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( )
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 (

) 1 : 2

3. 

(1) 

2 5% Urethane

0.7 0.8 Ethylene Glycol 

Monophenyl Ether

5 15  (IU) 

 (hCG) 25 g

hCG 250 300

 (Domperidone) 

 (S-GnRH-A) 
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 ( 8-6)
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22 25
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30:00 22:00 20:00 

35:00 27:00 24:00 50%
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 (Lateolabrax japonicus)

 ( 9-1)

Japanese sea 

bass Japanese seaperch

 (Actinopterygii)  (Perciforms)

 (Serranidae)  (Lateolabracidae)

 (Lateolabrax)

9-1

Nelson

(1994)

 (Percichthyidae)

Yokogawa 1995 1998

(L. maculates)  (L. japonicas)

 (Pectoral scaly 

area length) 

PROT-1 LDH

 (D) 

0.174  (2001) b

7%

 (2001) 

 (2003) RAPD

DNA

Yokogawa 1998



MEP MPI-1 PGM

IDDH IDHP MPI-2 PGDH SOD 5

12

Yokogawa

(genetic drift) 
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10 1

( 9-2) 1986

9-2 ( ) (

)( )

( )

3.0 3.5 3.7 3.8
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1 5

7-11+5-18=22-
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2
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1
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(

)

9-1
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9-3  1989-2009 ( )

9-1  1989-2009

( ) ( ) ( )

1989 633.89 2,788 448,150

1990 × × × 

1991 689.53 5,126 854,027

1992 753.34 6,158 836,444 

1993 1,181.69 10,037 906,564

1994 1,436.97 8,785 863,976 

1995 1,533.56 10,136 1120,910

1996 1,809.84 6,995 651,400 

1997 1,474.74 5,683 483,570

1998 1,236.72 5,759 570,586 

1999 1,240.54 5,028 457,723

2000 958.35 3,955 355,477 

2001 1,052.58 4,316 334,852

2002 1,163.75 4,126 339,399 

2003 966.97 4,864 467,214

2004 776.31 7,541 657,590 

2005 685.58 7,937 611,197

2006 729.36 6,348 498,387 

2007 905.57 8,885 846,256

2008 959.93 10,329 872,691 

2009 1,000.23 9,547 830,941
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2

n-3HUFA

3.
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( )

 (1980) 

0.6 mm 1 g

1  (IU) 

 (human chorionic 

gonadotropin, hCG) 

24 1 1

95 97

 (Luteinizing Hormone-Releasing 

Hormone-analogue, LHRH-a3) hCG

0.7 0.8 mm

hCG (700 1,500 IU/kg) 

LHRH-a3 (2 5 ug/kg) 

0.4 mm

hCG LHRH-a3 (50 150

ug/kg) 2 3 hCG

1/3
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1.
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(kupffers

vesicle formation of 

eye vesicle) 

26:00 - 
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0.3 ppm
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1
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2.

(1)

(2)  (0

4 )  (-27 )  (-

18 )

 (

)

 (

)  ( / )

( / )  ( /

)

( 9-3)

 (1999) 

39.54 / 151.22

/

49.76 /

286.06 /

10.22 /

134.84 /

25.84

20.54 1.26 89.17 47.14 1.89

2

194.77

/ 296.53 /

101.76 /

52.25

34.32 1.52



9-3

/ (%)

 \ a b

3.47 (9.18) 92.31 (61.64) 39.07 (20.63) 

1.17 (3.10) 13.85 (9.25) 74.35 (39.26) 

24.07 (63.69) 30.96 (20.67) 47.21 (24.93) 

1.31 (3.47) 4.15 (2.77) 15.88 (8.38) 

1.96 (5.19) 1.24 (0.83) 8.22 (4.34) 

5.81 (15.37) 7.25 (4.84) 4.67 (2.46) 

37.39 149.36 189.40

(10 ) 0.35 (20.00) 0.14 (9.58) 1.19 (22.16) 

(3 ) 0.18 (10.29) 0.46 (31.51) 1.42 (26.44) 

(15 ) 0.10 (5.71) 0.38 (26.03) 0.56 (10.43) 

(7 ) 0.53 (30.29) 0.04 (2.74) 0.70 (13.04) 

(5 ) 0.36 (20.57) 0.44 (30.14) 1.50 (27.93) 

(3 ) 0.06 (3.43) - -

(5 ) 0.08 (4.57) - - 

(3 ) 0.04 (2.28) - -

(5 ) 0.05 (2.86) - - 

1.75 1.46 5.37

39.54 151.22 194.77 

49.76 286.06 296.53

10.22 134.84 101.76 

25.84 89.17 52.25

20.54 47.14 34.32 

1.26 1.89 1.52

a b
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1.
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2.
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)  (Fermentated 

soybean meal) 1/3 2/3

100%

2/3

1/3

 (Feed conversion rate, FCR) 

1/3

66.7%

99.4 100%

 (1995) 

15%

3.

Qinghui  (2004) 

 (P/E)

41% 12%

25.9 mg /kJ

4.

( )

1.



 (1998) 

5.4 15.4%

 (1999) 

43.62%

9.79%

2.

 (2002) 

3

( )

10%

( )

 (2001) 

A

4,000 7,000 IU E 150 200

mg B1 25 mg B6 20

40 mg C 1,000 1,500 mg

1 3 mg 500 mg

1,000 2,000 mg

( )



( )

1.

4 5

2.

3.

( )

1.

2.

3.

(1) (2)

(3)

2006

HACCP



 (TGAP)

10

 (2003)  

24(3): 11-12

 (1996)  

Japan J. 

Ichthyol., 43(4): 13-20

 (1957)  

16(1): 115-124

 (2001)  

(

) 20( ): 98-102

 (1996)  

23(2): 61-65

 (2003)  

(Lateolabrax

japonicus) RAPD

34(6): 618-624

 (2002)  

26(6): 542-550

 (1980)  

17(4): 56-58

 (1999)  

6(2): 41-44

 (1979)  

No68 9 pp.

 (2001)   

32(1): 42-48

 (2001)  

32(3): 248-253

 (2001)  b

31(2): 185-189

 (1998)  

19(1): 81-85

 (2005) -

270-274

 (1978)  Lateolabrax

japonica

30: 449-456

 (1999)  

( ) No.2-4

 (1980)  

–

32:

489-495

 (1981)  



–

33: 511-518

 (1982)  

–

34: 223-228

 (1980)  

32: 485-488

 (1986)  

135-146 pp

 (1993)  

2 46 pp.

 (1987)  

42: 165-170

 (1988)  

44:

78-84

 (1989)  

( )

 (2001)  

17-

27

 (2003)  

33(1): 22-

28

Koij Yokogawa and S. Shingo (1995)  

Morphological and Genetic Difference 

between Japanese and Chinese Sea Bass of the 

Genus Lateolabrax, Japan J. Ichthyol., 41(4): 

437-445.

Koij Yokogawa, T. Nobuhiko and S. Shingo 

(1998)  Morphological and Genetic 

characteristics Lateolabrax japonicus, from the 

Ariake Sea, Japan. Japan J. Ichthyol., 44(1): 

51-60.

Qinghui Ai, M. Kangsen and L. Huitao et al. 

(2004)  Effect of dietary protein to energy 

ratios on growth and body composition of 

juvenile Japanese seabass, Lateolabrax

japonicas. Aquaculture, 230(1/4): 507-516. 
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( )

 (Micropterus salmoides)

 (Perciformes)

(Percoidei)  (Centrarchidae)

 (Micropterus) VIII-IX

I, 10–14 III, 10-12

13-15 60-68

 (

10-1)

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

10-1  ( )�



�

�

( )

2

34 12 30

1975

18

26

20 23

30 50 cm 5 10 cm

1 3

500 1,000

1

 ( 10-2)

( 10-3)

1

3 4

9



�

�

14 ppm

3 ppm

10-2  �

10-3  

�

1.4 1.5 mm

18

26 2 3

 ( 10-4 10-1)

�

10-4  �

4 mm

3 4 6 mm

1.0

1.5% 28 30

18 24

2 3

3

4

20 1.5 cm

1.5 2 cm



�

�

0.4 ppm

30

2 5 cm  (

10-2)

10-1   ( 26 28 )

    

 32 

2 55 

4  2 4 1 20 

8 4 8 1 35 

16  8 16 2 7 

32 16 32 2 23 

3 11 

3 51 

5 30 

7 57 

9 51 

2/3 13 02 

3/4 14 33 

16 28 

14-16 23 26 

31 15 

    27-30 35 20 



�

�

10-2  

(cm) 
0.63-0.91 0.91-1.33 1.33-2.00 2.00-3.00 3.00-6.00 

    

5 6 cm

5

1/10 1/20

3 4

1 kg

3 g

45%

1.4 1.6

( )

22 24

30

( )

1



�

�

2

45%

7 10

( )

30 60

cm

 (

10-5)

10-5  

( )

( )

1 2

( )



�

�

( )

( )

( )

C

(1)

(2)



�

(3)

 (1996)  

40-41

 (1983)  

366: 11-15

 (1981) 

346: 3-6

 (1995) 

5-11

 (2005)  -

193-202
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( )  

 (Bidyanus bidyanus) 

 ( 11-1)

 (Perciformes)  (Terapontidae)  

 (Clunie and Koehn, 2001)  

( )  

 

(Thurstan and Rowland, 1995)

61 cm 7.7 kg

0.7 1.5 kg 35 40 cm

5  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

11-1  ( )  



 

 

2 3

26.3 cm

30

1.8 kg 50

2.4 kg 72

 (C lunie and Koehn, 2001)  

 (Barlow et al. 1987)

 (Clunie and Koehn, 

2001)  

 

 

 

1990

1992

1994 4 5

 (

1999)  

 

 

 

( )  

1

2  ( 30.4 cm

412.7 g) 93%

 (GSI) 2.7

GSI 0.6 3  (

31.6 cm 549.6 g) 97% GSI

10.1

(Rowland, 2004)  

7 8

GSI

0.5 1 1 m

FRP

 (Thurstan and Rowland, 

1995)  



  

 

1

C E

20 30%

0.5 2%

1

 

( )  

21 23  

(Thurstan and Rowland, 1995)

1995

 ( 11-1) 6 7

50%

81% 8

9 40%

4 7  ( 1999)  

30 ppm

2-phenoxyethanol

24

 ( 11-2)

4 mm

3 cm 20 30

1 mm

 

100 ppm 2- 

phenoxyethanol hCG

200 IU/kg 20 mg/kg LHRH-a

1 : 2 1 : 3

31 34

 ( 11-1)

1

1

1  
 
 

11-2  ( ) 



 

 

( )  

1.8 2.2 mm

0.5 mm

( 1999) 1

27 24

36  ( 11-2)  

3.4 mm

1.4 mm

1

2 3

4 5.7 mm

6 6.4 mm

8

8.4 mm 4.1 mg

10

9.6 mm 8.2 mg

20 15.4 mm

43.5 mg

 ( 11-3) ( 1995

1999 2000 2007)  
 
 

 

 

11-1   

1995

(mm)

×

  

( ) 

/ /

 (%) (×103) (×103)

5 9 1.18×1.10 20.5-25 00:03/31 11/13 85.4 230  

6 5 0.92×0.91 24.5-28 01:30/31 5/11 81.7 40 31 

7 9 - 25-29 02:50/34 5/10 87.2 66 22 

8 8 0.86×0.83 27-30 16:00/31 10/13 52.8 114 19 

9 22 0.84×0.80 27-31 01:00/31 4/10 21.7 30 3.5 

10 5 0.82×0.77 28-31.5 - 0/6 - - - 

 (1999) 

 

 



  

 

 

11-2   

 

( ) 

19-21a 23-25b 25.4-27.8c 

2  0:53 0:50 0:45 

   4:50 2:40 - 

   7:40 6:10 5:00 

   12:30 8:10 8:05 

 15:55 11:00 - 

 17:40 15:55 10:35 

 21:30 16:55 11:00 

 25:30 - 13:25 

 29:50 24:20 16:00 

( ) 36:40 32:00 24:00 

a  ( ) b  (2000) c  (2007) 

 

( )  

pH

200 500 m2

1 1.5 m 8,000 10,000 /

 ( 11-4)

10-14 0.5 mm

Thurstan and Rowland (1995) 

14

70 kg/ 60 kg/

10 kg/ 225 kg/

70 kg/

 

 

11-4    



 

 

    

11-3  (A 4 B C D E

2 F 4 G 10 H 30 ) 

 

60 90 cm

3,000 5,000

/m3 4 6 100

15 /mL 1 2

10 12

11 mm  

(Clunie & Koehn, 2001)

 

0.4 mm

5 /mL

10 10

20 20

30

30 40

 ( 11-5)

11-5 40

25.6 mm

140 270 mg ( 1999)

0.7 mm 0.6

1.0 mm  (Thurstan and Rowland, 

1995)  

 

11-5   (

) 

(Aquatic insects) 

(Chironomus spp.) 

(Copepoda) 

(Daphnia spp. or Moina spp.) 

(Branchionus spp.)

(c
m

) 

A B C D 

E F G H 



  

 

 

 

 ( 11-6)

30 mm 5 8

25 35 mm 0.5 g

FRP 9 : 1

20

 

 

 

   

  

  

 ( ) 

 (5mm)  

11-6   ( Rowland et al., 2007)

   

 5,000-10,000  

  

  

  

   

 3,000-5,000  

 500 g 

 

1  

    

5-8 4-9  

2-4 6-11  

5-9 11 4  

1-2  



 

 

24 10 

psu 1

 (Thurstan and Rowland, 

1995)  

10 psu 1

3,000 5,000

2 4 15 20 g

95%

2 3 3 4

1.0 1.3

25,000

16 g 80,000

7.4 g (Rowland et al., 1998)

10

25 0.75 1.0 g

1

 

 (5 15 g) 10

500 g

20 50 g

2 3 g 5

0.5 g (Rowland, 1995b)

21,000 43,000

10 1.6 2.3  (Rowland 

et al., 1998)

60,000

 ( 1995)

 

 

 

 

( )  

 (

)

 



  

 

2 m 3%

66 m

5% 40 m 

(Ogburn et al., 1995)

2 3  ( 11-7)

 

 (5 10 cm)

500 kg

 (Ogburn et al., 

1995)  
 

11-1   

 

( )  

11-3

10

2 38

23 28

 (

1995) 31

 ( 1995)  

3 psu

20 psu

12 psu  (Guo et 

al., 1995) 4 psu

 (Kibria et al., 1999)  

2 ppm

5 ppm



 

 

1

1 1

6  (Rowland, 1995a)  

pH 6.5

9.0 pH

pH

10.2

pH

 (Rowland, 1995a)  

 (Yang et al., 2002)

 (Rowland, 1995a)

 (NH3) 

 (NH4
+) pH

0.36 ppm

0.06 ppm

 (Frances et al., 2000)

1 ppm

3 ppm  (Rowland et al., 

2007)

16 ppm

1.4 

ppm  (Frances 

et al., 1998)  
 
 
 

11-3   

 23-28  ( ) 3  10-32  

 < 5 psu 1   

 > 5.0 ppm 2-3  

pH  6.5-8.5  2-3  

 20-400 ppm 1   

 < 3 ppm 2-3  < 1 ppm 

< 4 ppm 2-3  > 1.4 ppm  

 < 20,000 ppm 

 < 0.5 ppm 1   

 < 0.002 ppm 1   

Rowland (1995a); Rowland et al. (2007)  



  

 

( )  

20 2 3

pH

pH

 

20 50 

cm 20 cm

10 20%

 

(Rowland, 1995a)  

( )  

 (geosmin) 

 (2-methylisoborneol)

 (Streptomyces)

 

(Anabaena)  (Aphanizomenon)

 (Lyngbya)  (Oscillatoria) 
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6 23

 (Pelodiscus sinensis) 

( 15-1)  
 

15-1  ( ) ( ) 

 

7

5

 

( )  

16

 

( )  

15 35

25 30 15

12

15



 

 

35

3 4 3 4 5 7

20

3

4 2 3 1 9

4 6 5

1 50 100

15 20 mm 8 9 g

8 10 cm 6 8 cm 8

10 cm 1

20

22 36 56 74

1 3  ( 15-2) 

 

 

 

 

 

15-2  68

 

 

1926 1931

1976 270 1983

924  

 

 

 

1981

110 40



  

 

1991 10

9.3 1994 12

45.06 516 5

 ( 15-1 15-2)  

1998

 ( )  

( 15-3)

1999 250.4

3,776 592  ( 15-3)  
 

 
 
 

15-1  1981 2005  ( ) 

    

1981 - 84 90.5 - 0.1 12 19 209.13

1982 5.00 66 62.5 - 0 12 34 182.83

1983 5.20 46 46 - 1 14 33.2 147.00

1984 6.70 28 41 - 2 8 39 128.18

1985 2.10 17 17 - 1 3 40.2 84.30 

1986 1.00 8.5 11.45 - - 3 9.65 35.30 

1987 1.50 6.4 10.71 - - 3 10 31.65 

1988 0 6.58 8.03 - 0.4 3 8.9 27.41 

1989 0 6.02 10.65 - 0.05 39 11.8 67.62 

1990 0 1.28 6.37 - - 1 10.1 18.75 

1991 0 0 6.17 - - 10 9.3 25.47 

1992 0.42 2.93 6.17 - - 2.31 10 21.43 

1993 0 2.73 1.18 - 0.02 4.83 13.50 22.68 

1994 2.5 1.21 1.32 - - 5.24 45.06 55.33 

1995 3 7.12 4.32 - 6.80 10.80 76.41 108.59

1996 7.6 8.65 7.93 - 2.13 11.30 79.38 117.13



 

 

1997 11.10 25.61 7.93 10.70 13.35 22.75 161.10 252.68

1998 6.0 25.11 63.65 10.36 10.11 29.52 203.16 352.08

1999 7.0 26.49 38.91 7.43 12.57 35.46 119.74 250.07

2000 6.5 23.41 24.20 5.48 16.11 35.68 110.55 221.10

2001 0 29.31 28.25 4.00 20.53 13.38 114.05 212.19

2002 0 24.26 30.84 4.09 11.51 18.08 93.48 184.29

2003 1.01 29.53 31.71 3.27 10.73 15.78 25.13 192.76

2004 1.20 29.23 29.01 2.55 16.14 21.28 103.10 203.50

2005 2.0 38.43 24.66 1.00 17.14 22.80 101.96 208.73

 
 
 
 

15-2  1999 2007  ( )  ( ) 

 ( ) ( ) 

1999 3,776 774,898 

2000 3,514 811,050 

2001 2,942 433,184 

2002 2,738 507,411 

2003 3,159 606,316 

2004 3,036 624,801 

2005 2,602 537,943 

2006 2,085 410,177 

2007 2,355 628,877 

 

 

 

15-3  1999  ( ) 

   

  39 50 70 40 70 73 250 592 
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A.  

B.  

C.  

(

) 

 

 
 

 

 



 

 

( )  

1.  

50 g 50 250 g

250 g 1,500 g

4 : 1 : 4 : 5

 

2.  

50 g

3 8 m2 0.3 0.4 m

0.1 0.15 m 50

100 g 20 100 m2

0.6 0.8 m 0.3 0.4 m

250 g 40

300 m2 1.6 m 0.8 1.6 

m 100 1,500 g

50 300 m2 1.6 m

1.2 m  

T

30 cm

F

 

1/50 1/20

8 10 cm

15 cm 25 cm

10

 



  

 

 (5

10 /m3) 

 

3.  

 

4.  

3

5

5

3 5

3 5

6 10

15

35

 ( 15-5) 

1 m

2 m

 
 
 

15-5  ( ) 

 

5.  

20 30°

20

30°

 ( 15-6)  
 
 

15-6   



 

 

6.  

1.5 1.8 m 1

1.3 m 30 cm

2 m 40 60 cm

20 30°

15 20 cm

 

 

 

 

( )  

1

20

2

 

( )  

1 1.5

1 5 kg

3 5 : 1   

1.  

(1)

(2)

4 5

 

2.  

3 5 : 1

 

3.  

9

8 30

2



  

 

6

 

( 15-7 15-8)  

 

15-7  

 

 

 

15-8  36  

 

(1)

4 g

(2)

16 18 cm

(3)

 ( 15-9 15-10)  
 
 
 

15-9  

 

15-10  

( ) 

 

4.  

 

(1)  



 

 

 (30 35%) 

 

(2)  

 

 ( 15-11 15-12)

56 74

3.29 4.25 g 70 80%

5

10 cm

 
 
 

15-11  ( ) 
 

15-12  ( ) 

 

(3)  

3 10 m2

5 10 cm



  

 

5 10 cm

26 36

80%

 

(4)  

90 95%

90 × 120 cm

A.

B. 7 10 cm

C.

14 16 cm

30 33 75 85%

 

(5)  

30

 

 

 

 

( )  

 

1.  

90 100

 

2.  

 (100 ppm) 



 

 

 

( /60 70kg)  

3.  

3 4

1 2

 

( )  

1.  

5 mg/L

 

2.  

20 40 cm

 

3. pH  

pH

7.5 8.0 pH 

9.5

pH 4.5

 

4.  

 ( 1

) 

 

5.  

1 m 2 m

 

6.  

0.1 1

50 100 g 40 60 50 100 g

120 160 100 g 25



  

 

30

 

( )  

1.  

3 5 g

1 3 4 3 5

50 100

/m2

10 g

 

2.  

2

 

3.  

10 12 g

30 35 /m2

15

20%

10 15%

5 8% 3 4

1 1.5  

4.  

100 g

10 15 /m2

1 2

2 3% 5 6%

10 cm

 

5.  

(1)

(2)

30 40%

(3)

10 40%



 

 

 

( )  

1.  

2 3

7 psu

10 15

 

2.  

 

3. 

 

 

 

 

( )  

 

1. ( )  

 (Aeromonas

hydrophila) 

 

2.  

 (Mucor sp.) 

20 60

70 80%

 

3.  



  

 

 

4.  ( ) 

 

( )  

1.  

 

2.  

 (amoeba) 

 

3.  

 (Eimeria sp.) 

 

4.  

 (Chilodonela sp.) 

 (C. cyprini) 

 

5.  

 (Tetrahymena sp.) 

35 90 �m

 

6. 

 (nematoda) 

 



( )

1. 

2. 

80 100 ppm

 (1979)  ( )

41: 23

 (1997)  ( )

5-6

 (1995)  -

277-280

 (1988)  -

1-18

 (2005)  ( )

- 225-230



( )

13 267-280, 2011 

( )

11

 (Corbicula 

fluminea)  (C. formosana)  (C.

maxima)  (C. producta)

(Geloina erosa)

 ( 16-1) 

16-1  

13 15 mm

2 cm

( )

( )

1 2 cm

2 20 cm 2 5 cm

15

18 22

22 25



1959

1971

1959

1989  (

)  ( )  ( )

1999 2009

2008 11,475

74.8%

24.9%

2004

1,800

2005 400 2006 136

2008 34

(1999 2008) 

1999 42.1

2004 47.9

2007 40.7 2008 42.3

40.7 47.9  (

16-2)



16-2  1999-2008 ( )

 ( )

 ( )

 ( )

( )

22 25

( )

1. 

 ( )

1 : 1 1 : 5
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0
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30 cm
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3. 

4. 

70 80%

20 30%

10 cm

10 cm

10 cm

5. 

6. 

7. 

8. 

9. 

( )

1. 



5 10 cm

2. 

 ( /60 70kg) 

3. 

3 4

1 2

( )

1. 

10 15

22 25 32

2. 

3 mg/L

10 cm 0.8 mg/L



3. pH

pH

6 9

7 8.5 pH 5 9.5 pH

6

pH 4

10.2

4.

1

45 cm

5.

0.3 mg/L

6. 

0.2 mg/L

7. 

1

mg/L



( )

 (1

3 )  (8 10 )

0.11 mm 2 30

14 20

20

(trochophore) 0.16 mm

 (veliger stage) 

 (Chlorella) 0.03

0.05 mm  (velum)

12 0.02 mm 0.01 mm

 (juvenile stage)

20 30

( )

1

1.2 cm

2 cm

2. 

4 6

3. 

4. 

D 26.7

( ) (1)

16  ( 1 )



0.11 0.12 mm (2) 17  ( 2

) 0.16 mm

18

3.5 

mm 35 20 21.5

2

23 24

D (3)31 62  ( 3 4

) D

D

0.01 mm

(4)94 262  ( 5

12 ) D

0.015 mm 12

D 0.18 mm 0.25 

mm 0.01 mm 0.02 mm

(5) 13 25 D

0.38 mm 0.27 mm

26

0.45 mm

0.29 mm 20 30

0.5 cm

 ( 16-3)

16-3  (A 17

17 0.16 mm B 18

C 24

D D 3

D E 10 D

F

0.38 mm 0.27 mm G

0.2 0.3 0.5 0.6 0.7 

cm) 

A B

C D

E F

G



( )

10,000 20,000 / 1,200

1,500 / 8,000 /

200

1

45 cm

( )

1. 

60 cm

1 : 3 1 : 

5

30

10 15 kg 2.5

7.5 kg 2.5 5.0 kg

1

 ( ( )

) ( 16-4)

35 cm



16-4  

2. 

(1) 

(2) 

5

10 cm

(3) 

1.5 2

(4) 

A.

4,000 5,000

 ( 16 cm)

B.

C.

32



3. 

(1) 

1 m2 1

1 2

(2) 

A.

B.

C.

(3) 

80%

0.8

A.

B.



A.

B.

C.

A.

B.

2/3

4 6

( )

4 8

150 200 /

3 5

6 10

600 700 kg

12,000 18,000 kg

1. 

2. 

3. 



( )

( )

 (Platyhelminthes) 

 (adhesiveglands)

1 2

( )

( )

1. 

2. 

12 1



3. 

12 1

4. 

 (1995)  -

241-244

 (1995)  -

252-255

 (2005)  -

237-242

 (1995)  

162-163

 (1935) 

31(1): 1-14

 (2002)  

18-25

 (2002)  

39-47

 (2010)  

22-24
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( )  

 (Macrobrachium 

rosenbergii) 

 ( 17-

1)

 (Palaemonidae)

 
 

17-1   

 

 (Macrobrachium)

 (Exopalaemon)  (Palaemon) 

3 1

1 16  ( 17-2

17-1)  

17-2   

 

17-1   

                     

 M. asperulum 
 M. austral 
 M. equidens 

 M. esculentum 

 M. formosense 

 M. gracilirostre 

 M. hirtimanus 

 M. horstii 
 M. japonicum 

 M. jaroense 

 M. lar 

 M. latidactylus 

 M. latimanus 

 M. mammillodactylus 

 M. nipponense 

 M. rosenbergii 



 

 

 (Atyidae)

 

Palaemon

carcinus P. dacqueti P. rosenbergii

1959 M. rosenbergii

M.

rosenbergii dacqueti (Sunier, 1925)  (

) M. rosenbergii 

rosenbergii (De Man, 1879) (

)

M. dacqueti M.

rosenbergii Dalsy & Peter 

(2007) 

M.

dacqueti

M.

rosenbergii dacqueti  

( )  

 (cephalothorax)  

(abdomen)

 (carapace) 

11-

14/3-6

 (antennal spine)  (hepatic 

spine)

13 5

 ( antennule)

 ( antenna)  

(mandible)  (maxillule) 

 (maxilla) 8

 (maxilliped - ) 

 (pereiopod - )

 (mouth 

part)

 (chelipeds)

2

 (propodus)  (wrist carpus)

 (merus)  (ischium) 

 ( ) 

 

 (somite) 1

 (telson)



  

 

 (uropod)

 (tail fin) ( 17-3)  

 

17-3   

 

 

( )  

 

8 22 psu

11  

( ) 

 

1

4 5

 

2 3

1

 

 

 

 

( )



 

 

 (

 (sperm cord) 

2 3

24

1 3

1

30 40

1 8 10

1,000 1,500

28°C 20  ( 18 23

)

 ( 17-4)  
 

17-4  ( ) 

 (zoea) 

1.7 2.0 

mm

 ( ) 
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) 

11

7

9 mm

 (post larvae) 

 

18 35

25 32 18

16 17



  

 

14

11

39  

5 ppm

2 ppm

1.6

0.96 ppm 1.04 0.83 ppm

 

 

 

 

 

 (M. americanum)

 (M. carcinus)  (M.

malcolmsonii)  (M. choprai)

 (M. vollenhovenii)  (M.

lar) 
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300

 ( ) 

 (

) 1971
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(  > 200 ) 
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 (

2005)  
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14 1997
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400  
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( )  

1.  

 

2.  

 

3.  

 

 

4.  

(1) (2)

(3)

 

( )  

1.  

 

(1)  

 

 ( ) 



 

 

 

(2)  

 (

)

 ( )  

( )  

12 16 psu pH

7.0 8.5 5 ppm

17-2

 

(3)  

 (

)

 

2.  

10 psu

 
   

17-2   

       
  

(ppm)

  

(ppm) 

 

(ppm) 

(

CaCO3) 
< 120

- 2325-

2715 

(Ca) 12-24 390-450 175-195

(Mg) 
10-27

1250-

1345 
460-540

(Fe) < 0.02 0.05-0.15 < 0.03 

(Cu) < 0.02 < 0.03 < 0.06 

(Mn) < 0.02 < 0.4 < 0.03 

(Zn) 0.2-4.0 0.04-4.6 < 0.3 

(Cr) < 0.01 < 0.005 < 0.01 

(Pg) < 0.02 < 0.03 < 0.03 

(Cl) 
40-225

19000-

19600 

6600-

7900 

(SO4) 3–8 - - 

(PO4) < 0.2 - - 

(H2S)    

(TDS) 
217 - - 

(NTU)    

(ppm) > 4 > 5 > 5 

(NH4
+) - - < 0.1 

 

(NO2-N) 
- - < 0.1 

 

(NO3-N) 
- - < 20 

pH  6.5-8.5 7.0-8.5 7.0-8.5

( ) - - 28-31 

-  

Michael, 2002 

 

 



  

 

 (CaCO3) 150 mg/L 

 (Michael, 2002) Brown et al. 

(1991) 

50 200 mg/L  

 

 

 

( )  

1.  

(1)

(2)

(3)

(4)

2

1 (5)

(6)

1.5 4

 ( ) 

 

2.  

1

(1)

25 30 g (2)

(3)

3 : 

1

 

3.  

(1)

0.8 × 0.8 × 1.2 m

60 × 70 × 12 mm

8

10 5 8 kg

(2)

4 5 1.5 2.0 kg



 

 

 

4.  

 

 

(1) 5 10 m2

(2)

50 100 m2

1.5 2 m

0.5 0.7 m

1 1.5 m

 

 

5.  

15 ppm

10 25 /m3  

 

(1)  

28

25 26

 

(2)  

1 3%

 (

) 2  

(3)  



  

 

1/3 1/2

4 ppm  

(4)  

pH

 

( )  

1.  

1

5 7 1

3 6

30

 ( 17-6)  

 

17-6   

(Chow et al, 1982) 

2.  

24

1 3

 

3.  

(1)  

I

 

(2)  

26

28 20

12

16 17

20

2 3

 

(3)  

 

(A)  



 

 

26 28

10 14 

psu  

(B)  

 

( )  

0.6 mm

 

1.  

26 28

4 1 2

6 3 8

1 1.5

1 2

3

4

 (holobalstic cleavage) 5

 (superficial 

cleavage)

 

2.  

20

256

 

3.  

44

1

 

4.  (nauplius embryo stage) 

62 2

1 3

3

2

 

86

 

110 2

2



  

 

2

Y

S

 

134

 

5.  (zoea embryo stage) 

183

1

2

2

216

 

3

5

 

389

 

6.  

19 20

 

( )  

26 28.4 13 21 

psu 22 34 11

 (postlarvae)

 (zoea stage)  (mysis stage) 

28

17-3

 



 

 

17-3   

( )

 1-2 

3

6

7

 

 2-3 

1/0 2

5

 

 4-5 

2 7

 

 6-7 

2/0 3 2

 

 7-9 

3

1

 

 9-12 

1-5 2

4

 

 12-16 
2

6  

 16-17 

3/0

7

 

 18-21 

9/1

9

 

 20-24 

10/1 4

11-12

 



  

 

 23-28 

11-12/2 6 7

14-15

1

 

 

 
22-34 

5-6 32

2.8 5

3

 

(1983) (2000) 

 

 

( )  

1.  

(1)  

 

5 10 m2 1.0 1.5 m

 

(2)  

(3)  

 

(4)  

 

2.  

8 10

12 15

1

7 9

5 7  



 

 

3.  

1

2

 

(1)  

 

2000 Lux

25 28 2 g/L 10 15 

psu 18 24

30

120 /cm

1/2 1/3

 

 

(2)  

24 30 /cm

11 15 20 /cm

20

10 /cm  

(3)  

5 6

3 6

5 7 2 2.5

1

 

4.  

(1)  

200 600

/cm

10 30 psu 10 20 



  

 

psu 10 15 psu  

(2)  

1/3 1/4 5

7

 ( )

 

(3)  

1

2

 

5.  

 ( 90% ) 

 

(1) 1/2 2/3

1

1

 

(2)

12 24

 

( ) ( )  

0.7 0.8 cm

3 5 cm

 

1.  

 ( )  ( )  

(1)  

50 m3

 

(2)  

10 50 m2 1 m

10 cm

 



 

 

(3)  

0.8 2.0 g

300 2,000 m2

5 8 × 2 3 × 0.3 0.5 m

 

2.  

2 40 50%

5,000 /m2

1

 

1,000

/m2 2,000

/m2

20  

4 10

1,000 /m2 0.02 g

200 /m2 0.3 0.4 g 75

/m2

 

3.  

(1)  

 

7 10

1 mm

 ( 40 50%

)

 

(2)  

 ( ) 

10 20%

4

50%  



  

 

 

(3)  

1

 

4.  

10 30 

cm  ( 3 

mm) 5 6 mm

2 3

 

 

(1) 12

 

(2)

20  

(3)  

(4) 17-4

 

 

 

17-4   

 

( ) 

( ) 

1-4 4-6 6-10 10-12 12-16 

 15,000 8,000 6,000 5,000 3,000 

1.5-2.0 cm   

3.0 cm  1/4-1/5 

 

 

 

 

 



 

 

 

 

 

( )  

 ( 17-7)

 

 

17-7   

 

0.2 0.3

0.4 0.6

 

0.9 m 0.75 m 1.2 

m

1.2 1.4 

m

1 : 500 

(0.2%) 1 : 200 (0.5%)  

30 60 cm  ( ) 

3 : 1 4 : 

1

 (

)  

 

0.2

 (HP)  ( 17-8) 

 

17-8   



  

 

( )  

1.  

1

20 40 kg

 

2.  

15 20

50 70 cm 1,000 m2 22 13 

kg 3 5 15 23 kg

23 37 kg  

 

( )  

1.  

 (33 )

 

2.  

(1)  

50 70%

70 80%  

(2)  

20

 

(3)  

 

(4)  

2 3 psu

5

30

( )  

 

1. 

 

(1)  

 (



 

 

) 

500 kg/ /

1 4 /m2

 

(2)  ( ) 

4 20 /m2

500 kg/ /  (

) 

 

(3)  ( ) 

 ( 0.2 ) 

20

/m2 5,000 kg/ /

150 /m2

 

2.  

 

( )  

1.  

 

 

4

 ( )

 

2.  



  

 

 

 

3.  

(1)  

Michael (2002) 

 

 

(2)  

4

13 15%

3  ( 4 5

9 10 ) 3 10 g

7 12% 10 g

4 6%

30% 20

30% 40 50%

 ( )  

 

(3)  

 

1 2/3

2



 

 

1

1.5

 

 

( )  

1.  

(1)

3 mg/L (2)

18 35 22

32 25 30

14 39 (3)

0 15 

psu (4)pH

pH 7 8  

2.  

 

(1)  

 

(2)  

2,000 m
2

1  (HP)  

 

(3)  

85%

 

4 8

 

30 40 cm
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Ca

8 10 ppm
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3

4 g 2 3

5

10 6 10 g
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2 3 20

40 g/  
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