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Crassostrea
nippona

1tFRP

4tFRP 1tFRP 30t
250L

1tFRP

Chaetoceros calcitrans
Pavlova lutheri

C.calcitrans
Chaetoceros gracilis P.lutheri

1 30 1 60
1tFRP 250L

100L

4tFRP

C.gracilis
P.lutheri

1

8 4 9 20 10
D

16 16 20
0.42 2.17 /ml 8

322.85
D

0.5 40.7% 3

7

9

D

2
8

0.32 0.80 /ml 10,050
75,180 0.4

9.1% 1 0.7
29.3 /

23
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1
22

2011 147-148
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Crassostrea gigas

2009

1tFRP 30t

1tFRP
D

4tFRP 30t

30t

Chaetoceros calcitrans
Pavlova lutheri

C.calcitrans
Chaetoceros gracilis P.lutheri

1 60

4tFRP 1tFRP

30t

C.gracilis
P.lutheri

1

6 21 7 4 4
D

4tFRP 4 30t
2 14 22

0.36 1.34 /ml 4 1,384
D

15.0
62.2%

2
4tFRP 3 1tFRP 3

0.84
1.05 /ml 30,780 910,935

1.9 11.4%
1 7.5 47.3 /

23
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1

2

C Chaetoceros gracilis 400 cells/cc

( )

BW ( )

2011 1 14 1 19 2 14
3 3

0.5t PE 1 1t PE
2 1tFRP 5

0.5t PE 1t PE
1tFRP 15 30 238

402.6g

5 20g/t
0.5t 1

5
5 /

2011 1 14 5 30

17

3% 30L
3 KCl

0.5t PE 3 1

1
20

2
21 2

2 1t PE
1t 30t

30t
1t 930 2,400 30t

10,330

23
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0.5 18 2
0.5 18 30
1 (5 ) 18 2 3
0.5 (32 ) 18 30 10
1 (5 ) 20 - 3
3 ( ) - 10

/

2 1 C

2 C

4t 34

1t
5 30t

32
100L

2 3%KCl
3

5 20 10 18

1t 1
1 /t 5/9 10/14

30t SANSO
PMD 641B2

2 1/2
2

C

Chaenogobius annularis

3
2011 7 26

2011 7 25
250ml

500ml 1

100 3
3

24
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4
500 / 7.94mm±3.14

80L 50L 4
5 / 25.67mm±3.23

3
0.5g/ 3

8 19
3

7
5

36.6%

113
41.2%

78.5%

6
341 17

5,973 91.3%

(%) ( ) (%) ( ) (%) ( )

2005 136 38.2 7 71.4 11,132 31.5 116

2006 115 28.7 8 75.0 10,390 30.9 786

2007 156 30.8 9 33.3 5,130 33.6 1

2008 174 57.1 12 75.0 12,225 66.4 1,083

2009 135 51.1 10 70.0 10,490 57.0 541
2010 135 52.5 11 90.9 9,825 47.3 124
2011 238 36.6 17 41.2 5,973 78.5 325

23
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7
14.9

53.7%
5,973 2,870

8
466

5.6mm 65
1.1%
9

2,059
3.6mm 260

1.3%

1 2
4.00mm 325

30t

4

30t 2.3 1/2

5

( ) ( ) ( ) (%)

2011

1 3/14 15.3 37 0 -
2 3/15 15.5 37 0 -

3 3/17 18.0 6 480 77.8
4 3/23 18.0 36 0 -
5 3/24 16.0 6 93 65.6

6 3/25 17.6 4 0 -
7 3/28 9.3 8 0 -

8 3/31 18.0 8 650 85.3
9 4/12 14.7 22 0 -
10 4/13 14.4 29 1,505 80.9

11 4/19 18.5 17 0 -
12 4/21 13.5 8 275 45.5
13 5/2 18.7 24 120 60.8

14 5/6 15.6 23 300 62.7
15 5/9 16.2 17 850 91.3
16 5/24 19.0 25 750 148.9

17 6/9 18.2 34 950 66.2
5,973 78.5

t-test P<0.05

6 7

t-test P>0.05
t-test P<0.01
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No. ( ) ( ) (%) ( ) (%)
2011 2011

A-1 3/17 1t 120 92 76.7
A-2 1t 120 100 83.3 4/8 21 47 47.0
A-3 1t 120 101 84.2 4/9 22 55 54.5
A-4 1t 120 86 71.7
A-5 3/24 1t 93 61 65.6 4/8 14 1 1.6
A-6 3/31 1t 108 86 79.6 4/16 16 59 68.6
A-7 1t 108 100 92.6 4/16 16 59 59.0
A-8 1t 108 106 98.1
A-9 1t 108 94 87.0 4/16 16 66 70.2
A-10 1t 108 80 74.1 4/16 16 75 93.8
A-11 1t 108 86 79.6 4/16 16 48 55.8
A-12 4/13 1t 105 94 89.5 4/27 14 79 84.0
A-13 1t 105 60 57.1 4/27 14 59 98.3
A-14 1t 105 99 94.3 4/27 14 50 50.5
A-15 1t 105 142 135.2 4/27 14 105 73.9
A-16 1t 105 95 90.5 4/28 15 51 53.7
A-17 30t 1,033 1,020 98.7 4/29 16 580 56.9
A-18 4/22 1t 177 58 32.8 5/10 18 4 6.9
A-19 1t 135 140 103.7 5/10 18 17 12.1
A-20 5/2 1t 120 73 60.8 5/14 13 48 65.8
A-21 5/6 1t 100 68 68.0
A-22 1t 100 52 52.0
A-23 1t 100 68 68.0 5/18 12 34 50.0
A-24 5/9 1t 120 100 83.3 5/22 13 82 82.0
A-25 1t 120 119 99.2 5/22 13 53 44.5
A-26 1t 120 109 90.8 5/22 13 44 40.4
A-27 1t 120 104 86.7 5/25 16 50 48.1
A-28 1t 120 84 70.0 5/22 13 152 181.0
A-29 1t 120 110 91.7 5/22 13 156 141.8
A-30 1t 120 141 117.5 5/22 13 105 74.5
A-31 5/25 1t 188 318 169.6 6/8 15 144 45.1
A-32 1t 188 326 173.9 6/6 13 205 62.7
A-33 1t 188 239 127.5 6/7 14 115 47.9
A-34 1t 188 234 124.8 6/7 14 91 38.7
A-35 6/9 1t 100 51 51.0 6/22 14 32 62.7
A-36 1t 155 126 81.3 6/23 14 56 44.4
A-37 1t 100 48 48.0 6/23 14 41 85.4
A-38 1t 155 161 103.9 6/24 15 49 30.4
A-39 1t 240 112 46.7 6/22 14 60 53.6

( ) 5,851 5,343 91.3 14.9 2,870 53.7

( )

23
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( ) (mm) ( ) (%)
2011 2011

1t 4/8 35 5/6 49 1.8 1.2 3.4
1t 4/9 52 5/6 49 1.8 0.6 1.2
1t 4/29 580 6/27 74 9.6 5.6 1.0
1t 4/27 79 5/26 42 1.6 2.1 2.7
1t 4/27 59 5/26 42 1.6 1.8 3.1
1t 4/27 51 5/26 42 1.9 3.5 6.9
1t 4/10 4 6/7 61
1t 4/10 17 6/7 61 3.2 0.5 2.9
1t 5/16 49 6/7 35 1.7 3.1 6.3
1t 5/19 23 6/7 31 1.6 5.7 24.8
1t 5/22 44 7/4 55
1t 5/24 52 7/28 79
1t 5/25 53 7/28 79
30t 5/25 50 6/17 38
1t 5/24 72 6/17 38 1.4 0.8 1.1
1t 5/24 13 7/29 80
1t 5/22 105 7/29 80
1t 6/7 161 7/29 80
1t 6/6 117 7/29 80
1t 6/6 114 7/21 57 3.5 0.4 0.4
1t 6/6 3 7/25 61 9.6 0.3 10.0
1t 6/22 32 7/25 46
1t 6/22 60 7/25 46
1t 6/24 58 7/25 44
1t 6/23 41 7/25 45
1t 6/22 50 7/25 46
1t 6/22 25 7/25 46
1t 6/22 60 7/25 46 5.0 0.4 0.7
( ) 2,059 54.7 3.6 26.0 1.3%



169

2011 10 1
10 4

10 13
10 20

1
2m 4m 6m

50cm 50cm 4
2

COD IL

ImageJ 1.45

2 3.5m
29.0mm

7.8 3,689 10 18

1m
1m 4mm

50cm 50cm

3
1 5

3

1m 1m
2m 2m
50cm 50cm

0 10m 0 10m
10m 20m 10 20m

3

^1/2

^1/2

Le mm L
mm B

mm

23
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4
9

2
10

2m 15

5 25 50mm 100 125mm 150
175mm

125mm 2m

6 50g 55%
COD 7

2m 18.2mg/L 4m 15.7mg/L
5mg/L 100g
2m

IL 8
2m 5.5% 4m 7.m%

4%

9
4000 4m 32.0% 2m
34.0%

4m 2.8% 6m 8.6%
2m 27.6% 4m 56.8% 6m 11.6%

4m 2.3%

Le
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10
2m 27.6% 4m 56.8% 6m 11.6%

11
17.6 19.0

12
5 32%

2m 20% 4m 6m

1
2m 21 4m 6m

sp 18 11
2m 216.9g

4m 6m 313.2g 121.0g

2
2m 18 4m

46 6m
2 2m

366.6g 4m 130.5g 6m
3.7g

3
2m 17 4m sp

27 6m 5

23
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2m 74.0g 4m
130.5g 6m

3.1g
4

2m 4m 334
14 6m 24

2m
239.8g 4m 232.8g 6m

32.8g
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13
3,689 1

480
13% 3

2 1

1

14
29.0mm 1

18.0mm
7.7

15
1m

189.8mm
1m 10-20m

Welch Two Sample t-test P 0.01

16
2011 11 17 1m 2m

0 10m 1
10m 20m 3

2012 3 5

1m
17

2011 11 17 2011
3 5 60 270mm

180mm 120 270mm
180mm 60

270mm
18 2011

11 17 34 93g
6 147g 2011 3 5
6.4 524g 140g

40 380g
60g 20 420g

1

1996 44 3 249-254
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2009
9 5

2006

1 2
12

VA-W07 12cm
23 2/s 12L 12D

60

Erd-Schreiber P1

2012 2 2012 5

2012 2

30cm

4

72
36

9
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5 24
1

5

3
2

8

4 2
2

72 36

1

2009 57 4 579-585
2

20
2010 183-188
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11 25 12 26
3 25

11 25 3cm
12 26 5cm 3 25 20cm

11 25 2cm
12 26 5cm 3 25 10cm

4
24

23
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5 8 10 20

/
100

8 3
1 20

10 3

6 30

1m 1m 3

5
5

7 15

6 29

800g
500ml PET

6mm
1

1 2 /

27

1
5 5

100% 6 70% 8

6 19%
30% 100% 8

6 100%
8

2

23



180

20 11
11 12
15 12

12 1
1

10 12
1 10
3 13.5
2 5.6 3

10
2 8.6 3

10
1 3

7 15 3

7 18 19 6
8 1 3

8 1
8 29

10 1

10 29

8 1

2
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4

10 28 99 236 15mm
3 26 294 865 80mm

10 28 209 250
157mm 3 26 631 780
265mm

800mm
3 80mm

5

10 28 136 299 45mm
3 26 984 1960 327mm

11 28

1 11

24 3

14
2007 2011 5

9

4 8
2

0

100

200

300

400

500

600

700

800

900

10 1 11 1 12 1 1 1 2 1 3 1

0

200

400

600

800

1000

1200

1400

1600

10 1 11 1 12 1 1 1 2 1 3 1
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2
3

5m

2012 2 15 1 20
1

1.6t 1.8
5

12

30 30

40mm

10 St.2 4 6 7
9 10 11 12 13 14 15 16

1
2 37 3,648
22,211.3g

2,649
72.6%

474 13.0% 2 85.6%
9,584.4g

43.2% 8,803.6g
39.6% 1,061.8g 4.8%

87.6%
8 7

St.1
773 2,633.9g St.8 762 2,924.8g
St.18 548 1,761.6g

St.1 48 202.4g

8

3 28.3mm 3.7g

St.1 2
40mm 3 10.0%

60mm

33mm
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g

g

g
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12

6
40mm

40mm
4

280m2 1m 280m
0.6

St.8
17.41g/m2 St.1 15.68g/m2

20 40mm
0.1g/m2

0.01g/m2 0.1g/m2

0.01g/m2

3
3 5

4 1989
6 36t 7

8 10,000t 9
10

10 11
100t

40mm

0.81t

6

5 St.1
4.6 /m2

2009
60%

1
5

18
2 00 8

207-209
2

2
21

2010 210-213

g

g

g
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(g/ ) (k ) (t)

g

g

g

0

2000

4000

6000

8000

10000

7 8 11 23

1

23


