:;�ñ*seGsHµ�/71ª  (2�198532��199432��

2000c)Y  

3.  Ä=¬Å  

ª«����BºÕÖ��Ôw×Ø>Ù×�Å���Ú_þ§��>��=

�=n��oé�i�YQ�?@��:;�©ªµ�Ô®2Y:� Y=:�� 100 

ppmÝw�?@� ïð 2Ù3 &©�­w
ýcd���ªáY  
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� 1.14  9:;$<=>�?@A� 

(	
1985B	C
2000c) 

 

(p�) NOz{ú�  

NOz{ú  (Myxidium sp.) w÷ø�s�>³Bö��_�÷ø[�01v

¼aH[aÚ89C>�[�Y  

1.  ��  

NOz{ú�ýùá�ö�*+�_ (Ôs�>���)��§ùá
[��H

[>9CYÛ/�¤w�ª«NOz{ú÷ø�ÛÜ>ÝÜYE­�·#¹8GH

[º«Û/��Ç,
Wwx (z{ú�)�³U¢>ÀjU��]�@�ð­�>

;­�
U�>9CÚ8�þ�º¥��@�´ov­w}üãT89Â�]/�

yÎPG�Æ�P
Wwx  (VWÃ 1Ù3 mm)�Wwx­�z{ú�Y  

z{ú�w�´ÌÞßaà{GÈß�J4õ��ª®ú�.wbá@Sñ#

a÷�F�  (200 ö) ®ÍÎ�w�}ü�û� *ôa(
tÁ<�
z{úY

z{úoIµ�ú�þq¢�G�ñºz{��G
=�/7Ýªv�÷ø��L

9C>GGH[>G�­@���fz{�ëºz{úµPo�=����v�]

÷øY 

;­�wx
�/ú�ç%ªá�G�=��ÂãT�/7�ûv�]ßàG

�Þà
÷øY�ú÷ø�¹ÖÚ8%�A��þ�L���D��=�ââ�´

Ù�µÚ¡ãä�:;£¤ÏßÐÑY 

H[�û:;÷ø%�ÈÀH%µwE7}üH�È
8�VWÃ 1Ù3 mm


Wwx (z{�)�þ�oH[��OåWST�ÔpViz{ú�ç%oIC�G

%�§�LH[:;>GYGYÝª³B_6��Ã  (ÔùáúaNO]ßà�)�

P�:;�e�5a�e��G}Ô��%����þ�VWCªáVi_`ab

c#T��a��ªáVi���«�Y;­��H[êêªá:;>GaÆé�

iíSaNOViXMa��ViæL÷ø³BF_
ùáúY  
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2.  ��  

���NOz{ú÷ø�+,�NOz{ú
Ú¡Pæ�'æç�´ 200Ù400

ö
�F�ÍÎ%�w}üú¹�û³ *ô
èé@��û�
tÁ<�YÒÓ

ã��wª«÷ø�¤��§�U©� 3Ù10 Ú
X�~©�²³�h·�:aY

:a*+©gzn:���Vi
�S�:;�������Go��þ�û÷øY

�Ú�ÔÝÜ�û�ú�Ã%þ�oÝÜ�ê (2�198532�1991a32��19943

2��1999d)Y  

3.  Ä=¬Å  

tüE��Ô�NOz{ú÷ø­»]
ý
��¬Å���tëª«:��

û÷ø���ì³C©ªèñ(F¯S��¸�o�Ú
¯S=ÃY:��ûE�

÷ø�·�ÒýMí�¼ú¹oI��ú�ëºµ�¼=�q�´Ù­wYð­�

>;­��]�¹Ö9C�û÷øGH[�û÷ø�§��·¸=��ûßà÷ø

Cªá:;>G�w�gñ 0.2 ppmB�G 1 ppm���_  (Ô���aBKC) �

¯ò¯öY�È´¯!"��ÊËÌ��
´�¶¯©w��±�Æ�Y 

���¹ßÍÎ�¸îï��³7�tªGH�Gùáú��æðY��ªá

µ�§ %¡¢�ì'��Ýª­÷øÚ�����:��e��Y·¸Ýª:;

GH�%�:�þ «VWCªáVi��
@�Y¥;§
Ä=!×#�Y:%

:;
Y=>?@�Ú��ûNOz{ú���:;�Ôp?@�8ã��µ_�

�þæ1ª���¦�����:
?@><=Y 

 

 
�1.15  DE@A�>FG�HI�$J�K

(�� (	C
1999d) 

 

(p�) �PRú�á÷ø­  

1. ��  

�ú�§ùá�ö��_
H[�³B��ñò��û£¤Yµ¶as�a>

;(���Úªá:;÷ø�¤�³ð�µ¶>;(�¥ýK�Ú�
 30%��Z
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��Y²³#µ¶G;(���H:��ûVi�PRú�áùá%���Zw

xX�qo�ÈY�H:�û�ú�Ã�/7ªáVi��Yo�Ô�û:;÷ø�

/ÝªGH��G:;ªá�e���ÛwxªáVi��
@�Y  

�û�PRú�á�Ã%��H[ãZ(W
�_���(:;�Ôµ¶as

�a;(�a>£��3��V6�_Ôx�a2���(ÛªáVi��
�¤Y

ÌÞµ�ov¡¢����H�-b�w�ViXMNO�ÆéViíS�YÈª

Û8H�#a÷�F�®ÍÎ%�w�ª«�PRú�á  ({��ú) ùá#H�

°[Gó×ð�[�Y  

{��ú4
 I ô6G Y ô6
ëõ��ú¹4
�ÁRö�#{�.��÷

¢Y�=ÍÎ%�H[þº«Vi
oø�����t��§{��ú04�³B

��ÔH�È9ß9¯áa����aNOß9Vi¯á�Y 

�PRúùá�H[�H[þViXMNO�ùp/7�o�
QRST��

���þº«¥�
VW_`­@Y³B��Ô®2÷ø¹©��H[EF®´�

³*­@�¥�Y÷ø%gh>;­���wª«H[ViXMNOaH�-b�

w>GaH[ÆéViíSa�¹ÂÃajklma]¤7_����aÆ#:Ê

�ÍÄ��aº«de�f>bc#T���«�Y�Ú�s��
ÅÆ#MNÇ

È
«�Y  

2. ��  

±�Î�û�PRú  (Centrocestus formosanus) 
�á{��ú÷ø�+,�

�PRú#X_Èë1P¢SC  (Platyhelminthes)aú+D  (Digenea)a�PRúw 

(Heterophyidae)aû¹�PRúë (Centrocestus)Y�PRúá£Á�§�z�Áð

gá�ØxoI�	tá��ö�O_�	vá��ö��_�¥µ÷ø�Ú_  (Ô

Ù×aw×Ø)aüaý>þ��Y  

ö��_Ô��a��a��a;(�a��aV��ax�aµ¶a2�a

£�>s�  (01wsaº�s>}�s) ��þ�û�PRú����§÷ø


[��H[Y  

3. ª��d  

�PRú�I��ú (cercaria) �Å�_H[��.��ùá�H�ð�G°

�[YI��ú½¾on�Po{��ú  (metacercaria)�³��
ÔÈÁ�#a÷

�F�®�/7æçYÚ�ª�
:;aX!�*+
:;a*+%g(n
:;a

:;ð�#Viö�O_Ô{�  (Melanoides tubdrculatus) Gû� (Thiara sp.) >

/7�ÅÚ_G�_��:;��'ª±�Y²³æLÈÁ�)�N�:;�Ô:

;?@�8ã��z(n
*+%g��[��Vi
�S�a��PRú8<


á£Á��L��Vi���:;ð�Äwx�o:;�Ã  (2�198532��19943

2��1999a32��2000d)Y  

4.  Ä=¬Å  

�Ãªáµ�'�¦��PRú
á£Á�Øx
ýØì����§
J&0
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1Y:%§:�ö�O_Q�Yì���ÔO_æ�æÅY %<=:Ê�Yì_

x���Ô�_Å�Y�Ú�'·¸Ú_�ÅY  

��:w�î�gñ 25Ù30 ppmóôõ�� 4Ù6 W%µægñ 0.5Ù0.7 ppm

øùúÄ=t�Y|wî�gñ 1 ppmX�ù	�� 4Ù6 W%µ�ægñ 0.5Ù0.7 

ppmøùúÄ=t�YªáGH�%�w�gñ 0.2 ppmB�aG 1 ppm���_  (�

��aBKC) �¯ò¯öY*+©zna:;Vi��
�S�:;�#*+��

ûEF÷ø%�w#¯òÄ=µ¸��:��§�:;�:�Q�Y=>?@Y·

¸��æÅ�G#V�ñ*��UÍÎ�Ôª«�¹�û�PRúùá%�'·¸

+TV�ñ*�RY�È´¯!"��ÊËÌ��
´�¶¯©w��±�Æ�Y  

 

� 1.16  L�M�N.�
��$O��� 

 

 

��
����������
 

(t) GHaGI�   

1. ��  

���º«¥�
VW­@��:ð«W(�%  (Ô[\�
àYZG�}�

�%)�þ�¤
_����Èade�faGbc#T���«�Y  

�Ã÷ø�H[�´\�UH[þ
=�Gí2b
NO]Se�º�¹©H

[­@�b�aº�aViXMNO��b 
´aH��ê� ��Tã�wª

«H�
>GVs
«�Y��%g(n
���þ�Viº�C�L���H�

Û �-b�wY 

U6GH�
���H�Vs>G���¥.[�,	t¬>	v¬H�
H

�Vs�¤¥��³B(¬H�
H�V��«Õý�(Ûª«ã[H��ªáV

s>G
�¤Y  

:;GH��:;�êêªá�e�5
½¾���ÌÞÈwK��H[Æé



	tõ  *+ö��_ ��� 

 25

ViíS�íS01^_��aNOaßFµ�a��Þàà���f��H[º

«ViíS>NO�þ�oQRSTY 

÷ø��[  (®�a��a¡�a��>I��) þ�o�[>G����°

[noÛþ�û=ÃYfI��û÷ø%�þ�o�[È9��>Æ×no���

���PoU6
GI­@Y�Ú��m«þº«2bG2wb
NOY 

÷ø�¹8þ�o¹89Cnoº�>?�¹8�m«º«2bG2wb
N

O�TCªá��È�>?
«��Po�[>G>I[>G�­@YWñª®Û

8H��G´ÌÞßõª�Ä 2bG2wb
NO��j�a÷�F�®ÍÎ�

# 200Ù400 
öZ®�w�E7¡¢üt�t�
n�àc�Y  

2. ��  

GH�>GI����à�NO]ßà  (Flavobacterium columnare) (�8

Cytophaga columnarisaFlexibacter columnarisaChondrococcus columnaris)�NO]

ßàë��u�]n�à�w�# 400 ö
�F�tuÍÎYÒÓð[ã��wª

«���D�X�~©��§�U×Ø�����~Àu 15Õ�®�<�7ªá�

DÀu 20Õ�È�7���Y 

X!�cÃ×*+�8ã�IJKLMNM*
:;(7ªá±�Y:;ªá

�Ã�:;êê
�e�5
½¾�C�e�5:;�:�Û/7��ùáú��

����ªá%/7�³BùáúæL÷ø�/��ªáµþ�o�����/7

Ýª�Þ�  (2�198532�1991b32�1991c32�2000f32�2000j)Y  

3. Ä=¬Å  

�9�e�w�©�� 1/4Ù1/3 µ�gñ 2 0[\G 1 0[\KL 1 0][^�

¼�e�ÛÜµæ�¯òÄ=�Ã­wY¯öw�
´®Á��tF¯ò20.2 ppm

�B�aG 0.5Ù1 ppm����_ (BKCa���) �YE­��
´¯ò¯ö�

�­w���(:;É�_K 3Ù4 �¯ö 1 ��OP 2Ù3 �Y;­���KLd

à¯SÔM�òg��g¯©� 5Ù7 ��¥'�§yz 7 ���n©gñ�¯/7

�á@¯]ßàYæL÷øùáú�%��§¹ßÍÎùáú
F_æ¬­®¯�

Øx
ý���ÃYÝª�Þ�%�ä�¨©���#�Þà»·º«z{���

¸�Ä=�w�
ý���Þ��Ôgñ 0.7 ppmøùúÄ=Y�È´¯!"��

ÊËÌ��
´�¶¯©w��±�Æ�Y  

 

 
� 1.17  ;$P�QR
S:�TUHI � 1.18  ;$N����V�WXY
Z[\X 
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(v) rstu� 

1. ��  

rstu�J*+�_;§
�Ã�t�wsaº�sa£�a��a��a

� �a�Îa(E���þ�û�ÃYrstu�ë���6ßà] ����

���þ
��­@Y�Ã÷ø¹©���þ
®�
«��#:;®^Äw�K

ü�/NO] <Y���£¤lmajklmG�jha¡¢)r�;­�þ#

�8�_�G]¤7Æ#ÊËÌ��
bc#T��
«�Y 

±�ë�ãTåW] ���§­@012��a®�a����[�´  (�

�Zi�a�Z���G)�¹89Cº��´  (²³��9C)�!C:;b��

´���ªá²!«��:;��� ãT]º�  "¹ÖÚ¡¥��´@Y�§


��w«X�ÛÜ�V>?6aÝÜ�V>?6>ÛÝ#�V>?6�Y  

(1) ÛÜ�V>?6Ù���§º«�ÛÜ������ÛÜ[\¥�ªá�V>

>?Y  

(2) ÝÜ�V>?6Ù���§º«�ÝÜ�����ÝÜ[�¥�ªá�V>>

?Y  

(3) ÛÝ#�V>?6Ù���§º«�ÛÜîÝÜ�����ÛaÝ[��ªá

�V>>?Y  

±��ÛÜ6>ÛÝ#ª6
�¤¥��;­�ÛÜ[����9Cþªá:

;>?È�C�o$%���ÌÞ��[­wtu}ü>?$%
ÛÜYÌÞ¡¢�

÷ø¹©��»wTj���&��?�è'
jS�Dº«?�èª�®´�­

@Yð­��&[i��Vi���ÕýO¹a}ü>NO���Z:;®´��

¿.¥�2(b�ÕýO¹>}ü��ÛÜaÝÜ�#�/VW�t
wbá?�

���­w¥�}üÛaÝ�ý�VY;­����P¿�ÛaÝ
wbá9>?

�GPo$%­@�ÛaÝ>?$%þ+,:;�)����)Nùoth���

��no9CÛ>?$%������ÌÞ��Ú¡ÈÄw�tu}ü>?$%


ÛÜY 

2. ��  

��à� Edwardsiella tarda�ë���u�]�à�VW� 2Ù3 �m × 1 �ma

án~�*4� 15Ù45ÕaC¥QL
án~��� 30Ù37Õaßà73#�Ña

4¡¢]�YX.�à%w�uF# RS Agar (Rimler-Shotter Agar) G SS Agar 

(Salmonella-Shigella Agar) �4¯]`*°�f�à`*# RS Agar %Po�à³

�ð+%ba34(bYC`*#  SS Agar ð�Poð+%ba34�¥�à³Y 

ÒÓã��wx�ûrstu�
����§�ø×Ø# 3Ù11 Ú�ã�þª

á��:;
�U]�Ã�	t�¥:;
�U©# 3Ù6 Ú�	v��U©# 9Ù

11 ÚY�Ã�U©�:�Ô�û�����/7�³B �æL÷ø  (Ôùáú�a

GH�G}ü��)�Ôp·>%©�QfÄ=�­wx�LVi��Y³*Ú\A

�Ûþªá���tª·Û/:��û÷ø�(Ûªáã:]:;÷øY#ÒÓ
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},WX®�ês�*+�ã��wx{rstu���=Ã���#s�*+Z

=È�¦���¬)�Ã
�U�P>�� �ªá�Z=çè�:�*+s��

ûrsu�
÷ø (2�198532�1992j32�199432��2000g)Y  

3. Ä=¬Å  

Ã'*+Z=ØJ�� �ªá
¥=¬Å�A��âÃü8ã�ªá�Ã�

DJ¢w����ÃªáZ�lE�Ãªá�:;]�>�Ãªáµ#��Ä=È

(/7�Y�Â
*+Z=Ô�-
H*aÃ'�b>ßB5
�ea89
:;

?@�Y=a*+©g�§zn�·¸�o:�þ�a}Ô���ÛÜ%©gh�

����  (lÛghi)�·¸+T����>�Ôñ4íø�Y 

�Ãªá¹©��
Û/s��û÷ø�C�Jã:�û�����s�<¹

]
Tji>Tj£¤��þlmYÜ:;ª«Û/���%­§¸�Ä=��§

��<¹]
Tj£¤=Ä�©��G.³L�Ã���¸�Ä=�Dw�¸��

Ù ��Caw�·¸��i�Y��(;�:��Tji¥�lm��a¨�À

ñº«����%'¬/�0Í�#ÊËÌ
�Ó®TUÄ=Y�Ã
��zJð�

�w���¯SÄ=�z��µ�:�M�º«��«��1L\vC´Eè´¯

S�Û�w�#�g¯S 2Ù3 ��º«¥�
��ýpC¶¯Y  

¯Sw���V[\
Eað­÷ø�°±È�§J¬­®¯�»xjh
:

�­x§¯hjÅ�C
��½¾lE�ÙY��Û/;­���]"Tj�L¯

S]"R	�a��êê2��ü]"}~G]"01
J����;­�þ3P

ªá��Y:;��:�:��jhG·jÛihN�þªáVi���P�ç%

�eÛþªá��Y#��Ä=%�§B�Ä=�e�æÏÊËÌ
�ÓÄ=�ÃY 

:;��:#��È(áâ�a��01Û(r4���©g¦��ÔÝª³

B_6��Ã÷ø>z�
´¯S��¸�o:�äPÂÃ�Q���Ô�}��

��>�e����%wxªáVi��YÔpæL÷ø:;�ùáú� (GGH

�a}ü�>�e���)�¦��§Ýª­Ä=Ô9µæÄ=rstu��Øx


ý��rstu�YGÔæL÷ø��Ã(EF%�w¼rstu���­lEµ

æUÄ=Ýª­­wY  

÷ø��%�:;w�´ 0.5Ù1 ppm���_ (BKCa���) G 0.2 ppmB

��?@:��æÏÒÊËÌ
�Ó©��g@áN�¯SÄ=�D���¶¯©

�¸�o¯S»¼�½¾Y�à¬�M�ò  (sulfonamides)a�WN  (tetracycline)

>5�WN  (oxytetracycline) �¯ò4�÷]�Ü�#ÊË��®´¯Y��¦�

§�g¯SÄ=�
�Oð�¯S�ütÜ
��Øx
ýþ�G6dßà
¯

+YD;­���jh���êê��ü�©
��ýp���¥'
Ä=%�J

#ª«��%�ôÈ0Í¸�Ä=Y�È´¯!"��ÊËÌ��
´�¶¯©w

��±�Æ�Y  
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� 1.19  ;$]^_`ab>
cd:�Qe

N�f 

 

({) serstu�  

1. ��  

se>�s#7*©gÔ�ûrstu�÷ø%���ç²
w�«X�{

62ÛÜ�V>?6aÝÜ�V>?6>ÛÝ#�V>?6�Yse>�s÷ør

stu����ªã(����÷ø¹©�
Û/:��û�Ã�����]¤7

_��:/��Y 

����
Ú¡È�w�¥�ª«ÛÜGÝÜ[�ªá�V����jklm

G�jh�D�seG�sÕÑ��on©�D���Tji
½à8T
�P�

ÈÉ/7��<¹]
ji��¯T��ð
lmG¶�
«��C.³L�Ã


�#>³:;]�9�%àþ�o:;smY7*:Î�W��X!�
ñ*!×�

PÈse>�s
¸é�dªí»�8ã�¬ �
?@¤(Ã���:��û÷

øµ��Ãþ¸���a�­³¿P;��û÷ø��µ­wª«ÛÝ����[

�¥�ªá�VG�G$%��FJ��­�s�V�¨�]":�Y  

f�/:��û÷ø%�:;<¹]�TjiØþªá¥�7lm�¼�%Ø


´¯SÄ=¨�4Ltµ��a���§�Â¯S�
�Oð¯S���ütÜ


J�Øx
ý6dßà�C��s�/�jh���¯S
Ä=È�äå�Ôp

·x>%cd���wxþ�oVism��Lse>�s�íoZ�=��¬7

¯P*so±Y  

2. ��  

��ç²Jr�tuà÷ø�+,Yse
7*©Ã#_� 1Ù4 Ú�ÄT_C

D 2,000Ù4,000 I�¥se7*��LZ=!<>M*/7���¦��#W:;

7*  (100Ù200 ;�¥'�yz�X7)�#W6:ðse<h/7�x�²jh�

(�þªáVW�=
«�Y 

7*:ªá:;rstu�
��VLÔ®27*:·>?�
*+@&J

4�J4æ´
�P®�Ôpos*+:ªá�Ã�Äwx§���Å7*:Y:

;>A�5aB�G�X�þCD:ð�ÔpÈ�GÆ×:;ªá�Ã%�­þ§
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��+Å:ðY  

se
7*V���EF�&7hGN��EFÎán#7
Vi
�S
W

�GH�Xð�wxI=(×��Ôùáúgaùáú>ßà��Ôpð
Ä=Ô

9µMJse�§�/7�L(F �
�UYseGsH7*:ªá:;rst

u��Kï��êê�gJ�å
�EF
ÂY:;ð
Q�Y:G?@�8ãa

LµYì�8ã���Ï�Vi�#�:;ð�]������o��Vi¯+%�

­wx�o�ÃVi�UYÙ×>w×Ø�Ú_�Å:;Ajse�=T�� 

(2�198532�199432��2000h)�|��<���ÔY  

3. Ä=¬Å  

§����alÛ]M
sm>��*+o±�¦�§&'():;Y=a?

@a>·¸��æÅ���J&�Ôx&'()��J&�w�·¸�)�Ã
�

U�G�ÃA�]"8ã·¸D¢w�lE�­a���øZ>�ø��alÛs

mYÔ9&'7*:
Y=>?@��ìíµµ�á[\>Ýw�?@:�>:��

æ�`aï� 1Ù2 &©�w�
ý7þì:�>:��ùáúaúg>ßà���

lEse7*µ©:�
z�þ��Y 

:;§&'Np
J&�Ãü:���Ga�D�Øw���Caë��>T

����>A§Qf���§ë�/7aë�X
��þC�YO4G³B
´J

4¦�?�
´�óZ�w�î*o:
J4æ´�w�·¸�Ã
íø>�Å�

ç%
´
J4¦�>ßYå�¥'x�ýï�YÈÉ§·¸Ù×aw×Ø�Ú_

TÅ�â�FÚ_�DxAjVi
se�Ca/7=T(×
 �Y£ýt¥Ù

×Gw×Øw�Aj 100Ù200 Ise�GÔo.º«%þ�L;V
smY  

�EF�ýPQ�F�Ã  (Ô(Fùáúa��à�) 
RS»b�DJ�E

F/J�'
hNáS���#M*se�¦�&'YåJ&�
ý)´�EF


H*�ç%§���Ãªá
ã¤>wx]ØUY���EFáæ(�����á

�#7
�Si�X
W{G�Xð���#�EF
?�è>¹8��#GÆé

�/
��  (F_�a/iV)Y  

ÄT�EF�µ¦§
Y=J&Ô®2´Y���×¥* 8Ù12 W%�¼�#

�?�è.
TSëì�¸µ�Øw;&hNgMseY�AUGÄT
�EF�

³¹ÖÚ8 ´b�ð+
?�è %b�¼?�è.�TSëìµ��EFþ�

o�²
V´bY�EF4
/7botW
�]�#<W34
�EF£�'�

a(/7ëº?�è.
TS�C#<Wðg>�®
�EF�/7��Cªá�

H���#¥*%©¦��ý�¢��Dw�:X�EF
£�Z�Ûw�P�ë

ì?�è
TSY 

���:w�´ 0.5Ù1 ppm���_  (BKCa���) G 0.2 ppmB��?@

:;���æÏÒÊËÌ
�Ó©��g@áN�¯SÄ=Y�÷¯S
Ä=��

à¬��WN  (tetracycline) >5�WN  (oxytetracycline) �¯òY�È´¯!"

��ÊËÌ��
´�¶¯©w��±�Æ�Y  
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� 1.20  gh5�;i]^_`ab>
cd

�fjk\XY� 

 

(�) s�Xx�  

1. ��  

±��º�]Y�­��§
���ãT]x@º���®¤a®�°[a�

�9C>!C�[�¥�é�C¥/7ªá�s¹�[
9®���EE
Z��

¹8�89GNOþB �Ot,j³����\E��¹Cµñ5�Í·J�


�Q¼�\ð�Äwï�±�Y���ª�����©g�I  (1Ù2 �)Y�àë�

ãT]÷ø�ÌÞÈ�����)
x@º�aÛÜ�V[���º«
´byx�

\Ü�V>?�è (&a�) �Z:;i�����?�è.ð
jS���­@Y

���jklmG�jh�..Cq?U¢�þbc#T�� (��Ãë�º�Y

�­��L¹.W}i�¬á=���]�Vi^bW})Y  

2. ��  

���Gq9à  (Pseudomonas anguilliseptica)���u�]I�à�qû�

Ñ�4¡¢]�án~�� 5Ù30Õ�¥Qán~�� 15Ù20Õ��~yz 25Õ�

È¡¢]lÃ�yz 37Õ�È��ªí�¥Qf
 pH � 7Ù9Y±àÎ'�]�¥

Q��*4� 0.5Ù1% NaCl�wán� 0.1Ù4% NaCl 
WXð�D#�7 NaCl 


`*°ð��onY±��§�U��¹~�(�%©�²³#ó�Ë�s:(/

7ªá�f�~X�Àu 25 �%���ÀñlE��_×X�~%©���$SY

�o�_�U]�Ã
Gq9à��§
{F P. anguillisepticaaP. chlororaphis >
P. fluorescensYws (A. japonica)aº�s  (A. anguilla)aÍ�>µ¶��þ�û�

�  (2�198532�199432��2000h)Y  

3. Ä=¬Å  

��þ+,*+s�Vi���#�Ã�ø©�§��
Wñ���s�
D

��jh
Qf��YYª«:ðÛ/�¨�����'¸�§��K.��� 0.2 

ppm�B�aG 0.5Ù1 ppm����_  (BKCa���) �¯ò¯ö?@:;���

·¸��i�Yª«����`�&ßàX.>¯S÷û]����4¯Qf
¯
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òæ�hN�ao¯hg�YtªC¿��à¬�WÞN�÷Y�à#X�~WX

®  (Àu 25Õ�È) 
?@¤bÃ�Yx)´IJP~
!"�:X~��Àu 25Õ

�È%�­w
ýcÔ�Ã����l�s�
��Z��sE�¬�­(=
�

�!"Y  

 

 
� 1.21  ;$]^l�>
mno\�pqrst 

 

(�) p�]�}q9à÷ø­ (X��) 

1. ��  

�à��_;§��à�ö��_Ä®�û�à������_�CÛþ�û

��Ys�ßà] �ð�X���ªá+Z>�o�sm¥V��à�·¬�s

��o:;
�Ã�¬Í�a��ad�a��ax�aea� �ax�a�Î

>µ¶��_�w�o�f:;
µpY±�ë���6ßà] ��ãT(��

ñò�þ�û÷øYÚ¡��01H[>Ga�[>I[�º�®´>Ga9Cº

��´>G>!C´��Y  

ÌÞ¡¢�.Ü(ñò÷ø�pX:;�²³�?�è¥�éY��þ�os

�X����X���¤±�
��Ô®2�s£¤lm�jk�����ij�

;­�U¢r4G]¤7#���¢��s�§��Î#�Ú¡Èªáº�®´�

­@�Ô��î®�
°[ «º�®´a��9Cº�®´a!Cªá´�G²

!��ÖÅ�
>?­@Y��ÞÍ¡¢��§­@Ô�¿�ªáx@º���¿

��  (��)�ÛÜ>ÝÜº��[��\Ü�V[��&[i�b�NO&�º��

�Zª���:;���G÷ø%g(n����þ�:;��C�L.Ü(ñò

�b�öa�wY 

2. ��  

��à�p�]�}q9à Aeromonas hydrophila�ë��u�]I�à�4
qû�Ñ�
¡¢]�án~�� 5Ù40  (Õ ¥Q� 28 )Õ �pH Q'*4� 6Ù11�

wán� 0Ù4% NaCl �����ðY�}q9àþ �çàfC
�çL�]�
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¥×§�}q9à«X� A. hydrophilaaA. caviaeaA. sobriaaA. veronii > A. 

schubertii ��FYßà4
�!
ß9Ú@Na«�N>³BgN��þ�o��
�º�>Y��:;��:þªá³]L�Y  

±�ã��wªá�
���§�U©X�# 4Ù6 Úî 8Ù10 Ú�­#}Ô�

�]ý>�~�ÛÜ%g�(7ªá��Y²³#�ëzµ�¹ÂÃ�:���V

i

�S  (Ô»ha¢S]_�áS>^_�¹a�_�¹�)��o:�:;þ

��4Ù6 Úf�~�Xµ  (Àu 20Ù30 )Õ �ßà­h�¸�Vi¯+Y#�©g�

}Ô<�ÛÜ�ÈÉ_�~�È��s�<h@�£Á%�Vigh�Y�}Ô�

���~³��hNêêþ���?�è.t,%g����?�è.
jS�/

7+,ßàVi¯+�Ô��àVi¯+�þ+ª�U] ����Ûþªá?�

�5Gi*]����Ã  (2�198532�199432��2000i)Y  

3. Ä=¬Å  

#�~�ÛÜ%©��3;gh�²³#�~����<�ÛÜ%'
¶gh�

��hNV�>H*N$-��Ýßgh6
àá�?ì»hYª«;­�>1�

��ã[BºjÖY�à¬¯S÷û]=��fV���ª«��%�¥'ôÈ�

ÊËÌkl�mòóôY��:w�´ 0.5Ù1 ppm���_  (BKCa���) G 0.2 

ppm B��?@:;��Y�g¯S����à¬��WNa5�WN>M�ò 

(sulfamonomethoxinasulfadimethoxin)Y�È´¯!"��ÊËÌ��
´�¶¯©

w��±�Æ�Y 

 

 
� 1.22  uv$]^w�xyz{|UHI

}
J~��jk\X 

 

(») oà�  

1. ��  

���
­@A�þ���F_a*+WXa´¯�P>÷ønÏ�ç�C³


=��DV¹È
���f_��±À·�s�oà��oÁ�Ã�¤YE­�


U�>£¤M�Õý��#Àh%³�p����(;����jhG·jÛ8�
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�
..?Äa#YZ>[\þ_���8Éa¥�
�ýG]¤7"!G"�#

:/G��>Û/���þmn$-Cº«q�¡¢
@�Y;­��ý
U�>

�¹Ú[�@ä¥��Ô|WX����a�ð«W�¬aG³* U]�N��

�¿r�¢��/7�LVi��YE­�
Ú¡­@�¥���#¹"9C>®

�a���[�EF®´Y  

��(;���>:;ª����#Ú¡È��/7æç��§���¹"n

o�´�V>ªá6[>G  (:;���ãT9CÚ¡� ®´«�)3³B­@Ô

°±²³  (Û/���°���C �°­@ )a®�a��>I��°[¥�®

´�G��[�û�Zsê�GC �[>G®´�«�Y  

ÌÞ¡¢�±�ë���6ßà] ��������þ�º��­@YE­

��Z�ºEF®´­@�&>�Z.»
jS���D¨º«Û8�Õý
NO

>}ü�³*ñò�»ëÕýYð­���Z�¥�®´  (�Z®´
«�VLw

X��,®´að,®´aµ,®´aG�Zã[®´��F)��Zi��½�¥

�Vi�ÕýO¹aNOG}ü�ÛÜ>\Ü�þªá�V�ÛÜþº«x@º�

y�
��«���aº«2bG2(b
NO] <�Y;­�>÷ø%g(n

C·�Ù����§�Y�­
º«
�Z «]�
twb�³*.Üñò| 

-b
�P��ÚÛ/��
�.¥��hG��u
«�Y 

oà�|Ô³B��6ßà] ��÷ø¹©�
Û/��û÷ø���:�

<¹]
U�>Àh£¤��ÓÕý� é��
iã>�Ã
���¼:;¨


�/�Û
�¹�û÷ø%�:�
$�TjiaTj£¤>U�Øþ¥�ªá�

�Ytª*+ÈÉV�#�@�®Øþª«*+�
½¾��%��§þ¸��¿�

�Lã:��v��÷ø���,:�ªá¥�
mhG�jh�­@��%Ô|

�e����­/7�áVi����#�}��]^GYZ>[\�:ð«W�

¬%þVi_�#��Y  

2. ��  

s�oà����à|� V. anguillarumY�o��S:;�Ã
��u�]
à��§01 AeromonasaPseudomonas > Vibrio ë�{ëßà�¬�_4
L�
¤
oà�Ô V. parahaemolyticusaV. alginolyticusaV. damsellaaV. vulnificusaV. 

harveyiaV. choleraeaV. anguillarum > V. salmonicida �Y#ÒÓ(E�´y��
�à� V. anguillarum�*+xw
;§oà����� V. harveyiaV. damsellaa
V. parahaemolyticus> V. alginolyticus �YoàÄ®7�#��ð���ö��w
_G���w_�þ�û÷ø��÷øµ�wx�L:;�ÃY  

ÒÓ��*+È;§
oà��01s�oà�a(E�´y�>×����

LxwVi��
oà��Yoà
Xü*4�Ä�áæÈ�Ï�çF_
oàC


�ç
WXQ']�V�/F_
oà��§�\���á�#��>�ö��

«�
F_(������*+�w_>�ö��*+�w_�(/7�û÷øY

�Ú�Xwx�]*+Ô�Î>Í��tªö�*+_Ôead�as�a� �a
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��>�������>�ö��*+_Ô%ºa2¹ºa´ya'�axwa(

E�>[y���þ�üoà÷øY  

oà�
�§�U©# 3Ù10 Ú�³ð07���Ã�U©�X�# 3Ù5 Ú>

8Ù10 Ú�­#�aýv×}Ô��(V
�ÛÜ%©�(/7ªáoà÷øY×

���ÒÓ�U���_
:þz{êÈ�#þ6ð�_/7{�,>O4=Ã�

PÈ�|êêþ# 3Ù5 �Gtk.3P^bV����V�#AB>R¡zJð�

û U>9C=Ã�#ñÅ:ð 3Ù5 �.��¹V�pXÂÃ�:ðÔ�#oà�

��à­/7�o:;÷ø  (2�198532�1992k32�199432��2000i)Y  

3. Ä=¬Å  

��oà�
!"'J#�5'
*+Z=aßeB5
MN�$à
*+Z

=Ô�-
H*aÃ'�b>ßB5
�ea89
:;?@�Y=a*+©g�

§zn�·¸�o:�þ�a}Ô���ÛÜ%©ghi
	<��>·¸+T�

�>ñ4íø������Y�û����%�:;w�´ 0.5Ù1 ppm ���_ 

(BKCa���) G 0.2 ppmB��?@3�à¬�M�òa�WNa5�WN�¯

ò�4�÷]�ÜÈÁ¯S´¯!"��ÊËÌ��
´�¶¯©w��±�Æ�Y 

:;÷ø:��¯S
ý��Ä=¼�¹ÛÜµ�'¸�TUY:a:�RSa

:;Y=>?@�Y  

 

 
� 1.23  �$]^�U>�
J~��\XY

�(:���QR (	
1994) 

 

(m) }Éà�  

1. ��  

���Ú¡È «ÂÃ]¤a_���8�Gó×ÊËÌY}Éà­�ãT]

÷ø­@�w��(��ñòðX.º�à����.Ü(ñòÔÛÜa\ÜaÝ

Üa?�è>ñÜ��þ�û:;=Ã����~[Ûþ�û���:;�¤þP

oà�­GY�­�Y¤Ô��s����01¹8�">�[®´�º«��]

Wº�x�&��8�|çY/�Ô� ���µ����°[º�avÉrºw

ËaÛÜ�wG�2a\Ü�VañÚ)º«ßày>&��­Y��ªáµÔÝ
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ª³B��  (01��u�]àGùáú�) %�wx�LVi��Y  

2. ��  

±����u`]Éà Lactococcus garvieae "��Ü� Streptococcus sp.@÷

ø�+,�ßàP@ n}@�Éà���ï�È�/7�wÏ��]©���Y

�Ú��ëßà�9�&'��]����]w�9�`]&'���Éàë 

(Staphylococcus)aFÉàë (Micrococcus)a¢Éàë  (Planococcus) >�¿Éàë 

(Stomatococcus) �ßà«�Y±ëßà
��Q'*4�Ä���ö��_a�ö

���_>���_��þ�û��Y�Ã�§ªá�X�~©  (ÒÓ� 4Ù10

Ú)��a�Ãªáêê�X!�M*a�eWX�5>:�Vi��
�S�
!

¦�ÂÎ  (2�198532�199432��2000j)Y  

3. Ä=¬Å  

±�¬´ÞNa�WÞN>â¦�õ�¯òêê4
X�÷û]�D¬tªý

´�s���´@áN�¯ý�=���±�#Ä=��¥'�z¯S�÷]���

�ºQf
¯S�G�ÊËÌ��®´¯�ØxÕÖï�>´¯Y±�ë�ãT]

÷ø�#��È�§¯SOP�MNð��g�YÔªáæL÷ø%��'¬­®

¯Y?@:;�w�´ 0.5Ù1 ppm���_  (BKCa���) G 0.2 ppmB��Y

�È¯S´¯!"��ÊËÌ��
´�¶¯©w��±�Æ�Y  

 

 
� 1.24  �U��
��bI���x��


��U��jk���� 

 

(q) ��Éà­ 

1. ��  

�­Î�o×��*+� �ªáVi����§����)�Ã¥¨º«#

¶¢ 81 �ë×��~©��Ãªáµ� ����P<�:;�Àñª�t&©.


��Zw� 60Ù80%�2Ù3 &©.��ZwX� 90%�È���ã[���$�

��Z|X� 40Ù80%Y�Ãªáµ���Z½����¶¢ 86 ��µ$���

ZÃ� 10Ù30%Y�Ã÷ø¬�4
�F��]��÷ø�ÃCªáVi��
�
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F��� �ë�_�æ*�F>³B_�a_w���ªá��G��Y  

�Ú�ìLö�*+:�û�Ã��Ú��ö��*+:>��*+:�ñ*

�� ��Ûþ�û��:;���D³B�ö��>��*+��w_��Õý�

�
� �ØþL�YV�/���� ��Ú¡Èêêð
¥�
­@�·
Û

/��þªávÉrºavÉwË>���­@Y���£¤�®��
Û/��

#:�G�8�q��¢�D�/���:�M�]���ý
Ú¡8�º«��

��â�Ú¡¢�J���Y 

fë×��~©ª�%�Û/�¤Î�:��ûùáú���Ýª³Bßà÷

øGB H*] �º«���C�L�[>9C>?G�´�­@Yf� ��

û�_6�Ã��%�.[(ñò����û�w01]
=Ã�ÔÌÞ¡¢w�

ª«.Ü(ñòº«ViVW�t
wbG³ ~wb
ùØ�C�=��Î#(

��ñòðº«VW�t
oø����������\Ü>ÝÜ��Y 

f:��û�)��÷øµ�Ô:��e5'a}ÔÛÜ>·�û³B���

Ã%�:;·þº«Ûi�����C�þªá�ª]
Vi��YDÔ|Ú#W

X��ªá¿r��  (Ô�e��a}Ô��) G*+��ûv�]��÷ø�L


�¹�û�V U]$%  (²³�����µ¥:;) G=Ã�����¸­ª

���%���\Ü>ÝÜ�.[(Üñ¨º«Vi
oø������
Vi�

�
«�Y  

2. ��  

±�Î�89��Éà Staphylococcus epidermidis ÷ø�+,�±àë��u
`]Éà�ð
�ÑGÐÑ��4¡¢]�ßàtÏVW$�� 0.65 �m�ß9�

��Yán~�S� 10Ù 45Õ�án
��*4� 0Ù 15% NaClY��Éà 

(Staphylococci) >FÉà  (Micrococci) �9�&'�`]�C}Éà  (Streptococci) 

�9�&'��]Y��ÉàXü<Ä�~�Q'*4>��Q'*4��ÄY#

�ða��a¢SÑ�a9C>���� ýæXüYà±*+�2��>�Ö�

Ú�ûL�]��Éà S. epidermidis ÷øC�oVismY±�E�ã��wª
á��Ã�P����~©(:;  (2�198532�199432��2000j3Huang et al., 

19993Huang et al., 2000)Y  

3. Ä=¬Å  

��Éà¬´ÞNa�WÞNa5�WÞNa}ÞN>â¦�õ�¯ò4
X

�÷û]�Ü¥'#ÊËÌ��®´¯�����¯S»¼�½¾Y?@:��w

�´ 0.5Ù1 ppm���_  (BKCa���) G 0.2 ppmB��Y±�²;���0

1:;Y=a?@>ïð�J&�³BÔ��K.>·¸��æÅ���wVY�

È¯S´¯!"��ÊËÌ���¶¯©w��±�Æ�Y  
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�1.25  uvHI���U}�d�����

������������� ¡ 

(Huang et al., 1999) 

� 1.26  ¢Ak?£�¤
K
����U�¥¦
��|§
V¨©
ª«¬­5��U 

(Huang et al., 1999) 

 

 

�������
 

(t) HÞ� 

1. ��  

ÒÓ*+�ö��_ã��wx�ûHÞà���� 3Ù7 Ú��Ã
�§�U

©��%©ð[7«ö��*+6
Vi
��º«�²³X�~
 5 Ú�µY  

���
�§���Ô�¹�Ã� «VW­@  (#YZa[\G�}��]

^%���]¤_��:�8É�bc#T���de�f�)�­@_�H[÷ø

ùáúY  

*+ws÷ø(�:;�:;%ã[:��þ�û÷ø�aþªáVi��Y

ÈÀ��H[%�ovwKH�ªáVsaº�a>Gî-b��P���H�


�b�æJÕý
V´b�CJ��o6[�bx@
�mY���H���º�

îPo���LH�6[V��C «öwî\wb��m«� «�bx@Y  

���ªá:;
H[���­
�ð
¬'«W�D¢]"
ý7)´G)

´Z��YH½¾!ÂHÞà>:;>G%�æ|�e��GùáúViùá�Ä

�/7ªáVi��Y  

2. ��  

ÒÓö��HÞ�V�/Î� Branchiomyces sanguinis ���Û/�¤� B. 
dermigrans ÷øYB. sanguinisùá#H½¾�Z.�c�F�Zð�O
�£��
o�Z�û�����;­���V[\
H��¨�ûHÞàùá�þ�L:;


H[>G­@�­
»·ªá>G�D��H��Z�ûc���O�£ûc�

�Oð}¹­�]"()TU��L:�#YZa[\G�}��%þªá:;V

Wa_`
«�Y 

B. sanguinis �§÷ø��w  (��a���) �ö��_�à��§án#H
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�aH�>H½¾���Z.3B. dermigrans�÷ø� Pike (��) > Tench (º�

ö��)�à�þ$�H½¾�C�½�³*H½¾��.YÒÓ*+ö��_÷ø

�HÞà��§�ë�Z.ùáF_�D
Û/�¤�à�#H½¾��ðÛxª

«Y  

HÞà�§÷øö��_�ÒÓ*+�ö��_Ô2s�aµ¶a2�ax�a

��a��>����þ�û÷øYÒÓð[7«�ö��*+6�#_� 3Ù7

Ú�wViª«��  (2�198532��198732��1991g32�1991h32�1992m3

2�199432��2001a)Y  

3. Ä=¬Å  

HÞ�
¯S��îï»#TUð�Ô*+��û��÷ø�w�î�
´ 30 

ppm�ôõG 0.7 ppmøùú¯ö��Ô�Ã�P��YÜ±�ªáµ¥�§
¬

Å#�Ýß^_>�e
ÛÜ�¦§�e��>�e�ÛÜY 

±�÷øH�µ/7ªá>G��§
ýC¸�
Ä=�GH­@
Ä=w�


´ 0.5Ù1 ppm���_  (BKCa���) G 0.2 ppmB��¯òÄ=YGÔÝª

³Bßà] �%�¦�
´@áN����@áNþP�HÞà
onY  

�TV�ñ*��'�U©²ÍÎH[�·¸+T��YHÞ�ªá%�:;

*+�wxþ�ûE;J��t
÷ø�����Ã���³�Ä=��Ýß�e


ÛÜ�óZ�w©ª
´¯S����f
´¯S�&Cþ�o�e��C�L

:�Vi��Y�È¯S´¯!"��ÊËÌ���¶¯©w��±�Æ�Y  

Úªáz�Ã�:;��&':;
Y=>?@���I*+©g�w�
ý

����
��Y[XÈÉ©X,*+
6×���TðW6�s�Gö���:

;*o��F*+6æ�¦þ¯PHÞ���
�þ���+TV���§¹ßÍ

Î�·¸�Å���o�¦§
smY 

 

 
� 1.27  �TU
�«�®¯°±�
²³?

°±5°E�´µ (	
1994) 
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(v) �Þ�  

1. ��  

�ÞàýÆé��¹Ú8G�g8���¹wx��
[�07H[a`[a

I[aÖÅ9C>�[�3s���÷ø¹Öµ,>I[���´ov¡¢��[

�­wKüwba\wbG=�b
��@SeY§��@Sª®�Í�w�ª«

]/
�Þàà�>z{�Y 

÷ø[�
��þªáÈ>����t«�§Po�Þà
ánaá+�H*

��äþ
��P���Yà�êÚPoà�¹  (��@)�ê.�w$�k9��

¯�noÉ3�Ílº#¹Ú
à��/7ª«
�)0{
z{��oI
z{

�þ ñº]/
z{������/7Ä®7���øY  

#*+©gÔ|���N�L�¹û=��wx�L±�
ªá���
�¹

§�o�Þà�'
`*°îÆé�YtªC¿�ñ*!�X
:;ã(/7��

�����µ
��Ûã(:;Y�Ú��Þà��þ�Å£
�g���
�g

�o�Þà
Æé>án
`*°��ÞàViánµþ
34
Õý�g¡S�

��#��
i���®�§wx�L�HÈÉ�L�V
smY  

2. ��  

�Þà�/¢�áà��ë Saprolegniaceae w�³ðÄ®
01 Saprolegnia (S. 

feraxaS. parasitica)aAchlya > Dictyuchus��{ëÞà#ovÚ¡È�_���§
��F�ØxÕÖ
�ÜF_Ytª§�{ëÞà£8��Þà���Ä®7�#

�ö���>�ö����ð�Ca�þ÷ø�_��a
æL÷ø
@�º«Y

�Þà¤#­¥07
]á+>]]á+�ov�}ü
Ñ@S�³à�Gà�¹Y 

�Þà¥QL
án~� 15Ù30Õ�# 5Ù15Õ%on��lr30Ù5Õ%


on���Ìý4�# 18Ù26Õ%<����C 28Ù35Õ
X~®onþû6dY

#ÒÓ*+
�w_ã��wª«�Þà÷ø�¥�§÷ø©�ë×>¨����

~©  (11 Ú�
� 4 Ú)�­�~# 25Õ�®%�±�
�§�ø©Y�Þà
÷

øë�v�]÷ø�­��¹#���f@&
@�®��LÚ8û=G>?��

Þàz{Æé³È­þª�Y 

/7�o�¹=Ã
�NÔ®2(1)ùáú÷ø2Ô�4a¿ú�V6ùáúù

á�¹8a�[GI[��oùá[�û=�Ô/Ýª�Wúaf�úG��ú�

W6ùáúùá%�§�Lû=[�:;P¿G>G�þÝª:;
�Þ�Y(2)

ABaR¡%�Wñ
=�¹a°±²³GNO²³��F�Pªá��Þ�÷ø

­��#ý��¹_g���~©¥�:;���#�,©g.`i·¸Y:aA

BGR¡�Ôp]"·¸��Wñ¦3`il�=ÃY(3)ßà] �2ÔX��a

Xx�aoà�arstu�>GI���Ã�L
9CûsY(4)H*�52§d

H*o\�¬G�$-C�Lº�aNO²³>9CûsY(5)¿rS=��
£

¤2Ô�~z�a�~���L¨=apH ÑzXGz��G��zX��N�o


 U]zV�C�L�¹ÂÃa�©x¤l��  (2�198532�199432��2001a)Y 
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3. Ä=¬Å  

�Þ�
÷øÎ�v�]÷ø��§ªá��D�a¹ÃGû=������

#÷ø×Ø%'¬��M*Z=�>ß�¹D�a·¸�¦§
Y:�ABG¡RY

$ýR��:;Z=�:���ùáú�Gßà] ��'`�Ä=�·¸9�%

à�o=Ã��L�Þà÷øY  

ë×�~©�*+:�·¸ABaRSaY:�J&��¸¬�¹�o=ÃY

#÷ø×Ø%�'��MNH*N
�-�>ßMN
V��ç%'OPª«]Ý

áN« (0.5Ù1%) �¯!�¹
?@¤Y  

`i·¸�¹û=�ª«�¹û=%�`�� 0.2 ppmB�G 1 ppm���ò 

(BKCa���) ¯ö�¸��Ù=�·¸÷øYÔª«:�EF÷ø�Þà%�­

�� 30 ppm óôõG 0.7 ppmøùúÄ=���§þâ�´Ù�GÔ9�%à��

�[�º«Vià�¹�ç%�áVi
z{�>z{%�]�æ��F¯SÄ= 

(07%¬(a�­®)�ýp������z{4
@�a@�¨a@þàò>@

á�±T�©�d
�xY  

à�oI�áz{�>z{µ�A��%¬(>�­®Ä=¥
ý�DJ��

F¯S��øòa@]!a»¼©n�tªw�´#�gK�
Ä=>�;j´


¡*��ÃÄ=È�³*�w_ ���>:;Z=��x
´Y�È¯S´¯!

"��ÊËÌ���¶¯©w��±�Æ�Y  

 

� 1.28  ;$]^�T>
J~���TU¶
(	
1994) 

� 1.29  �TU�� (	
1994) 
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� 

(t) }ü�  

1. ��  

:;*+
�w��/7��}ü��}ü�#Ú¡þº«¥����w;&

��ÏÐY/7�º}ü�­@
[�01I�aH[>�[��D¥�§Cwó


ï���ÈªH�#a÷�F�®ÍÎY  

Èª���
H��Í%�E­�
H��Z.þº«Û/}ü3C;­�¥

�
w¡¢ü}üVi��#H��Z.Y}ü
P@VW�Ü� ÎPanÕP
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­�]"()TU���

�ðA�
¬'
«W����Û]"bX)´Y�����þ «¥�
VW­

@�01ªá_`ade�fa>bc#T���«��Ô·x¸�©�
ý7Ä

=��Z���û�H���O]"°Å�§�o����C�LH[>G���

7�³Bùáú�GGH��æðY  

w_
I±a�_
®�a¡�a��a��îI���þ¥�}ü�³ð�

¡�>I�¥ýK���Û(¥�YE­��[�Z��þº«�/VW�t
}

ü�;­��wK}üÂ��[Y���
�[Ú¡¥�ªá�V«��ÌÞ�µ

w�ª«²�ý³V���]"Õý®E�ð�:;%<:��þ_�#�8�È�

G
%C_È��a%CfÅ��
«��G#�8��¶
q�Ys�`´�


µÊ
�#�/7¥�}ü�f`[È!º«Ç,
�9�Ô·ôÈ?ì�wxþ

�o>GY  

2. ��  

��<�v��ÒÓã��þªá��§ªá�_aý�×X�~©��~


ë×>¹�(�7ªá�G·º«EF
��Yö�*+�_a�ö��*+�_

>��*+�_��/7��±�Y�q
l��e�5��w_��}ü�
�

���o�e�5
��012¶S]_�áSF+zia^_��Vi��>n

©·Y=:��:���LVi

�S�Y  

}ü�ª�
�����#ÒÓöa���>w_*+6�§ªá
��Ô®2

(1)W}iz·î2*+:.¶S]_�áSF+z��#X�~%©��`ab

¬�¶SU��
aL&´�áVi
W�:;*+S§�«WizXC�á}ü

�YE�ÒÓ
öa���w_*+:�¸j�f�ÈÉþ·�Ô��¸i¯l¹

¢�f
/i�
z·î
W}��
ºÅ»}ð���ªá}ü�
�¤(ÛY

(2)T}iz·î2:;��
Vi
�S�FáSXÌµ�o�æ�a�ùæ�a

��ùæ�>�.�}�7�T}Viâ���L�ð�}iz·î  (²³��e

��a^_Vi��G®V��o:�È®�¢����N��)��Fz·î
7

�T}�E�*+6ªá}ü�¥�§
��  (2�198532��1990h32�19943



�������  	 2 
 

 42 

2�2001b)Y  

3. Ä=¬Å  

}ü�
Ä=!×�qC
ý��§�9�e>*+WXÄw¸�?ì��G

lE�­YÔÎ��:;.¶S]_�áSF+zi�C�LW}z·î�·�V

i���abXc}�­w¸�?ì�­YG#Vi��µ_X7èñ 25Ù50 C

D][^  (1Ù2 0)��bXc}�|w
ýÌ¼}ü�Y  

�e��ªá��  (Ô¶S]_�áSVi��)�a:��¸  (]
�SVi

��)�Ä=!"·�Vi���abXc}­w3Ô:���Vi
�S (nh·

Y:�:;)�/ªá�e��%�¥'
Ä=!×�Î§*+SRS�V:ñ*  (�

:)�!w
ýcd��YÔt%]"ª�»:�;RS�:%�w#Vi��µ_

X7gñ 2 0  (50 CD) �][^��bXc}�w#I©g.
ý����Gl

E���D�·���CÌ�±�»�`��:!wØ���Y  

Ôç%ÝªGHaGIaùáú÷ø­��Ã%�ìÄ=}ü�Ú��ç%Ä

=³*LÝ÷ø­�Øxý7cd��Y  

 

 
� 1.30  z·¸t«�8°±�
©$/¹�

�z·> (	
1994) 

 

(v) �H}ü� 

1. ��  

�H��}ü�
��pX¥��½¾��­wE7���¾ô�F�&H[

ÍÎf�ä'Yf�H7*:ð
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}ü�ªá�[�³C]"®f
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�
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f�Ä
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H�j��F�®¡¢�Äw
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2. ��  
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��/7��}ü�Y}ü�
ªá©�X�~©¥�:;�­# 4Ù10 Ú¥/7
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3. Ä=¬Å  
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2¤Ã (1991c)  ð[7«s��U] ��XÚYÒÓzµÈ6µÈKÄÚ��59: 59-60Y 

2¤ÃaÇÈ° (1991d)  s�HÞà (Branchiomyces sp.) 
`*��Y������É�50: 

113-120Y 

2¤Ã (1991e)  ÍÎêëµ©*+s�ªá:;GH�C�LVi��
��YÒÓzµÈ

6µÈKÄÚ��53: 59-61Y 

2¤Ã (1992a)  *+¡¢£�ªáVi1��¤>ÕÖ
:;Z="(t)YÒÓzµÈ6µ

ÈKÄÚ��70: 59-60Y 

2¤Ã (1992b)  *+¡¢£�ªáVi1��¤>ÕÖ
:;Z="(v)YÒÓzµÈ6µ

ÈKÄÚ��71: 35-36Y 

2¤Ã (1992c)  *+¡¢£�ªáVi1��¤>ÕÖ
:;Z="({)YÒÓzµÈ6µ

ÈKÄÚ��72: 35-36Y 
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2¤Ã (1992d)  *+���÷øgÎz{ú
Ä="YÒÓzµÈ6µÈKÄÚ��73: 

54-56Y 

2¤Ã (1992e)  ö��H[÷øNO�áùá­YÖÓzµÈ6µÈKÄÚ��64: 59-60Y 

2¤Ã (1992f)  ö��_H[�û5ú�á
ùá÷øYÖÓzµÈ6µÈKÄÚ��65: 

59-60Y 

2¤Ã (1992g)  s�÷ørstu�
��"YÖÓzµÈ6µÈKÄÚ��66: 58-60Y 

2¤Ã (1992h)  oà�
��>Ä="YÖÓzµÈ6µÈKÄÚ��68: 59-60Y 

2¤Ã (1992i)  ö��HÞ�
��"YÒÓzµÈ6µÈKÄÚ��75: 55-56Y 

2¤ÃaÛ}ÜaÇÈ° (1992)  ð[7«s��Ã
îï>×Ø�¢�XÚY��îïÝ

c(pv)Y40-51Y 

2¤ÃaÛ}Üa�ÞßaÇÈ° (1992)  ¶¢qp�±zð[7«s��Ã
XÚ�ÍÎY

ÖÓz�����àá�38: 4-8Y 

2¤Ã (1993a)  *+�_���Wú�
��"YÒÓzµÈ6µÈKÄÚ��77: 27-28Y 

2¤Ã (1994)  ����YµÈKÄ_âY188ãY 

2¤ÃaÛäå (1999a)  ��ï����"t@YÒÓzµÈ6µÈKÄÚ��152: 57- 60Y 

2¤ÃaÛäå (1999b)  ��ï����"v@YUÐÑÒÈÓÔþµÈæµÈKÄÚ��

153: 57-60Y 

2¤ÃaÛäå (1999c)  ��ï����"{@YUÐÑÒÈÓÔþµÈæµÈKÄÚ��

155: 57-60Y 

2¤ÃaÛäå (1999d) ��ï����"�@YUÐÑÒÈÓÔþµÈæµÈKÄÚ��

157: 57-60Y 

2¤ÃaÛäå (1999e)  ��ï����"�@YUÐÑÒÈÓÔþµÈæµÈKÄÚ��

156: 41-44Y 

2¤ÃaÛäå (1999f)  ��ï����"»@YUÐÑÒÈÓÔþµÈæµÈKÄÚ��

158: 57-60Y 

2¤ÃaÛäå (2000a)  ��ï����"m@YUÐÑÒÈÓÔþµÈæµÈKÄÚ��

162: 57-60Y 

2¤ÃaÛäå (2000b) ��ï����"u@YUÐÑÒÈÓÔþµÈæµÈKÄÚ��

163: 57-60Y 

2¤ÃaÛäå (2000c)  ��ï����"pt@YUÐÑÒÈÓÔþµÈæµÈKÄÚ��

165: 49-52Y 

2¤ÃaÛäå (2000d)  ��ï����"p�@YUÐÑÒÈÓÔþµÈæµÈKÄÚ��

170:57-60Y 

2¤ÃaÛäå (2000e)  ��ï����"pv@YUÐÑÒÈÓÔþµÈæµÈKÄÚ��

166: 58-60Y 

2¤ÃaÛäå (2000f)  ��ï����"p{@YUÐÑÒÈÓÔþµÈæµÈKÄÚ��

168: 57-60Y 

2¤ÃaÛäå (2000g)  ��ï����"p�@YUÐÑÒÈÓÔþµÈæµÈKÄÚ��

169:57-60Y 

2¤ÃaÛäå (2001a)  ±z*+�_ýK
Þà�"p»@YUÐÑÒÈÓÔþµÈæµ

ÈKÄÚ��173: 57-60Y 

2¤ÃaÛäå (2001b)  ��ï����"pm@YUÐÑÒÈÓÔþµÈæµÈKÄÚ��

175: 57-60Y 
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���  ����	
��
� 

���� 

��*+äåàçª��
�*+êÈ½¾è�cÃ
Z=!×�ç%�q�

��ñ*i
¯PC+ªL��½¾�Ô�:�eWX
�7cda:�
þ�a

 �
ªá��³ð� �
ªá£¤¥VY#X!�M*®��ø] ���p

X���/7�o*+:�Vi��Y7Ú�# �ªá%�Ô·xÕÖï�º�

­��Ä´Eè´¯S�ÌD�x6d���&Cþ+,¯Sð@�¯S»¼��

oäV
½¾Y  

×�����xw*+��=é�8����Íêê�*���_�Ô%ºa

'�aëìíº�[y�����_��i�CV¯�/PÈ�HIJF+aío

�äå�T�
FH;'�îV¯�C=¢*+��%¯Y  

�/����*+«�cðîq���ñ*i:X�ì���þ¯PÚ�÷ø

���Û�qt÷ø���æî÷ø����!"(�ú_�Y �´¯�&C�

oä:;�smY7Ú�ÒÓ������IJ�H�×Ø]�N�C
�¬�«

���HÈÉ%C�¡¢aïðñ�òó�¢ôViT�YT��H·�K.Íé

ÄñÅ:ð*+�=ÅL8��¥����
��Ã��½¾ä�:;Y±À�§

#l¥����ýK �
ªá�����!"Y 

���
#�$%& 

�_ªá ����VLwX�®"�)õ (1)��áS+, ----ÔßàaÞ

àaùáúa�@�ùáG÷øY(2)H*ST----Ô�MNH*�$-GMNö�

�f�eaÝ*±V�aù�ª÷ð@�Y(3)WX�N----Ô�e�5  (01 pHa

DOa��ùa�aø�ø)�:�þ��Y  

ìLÛ/���¤Ú�V�/�����;�NC+ªYÄ���áS�l�

Y:��¹D��·
��=���ðßà/æ��Û�þ�o÷øCª�Y7Ú

#*+:ð��Ã:��ùáú��/ë��ðý#áS��tÜþ�o�Ã�ì

ÌJ*+:��WX��QL³á��CViùáµ��÷ø:��Øþ+,:�

��Y 

]ÔÈÁ��o*+:��D��7ûßàaÞà÷øG�ðªáViùá]

ú_�����úûü*+:;a�eZ=½¾Ytª�l*+:���ªá�V

�/,��*+WX��5�Ô�bz�a^_��a^��b����a»hz

�a:��ViëõSa:�þ���{���LVi�
�üý�C+,FáSa

ßà�ViªáY/WX�5�{|þ¬:�Poá=È��U  (stress)�h��£

¤�¹¬Ú#WX?@¤��C/7{ßà�÷øC+ª �Y��������

'¿¬:��ª��{&tãöþÌ�æTUï�J&�Øx�ü¥V�ýpY  
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����$���	
 

(t) f�ú­ 

1. ���­@  

±���ú_�f�ú Trichodina (Cyclochaeta) (��1995aB8���1996a) ù

á�����H[a�a¹8�+,Yú¹�VW�³ßFC
�ç�tÏVW�

10Ù100 μ ���³P@�Èû¡� �ö@�Y�"�¡�
Ôt�Î�{��

#­�³Wá�ÐÑ�®#[\³Pq0�®#ð+
tW 20Ù30 Á,W�xÔ

RöRÆ��¹H[>¹8Y 

±�ªá��~*4�Ä�ÒÓ���wK�¤�#ö�a�ö��a��


�Í�þªá�D�X�~©>�e�57Vi
�S�:;�f�úþViFá

C�o;V�ÃYûùá���ú¹#H[a¹8RÆeU%$%¬[��È9ß

9CXMViyO�:;%þ�oH[ß9����Y²³J�H[yOXM¯P

%�:ð�^_a
�ü±>íSþViÆéC£¤ù��QR�x�+,H�b

��ê«�Y����ÀhU��Õý��ý_���8���%ý
	
:�G

:��ºS
U��f�fÀ¢%�þ
de��«�Y#«W�¬G�b¶��

:;/7�oVi��Y7Ú��ùá[��û=�ýþÝª³*ßàaÞà�÷

ø�C+ªä;V�smY  

2. �F�®
f�ú 

ñV 40Ù200 ö�w}ü��ú¹È�G®�¡�JÎP��"�}���{


P@YñV 40 ö%ú¹(W�Dwt�¡¢ú¹/i
���100 ö�J¥=¡

¢ö/�200 öw�Y�}Kú¹
Ú6���DJ¡¢�·�WYf�ú#�¢

%
²{�	ö������¹b �¥@Yf
�ªH�¡¢%�ã(x'}Y

�
7!Jú¹Æ#H�/#��%
P@��{Y  

3. Ä=¬Å  

(1)�Vi����9�eY(2)æ�óôõ 30 ppm¯ö 24 W%Y(3)24 W%�

�µ�æ� BKC 0.5 ppm ¯öt���Ôv�÷øY(4)Y���:;h·Y:��

R�§:���7t�¸:�æ�ÈÁ�óôõ 30 ppm ¯ö 24 W%YY:µ��

:'ìn�[�
�Síµ���Ýw� 50Ù100 ppm ?@�ïð 2 k�È�Øx


ýcd±��æªY(5)�È¯Sßàµ¶·á¹
´����±�Æ��"�â

»�O  
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� 2.1  ���N�� � 2.2  �����
�«$NJK 

  

� 2.3  �����
�«$N�8 

 

4. Á�  

Á  �  A2
òì���
õ�ÈÉ 
M*�F22Ö� (j8´�) 

ñ*��24 X7 

ñ*I/28,000 I  

�¹VW2Ã 20 CX  

ñ*�/27 ÁÚ 

�Á��§J��ñ*%g(n�a·Ã':;Z=�
:�
�Sâ�¶��

�ú¹Viùá�ú¹�§ùá�H[Y�9�"J�Vi��æ�óôõ 30 ppm

¯ö 24 W%��µg][^ 50Ù100 kg/L X7aG:��5ò�Y
»:�¥'

�´zóôõµtu�:Y�È¯Sßàµ¶·á¹
´����±�Æ��"�

â»�O  

Á  �  B2
òìV��
��ÈÉ 
M*�F2�T��  (j8�T�) 

ñ*��2150 ; 

ñ*I/25,000 I  

�¹VW212 CX 

ñ*�/225 �  
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�Á�÷ø�P(:;�¨�oH��êY´¯!"J��óôõ 25 ppm ¯

ö 24 W%Y�%
´óôõ%§���Yg¯µ�.Àñ �â
¢&�¢��§

�­��Y
´óôõµ	v����æ
´ 0.5 ppm
 BKC ¯ö���v�÷øY

�È¯Sßàµ¶·á¹
´����±�Æ��"�â»�O  

Á  �  C2
òì=ë�
��ÈÉ  
M*�F2[y� 

ñ*��2vX7 

ñ*I/28,000 I  

�¹VW212 CX 

ñ*�/260 �  

�Á�÷ø[��H�>¹8��o¹8NO¯�a°±²³���P/7+

,ßàv�÷øY´¯!"J�30 ppmóôõ¯ö 24 W%���µ	v��æ�

0.3Ù0.5ppm
 BKC ¯öY�È¯Sßàµ¶·á¹
´����±�Æ��"�

â»�O  

5. �Õf´¯�o�µp  

f�úJtF(7þì
ùáú�DJY�
�Aò  (Ô7�÷aô�ã�)�

þ�oú¹�6��¯Pú¹�@¯]Y���
óôõ¯öG¯ö%g�¬�þ

��f�ú�Ûþ¯Pú¹�@¯]Yú¹�6µ�Yæ� 25Ù30 ppm óôõ¯

ö�ýpþVc��YÔpk
´H¯S�'Vi��/���gK 3Ù5 �µæ


´ 25Ù30 ppm óôõ¯ö­wY�È¯Sßàµ¶·á¹
´����±�Æ�

�"�â»�O  

 

� 2.4  �����¼«$N�8
½2¾E
¿� 
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(v) �Wú­ 

1. ���­@  

±��1P¢SC  (Platyhelminthes) qáD  (Monogenea) qµRö_

(Monopisthocotylea) �E�Wúw  (Dactylogyridae) �Rú_�+,YwX�k�

Wúë  (Dactylogyrus) >"�Wúë  (Pseudodactylogyrus) (��8�1995dB8�

��1996f)Y³�§ùá�����H[��+,ÒÓ*+öa���_�Ã��

o;Vsm�tFùáúY  

±ú�¹ 1$ßn��û4
v¬%b�vx�µû
tÎö@�Rö�R

ö.
t¬V,> 12Ù14 �W,Y�23ç¹�gá�gý��ù��H�ÈG

f³�:�YÒÓªá±��×Ø� 4Ù11 Ú(��12Ù3 Ú(Û�Y#��~©

ªá��(�7ÙìY����#Ú¡È�]�é�@�D�Viú¹#H[Èù

á�³,�ÅH���.�
ù��H�û=�/�ú¹#H�È� ]�-¢�

ì�o]/=�Ú��þ$%H[yOß9XMViyO�
H[���¯áCÙ

Lo�@��£¤QR�xY��ÀhilÛ�£¤�=�_���8��H%¡

¢P��ùá�[�ýþÝª�ÞàGßà÷ø�Cªá�H��+,;V��Y  

(ý��
�F
%ºa[yaëìíºa2¹ºa(E�î'��Y÷ø×

Ø�_×¥��Có[}~(X����þªáY÷ø
¹©þ
tav¥���

�Ë/�DÀh���Õý��%Y>%Ä=��/7�ÙYYJ÷øð©Gµ©�

:�ÀhZ=���Ë/>8�É
��/iþ¯��a3P�þ
�¥��Y  

2. �F�®
�Wú 

¡¢�Wú
ö/�ñV 40 ö> 100 ö�w�YJ§¡¢<¥ú¹� 40 ö¥

=Y��Wú�{#ú¹6��aVWÛ=����
ó`[�%bvx«�Y�

Wú
v¬vxÛÄJ�Ávx�D�7¡¢�â%Ä§� 100 ö¡¢�Y�Wú


¹6(V�aú¹
-¢
¢&��/7�üYD�	<ì-�}vx�æ�J

���Wú'J{#úYYJú¹{H� ���!§ae	"txY7Ú§��

ªH�%�§ª¶��aH�ñj�#$±È%�§H�X���§Ê#t,C£

¤¡¢Y  

3. Ä=¬Å  

(1) � 0.3Ù0.5 ppm
�Aò  (Ôô�ãa7�÷��·�~�X��è´�çò

i��~# 28%�È%�¯i(�´ 0.3 ppm) ¯ö 24 W%Y24 W%��µ�

æ� BKC 0.5 ppm¯öt���Ôv�÷øY  

(2) G´X�ù	 (KMnO4�´¯) 2 ppm> 0.5 ppm BKC |ç¯ö 24Ù48 W%Y

24 W%��µ�æ� BKC 0.5 ppm ¯öt���Ôv�÷øY  

(3) Y:;zh·Y=�
�S��z�%â�
ýc±���'�§:�S�7

t�¸:�æè�ÈÁv"�t�Ï"Ä=YY:µ�:;'Q�?@ïðY  

(4) �È¯Sßàµ¶·á¹
´����±�Æ��"�â»�O  
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� 2.5  ��&'�
��$N�8 � 2.6  &'�NÀ�ÁÂÃjkNÄ� (ÅÆ

Ç
1995d) 

 

� 2.7  &'�
���8V
½2¾E¿� 

 

4. Á�  

Á  �  A2
òì=ë�
��ÈÉ 
M*�F2[y�H  

ñ*��280 ;  

ñ*I/210,000 I  

�¹VW25Ù8 CX  

ñ*�/23 ÁÚ 

�Á�÷ø��(EF�ÈÉ�ª«tavI��Ë/�ÀhÕýY��F�

¡¢H�ª«[\H�
/I�Wú�H���Õý��JNO��Y�Á��È

ÉJ�H�Hío
�,��:�_&�Hº'µ­?@að:���:�ÕÖ�

�HY 

Ä=!"20.2 ppmô�ã¯ö 24 W%�Ktkµæ
´t�­wY�È¯S

ßàµ¶·á¹
´����±�Æ��"�â»�O  

Á  �  B2
òì=ë�
Û�ÈÉ 
M*�F2[y� 

ñ*��22.3 X7  
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ñ*I/210,000 I  

�¹VW210 CX 

ñ*�/22 ÁÚ 

�Á�÷ø��(:;�¨
����¥�¹8NO��H[ú¹�aa
b

�>NO¯á
«�Y�:�ñ*�·Ã'ð:>?@
J&�­ÀñTUñ*�

Cañ*!��X��oñ*µ�:�[WX�5�TC£¤�eY#WXÔ��

.
���®�td����/7ªáY  

Ä=!"2  

a. 0.3 ppmô�ã¯ö 24 W%�Kv�µtX7g 50Ù100 CD
][^G:

��5ò  (gñi·Ïßl¥)Yô�ã|
´{��gK�/Ã 5Ù7 �Yô�ã

¯ö 24 W%��µ�æ� BKC 1 ppm ¯ö��Ôv�÷øY�È¯Sßàµ¶·

á¹
´����±�Æ��"�â»�O  

b. ��ñ*!���Ô±�æªáY  

Á  �  C2
òìV��
��ÈÉ  
M*�F2ëìíº  (´y) 

ñ*��23 X7 

ñ*I/222,000 I  

�¹VW220 CX 

ñ*�/26 ÁÚ 

�Á���§����J:�WX�5��*+%g(n�a!�/X�æP

È�e��eðZ='����o�WúViùáYH�
ViNO¯á>�/�

Û
ú¹�����ý
cð�Ë/�¢
�PY 

Ä=!"2VLÈ�Á� B �çY¯öµ§���:;Z=�cdQf
gh

i�·¸�¦§
´¯Y  

5. �f´¯
ùp�Ä=!" 

�Wúùá#H���� ]
-¢�þ�oH[]/=�+,ßàv�÷ø�


%þªáGH�PY[\ÈÉ�ï¥���
´@áNaBKCa%¬(�����

��(ÌDþ��ú¹�Ca�oL¯S»¼a�e��aú¹�PF+�ÃÄY  

�9�"2tJViä�:�µ�æ´ô�ãÙúYÔp:ðì��Ú'æ*

�z_ (wa))���R
´ô�ã�Y�ÎC
´�þ�o�z_Vi��>:

{WX����YvJ�:�YJ¨]:{w���'g:��5òG][^Yf

:����Wúa:ð/
æ*�z_���·@�CÜ�w�g¯�>"§�z

_S��:�G§���:M*��¥�=Ã:ð*+áS
����¾®TU�

RSÔfµæTUô�ã
¯öY�È¯Sßàµ¶·á¹
´����±�Æ�

�"�â»�O  
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� 2.8  ��&'�
��$O�8V (ÇÆ
Å
1996f) 

� 2.9  &'�Æ��� (ÈÀ) ÉÊHI


��$N�8V (ÇÆÅ
1997c) 

 

({) f�ú��WúæL÷ø 

1. ���­@  

f�ú��Wú%ý#*+�:ðç%º«�a��aö�
�:�þªáY

���þó×Ë/�â
�¢�ÀhZÛþ
£¤Yâ�Fùáúç%ùá%8Ó

:�WX�5����:�e�=
:{÷ø
�Z�XYf�ú��Wúç%÷

ø���/7Ä=�¦�´óôõ�ô�ãX�¯öY#Ä=���þÌ*tFú


i(��úi(�
�´¯��µæþìúi(Û
ùáúY´¯�+Û§�,

:�
WX�´¯�µtÜ§�9:����ìúýp�=Yâ�Fùáú¬�¹

�=ÃJ�J�Wú(-Ã�f�ú�§ùá#H���¹8É�C�Wú�I[


V,��H��Àj%ú¹#H�ÈS¢��o]/=��þ+ªßàv�÷ø 

(8���1997c)Y 

f�ú��WúæL÷ø
�¤#_×�~X%(����X�~%�§��

�:���e�·¸��
Vi¯+Y³��� ��J��e�5G�e¶=�

+,
�
[\
��±�Ä�#�:ð�të�:WX�5���ÄViF+�

�%Yð
�­Ä=���Äþ����Y  

2. �F�®
f�ú��Wú 

¡¢ö/X�� 40a100 ö¡¢¥=Yf�ú¹b�¥�Õ�¡�JÎP�"

���{�S¢%
²{�	.3�Wú¹6(V�`[
v¬vx�ú¹#H�

%þ-¢aD
%�þ¢�YJ|üú¹(W�â%Ä§��	<ì-Øx�üY

V[\
�Wú��'��
%�Wút�
ú¹/#H�È7t�#Ú���%

Ä�/7¡¢Y  

3. Á�  

Á  �  A2
òì=ë�
��ÈÉ 
M*�F2[y� 

ñ*��22 X7 
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ñ*I/26,000 I  

�¹VW210 CX 

ñ*�/23 ÁÚ 

ÐÈÉ�Á��I��J#hNÇðUü
��:ð�]ª«
½¾
��Y

�Á�wxJ�÷ø�h�ú¹
ùái���ã¤È�Wú
i0
ã(��¹

8b1�H��@�ã(/7�'Y>¨ª« �� �
�ÙZ(X�aÄ=(

/7�w����smZ�ç%ÛwØz¯2Y  

Ä=!"2ô�ã 0.3 ppm¯ö 24 W%�K{�´óôõ 25 ppm ¯ö 24 W%

­wY�È¯Sßàµ¶·á¹
´����±�Æ��"�â»�O  

Á  �  B2
òì���
3�ÈÉ 
M*�F2[y� 

ñ*��22 X7 

ñ*I/27,000 I  

�¹VW215 CX 

ñ*�/26 ÁÚ 

ÐÈÉ�Á���ÀhZ�Õý¨
tk��E��Ô
/pI����Y�

�
H�yO¯��6[´��f�ú��Wú
i��Û�¹8ª«/¥f�ú

ab1�=Y¬�:�e�'�ÈÉ/¶4Ä=�'¬tª«�­%Ä�­��Í

��Ä�þ�ùáún�Ô��Y  

Ä=!"2óôõ 30 ppm¯ö 24 W%���µKt�æ´t�Y
´v�ó

ôõµ�ÃK{�æ
´ô�ã 0.3 ppm¯ö 24 W%�/Ktkµæ
´t�ô�

ãY�È¯Sßàµ¶·á¹
´����±�Æ��"�â»�O  

Á  �  C2
òìõ/�
4�ÈÉ  
M*�F2[y� 

ñ*��22 X7 

ñ*I/26,000 I  

�¹VW215Ù20 CX  

ñ*�/26 ÁÚ 

ÐÈÉ�Á�¥×:�
�b�oXbµ�Ä
�����a_����/IY

�Á��§J�:��e�=�gu£¤ü�e�
:ð
^��ÛÜY±�:


�¯(¯  (5 5�È�¯)��eã(/7��Y��H�
ùáúi��C³ð�

f�ú
if��H�8�
yOVi¯á�¹8b1�=�ç%Û
ùáú��

Á�
�P¨��:;�¥�§'J§§�eWX�9Y  

Ä=!"2´¯!"��Á�v�DJ�´¯���Vi���´¯»6©g

tX7g 50Ù100 CD
][^�Y
»:�¥'�:Y  



ÚÜÝ  >?ÞKUV���� 

 57

4. �f´¯��9!"  

f�ú��WúæL÷ø
�­��§
½¾J#��:�e�=����e

Y]"�9�´¯ýp��éY�%��ÈÉ�î���´
¯Sðý�C�´³

*
¯S����L'�F¯S�Ô�t�¬�:ð
��&C�'Y����§

�;x'J�9�eG�:�Y´H¯�ÄVi��µ���ÈÁ
´¯!"´¯Y 

(�) {#ú­ 

1. ���­@  

±��1P¢Sq¤#Rú_�{#ú  (Gyrodactylus sp) (��19993��8�

1995c) �+,Y�§ùá���¹8>H[����(7ªá:;��Y  

±ú¹ 1$èé@�`[�û
 2 ÁÎû@�,�xXMy7�O¹�Æé

�ù��¹8µû
ÎPRö�Röð+
�¥V5,�34�
 14Ù16 ¥W5

,Y�23ç¹a5áY#_tÁú¹ðwKtÁyÎP�56�ç%#�56ð

/wK®t#�56�]8��{#úY  

±��ªá��e
!¦ÂÎ�w÷ø(�ç8�����²³J�H���

�
�¤ªáYû{#úùá����þ «<��â«��¹b�%�#�ð�

9��%#:�G³*�ºSÈ	
���ìnú¹YViùá��¹8%�89

��û5,��=>ú¹�û�ñ�R:�$%�¹XMViyO��þ�o¹8

<=º��<7+ªv�÷øCVi��Y7±ú��º��ú¨4oú����

Y:�!�X7Pou9÷øYfú¹.Àù�µ�w#:�:UG ��üÄÝ

��;V;�Qfù�CHùáá£Y 

2. �F�®
{#ú 

¡¢{#ú
ö/� 40a100 > 200 ö�w�YJ§¡¢<¥ú¹� 100 ö¥

=Y�{#ú��Wú¹6��aAú¹(W�D/7îç��WúY��!"�

�
ó`[�%bvx«���Wú
v¬vx�ÛÄJ�Ávx�{#ú�]Y

�Wú
¹6(V�aú¹
-¢
¢&��/7�üY{#ú�ýwK�tÁú

¹ð4
tÁyÎP�56�ç%#�56ð/wK®t#�56�D�	<ì-

�æ�Y  

3. Ä=¬Å  

(1) �Vi����9�eY  

(2) �óôõ 30 ppm¯ö 24 W%Y 

(3) 24 W%��µ�æ� BKC 0.5 ppm¯öt���Ôv�÷øY  

(4) Y���:;h·Y:��R�§:���7t�¸:�æ�ÈÁ�óôõ 30 

ppm ¯ö 24 W%YY:µ��:'ìn�[�
�Síµ���Ýw� 50Ù

100 ppm?@�ïð 2 k�È�Øx
ýcd±��æªY  

(5) �È¯S��ÊËÌ<�
´����±�Æ��"�¶¯©Y  
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� 2.10  *+�N��
J�ËÌÍÎ+�J
N1Ï (Å
1999BÅÆÇ
1995c)

 

(�) ��ú­ 

1. ���­@  

±���á¢SÐÑú_���ë Ambiphrya (/8 Scyphidia) > Apiosoma 

(/8 Glossatella) (��19963��199938���1996b) ùá���H[G¹8C

+,Y 

±úÚP
Ô=>?@@GÎ@@�¹�û
tAW@ÐÑ�ó�ÐÑ�B¢

x§34�ð�
�Fý�FWáS�jS0Å�ñ¿.Y¹µû
tÎö@�R

ö�¾�Æé�ù��H�G¹8�fù���G34WX�)³á���þ.À

ù��¾¹�û�ÐÑ#�ð�¢��;Vù�Y 

±�At��×�þªá�D�X�~©(:;�f:;��~a�e�H*

ÕÖ>�ð
�e7iX�QL��úá�%��þVi¯+Yû��ùá�ù��

�ú¹Vicðùá�H[a¹8��où��QRÈ9��aº��yO�ý�

XM�CH�¯áC��£¤QR�x�]���ý
_`«��²�YZG[\

�ð«W�¬%ý+,Vi��Y7Ú�³x�o89aH[�s=�+ªßà�

v�÷øCÝª³*�­��Lä;VsmY  

2. �F�®
��ú 

¥=¡¢ö/J 100 ö�D� 40Ù200 ö�gÛx¡¢��Jú¹VW�=Y

ú¹o�¥@�ùá�H½¾È�w)´�F�
ì-�	<��)¡¢ú¹Y#

ú¹`[
tAÐÑþ§34

�Sü±GFáSRÅ�ñ¿Y��úÀj
D

��f
E�=��� 100 ö%¡=¥=Y<Á·�J��ú§34
�ÉaßW



�SaFáSRÅ�ñ¿��§
FT¹.a��§
æGº�'�tÒH�


ô�Õ#¹¢éY<Á·�ìLH��Ú�V[\
ò��#¢�âÛJ���

�ú�­
ÏÐ�tYA���ú�f�úVWtLa�bÛçJ�¥�wJÚ6a

¢&aÀj!×'J
IV
=�Y  

3. Ä=¬Å  
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(1) Vi����9�e�lÛ�ð
�üý7i�·¸±úVi¯+Y  

(2) �óôõ 30 ppm¯ö 24 W%Y 

(3) 24 W%��µ�æ� BKC 0.5 ppm ¯öt���Ôv�÷øY  

(4) P!�eZ=>cdgMi�¸
�S¯P
±úæViªáY  

(5) Yh·Y:�:;��'§:�S�7t�¸�:��ÈÁ¯SÄ=���:

'Q��Ýw� 50Ù100 ppm?@�ïð 2 k�È�Øx
ýcd±��æªY 

(6) �È¯S��ÊËÌ<�
´����±�Æ��"�¶¯©Y  

 

� 2.11  ���N��

���8V � 2.12  �����
���8V  (ÈÀ) 

(Å
1996c BÅ
1999) 

 

3. Á�  

Á  � A2
òìV��
2�ÈÉ  
M*�F2�E' 

ñ*��23 X7 

ñ*I/222,000 ZI  

�¹VW215 CX 

ñ*�/24 ÁÚ 

�Á��÷øJ�'��:;�ÈÉ·ª«âtI���Ë/���nY�¹

Ú¡�n�'��hðFò�Y���H�#�F�®¡¢%·ª«/¥��ú�

H��bÕýY#âF@�®´¯�x'�/7§��úþìY�a�Á��*+

%g��n���:��
�S���'J��¸�´¯þìµÛ(�71ªYJ�

�:�*+!�bX�#*+µ©��ä´ñZ=����ea�e���Y  

Ä=!"225Ù30 ppm óôõ¯ö 24 W%µVi���_K 2Ù3 �
´ 1 ��

ÃOP´ 1Ù2 �Y�Á�
ª��PJ2:ð(�Ã
�¥�±T¬Ú#WX>�

úÃ
?@¤(=���ØKL/7{�ð
��úùá�Ca�ùá�¥��ú�

�Äû£¤C#�8�aË/�â
�¢�DÛ�xE·�tëª«�úÃÄ�/

 Ä=���÷ø:;
�­�J�W@�+,
Y  

Á  � B2
òìòMNó$O
��ÈÉ  
M*�F2�P['H  
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ñ*��220 Q�:  

ñ*I/230,000 ZI  

�¹VW22 CX 

ñ*�/220 �  

�Á���H�
úi�f��§<ÁH[��
$%�H½¾4
Vi
y

OYÐÈÉ�Á:ð
��]��
«���
[\�¥�â
�¢YwKâ&�

HJÔ�
DE�
âL�
��úùá'x'R!
£®nYJ��:���Ì

ý�S�tëW};'i�¬GJ�e�
����wx+,��
Vi��Y�

�Vi
ú¹ùá�H[��oH½¾ÈXMViyO�:;
£¤H[
QR�

x��%YJæ
Ú#
�5�{£¤��:��/7�VWC�Y  

Ä=!"2Vi��µ�� 20Ù25 ppmóôõ¯ö 12Ù24 W%µ�Vi���

_K 1Ù2 �
´ 1 ��ÃOP´ 1Ù2 �Y�z#âF��®´¯�þ
/F�P

ªá2 

(1) �H�´¯CVi���Dâ��8ãJ´¯
�NY��´¯����H±

T
¶�
ú¹ùáY¯P®n�µ��]"Q'CVi��Y]#´¯�'

�Vi���§�ð���únì�æ� 20 ppmóôõ¯ö 12 W%�Ktà

æ
´t�Y�È¯S��ÊËÌ<�
´����±�Æ��"�¶¯©Y  

(2) ´¯µ�
[\
���xQ'C��G�â
�¢�âJÕý
«�Y  

(3) ��ÈÉ´¯%���H¶WC�T´� 20 ppm�C��(E
¯i�¢]"

8ãØìú¹�æ¯ö/��µÛ�K�9�]'t�´¬¯iY  

 

� 2.13  �����
���8V
�¬ÐÑ
�� 

 

Á  �  C2
òì���
õ�ÈÉ  
M*�F2[y  

ñ*��23 X7 

ñ*I/25,000 I  

�¹VW27Ù9 CX  

ñ*�/22 ÁÚ 
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�Á�
��v£�:��Àji'�Õý��Jý
�I��Ë/�¢Y[

y�¬ùáú
?@>¯S
Þû���fX����ÙZ�X���zJ¬[y

�Û�þ�o�V
=ÃYH�È
yO����C��ú
iÛ��Y��ÈÉ

��´zóôõ���H��
´��âJ´z($%
¯SµÕý
«�Y  

Ä=!"2��µæ´ 25Ù30 ppm
óôõ¯ö 24 W%�V�/
���þ

01ÕýY£ý´z/�óôõ�µ�bþ�Y�Ï[y�
`]�U��%
[

y�þ���ðâã÷�]ghi§lÛ���È�xF8���A�:�ji�

=�Dm�î�âd�'#á�Y  

4. �Õf
´¯�Ä=!"  

µ¶VW�§
tÁÕÖ
´¯¡X�KtF �Ä´YL¯��§Z´¯S�

´üµ�¢�(JKtF¯
�ýYYJ¬­®¯Cýp�=����tÜJ¯S


��Y
��F�PÛþ�o´¯ýp�=Y¤Ô2  

(1) *+!�¶X��ea�e�/7cd�ùáúþìµ/ôÈ÷øY²³J�

�úaf�ú�YJ:��e�=�1ª
wx]�VY 

(2) ¯i¶E�
ú¹�á@¯]��µæ�äX
��¯ö��tÜ
ýYâJ

´¯½¾ð�f[\
�PY´¯i¶Eþ����ú��%ú¹Äþ�á@

¯]��µ�7þìY  

(3) �X��I%g
!×´¯�âJ�Hío
:{ýý
´
�P�ìÌ\



��
´
¯S����þ+,�H�����¥'ÏÒâã
´¯��


´�=Y  

(») f�ú���úæL÷ø 

1. ���­@  

f�ú���ú
VW��b�<����ú¹
�bJ�¥
�Dú¹
Ú

6�t²2f�úÕ�JÎPa"��t��{3��ú��{>=>?@@Y�

Fùáú¬�¹=ÃJ��V�ú¹�ùá#H��H½¾�¹8ÈYâ�Fùá

úA�¬�¥
=Ã]�V�YViùá��þ�o��]"QR�VWC_`�

Zt�%�:
W}i/�¬���§þVi��Y���§W}=Ã]�V
f

�ú>��ú�]��o
µp
%J
��é�ü
Y#:��e�5
*+:�

/7�áVi
�S�C
f�ú���ú��F+CViùá�Yð§�e�9�

´¯
ýpÛ�þ�'�ìÌ��9�e����7�'  (��199938���

1996b)Y 

2. �F�®
f�ú���ú 

¥=
¡¢ö/J 100 ö��Fùáú�bJ�¥
�Àj
!×�����

J)´`[
ÐÑ§
�ü±aFáSRÅ¹.Yâ�Fùáú#�F�®�/7

¡¢���fú¹#Àj%`[
ÐÑþ�¶
¢Yf�ú���ú
tÁ�ç�

ÄJ2f�ú�þ�#çtÄÀj�*þS¢�CaS¢
�����t®{Ä.
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À·��ú¹#^
²{�	.Y��ú)´ú¹®!
RöÆé#H½¾È�µ�

Ä�¶þS¢LY 

3. Á�  

Á  �  A2
òì�w�
��ÈÉ 
M*�F2H�� 

ñ*��21 X7 

ñ*I/210,000 I  

�¹VW210 CX 

ñ*�/245 �  

ÐÈÉ�Á�<:
ÀhZ'J�'��ª«t�I��#Ë/�¢�VÃª

á 3Ù4 �LY�Á�
��IEF
�¹8�]ª«ú¹�CH�
úiÛ��Y

A��­�EF�Û�w.·�Y�/ Ä=�tëViF+µ�³µpÛ�_>

éY  

Ä=!"2óôõ 25 ppm¯ö 24W%�_K 3Ù5�
´t��ÃOP 1Ù2�Y

�È¯Sßàµ¶·á¹
´����±�Æ��"�â»�O  

Á  �  B2
òìV��
3�ÈÉ 
M*�F2[y� 

ñ*��24 X7 

ñ*I/25,000 I  

�¹VW215 CX 

ñ*�/24 ÁÚ 

ÐÈÉ�Á�:�
ÀhZ�
�=�CâI��J#hNÇðUü
Y��

¹8
a1���'�¹8�H��
ú¹�H�
iã(��H½¾XMVi


yOY�Á�
ùáú¨÷øt,%gL��ñ*!����ú¹F+
��ã(

4�C[y�¬ �
?@¤(X���ü«#Øª«��
|£Y  

Ä=!"2óôõ 25 ppm¯ö 24 W%�gK 3 �æ
´ 1 �Y´¯ 2 ��µ

æ´ 0.5 ppm BKC��·¸ßàv�÷øY�È¯Sßàµ¶·á¹
´����

±�Æ��"�â»�O  

Á  �  C2
òìòMN
��ÈÉ  
M*�F2ëìíº  (´y@ 

ñ*��24 X7 

ñ*I/213,000 I  

�¹VW225 CX 

ñ*�/21 � 3 ÁÚ  

ÐÈÉ�Á�±�:��¥J,-*�Èí¹6�Ca�Àñ*ü«#�ð�
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z:�ñ*�/¨h�a:�!�/X�Kwé±:
�eþJÔ�`âF�e


�:¥QLf�ú���ú
ªá+,÷ø�CaÛ�7�'Y�'µ�Yð�9

�e�Û
wx/þæ�1ªY��¹86[°±²³�¹8�H��Viú¹>

yOß9¯áY  

Ä=!"2óôõ 25 ppm ¯ö 24 W%�_gK 2Ù3 �
´ 1 ��Ã
´ 3

�Y_�óôõ
´µ�æ� 0.5 ppm BKC ¯ö�Y���9�e!�¥'J�:�

�:�µæ´¯YY]»:w���´][^�9��tX7
´ 50Ù100 CDY

�È¯Sßàµ¶·á¹
´����±�Æ��"�â»�O  

4. �f´¯��9!"  

f�ú���úJ�/7þì
ùáú�¢
Û/
ÈÉ]"§³Øì�â


/F��2(1):�
�e¶=�]"�9Y(2)´¯i¶Û�]"þìú¹Y(3)¯

ö%g¶I�]"§ú¹þìY  

�9�"2���È
´¯�"�¥;§J�etÜ§�9���´¯ýpþ

�=Y 

(m) �4�­ 

1. ���­@  

�ã  (Caligus sp) �ë�Øo¢SC��zD  (Crustacea)��v�E 

(Copepoda)ð�HIE  (Branchiura)��§ùá#��¹89CaH[>�¿.�  

(��19993��8�1995c38���1997c)Y  

�ã¹1$�V[\T¹{1$�¡��$%� F=(b��¥�4
�¬

va6�v�t¬I±YI±#��%wcd�T!�Yú¹�ûá
 2 Ávx�

�� 2 Ávx�ðñ®!���
tØð»�$�wb$�°a$�9C�ZaR

ª���OY#vx®!�"
 2 ÁVRö�¾��RÆ�ù�9CÈY 

�ãoúV�ùá��_�¹8��á%©�ùá�H�ÈY³
ö�a��

vF_�ú¹�ov­w¡¢üY±��ªáã��
�D�X�~©(:;Y{

ùá�� «<��â�#�ð�����
%þ+:�G�ðS¹	
���U


�ã².Yùá:;%�jk��a�¹�Ã�þ+,ù����Y�³x#�

¹89q�S¢��o]/�=��/7+,ßàaÞà�v�÷øCP;:��

��Y7�³x#�ðq�����tù�S�7tù���Dþ�o�V=Ã�

ax§�àa�@��Ä���Poã�]÷ø�tªC�w	cY  

2. �F�®
�4 

YJ§<¥�4��¹8ª��$±È¡¢�ñV 40 ö­w��zþ�µ¶V

W�cd��eþKLV¥���<Á·�]"f%<¥�4�§X,¡¢Y�o

vw�}Y�
ú¹�#�F�®��VYú¹�û
 2 Ávx�®!
 1 ØV$a

2 ÁVRöYCùá#H�È
�4�J�4��á%©��³*
�»_ùá 

(Copepoda) ���Y  



KL×Ø1�Ù  Ú 2 Û  

 64 

3. ov®¡¢�4 

¥'§��ñj�¦§öÈ�D�w�.À:�¶h��I{Gg{Eh¹8�

Äw}KVÃ�(iG´iªVW
�ã#:U�ú¹J1
��bo�¥@��

/7��YY
I{j
k�'w§<¥�4j,Y  

4. Ä=¬Å  

(1) f�~¾C�%�w
´
�Aò  (7�÷aô�ã) 0.2 ppm�15Ù20 �Ü©

¯öt���þì�4��úY 

(2) f:�û�4÷ø%�w�
´ 0.3Ù0.5 ppm 
�Aò¯ö 24 W%Y¯ö 24

W%µ�� 1/2Ù2/3�æ� BKC 0.5 ppm¯öt���Ôv�÷øY
�Aò

]"
ýþí�4oú�g�]�Ã� 7Ù10 ��è¯t��OP 2Ù3 ���

þì�K��]Ø�úY  

(3) Y:µ����:'Q��Ýw� 50Ù100 ppm?@�ïð 2 k�È�Øx


ýcd±��æªY  

(4) �È¯Sßàµ¶·á¹
´����±�Æ��"�â»�O  

 

� 2.14  2ÒN$0
ÓÁ�Ô"Õ (ÇÆ
Å
1997h) 

� 2.15  2ÒN$0
"Õ�N"Ö×Øn©
p¡.� (Å
1999BÅÆÇ
1995c)

 

5. Á�  

Á  �  A2
òìV��
Û�ÈÉ 
M*�F2[y� 

ñ*��28 X7 

ñ*I/28,000 I  

�¹VW215 CX 

ñ*�/22Ù3 ÁÚ  

�Á��÷ø�P��:;�H[
t¥�4
�á�¹8Û�Kt�¥oúY

ÈÉª«t¥��#hNÇð��]ª«³*���:��ÀjiÕýY�4�F

+�������Á�Jªá#­§Åë
×Ø�a�¥�'Wañ*!��X�

#âF��®��4�âViF+YâF�P�§''Ä=�����Äx�ÙY  
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Ä=!"20.2 ppm
ô�ã¯ö 24 W%�Ktkµæ
´t��OP 3 ��

­w§�4ØìY�È¯Sßàµ¶·á¹
´����±�Æ��"�â»�O  

Á  �  B2
òìòMN
2�ÈÉ 
M*�F2[y� 

ñ*��23 X7 

ñ*I/25,000 I  

�¹VW225 CX 

ñ*�/211 ÁÚ 

�Á�JÁ�U6
�:þ���L��È�#È�	oµ��§:�ë��

·�ï��?@YâF�:YZ=�f��wxþò��á��k�
�4ùáC

¨Y�4
i���DJ<ÁH�
@��'YH�.[���
�Û
}ü�#�

ayO¯�Yâ8Ó�:��ea�e�=��o�¥û£¤C?@¤=�A��


Û/�4ùá�:�Ä
���PY  

Ä=!"2Vi��µ� 0.3 ppmô�ã¯ö 24 W%���Á�Jªá# 8 Ú

\��}'�f���Cô�ã�@]�~�X%@]þä!Y��#�ÆÇ¥'

�[\�~¨®�µØ´¯�24 W%µVi���ægñ][^tX7 50Ù100 C

DG:��5ò��9�e>�eYK 5 �µæ
´t�ô�ã�Ã
´ 4 �YY


»:'§:��:��:�­?@ï�Y�È¯Sßàµ¶·á¹
´����

±�Æ��"�â»�O  

Á  �  C2
òìV��
��ÈÉ  
M*�F2%º  

ñ*��23 X7 

ñ*I/210,000 I  

�¹VW220 CX 

ñ*�/28 ÁÚ 

�Á��4
ùáiI��¹8>H��
�H½¾XMVi
yO�¨
[

\����Y±�¤ªá#X�~©���¨ßP 2 ÁÚ�È��ÈÉª«¶4�

�4¨ViF+�YJ§�'wx§�t,%g���©gÛþsmtd��Yf

:���:;�¯´®�µ(:;
��V[\�þ�����­¥'¨ª«¨�

�Y  

Ä=!"2Qi
����[\%g¯��ô�ã 0.3 ppm ¯ö 24 W%��ç

%
´ 0.5 ppm BKC ¯öYK 5Ù7 �æ
´t�ô�ã�Ã
´ 4 ��ÈY�È

¯Sßàµ¶·á¹
´����±�Æ��"�â»�O  

6. �f´¯�Ä=!"  

�4âÁ�­�ÈÉV�xqU����a(è
´
�Aò  (Ôô�ã)�D



KL×Ø1�Ù  Ú 2 Û  

 66 

ã(/7.³
J	t�´¯.	v�%g¶I�Ô��/7=Ãü�¥Y¥=


%g-.J 5Ù7 ����
�Aò@]�f!�Ca¬I¹Ûþ
=Ã�ÈÉ´�

¯%�tÜ§#\la�m��>SqT
âãY7Ú�
�Aò�§#þì�4

�ú���x
ýþ��4oú��x
oú�4
%.À�¹Y[\ÈÉ
´t

�µç�¨
ýp�·æè¯��o�4ßP÷ø:ð�Y]ÕÖ´¯!×'_K

5Ù7 �OP´¯ 3Ù4 �Y�È¯Sßàµ¶·á¹
´����±�Æ��"�

â»�O  

(q) gÎ�Ñú�­  

1. ���­@  

gÎ�Ñú  (Amyloodinium ocellatum) �ë�á¢SC  (Portozea)�oe�Ñ

úC  (Sarcomastigophora)�¶S]�ÑúD  (Phytomastigophorea)��§ùá��

���¹8�H[ (��1995c3��199938���1996c)Y±�ªá��~Ã�

20Ù30%�]ÒÓó[*+�Í�ã��
�¤ªá�²³#[y�íH%©�<

7ûü�ú÷ø��H¹b�%�+,�ª]�Vi��Y  

±úá£Á07_�©>Æé©Y_��á�4
vØ�Ñ>tÁvx�#�

ð���qHá£t,%gµ�æ���Ñ��o�GØ�Æé#�¹¹8�H[

ÀªH*á£Yùá¹© úP�µ© ×É6GyÎP�VWÃ� 20Ù120 μn�

25%%�ú¹ 3 à.woIC.Àù��#�ðXGo 250Ù300 Á4vØ�Ñ�

VWÃ� 9Ù15 μn��úY�oú.Àá��K�º_��¹�Ô�â,%g�

~��ç�³K�%gÛ�tY~��%K�º_��¹
%gþ�n�~�X%

K�%gþ�tdYfViú¹�H[ùá%��³GØ�ÅH�È9ß9.Rª

H*�C+,��H�b�a[�a�V«��L
ù�QRáâC�Yû:;÷

ø��.þbc�«WX��fÄ���ÄYYJ2Ö��<.��È�Élº¡

�  (µ¶�8��op)YYViú¹ùá�¹8��ú¹�GØ¶Å89�C=Ã

ü�¹�89�/7+,ßà]v�÷ø�:;É¹8þ
6[º�a>?�«�Y 

�/��gÎ�Ñú
�_�³ú¹ùá[�J�H[���¹8ú¹/i(

ÛYYJ�H`í6�W�H (1Ù2 CX) ùá[�J�¹8����â�,�H

�H�¶W�]"�ú¹��p
ÆéY  

gÎ�Ñú­�ã��þªá����q�_�r�þ÷ø  (²³J2sä¥

/7����­)���ú¹F+��¶��]¬�¹=ÃbVYYx#÷ø¹©ª

«���Ùýp('3C÷øðµ©
�é§8ã�ÙKÄ(áâ�Ôp¨Jo�

G�u×o�L¥'tuº'�wzt´¯
äå>��^SY  

2. �F�®
gÎ�Ñú  

§��gÎ�Ñú���
H�G¹8NOª�#$±È%È%$±µ��o

v­w}Ktuuãv{'W
wbWx�âdwbWxÄJgÎ�ÑúY��F

�®¡¢%�âdú¹�J%b
�ú¹Ú8
tÉ<½
)�P@�úPY¡¢
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ö/� 100 ö¥=Y÷ø¹©ú¹�bJ\b�Ú6JyÎP�âÁ�,ã(�7

æ��¡¢ö/� 200 ö¥=Yf
�ªH�¡¢%�w}Kú¹Æé�H½¾È�

ú¹�þ¢�÷ø��(:;%�w�}Kú¹�r
H�Æé
��
�}�t

±ú�Y  

3. Ä=¬Å  

(1) �
´óôõ 30 ppm¯övW%�æPÅøùú 0.5 ppm�|ç¯ö 24 W%Y 

(2) 24 W%µ�� 1/2�Y�~� 27%�È%��æè´øùú 0.5 ppm�¯ö 24

W%YY�~� 24Ù27%%��Kt�æè´t�øùú 0.5 ppmYY�~�

24%�®%��Kv�æè´t�øùú 0.5 ppmY  

(3) Y:µ����:'Q��Ýw� 50Ù100 ppm?@�ïð 2 k�È�Øx


ýcd±��æªY  

(4) �È¯Sßàµ¶·á¹
´����±�Æ��"�â»�O  

 

 
� 2.16  ��"#���
��$N�8V � 2.17  ��"#��� (ÈÀ) 
��$N

�8V
½2�8Ù° (Å
1999) 
 

� 2.18  
��ÚN"#���
��ÛÜ�
�Ý#� (Å
1995cBÅ
1999) 

� 2.19  2ÒN"#���
���#� 

 

4. Á�  

Á  �  A2
òì=ëò�
Û�ÈÉ  
M*�F22Ö�å 

ñ*��23 X7 
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ñ*I/212,000 I  

�¹VW220 CX 

ñ*�/27 ÁÚ 

�Á�
÷ø��(:;�¨�oH�[�a´���%
��H�]"Õý

QRCVi��YYJ�¹¨�u×Èí¹6G¨�Èí¹6%¥'Jº'�A�

��Ðwþ{�xþ
���D�%�/¶V�y!´¯��
wx#I%g.�

a  (²³J_��~X
%Ôä
wx)Y 

YJ©´��
!"���� 25 ppm 
óôõ¯ö 5 W%µ  (�¦��) æP

0.3 ppm 
øùú�t� 24 W%µ  (�´óôõ%Àñ�) ���Kt� (YJë

��K 2 �) µæ
´t� 0.3 ppm
øùú�24 W%µ��YæKt�  (YJë

��K 2 �)�æ
´ 0.3 ppm 
øùú�¯ö 24 W%Y�È¯Sßàµ¶·á¹


´����±�Æ��"�â»�O  

Á  �  B2
òìòMN
Û�ÈÉ 
M*�F2´z� 

ñ*��23 X7 

ñ*I/210,000 I  

�¹VW220 CX 

ñ*�/2100 � 

´z���gÎ�Ñú
ãZ�XY±:È�*
�Ú��zgÎ�Ñú��

	oµ�·P!?@��Cæ�û÷øY]_��Y:J&�tÜ§ÌýQ�?@

>bXïðµØw�æñ*V�  (w´ 50Ù100 ppmÝw�?@)Y�Á�´¯!×

w��Á�t
´¯!"Y  

Á  �  C2
òì=ë�
��ÈÉ  
M*�F22¹º 

ñ*��23 X7 

ñ*I/230,000 I  

�¹VW28 CX 

ñ*�/23 ÁÚ 

2¹º´¯%
&'��IV
�ç²
´ia´"�´��ç�:
2¹º�

¢
�t²
&'Y

´¯µ''
�|
d´¯µã/��Y��*+ÈÉ¬

��·´z¯S
2¹º��	t�
´�¯%���YY�´¯µ��. �â

@æ�¢���­Vi��Y±�¤�J¹©÷ø�H�ÈÆé�gÎ�Ñú/i

���Y´¯!"�� 0.3 ppm
øùú¯ö 24 W%�_K 3Ù5 �´¯ 1 ��Ã


´ 2Ù3 �Y  

5. �f´¯�ùp�Ä=  
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:���gÎ�Ñú
*+ÈÉ�³´¯!"�ª�³ð��
´ô�ãaX

�ù	a{ùú�'

´�­®�%¬(�|¯ÉY{ùú
¯ýA�H�DÛ


wx�<:
�ã/����{ùú
@](V�a�:YJ ù]��þ}


ä�ú.{ º�@]ä!�
wx'·þ�ú¹Ä�
��@����*+ÈÉ

¥'�§
´Y�È¯S�ßàµ¶·á¹
´����±�Æ��"�â»�O 

(u) gÎ�Ñú�f�úæL÷ø­ 

1. ���­@  

gÎ�Ñú�f�ú�J�:
ý~��Fùáúç%ùáÛ�ýK�â�F

ùáú
tÁ|çxÄJF+����YgÎ�Ñú)´TÈ
GØ�Æé#H�

G¹8�Rªá�H�G¹8
¹OYf�úùá
!×J�W,Æé�H½¾È�

Û[\ùá#¹8�Rª�ð

�ü±�ú¹
¡¢]�!Y�Fùáú
=Ã

¤�gÎ�Ñúã(:;  (8���1997b)Y 

÷ø�­
:;��ý.c��fÄ>���
�P��s�ú¹
ùá�$

%�<ÁH���o��VW
ùpY÷ø(EF
���þº«ÀhZ�Õý


«��Y�P�Ä=�Zt�%�:WX/�'��/�µþ
�é�ü
Viù

áúº«Y����ö��
�:�þªá�aã��þº«��­Y  

2. �F�®
gÎ�Ñú�f�ú  

� 100 G 200 ö¡¢�=�gÎ�ÑúÃJf�ú
 2Ù5 öV�gÎ�Ñú

J%b
�ú¹#H�>¹8ùá%�þ¢�ùá�H�8É%�þ�TH�
�

�ð�ùái�%<ÁH��{ú¹0�Yf�úJ�¥
�Õ�JÎP�"�¡

��{Yâ�Fùáúç%ùá%��/7¡¢�gÎ�ÑúJ%ba�þ¢�C

f�úJ�¥
�Ca£¢¤�'YYùáiÛ��Fùáú/ùá#�¥�
7

!%�¦��¶
	<ì-Øx��Y 

3. Á�  

Á  �  A2
òìòMN
Û�ÈÉ 
M*�F2[y� 

ñ*��2±.: (Ã 20 Q�) 

ñ*I/210,000 I  

�¹VW22 CX 

ñ*�/21 ÁÚ 

�Á�J�Hío
�:�*+!�(X�YJáh
gJiðcd'�­


J_�Â:�
»h��t�gJ{�áh
i�Û
wxº«�e�ÛÜ
�PY

�*+!�X���
÷ø��£ý�����k�Á�
ÈÉª«t�I���


�Ä/ 0�ÍÎYgÎ�Ñú�f�ú
i����ú¹�º«#H����


¹8Õý��ð
ª«ùáúY  

Ä=!"225 ppmóôõ¯ö 5 W%µ�P 0.3 ppm
øùú��óôõgñ
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%gÀñ�,�¯ö 24 W%Y�"
´ 2Ù3 ��Cóôõ
´ 1Ù2 �­wY

�È¯Sßàµ¶·á¹
´����±�Æ��"�â»�O  

Á  �  B2
òì���
õ�ÈÉ 
M*�F2��� 

ñ*��20.5 X7  

ñ*I/220,000 I  

�¹VW26Ù10 CX  

ñ*�/21 ÁÚ 

ÐÈÉ�Á���:
�¨
p�ÒÓÀhi�Õý�a%ý�Ë/�¢�¨


[\
����Y�Á�A�,-��¥�VµÄ§X:�DJ��*+!�¶

X��/7+,�:ð�±Ä�#
��ViùáY7Ú��ÈÉª«
¶\�C

�Àñùá
��ViF+YÍÎùpª«�¹8�H��
ùáú�H�
ùá

i(��H�
Vi
ú¹a���ú¹
ùá�H½¾:;b�Y  

Ä=!"2����  (Ã 1/2) �>��ñ*!��ÏÒÁ�t
´¯!"´¯Y 

Á  �  C2
òì���
��ÈÉ  
M*�F22s� 

ñ*��22 X7 

ñ*I/210,000 I  

�¹VW210 CX 

ñ*�/245 �  

ÐÈÉ�Á��:ð
��¨ª� 5a6 �L�,¹�J}K/I�¥�Õý


�¢�DJU�ü�xUü
�J��¶h�üµ�â����
/i%¯�Ø


�"Uü£
Y2Ö��/7��gÎ�Ñú�C2Ö�¬¯S
Þû�ã³*


*+�F��âJ�[\
ê��Y¯ö
¯i�%g�¬��þ��gÎ�ÑúY

YJttþ��gÎ�ÑúCßP´¯�
wx&§2Ö�þ�Y  

Ä=!"2´¯!"�Á�v�ç�D�´¯©g�����
���YJ�

�
c¹�â
o¢��/ Vi��Y  

4. �f´¯��9!"  

gÎ�Ñú�f�ú
÷ø�tÜ§
´øùú�óôõâ�F¯�Ø
�"

§ùáúìtYgÎ�Ñú
�á�ÛÄJú¹J_�©
%Ô��§UaL&´�

��´øùúÄw�§ú¹þ�Y´H¯GZ´¯S�JÈÉ/7�H
�P�ð


tÁ,��­
�'LÛ�(èJ�F¯S
�ýY  

�9�"2YJ�Å��
��<:
�¥wxþ�tV��YJ§×Èí¹

6�Ä�§æ´¯�/ º'�Zt��¹6'W�KÄ�¤C�LYÔp´H¯�

G´¯
%g�¯i�f�ð
��ýp%�w���È
´¯!"Y  
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(p) wxú­ 

1. ���­@  

��wxú (Cryptocaryon irritans = Ichthyophthirius marinus) ë��á¢S

C(Portozea)�ÐÑD  (Ciliata)�ãÑE  (Holotricha)��§ùá�����9C>

HÈC+,�Ã  (��19943��1995b3��199938���1996a)Y#_� 10 Ú

�
� 4 Ú�±�ý�o�âa��am��7«*+[y�Vi��Y 

wxú�P@ gÉP�ãT{$ÐÑ�x��
�¢��Ô�Púª��P

@�x£z�W�»g�Ä�¢Yú¹tÏVW� 0.2Ù0.5 mm¹.Ñ��¥�Y

wxúx�Å�¹89�H�È9�L
{�Å��¹È9ß9¯á�§wxú0

�,��PotÁWw��Viùá%��¹Ú¡Â�wbWx�]{8��wx

�Y  

wxú#�ðRjF�Zð�´�É>È�
È9��ConY#�~ 21Ù

26%�Ã 3Ù5 �wn�o¹�,µ$z���.Àù��f���PotÁz��

#�.oIú¹TU]]XG�¯+��Y�~ 18Ù20%%�Ã 12Ù18 W%�w

�á 500Ù1,200 Á�úY�úãT|4
ÐÑ� úP��û
tW�,�x#�

ðq�S¢��;Vù�YW�úY# 40Ù60 W%.·>%;ÔVù�%Äþ�

�Y�³F+÷ø��Ìý���§
tÁoIú¹�Å*+:�3Ù4 �µ�Äw

�áVi�ú�10 �µ�ã:��þû�ú÷ø�C¾
��_«�Y·>%Ä=�

�¦§:;÷ø:���oVi��Y  

�ê±��§ªá���~©�#ÒÓ÷ø×Ø�ý×�
��×�DJ��

[y�H�á�i;�'ò�ÈÉsqïðña¡¢�òó�¢ôT���C=Å

f7(�X~Fwxú��LÒÓã��
�¤ªáY���ûú¹�Å89>H

[��.�þ+,yOViXM�C0��ú¹Y���Ú¡mna1��
tÉ

\wy)Æ��¹8�vÉ «~wbY�ú¹x#89��.S¢��û�$%�

�ýþ
	
:�G�ð�ºS¹�U���L°±²³�9Cs=aº��]7

ûßàaÞà�v�÷øYfùá#H[z�%�þ+,QRÈ9¯áa���Q

RáâC�o:�Vi��Ywx�#Ô�:a�i�¬���:aíË�:a�

e�5�:>Mí!�X�:�(7ªáY  

2. �F�®
wxú 

wxú�¥=¡¢ö/J 40 ö> 100 ö�#�F�®ú¹�bJ%�b�Co

v¡¢Jwb
Yùá�H[
ú¹6@�t��ú¹{ViNO$%��awx

ú£¢¤�!�x#NO�S¢���6@Ä�tÜ�
ÎPayÎP��Æ�P

�YtDú¹.À�¹³P@V[\�JÎP�ú¹�£Á�YJ� 100 ö¡¢w

��Y�
}üú¹k4
ÐÑh¢C}
ú¹�TY
dú¹�RÅ���ú¹

.
�bwKtxtx´buý@Y  

wxú#H[%��ú¹$%H[�}
H½¾XMViNO§ú¹$%��

��ú¹
¢&�Æ�
!×#�7�¢�C.À�¹�ú¹
¡¢!�����



KL×Ø1�Ù  Ú 2 Û  

 72 

�¢Y 

3. Ä=¬Å  

_�#�ð�wxú�Ìý�Ã�/7´¯òþìYDY�Åù�89��.�

ûüù�XM�yO>È9ß9�;>Þ�8ã´¯ò�þì(�áâY]§�ü

¥=��ýp������:�ÕÖGP�ú¹ªíoI"Ô:X�~���:�

��apH Ñ�@�U
ú¹².ù��æè´¯òþìYÙì��wxú¥wU�

!"Ô®2  

(1)ã�¶hY(2)ëº 1/2 :��æOPö������Y(3)�­�óôõ 35 

ppm�¯ö 1 �Y(4)K�æëº 1/2 :��OPö������Y(5)æ�óôõ 35 

ppm�¯ö 1 �Y(6)æëº 1/2 :��OPö������Y(7)æ�óôõ 35 ppm�

¯ö 1 �Y(8)fÈÁ¯ò
´µ�ú¹¨².�æ�  BKC 0.5 ppm¯öt���

Ôßàv�÷øY(9)K 3Ù5 µ�æè´óôõt�Y(10)¼�¹(D�µægh�

�½¾01:���Y(11)¬Úªáz��­�:;�'Q��[\  (·�� pH Ñ

CÜ)aÝw�  (50Ù100 ppm)aóôõ  (30 ppm) ?@��ì�[íµ�ï� 20

��È�Øx
ý6d±�æªY(12)V�Å�F�G�H�'�K.¥*tk�

ÈYY�¹D��w
´óôõ 20 ppm¯ö 1Ù2 ��Öç]ú¹=ÅµæUñ*Y

(13)#TÅwxú÷ø×Ø��_K 15Ù20 ��Ü©è´óôõ 20 ppm�¯öt��

���wxú�ªáY(14)YV�ö�%�w´X�ù	  (KMnO4) 1Ù2 ppm�¯ö

1Ù2 W%��� 1/3 µ�æ
´óôõ 30 ppm�¯ö 24 W%Y24 W%µ��� 1/3

Ù1/2�æ;$è¯J� 2Ù3 �Y  

�È¯Sßàµ¶·á¹
´����±�Æ��"�â»�O  

 

� 2.20  ���«��8V
�
Þß�$N
¾Eàáâ 

� 2.21  ÐÑ�5N���
�Á���N3­
(Å
1995b) 
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� 2.22  ãä$å���HI
JKÙæ¾
E
Ä���ç� (Å
1994BÅ

1999) 

� 2.23  èNéêàN���
Mæ°E�X
�� 

 

4. Á�  

Á  �  A2
òì���
õ�ÈÉ 
M*�F2[y� 

ñ*��25 X7 

ñ*I/26,000 I  

�¹VW216 CX 

ñ*�/24 ÁÚ 

�Á�÷ø��(EF��
Û/ú¹ùá�H[�H[ð
b�>NO¯á


«�Y�³ñ*!��J�X���
b\
£¢»g�(�7�owxú��

��Y��Qf
ñ*!�¬�����UJtÁ�;§
ÕÖY  

Ä�!"2� 25 ppm 
óôõ¯ö 24 W%�Ã 2Ù3 �Y�È¯Sßàµ¶

·á¹
´����±�Æ��"�â»�O  

Á  �  B2
òì=ò�
3�ÈÉ 
M*�F2[y� 

ñ*��20.4 X7  

ñ*I/29,000 I  

�¹VW26 CX 

ñ*�/223 �  

�Á�÷ø��(:;�H[ú¹/i���oH�[�a�êaViNO¯

áYõª¹8�NO¡¢�ª«Û
�ÛwxúYâF÷ø�P¬� 2  ��H=

Ã¤�fVY�¹8��õª�xª«�Û
wxú�wéC(#�
H�È/i

ä�Y��¹8YJú¹i¶��7�o¹8NO¯áa°±²³�TC+,ßà

]v�÷ø�ä:;É'þ�o�[>G�

��>G�I�Ä��o<±I�

�?mY  

Ä=!"2�����µ� 25 ppm
óôõ¯ö 24 W%�Ã
´{�  (³g
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K%gJ��µKt�æ
´�Yë��Kv�) æ� 0.5-1 ppm
 BKC ¯öY�

�Á�J�H6����:����V�aêê�
��:���ÆÇ´z¯µ§

����:OPä� 2Ù3 ��C��:�� 50Ù100 ppm
Ýw�?@ 2Ù3 �Y

�È¯Sßàµ¶·á¹
´����±�Æ��"�â»�O  

Á  �  C2
òìõ/�
��ÈÉ  
M*�F2ëìíº  (´y) 

ñ*��24.5 X7  

ñ*I/210,000 I  

�¹VW220 CX 

ñ*�/26 ÁÚ 

wxú÷ø¬´y�JýK
 ��a=Ã¤Û�VYÏ�Á��}÷ø��

�Jv£�DÛ�w¶V���ë�§þìwxúã(�/7Y�Á���°±[

Xt³>NO¯��H[ú¹/i��aH½¾È
ViNO¯áY¹8ú¹/i

(ÛY 

Ä=!"2����  (Ãët�:�µPö�����)�� 30 ppm óôõ¯

ö 24 W%�Ô�´";$� 3 ��	 3 �µæ� 0.5 ppm BKC ¯ö�Y�È¯S

ßàµ¶·á¹
´����±�Æ��"�â»�O  

 

 
� 2.24  �����HI
�8XYëÙæ¾E 

 

5. �Õf´¯�ùp�Ä=  

�wxú­�ovÄw}ü¹8�ú¹�a��v¼
wË«����V[X


µ¶�(èJ÷øwxú�C
´óôõ¯ö���´H¯
�P�Û�DJÛ


Û/µ¶
®"�f
´¯!"2(1)óôõ
´i¶XG¶��Ô�t��J�

�¶�þ��ú¹�ÄJ��¶X=Ã�¹Y(2)��(Jwxú­C
´³*
¯

S�ÔÛ[\µ¶î����v¼wË�Jûßà÷ø+,�C
´@áNÄ��

]]"
ýìú�C�î��Y(3)_�X~%�#¨È 10 x�®� 3 x�g
´

óôõ��#X~®óôõXÌ�a¬:��$%](V�(7ªá¯=Y  

Ä=!"2YJóôõ´i�'���Õý��æ¯ö�Y�X~%
´óô
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õ�zi
´óôõÉ���o
µ�­�âU�£ý§}JYL�F��¤(!


J[ya(=
J2sä&³�9�"Û�
Vi��Y  

(pt) wxú�gÎ�ÑúæL÷ø 

1. ���­@  

wxú�gÎ�Ñú�JýK
ùáú��Fùáú¬�_
=Ã¤��!Y

wxú�gÎ�Ñú�ç�ÄJ�wxúùá�¹8>tuTÅH�
��ðRª

�O���O�ú¹�#�¹8GH���yOß9®£¢�ý�o�¹yO¯á�

�áViyOYú¹F+���� éú¹�ánüÄS¢���ýPo8�=��

+ªßàv�÷ø�äP;¬���=Ã¤  (8���1997a)Y  

gÎ�Ñúùá���
H��¹8�)´TÈ
GØpÜ�H�>�¹8

È�Rª�¹��OCánYgÎ�Ñúùá#�¹
%©ú¹�þ¢�]�¹�

û�$%(W��¹yO�]¯á«�Yfú¹
ùái�%�w§<ÁH�8�

$%�#�F�®¡¢%'�t±ú��³F+��ãwxú'�Y  

â�Fú�±=Ã]Ä�V�Yç%ùá�äP-Ã�#Ä=%§WñYD�

YJ>¨ª«Ûx'�ÙY  

2. �F�®
wxú�gÎ�Ñú  

��Fùáú
á£Á
�ç
6æ��®��Á
Jùá#�¹TÈ
%

©Y#tªa÷�F�®wxú�gÎ�Ñú�}�®�����ß«X�É
�

çÄÔ®/x2(1)wxúþ¢�oú¹6(VYCgÎ�Ñú�þ¢�oú¹6(

WY(2)�ß¡¢wª«wxú34
ÐÑ�CgÎ�ÑúÚ8JtÉ)Y(3)wxú


�bJ\%b�YJR���
wxú�bþ�F�´YgÎ�Ñú�bJ�%

b
YDY�
·�!×¡¢%��É��wbY(4)wxú#¹8�H�ùá%�

ú¹þ^ü��.�$%yOß9XMyO§ú¹0�YCgÎ�Ñúùá[�J

H��H½¾È�¹8�]yO$%ú¹Y  

4. Á�  

Á  �  A2
òìòMN
��ÈÉ 
M*�F2[y� 

ñ*��20.2 X7  

ñ*I/230,000 I  

�¹VW23 CX 

ñ*�/21 ÁÚ 

�Á�J�H`í6�ÐÈÉ�Á��¥×��:�
jk��'�
/I�

¥��
#:/�¢�§B]%'J�þ^a£¤�HY�Á�
÷øJ�ëEF


��ª«/¥wxú�gÎ�Ñú���¹8
a1�''Y�Á�k'ª«


¨���íH:
*+!���X��¬
 ������ÛJ���Y�J>¨

ª«>¨���µpwJ�_>éY  
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Ä=!"225 ppmóôõ¯ö 4 W%��§���æPøùú 0.3 ppm��ó

ôõg®%�,a24 W%µ��Y�"Ã
´ 3 �YD�_���µ��St�æ

´¯Y�È¯Sßàµ¶·á¹
´����±�Æ��"�â»�O  

Á  �  B285a1a8 
òìV��
 �ÈÉ  
M*�F2´z� 

ñ*��22 X7 

ñ*I/28,000 I  

�¹VW220 CX 

ñ*�/26 ÁÚ 

ÐÈÉ�Á�:�ÀhZ�=�¨
ª«/I�����Û
�Ë/�¢
«

��£¤�=Y�Á�
��¹8�H��
wxúagÎ�Ñúùá�úi¨�

Û�]�oH�6[´��H½¾XMViyO�
��VWC_`Y  

Ä=!"2Yª«¶:;
���¥'`�Bì�âF�§�'�âYtëâ

d���t�]H�.
ùáúþ^º#�ðF+�&Cä¯P:ð
ùáúiY

±�:�ö��î�=�]´¯!"�Á�t�ç�Døùú´i�o 0.3Ù0.5 

ppmY�È¯Sßàµ¶·á¹
´����±�Æ��"�â»�O  

Á  �  C2
òì=ë�
Û�ÈÉ  
M*�F2[y� 

ñ*��22 X7 

ñ*I/25,000 I  

�¹VW220 CX 

ñ*�/26 ÁÚ 

ÐÈÉoÁ���_��p�I�¨ª�p���a¨´ 25 ppm 
óôõ¯

öY�È¯Sßàµ¶·á¹
´����±�Æ��"�â»�O�Á�
��

�:;�H��¹8wxú�gÎ�Ñúi���Y¹8
6[
°±²³���

Ú¡
a1��=�âJ�Fùáúç%ùáµ
#]YH�{ú¹����-Ã�

V[\
H��
´�
«��æPÈH½¾XMVi
yO�:;£¤��
Q

R�xYgÎ�Ñúº«Æé
ú¹�oú�â8Ó��ùá
gÎ�Ñú¨�P

F+	v#LYÈÉ¨´zóôõ�J�´¯
%g¶I��¯ö 8 ÁW%���

¬�þ�wxúY 

Ä=!"2�ÈÉ�:´
ö��e�H���ÆÇ�����  (Ã 1/2)�æ

�óôõ�øùú¯ö�´"��Á�tY¯ö{��µ��\Èæ� 0.5 ppm BKC

¯ö�Y�È¯Sßàµ¶·á¹
´����±�Æ��"�â»�O  

4.�f´¯�ùp�Ä=  

�ÈÉ��¯S#:ð¶h�þû�LC�I¯ö%g�âJtÁ�ÕÖ
¡
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X�Ô��/7+,��
@¯]��µäâ�'Y¯SÔðßPtÜ
%g�]

"�üýpY
[\ÈÉ&��#´¯µ<:
��aG��tV��³�â��

�J¯S
ÂÎ�
wxJ�:
�ea�e¨��=�G´¯f��}�J�'�

æPÈ��
���=G¯iA�HîØ�o
Y 

Ä=!"2���È
´¯!"�´¯%����:
�e���Y�e�=�

¥'Vi��µæ´¯Y��}��¶V%��i�§´¯Y 

(pv) �PRú­ 

1. ���­@  

�PRú  (Centrocestus sp)�#X_÷Èë�1P¢SC  (Platyhelminthes)a�

á�  (Digenia)a�PRúw  (Heterophyidae)aû¹�PRúë  (Centrocestus)Y�

§ùá��_�H[�%ý+,*+:�
Vi��  (��19993��8�1995a3

8��� 1996a)Y#ÖÓE�¨(�PRúëð�tF{±¢�ÒÓ�PRú 

(Centrocestus fromosanus)�JÒÓö�*+�_Ôµ¶a��a2�a¡*��¥

�7��
tFRú_ �YJ�×�ÒÓ���*+�U��PRú�÷øÛ3

Pªá�[ya%º��*+:�DJ��÷øö�*+�_�ÒÓ�PRú�ç

tFRú��
¼æTtµîï�¡¢Y  

±Rú�<Áá£Á��z�Áðgá�Øxã[8ã�	tðgá��ö�

O_Ô{�  (Melanoides tuberculatus)aû� (Thiara sp) ���>��O_Ô��a

C#�Y	vðgá���_��á����áÚ_>�aüa��3á�~¢SY

#ÒÓ*+:/��ýwK8�FÚ_Ôw×Ø�Ù×�Å�Aj:ð���>£

��³ëº� <��
wx=
�PRú�gYgTÅ:ðK�µ��ùá#:

ðO_¹.�á£on�I��ú©  (Cercaria) µ.À	tðgá��#�ð��

�;	vðgá�--�_YI��ú�Å�_H[�ùá�H[�ð�G°�[�

RªH*µ½¾oI��%Á¹.áo@�JôP
ëõ�>���[
�ÁRö


{��ú  (Metacercaria)Y{��úÚ4
tÉ½)�04�ú¹#�.�¢�Y

ùá/iz��þ�où��H�yO¯áa��a�ê�[���Áþ:;£¤

���H[�ù���xC+,QRáâ�]:�þVi_`a� 
_�����

¥µ�VWC��Y�������áÚ_Aj�{��ú�CTÅÚ_�pv�

�ùá�on�oúC8o<Á
á£ÁY  

2. �F�®
ÒÓ�PRú  

ÒÓ�PRú#�F�®�/7¡¢�¹�ãwxúV�¥=¡¢ö/J 40

ö� 100 öY�Í%ú¹ �¥@aþ#tÉ½).�¢�D£¢¤�V�¡¢%

�¦ý	<·���j�# 40 ö/®w�üú¹�Caw�}
�Y�YY§}


äY���´ 100 ö­w¡¢üú¹.[
ù��²³J4
JôP��
ëõZY 

3. Ä=¬Å  

(1) ±Rú_��vðgù��]¥�§���!"­�ìíðgù��
³á£
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Áð��úÃq�?mY  

(2) f:�¨÷ø±Rú%�w
´7�÷ 0.3Ù0.5 ppmGô�ã 0.2Ù0.3 ppm�

¯ö 24 W%�þìI��ú�[X{��ú�lE:�­@Y  

(3) ¯ö 24 W%µ��� 1/2�æ
´  0.5 ppm BKC ¯ö��Ôv�÷øY  

(4) Yì:ðO_�J�O_¬tª��÷¯ò�?@ò
Þûx¤ã�_Xº/

pö�]f:�����%�¥'x§:�RS�7t�?@�V:�Øx


ý8ãnì±ú���Y  

(5) ��:Y:µ�'�ìn�[íµ�æ�Ýw�  (50Ù100 ppm)a[\Q�?

@�ïðvk�È��Ô±�æªY  

(6) �È¯Sßàµ¶·á¹
´����±�Æ��"�â»�O  

 

� 2.25  ìíL�M�HI
�8¾E¿�

�J�ËÌ�jkNîï�ðñ± 

� 2.26  f�ò/óÎ&ô5NìíL�M�
N2�
ËÌ�jkNîï�ðñ± 

(ÅÆÇ
1995a) 

  

 
� 2.27  ��ìíL�M�
�N$�8 

 

 

4. Á�  

Á  �  A2
òì=ë�
3�ÈÉ 
M*�F2[y� 

ñ*��23.1 X7  
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ñ*I/25,600 I  

�¹VW210 CX 

ñ*�/25 ÁÚ 

�Á�
��H�NO����§J�ú¹ùá�H�:;��H�
���

�oH[
QR�xûsY��M*%g¨
 5 Á�Ú��¹ÈùáL�Û
ÒÓ

�PRú�P�:ð
�_¨F+�Û��/7Ø�Y  

Ä=!"2:X���� 0.2 ppm
ô�ã¯ö 24 W%���µ 2Ù3 ��:�

K 5 �æ´t�ô�ãY»:� 100 ppm
Ýw�?@/��ë�:��:{bX

ïð`atk�ÈY§�±
:{�_Yì�GBÈ�_P���ajÖ
!×Ä

=��§�_]^�ë�XG¡Ë
�/Y�È¯Sßàµ¶·á¹
´����

±�Æ��"�â»�O  

Á  �  B2
òì=ë�
2�ÈÉ 
M*�F2�T��  (�T�) 

ñ*��23 X7 

ñ*I/290,000 I  

�¹VW26 CX 

ñ*�/250 �  

±:Æ×RS��w×Ø�ýþ	ü:ðF�H�PÈ:ð/
�_�]0Í

���H�È
Vi�ÒÓ�PRúùá�:�¨�
��ªáYâFVW
�H

JÚ_
¥r��'t�tI�¬ÈÉ�U¢Jsm¢;Yf�:
Ú_º«%�

âdÚ_
i�þ¯P�þlÛYÈÉÙÚ
!×
/FÔ2x£�¤¥cÚ6a

a&0¦AUÚ_>ñj§xI��Dýp��J�'�'ã
¨o©�Ú�j���

ª�Ú_�LjS�þ«éá±�S���È�
!"¬Ù½Ú_
ýpwx�J

�'Y�Á�
Ä=!"2¥'�:�µ�æ´ 0.2 ppm
ô�ã¯ö 24 W%�D

��Á�ªá�mÚ\
X�~©Ca/J*+�H�Cô�ã#X�~%@](

!���ô�ã¥'�¶`®w�~(�%
´�Ã\È 7 x�µã(¬f�µ¶

VW�Wñ¦3Y 

Á  �  C2
òì=ë�
Ä�ÈÉ  
M*�F2%º  

ñ*��24 X7 

ñ*I/215,000 I  

�¹VW225 CX 

ñ*�/210 ÁÚ 

�Á�÷ø�PI:;
�H[�Viú¹
ùá�oH½¾yO
ViX

M�H�:;b���oH[
QR�x���(:;
��þ�Ë/�â
�¢Y
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�±:¨��Èí¹6�¥'
Ä=!"Jº'3YJÈÉ�­�º'�D/#ð

�:w�
��®YÄ=!"2������ 0.3 ppm
ô�ã¯ö 24 W%�K 5

�µæ
´t��D^SIV
Y��¨�u×Èí¹6�Y§º'�§
´¯S

20 ��µØw§�®ºY  

5. �f´¯�ùp�Ä=  

ÒÓ�PRú­¥QL´
¯SJô�ã���#�ÆÇÈÉ§¬­®¯Y�

§è¯°l� �è´�F¯S�ì�o���á@¯]Ú�¬��¹Û
�5�

£¤YÒÓ�PRú­ìL´ô�ã�Ú�¥'xKL�:ýp('��±
»:

Û§´Ýw^GÝw�?@��>Yì:���_Äx8ãØ�Y  

(p{) �± 

1. ���­@  

� ± ë � W Ø ¢ S C  (Annelida) � ± D  (Hirudinea) ð � ² ± E

(Rhynchobdellida)Y(ýK
vF��§ùá#��¹8a¡�a®�°[���

ê���Íê7ªá  (��199938���1996i)Y  

±ú¹P nÕ@�¹�û�[>µû!C[��(
tRöY�[34�n

oÌýª���.4
{³
»e´�²�R�%­��µ)�²$$ù�9C�

�µ�¶`Rª�O�·��nP�¸�.��ðwXM�±N  (Hinudin) xcÔ

�O¹p���fú¹.ÀRj[�µ�¬ÄMþ�P��t,%gY  

�¹{�±ùá�¨©��ýþ
	
:�G�ð�ºS¹�U����Ùì

ú¹�Yùá�ú/�Gùá�%g(h��ú¹#�¹8ViR����S¢�

ý�o]/�=���L�¹m�z�>=�ÄûßàaÞàv�÷øC��Yq

?
�±÷ø��þ¬:��o�V
=Ã�DJ§þì�±Û�¶/7Y�±V

�ªá�:�WX�5
�:���#Ä=�­%�Û§¬:�WX&tº�9�

��q´¯S���³ýp'J�
gY  

2. ov®�¡¢
�±  

���:
�±VWÃ 1Ù2 CX�ú¹�bJ%b�ov®Ä�/7¡¢Yú

¹ùá#�¹
89È���±�[�²�f
¤�x  
RÆ#��¹8�w

´I{§ú¹��¹8E7j,��z§�´x¤Y  

3. Ä=¬Å  

(1) � 0.3Ù0.5 ppm
�Aò  (Ôô�ãa7�÷��·�~�X��è´�çò

i��~# 28%�È%´ 0.3 ppm) ¯ö 24 W%Y24 W%��µ�æ� BKC 0.5 

ppm¯öt���Ôv�÷øY  

(2) Y�¹89C
´�>G�P���æè´ BKC 0.5 ppm ¯ö 2Ù3 �Y 

(3) Y:µ����:'Q��Ýw� 50Ù100 ppm?@�ïð 2 k�È�Øx


ýcd±��æªY  

(4) �È¯Sßàµ¶·á¹
´����±�Æ��"�â»�O  
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� 2.28  $õN��
ö÷øù�ÁMú � 2.29  $õ«$NJK
� 

 
 
4. Á�  

Á  �  A2
òì=ë�
��ÈÉ 
M*�F2[y� 

ñ*��25 X7 

ñ*I/210,000 I  

�¹VW225 CX 

ñ*�/21 �  

�Á��±
ùáiv£���JÈÉ�hNÇðUü
YÐÈÉ�Á�ât

»{�l�þ#hNÇª«t�I���TÈ�
�±
ùá�D:�
Àh@�

ÕýY±Á�
�:*+%g¨�t��L�/ð�z:�:�
WX�=��/

7+,��
Å��[y�
`]JRS�:�����e�5¬[yþ
�5


£¤Y*+:ð�±�
��
�#��Ji��ÛC¨�tëWX�5%ÄVi

ùáY 

Ä=!"2ô�ã 0.3 ppm¯ö 24 W%���µg][^�tX7 50Ù100 C

D�ô�ãtkµæ
´t��Ã
´ 2Ù3 �Y�È¯Sßàµ¶·á¹
´�

���±�Æ��"�â»�O  

Á  �  B2
òìV��
õ�ÈÉ 
M*�F2� �a���æ*  

ñ*��26 X7 

ñ*I/2� ��(���� 10,000 I  

�¹VW210 CX 

ñ*�/21 �  

�Á�
@�(���ÈÉ0�Í�
��J� ��J:ð
_��kÕñ

*
�FJ����DÈÉðª«���TÈ
�±ùáY0�Í�
� �
�

±i���Câ�:Ûñ*t�L����eÛ�J�'Y  
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Ä=!"2�ñ*�F�ðùá�±�Ca� �
�±ùái���æzt

»{:�­wº'������´¯Y�9�"�J�Vi��µg][^�tX

7 50Ù100 CD���5�eY  

Á  �  C2X3ìõ��
2�ÈÉ  
M*�F22¹º 

ñ*��26 X7 

ñ*I/230,000 I  

�¹VW220 CX 

ñ*�/29 ÁÚ 

�Á��:�(V6��añ*!�(X����±÷ø��I:;
Y��

TÈ
�±¼z
=�>��ü:�	

=��+,
ßà]v�÷øY*+:

ð�¨
[\
����Y�Á��­¨�qJ�±ùá��a+ªLßà÷øY

#Ä=zJð�[\(Ã
���þ���D�§��J´¯�f�âJÕý
«

�Y  

Ä=!"2ô�ã 0.3 ppm¯ö 24 W%���µf�\È� 0.5 ppm BKC ¯ö�

K��"µ­w��Yô�ãtk
´t��Ã
´ 3Ù4 �Y:���'�µ�¼

¶¯©zµ'�­º'Y�È¯Sßàµ¶·á¹
´����±�Æ��"�â

»�O  

5. �f´¯�Ä=!"  

ÈÉ���±
x¤'¬�J½¾�D��±��7þì�Y]"�9�e�

���â�'Y��
dÈÉ�´zô�ã 1Ù2 �]ý�Ä�´³*¯SGP;¯

iY�F¯SOPè´��ZJ�w�kÕþ��±��Dþ¬:��ov�¯Ã�

Y]"þ��±�ä/7¯!�±�@¯]YE���±v�¨�
L@¯]�t

ªÆÇ´i�ô�ãG7�÷¨]"cd�±�÷ø�V

ýÙú¯»#îïf

ðYÈÉVW�'þÌ
d ���J´¯Ä
ý�ÛJ§WX
KL�ýpØþ

'Y �´¯��o�&ýp�'JÈÉVW�'P!��
Y  

(p�) Fz{ú÷ø­ 

1. ���­@  

±�¤ªá� 1994 � 2 Ú��X3õ�7«[y�H¥*µ¶��Åt&qï

ðñT���HY�¥* 20 �µ  (�H¹n# 2Ù3 CX)�ª«Ã
 1/10 �H�

¹��[Ç,�Ú¡
Ìý¥���ýÎP�@S�ºY���H_����È�

½]jk�¹b�%�B �Hon���Pê:;�_à�þ
Û/��  (��

19993��8�1995b)Y  

§���H�[ÈÀ�wK8�VVWW�wbÔg@��@S�XÂ��¿

�a���.ÜñòÌYª�@SÃVVù±�Í�# 200 öa÷�F�®¡¢�

wª«]/Ô¾¿É@
Fz{úY³�ønÏ�����w�[y�H#ÀjG
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QRÀ�%�GÕý�H»j��ÂÃ��H%�TÅ¹.Y|
wxJz{ú{

_�áS�Ô�v_�Àj��H#Àj�v_C+,�gu÷øY  

2. Ä=¬Å  

��±�¹©[y�H�<h�on�]¶V£¤�|�þ�oVi��YJ

üE��Ô�»]Ìý
ý�þú¯SY]�L�Ô±��������:'��

®"(x2  

(1) f
t:��±�µ�³�
´z�ñ4aµOa�¨�'(�ñj��æÁ

ü·����:
´Y  

(2) Y:ð�
Û/�I����'§��BºjÖGK.¥*Y  

(3) 
�����|'�­BºjÖY  

(4) ���:Y:µ�'�ìn�[íµ�æ�Ýw�  (50Ù100 ppm)a[\Q�

?@�ïðvk�È��Ô±�æªY�È¯Sßàµ¶·á¹
´����

±�Æ��"�â»�O  

 

 

� 2.30  ãä$Oå?@A�HI
û�ËÌ
üý����N��Û"�NÕ�
r
þà�P©ª�ãä$O 

� 2.31  ?@A�N�� 
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������
 

1. ���­@  

�_ßà] ��ªá�
³�ª]����¤Ôùáú�¼=3ABaR¡

%�Wñ
=�¹3M*!�zXa�e�53¥*%��¹6�=zV�Â�»

jCû=3MNH*��-G
´¯S�f�C£¤�¹á=�x��o@à¤l

Ã�Yßà÷ø�º«GHaGIa¹89>Gaº�>Üñ���«�YÔ[y

�E�¥ýK��­���¹�¹8º«wbyx�±�� 2Ù3  �H(7÷ø�

��¹©¹89Cº«x@wbyx� ���P;�yx�j�9C½¾ê¯Ä

>G�CPotq�����ãTY  

ßà]
÷ø�£ýX�6[]÷ø>ãT]÷øY6[]÷øJ�ßà�÷

ø.ÜGßà�÷ø¹8�ãT]÷øJ�ßà�÷ø[��>.ÜñòY�oß

à÷ø
��2(1)�ùáú÷ø��o
=�·�Ä=��ßà
�w��#=�

ÄViF+}
¹8�ßàViùáC>?a´�a�>°±²³Yä:;É��

Å¹.�oY�­YâJU6
ßàv�]÷ø���ßà]÷ø
zJ�JÔ�Y

(2)�¥FÅ�VVáha�e
MNGzjC?�R	�5�+,�èª�Cùá

Vißà�8���Y(3)�WX�5G}Ô����o�¹�Ã�]"?@���

�Å��?�aåWÃ£�C÷ø��¹ãTY  

ßà�tFFW���¹�Aw#tªa÷�F�®�800Ù1,000 ötu¡¢

ü6æ�VW�D§��J�FßàJÌýáâ
�¦�TUàF`*��)
g

Naá���Ü�Øx(èJKtFàYßà] �
��zJÌý[\���§

(èYL���oßà÷ø��µ�Ü÷øàF�TU¯S�÷]���æ¬­®

¯�ýpØþ�é (��199938���1996j)Y  

2. Ä=¬Å  

������ºª���tÝÄ=�Øx	´Ù
ýpY³wè´�¯òÔ®2 

(1) ßà] ���e�5aM*!�¶Xa
�e��*+:(7ªá�]Ýß

Qf�ñ*!�>P!�eZ=�w���±��ªá�ZY  

(2) ª«:���%�ì¯P���/Ú�w
´®"(¯S2  

a. ���_  (Ô Hyamine) 1 ppmG 0.5 ppm BKC ¯ö 1 ��_K 3Ù5 ��
´

1 ��OP 2Ù3 �Y  

b. GX�ù	 2 ppmP 0.5 ppm BKC�¯ö 1 ��K 5 �æè´ 1 �Y 

c. Y:�
�S��ìKLÈÁ¯Sð�tFÚ��æèñ][^ 100 kg/_X

7���5�eY  

d. Y÷ø�P:;%��#MNð'OP@áNGM�ò��gtk��KL¯

ö

´Y  

(3) �È¯S��ÊËÌ<�
´����±�Æ��"�¶¯©Y  
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� 2.32  å�UHI
ãä$OJKÁü��
3 

� 2.33  å�UHI
ãä$OP�Áü��
3 

 

 

3. Á�  

Á  �  A2
òì���
Û�ÈÉ 
M*�F2[y� 

ñ*��23 X7 

ñ*I/215,000 I  

�¹VW225 CX 

ñ*�/28 ÁÚ 

ÐÈÉ�Á:�
ÀjZ�=�at���/I��Y�Á�÷ø
��Ìý

:;�ßà¨÷ø�ãT�³¹8�°±²³a6[89´��mn'

a1�

�èÛ
ª�
�PY�Á�þ÷ø�ãT��§J�ÈÉª«¶4�³÷ønÏ

J¹8�÷øßà�ÈÉ�·''Ä=�C�ßà�Å���?�Ã£C�o��Y 

�9�"2¶hv��¼?�Ã£.�]hN�µ�_CD�¹;�g�WN

50Ù60 mg�	tkOP�g 5Ù7 ��	vkOP�g 3Ù5 ��	{k�g 1Ù2

�Y�g�WN	t��f�[\� 0.5 ppm BKC ¯ö�¼�g¯S¥µt�æ¯

öt�Y�È¯Sßàµ¶·á¹
´����±�Æ��"�â»�O  

Á  �  B2
òìòMNó$O
Û�ÈÉ  
M*�F2[y� 

ñ*��21 X7 

ñ*I/26,000Ù8,000 I  

�¹VW28 CX 

ñ*�/21 ÁÚ 

�Á�
÷ø�P�:;�ÈÉª«/I���
�ý_��Ë/a��
�

×�ÕýY�¹8¡�����
�89
6[°±²³a
´�
�PYâ'¬

J:ð�(�W
�¥�³±T
D�@�Ä�J�'�æPÈÚ�
WX�=�

��¥Øþ
�â
o¢YâF�P�§��
i�§¯PÄ]VT�Y��
i
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tt#¯P�KÄ§·@�''
Ä=Y  

Ä=!"2f��§Jj�� 0.3 ppm BKC ¯ö 24 W%�f�\Èæ¯öt

��K�¨ÈP!��YâA�Jã(EF
ßà÷ø�DÛ�§t�EñYYJ

ð§âdÛ/
���'�Zt�%WX���K<:
�¥�
wx�þûüß

à÷øY�È¯Sßàµ¶·á¹
´����±�Æ��"�â»�O  

Á  �  C2
òì=ë�
Û�ÈÉ  
M*�F2[y� 

ñ*��21 X7 

ñ*I/25,000 I  

�¹VW26 CX 

ñ*�/27 �  

�Á�Jf�ú�ùá>R¡�+ª
ßà] �YÈÉ�Å�HØt&©�

#�Å�¨
Ûi
f�úùá��J�H�Ú8¡Î�D�@��H���ð�

"}º
ùáúY�H#R¡%�o¹8û=�/PÈùáú
=Ã��oTÈ


W=�÷øßàY��F�®¡¢%�ª«ùáúi���C¹8�°±
6[²

³
«����
£¤'�H�ÐÈÉ�Á���
��Z�XYâF�P�§Q

f
Ä=�:��sm�þ¶VY  

Ä=!"225 ppm
óôõ¯ö 24 W%��gñóôõ
f�\Èæ
´ 0.5 

ppm BKC ¯ö  (�¦��)�K�Ø��YÔ�!"K 2 �æ
´t�Y�È¯S

ßàµ¶·á¹
´����±�Æ��"�â»�O  

4. �f´¯�Ä=!"  

[\
µ¶VW$%�
��F@áN
`a�âJ��ÕÖ
«��¯J�

w� <ªF
�²³J@áNä�UYD�
�¥Â´@áNÛ�þ�üYL'

Ä�tëâd�÷øLßà�æ��F�ç
@áN�ýpþ�=Y��$%�¨

F@áN�¹.�/�ßà>WXð���àþ�á@¯]�YJâd�à�Qf

%�Viùá��F+º
ßà�
@¯]Y  

´�¯ö
6àò2Ô BKCa���aB���§ <ª´��¸�o_�È

Á
�PY  

�9�"2#]"ÖÜJ��Jßà] �%�'�­0ê(7«ôÄ ��

���TU¯S�÷]��YÕÖ´¯��¸�á@¯]àfY  
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��
'��
 

(t) ?Å��� (Lymphocytic Disease, LD) 

1. ���­@  

��Æ�@w (Iridovidae) � Lymphocystivirus3ë DNA�@aÕvp�¹�

�ùá��_ß9�ß9e.�ë�Õvp�¹ß9e] DNA �@  (Icosahedral 

Cytoplasmic DNAvirus, ICD)Y é÷ø�F
�ç��Ç{�F�¡¢
ùp�þ


�çVW��@uý�tªÔ÷ø Pleuronectes ë��@uýVW� 130Ù135 

nm�÷ø Lepomisë
�� 200Ù300 nmY?Å���ë�v£4]
 ��wK

�[ya´È  (ëìíº)a�E'a�É�(X�
��Gö��_Ytªªá#

`[aÖÅaI[a�[��9C��
(F�ç�b��>VW�t
5]~`

Ê�<Û/�¤ªá#.[Üñ>��ðY���=÷�Í�wKß9�V��a

7
ËÌ]ß9e.0f¹Y 

2. Ä=¬Å  

��?Å��ß9G34���¬�¹±T
£¤�U¢�]£¤��a�þ

�á�V�Ã�tª�����D��@w���RSC���]Ôª«���¹�

�BªÍÎ�lÛ���þ��P!M*Z=J&�Ýß:;*+5'WX�¯T

:ð*+��D�@��¯!?@±�@�÷øY 

(v) �Æ�@÷ø­  (Iridovirus-like infestation) 

1. ���­@  

Î��Æ²�@  (Iridovirus-like) ÷ø��@uýVW 120Ù130 × 160Ù170 

nm�4
.)aÚ)�XÇ{!�ÑÏ
VWÃ 60Ù110 nm�C)�ÑÏg�Ç

{�!�«Ã
 20Ù50 nmY±�@ý��v�]ßà��oàLÝ÷ø�
��

ä:;Y���¹¹©¹b�%��KvÉæË�H[#ª�©g�ýwKbaº

�«�Y µH�¾ ö´Gtw�\Üa�Ý¥��VYª�¹©��
/I�

¥¹b�%�DÀhÕý�
%tàþ��/IY µ��Z¾¯�<Áé�Ãß

P 1Ù2 ÁÚY��  (3.5Ù9.5 CX) ÷øZý� 100%�CL�Z� 60%�È3¹

nyz 25 CX�o��³��Z# 5Ù30%Y���=������#(�eÜñ

��  (01\aÝañaÛaH) ðwKVW�t�CVß9  (hypertrophic cells)�

\ÜaÝÜ²i��Y  

2. Ä=¬Å  

±�|]
ý
��!"�ìLP!M*Z=aÐc�eWXÚ�w�hN.

OP¸é$%SÔ�Ñ¹GÝáN C ���¯!:�¬���?@x¤Yç%��

�v�]ßà��Å���TU:¦
?@çèY 
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({) �@]Ò���­ (Viral nervous necrosis, VNN) 

1. ���­@  

�@]Ò���­�J×��¤#(7��*+�_ðVª«
�@] ��

�o8�����H�>��<X
��ZY����¸��aL�¤!�ý�o

�HVi³]��Yû�@]Ò���­÷ø
�¹.��ª«
�@uý�ëù

�@w (Nodaviride) 
tÔ��4Úl)�PæS�vp�¹�É6�g�tÏ�

25 nm�=
 2 Õq� DNA�# 3’û�4 poly A tail�ÑùX{i(� 1.01 × 106 Da 

(RNA I)a0.49 × 106 Da (RNA II)�³ÓÔwe
 2 F�X{i(� 40 � 42 kDaY

�¤(�ªá� 6Ù10 Ú�~(X�_×Y¡¢�©c��H���ªá�(�,

�8�01K�µp���¹n 0.4Ù1.4 CX���a¹n 1.5 CX�È�>¹n

7Ù12 CX
��Y����Hþmn$-x¤�º«�Õý���U�����

�q!×�T��þ��ç
!����¢�[\�HT¹þº«"Õ�PY�Ã


��þ_#���¹"+ÈÝ_�|ü$%þ�ª���¢���¥µEÅ�ð

��Y 

ª���H�³��Z� 80%�È�a�Vi³]��Y¬ÒÓó[*+�[

y�TU RT-PCR ÍÖ�ùp�Ó NNV ¨Ä®
�ü�óÒÓ(*+6��H>

���þûü÷ø�÷øJ��Kºp�����  (0.8Ù1.2 CX) ¥�:;�ª

���a��ZXY¹n 3Ù5 CX
�H÷øJ�=�(V�
:;÷øað�÷

ø�EF÷ø�ª�zJ(��n���
��(4D��ZMXY¹n 7Ù9 CX

����EF�ð�÷ø�ª�>��Z(�  (×�1997)Y  

2. Ä=¬Å  

(1) F��g���Â�Ã�@@¹ÍÖ��Âªg�ØOÃ�@ÑùÍÖ�4]

�@÷ø�F��g��©Ù�]�@��gY  

(2) #�g×Øð�_IF���g�/�§yzp���lÛ�á+�¤C
F

�÷ø�@Y  

(3) ]�@F���g#K�����Yå��YÚ/����HW  (0.5 ppm) Ä

=�� 1Ù5 XdY  

(4) M*´4��zHW  (0.5mg/L) GÝw� 20 ppmûü 20 Xd?@Y  

(5) ÷ø�@aª�����¥'ã[X�íàÕÖ��§f&áhJj³]¢SY 

(6) q¢ÚT����H�¥'�0îïq�Í��ÖÜ]�@�æUViM*�

��þ+TL���Yi��(Fa*+6�þ�oäV�smY  
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� 2.34  �$N��ÕY}
JKÙæ�	N
Õ�r (Å
1999) 

 

� 2.35  k?£àN�	Õ�r
ËÌ�|�
Õ�
½ 

� 2.36  �8NÕ��	
ËÌV��|¿�
2Õ�
½ 

� 2.37  ãä$NV�ÕY}
�8�ËÌÇ
ü�jNÕY 

 

 

(��
)*+, 

ÒÓ*+µ¶#*+©g
´¯S
ãZ�fX�³ð��Z´¯Sa
´|

¯a�ÑÜ¶¯©ÉY�¬�®ÕÖ
´¯S
µ¶JÛ�/ÛYVi�÷¯S


´
ùp�ÌD
��áS
L@¯]������ä:;Ú�»¼��÷¯S�

Ûþ �Í�ëñ�¡��íø�î�
<¹*+VWX������Y'ßP®

n�§þ�ÖÓ
���*++,V��  (��199938���1996k)Y 
 

�®ÄE�µ¶�Õf
´¯S>³��o�µpVLl¥Ô®2  

(t) Z´¯S 

(1) �ÖÜJ���F�­Äè¯°l©ªg¯��o]"¬­®¯��C�î�

���Lä:;smY  

(2) #*+:ð
�Ä�D�@æ�®�'Ü©´¯�
Û
���að��TÜ


Hîñæ�Ô��·ÝÞ�2�ä7
¯S»¼�:�>�¹�Ûþ
�±
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�:ð
Û/���á@¯]�tëVi��¯+�æ
´âF¯S����

³ýpÄþVc��Y  

(3) zi
´¯�·ÝÞ2�CaVi¯Sþ»¼#:�>�¹TÈY¯Sn©â

�#�¹
ùp�
�¹ÂÃ�¬��?@x¤���ä7�� �Y  

(v) 
´|¯ 

(1) Ô%¬(a�­®a�ßà�â�F¯���GJ¡*��'w
´�Dº'

;j´
o�¦�:|
´Y��â�F¯�JLáSe�³»¼
%g�y

ztÁÚ�ÈY¬�?ÞÉ���è´âd¯S�µ¶±T��þ�o@ÃY  

(2) 
d*+µ¶�¯S�Ô?�âa�­®a%¬(��Ã�b�î
¯bf^

b�âJ��ÕÖ
¡XY  

(3) [\
µ¶
qã
¡X�ç��x®ºnÄ'���J�¨�z¶¯©��

�ý#*+zJGAÙ�t���L��¥},�äD�C
´|¯���(

#g¯%qä�ÛÛþ§¯SRÅGDÅ¹.Yý
��±X�mòï���

�µ¶���f
´âd¯S��\�{øo(ba®bGàb�âd¯S�


�ILá
wx]Y  

({) �ÑÜ¶¯© 

(1) ¯S'»¼#�¹.%Ä§�º'�?ÞÉj´�µ�§
�5
µ�­Y  

(2) �o.aÚÕí6åÒ�YJ{Í�º¯S»¼iyzâãi%�Kt&
�a

w�þ{Ä7æÖG�mç�pkÔ�ÒÓ
��ß
è´aße�
{¢I

>ã¤#eé
wxY  

(�) *+µ¶´¯_6 

(1) ª«:�
�ÕýU�%�Ôýbc#�f>��ÄaÀh�5G�â
�¢  

%��·;òQf
Zèòê�C <¯�IÔ�l�ÄÔ"¤a
´#qä


:{Y  

(2) 
dµ¶�PÅ*+#�
Â*+G´¯
(�t(�Ì�/7©ë�I
*

+G´¯
!×���/7÷`ü�f
´¯!"YæÉ���*w
µ¶�

*wÈ��µ��*��X�q�_�*�¬�_´¯
!"��LÌ�}�

I
:�á�%eL´¯�Äìé´Y  

(3) í�ñ�'�f:�¨�÷ø �%M·¢���üVi
�_����%�

Ø(êæ:;Y�%�/:�¨�Å���´¯µÛ�K�
ý�¥'�­º

'�A�Ðw�'�Dîãð�w®
��'Y  

(4) 
dµ¶ï�g
¯Jwba¥�J´baµ�J2baVµ�J®b�OP



´Y�âF]ý
´¯!×�·þ�o¯S»¼�Caä/7=Ãü:�Y 

(5) g¯�±�� 0.3 ppm�¢´ü 1 ppm���ä�YâF!×ìL=Ã�¹Ú�

:�æªáç² �%�tÜ§
´ 1 ppm�È
��Ø
ý  (·þ�
�� 
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§�á@¯]�æ�1ªÄ§
´ 1 ppmGäX
��)Y  

(6) ðñ6
µ¶#ã[µ¶ð�0LÛ[\Yf:��
�²%�*�tÜ;ò

ÕfZèTU�=Í��YkJ���+,
�>%´¯V�x�Ù�Ô�<

�þÝÞ�2�äx
*oZ:XY£ýâ_6
µ¶±T¬´¯
¡X�f

ÕÖ�Ô¬¯S
¯]a¿¬KF �a¶¯©���fLÌ�a¬��·ª

áz
���þòØï�a>"Ì¼Y  

f:�@��Õý%��tÜ§´¯Øx�9�
%J�WX�5GZ=�f

�+,
Y��fª«��Õý��§;òÕfZèTUÍ��ÖÜ�F���+

,3æTtµàµ¶·á¹
´¯SGqU�9WX>Z=!×��æçâ»�O

Ô�t��·ê��ö�'wz®�Û�2Y�§µ¶�ó���Õý
´¯!×�

�
�ÒÓ*+µ¶
B5*+äå��ô��èV[\
µ¶�Jðñ6
µ

¶�
õö|çÀ<ÒÓ*+µÈä}'
·�Y  

(�) �������ê) 

(1) �:�Y:µ'�JÈ´Ýw� 50Ù100 ppm?@a÷�>ï�Y 

(2) �ÄD�a£Áa]û=a¹8ae��HY  

(3) ��è¬|ÔÄ®> �^j�Taë�X���Ô�ø����>iVY  

(4) :�á�%¡�f4a\�§ø>�Oµ4�§XÀ
´���Q�?@��

�Ô�����Y  

(5) :��Åµ'K.M*�qUÍé¡¢t,%gYK.ÍéM*�©g�'�

è¯ö  (Ôóôõ 30 ppm) ?@Y  

(6) Ýß:��Qfñ*!�Y  

(7) ���e>M*Z=��>ß�Í�àáYåY  

(8) `wx�ÔÚÊ
�Å�C=Å��Y  

(9) ��[y��gh!×�#áhð¾¾OPs^�
áh�s^�ã¤� 2:1

G 1:1��!<f[y���ßà] �%¯h�OPY  

(») ��ªá%�Ä= 

(1) ;òÕÖ
ï���ºÕÖ���Y  

(2) g�
ý
¯S�4¯¯S§ØÐ¯S÷û]����w´Eg¯Y  

(3) 4¯Qf�g¯!×>ÕÖòiY  

(4) ¯h�	KæLÌ¦�²GRÆ8ãY  

(5) ¯öµÔ9Ä=¯O>¯ùúY  

(6) :Ü¶¯©��·¸¯S»¼C>SÚÕí6Y  
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� !" 

�ÕÏ (1994)  [û���Ã���Y¢�ðwV÷µÈKÄJ&Ý��12: 1-18Y 

�ÕÏ (1995a)  [y��f�ú�­YµÈKÄ�105: 25-26Y 

�ÕÏ (1995b)  [y�wxú�­YµÈKÄ�102: 27-28Y 

�ÕÏ (1995c)  ���_gÎ�Ñú�­YµÈKÄ�104: 35-36Y 

�ÕÏ (1996d)  ������ú�­YµÈKÄ�112: 36-37Y 

�ÕÏ (1999)  ���ýK� ����YUÐÑÒÈÓÔþ�ÖÓzÐüÒõýþ�2Ò

ÈKÄ�í�G�Ò¶Íl 522--µ+ 05Y 

�ÕÏa8Ú� (1995a)  [y���PRú­YµÈKÄ�106: 27-28Y 

�ÕÏa8Ú� (1995b)  [y�H�Fz{ú÷øYµÈKÄ�103: 27-28Y 

�ÕÏa8Ú� (1995c)  ����{#ú�­YµÈKÄ�107: 57Y 

�ÕÏa8Ú� (1995d)  ���_��Wú�­YµÈKÄ�109: 57-58Y 

�ÕÏa8Ú� (1995e)  ���_��(�­YµÈKÄ�110: 57-58Y 

8Ú�a�ÕÏ (1996a)  ÒÓ�PRúYµÈKÄ�117: 59-60Y 

8Ú�a�ÕÏ (1996b)  ��úYµÈKÄ�119: 59-60Y 

8Ú�a�ÕÏ (1996c)  gÎ�ÑúYµÈKÄ�116: 40-41Y 

8Ú�a�ÕÏ (1996d)  f�ú­YµÈKÄ�113: 59-60Y 

8Ú�a�ÕÏ (1996e)  f�ú���úæL÷ø­YµÈKÄ�123: 59-60Y 

8Ú�a�ÕÏ (1996f)  �WúYµÈKÄ�118: 59-60Y 

8Ú�a�ÕÏ (1996g)  ��wxú­YµÈKÄ�115: 57-58Y 

8Ú�a�ÕÏ (1996h)  ���(YµÈKÄ�120: 59-60Y 

8Ú�a�ÕÏ (1996i)  ���±YµÈKÄ�121: 59-60Y 

8Ú�a�ÕÏ (1996j)  ßà]÷ø­YµÈKÄ�122: 59-60Y 

8Ú�a�ÕÏ (1996k)  ���´¯YµÈKÄ�114: 59-60Y 

8Ú�a�ÕÏ (1997a)  wxú�gÎ�ÑúæL÷ø­YµÈKÄ�126: 34-35Y 

8Ú�a�ÕÏ (1997b)  gÎ�Ñú�f�úæL÷ø­YµÈKÄ�125: 59-60Y 

8Ú�a�ÕÏ (1997c)  f�ú��WúæL÷ø­YµÈKÄ�124: 59-60Y 

×�� (1997)  ÒÓó[*+[y��@] ��	ÎîïY��îïÝ��18: 59-69Y 
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pH

 ( )

( )
(1) C

(2) 
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 ( 1993)

( )

( )
,

( )
(1) 

(2) 

(3) 

(4) 

(5) 

(6)  ( )

(7) 

( )
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( )
1. 

�

2. 

 (Zoothamnium spp.)  (Acineta sp.) 

 ( 1986 1989 Liao et 

al., 1992 ; Liu, 1990)

3. 

100 200

4. 

1 2  ( 10% Saponin) l0

l5 ppm 2 3

25 30 ppm

15 20 ppm 10 12 24

1/2 1

2  ( BKC 50%) 0.5 l ppm

3.1  3.2  
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3.3  

(Liao et al., 1992) 

100 200 kg

( )
1. 

2 3  ( 1986 1989

Liao et al., 1992)

2. 

3. 

(1) ----

(2) BKC 1 2 ppm

(3) 25 30 ppm

100 kg/

(4) 

3.4  3.5  
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( )
1. 

2. 

(1) ----

(2) ----

(3) 

(4) ----  ( )

 ( 1986 1989 Liao et al., 1992)

3. 

4. 

(1) 3 5

100 kg

(2) 25 30 ppm

1 2

(3) 

3.6   (

1989 Liao et al., 1992) 

3.7  

 ( 1989) 
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3.8  3.9  

( )
1. 

2. 

C

 (Benekea spp.) 

(chitinase) 

 ( 1986 1989 Liao et al., 1992)

3. 

(1) 2 3 20 ppm

(2)  (BKC) 0.5 1 ppm 5 7

2 3

(3) C 200 250 mg

 ( 1996)

(4) 



2

100

3.10  

( 1989 Liao et al., 1992) 

3.11  

( 1989) 

3.12  C

( )
1. 

 ( 1986 1989

Liao et al., 1992)

2. 

3. 

(1) 

(stress)

(2) BKC l ppm

(3) 30 ppm

(4) 
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3.13  3.14   (

1989) 

3.15   ( 1989

Liao et al., 1992) 

3.16  

 ( 1989) 

( )
1. 

2. 

 (Thymascaris sp.) 

 ( 1986

1989 Liao et al., 1992)

3. 



2
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4. 

(1) 150 kg

(2) 25 30 ppm 0.5 l ppm 10 12

(3) 

(4)

3.17  3.18  

( 1989 Liao et al., 1992) 

( )
1. 

 ( 1986 1989 Liao et al., 1992)

2. 

(1) 

(2) 

(3) 

3. 

4. 

(1) 

(2) 

(3) BKC l ppm 
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(4) 

3.19  

 ( 1989

Liao et al., 1992) 

3.20  ( 1989)

( )
1. 

 ( 1986

1989 Liao et al., 1992)

2. 

(1) 

(2) ----

(3) 

3. 

4. 

(1) 

(2) 

(3) 
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3.21  

 ( 1989 Liao et al., 1992) 

( )
1. 

 (

)

 ( 1986 1989 Liao et al., 1992)

2. 

3. 

4. 

30 cm

3.22  3.23   ( 1989 Liao et al., 

1992) 
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3.24  3.25  

 ( 1989 Liao et al., 

1992) 

( ) -
1. 

1989 80%

 ( 1986 1989 Liao et al., 1992)

2. 

-  (Gregarine) Nematopsis sp. Cephalolobus sp.

310.75 ± 101.86 �m 603.2 �m 109.2 �m

62 �m 436.8 �m 256.16 ± 98.34 �m

 ( 1986 Liao et al., 1992)

3. 

(1) 

(2) 

(3)  (50 100 ppm)
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3.26   (Liao 

et al., 1992) 

3.27  

 (Liao et 

al., 1992) 

3.28  

(H-E )

3.29  

( )
1. 

(1)

 (granulomata) 

 ( 1986 1989 Liao et al., 1992)

(2)

(3)
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(4)

a. 100 kg /

b.  (BKC ) l ppm 5 7 2

3

c. 

d. 50 100 g

e. 

3.30  

( )

3.31  

 ( 1989 Liao et al., 

1992) 

3.32  

 (H-E )

( 1989 Liao et al., 1992) 

3.33  

 ( 1989 Liao et al., 

1992) 
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3.34  3.33

 (H-E

)

2. 

(1)

( 1986 1989 Anderson et al., 1987 ; Chen et al., 1989 ; Liao et al., 

1992)

(2)

 (MBV) 

(3)

H-E

(4)

 ( 30 )
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3.35  

( 1989 Liao et al., 1992) 

3.36  

 (H-E

)

3.37  

 (H-E

)

3.38  

 (H-E ) (

1989 Liao et al., 1992) 

3.39  

 (0.05% ) (Liao et al., 

1992) 

3.40  

(H-E )
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3. 

(1)

(2)

 (MBV) MBV MBV

(3)

(4) ( ) 1(4)

4.  (White Spot Syndrome Virus, WSSV) 

(1)

1993  (Penaeus monodon)  (P. 
japonicus)  (P. penicillatus)  (Metapenaeus ensis)

 ( 1994 1996)

 (carapace) 

2 3 mm 1 mm

 ( 1994)

1992

1993 1994

 ( 1995 Cai et al., 1995)

1993

 (Inouye et al., 1994 ; Takahash et al., 1994)

 (Inouye 

et al., 1994) WSSV

(2)

 (envelope)
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 (occlusion body) (Inouye et al., 1994 ; Momoyama et al., 1994 ; 

Nakano et al., 1994 ; Chou et al., 1995 ; Wang et al., 1995) Wang et al. (1995) 

WSSV 250 380 nm

70 150 nm  (nucleocapsid) 330 350 nm 58

67 nm

(tail-like projection)

20 nm WSSV

DNA WSSV DNA DNA Hind , Xho , Sal

150 kbp

WSSV  (Baculoviridae)

 (Nudibaculovirinae)  (Non-occluded Baculovirus; 

NOB) PmNOB

WSBV (White spot syndrome baculovirus) 

(3)

WSSV

 (integument)  (hypodermis)

(hematopoietic tissue)  (lymphoid organ)  (gill)  (stomach)

 (midgut)  (heart)  (muscle)  (glial 

cell)  (heparopancreas)  (antennal gland)  (compound eye) 

 (hypertrophied nucleus)

 (basophilic inclusion)  (Liu et al., 1995 ; 

Momoyama et al., 1994 ; Cai et al., 1995 ; Wang et al., 1995)

 (envelope)

 (occlusion body)  (Inouye et al., 1994 ; Momoyama et al., 1994 ; 

Nakano et al., 1994 ; Chou et al., 1995)

WSSV

 (Baculovirus penaeid; BP)  (MBV) 

WSSV

 (Bruce et al., 1994 ; Inouye et 

al., 1994 ; Momoyama et al., 1994 ; Poulos et al., 1994)

 (Baculoviral midgut gland necrosis virus; BMNV) 

 (Sano et al., 1981)

WSSV  (IHHNV)

WSSV

 (Cowdry Type A) (Lightner, 1996) IHHNV

22 nm 20  (icosahedral) WSSV
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 (Yellow head virus, YHV) 173 

nm × 44 nm

 (Boonyarataplin et al., 1993)

WSSV

WSSV

WSSV

 (Inouye et al., 1994 ; Momoyama et al., 1994 ; 

Nakano et al., 1994 ; Chou et al., 1995)

 (Inouye et al., 1994 ; 

Momoyama et al., 1994 ; Chou et al., 1995 ; Wang et al., 1995)

WSSV  (P. semisulcatus)  (P.

chinesis)  (M. rosenbergii)
 (Lighter, 1996)

Lo et al. (1996b) 

WSSV Hind Sal  (genomic DNA library) Sal

WSSV DNA  pms 146

Pms 146 WSSV Sal  DNA 1461 bp

WSSV DNA  (primer sets)  (2-step) PCR

WSSV PCR

DNA PCR WSSV DNA  (In situ 

hybridization) WSSV

 (Chang et al., 1996 ; Lo et al., 1996a ; 1997 ; Wongteerasupaya et al., 

1996)

WSSV

loop

WSSV

 (Lo et al., 1997)

(4)

WSSV 1993 1994
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 (HHNBV) (Cai et al., 1995)

1993 1994

1993

 (Nakano et al., 

1994)

226 nm × 84 nm

(rod-shaped virus of Penaeus japonicus, RV-PJ) (Inouye et al., 1994)

 (Systemic ectodermal and 

mesodermal baculovirus SEMBV) 1994

 (Wongteerasupaya et al., 1995)

3.41  

( )

3.42  

3.43  3.44  
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PCR

 (Palaemon arienfis)  (Helice tridens)

(Copepoda; Schmakeria dubia) WSSV  (Lo et al., 1996a)

 (Scylla serrata)  (Portunus 
sanguinolentus)  (P. pelagicus)  (Charybdis feriatus)

 (Chiu, 1996 ; Lo et al., 1997)

WSSV

WSSV

WSSV SEMBV

WSSV

RV-PJ WSSV

WSSV

WSSV

3.45  

5.  (Taura syndrome; TS) 

(1)

 (TSV) RNA  (Picornavirus) 31

32 nm 1.338 ± 0.001 g/ml 2.3 kb TSV

TSV

 (Bonami et al., 1997 ; 

Lightner et al., 1997)
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(2)

1992  (Ecuador) 1994

TSV

 (Brock et al., 

1997 ; Brock, 1997 ; Garza et al., 1997 ; Overstreet et al., 1997)

1999

 (Tu et al., 1999 ; Yu and Song, 2000)

TSV  (Litopenaeus vannamei)  (L. schmitti)
 (Penaeus monodon)  (Marspenaeus japonicus)

 (Farfantenaeus duoraurm)  (F. aztecus)

TSV

40 90%  (Hasson et al., 1995 ; Lotz, 1997)

(3)

14 40

(4)

TSV

 (Jimenez et al., 2000 ; Lightner et al., 1995)

(5)

TSV

TSV

TSV
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3.46  TSV 3.47  TSV

3.48  3.49  
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���  �������
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���� 

ö�w_ðë�	wë (Macrobrachium) 
F_
 125 F�³ð
p/F(4

*+ÐÑ�³ðö�nvVw  (M. rosenbergii)�j8¡¢w�J¤#È¥V
ö�
w�tF�XÂ�fÄ®����=ü�=7«�
B
|Q�01òÅ°
�a

��a¹�a�
a¡¢aô���a��aïðña���aêóaà±a_�

�>ÒÓ�7  (Ù�1980)Y  

���òó�a���[>�¶$����  (Holthuis, 1980) 
�áö�nvV

wán#ö�>�ö�����B�V[\%gá£#ö�W{ð���J�7û

à�£¤
«,���#W{È�Ã 200 CO
7!|
³|QY7Ú�A�#T

Ua¥�:a��´��>�N��xÕýán�D³wH��á  (zoea > post larval

�©) ¦���ö�� (15 ppt ��) ðØx�æ>on (Ling, 1969a)Y  

ö�nvVwá]�j��F+:>*+:ðYhN�¬Gz�!M��/7

ªá»j«�3#q�WXð�Àj(_�ú>³�áaWO_a�z_a�o>

.Üü±�Y���wFë_j]���|þÀj(F¶S
F{ap�a�á¶

S
 G!��³Àh!"JÏó"��9� (Ling, 1969b)Y  

ö�nvVw¬WX�~>��Q'x¤�!�³RSWX
��� 0Ù25 

ppt��~� 14Ù35Õ�D¥QLán
�~� 29Ù30Õ�pH Ñ� 7.0Ù8.5 (New, 

1995)Y  

ö�nvVwJãÉ.3;§
*+wF�³��i� 1984 �
 10,657 CQ�

� 1992 ���� 31,235 CQ�³�§á�7«���>ðó}��²³J���

á�i� 28,728 CQ�fãÉ�#�0¤#î�i
 92%Y���§á�7�ÒÓa

êó>¡¢ (New, 1995)Y  

ÒÓ�ö�nvVwJ� 1970 ��f%ÂÌ�kL¢$Ò��
õ%À&Ø

q¡¢+T�
��òM����X�IJF+o�  (Ù��1973)� ­�ÒÓó

[KÄ*+���'ÜÒÓ
ö�nvVw�*+°(  (Ù��1980)Y  

E�ÒÓ*+ö�nvVw�*+��Ã
 2,800 C)����wFQL*+

�(X�~7«���*+:�§cð�X
7«�ÒÓ�ö�nvVw
��i

Ú� 1991 �X� 16,196 CQ��Ñ§×VÒ* 30 +,�<-��
VX�ä�ã

Éö�nvVw�á�i
��  (New, 1995)Y  

�C�q 1992 �ë×,ÒÓ*+ö�nvVw ªg.à­  (/�1994)��

o 1993 ����i0��·
 5,475 CQY/
îï�º�ÒÓ*+ö�nvVw

�_×�ªá�nowË­Ca+,Vi���ï³��J�÷ø�Éà 

(Enterococcus sp.) �*+WX�e�5��o (Cheng and Chen, 1998a ; 1998b)�7Ú

/
wHK�6ð
µ©wH�÷ø	wno�@  (macrobrachium muscle virus, 

MMV) C+ªViwH��  (1�19973Arcier et al., 1999)�P�*+WX�e�
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5�FF�N��� 1997 �� 1998 ��iX�·
 7,554 CQ� 8,165 CQ�/�

�<¹�q�N£¤�ä� 2001 > 2002 �X�l�� 6,859 CQ> 7026 CQ  (U

ÐÑÒÈÓÔþµÈæ�2003)Y  

���
-� 

ö�nvVw
 �01�@] �aßà] �akà] �a�á¢Sù

áa�^Æé­a�ª]no��­>³B�f�M*Z=�Y  

(t) g.à­ (Yeast infection) 

1. ��-��  

÷øö�nvVw�g.à01
 Debaryomyces hansenii > Metschnikowia 
bicuspidata����]g.àþ�ow¹à�­�
�
��Üñ��xlmG2
m�w¥�C��Y��]g.àQLán
~�Ã 25ÕÒÓ�C 35Õ�È��ª

í�g.à¹ ÎPGyÎP�VWÃ� 2.4Ù48 × 3.2Ù5.2 um��]]á+��

<ºø6×�]��à�G3à��áY  

2. �U�÷  

g.à­w¾��Ú&���RS�/�w¥�Â»jC ª�UY±�+,

ö�nvw�owâ���Z� 50Ù90%���Mí�~ê��ª���ê¥��

��ë×J±�'ª×ØY��*+wF01wwaxwa4w>yØw��þ÷

øg.à­�CIJuFw��o÷ø�D��Z�  (/îÄ�19943Liu, et al., 1996)Y 

3. 5�­@  

w¥ «¥�Àhx¤®���¢��lr�w¥�¥����ow
÷øZ

>��Z¥�X��w>wH  (/��1999)Y  

4. �=��  

÷øg.à
�w�¹8Ú¡þ «2�b�Û6����ãTno>�?Å

O ~wbY���¦±®�wKãT89ß9���]�Û6�È9ß9»ü�

]>noß9º«�ª]��m�a�ãT��«��wKüVi
g.àY  

5. Ä=¬Å  


d@Þàò>?@ò¬±�
��>þà
ýp�DJ7�þ�o¯S»¼

�C|àáÈ
½¾���fª«:w÷ø±�%�'�­¶*��aQ�?@*

+:
t¦>è�ñ4Y×Ø]
	Øñ*w��±�
ªá�­ë×��~©g

©ª�*Gñ*(W�wHGWw�lÛª�Z��a�ñ*�Ã'<:>?@ç

èY  
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� 4.1  �����
HI��U}
JK�
��	�� 

 

� 4.2  �����
HI��U}
c���
Y
����(°��E����� 

� 4.3  �����
HI��U}
c��
V��|�·\x
���5Á��
��U 

� 4.4  �����
HI��U}
���|
����� 

 

(v) �Éà÷ø­ (Enterococcus sp. infection) 

1. ��-��  

+,±����ßà��Éà  (Enterococcus sp.)�±��àÛÚ{�ÜX_�

~ùÉà  (Lactococcus gravieae)��à���u`]Éà�à¹ �ÉP��`*

µw n}@�QLán� pH 7Ù8�~� 25Ù30Õð���O`*°È� 24 W%�

þ ßW�¥�à³�w¥÷øµþ���ãT�
��Üñ wbæË>ßà]

Y�­  (/��1999)Y  

2. �U�÷  

���ÉàQLán� 25Ù30Õ���_×X�~©J�§ª�×Ø�÷øw

¥�ðw>Vw���Y�P� ³Ä=�fw¥�Â»jµ�êê ª�U�§

�o 50%�È
â���Z  (Cheng and Chen, 1998a ; 1998b)Y  

3. 5�­@  

w¥÷ø±�Ú¡]¥��m�Dw¥þ «¥�ijaán¶âa£¢��

lr>&')*�@�Y  

4. �=��  

÷øª�w¥
ãT��Üñº«�ê�æËY��¦±®ÍÎ�Û6�
�
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Zi�>È9ß9�]G���8@µðþ
Vi
�Éàà¹3�Ú�|º«ð

��´Z���no��ß9 ^´b�e²��]����a³�mÄ
�Éß

9  (haemocytes) 
û9Y  

5. Ä=¬Å  

�����ÉàQLán�(X��~®���*+w:�_×©gQf
�

��aPX�¯>>ß5'
�b��w���±�
ªáY/�_×©gÜ©�

�òi  (0.3Ù0.5 ppm) 
���?@ò  (Benzalchonium chloride; BKC) ?@:

��Ûw����ð���àYYª«w¥÷øCª��'�­ÃàfX.��Ü�

�aÏÐ¯S�÷]���ùpg©Qf
¯S��Y  

 

� 4.5  �����
HIô�UHI}
c
��Y�(û¡������Éç 

� 4.6  ô�U×�h÷Ë���� 

 

 

� 4.7  �����
HIô�UHI}
�
��àËÌc����±�Å(V�
�|\x���
����5Á��
�ô�UUJ 

 

 

({) 	wno�@ (macrobrachium muscle virus infection) ÷ø­  

1. ��-��  

+,ö�nvwµ©wHªá±����JtFßW�@�tÏÃ� 30 nm�

E�
%8��@�	wno�@ (macrobrachium muscle virus, MMV) (1�1997)Y 
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2. �U�÷  

	wno�@+,ö�nvwK�6
µ©wHªá���±�w�oµ©w

HX� 60%�È
��Z��ñ*�±Ú
wHÛþªá±��D��Z(� 

(Arcier et al., 1999)Y  

3. 5�­@  

wH÷ø±��o�Øno «¥�wbæË�m�EFÉ�
t�vØno

���:;É�ã[no��wb�no «:;@�
³£¢��þ�élr�

Àhil�YÏÒw¥�mJ��ç�� «
­@Û
=��D�þ�ow¥�

ÃC��Y 

4. �=��  

ö�nvVw÷ø	wno�@÷ø­�Ú¡��wK�Øno
wË�mY

��¦±®ÍÎ� E­É «noß9�e²��]�(:;É�þ
noß9


��>«Ì���a��mÄwKß9e.�@0f¹Y 

5. Ä=¬Å  

tëª«K�6.wH÷ø±�'�­ÍÎ�Ca;V?@K�:�ñ4�3

4Fwµæñ*Y  

 

 
� 4.8  �����
÷ 
OHI!
��

>"HI}
û¡������Éç
Æ#$
Ðâ%&jk'( 

� 4.9  �����
HI!
��>"HI
}
���àËÌ���|��� 

 

(�) %x� (Black spot disease) 

1. ��-��  

%x�/8�z�  (shell disease)a<x�aìx��÷ø%x��ö�nvV

wÚzþ «VW���%�byxG>?m��mÄ�bNy=Jw¥¬�Ã


tF¸é&'��m[�wXü�`®�a�ØaI±>Æo�Y��±����


8�l"�01x�á�Fª÷gNaÔwgNa�>egN
ßà>^_a�

 ]s=a�÷¯ßa7�ëõS>H*�5��N��wxsÃüw¥Úz8É

Cª�Y��mÄêêw�X.üoàaGq9àa�}q9à�Gkà  (Fusarium 



�������  	 2 
 

 126 

sp.)��mÄY¯>9®����/7�ow¥ãT]ßà÷øC�� (/��1999)Y 

2. �U�÷  

%x�â�ow
��Z� 0.5Ù10%���M*Z=ê=
w:��ª���

êX���ñ*!�zX>�e�5J?ª±����Y(Fö�G��*+wF

�þ÷ø±��ow
÷øZãWw>ðwXY  

3. 5�­@  

w¥÷ø±�¹8þº«¥�
%by=�m�ÏÒ�m�j
�çwX�2

`®�6a�Ø6aI±6>Æo6�w¥�mJ��[�
�ç�³£¤£¢J

�|��çY  

4. �=��  

±�EÉ��w¥Úz «/E���%�bßWyx���:;Éwzþ


¥�>?m�a�>?m/#þ
¥�%�bbN�²³I±[�¥�¥�>:;�

�mY¯>9®>no��þ�o:;
GI�Ýªßà]Y�­Y�=��¦±

µ�Íª«� é�mÉ��E;��8Éz (Epicuticle) ¯�ÚzÉ  (Exocuticle)

ß9
�]G���³ga
%bN  (Melanin) f�Y  

5. Ä=¬Å  

��±�]
ýC��
¯S�]©ªQf
ñ*!��Yì�µ��5hN

K!>Ýß5'
�eZ=�Äx
ý
���cd±�Y  

 

 
� 4.10  �����
HIÀZ)�*�> 

(+>) 

� 4.11  �����
HIP,�*�>  

(+>) 
 

 
� 4.12  �����
HIP,�*�>
P

,Qeë-½2º»�RP> 

� 4.13  ./0���¤*�>>��ËÌ�
+QR
1-Á*�23t 
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(�) %H� 

1. ��-��  

+,±����01�@aßàa�ú
÷ø�>�ð
@Sea;�ëG¯

S
$%��fw¥
HÈ9ß9ûü=ÃÄ/7+ªv�]ßà]÷ø�H[


�­&'þR+Vi�Éß9
û9��Vi%�bbNf�Y  

2. �U�÷  

±�+,w¥
��Z��m
E;C���a�×Ø]�Â]�C�:�


'�
ÂY(Fö�G��*+wF�þªá±�Y  

3. 5�­@  

w¥÷ø±�Ú¡]¥�­@�DcÀ®�wKH[%�b�m�E­É
6

[�m¬�w¥]£¤�;­ÉH[
��]�m�þ�ow¥QRSTaija

án¶â>£¢��lr�Y  

4. �=��  

÷ø%H�w¥
H[þ «¥�
%b�m���¦±®ÍÎ�H½¾È9

ß9��²³���«�
�?Åß9û9>VibNfé  (/�, 1999)Y  

5. Ä=¬Å  

��%H�ýªá��e�5�w:�����±�wnì:�ðz�

�

e�Yì�µ�?@:�>Ýß5'
�eZ=Y±�/w&�w:ð:�'�


��Y  

 

 

� 4.14  �����
HI*�>
��ËÌ
*��45>� 

� 4.15  *�>N>��/0��à£6
Ë
Ì�V��|��(���23t 

 

(») ®�%�­ (Branchiostegite melanization) 

1. ��-��  

+,w¥
®�%�­���E�M]Ü���z�ð

@Se>�÷¯S


$%�¨@�w�+ª±�Y­@EFÉ�®�."
È9� «yx@�¬w

¥�þ
£¤�Dþ£¤ÏßÐÑ3C(:;É��mÄ
¥�
�ê�%��þ

�UH[C£¤QR�x��§�ow¥�ÃCª�Y  
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2. �U�÷  

®�%�­+,w¥
��ZE�M�Y��:�ð�f
g¯>:��e�

5J'ª±��?����M*Z=ê=�ª�ZêXY±��×Ø]�¬�ÂÎ�

Ca(Fö�G��*+wF�þ÷ø±�Y 

3. 5�­@  

w¥÷ø±�®�þ «¥��%�y=�m� w¥÷øJ�
¯P�³£

¢��wxþlr�Y�mÄz��ê�þ£¤H[
QR�x��ow¥�ÃC

��Y  

4. �=��  

ö�nvVw÷ø®�%�­�EÉ�®�."È9ß9�ê�a «%�b

yx�(:;
� «%�byh�����<Á®�Y��¦±µÍÎ�8Éz

>ÚzÉ
ß9�Õý�DJ®�."�È9ß9�ê�³8É�
Vi
%bN  

(Melanin) f�  (/��1999)Y  

5. Ä=¬Å  

��>��±�
!"J§34?@òa:��5òaþ^ò>Ùú¯S��

�g©�¯SòiÛ'ØÖ
A�37Ú�Qf
ñ*!�a %Yì:�íS�

�aÝß5'
�eZ=�Ûw�
ý
���cd±�Y  

 

� 4.16  �����
HIZ)*\}
Z)
�~V��|Y�ë-��*��ä
7 

� 4.17  �����
HIZ)*\}
��
�àËÌV��|Y�(�23t 

 

(m) Fz{ú­ (Microsporosis) 

1. ��-��  

+,±��Fz{ú� Nosema sp.�ú¹z{ yÎPGú6�_Áz��á

tÁz{�ú¹VW� 1.9Ù2.2 μm × 1.0Ù1.4 μm�]®z{.ß9>{)�4
q

t<��ú¹ùá�w¥
��gµð��bcoVi�ú¹Wh��U��ß9

C£¤³Õý�x  (Tonguthai, 19933/��1999)Y  

2. �U�÷  
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Fz{úw¾��Ú&���RS�/�w¥�Â»jC ª�UY±�+,

w¥â���ZÃ 20Ù30%Y���Ú>I�
¡°w�o±���
���]±

�
�U�×Ø]¥�
ÂÎ]�a(Fö�G��*+wF�þªá±�Y  

3. 5�­@  

w¥÷ø±�Ú¡þ «2�b�a£¢��þ¥�lr�jklmG¶ÔÀ

j����LãT÷øC��Y  

4. �=��  

�§��Jw¥ãT��Üñ
�ê�æË��?ÅO
¹p%g�nG�¹

pY��¦±µ�Í�ª«Û6�.
Fz{ú�cð�8@µð��oÛ6�È

9ß9{�UC�á�]G��Yç²
�no��gµaH½¾��Z.a?�

èÈ9ß9añÜ�ZÃ£>�z®�89ß9ðÛbAéViú¹��a�U�


��ß9Y  

5. Ä=¬Å  

E�]
ý
¯Sw���±�YCa÷øª���w¥��/7{D�w¥

»jC�o:;
�$÷ø���÷øw¥
B^a��>ñ*��ñ*ðÜ©


AÍJ¦§
�/*+©gÙì�Ú��Ô��
=Å�w�
ý
��±�Y 

 

 
� 4.18  �����
HI?@A�
û¡�

�����Éç 

� 4.19  ?@A��J�Ý#�
�J��©
1.982.2 μm × 1.081.4 μm
p9@A
��|(:;
�Á{�<Õ 

 

 

� 4.20  �����
HI?@A�
���
àËÌ��/0=�Ù>?���
J
ë-@A���| 
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(q) dPú÷ø­ 

1. ��-��  

ùá�w¥ãT¹8�dPú
F_
 Epistylis sp.aZoothamnium sp.aVorticella 

sp.> cineta sp.�Y³ðùá�w¥
Úz
� Epistylis sp.���³ú¹ yÎP�

°[4
tn��Cùá�w¥
H[
J� Acineta sp.���ú¹ B{»dP�

°[�4
n�YA��ùá
ú¹�þ¯>9®��>Üñ�DJþ¬:w
U

¢
�T>/7Ýªßà]v�÷ø  (/��19993Brock, 1983 ; New, 1995)Y  

2. �U�÷  

dPúw÷ø(8w¥�A��þ�ow¥�á:;
�m�DJ/7+ªß

à]v�÷ø�
w¥
â���Zþ:X� 10Ù30%Y#M*Z=(=>7X


�e�:�7ª±��at��×�þªáY�
ö�>��*+wF�þ÷ø±

��tª�
�e7i(X
:�ð
dPúþ��ùn��oX÷øZ�ª�ZY 

3. 5�­@  

w¥÷ødPúÏÒúi
��C «�ç�m�EFÉ�þ£¤w¥
Õý

£¢�©j�:;É�þ�o£¢��lra©jáâaQRST>²zST��

§�L:wþ?�î�ÃY  

4. �=��  

dPú÷ø�§J�ow¥£¢��lr>©jáâ�Üñ��tª�þ
�

m�á�Y
v�]ßà]÷ø�þ
��ß9
�­&'>�]�G�á���

mY  

5. Ä=¬Å  

Ä=±�w
´óôõ 25Ù35 ppmûö 8Ù12 W%�	<:�Qf

�e�

Yì�µ�Ýß5'
�eZ=�>*+©gQf
Ùú�w�
ý
���cd

±�Y±�ªá:;��w&�w:ð:�'�
��Y 
 
 
 

 
� 4.21  �����
��HI��� � 4.22  �����
û¡B�HI��� 
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� 4.23  �����
��HI��� 

 

� 4.24  CD
"KEHI��� 

 
� 4.25  �FGk?£àN��� � 4.26  �¢Ak?£àN��� 

 

(u) �^Æé­ (Fouling by filamentous algae) 

1. ��-��  

�^Æé­�ªá�*+TUð�ðw>Vw�§
w¹<Á8�ÆéVi


�^��Æé
�^01
 Lyngbya sp.aEnteromorpha sp.aChaetomorpha sp.>

Spirogyra sp.�  (Brock, 19833/��1999)Y�^�Æé�w¥
Úz��þ¯>9

®��>Üñ�DJw¥/7ÝªdPú>v�]ßà÷øY  

2. �U�÷  

�^Æé­�þ�ow¥
���DJ:;Éþ
ßà]v�÷ø�w¥
â

���Ztª�yz 1%�M*Z=(=>tª�þ�w:�ow
÷øZ�ª�Z

(X�at��×�þªáY  

3. 5�­@  

w¥÷ø±�ÏÒ�^Æéi
��C «�ç�m�EFÉ�£¤w¥
Õ

ý£¢�©j�Y:;Éþ�o£¢��lra©jáâ>²zST���:wþ

½¾?�î�Ã�£¤ÏßÐÑY 

4. �=��  

±��§þ�ow¥£¢lr>©jáâ�:;Éþ£¤w¥
²z�w¹.

Üñ��tª�þ
�m�á3Y
v�]ßà÷ø�þ
��ß9
�­&'>
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�]G���mY  

5. Ä=¬Å  

Ä=±�¥tu���
!×J
:ð
�wB^���¯S���w
´C

LúG BKC (0.2Ù0.5 ppm) ¯öY*+©g
´�òi�ÈÁ¯S�Ü©?@:�

>þí:�ð
�^�Ýß5'
�eZ=�w�
ý
���cd±�Y  

 

� 4.27  �����
N2
8HI?}  

(»}) 

 

� 4.28  �����
8HI?}       

(J}) 

 

� 4.29  k?£à�¤I?������
J
KN8H 

 

(p) �ª]no��­ (Idiopathic muscle necrosis) 

1. ��-��  

+,*+ö�nvVw�ª]no��­���E�M]Ü���zWX:�

ð
�~a«Wi>³*�ðS=�{
������o� U��wxþ+ª±

�Yª�µ­@EFÉw01�¬�w¥�þ
�5£*�C(:;Éno�mÄ

þ
v�]ßà÷ø  (/��1999 ; Brock, 1983 ; Lightner, 1983 ; Nash et al., 1987)Y  

2. �U�÷  

�ª]no��­�Xw8a*+7«�×Ø�þªá�³��Z�Y�Y(

Fö�G��*+wF�þªá±�Y  

3. 5�­@  

w¥÷ø±��Ønoþ
wbæË�m�ÏÒw¥�mJ�
�ç��Ø 

«:;@�a£¢��þlr��mEFÉwxþ1��Y:;Éþ
v�]ßà
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÷øY  

4. �=��  

�ª]no��­�§��J#�Øno «wbæË�m�EÉ�
ta�

Ønoª��(:;
�m��þ��<Á�ØnoY���¦±®ÍÎ�noß

9 «^´b�e²�]�G:;
noDì?m����m�w�Õý��¥�


«XY  

5. Ä=¬Å  

��>��±�
!"J2`iÝß*+WX�e
ÛÜ�gMH*a�-


MN��alÛ:���~�«Wi
¿��Ýß5'
M*Z=��w
ý
�

�±�Y  

 

 
� 4.30  �����
HIK:x����

}
û¡������Éç 

� 4.31  �����
HIK:x����
}
���àËÌ���|��>
\ 
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���  	�
������������ 

���.��/012 

(t) �_ 

�·¸��]FáS
����_w���q¹�Ìq¹����
ëìÌq

¹��
�dY�

ST¢S�4
¸éÃ£�x¬¹Ú�Å
V6X{�á&

'�Ô�á@¹G$%£�³w�É�C¬�Ú��ÅÉ�áX�Ýt]
¸é&

'��?í�Y  

1. ��]¸éÃ£  

�_�¸éÃ£�X�ST¢St²  (Iwama and Nakanishi, 1996)�wXo��

]¸éÃ£  (specific immune system) >Ì��]¸éÃ£  (non-specific immune 

system)�(7¹O>ß9]¸é�³¸éß9î¸éSe��~¢S
��
��

]�¥�§
=�J�_V�UVî?ÅùY¬;U�C¿�®�à Ý  (head-kidney) 

î\ÜJ�§
?Å²ñò�«}¸éß9
a�aoI>?ÅÃ£
<L�x 

(Roitt et al., 1996)YO_>�z_�ë�]ST¢S�·4Ì��]¸éÃ£  (|(

7¹O>ß9]¸é)�DV���]¸é
@�>@¹&'Y  

2. ¸é&'
�ánÏ  

f�_�@�ûüµ�@��Hð��Wß9  (macrophage) �Àª���O

Ã£0�\ÜaÝÜ>ñÚ)ð�%bN�Wß9ðñ  (melanomacrophage 

centers)�#
dW6�_�þü�®�  (thymus)Yâd¸éñòð
?ÅÉ  (ß9) 

 ­0l�@�ð��Àñ�áß9]  (cell-mediated, T ß9 ) G@¹]  (¹O) 

(antibody-mediated3humoral, B ß9) ¸é&' (Ellis, 1988@Y  

���_{÷ø%+ª
¹�¸é&'  (primary immune response) îPª]

¸é&'  (secondary immune response) �~�¢S�ã���#%gGÆXÈ�ã

(\aã(W���#?@Ú�÷øî%�ÌÝt]¸é
�©Ã£¦��f³e


«},�©
»b(Blazer, 1991)Y¸é¹�&'�q®� T ß9�MíÎ�
�~

YX� 4Õ�­4�£¢¤�ßP%gÛã(n�®�wxJ T ß9> B ß9
,

îÄY;U�_�r·
tF¹c]@¹�­¸éÉÔw IgM�³wX�4
�Á

�q,�o
 IgM >qtq,
 IgM"Gudding et al., 1997@Y�_#��(F@�

$%µ��á
��ß9]�¹O]¸é&'x�á�Yß9�fæ�|üçt@

�%�x¸�aVi
�á¸é&'C?í���­ÈÁ
Pª]¸é&'Y 

3. Ì��]�©Ã£ 

�_
Ì��]�©Ã£wX�2S=
S  (physical barrier)aß9]¸é

(cellular factors) >¹O]¸é  (humoral factors)Y  

S=
SJ?©Ú���
	tè�e�019Cay)aHa°±>�&èY

8<
9Cw�Ô���Å3³��yOð7
8�gN�Ô«ÌgNaÔwXÌ
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gN (proteinase) >«9gN (lysins) ���4
6d��¯+aþà�x¤3¥

µ�QRè>&�è�¾ÐÑB¢�SìyO�=�
FáSY�Ú�·Û[X


��x�£�� pH Ñ
&ùðY  

#Ì��]ß9]�©!���§J�uýÉ (granulocytes)aqÑÉ��Wß

9��o  (Secombes, 1996)Yf��à�Å%�âd4ÀW]
w�Éþ��8�ß

9)È
uûñî��àùLµ§³ÀÅß9.�TC§�þíY 

ÀWß9ÛJ�§
@� «ß9 (antigen presenting cell, APC)�w}T?Å

É¬@��áTtµ&'YÀWß9�@þ&´wX�W�6  (oxygen dependent) 

>ÌW�6  (oxygen independent) �FYW�6
þàx¤�w�á£]WSe  

(reactive oxygen species, ROS) >£]�Se (reactive nitrogen species, RNS)Y  

£]WSeJÀWß9TUÀW&´%��ß9QR]�x�T  (respiratory 

burst) �á£]W.{�P�ß9.W
#3�Zç%¯P��� NADPH oxidase

§Wî NADPH &'o4
þàx¤
£]WSe�Ô2yW.{(O2
-)YyW.{

æ�yWZ�gN (superoxide dismutase, SOD) ��ozW�ø  (H2O2)�zW�ø

wæ� myeloperoxidase &´o�[ùØ  (HOCl-)a[ùØ  (OCl-) ��ß9­)´

âd O2
-aH2O2aHOCl

-aOCl
-
 £]WSe�þàY  

×��ª«�_7
�£]�Se��ÀWß9��tW��LogN  (nitric 

oxide synthetase) LotW��  (NO) µ�æ�á³*�
yW�S�Ô NO2a

N2O3aNO2
+�âd�
W�Sç²Û4
þàx¤YÌW�6
þàx¤J�ÀW

ß9§Ú�SÀW�µ�)´qTß9.
gNÔÀW¹ (phagosome) .
«àg

NGß9q«gN  (cathepsin G) �XÌ�ÅSeY£¤�¹.«àgN��
�

{�
~�a×ØahN>á+k©��Dªá �÷ø%�«àgNiþ�é¯

PY  

4. �_
^¹Ã£  

�_
^¹Ã£Ôç�~¢S�X�\U^¹�Ï  (classical complement 

pathway) î¥#]^¹�Ï (alternative complement pathway)�ÛÜ>qÑÀWÉ

Lo\U>¥#]�Ï��V�/
ÔweY\U�Ï¾�@�a@¹ùL� C1

¹¢�ÀñtO]gNO^&'  (enzyme cascades reaction)�¥#�Ï���ÅS

e�oX£� C3µTUO^&'Y#£�^¹�Ï%�&'�"
 C3aC5[Xþ

¬ÀW&´�á£¤�C3aaCb 
 ñ�
Ëù]ÉXM�YN (serotonin) �o�

Zi�a�O£�i¯P>Po	=&´  (opsonization)�
ÀWß9ä/7��Å

S&'�:�ÀWýZYC C5a 
 ñ�¬Wð]É>�Wß9
�!
®�]  

(Matsuyama et al., 1992)�wP�ª�&'  (inflammatory response) 
TUY  

��¹.
¥#]^¹£]_X��~¢S����X�ST¢S�(�äx


ý>Þ¹©÷ø
�¹  (Yano, 1995)Y³*4>Þ�¹÷ø�Se�Ô¹cN  (Ñ

Ôw)��L�FáS&´�
³bcoWh��6d³sV¯á  (Yano, 1996)Y�

Ú�ß9%Nw}T���Ùß9>¸éß9
X�Y 
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5. �_
`aN  

#�_ª«
`aN
 �a�a� {F��a�6w6d�@úa�� 6w$%w

�É¯á  (De Kinkelin and Dorson, 1973 ; Graham and Secombes, 1988)3C 6-&'Ôw�

#�~¢Së³]Ôw��_|
ª«�#¸éÃ£ð4
	=&´�w¯TÀW

É
&´aS¢>�á£]WSe (Nakanishi et al., 1991)Y  

�/
¸é$%S��§¾�$%�_
Ì��]¸éÃ£:�¬��
?@

x¤����ð
¸é�Y
�]���&'ßP%gÛ(I�D¬�ááSC¿�

Ì��]¸é
ß9]¸é  (Sakai, 1999) J�ááSYìÚ�FáS¥
ý
!

"�ÛJ�ááS¥;§
�©�d  (Ellis, 1989 ; Evan and Jaso-Friedmann, 1992)�³

ðÀWß9
QR] ª-�áyW�.{�:;L�§
þàx¤Y 

(v) w_ 

�z_�Àñ×åWÃ£�³¸é�d�ÌÝt]¸é&'��  (Anderson, 

1992)���­CÌr4?ª×
�©&'��'b��Å�>i�  (Soderhall et al., 

1990)LRatcliffe et al. (1985) ç��z_��©&'�§��Éß9  (hemocytes) �

á��cW�gN%£Ã£  (prophenoloxidase system, proPO system) �8oY 

1. �z_
�Éß9 

w)´!�d�.ñ  (density gradient centrifugtion) äåÏã;
�ç�X.

�z_�Éß9YSoderhall and Smith (1983) � pH 4.6 citrate/EDTA buffer Ã�@¹

ò�# 7%®KL 60% Percoll 
d�.ñ�o�
§/F�z_p¬E¢S 

(decapods) 
�?ÅÉXo{.2ã;¥V
Juý�É (granular cell)�ã;¥W


J�¥�É  (hyaline cell)�S�vÉgÉ�JæL
�¥�Éî�uý�É 

(semigranular cell)Y(.�É�D#PæÈ
�«��á�XÚ>�x!�
îï

Ûª«B�(4�]Y 

�¥�É¹�(W�Ñeã  (nucleus-to-cytoplasm ratio) ¥X��4
G
<

Fi
uý�x½º3¬Æé�$±È��4
ÀW&´�¹�x¤ (Goldenberg et 

al., 1984 ; Soderhall et al., 1986 ; Martin et al., 1991)Y  

uý�É�VW>Ñeã�S��¥�Éîuý�É�g�7
Û/uýî/

E¥�
.eO�w½ºIC°1
3¬  (Mix and Sparks, 1980)Y³uýð7


proPO system�wtuûüª�Ñ_ (lipopolysaccharide) G�-1,3-glucan 
?ªC 

º�É.�uý  (Johansson and Soderhall, 1985)Y³#· ºuý��4ÀWx¤�

Duý ºµ�mn��x  (Soderhall et al., 1986)Y��(F¹Ú��ª«��uý

�ÉJ¥�÷
�É�xtuûüÚ#
$%C£�  (Johansson and Soderhall, 

1989a)Y  

�uý�É¹�¥VaÑeã¥Waß9Ñe!� ÝPGôÐPa7
Vi

uý  (Bauchau, 1981)Y³uýð|7
 proPO system (Soderhall and Smith, 1983)�D�

�tuûª�Ñ_G�-1,3-glucan 
$%C º�B¦����-1,3-glucan binding 
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protein G 76kDa Ôwe
&´�Øþ ºuý  (Johansson and Soderhall, 1989a; 

Barracco et al., 1991)�Ca ºuýµ��þ��uý�Éª/7�G (Soderhall et al., 

1986)Y  

2. �cW�gNÃ£ 

�cW�gNÃ£JtF�^¹Ã£��
gNÃ£  (complement-like enzyme 

cascade)�D�^¹�ç
J�¬Ã£
�o�{�Ì£�
@æ�#��É
uý

ð (Soderhall and Smith, 1983)�x{ª�Ñ_a�-1,3-glucanapeptidoglycanaP�G

f.{��®���{£�  (Johasson and Soderhall, 1985 ; Soderhall et al., 1986)Y�£

�
 proPO system7
8��o�{�cW�gN  (phenoloxidase, PO)�w�£�

�z_�É
¸é&'�012  

(1) wg�c  (phenol) ��%bN  (melanin)�C%bN>³ðg#3�Sw�þ

�kà  (Soderhall et al., 1990)Y  

(2) �¥�É
ÀW&´  (Soderhall et al., 1986)Y  

(3) uý�Éî�uý�É.
uý º  (Johansson and Soderhall, 1985)Y 

(4) uý�Éî�uý�É
Æé&´ (Johansson and Soderhall, 1988)Y 

(5) �uý�É
0)&´ (Persson et al., 1987)Y 

(6) §d�d»·¥þ
¹�&´  (Johansson and Soderhall, 1989b)Y  

3. �É�£��d  

Soderhall et al. (1986) ¨@���É�x
£���Ìã[�q PO±T
$%�

proPO systemð
³*�{�#?qG�³*�{�Â&´®�Ûþ
£��É�

�xY¨#�z_ proPO systemð��º4
}T�É�x>­Â&´
X{J 76 

kDa Ôwe��-1,3-glucan binding proteinY  

76 kDa ÔweJ� Johansson and Soderhall (1988) �Cw  (Pacifastacus 
leniusculus) {£�� proPO system ðª«Y#f.{
�#®�w}Tuý�É

G�uý�ÉÆé�$±ÈY)´@¹ò|¬�{
�j�@� 76 kDa Ôwe��

�#�uý�É��uý�É�ð�  proPO system
£�C º��wTtµ}

Tuý�É��uý�É ºuýa�uý�É
0)&´�}T�¥�É
ÀW

&´  (Johansson and Soderhall, 1989 ; Kobayashi et al., 1990)Y 

�-1,3-glucan binding protein J� Duvic and Soderhall (1991) #Cw
�?ÅOð

ª«��tFwî�-1,3-glucan ùL
ÑÔwY� SDS-PAGE �Ü³�X{iÃ 100 

kDa3³±T�4��gN£]�DùL laminarin µ<w£��É�TC£��c

W�Ã£���uý�É
8�kù�}
uý�É ºuý�£�Ci��½ã

���P@ (Barracco et al., 1991)Y 

xw
�Éß9ÏÐPæ�|wX��¥a�uý>uýÉYA�(F�É�

�x»·�Y��DÏÐ Song and Hsieh (1994) �îï�xw4
�cW�gN%£

Ã£��¸é$%S zymosan, phorbol myristate acetate (PMA) î�-glucan $%�É

ß9µ��Éß9wÖü_�I_ myeloperoxidase (MPO) 
gN£]��aþ�
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áþàSe H2O2� O2
-�{F$%Sð��-glucan ¬�á H2O2� O2

-�$%ýp¥

!Y  

8�FáSß9��Ôkà  (fungi)�g.à  (yeast) �[X^_ß9�
Âº

S��Ñ_  (polysaccharides; �-glucans, �-1,3-glucans and �-1,6-linkage polyglucose) 

x?ª�~_a�_��z_����¶S��ÌÝt]¸é&'�P!@�¤ 

(Robertsen et al., 1994)Y 

 

 

��03 

(t) &´�d 

éHÎ´L�]{lÃa?mG�àG�@�@��ao
tFh_OGiª

O�f³TÅ�¹�µ�w$%Á¹�á�¢¸é�Ca®�æûüçt��÷ø

%�w�­�á�©&´��� ��ÃY*+ÈÉ�õö
´
éH�<Ra7

�
´a§
ý�Ca�jÏ���,éH�í6�>)9���éH
�o>a

-+�`iq���Gw�,qò�¤Ð�éH�âd�Ji�éH�§�,
½

¾Y«¨ÏÈ�éHw
ý�� Aeromonas salmonicidaaYersinia ruckeriaVibrio 
anguillarumaV. ordaliiaV. salmonicida > Rhabdovirus carpio ���+,���  

(Gudding et al., 1997)Y  

q�  Duff (1942) ª8	tk
Â
´[l  (chloroform) �£�mn�  (�

�2A. salmonicida��¢2Furunculosis) à¹�
ý�ÂéH
Àõ�µ 20 �g�

�)´Vª«�@áNÃ� �cd
�§)ñ�Dn©
´@áN
ùp�êê

�o8�@¯]àf
º«  (Anderson, 1997)�£¤ü �
cd�o�*+�È

ªã
½¾ (Aoki, 1992)Ytü  1976 �}¢Ø�µÑo´p�  (��2Y. ruckeri, 
�¢2Enteric redmouth, ERM) >oà­  (��2V. anguillarum, V. ordalii, �¢2
Vibriosis) �@�Fßà�éHÈí�ùp@¥4�f5'
>Þýp��C'Ü

L�_éHªã
°(YCmn�éH�
´Û# 50 �  (1992 �) µÕ×#q¢r

w�>s�Ö��E�¨�ao4§FJ�>Þ¤
�´éHYt
´�s�*+

V��u
x�oà­éH�#¥×
Ng��¨Ùo���h
§�ÛwöÏÈ

�Èí (Ellis, 1997)Y 

(v) vò 

zn#V�/�~¢S>ôwéHð
´�vò��«º³;§]�E�¨



´xSy> glucans �Fvò��_éH�ýp5'Y	tÁ#�_éHð
´


vò� FIA (Freund’s incomplete adjuvant) w
@ A. salmonicida @¹#Î�¹.
Ýß���h�·
´¬vòÉ�Î�¹.�@¹�xÝß 6 ÁÚ�Ú
´�vò
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 FCA (Freund’s complete adjuvant)aAluminium adjuvants> Cholera toxin �-subunit 

(CTB)�CÔ�lEvòG¸é$%S��á
z&´Jïµ�_éH��ð'�

�>îï�{¾  (Gudding et al., 1997)Y  

#�ç*+WXð�w��ç
!"
´éH������E�ý´
!"
û

ü  (7|})a�ÂG�~
!×TÅ�¹�á¸é&'�ÏÈ�éHE�¨w
´

�uÎ_a��>�w�Y�¿�~w�á¥XJ��¸é¤��ÂéH�x�á

¥�¸é¤�Cûü>|}"x�áð�J�
>Þ&´Y  

({) 
´éH
ÕÖ 

�uÎ_TU��%�TUéHuF���¹;Y�� 1 ��³�8¶W»·

ãº¸éx¤�C�¹;X� 2.5 �
�
(=
&'�àýÄ=%�¥Q¹;£

ýÆÇ� 4 ��¬éH
¸é&'ç��,�¹VWã�,³�8�;§YTUé

HuF
�~�w�� 5Ù6Õ�¥'#¬�F�¥Qá£�~*4.�auFµ�

ü>Þýp�@¹i��%gÏ~�CÜ�¤Ô�éH# 10Õ%ûü 5 ���� 10

�.w�á
ý]>Þ�18Õ%�� 5 �Ytªç��uFéHµ 14 ���¹Äx

�á
ý
¸é¤ (Ellis, 1988)Y 

¸é¤ßP©g��JÏ�¹;iCÜ
�#�¹; 1 �%èUéHuF�³

¸é¤ßP©gÃ 120 �3�¹; 2 �%ßP©gÃ 180 �3CÔuÎ�_¹;V

� 4 �%uF��¸é¤xyz 1 �  (Ellis, 1988 ; Gudding et al., 1997)Y 

ì¹;þ£¤¸éßPx¤Ú��©�ÏÛþ
£¤�A�ûü!×
�©!

×�zIJCo±(��D�¿�~wÙL¥=¸é8«ýpY�ÛiéH�~�

¿�­w���a(wó
>Þýp�DJã(rÞI¤Y#rw�tÁI�IÔ

)´�q¢�~Ã£_W%w�~Ã 1,000Ù2,000I 20 C��3#WX(=>@&

äå�I�
@�®�_W%�ÛÛw�~Ã 600Ù700 I��E�s�¨�Àª


´q¢�~Ã£���fwä��VxJW� 15C��E�»]"�~ (Ellis, 1988)Y 

ûüéH
o±(�a
ý�¥¨Î)´X�DÅ"���t��,!"2�

§��û�XD��«Oð��µ�Å¬�þ�o U�éH�«OY�µ�ªã

º(�4 U]>=Ã]
tuûü"���µ¯ö"a|}">hÚ"�Û3P

{ªãº�Y  

�ÂuûéH'þJ*+ÈÉ
´
=é!"����þ¬��á U�Û�

��Ú
J&%g��§§éHæÅMNð­w��"QL(FVW¹6
�_�

VxJ�§ViéH>�(è_¥�
ÀªiY�
�è¬
x¤R	éH
[X

wx#�û�uÎ_
&ùþ
@�#£z&[%�£��E�¨
8�îïÉî

�Àª(F>Þ]�ÂéH  (Ellis, 1988)Y  
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8 1  �_éH
´!×�ã(  (Gudding et al., 1997 ; Ellis, 1988) 

 ûü  �~ �Â 

@     &  /7  ð� �q 

     U  EF  ð� ] 

V     W  ��  >15 �  �� 

�     ¤  Û  !c ] 


  ý  ] =  <= v£ 

>Þ©g  3Ù12 Ú  12Ù24 Ú  2Ù4 Ú  

 

8 2  éH� ãZ>
´%g  (Gudding et al., 1997 ; Ellis, 1988) 

�Ï  éH� ãZ  
´%g  

ûü  1:331:1031:100 5Ù60 �  

¯ö  1:50031:5000 1 W%�È 

|}  1:331:1031:100 2Ù5 �  

�~  ��   (0.1 ml) tu�~  

�Â  æÅMN  1 k�È  

 

 

��×��X{áSäå
Tµ�E�¨
§�_�@  (IHNV> VHSV) capsid 

glycoprotein (zÑÔw��¸é�~uÎµ4¸é>Þ]��@8�@�) °��

+Å�4@¤�mn��à A. salmonicida ��fð�æ���+zàfá�a-
o£àéH���¹¸éµw
ý¬@(�Â��¹
���ÉY  

 

 

��/0456 (immunostimulants) 

zn����*+# �
cd���(F@áN>�÷¯S�cd�Dn©


´
ùp�ý�o8�@¯àf
º«�£¤ü �
cd  (Anderson, 1997)�×

������éH
îª>�Â�ßá�
´�o� ���È¥
ý
!"YD

¬�Hz]�@>[Xßà]÷ø�M»·xîªº
ýéHY���ìªãéH

Ú�Àª¸é$%S�w�^�
ÂéH>�÷¯ò
´ªãÈ
gd�:���

áS¸é¤�¬@ �Y  

(t) �÷LoS 

Ô levamisoleaFK-565 (lactoyl tetrapeptide) > MDP (muramyl dipeptide) ��w
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¯!Î�¬ V. anguillarumî A. salmonicida
?@¤Y 

(v) kà�áS2 

Ô�bÑ  (glucan)aSchizophyllan >³�áSaFCA (Freund’s complement 

adjuvant)aEF203aª�Ñ  (lipopolysaccharide, LPS) ��w¯!u�a2��aÎ

�>��¬ V. anguillaruma Enterococcus seriolocidaa Pasteurella piscicidaea
Streptococcus sp.
?@¤Y 

1. �bÑ_  (�-glucans) 

�bÑ_  (�-glucans) Ú{´&éH
vò>MN
OPò�Ca#ÈÁ�F

!×ð�»b�{ç�w¯!?@¤>&'3³&´�d{ç�wxJ���bÑ

þ¯P��áS¹.«àgN  (lysozymes)aÀWß9  (phagocytes) >^¹ 

(complement) 
£]�Jë�¯!Ì��]¸é�x
*�Y¥×����8�î

ïÉ��� �-glucans �¯!�¹Gw¹¬@(F �
Ì��]¸éx¤YA�E

�# �-glucans
ýoXaòia�îP×a�©!">&´X×M·8ã¥þ�D

¨VLÈç�
´±_�ß���*+áSw<ôéH��ýY  

E��ááS¸é$%S
îï�M��bÑ>³�áS¥�v��D�Ðw

��  (3,000Ù5,000 ,/CD)�»·xÄ®'´Y 

¸é$%S
îïð��bÑ�¥��
´µ�ýpÛ¥=Y#�_!�2

�-glucan x%£�Î  (Salvelinus fontinalis) 
�Wß9  (macrophages)a?ÅÉ 

(lymphocytes) îq�þ\ß9 (natural killer cells) ����û A. salmonicida ÷ø

��Z  (Olivier et al., 1986)Y�-glucan |x¯PãE� (Psetta maxima) 
QR]�

T&´� gilthead seabream (Aparus aurata) �É
ÀW&´  (Castro et al., 1999)Y  

��  (Cyprinus carpio) �~�g.àakà�³*¶SÂº��bÑµ��

Edwardsiella tarda �~÷ø�·Ä=�ã#{�.���C�kàÂº��bÑÄ
=�£�Z� 60Ù80�3³*ßàa^_�Âº��bÑÄ=�£�Z� 55Ù75�3

DJg.àÂº��bÑÄ=��ð
>Þýp  (Yano et al., 1989)Y7Ú�Robertson 

et al. (1990)�Chen and Ainsworth (1992)�Matsuyama et al. (1992) � Jeney and 

Anderson (1993) ��îï�º��bÑx!�V��u  (Salmon salsr)a}¢£  

(Ictalurus punctatus)a2I�  (Seriola quinqueradiata) ��Î  (Oncorhynchus mykiss) 

��_¬@ Vibrio sp.aE. tardaaA. salmonicida ÷ø
¸éx¤Y  

�bÑx£��z_ôÐ)  (Limulus sp.) �Éß9
¹�&´  (Ohno et al., 

1990) >
ý¯P Astacus astacus�4)  (Carcinus maenas) �?ÅÉß9
ÀWx

¤��xP!ö�Cw (Pacifastacus leniusculus) � shore crab ¹.�çF_�Ég

�xÈ
O���?©�Å¹.
FáS�:X�©Ã£
:!] (Soderhall et al., 

1986)LItami et al. (1994) �ª«yØw  ( Marsupenaeus japonicus) g� peptidoglycan�

Schizophyllan (a �-1,3-glucan with a �-1,6-linked D-glucose residue) w¯!³�Éß9


ÀWx¤�¬��oà
?@¤YC Song and Hsieh (1994)�Sung et al. (1994 ; 1996)

�g.àÂº7�-1,3-1,6-glucan ��Ñ_$%xw�Éß9µ�þ¯PþàSe
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H2O2� O2
-�ái�¯!¬��oà÷ø
?@¤�:Xxw�£�ZY  

kà Schizophyllum commune 
ß9����º��Ñ_ (�-1,3-1,6-glucan)��

÷ù���-1,6-branched-�-1,3-glucans�7
w«��� Schizophyllan ��w«��

�³*�ÑYSchizophyllan ´�I_Ë÷��¬@{��á�³*á­>�Ê
�

¸é¯!vò�KLñ~e�"#5�È
Ìý�é�ýp  (Furue, 1987)Y  

1986 ��Ñ_Àñ{'´���¢S�Ô¬��  (Yano et al., 1989 ; 1991)a2

��  (Matsuyama et al., 1992) �yØw  (Itami et al., 1994, 1998) �w!�¸éx¤�

¯!¬ßà��@
?@¤YSong et al. (1997 ; 1998) � Huang and Song (1999) �)´

iªqg.àß9�
�Ñ_ (�-1,3-1,6-glucan)�JMxw�wG�~xw.wG

ûü]Ø�ú�µ©�ú�ª«�x'¯!xw?@ WSSV÷ø
x¤Y��*+

xwªá:;��÷ø��¯!:w�¸éx¤�lÛ �
ªá�¯Tán�:

X£�ZY±��kà Schizophyllum commune ��º��Ñ  (�� 2.5%)�¿¬x

wTUtÃ"°(¸é�xÍÎ�¯!¸éx¤
îïY§ÈÁ�ÑOP�xwM

Nð��n%g¬xw¸éÃ£�@àx¤TU��îï (Su et al., 1995 ; Chang et al., 

1996 ; Liao et al., 1996 ; Chang et al., 1999 ; Chang et al., 2000 ; Chang et al., 2003) ª«2 

(1) OP�g7�ÑMNJMxw 18 kµ��þ£¤xw�ánYCOPi�Û'

� 2 � �CDaMN��a�OPJM 10 ��È�Øx¯!?@oà�÷øY  

(2) MNðOP�Ñ 2 � �CDaMNw!�xwH@ V. harveyi ÷øx¤Y  

(3) �Ñ��bAùæÝáN C æLOP�MNð�¬xw�@oàx¤
Poý

pY  

(4) JMxwFw7�Ñ 2 � �CDaMNOP 20 ��w¯!Fw�?ÅÉ�Æéa

ÀWx¤�yW.{�ái>:X£�ZY  

(5) �OP�Ñ 2 � �CDaMNJMxwµ©�ú PL15 wH 15 �w¬!�xwH

?@wx­�@  (WSSV) �÷øY  

(6) JM7�çòi��Ñ (0, 1, 2, 10, 20 � �CDaMN) MN�X�JMxw 20

�µ�¬ WSSV �?@x¤��OP 10 � �CDaMN��£�Z�¥XY�

x¯!w¹�ÉÀWx¤>cW�gNayW.{�yW��gN�áiY  

�L�È�ùp�xwOPÀj20��Ñµ�w¹�¸é�xþ�ü¥Xx�

CwßP7Ù10�Y]#E�*+xwÕÄ�!r�@] ���÷ø©g�ÆÇO

P�Ñ�*+!×�Å³Ô®2#Fw!��t!�KLPCR]�@Fw�A4�

7t!�ªãIJgIMN��KL�Ñ2� �CDaMNOPJM20�a�S10�

!×�¯!Fw�¸éx¤�`*ºD�FwY  

#wH!���Ñ2� �CDaMNw¾�ûü!×GOP�FýMNðJM5Ù

10���¯!wH�£¤�¬���?@x¤�á�ºD�wHY#:;*+!��

ñ*���Ýw�50Ù100 ppm?@w:�æTU�Ã���¼:�ÛÜØñ*wHY 

�xw#ñ*µ30Ù90��¥7ûWSSV÷ø�]ÆÇOP�Ñ�*+!×�

Å³Ô®2ñ*tÁÚ.*+:ð���hNb¬%`wx�JjhN331Ù50�2
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OP�Ñ10� �CDaMN351Ù60�2�7�Ñ�MN361Ù80�2OP�Ñ10�

�Ca�MN�MN381Ù90�2�7�Ñ�MN391Ù110�2OP�Ñ2� �CDaM

N�MN3111Ù120�2MNð��P�Ñ3121Ù140�2OP�Ñ2� �CDaM

NY  

({) Ñ_ (polysaccharide)2  

Ô�>e  (chitin)a�>bÑ  (chitosan)alentinana>�Ñ_  (oligosaccharide) 

��w¯!Î�a��>2��¬ V. anguillarumaA. salmonicidaaE. tardaaE. 
seriolocida 
?@¤Y 

1. �>e��î�ù�  

�>eJwb�«��
»e�Ñ�Ä®�#�wa)��z_>�ú
ÚU

�>¶Sa^_>kà_�
ß9���q�#ð7i·��ÐÝN
XX{bL

S  (Knorr, 1984)�(�bÑ/7Ù��Ca��>ea�>bÑn���
�>�

Ñ  (chitooligosaccharides)�E�¨{)´&�jßOPò�Û½¾ªão´��w

_MN
OPò��¯!*+�w¸éx¤¬@��à�÷øY��
¢�*+a

×�>_�µÈb�ª��³ðwa)PJ
�i>�ÑX�¨o�ÒÓ��PJ

ß
�§)E�#³T^Sð?7Ôweaw´N>�>e��YxP�)´�Ä

xVV¯PÆP��qÐÑY 

w)zPJT^S�)´�ìÔwe�ÔwegN)´�úL	�N�w�y

�a�Ú��>ea��)´>w´N�iª
)´ÐÑ(Xa´n�Ä  (��

1996)Y²³J�>e�´n�f1LË¯ajßPJa>DjßaÒÈa�JaW

X>ÞaáSäå
îï>³*!�Ôi�ñ�¢)GN�YE�ÒÓ7«�UÕ


�>e�ß�§´#D�jß��
Ûi´#��ß�¸�ñ>JÈ´n�CÒ

È���!��MÄ�î�]KÄ�,  (��1996)Y 

�>e  (chitin) Jù�_�ÐÝN
t}�Ñ�LS�#q�#ð�§º«�

�ú��z_¢S
ÚU�>¶Sa^_�kà_�
ß9���7i·��ÐÝ

N
XX{bLS (Knorr, 1984)�ý�ÔweùLoN�Ñ¹ (mucopolysaccharide)�

���P×�#q�#ð3#«Ì@æ®=
ÕÇ  (Chen et al., 1998)���]4
?

�
áS£]aáS�/]>áSXÌ]�7�{?�R	��wD�ü�
ß9�

§ß9£�YC�>bÑ  (chitosan) �J�>e�²��&´µ�S
î8�4�

.�°�³n��°J�� 65Ù95%���tª� 70Ù90%¥�ýK  (Ä�1994)Y  

#�_!����2Hoffman et al. (1997) ´n���J��ç
�>�Ña�

>bÑ$%V��u�`Ý�Wß9��TU�çX{ia�ç`*%g>�ç�

�
Ä=�¡¢�Wß9yW.{�ái�ª«�Zn���J�X���4¸é

$%ýpY�Wß9#I%g  (2 �) `*®��n���X  (80%)aX{iW (N-

���>vp�Ñ)auýWa�«]�aòi�  (25 μg/ml) 
�>�Ñ�$%�

�Wß9
yW.{�ái(XY7Ú��Î�¿�~�>e 100 μg/g 5 �µ�þ

¯! 10 ö�È��¹¬ V. anguillarium÷ø
?@x¤�aÄ=µ
�Wß9ÀW
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x¤>yW.{�áiÛ¥�:���
¥#]^¹&'>«àgNx¤�]&'  

(Sakai et al., 1992)L 

Anderson and Siwicki (1994) ¬�ÎX�´�>bÑa�bÑè© 1 μg/g �¿�

~G 100 μg/mL ûüÄ=µ�TU A. salmonicida ÷ø�ª«�~Ä=(ûüÄ=4
>Þ�¹
ýp��a�>bÑ��bÑ�É>Þ�¹
ýp�çYJ Kolman et al. 

(1998) ¬��
��������>bÑ>�bÑûüÄ=µ��z 1 ÁÚ> 4 Á

Ú�()¸éx¤XÚ�]¥��çY  

#vòýp!��Kawakami et al. (1998) X�� V. anguillariuméH�éH> 50 

μg/g �>eæL��¿�~�2`ºµTU P. piscicidae ÷ø�ª«�>e�4v
ò
ý´Y 

�ÂîïÈ�#�ÎMNðX�OP 0.5%
�>bÑaí'�çj���b

Ñaw¯!¸é¤�Ý*±úLò>�°ù�gJ 7 �µ A. salmonicida ÷ø�ù
p��>bÑ>�bÑ�
âA��Z¥�aÌ��]¸éá=&'¥=�a�É

>Þ�¹
ýp�f  (Siwicki et al., 1994)Y 

Esteban et al. (2000) ç�uýVWJ�>bÑ£¤¸éÃ£
�N���
´W

� 10 μm
�>euý�¬�2`ºX�Ã�¿>���~�ùp�º��¿�~

3Ù5 �µ�¥�
:�L�Wß9®�aÀW>yW.{�á��Ì��]¸éx

¤��C¥#]^¹&'�ð
¥�¯!3DY����~��()¸éá=��

�·¯!Y 

ØÐ�È¬*+�_
îïð�#�Z.��ª«�I%g®��n���Xa

X{iWa�«]�aòi�
�>�Ñw}T�Wß9@þx¤3#£¹��È�

V[X
îï�
´�>bÑ����~Ä=��¿�~"w:;
ý
¸é}T

&´��aoý��bÑ�f3�gÄ=È�OPgJ�>bÑ 7 ��w
ý��

ßà÷øµ
��Z�ýp|��bÑ�fY�ÈÁîï�ª«�>bÑÖ�w}

T�_
¸éx¤���J�_
Ì��]¸éY  

2. MNOP�>e¬w_on
£¤  

[\�z_
?�èðwÍÖü4�Ì�>eG�>bÑ£]
gN����

>ex{âd�z_?�)´Y7 5%�>eMNw{xw)´C
¥=
on 

(��1997)�Y#MNðOP 10%�>e> 2a5a10%�>bÑ�þ��xw¬M

Nðªe
?�Z�£¤³onYClark �I# 1993 �¿¬{F¬w_ L. 
vannameiaL. setiferus > M. duorarum�Jj7 1a2a4%��>eMN�ÍÎ�>

e
8�?�Z3îïùpª«�L. vannamei (16.9 g) �w¬�>e�8�?�Z

� 36%�L. setiferus (35.4 g) ow8�?�Z� 33%�M. duorarum (17.4 g) �w8

�?�Z� 36%��ç¬w_?��>e
x¤�
�çY 

(�) ¢a¶SiªS2 

Ô Ete (Tunicate)aHde (Abalone)afirefly squideaquillaja saponin (soap tree)a

glycyrrhizin (licorice) ��w¯!s�aÎ�>2��¬ A. hydrophilaaV. anguillarum
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> E. seriolocida 
?@¤Y  

(�) H*�{2 

ÔÝ*± CaE�w¯!Î�>u�¬ IHNV (infectious hematopoietic necrosis 

virus) î A. salmonicida 
?@¤Y  

1. ÝáN C 

(1) á=�x�#3  

ÝáN C ¥;§�á=�xJ���o§�  (collagen) �®Se
Lo�#5

�&'  (hydroxylation) 
zJð�óô§��ù  (proline) G.�ù  (lysine)��

��5��ù  (hydroxyproline) �5.�ù  (hydroxylysine)�C³�Lo
§��

¬���û=µ��^ôç�VY�R_a:ú_>�/
�~_w� glucuronic 

acid LoÝáN C�DV�/
�aw_ð
âFx¤���Ú#Àj¬'i
Ý

áN C �ÝßÕý�on�á=�xY 

ÝáN C <7«��ð�/�t!'�ò�TÅáS¹µ���W�C#3Y

� �����©(F�ç�ÝáN C 
�áS���ÂG���~µ��OðÝ

áN C 7i�# 4 W%�¥X�DJ# 24 W%µ/01ü·���
7i  

(Yamamoto et al., 1990)Y 

¬W��C¿�ÝáN C #�¹.
3�%g  (turnover time) � 5.5 ��$�

_à3� 164.65 nmol/g (Ikeda and Sato, 1965)Yt¡�oI�Î  (Salmo gairdneri) 

`Ý��ðÝáN C 7irl���t�i��
%g  (áS�Â©�¢1/2) � 20

Ù21 ��³¹.����
g£þ¥�ÝáN C (Hilton et al., 1978a,b)YãE��©

2,000 ½� �CDaMN (Coustans et al., 1990) ���µ�#oI�¹.�ÝáN C 


XÂ��g£7i�¥X3#·oI�¹���~[7i¥X�³�Ï��Ýa\a

Ûañ�C¨ß��no�¥�  (Ikeda et al., 1963 ; Hilton et al., 1978a)Y���fMN

ðV�ÝáN C %�w�âdñò ñº�Y 

(2) V�­ 

ÝáN C V�%�_þ�á8�V�­@�ÔuaÎa£��_�þªáST

�r  (lordosis)aST"r (scoliosis)aon�5aË¤aû=ÙL¤=a/7û÷

ø>��ZX�«�  (Halver, 1972 ; Lim and Lovell, 1978 ; Agrawal and Mahajan, 1980 ; 

Sato et al., 1978 ; 1982)Yf�ÎV�ÝáN C %�¹.�5��ù���ù�ã¤þ

®����§�LoiþlÛ��oU`7ü�û=���1�4  (Cordinal et al., 

1975 ; Sato et al., 1982)Y£�JjV�ÝáN C �MN 8Ù10 k�U`ð�§�7i

þ����º«V�­@Y  

Y#MNðOPÝáN C 60 ½� �CD �MN��# 10 à.û=
��Äw1

�YCMNð7 30 ½� �CD �MN�­wÝß§��ÕýPo  (Lim and Lovell, 1978)Y

fÝáN C V�%� �§�
Lo|þûc (Jauncey et al., 1985)Y��#�¹�

�ðÝáN C 
7i�þ£¤§�
áo�TCªáV�­Y7t!��j´�i

�ÝáN Cx¯P�_¬ßà�?@¤��¹.@¹
Po  (Durve and Lovell, 1982 ; 
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Li and Lovell, 1985 ; Yano et al., 1988 ; Hardie et al., 1991 ; Kawahara et al., 1991)����Î

ûwx�÷ø%���Z  (Wahli et al., 1986)��:Xg
K�Z��H�£�Z

(Sandnes et al., 1984)Y 

¬w_ P. californiensis� P. stylirostrisV�ÝáN C %�þªá%��  (black 

death disease)�³�§�­@��#¹8zajè�a&�a��aH�H%�Ä


%bNE��_à��Z� 1Ù5% (Lightner et al., 1977 ; Magarelli et al., 1978)Y¬i


ÝáN C ¬=��ÙL
�V
¥ô (Lightner et al., 1979)Y/Ô P. japonicus V�
ÝáN C%��[®#�µv�û
\wyxº« (Deshimaru and Kuroki, 1976 ; Iwata 

and Shigueno, 1980)YDJ Shigueno and Itoh (1988) �yØw�GNTU��%�¢ª

«ÝáN C V�­@�`®���Ø�¹8z®É
%bNE����%���

�Y�ÚMNðÝáN C �¬%�P. japonicus �²z/þlÛ  (Guary et al., 1976)Y

7Ú�#xw!��Shiau and Jan (1992) îïª«�xwV�ÝáN C 6Ù8 kµ�

%bN�º«#w¹8ù¦���DJw¹��ZXY 

(3) �w_¬ÝáN C ��ò  

�w_¬ÝáN C ��ò���wF_aVWa�eWX��w¹
D�@�

C
��çY#�_!��îïÉ(�
�Î�ÝßÕýán%� 70Ù100 ½� �

CDaMN�Cû=%��� 500 ½� �CDaMN  (Halver et al., 1972)Y£�# 20Õ

®�§ÝßÕý
án� 60 ½� �CDaMN (Lim and Lovell, 1978)�# 29Ù32Õ�

ÝßÕý
án� 30 ½� �CDaMN�§?@ßà÷ø��� 150 ½� �CDaM

N  (Li and Lovell, 1985)Y»kV
�Î�H��7ÝáN C �MNJM�#	 21Ù

24 k%�án)r��
º�>U�Õ§����
­@º«YD��ç
MN�

JMpÁÚV���#»pk.�án5'a]V�­º«  (Sato et al., 1978MY 

f�GwÕÄ���on�,Gû=%�ÝáN C 
�òiÄþ¯PYCf�

Gw¹D��on¨�r4%��ÝáN C 
�òi��¬
Äþ��YMazik et al. 

(1987) ÝáN C V�
£�¬�Þû¤(�YC$�0l#yª�¨®�HaÛÜa

ÝÜ�ñÜð�ÝáN C i�þlÛ  (Thomas et al., 1982 ; Thomas, 1987)Yf���

30 ppt �� 5 ppt %�$�H[ÝáN C 7iþÈ� 2 ö�CÝÜðÝáN©7i�

®�Y�~�X>��®�|��$�~[�ÝáN C 7i®�  (Thomas, 1984)Y

��w(�WXð
()�{��þ£¤üÝáN C 
�òiY 

#w_!���ÂîïªN(ÛYDeshimaru and Kourki (1976) ª«yØwÝß

Õýon�·¸%����òi� 3,000½� �CDaMN�D Guary et al. (1976) ç

� 10,000Ù20,000 ½� �CDaMN�yØw��òiY�vîï�ùp�=-�VY

7!� Lightner et al. (1977) ��º�2,000 ½� �CDaMN� P. californiensis Õýá
n���iYShiau and Jan (1992) ª«xwÔpJj�7ÝáN C �MN� 6Ù8 k

µ�º«án)r�%��
­@�³¬ÝáN C �òi� 2,000Ù2,500½� �CDa

MNY 

ÝáN C ��òiþ é�w
VWaon��a~�a�eWX�
] U
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��NCþ
��ç  (Halver, 1988)Y£ý#��w©a��ona�~Xa
û=

�ûßàG�ú_÷ø%��òiþÈ�YÔ�Î�#ÝßÕýon%�òi� 100

½� �CDYY#û=�P®��§ 500Ù1,000 ½� �CD�i�Ø
('
ÙLx

¤  (Halver, 1988)YNavarre and Halver (1989) |�º
f
ßà÷ø%��§
 5Ù10

ö
án�òi�Øx?@ßà÷ø��¯T@¹
áoY  

(4) ÝáN C ��áS 

ÝáN C ë�!'�ò��f�âÜ�³¯} C-2 � C-3 È
ø.{�<7^

tC�³*SeùLY
¢��w*+�©´X!�cÃ!×�8ã�«4IJK

LMN�:;�wán��
H*Y�C#MNPJæLaÊ�a¡0>ö¬�z

J�[XH*���JÝáN�7{X~aX�������³�MNð
7iY

Y]"�*+:ð���hN�^b��wþ�áon�5>¹.��á=�x]

"TU
½¾��7��(F�¥��
 �YÈÉ�¥ï=�/Vig¯�¬*

+áS�oäV�=ÃYv£6æÝáN C �f�âÜ�fPJGö¬%�~�a

W}aae� pHe��QL%�<7{��  (Wanhinger, 1972 ; Hilton et al., 1977 ; 

Soliman et al., 1987)YA�MNa�ÈÉ�#a�KLMN%��þOPzi�Ýá

N C���^¬PJ�sr�DÏÐ Soliman et al. (1987) �îï�fwMNa�8

oµ�ÝáN C �7i�­��
 20Ù40%�æ®��ðJw%�/þ %gC«

º 15Ù50%�]<7�oÝáN C�V�Y  

��ÝáN C �ò�ÛÜ��7�+
´���MNÈ���
8�0$æ

(coated) �úL6æÝáN C 
ªãº�YHilton et al. (1977) ´ ethylcellulose0$

ÝáN C ª«#MNÊ�zJð�ãq�´v£6æÝáN C 
âÜ]Xº 15%Y

Skelbake et al. (1990) ´ polymer 0$ÝáN C µ�#a�MNzJð��sm 19%�

#±~®ö� 6 kµ�'>� 73%YCtu´v£6æÝáN C a�MN�sm

29%�6 kµ�­®�ü 10%Y 

úL6æÝáN C 

´!��Grant et al. (1989) � L-ascorbic acid-2- 

polyphosphate > Schuep et al. (1989) 
´ ascorbate-2-sulfate��KaÎ�MN�#

37Õ®ö¬ 24kµ��­¯ÝáN C�ã´v£6æÝáN C
âÜ]Xº 83öY

DâdÝáN C 
�áS��8ãQ´��
�w_�Ô ascorbic acid-2-sulfate w

{�Î>u�)´ (Halver et al., 1975 ; Dabrowski et al., 1990 ; Sato et al., 1991a)�D� 

�>£�)´ýp=  (Murai et al., 1978 ; Soliman et al., 1986 ; El Naggar and Lovell, 

1991a, b)YL-ascorbyl-2-monophosphate � L-ascorbyl-2-polyphosphate �Q´��Î

>£��aOPµ�¹.ÝáN C¥�iãOPv£6æÝáN C'X  (Wilson et al., 

1989 ; El Naggar and Lovell, 1991b ; Mustin and Lovell, 1992)Y  

Shigueno and Itoh (1988) OP Mg-L-ascorbyl-2-phosphate�yØwMNð�ª«

ì#MN
Kaaö¬aûüzJ%(v£6æÝáN C âÜÚ��� 215Ù430

½� �CDaMN7i�ÄxÝß5'on�·¸%���_���v£6æÝáN

C �Üº��òi  (3,000Ù20,000 ½� �CDaMN)Y  
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#xw!������îïÍÎxw¬�bAùæÝáN C (polyphosphorylated 

L-ascorbic acid) 
�ò�)´µª«�xww�R	�)´�bAùæÝáN C�

Ã�ÝáN C 
�îY�bAùæÝáN CTÅxw¹.µ�# 4 W%.�OaÛ

6Ü�noðÝáN C 
7i�üX°�C# 24 W%.Äã{#38YxwV�

ÝáN C 65 �µ�¹.Û6Ü�no#ÝáN C ¥�iX�� 146.353 nmol/g >

42.15 nmol/g %�Àñº«ÝáN C V�­Y#��ðxw��«�V�­@�2

w¹8Úza�[noaµv��v�Ä%bNf��H%�Ú÷>=�]"1�Y

fMNOP�bAùæÝáN C µtÁÚ.��
­@#w²zµÄ½¾?mY�

xw�onaÛ6Ü�no.ÝáN C 
¥�iùpXÚ�)´�bAùæÝáN

C ��î%xw�HÝáN C 
¥Q�òi� 208.95Ù220.24 ½� �CDaMN 

(Chen and Chang, 1994)Y 

(») ~l� (hormones)aß9%N (cytokines) >³B2 

Ô~±Ôw  (lactoferrin)a`aN  (interferon)aon~l�  (growth hormone) 

>M~%N  (prolactin) ��w¯!Î�>ãE�¬ V. anguillarumaHRV (hirame 

rhabdovirus) 
?@¤Y  

ÈÁ¸é$%S�Aw
ý:��ááS¬ßàaHz]�@>ùáú
?@

¤�D��J¬�
L�FáS
ý�
dßà]÷ø2Ô Cytophaga ���@]
÷ø�Ô VHS (viral haemorrhagic septicaemia) > IHN (infectious hematopoieric 

necrosis) �Äð
¯!�©¤
&´Y�_�©¤
¯!û¸é$%S�
´%

ga
´!">
´òi
£¤�@�ý¤þ�á�ç
ùpY  
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Ù39ÕY�X~���~aG�X�������(7Q'�~�a�����X

¶��G&$��þ�LÀ¶¹e�ÃC��YÀ¶
�4
`]���Taë�

ZHj�ð
áS3À¶QLjS
F_F��ì_�áSÚ�
h_]
�uýa

�«]Sea:�h_]
�eY¶¢ 72 �  (1983 �) À¶H�IJViF+o�

µ�*+��½�¯P�ñ*!�Û�¨©_C) 60 Zý½�:X�òZ¯ý��

CµÍ*+À¶�×Ø]G�ª]Vi���Û�o«�,À¶*+ªã�ù�Y  

(v) À¶Vi���� 

*+!�zX�MN
´icd�f��oÀ¶ U]zV��Lonr4a

¹e�Ã�7�ßàa�@÷ø�ÖªáVi��Y*+�©�À¶u×	oÆw

%�hN�òiV¯�ÈÉêêgMzi�o�e��e���+ªVi��Y#

á+£<7oI�X�~×Ø��:��e��$%FOViëØg�ë8Øgµ


FO¹e(Ã�Ôp�%/·�e���¶ÒÔ·>%ª«� ³Ä=�Äþ+

,:OVi��Y:��¥�z��Fß^_��zX�ßPë��|]":X�

¥���­8Ó:ðH*�7i¶X�7�oÀ¶�z¶ÔÀj�Ôp�¸��9�

:ðÀ¶¹e§½¾�Ã��LªáVi��Y  

:�n©�¥�zX�
wxÎ�^G�R]^_Vi¸á�$%L:�8�

��o�6GFß^_{_�]¢SViÀjµ��úa�v_a�á¢S�
/

i¯X��L�¥�:XY/Ô�RáS
w¹a�Ñ_a�_a1ú�ViFá

µ�À¶º»jS�G³*FáSaßà�0B�6dLFß^_�¯+�Ûwx

�o�¥�:XY�È���þ�LÀ¶¹e�ÃCVi��Y  

�Ú�Z=�3��ÅÀ¶Vi��µ�ëñ�íø�î�À¶7û÷øCª

áã�]Vi���6G�3
´JÈëñ�í��G@þ�_Ò¯�ëñ��Û


wx�oÀ¶Vi��Y:;:;þ��GÚ�ªázVi��êÖ
:;?@

<:�'Q��#*+¹©Gwâ�]ê�Dð©µÄ
B^G®:�¼YGÔ:

;ðæ*zi��Gw�#u×	o%�ø����Ô·>%Y=��o*+WX

���Ûþ�LÀ¶Vi��YMí�X��ßP%g¶n��oÀ¶¹e�Ã�

¬WX���Q'x¤lÃ�|/7�LÀ¶��"��2001@Y  
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({) À¶×Ø]Vi���³�*¬Å 

Ò½{Ú\��©g�W�ðâ�
T�íø×����a#C~©À¶á+

£oI�WXY��<7+,ëØaëg�#À¶¹e�Ã@�®�|����G

�3�Åíø��¦�þ+,À¶Vi����t@�#(Ä*+6�þªá��

L��tª�w	cY�%©�Í�e���¦�óö�� ©����YÀ¶£

¤Õý�wæL�ÅÛiX���Yå����Ýß:���Y  

Ò½»Ú�±zTÅX~�¾©�Y¿��¬�Í�M*
À¶Ûþ�X~a

X��C����Í*+
À¶Yë���5É�|
�«�Y²³Jêë%�­

§	o�V¹6À¶:��æ*�w�ÌgMN�w�ÔgJzi�L_�áS�

ªá��%�ìÌ��¸����â>À¶�º½¾Y��#X~©�­§	o�

À¶:�·¸æ*X!��wY  

Ò½uÚ\�x�×Ø­¥%©�àÙ~=��(V�£¤(=�À¶�xQ

'�Y:��¥��Cë��M]ý%��� ³�Â��Â�:����Åö�

Ú:�æ^b��	C���¡¢@�J�
�9����;úÄ=�À:À¶(��

2001)Y  

(�) �Ã�� 

1. �9�e��e  

*+!�zX�æ*zi7�oghi�íøS¯P�*+WX§þ��
�

�Y*+Z=��;Të����e��i��Ýß5'
*+WX�¦§%w¯

P;W>-¯P�ð«W�*+WX�5%wVië���G
´���
!W�

ò�ÔzW�ø�nì
�S�æè´][^��9�eWXY  

2. ?ì
ÃáS  

[)�)_#À¶:ð�FjÀ¶���'�Ô��æÅ*+:ð�G#*+

:ðæ*Ûi[y��w��À¶:ð�)_/EY7
td
Ã�_  (Ôo�) �

À¶*+�VÁÃ����Å4ð½ã³�¬�³½ã
x�w�±T¹�� 3Ù4

ö�w§À¶E70$³ð3À¶{o�04µÀñXMtF���ù]Se§À

¶Úz$%�Ãt&©µÀ¶¹.���a¹O{³R	Â�C��Yfo��U

�µ4ðþ¼®=Q�]wØÐ�t=Q§³AUµ?í�Y  

:ðÔ
�^�^_ViFá%�wQiñ*(E�a�2�  (�T�)aH�

��xj]�_6d��·¸£¤Fß^_
ÕýF+Y 

3. ßà] ���� 

(1) oà� 

À¶ßà] ��oà����VÃÍw7«*+À¶Vi��ÚX.ºVi

oà  (Ä��1978)�wK�5ßàG��]ßà�F+wx�oÀ¶Vi����

�P!*+Z=�·¸ghzi�o
�eíø:���
ô�·¸ßàùáªá

�ÃY  
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� 6.1  �NN�� (à) Æ:OWMqNPQ

 

 

(2) ���¹÷ø  

���¹FáS�§÷øv³OHG?�è
È9ß9�<Û/þ÷øÝÜ


È9ß9>�Éß9YØÐ	Î�º�zn# 1.5 cm®�À¶û÷ø
ãZ�XÃ

90%�Czn# 3 cmÈ
À¶Íº÷øZ(��Ã 30%����Ó éÀ¶
on�

¬���¹à
?@¤þ¯!  (~��19933Wen et al., 1994)Y  

�����¹ùáþ�oH��{���À¶�O¬�*+WX
��þä�

÷�Ô�etë���:OÄ
wxVi��Y��¹÷øµ�O_±T¬@WX

��
x¤�����³H>?���J;§
ñò�âdñò����¹Viù

áµ�xmý�À¶��
Äþ��Y  

E�÷øÀ¶����¹]"ÖÜF_�³á£Áaù�*4G�ønÏÛ�

��LÌ�]*+:'Ã'<:aY:�J&�·¸�øY  

4. �@] �  

×��)´�_
ß9f3P�*+À¶ðX.>`*ºtd�@�01�ø

]6Ü���@  (��@þ÷ø*+�_�Lo et al., 1988)��>QR�èÅ6�

@���@���]��
Õ�Â&'  (Chen et al., 1992)YAÀ¶Vi��»·@

���@÷ø�D�@] �/7�oVÆX�U��7cd�Ca
�É�º�

�~ Uî;�ëíø��x�L���]�@+ªÀ¶Vi01  (Chen et al., 

1994 ; 1998)Y*+©gY|À¶
����ªá%�¦��­mÝôóôï���

ºL���µ©�ëì��¸�����LäVi
��Yª«À¶
½¾%��a

ë��'¦3���·¸À¶�û UC�Lãï$ðY 

 

 

��:;
�
�89 

(t) �¿ 

u%ëÆ�]F_�XÂ���à±Çî���u~a+V��ó[að¢V

3ó[¡�aÒÓ�Æ�����½�ÄòaÍMî����YÒÓ�[°Ç¡�a
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ò�[
Ò�ì¡�ÈÉ«aR�ì
`Ê×�aò[
�ò¡�aË���>Ì

T¡���
�áu%
XÂY  

u%  (Haliotis diversicolor Lischke) /8_bÍ��³oIÁ¹(W�]/8

WÍ�  (small abalone)���ÒÓ�i¥��]/8�ÒÓÍ�  (Taiwanese 

abalone)Yu%�tFÆéa�R]Ç¹¢S�#X_÷ÈÜ�#Ç¹¢SC  

(Phyllum Mollusca)a�¬D  (Class Gastropoda)a�H�D (Subclass Presabranchia)a

�ñ�¬E (Order Archaeo-gastropoda)aÍ�w  (Family Haliotidae)aÍë  (Genus 

Haliotis)�ðY  

×���ÒÓ�u%*+äåªã<�¸���FH�F+a�O�íoao

O
Z=��fTµ�a��IJFHîïo���>±��ÒóX�ªã�u%

3È*+"a3Èu%qÉ*+V"��5¯��¹×*+"
���ä=¢Lu

%êÈ
ÎÏªã�E��i>*+���V�¯PY  

(v) WX�{¬u%�£¤ 

WX@��ç¬�u%�ona£�Z>z8�b��
¥�
£¤�ÔWX

ð�«Wa*+!�a~�a��apH Ña;�ëa��Ë�aa�ahN��þ

&'#u%
Ú#8«ÈY«W�¬�!�¶X§
u%
Gz�«�Y/�u%

���]���> pH ��z¿�þ
³���;�ë��¶X|�Y  

ÔpMí��Ë�¶X�h_uýfF�µ/7Ð�u%�QR%�C�Æ�

�a����£¤��ÙU]á£YhN�ç��z�b|�ç�ÕýB5WX®

án�zb�%�bYDWX¬u%£¤�4�h]�¼WX�9�µÄw01Õ

ýY  

(1) ~�2u%¥Qá�~�� 20Ù25Õ�X~¬u%JtL±�N�Mí�~#

30Õ�È%�u%�£�Z���$�# 25ÕÒÓ
�~Ø
(=�£�ZY

u%� 20Ù30Õ
Mí�~³���
�L�%g� 6 ��f~���x�y

z 10Õ�È��x�£ 6 W%Y 

(2) ��2u%¥Qá���� 30Ù35 ppt�¥���®g� 25 ppt���®g�

�­]"�£���� 24 ppt %u%ã[��%g� 33 W%Y  

(3) pH Ñ2u%£ýx#Õý�� pH Ñ�®á��¥QÑ# 7.75Ù8.25 ÒÓ�pH

Ñ�� 5 GX� 10 ��xá�Y 

(3) ;�ë2tªO_¬;�ëâ�x¤(!�]³¹.â�Xi;�ë¢�þ�

���C;I_j´�4
�S]�²³.Ü[�â�Z(X���*+��

'`i4¯];�ëíø�ÄY;�ëð�ú  (Cu) �Ñ  (Hg) @](!��

É���X� 1 ppm%�u%]"�£�²³�ú¬u%*+£¤¥Ò�³�

� 1 ppm%¬u%�L�%g� 10 W%  (Ä & >�1984)Y  
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({) ßà]�Ã�� 

�oà÷øC+,�oà­  (vibriosis) ���a�ö��Gö�*+�wO_

¥:;
 ��t��­�¤#]��Ó ��¥×¢.����wO_++ªá

oà÷ø­�¬*+�È
ªã<��)Yu%��¹×cÃ*+µ�Ûç²
ª

átdÍ�*+¢ô� ����Joà÷ø­  (Elston & Lockwood, 1984)Y  

u%�ßà]�Ã��à
«^oà  (Vibrio alginolyticus) >z«�oà  (V. 
parahaemolyticus)Y#u%ªá�Ã�*+:�aÆHÝ¾>*+:�Èà�TU

XÚ�ùp�«^oà�B�F�±à¬u%
¥��L�]�³ª�­º��¬

[no�²>G����³¬u%��L���� 3.16 × 105 CFU/�a¹;  (Ê�

2002)Y  

qu%F*+WX>¿¬�çán�,��Oa�oO�FO©²�ª«��

#*+:aÆéÝ¾�gJ�´
�ÔÕð��wX.º��]«^oàY�Ú�

¿¬FO��?Åaá+£a¹8yO>�ëº�á+ß9©²�|wª«��]

«^oà�C�]àÄ=�F+FO>OH#à�XÚã¬ª«��ou%÷ø�

�]wxJ�q«^oà�]#u%gJ�ÔÕ��
àáYåJ&�f;§�w

��lÛ��à÷ø�þY  

u%ßà]�Ã���§#��L�à«^oàVi¯á��þ�#gJ�Ô

Õ�wOPv�´ 50 ppm�Ýw�ûü 1 W%�æ�?@Ä=��¸��hÚ�µ

æJ*�ç%´�tÜ§�zQf�Ä=µ��Ô��zH�ðuý_e�uéT

U?@íàJ&���[ùÖ  (Ýw�) ?@aHWGàÚe�þà����ðà

i�*+:w´Ýw� 100Ù200 ppmûüµæï�������à»�iY 

(�) �@]�Ã�� 

tªç��@J�ou%Vi��
���XÚ�ou%Vi����@wX

� 3 F��� 20 �¹�É@�@�VWX�� 50a110 > 150 nm (2��20003�

��2003)3#ÒÓ±�ò�[ªáu%Vi���ÍÖ@�ÎtF»·±¢
 20

�ÉP�@ (110 nm) J�§
��  (��2003)Y��áS
@¤î��aÚ#W

X�N�>ù�
¸é�xJ¼Üù�÷øîª�
;§�NY«6	Îª«�u

%�H(oOª�ZXa�øÛ(��wxJ���H¸éÃ£»·ªí8ã�?

@¤(��]Y  

Ú#WX�NÛxgu£¤�@
�ø�u%�H�U�Ãªá©g� é}

~�X��H
��Z½¾�����
díH6
÷ø��þ½¾?mY¬bu

%
�@] ��E�»]
ý
��!"��x©ª��çè�Ã'Z=J&�

²³¦�cè��]FáS
��>×^é«��Ô*+:g
�Â÷øY�$%

wgJtd7
��¸éoXG¯!@�]�MN��:X*+u%�¸éx¤�

Ô#MNðOPÝáN C î�Ñ¹�Y  
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��:;<3=>?@$
&A89 

2001 �R�u%Há�«#F+×Øªáu%�HVi²³«��2002 �i>

ÒòaÒó>X3�u%Há�«Yu%�H²³«�ªá#íH© 0Ù45 ��³

ð� 7Ù15 �ªá�+Z¥X�|
#FHIJj¾µªáVi���«�Y  

òØq 1999 �,�ð¢V3¡���ó��ªá
u%�HVi²³«���

µ½¾���ÒÓ����Ãªá�ã�]
Y�LÌ�Ãªá���±���F

*+îïðñÚ¬u%�H`í:��ea^_aßàî�@�wxL��NP�

	ÎXÚY 

�eXÚùp�Òó7«¥=�³�JÒò7«�æ�JX37«�D	Î7

«
�e@�M#u%
Õýá�
*4.�]î�u%�H
²³��e�]�

ÂYßà	ÎXÚùp�u%��à«^oà#*+:>u%H
ÍºZ���]

KÖFH²³
��'�J«^oà��oY 

#Fß^_XÚùp�#(7«^FÍÎ�·ª«@^�©²^_
�Í>X

_V[\�ë�Ù^_�]KÖÆH!�¶Xa^_;'�¬�JFH²³��§

���tY	Î%ª«�
d*+6_h¦§¾éH!�X� 2,000 ¥�È�PÈ

Ù^_án�5�JFH�áVi²³
U6¤{Y�@Í�!��ÒÓV÷¬ 92

� 1 Ú®Ú#ÒÓò�»ªáu%Vi���ÚÍÖº 20 �É6�@  (110 nm)�

��ç��@Î�ou%Vi��
��Y��E�¬�@ ����>cdM]

Qf�¯S>!"�]¬�HVi²³«�ÆÇÈÉ�*!"Ô®  (Ä��2003)2  

(1) ��éH!��_héH¾¦�cd#Ã 500 ý�®��¯PÝ¾gK-�


^_Ù�äb¬
`a��TUaL&´Y  

(2) :;b¬
H*��>í^_Y  

(3) *+´��P�zH��� UV þàÄ=µæ
´�ûØg�Úg>K�J&Y 

(4) ÆÇ
´ 2 8FOY  

(5) FH®¾%w� 5 ppmÝw�ûü 30 Xdµ�æjÅ:ðY  

(6) *+´ñ4w´ 120 ppmÝw�?@Y  

(7) ©´åW�`íFH���Ú#WX��¬u%�á� UY  



�������  	 2 
 

 166 

 

� 6.2  Navicula spp. � 6.3  Navicula spp. 

� 6.4  Nitzschia spp. � 6.5  Cymatopleura spp. 

� 6.6  Cymbella spp. � 6.7  Biddulphia spp. 

� 6.8  Licmophora spp. � 6.9  Navicula spp. 
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� 6.10  Melosira spp. � 6.11  Biddulphia spp. 

� 6.12  Pleurosigma spp. � 6.13  Nitzschia spp. 

� 6.14  Nitzschia spp. � 6.15  Nitzschia spp. 

� 6.16  Coscinosira spp. (R+E) � 6.17  Coscinosira spp. (+'E) 
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� 6.18  Cosmarium spp. � 6.19  Grammatophora spp. 
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�$�  �%&'()�!*+, 

���� 

�×��
îïª«��HGwH
Vi����ð
�H]ßà�²³J�

��]oà
Viº«
ÂY#*+
zJð��ð��
���þ¯Xü�­


�wH�á³]Vi��
«��DJ³��Mþ éM*©g
¯PC��
:

XY  

�LÌ¼��]ßàViº«
½¾�tªwHÈÉV��¯Scdßà
/

i�G�X~$%wH²z��I`í%g��ñ·��à
÷øY��íHÈÉ

��

´¯S��áL@¯]ßà��L´¯ýp½¾�����:X~��J
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F+º�
�H¹ÃaòP�]"Q'Ú#


M*WXY 

tªÈÉ�#wH�æ�µ©�úÀñ�Ø���!×cd½¾��
�e�
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#*+:ð
��|1Ô��MN]"8ã)´>�w
ëõS
�:â�L

�fVi

�TS��L:;�otÄX�B*�
��WXY�Á>�:;ð


ßà���e5'%º«
#3�£Áà��oB*��µ
#3£Áà�µÉ

�ð²�oà�º»¤¥!��¿����PoB�F
x¤§ã³*F_!Y�

�Ô�cd:;�ea�e�¥=@æ>��oà
/i�óo�ïµ��*+


�§{¾Y 

��*+�¨©  (1950’s) 
�ñ½¾���cÃ×
Pæ  (1970’s)��z�ü

{p���_¬WX�W9
*+Pæ�áº
½¾Àñ_«�¤Ôz�
´IJ

MN�L*+WX½¾���³ð01*+:�
þ�a��]FáS  (�@>ß

à) o�*+WXð
B�F�P�Ú#WXíø�ÔJÈíø�á
ù�aíø

S�W{ëñTÅ¡Ë*+7«íø�î�Y7!��F�
4¯�f�
´×p

­KF�FH�
{#�

¸é�xº«Âm��oFH
��+Z¯P�P�

n©
´@áN��Lº«L@¯]àf�
cd��¢S
 �ô\]Å�âd

[\
½¾
��*+�Pªã�5L»�
õöY  

¬���ß
°º�¤÷��  (WTO) (þÔ¢¬��ß
¯S»¼�
:w


Í��,�Ôpø&ÆÜ�°ºµ¦Üþ�ûmç��oÈÉ�w·¸
smY

E�
´¯Scd �
»gàçùW�td#¥¯S
Ïßßê�ú��ÔV×

:û
¾éHG¸é£]ò  (Beta 1,3-glucan) �!"cd��>w��wJ��¢

S
¸éÃ£�Û�X�ST¢S�ç���)´áSaò�9*+WXa6d�
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�]FáSa¯!��¢S
¸é�x��óo�ªã��*+®t¤ü
;§î

ï{¾Y  

)´FáScdWX
!"¨U�
��Ô)´xXÌýW
FáScd[y

íø3)´��
FáSnì��íøî�ÔÒ¯ajßPJaø<aXÉ6T�a

JÈT�>®�èí��Y�Ú�FáSÛw�´�cd¶SG¢S�è.
��

àYÄ=JÈ>
�T�
FáS2Ô FlavobacteriumaPseudomonas> Bacillus��
w����ð
á��Wi>nì
@Se�âdSe01
�AaÒ¯a[yT

�aþúò�Y  

¨�¬���¢S?�Ã£

îï���Pæ��Gá=�d�¤Ôjèa

&aW�a¬C­�
ß9a��>³���GJ¬�ñò
XM?�gNF_>

³�x
îïYþ��#ð©Àñ
÷Éé\îï
Â�_>w_¹.
ßà/i

>F_�E
#��¹
>V��¿��îï
E
�jßàá
ÂYç%Û
[

\÷ÉÀñîï§d�è.ßà
���x�Ô?��>e
ßàY 

�µ�# 70 �#�©> 80 �#g�îïÉª«�ßà#��¢S
�èðP

QL<�;§
»b�âdßà{ç��?�R	a���on�
!¦
ÂÎY

#��ç%�����*+êÈ
ÀñÎÏªã�*+äå��
äV�ÔcÃ×

*+>IJKLMN

´��L��>w���
ªá�÷ÉÀñîï�w_¹

.>WXð���]ßà��g
ÂÎYâd��¢S¹.
��]ßàîïtt

�P�ï��Ú��Lcdâd��]ßà�÷É�ÛÀñL
Â)´ßàcd�

�]ßà
QfF_>cd!"�
�ÂîïY  

 

��BCD6$��E 

(t) �_�è.
ßà�  

��è.�à�
2AchromobacteraFlavobacteriumaPseudomonas�Micrococcusa
VibrioaAlcaligenes ��³ð Vibrio Î<;§
F_Yâdßà���u�]
�]
iWG'W]à�B�F�����èð� VibrioaAchromobacteraPseudomonas
�¥�§
F_�³�� FlavobacteriumaMicrococcus > Bacillus (Anand & Rudra 

Setty, 1977 ; Caria & Casellas, 1978 ; Huss & Pedersen, 1979 ; Lesel, 1979 ; Ringoe & 

Stroem, 1994)YCö��_
?�èð���.à  (Enterobacteria) ð
F_2

AeromonasaBacillusaCoryneform àaAchromobacter > Flavobacterium�f�Y  

W6u�  (charr) W�>V�ðßà�§
F_
2 Enterobacteriaceaea
AeromonasaMicrococcusaLactobacillus3�§
F_
2AcinetobacteraCytophagaa
FlavobacteriumaMoraxellaaPseudomonasaVibrioaCoryneformsaStreptococcusY�
�ax�?�è.
ßà/i��8aRS7>jSF_
Â3ghiajS
�

oa�F���ßà/i
ÂY#?�è
�,�ð,ßà/ãµ,�  (Shivokene 
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& Tryapshene, 1985)Y#u��è.
B�ßàV[XJ'WG�]
iWà�Û


Iîïè¬iWà�Û/�É�º�¼¬iWà
/Eã�]iWà
/E�
�

�Y#u��èð
�áßà
2AcinetobacteraEnterobacter > Pseudomonas (Ringo, 

Stroem & Tabachek, 1995)Y*+��� � (Oreochromis niloticus) �èð
B�

à��§wX��.�³tJ2Plesiomonos shigelloides37tJ2Aeromonas 
hydrophila (Sakata & Koreeda, 1986)Y  

(v) �z_?�èð
à� 

*+ww  (Litopenaeus vannamei) 
�Éà7i���·ª«
 á}ÉàG
4Cu�à3V�à  (E. coli) >z«�oà (Vibrio parahaemolyticus) |·{ª«

�#�Mí�ðGw¹.Y*+xw  (Penaeus monodon) ¹.
à����u`]

à�B�àF�Ô2Micrococcus (41.8%)a Corynebacterium (19.3%)a Bacillus 

(14.2%)3��u�]à��oà (Vibrio;19.2%)aPseudomonas (5%) ��B�àF

(Fonseka, 1988)YyØw  (Penaeus japonicus) ?�è.
ßà�2�áyØw�è

.�Gq9à  (Pseudomonas) �B�àF(Yasuda & Kitao, 1980)3IJíH%�#

v��©>�w©�,
B�àF� Vibrio�M*�ÁÚµow�è.
à���
��Gq9à�B�àFY�w¹.  (01Û6e>�è) 
B�àF��oàY  

({) �è.ßà
�x 

4
XÌÐÝÔwe>�ÌÑ_aLoÝáNaXÌ�>e>@àx¤  

(Okutani, Muzzarelli & Pariser, 1977)Y  

 

��FGHI��E$JK 

��È
XÚ�}�±���¢S?�è.
à�JtF$-@æ�àFg�

����Â`a��¨kl��²�
à�§
ô��w
án>:X£�Z�&

��º«qt�
àF�º«�&
ýpY7Ú�L�è.ßà�
��
���

�qMíWX
���fWX��%���]oà
@]¯P�³*�

�.ß

à�á@áSe
x¤��3�¨klâd#�èð
oà¯PL«àN
£]  

(lysozymic activity)�x'?@¸éß9
ÀW&´��a6dL¸éß9XM@«

àN
x¤ (Lubianskiene & Jastiuginiene, 1996)Y  

 

��LMNO�6PQBCD6�
 

(t) �Éà>�x�à¬cdº�s÷ørstu­��ý 

�Éà  (Entercoccus faecium SF68) ��qD�
W6�è�¨�
8��Â
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îï@���à¬��ßà+,
I_³]��>cd¢S�è.

Ãßà
�

f'
ýp�C�x�à  (Bacillus toyoi) |¬¢S¹.

Ãßà
�6
ýp�
â�Fßà¨�X�#�Ø>à±ÀªºÏÈ�
oßY±��¿¬*+º�s  

(Anguilla anguilla) g M � � F á S a ò µ � � s � ý � � 
 r s t u  

(Edwardsiellosis) ­���à  (Edwardsiella tarda) TU£¹õö���Íï³@�

x¤Y  

°±È{Fà
�b>Pæ
Ìý¥�
�ç���#`*°È8«
�@x

¤
VW�w´{Fßà
/i©�«�Y±����É`*°"G#`*Oðæ

LµÍÎ�@«��ùp���x�à(=��Éà�r¬rstuàð
º«�

��@«�3#O¹`*°ðÔprstuà
¥¹`*��� 105Ù106%��F

áSaò�]"¬³�á�@&´�Crstuà
¹`*��# 103Ù104%��

�FáSaò�¬³
6d&´  (� 7.1)Y  

§�FáSaò( 1 g «� 100 ml ]à�ð��µ|}# 1,000 g 
º�sM

N  (Dana Feed A/S Ltd.) È��#	
ð� 35Õ�^^�µ|} 50 mL �y�§o

ß·�� 4Õ=
ð-´  (>���yz{�)�
´��XÚ¬MNð
ßàF

_��ÖÜáSaò
£]�ùp�Ó_�MNð�FáSaò
/i�wÝß#

106Y  

�ÈÁMN#��±
�ÈðMí$�;i 30 g 
º�s�tÁÚµX 3 ��

_� 30 I�³ð��X�gM7
�FáSaò�MN�_����_�gM¹;


 1%Y_��(�ð·�4ª{I��� 24 W%µÌÞ�ªº�è�^ü��ª

1 �PÅ 0.85%
á=j���TUOP� a`*µ�A�>�Üà/>àFY

ùp�Ó�gM�Éà SF68 É	 4 �µÀñé��14 �µ­w� 1.6 × 105�0î

�.îà/
 73%3&��gJ�x�àÉ��··ª«
�x�à��.îáà

/'��®�� 3.3 × 104�­®¥¹gM/i
 1/10 C¨  (8 7.1)Y  

XÚcd�>Mí�x�à�
�.à��ª« 80%
à�ð�·º«
�x

�à�C#gM�Éà
s��.
à�
 73%��Éà  (8 7.2)Y�rstuà 7 

× 106 g/fish U�è�~
õö���ª«MJ�Éà SF68 
º�s£�Z��X�

gJ�x�à>cd� (P < 0.05)�³$�£�ZX��273%a43%> 45% (8 7.3)Y 

�Éà>�x�à��
�ç
�]���
´%§�,¬���Éàtª�

þ�#�I_>��¢S¹.��x�à�ý#*+WX>�¹.{ª«�
8�

îïÉÚ�)´â�FßàTUcd*+WX>@�x¤
îïY  

�x�àx'Poz{�?@�.WX���w�£z&ù
��TÅ�èð�

ôÄtª�
&

«��jS¶¼#?�è.
%gã(n���
�þªão

�B�F_�Ôp
´#�_ýp�=�z����@¥��x�àØ±]"#s

��.¶¼GF�Ytªs��è�n�Õýs�ÀjµqW%�µÄþë ��

��x�à
øz]"#�I%g.TU��F+���]"�6�è.³*ßàY 
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&���Éà¬�è8�
<=
pî¤�#
b¬
¯î>�î
ÕÖ®�

x'¸�
��è8�Ã�R7���³*�èð
ßàªá�@&´��d³*

�èð
Ã
ßàY  

���#
´áSaò��¦�þÌáSaò±T
�]�>TÅ�çWX�

µ³&´�d�Ô�ØwkÕª�áSaò
�x���
´µ8ãð
ýp�&

C¬WX
�5
£¤Y  

 

 

� 7.1  �STU&�_`abU (-�-)
ô�U SF68 (-è-)(VWXU (-é-) ÉÊ�h�YZN
���[
\]+K�=
^]+K�UÔýý� (Chang & Liu, 2002) 

 

8 7.1  MJ�FáSaò�µº�s�ð�FáSaò
/i>îáà/
��  

(Chang & Liu, 2002) 

 áSaòà/�îáà/  (105 CFU/g) 

MJ�/áS

aòF_  
2D 4D 6D 8D 10D 12D 14D 

Enterococcus 
faecium SF68 0�2.92 0.09�1.87 0.16�0.98 0.34�0.96 1.79�2.67 1.30�1.73 1.63�2.23

Bacillus toyoi 0�3.02 0�2.63 0�1.79 0�1.03 0�0.69 0/0.28 0�0.33 
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8 7.2  
´�FáSaò Bacillus toyoi> Entercoccus faecium SF68 �kµ�è.

îà/>à����  (Chang & Liu, 2002) 

control B. toyoi  E. faecium SF68îà/ (CFU/g) 

àF�o  (%) 2.8 × 105 3.3 × 104 2.2 × 105 

Aeromonas caviae  4 4 

A. hydrophila 18 14 2 

A. sobria 6 8 1 

Alcaligenes sp.   2 

Brevundimonas diminuta   1 

Burkholderia cepacia   1 

Chryseobacterium  
meningosepticum 

3 8 1 

Enterococcus faecium   73 

Mannheimia. haemolytica 3 8 1 

Pasteurella multocida 12 6 2 

Plesiomonas shigelloides 37 30 4 

Pseudomonas aeruginosa 3 8 6 

P. stutzeri 6 4 1 

Stenotrophomonas 
maltophilia 

6 8 1 

Vibrio sp. 3   

V. parahaemolyticus 3 2  

 

 

 

8 7.3  º�s�rstuà  (7 × 106 CFU/g bw) õögJ�FáSaòµ�£�

Z��  (Chang & Liu, 2002) 

£�Z  (%/�) OP

«X* 
��

2 3 4 5 6 8 10 14 

$�£�Z

(%) 

 C1 78 63 56 52 48 44 44 44  

C C2 93 79 66 59 55 52 52 52 45 

 C3 87 77 63 57 50 47 43 40  

           

 E1 96 84 80 76 72 72 72 72  

E E2 100 90 87 83 77 77 77 77 73 

 E3 97 87 80 77 73 70 70 70  

           

 B1 93 86 72 66 55 45 38 38  

B B2 97 90 83 70 57 50 47 47 43 

 B3 93 79 68 61 57 50 46 43  

*C2cd�·OP3E2OP�Éà SF68 �3B2OP�x�à� 
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(v) OPGq9ààO¬xwHF+6�e>ßà��£¤ 

±îïî�)´*w:ðX.º
tfGq9à  (Pseudomonas sp.) cdxw

(Penaeus monodon) HF+6:�ð
����>6d��]oà
/i�¾�¯

PwH
£�ZY  

#·
´¯S
�P®�M�ð
îáà/� 4.6 × 104Ù2.56 × 1012 CFU/mL

È�§Gq9àgÅ���
wH:µ�cd�ã(��ÉMí�ð
îáà/�

]=�  (P > 0.05)���gÅ£àµ¬�ð
îáà/�]£¤Y#·
´IJh

N������Mí�ð
à�V��#3�£Áà�B�F�³ð¥�§
àë

012Acinetobacter�Moraxella > Kingella ��D#
´IJhN�µ��ð
à
�Àñ��o#3£Á6
àë�³ð#8]
àë
2Aeromonas�Vibrio�
Alteromonas�Haemophilus > Salmonella �Y  

fw�HªáVi���%��ð#3£Áàfð���]oà�B�F�³

ð/� V. parahaemolyticus�V. alginolyticusº«¥�Y#���ð
oà/i¥�

��cd�������àf¬�6doà
/i
¥�
�ý  (8 7.4)Y  

 

8 7.4  
´tfGq9à  (Pseudomonas sp.) xwHF+:ðoà#�çwH�

æ©ðº«
/i  (Liu et al., 2000) 

íH:  wH�æ© 

 M3 PL1 PL2 PL3 PL4 PL5 PL6 PL8 îî  

���  2 2 1 3 - 4 4 2 17 

���  - 2 - 3 - 4 4 2 15 

¬Ò�  - 4 2 3 2 4 4 3 22 

ÆÛ2»w.De#8·Öºoà 

 

qv�ú	{©Àñ�µ©�H	u©Ô�� Pseudomonas sp.àO_àgÅ:

�ð 300 ½�  (1.0 × 109)�w������µ©�H	�©�	u©  (PL4ÙPL9) 

%Mí�ðÌ.{��  (NH3-N) 
��  (� 7.2)�³�cd�ã(
¥�
=�  

(P < 0.05)Y�Ú����:�ðÌ.{��
���£�Zg �8ã}�Â  (r = 

1 : -0.533 & 1 : -0.5742)3�&
�#cd�� 8ã}�Â  (r = 1 : -0.926)YCa

wH
£�Z#����cd�gA]¥�
=�  (P > 0.05)��Cqµ©�H	

t©Àñ�	u©
£�Z�
¥�=�  (P < 0.05)����
£�Z¥�
X�

cd�  (8 7.5)Y  

 

8 7.5 xwHF+6OPGq9àOµ(©wH
�£Z (Liu et al., 2000) 

wH�æ©>£�Z  
�   �

M3 P2 P4 P6 P8 P9 

���  78 66 59 44 25 20 

���  65 47 42 24 14 7 

cd�  61 33 26 19 9 0 
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({) �aLßà���ßàcd*+xw� � 

xw*+�ßà] ��§�oà�  (Vibriosis)�²³� Vibrio Alginolyticusa
V. parahaeomolyticusaV. anguillarum ÷øµ��?Å
¹c&´l4��Éß9/
E³¦®��+ªY�­���ZêêX� 100% (Lightner & Lewis, 1975 ; Lightner, 

1977 ; Song et al., 1992 ; Saulnier et al., 2000)Y×��xw*+ûüwx�@  (WSBV) 


v�÷ø��o*+w¸éx¤����Loà
v�÷ø�
xw*+Èt�

��Y��
´
çFáS�9*+áæWX�l�¯S

´i�Ýß*+WX

FáSáæ$-�¾�6d��]FáS��ü�Ã��E
�óo��§cdw

_ �
��!×  (Sung et al., 19913Ä��19973Ý�19973Û��2002)Y  


çFáS��§�x
2óFáSG³XM�ß9gNXÌR	
�íø

Sa7�TS�
@ÃSe��9:;�e��e3�á6dL�à
��Se�

�6��à
on3�jS}&´tuGgu:;H*Se�!�*+áS�¹e�

¯!�©@�x¤  (���1999@Y  

ã(aLßà  (Rhodopseudomonas capsulata) ���ßà  (Nitrosomonas sp.)

>~ùà  (Lactobacillus sp.) �g.à  (Saccharomyces sp.) #xw*+�ýp�³

ð�OPaLßà���ßàÉ�³�£Z�	oi�(OP~ùà�g.à>·


´É�=  (� 7.3)Y��aLßà���ßà�àFÎ©q*+:ð�]Q']

5'�OPµw#w:ðÝßtÜ
/i�C~ùà�g.à]"#*+WXð�

£Y�Ú�FáSàF
³QLán�WX�
´�¦�a�
)�OP�
çF

áSá�
WX���gñµ�Q��
çáà&Cþíø*+WXY  

 

 

� 7.2  _`�ab{|U�cW
Ohdefg�5hi�jk 

(Liu et al., 2000)Bê(ëKlmb{|U/
ìKnlm/ 
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� 7.3  o�W
e_`�SÁp?�rq¼árÆs

2�Ntu (vCn:K
2003) 

AwlmFÊ�UÆxn�U 

Bwlm�yUÆ��U 

Cwnlm 

 

(�) aLßà�7Vi`*!× 

(1) �q¨×`*21 Q�i  (�:�GÀñ]����) � 30 CD®_�  (G 15

CD�^)�Fic}
�W�¢���`a®`*���b�´�Gà´b­

wÙ��X¤Ð�aLà  (`ab¬�P®Ã 7 �w�o) (� 7.4)Y  

(2) �:tu`*!×2_tC)  (�¯ 15Ù30 CX) �  1,500 CD�^> 1,500

CD����`ab¬�P®Ãt&©w�ã:��^´b�à´b�aLà  

(� 7.5)Y  

 

 

 

� 7.4  z FRP{�hNFÊ�UE 
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� 7.5  o�,=e���hNFÊ�U 

 

 

8 7.6  aLßàX.`*°  (from Bergey`s manual of 

systematic bacteriology: 1663p) 

KH2PO4 1.0 g  

MgCl2.6H2O 0.5 g  

CaCl2.2H2O 0.1 g  

NH4Cl 1.0 g  

NaHCO3 3.0 g  

Na2SO4 0.7 g  

NaCl 20 g  

SLA a 1 mL 

VA b 1 mL 

Na2C4H4O4.6H2O c 10 mM 

Agar 15 g  

a2Fi,N«O  

b2ÝáN«O  

 

 

8 7.7  `*aLßà���Fi,N  (�7ø) 

FeCl2.4H2O 1.8 g 

CoCl2.6H2O 250 mg 

NiCl2.6H2O 10 mg 

CuCl2.5H2O 10 mg 

MnCl2.4H2O 70 mg 

ZnCl2 100 mg 

H3BO3 500 mg 

Na2MoO4.2H2O 30 mg 

Na2SeO3.5H2O 10 mg 

Bidistilled water 1,000 mL 

pH (add HCl) 2Ù3   
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8 7.8  `*aLßà���ÝáN  

Distilled water 100 mL 

Biotin 10 mg 

Niacin amide 35 mg 

Thiamin dichloride 30 mg 

P-aminobenzonic acide 20 mg 

Pyridoxal hydrochloride 10 mg 

Calcium pantothenate 10 mg 

Vitamin B12 5 mg 

 

(�) ��ßà
`*�'´ 

7�TS#*+:ð�â�7Po
@Se
�>��ù�Cnì�>��ù

¥
ý���!"����ßà���&´Y����&´
ßà
�_2��ù

à  (Nitrosomonas sp.) Ù�§&´Î§����@](����ù�3>�ùà  

(Nitrobacter sp.) Ù�§&´Î§��ù�����ù�Y#:;ð`*��ßà

%�¦�:;³Æé°�Ô][^�����ßà�7�£Y  

 

8 7.9  Vi`*��ùà�`*°  

Sea water 1,000 mL 

(NH4)2SO4 2 g  

K2HPO4 1 g  

MgSO4 0.5 g  

FeSO4 0.4 g  

][^  15 g  

 

 

8 7.10  X.��ùà�`*°�ªq
Bergey`s manual of systematic 
bacteriology:1820p, (Watson, 1965)� 

Sea water 1,000 mL 

(NH4)2SO4 1,320 mg 

MgSO4.7H2O 200 mg 

CaCl2.2H2O 20 mg 

K2HPO4 114 mg 

Chelated iron (13%) 1 mg 

Na2MoO4.2H2O 1 μg 

MnCl2.4H2O 2 μg 

CoCl2.6H2O 2 μg 

CuSO4.5H2O 20 μg 

ZnSO4.7H2O 100 μg 

Agar 15 g 
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8 7.11  Vi`*�ùà�`*° 

Sea water 1000 ml 

NaNO2 1 g 

K2HPO4 1 g 

MgSO4 0.5 g 

FeSO4 0.4 g 

][^ r 15 g 

 

 

8 7.12  X.�ùà
´�`*°�ª
q  Bergey`s manual of 
systematic bacteriology: 1811p, 
(Watson and Waterbury, 1971)� 

Distilled water 300 mL 

Sea water 700 mL 

NaNO2 69 mg 

MgSO4.7H2O 100 mg 

CaCl2.2H2O 6 mg 

K2HPO4 1.74 mg 

Chelated iron (13%) 1 mg 

Na2MoO4.2H2O 30 μg 

MnCl2.4H2O 66 μg  

CoCl2.6H2O 0.6 μg  

CuSO4.5H2O 6 μg  

ZnSO4.7H2O 30 μg  

Agar 15 g 

 

#��ßà�`*Èð�Ö NH4
�
� NO2

Ù
�7i­w¥�LÌ��ßà�án

@��f��ßà/i��tÜ�,%�Äx¸�§�OP���>�ù�#3X

Ì8o��z���#`*­w:X��ßà���/i�ax� 24 W%.§��

>�ù�#3XÌ8�­w&�*+:�OPàOY  

(») Ô�ÕÖ
´çáà  

E�8�@Ð�º��@îßàæL÷ø�§þ�L*+áSVi���C?

íGcd*+WXð
�@�Ì7ê�cdoà¢ã(/7é\YE�*+xw�

wx�@îoàæL÷øC�LVi��
@���OPaLßàa
�£àG³

*
çFáS6d*+WXð
oài�ýp��pX¥��J
Q��9*+W

X�a�
)�çáàán�WX�Poè¬B��FáSà.�8ãc���o

à�á�»g�Øw
ý
�Ôoà�Y  

���w:ðwÍÖüVi��oà�*+5'�w:ð�rÍÖ�ü��]

oà  (Û��1998)Y�
*+WXð
ßà�8ã�`���w)´Vi
�Se  

(®_�a�^a Ca���) �:ðªgXÌ��áVi
�SXÌà� µa
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Lßàa��ßà�'CáY)´âdWX¸�FáS.�9{����ea�e

µæñ*wH��%�¹ð

�SXÌàaaLßàa��ßà�Ó.�ìx6

d��oàÚ�|xQ%XÌ�ðíøS  (ÔMN»haw_ëõS�)�
ý�9

�e��eY  

(m) Ô�¯!w¹@�x¤ 

w_Y§¬@�@] �'�¯!w¹±T¸éx¤é\�âJE�¥�Vô

�rÍÎ�½¾��8�¸éô£Se  (Ô�Á� GlucanaVit. Ca�Ñ_Se�) ¬

w_¸é£]�¯!ýpüéH�Àª'´�¨Ù�¹µ
ýp�DM]"Ä®


'´#w_*+È  (Û�1996)Y  

¥!<a¥�qa¥
ý¯!w¸é@�¤�!"�bX
ý
)´w:ð�

��hNáS�Ô^_a�v_a�ú�áa�RáS>�Ñ_�YÈÁ�:ðV

iOP
�Se�ì
`*ViFáS.
�xÚ��P7Ûx:X:ðáSi


�x���FáS
#3�S�^_R	)´�FáS>^_{_�¢S)´�_

�¢Sæ{(V6�R]¢S)´�âd�²]���hNáS�q�w�!�:

w�¹e�¯P@�x¤�³@&X×�ÌÔ� 7.6Y  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 7.6  ¿|
/}>~���e�±c���� (���hd��5�


/hd����) 

(1) ¥����Ýß 30 ppt�. 

(2) Q�Yì_�aw 

(3) OPVi
�Se (1,500

Ù2,000CD/C)) 

�4) n©ªg`*FáS.��

>)´FáS&´¸��

e��©�Û 3ÁÚ�È 

(6) ¹©�gMIJMN�ñ*

20 �µæÀñgMYÃ

75-100 �w�Èí¹6 30

I/D (�xw�¤) 

(7) ñ*ðaµ©pÜ©gOP


çà�ÐÖ�eÔ
�5

'>%'��9�Ö�Ã'

*+Z= 

(5) ñ*wH�!� 10Ù20ZI/C

) 



	mõ  ��
çFáS>³'´ 

 183

� !" 

Anand, C. P. and T. M. Rudra Setty (1977)  Chemical control of psychrophilic bacterial spoilage of 

fish (1). Isolation and identification of psychrophilic bacteria from marine fish. Fish Technol. 

Soc. Fish. Technol., Ernakulam, 14(2): 98-102. 

Caria, M. A. and J. M. Casellas (1978)  Preliminary communication on the bacterial content of the 

fish skin and gut in the Argentine Sea. Rev. Mus. Argent. Cienc. Nat. Bernardinor Rivadavia, 

Inst. Nac. Invest. Cienc. Nat., 5(9): 219-288.  

Chang, C. I. and W. Y. Liu (2002)  An evaliation of two probiotic bacterial strains, Enterococcus 
faecium SF68 and Bacillus toyoi, for reducing edwardsiellosis in cultured European eel, 
Anguilla anguilla L. J. Fish Dis., 25: 311-315. 

Fonseka, T. S. G. (1988)  Microbial flora of pond cultured prawn (Penaeus monodon). In: the 7
th 

session of the Indo-Pacific Fishery Commission Working Party on Fish Technology and 

Marketing, Bangkok, Thailand, 19-22, April, 1988. Paper published in FAO Fisheries Report, 

401: 24-31. 

Huss, H. H. and A. Pedersen (1979)  Clostridium botulinum in fish. Nord. Vet. Med., 31(5): 

214-221. 

Lesel, R. (1979)  Bacterial microflora of the digestive tract of fish. In: Fish Nutrition, Proceeding 

Collection. CNERNA, Paris, France, 1981: 89-100. 

Lightner, D. V. (1977)  Vibrio disease of shrimp. 19-30. In: Sindermann, C. J. (ed.) Disease 

diagnosis and control in North American marine aquaculture, Vol. 6. Elsevier, New York. 329. 

Lightner, D. V. and D. H. Lewis (1975)  A septicemic bacterial disease syndrome of Penaeid shrimp. 

In: Disease of crustaceans. Mar. Fish. Rev., 37: 25-28. 

Liu, W. Y., G. H. Kou and S. N. Chen (2000)  Effects of Pseudomonas sp. on the water quality and 

bacterial flora of a giant tiger prawn (Penaeus monodon) hatchery. J. Fish. Soc. Taiwan, 27(4): 

273-281. 

Lubianskiene, V. and R. Jastiuginiene (1996)  Antibiotic and fermentative activity of bacteria found 

in water and digestive tract of fish from Lake Druksiai and Ignalina Nuclear Power Plant. 

Ecology (Vilnius, Lithuania), 2: 3-7. 

Okutani, K., R. A. A. Muzzarelli and E. R. Pariser (1977)  Chitin digestion in the digestive tract of 

fish. In: Proceedings of the First Int. Conference on Chitin/Chitosan, held in Boston, MA (USA), 

on April 11-13, 1977, Rep. Mass. Inst. Tech. Sea Grant Program, Public. By: Massachusetts 

Institute of Technology, Cambridge, 554-562. 

Ringo, E., E. Strom and J. A. Tabachek (1995)  Intestinal microflora of salomonids: A review. 

Aquaculture Research, 26(10): 773-789.  

Ringoe, E. and E. Stroem (1994)  Microflora of Arctic charr, Salvelinus alpinnus (L.): 

Gastrointestinal microflora of free-living fish and effect of diet and salinity on intestinal 

microflora. Aquacult. Fish. Manage, 25(6): 623-629. 

Sakata, T. and Y. Koreeda (1986)  A numerical taxonomic study of the dominant bacteria isolated 

from tilapia intestines. Bull. Jap. Socie. Sci. Fish., 52(9): 1625-1634.  

Saulnier, D., P. Haffner, C. Goarant, P. Levy and D. Ansquer (2000)  Experimental infection 

models for shrimp vibriosis studies: a review. Aquaculture, 191(1-3): 133-144. 



�������  	 2 
 

 184 

Shivokene, Y. S. and O. P. Tryapshene (1985)  Bacterial numbers and biomass in the digestive tract 

of pond fish as a function of their diet. Journal of Ichthyology, 25(5): 95-102. 

Song, Y. L., S. P. Lee, Y. T. Lin and C. C. Chen (1992)  Enzyme immunoassay for shrimp vibriosis. 

Diseases of Aquatic Organisms, 14(1): 43-50. 

Sung, H. H., Y. L. Song and G. H. Kou (1991)  Potential uses of bacterin to prevent shrimp 

vibriosis. Fish and shellfish Immunology, 1(4): 311-312. 

Yasuda, K. and T. Kitao (1980)  Bacterial flora in the digestive tract of prawns, Penaeus japonicus 
Bate. Aquaculture, 19: 229-234. 

��´aÊïaü�»a/��aÄ÷� (1999)  
çFáS#��*+ð
'´Yº�º

�ÓÔþªô)Eîï�Àc�121-126Y 

Ýûã (1997)  aLßà¬��yØ¬w�Ã
&´Y��£��16(3): 92-96Y 

Ûäå (1996)  w��Z=¬Å"v@Y*�¤#�226: 46-51Y 

Ûäåa�Fta��yaå��aL¥�a� �aÄí!aÙÁíaè�åa��{" (2002)  

ww*+äå\#YÒÓzµþµÈKÄ���55: 25-33Y 

Û�Ça�>oa>Þî (1998)  wx�@­xw�ßà÷îïYÖÓz�����ÒóX

�îï�É�2: 9-17Y 

ÄÀ,aé��a!s$a3%
aõ&(aÛã"a'�¿aÚ£�a��( (1997)aL

ßà¸�¬w*+�e�îïYÒÓ�)�16(4): 455-457Y 



Æ� 

 185

-. 

���)RS*6 

(t) âã�õ  (Ampicillin)2(	-aminobenzyl) Penicillin��Äý]�2ÞN_¯ò�

þcTßà�ß9�
LoY±¯4
¯P¬��u�]à�@à¤��tu


þà&´Y  

(v) �WÞN (Tetracycline)2�WÞN_¯òþcTßàÔwe�LoY¬�ù�WÞ

N(�÷
;§ßàÔ2}Éàa��Éàa���Éàa���¹a*+uàa

>V��à�Yë��WN_¯ò
/F�Ô chlorotetracyclineaoxytetracycline > 

tetracycline �Ytetracycline �]e( chlorotetracycline > oxytetracycline âÜ�@

à*4>�ý� oxytetracyclineçY±¯ò´i�_à_CD�¹; 40-60 ½�Y 

({) 5�WÞN  (Oxytetracycline)2±ßþcTßàÔwe�LoY�Äý]
@á

N�¬�Ì�ù]
��u`]à>��u�]à
ýÚ�¬,�Å�úa���¹

>Y`VP�Hz]�@|
ýY±¯ò���g��¯ò´i�_à_CD�

¹; 50 ½�Y  

(�) M�t�°-.  (Sulfamonomethoxin)2�nýM�òY¯ò´i	t��_à

_CD�¹; 200 ½��|­_à_Q�g� 200 C�¯ò�	v��µ¯ò

il��¯òi�_à_CD�¹; 100 ½�Y  

(�) M�v�°-.  (Sulfadimethoxin)2±¯�nýM�ò�R	��Cëõr4�

¬��Éà>tª��u�]à�
ýY¯ò´i	t��_à_CD�¹;

200 ½��|­_à_Q�g� 200 C�¯ò�	v��µ¯òil��¯ò

i�_à_CD�¹; 100 ½�Y 

(m) º<õù  (Oxolinic acid)2±¯4
��
@à&´��§´���u�]à


@à&´�¬���Éà|
ýY¯ò´i�_à_CD�¹; 20 ½�Y  

(q) ´ÞN  (Erythromycin)2±¯þcTßàÔwe�LoY�§´�����u

`]à÷ø­�Ô«�]>Ì«�]}Éàa���Éàa>��Éà���

ø­Y¯ò´i�_à_CD�¹; 25Ù50 ½�Y  
 

�ÈªNªq22��200032�2001Y  
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���)*6$T*U 

��¯S  g�!×  g�i  
¶¯© 

(�) 

5�WÞN  (oxytetracycline) �Â  50 mg/kg à  /A: 30 à  

M�t�W-.G³Ö�  

(sulfamonomethoxin or sodium salt) 

�Â  200 mg/kg à  /A: s�a

Î� 30 à3

Í�a� �

15 à  

M�v�W-. (sulfadimethoxin) �Â  200 mg/kg à  /A: 30 à  

º<õù  (oxolinic acid) �Â  20 mg/kg à  /A: 25 à  

º<õù  (oxolinic acid) ¯ö  5 g/_Q�  /A: 25 à  

´ÞN  (erythromycin) �Â  50 mg/kg à  /A: 50 à  

{[l  (trichlorophone) ¯ö  0.2 g/L Q�  /A: 10 à  

B�  0.2ppm /B: g´#

�ga/C 

X�ù	    /C 

BKC(Benzalkonium chloride)   /C 

Hyamine   /C 

0�^(Menbendazole)   /C 

óôõ    /B: |´a

/C 

øùú    /C 

�^¸    /C 

%¬(    /C 

�­®    /C 

Ýw�    /C 

-Û2/A2ÒÓþCÉ2��¢S´¯ß
´Æ*  (2001)3/B2à±Æ*2�


Â��´Ë¯ß�
´ÆÜ  (2003)�Òõ��z?Þâã6àáZ={�3

/C2ìÒÓþCÉw�
´�L"��¯S�Ú�³¯@áN>�÷¯S

�|Ô
´  (�ÈªNªq22��200032�2001)Y  
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��BCD6*VW)XY 

ðt¶¢up�qÚvp{à(u1)Ò�ô	u1t�tvmtu
CÉ  

t  ±Æ*��Ü���¢S´@áN>@¿¯ßßEÔ®2  

(t) â2�õ Amoxicillin 

(v) âã�õ Ampicillin 

({) ²W5�WÞN Doxycycline 

(�) ´ÞN Erythromycin 

(�) 3�M[ÞN Florfenicol 

(») 3íà Flumequine 

(m) ?�â Furazolidone 

(q) �OÞN Kitasamycin 

(u) õwÞN Lincomycin 

(p) º<õù Oxolinic acid 

(pt) 5�WÞN Oxytetracycline 

(pv) ÁÞN Spiramycin 

(p{) M�v�W-. Sulfadimethoxine 

(p�) M�t�W-.G³Ö�  Sulfamonomethoxine or sodium salt 

(p�) �M[ÞN Thiamphenicol 

(p») {[l Trichlorfon 

v  ±Æ*��Ü�¬���¢S�s�a� �aÍ�a�Îa%ºa2�

ºa(E�axw>yØw�uFY  

{  ��¢S´@áN>@¿¯ß�
´'ÑÒ±Æ*�4(¬ßE�
´

��ê)a
´¬�a´ia´na´">¶¯©¹ÔUÐÑÒÓþC�

	 17 5	 16 ©Y  

�  ±Æ*��Ü��¢S´@áN>@¿¯ßßE�
´�g;6ÈÊËÌ

G4ÀÈªw�6ÈÊËv
´GÐ7�®
´GÄ!
´YÌ±Æ*�

�Ü�¢S´@áN>@¿¯ß���
´Y  

�  ±Æ*���g¯nÏ�����Î§�Ü�¯ß�OPaæLGû9�

��MNðG�³*!×��g¯Y�¯ö�Î§�Ü�¯ß�OP�*

+:G/ñ.��ð��ûüg¯Y  

»  ±Æ*���g¯òi���g¯É���Ü��¢S�¹;�q���

¯ög¯É���i�q�Y@áN�òi��¤Ð8ÓY  

m  ±Æ*�4�¶¯©'8�¬à/A���MtàÎ�vp�W%AY±

Æ*���¶¯©Î§�Ü�¯ß¥µt�g¯µ�¬���¢S��È

í;Ij´ÉY  
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q  ��*+ÈÉ���
´�-�¥G·�ð+ÒÈ�Z�ÂÑoa�a°

Å�¢S´@áN>@¿¯ßaò�|���¢S´GI´@áN>@¿

¯ß�N¯;����¢S �´Y  

u  9ß
��¢S´@áN>@¿¯ß�¢S´¯ß8w@É�'�»ÁÚ

.�±þ¢¶S�éÍé6�=¢S´¯ß8w@>�:lq��ê)

�ä�êR��;L±Æ*���ÛÕ¬�8w@Y  

 

��Z[\RBCV]^_`ab�$cd[efg 

¢ô

G7

«  

FáSÝ�§ò�,  ¯SÝ�>gi�,  ³*§ò

º�  (FL�FáS���

Íº�Ô24Cuàa�

2b��Éàaq9¯á

Ê
�àa<ªoàaz

«�oàaV��à�Y 

�°=>  (nitrofurans)a%¬(aù?àa

�[ký  (PCBs)a=>@ú��Íº3[

ÞN  (0.1ppb)aA  (0.2ppm)a¨  (50ppb)a

B  (1ppm)aÑ  (0.5ppm) 

¦�Ù�º

�Û#ªw

}¢  (FL�FáS���

Íº�Ô24Cuàa�

2b��Éàaq9¯á

Ê
�àa<ªoàaz

«�oàaV��à�Y 

|Ô
´[ÞNa����aä­2cav

��°CDa³*�°CD_a�E�°C

D(ipronidazole)a�°=>a=>@úaM

�òa[�ýcF(fluoroquinolones)aÑG  

(glycopeptides)avW�ø  (100 ppm) 

¢ôçÐÓ

HACCP ç

@£za}

¢ FDA Â

ÎLw 

à±  (FL�FáS���

Íº�Ô24Cuàa�

2b��Éàaq9¯á

Ê
�àa<ªoàaz

«�oàaV��à�Y 

[ÞN  (0.05 ppm)aM��°-.  (0.02 

ppm) aM�v�°-.  (0.01 ppm)aM�

»�°-. (0.03ppm)aM�v�W-.  

(0.04 ppm)aM�Hõ  (0.05 ppm)aº<õ

ù  (HàF ) (0.05 ppm)a��-.  (0.05 

ppm)a°IJ÷  (ÅJ÷) (0.1 ppm)a�i

ÅØ (0.02 ppm) >³*@áN  

s��îÑ

7i� 0.4 

ppm��°

Ñ � 0.3 

ppm 

K¢  (FL�FáS���

Íº�Ô24Cuàa�

2b��Éàaq9¯á

Ê
�àa<ªoàaz

«�oàaV��à�Y 

FáSa�÷¯S»¼a�ë�Sa[ÞNa

�ÞN  (0.1 ppm)aº<õù  (��Íº)a

LM]O@  (80 g/100g)å avW�ø  (30 

ppm)atW�¯  (20 ppb)aN´  (ìyb

N���Íº) 

¬K¢Ù�

Û#ªwØ

xº� 

ÆÛ2±ªNªq¢a¶S�éÍé6 
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���)$h)*i*6 

(t) B�  

]$%]
Äý]þàò��I��� P.V.P.��Po
ÛÜH�LS�¬ß

àaÞàag.àa�@a�úaøz>§d�úaeúa�ú��
ýY�ý


´�L�
FáS�á@¯]�¬@áN�á@¯]�FáS�±ßÏ�
ý�@

]��¬9C>N)��]$%]�|]z�]�w´��¿a®¿aG.Ü(ñ

òY±ß�<=
Ú´þàò�QL´#��*+È�(Fßà] ��ÔGH�a

9C>G­aGI�>³B�ø]ßà] ��ÛQ´�WX��
?@>:�R

¡?@Y¯ö��� 0.2 ppm (20%«O
´��� 1ppm�C 10%«O� 2 ppm)Y  

(v) z�ù	  

±«O�
�S&´%þñºVi
W}�4!V
?@x¤�xþ�L�Y

Gá@�(FFáS��aw�cÔßà
ánY±«O´�9CGN)8��¯

ö��� 1ppmY 

({) BKC 

¬�]ø9
ßàaÞà�
Ä®
þà&´�¬��
$%](Û�Q´�

9Ca��aN)�
?@�D�Q´�OP>ëõS��?@YQL´#��*

+È�(Fßà] ��ÔGH�a9C>G­aGI�>³B��ø]ßà] 

�Y¯ö��� 0.5Ù1ppmY  

(�) ���  (Hyamine) 

&´aQ´­>¯ö´i��w�� BKCY�Ú�BKCaBHCa> Hyamine

��ë����_Y  
 

ÆÛ21. �ÈªNªq22�199432��199932��2000Y 

2. �È¯S»·�ÒÓþCÉ
´�]·;��Y  
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(�9j����
$*6W)k 

(t) ��_ßà] �
Ä=�'01:;�¹
?@>�g¯SÄ=��F��

É¦��<�oØ¬�
ý���ÃY  

¯ö?@þà2�i
A�"¹K	”q”)�¯ò��
A�"¹K	”u”)Y 

(v) �g¯S2��¹;�´¯A����CÌ�MN;i�A���Y¤Ô�W

N_�¯ò´i�_à_CD�¹; 50 ½�  (50 mg/kg à)�|­_à_Q�

g� 50 C�¯ò  (50 g/ton fish à)Y  
 

�ÈªNªGq22�198532�199432��199932��200032�2001Y 

 

l�9j����
�h)*6 

(t) B�2  

]$%]
Äý]þàò�¬ßàaÞàag.àa�@a�úaøza>§

d�úaeúa�ú��
ýY�ý
´Û�þ�LFáS�á@¯]�¬@áN

�á@¯]�FáS�±ßÏ�
ýY�Ú�@]��¬9C>N)��]$%]�

|]z�]�w´��¿a®¿aG.Ü(ñòY±¯ò�<=
Ú´þàò�Q

L´�����*+È�(Fßà] ��ÔGH�a9C>G­aGI�>³B

�ßà�ø��ÛQ´�WX��
?@>:�R¡?@Ȳ öòi� 0.2 ppm (20%

«O´i� 1 ppm�C 10%«O´i� 2 ppm)Y  

(v) BKC2  

¬�]ø9
ßàaÞà�
Ä®
þà&´�¬��
$%](W�Q´�

9Ca��aN)�
?@�D�Q´�OP>ëõS��?@YQL´����

�*+È�(Fßà] ��ÔGH�a9C>G­aGI�a>³B�ßà�ø

�Y¯ö´i� 0.5Ù1 ppmY  

({) ���2  

&´aQ´­a>¯ö´i��w�� BKCY 
 

ÆÛ21. �ÈªNªq22�198532�199432��199932��200032�2001Y 

2. �È¯S»·�ÒÓþCÉ
´�]·;��Y  
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m���	)*n�W)k 

(t) 
�Aò  (7�÷aô�ã)2  

w�
ý
þì�Wúa"�Wúa>{#ú�Rú_YDJ¬��4a¿úa

²eú��Ä=��#�þìúgK�µ
_��á�þìoú
ýp�(=YA

��4oú]"´¯S
ýþì�DJ¯SÄ=µ¢w�U
�4².�¹�lE

�¹
 U]>$%]Y¯ö��� 0.3Ù0.5 ppmYº_¬�7�÷��÷���

`i�§
´Y  

(v) 0�^  (Mebendazole)2  

¥¹
´#åW�Ã£ð�¬���º�s>}�s��Wú÷ø­�4
�

'
ýp�×�����Ú*+:ð5���þÌ��¯¬�Rú_>eú_�


�'
ýp���*+�Ô���Wúa"�Wúa{#úa��eú��Ñúa

GQú��w
´�¯òY�¯Î�I_GôÄ_�Ùú¯�w��Qú>Rú��

âã]X�x6dú¹¬��S
R	�L
ú¹.�¢SF^���ú¹]"L

o¦�� ATP C��YÖ�¯ý#5���¡¢Ã� 2Ù3 �Øw}ºýpY¯ö

��� 0.1 ppm (5%¯ò���
´i� 2 ppm)Y  

({) øùú  (Cupric sulfate)2  

�§#�Ä=^_>�^��¬�ùáú>�Þà
Ä=Û
�f
�ý�D

J�øùú7
;�ëú.{þ6d�_
gNÃ£>»¼�:��z&´���

�§gd
´�óZ�wZ´Y¯ö��� 0.7 ppmY  

(�) �^¸2  

&´>Q´­w���øùúY¯ö��� 0.7Ù1 ppmY  

(�) X�ù	  (KMnO4�j8´¯)2  

�!W�òa;�ë]Se�A�¬�ùáú] �>Ú[÷øßà] �


Y`
&´�DJ¦�gd
´Y±¯ò�
�S&´%þñºVi
W}�4


!V
?@�ý�xþ�L�YGá@
(FFáS��xcÔßà�án�´�

9CGN)8��?@Y¯ö��� 1 ppmY  
 

ÆÛ21. �ÈªNªq22�199432��199932�2001Y  

2. �È(v)a({)a(�)a(�) )�¯S»·�ÒÓþCÉ
´�]·;�

�Y  
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:�B>$opk 

_t�!C5
�i­�tQ�­na°(�tC5
��ð��¯tC5


ã�i�tQ�Y 

¤2
tÁ:;�n���pC5�°��{pC5��¯�tòvpCX��½

ã�i
�Û`  

T240 × 30 × 1.2 = 1,440 Q�Y  

_t;��¯�tÒ5  (30 CX)��i�tQY  

¤2
t*s:����{ò{p;��¯�tòvpCX��½:;
�Û�i` 

T2330 × 4 = 1,320 Q�Y  

 

q�*rst$opk 

ppm �q�­�òZX�t
����"�_tQ�ið�èñtC�Gt½

��¯ò��%�ð¯S��­� 1 ppmY  

¤2
t*s:�s�÷ø5ú��t
´ 0.3 ppm7�÷�Ä=��:;�n�

�{pC5�°��vpC5��¯�tC5��½�§�Ûi
7�÷`  

T2:;�i230 × 20 × 1 = 600 Q�Y  

'
´¯i2600 × 0.3 = 180 C��7�÷Y  
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2¤Ã (1994)  ����YµÈKÄ_â�188ãY 

2¤Ã (1999)  ßà]����YjßJÈ�13-18Y 

2¤ÃaÛäå (1999)  ��ï����"v@YÒÓzµÈ6µÈKÄÚ��153: 57-60Y 

2¤ÃaÛäå (2000)  ��ï����"p@YUÐÑÒÈÓÔþµÈæµÈKÄÚ��

164: 57-60Y 

2¤Ã (2001)  ��ï����YåW�*+äåKÄU�U`�G�UÐÑÒÈÓÔþµ

Èæ�U�167-180Y 

2¤Ã (2002)  s�*+Z=��Ã��Yupt��:�s�ßeU`þªN�UÐÑÒ
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