
1 2 3  

 

 

 

*1 *2 *3  

 

3 1

2–6

55.3 3,346 156

514 6.2 2,389 3.4

1,305 207 454
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*

3

1 2-6

355,638 23,472,108

56,000 4,928,000 82,350

18,117,000 19,000 1 254,000

16.2,000 1 782,000
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80mm 400

 

 

 

3 2

20°C

6 1

× ×

5 m×5 m×3 m

 

1 4

60mm

80mm

 

 

 

4 3 12 1 125 

kL E-1 100 kL

0.5–

1.5% 1

 

100kL

1 G-1 125 kL

1 E-2  

20°C

0% pH

1

1 1.0–3.0kL  

3 33 S

21 25 35

S

24

16

6

6  

80–110%

3

7  

0 13

 

 

 

 

1 80mm

55.3

 

 

2 G-

1 4 2 15 184

155.6

84.6% 13 120

4 3 31

 

E-2 3 28 180

134 74.4% 3

31 2  
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35mm 2,000

 

 

1.7 kL FRP 1

15°C

 

10 kL 5 m×2 m

1m 2 19.0°C

20.0–21.0°C

 

2

2

2.2 m×1.8 m 1.0m

180μm

2.15 m×1.75 

m 0.9m 408μm

24°C  

24°C

30L

 

22.0°C 10kL 2

2

 

200kL

10 m×10 m 2m 180 kL 6

25°C  

100 kL

Z M 5–15kL/

P 10–150%

P

pH

P

 

Z

M

P

1 2–6 / 4

C4

 

 
N P

�50mm 1 9

 

2 30kL

2 m×2 m 1m

 

FRP 1.7kL 1–4

2 10

15°C

 

PAV

100ppm

PCR

 

 

 

4 23 7 17 6 798

7 –12

2

7 5,492

N 2,401 43.7%

 

�����



 

4 26 9 28 2,401 N

155.7 35mm

 

3 4 4 26

9 28 2,401 N

155.7 35mm

 

PAV

 

 

 

 

 

�����



 

1 2  
 

 

 
*1 *2 

 

 

100mm 85

 

 

  

5m×5m×5m

2 6 2 3

1 2

2 6

C1000

pit-tag Biomark

 

19°C 20°C

Nested-

PCR NNV

450*m

2,000*g/

LHRHa

42 48

10

100 mJ / cm2 24

23.0°C

0.3ppm 1

 

�		�� 

�	�� ��	��

� ����� ���	°C

100%/

80% 110%

12 0.02 

mL/�� 0.04mL/�� 24

250 g 500g 1 1

17

 

3 55 S 23

25 26

27

S 24

16 6

6

 

 

 

 

1 6 17 6

24 2 644.1  

2 4

321.6 55 63 22.97

34.04mm 1.8% 10.4%

 

62.05
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1 2  
 

 

 
*1 *2 

 

 

100mm 40

 

 

 

2

120kL

 

 

3 6 24 4 2 4

33,900
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1 2  
 

 

 
*1 *2  

 

 

2mm 200

 

 

 

 

1 10kL 8 

kL 1

2 1

21°C

1kL 60

Phaeodactylum tricornutum Tetraselmis sp. 50,000 

cells/mL 100,000cells /mL

M-1  

3 3 2 4 3 2

15*m 25°C

1.0*m 30L

30

0.7mmol/L

30

25°C

200L 1kL  

1 D 50*m

200L 1kL 20 /mL

25°C

Pavlova 

lutheri Chaetoceros calcitrans Chaetoceros gracilis

1 7,000 cells /mL 59,000cells /mL

1.0*m

3 4 1

30cm×30cm

1kL

C. calcitrans C. gracilis

1

10,000 cells /mL 59,000 cells /mL 3 4

1.0*m

2 3 1

25°C

1 4 6

 

 

 

3

1 2

1 491.4  

2 3 2

2

206.5 3

4 3 2,000

1kL 2 200L

12  
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80 8.5

3 8 2 8 14

403.4

100kL 2 No 1 2 3

10mL

SS

15 mL SS

S

10 12 S

B1 1

10 1

100 10 70

4

1 1

6-7mg L

11

10-20g 2

2.49 10kL

50kL

2

B2 C1 C2 0 2

2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 7.0

8.0mm

2 No.1 1 9

No.1 2

46 0.35

0.2 No.2 43 2.14

1.8

1 80mm

8.24

50

58 96 99

1

2/3
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30mm 4

 

 

3

3 10

2

5kLFRP

40-50

33×33cm 30 1

1 30 900  

2

30L 50

5kLFRP

10

5kLFRP 100

2 19.5�

15.0�

1 100

100

3

3 7

1 1-3

1mm 30

2
3 4 8

7 -8

90×65×28cm 800-1,000

1

 

 

3

2 1 1

11 30 480

2 12 7 700

54 10

77.1

2
10

2.6 25.8mm

75

4.5 57.8

30 19,000 4
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