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 (Perciformes)  

(Percoidei)  (Serranidae)  (Epinephelinae)

Heemstra and Randall (1993) 

159

 (1984) 

18 70

70

 (Epinephelus malabaricus

)  (E. coioides )  (E. 

fuscoguttatus )  (E. lanceolatus )

 (E. tukula )  (E. bruneus )

 (Plectropmus leopardus )  

2010

2,338 11,297 35
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( ) ( ) ( ) ( ) 

95 1588 9308 16.71 

96 1586 17098 38.35 

97 1566 16813 47.39 

98 2011 12636 32.61 

99 2338 11297 35.81 

( ) 

 

101

6,280 120

50  

2003
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( ) 
Epinephelus malabaricus 

( ) 
Epinephelus fuscoguttatus 

( ) 
Epinephelus coioides 



5 

 

 

 

  

( ) 
Epinephelus lanceolatus 

( ) 
Epinephelus tukula 

( ) 
Plectropmus leopardus 

( ) 
Epinephelus bruneus 
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(1)

15 36

25 29

(2) 35 psu

25 35 psu

(3) pH 8 9 (4) 4 ppm (5)
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( )  

              
(pH) 7.5 8.5 

 5.0 mg/L  
 2 mg/L  
 1,000 /100 ml  

 0.3 mg/L 
 0.05 mg/L 

 0.01 mg/L 
 0.01 mg/L 

 
 
 

 
 
 

 
 
 

 0.01 mg/L 
 0.1 mg/L 

 0.05 mg/L 
 0.05 mg/L 
 0.002 mg/L 
 0.05 mg/L 
 0.03 mg/L 
 0.5 mg/L 
 0.05 mg/L 
 0.05 mg/L 

 
 
 

 
 
 
 
 
 
 

 0.1 mg/L 
 0.0002 mg/L 

 0.004 mg/L 
 0.005 mg/L 
 0.003 mg/L 

 0.001 mg/L 
 0.001 mg/L 

 0.003 mg/L 
 0.005 mg/L 

( ) 0.1 mg/L 

1  
( )  

2   
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( )  

 

( )  

…

 

1.  

 

2.  

15 �m  

3.  



9 

 

(1)  

 ( 8%) 10 25 

ppm 24

1

4 5 

ppm 24  

(2)  

 

(3)  

0.5 1.5 ppm 3 5
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4.  

 

5.  

pH  
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( )  

2 3 20

 

1

1 3

4 6
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 ( 1990)

 

E

 

( )  

2 3

3 4 4 6

 

1.  

2-PE (2-phenoxyethanol) PE

 (cannulation)

 

(1) 30 �m  
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(2) 30 120 �m

 

(3) 120 200 �m

 

(4) 200 400 �m

 

(5) 600 700 �m

 

2.  

 

(1) 9 10 �m

 

(2) 4 8 �m  

(3) 2 3 �m  

(4) 

1.5 �m 10 �m
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� (a) (PN) (b)(c) (PVO)

(d) (VO) (e) (SG) (SC) (f) (SD) (g)
(SZ) 
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( )  

PCR

 

1 3

 ( ) PCR

4

 
 

 
� PCR   
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3 10

5 10 3 4

 

 

( 400 �m ) 1 : 

1  (HCG) 200 500 

/  (LHRHa) 10 50 �g/

48

 



18 

 
�  

(3-4 ) 
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( )  

80
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( )  

0.77 0.87 mm 0.21

0.24 mm 28.5 30 33 psu

17 40  

1.  

36

1 2 2

45 1 2

4 53 3

1 8 2 5

 

2.  

3 35

 

3.  
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4

48

6 58

 

4.  

14 15

 

5.  

14 26

 

6.  

16 5

 

7.  

17 40
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0:36 2  1 2  

0:45 4  2 4  

0:53 8  3 8  

1:17 16  4 16  

1:25 32  5 32  

2:05   

3:35   

4:48  1/4  

6:58  1/2  

8:47   

10:15   

14:00   

14:26   

16:05   

16:55   

17:40   
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(A)2 (B)4 (C)8 (D)
(E) (F) (G) (H) - (I)

- (J) (K) (L) (M)
(N)

(A) (B) (C)

(D) (E) (F)

(G) (H) (I)

(J) (K) (L)

(M) (N)
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( )  

32 psu

500

100 150

 

26 30 80% 27

35 psu 80% 

32 psu  
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( )  

 (viral nervous necrosis, VNN) 

IgY  

1.  

 

(nervous necrosis virus, NNV) 

 

2. IgY  

IgY  ( NNV )

30
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�IgY  
 

 
�IgY   
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( )  

1.  

 (Rhodovulum sulfidophilum) 

NS 10% 

1 10 108 CFU/ml  

2.  

 (0.2

0.5 ml/ ) 1/5 20

1

1



30 

50 ppm 500 ml/

20 1

5 10

500 ml/ 20

/

10  

3.  

1,000 50 ppm

60 180 60

60

 (2 5 ) 1

-

 

( )  

1  ( ) 

60 80 �m 1
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10 : 1

200

500

 

( )  

2 3

 

30 × 25 
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20 250

90  

( )  

( )  

DHA EPA

DHA EPA

DHA EPA

NNV SPF

 

 

(Apocyclops royi)  

( 50 / ) 

2 ppm PCR  

( ) IgY  

IgY
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IgY  (

) 1  
 
NS  

Yeast extract 0.05 g 

Sodium succinate 0.50 g 

NH4Cl 0.10 g 

NaCl 3.50 g 

Mineral salts solution 10 ml 

Distilled water 90 ml 

  

Mineral salts solution  

MgSO4.7H2O 0.2 g 

K2HPO4 1.0 g 

NaCl 0.5 g 

FeSO4.7H2O 0.01 g 

CaCl2 0.02 g 

MnCl2.4H2O 0.002 g 

NaMoO4.2H2O 0.001 g 

Distilled water 1.0 L 
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(Apocyclops royi) 
�

(Acartia southwelli)  
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20 50
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2.  

1,000 3,000 1.8 2.5

 
 

 
� ( ) 
 

 
�  



39 

3.  

RC

100 600
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( )  

1.  

 

(1)  

3 4

24 27 4 28

30 3

3

2 100 500

2  

(2)  

4

10 15 /ml

2  

(3)  
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14 18

1 2 /ml

2 500

 

2.  

1.5 2

0.3 ppm

1/4
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IgY  ( NNV )

60%  ( ) 

IgY

( ) IgY
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2

 

1.  
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2.  

 

( )  

NNV

NNV

NNV 98 8

20

NNV NNV

NNV
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( ) PCR nest-PCR  

NNV PCR

nest-PCR  

( )  

90% 

 

1.  

 

2.  

 ( 50 ppm ) 24
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3.  
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1  
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4. 
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( )  ( )  

  

 600 109 02-87897158 

 
157

2  
02-29596353 

 1  02-24238660 

 57  03-3326742 

 192  03-5519548 

 120  03-5216121 

 10  037-320049 

 28-18 04-23812009 

 660  049-2222542 

 2  04-7620774 

 517 05-5523250 

 199  05-2254321 

 1  05-3620025 

 
 

501 06-6323039 

 
 

87  06-2130958 



50 

 
 

242 5 07-2249733 

 
 

166  07-7462368 

 58 23 08-7224109 

 60  03-9602350 

 5  038-227431 

 733 089-233720 

 118-1  06-9212839 

 20  082-336625 

 76  0836-22926 

 

( )  ( )  

  

 

 

1 04-8931729 

 
 

271  05-6984703 

 
 

14-2
 

05-3734330 

 

 

2-6  05-3427922 

 4  06-7880461 
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228 

 

 

1-186
 

06-7864793 

 
 

124  07-6915512 

 
 

46  07-7462368 

 

 

128  08-8667089 

 ( )  
 

( )  

  

 
153 02-33661296 

 
 

250-1  04-22840894 
508 

 
 

580  05-2732918 

 142  07-3617141 
3719 

 
1 08-7703202 
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