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49 
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52 

53 
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2018 55 

56 

57 

��������������



58 

59 

60 

61 

62 

3 IHN 63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

75 

30 76 

78 

30 79 

80 

30 81 

30 82 

83 

84 

85 

86 

87 

88 

89 

91 

30 93 

��������������



�

�



H30

- 29 - 

28

28 11

30 4 2

63.7 38.7 21.2g

6 11 12 25 791

3

55 103 171

329

19.5 45.2 60.9

�² p<0.05

Turkey-Kramer Steel-Dwass

p<0.05

56.1 51.5 32.7%

(g)

(g)

(g)

(g)

55 213 14 103 98 27 171 70 40

19.5 75.5 5.0 45.2 43.0 11.8 60.9 24.9 14.2

(g)* 99.7a 121.5b 125.1b 47.5a 65.0b 58.4c 39.1a 50.4b 41.4b

(g) 185.1 206.1 166.1 94.6 88.4 89.4 75.5 83.1 69.1

(g) 47.4 60.2 66.7 20.4 32.0 33.1 8.9 16.6 15.8

27.5 26.6 31.8 11.5 13.0 15.8 12.5 16.5 13.4

(g) 5485.6 25872.6 1751.2 4892.7 6374.3 1577.2 6681.7 3527.0 1655.6

18 3 0 53 4 5 96 7 23

(%)
32.7 1.4 0.0 51.5 4.1 18.5 56.1 10.0 57.5

* Steel-Dwass Turkey-Kramer
p<0.05 )

15.1

12844.2

2018/6/11

282

117.4

206.1

47.4

28.3

11864.3

2018/6/25

281

42.2

83.1

8.9

14.5

33109.4

2018/6/12

228

56.3

94.6

20.4

����
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3

30 5 30 9 10

2019 1+

10

100 30

100%

53.2 52.3 53.3g

2 1

10.4 7.4

12.1

85.8 78.2 82.7%

109.6 101.0 107.0g

Steel-Dwass p<0.01)

40

60

80

100

120

(g
) ��

100 101 101

(g) 5320.0 5307.6 5384.3

(g)
(

53.2
(41.7 63.1)

52.3
(44.6 63.4)

53.3
(45.2 62.5)

9.2 8.6 8.7

100 100 99

(g) 10955.2 10102.2 10594.7

(g)
(

109.6
(64.4 134.0)

101.0
(68.7 137.5)

107.0
(59.9 142.4)

9.6 14.5 11.5

g) 5635.2 4794.7 5210.4

(g) 6571.2 6204.2 6424.6

85.8 77.3 81.1

0 1 2

(g) 0.0 57.8 103.0

g) 5635.2 4852.5 5313.4

85.8 78.2 82.7

/day 1.2 1.2 1.2

/day 0.7 0.6 0.7

����
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1+

49.7 46.9g

30 6 29

02-007

TS 10-1 10-6 20

48

1.5×104CFU/ml/ (104 ) 1.5×102CFU/ml/ 102

1.5×100CFU/ml/ 100 0.1ml

102

TS 0.1ml 20

31

16.9

15.2 18.4

104 3

4

35 40 50 75% 2

t

n.s. 102 3

15%

0%

25%

50%

75%

100%

0 5 10 15 20 25 30

10^4

10^4

10^4

10^4

(CFU/ml) 10 0 10 2 10 4

20 20 20 20 20 20 20 20 20 20 20 20 20 20

20 20 20 20 20 20 17 20 13 12 10 5 20 20

0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 3 0 7 8 10 15 0 0

0 0 0 0 0 0 3 0 7 8 10 15 0 0

0 0 0 0 0 0 15 0 35 40 50 75 0 0(%)

104 ����
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27 12

10 26 15

30 8 23 24

34 VI

9

70% 30

11 6 Cystain DNA 2 Step

DAPI

(FACSCanto ) DNA

29

DNA

5.8%

54.8% 1/10

1 DNA

2

2

1

( ( (%)

4,528 263 5.8

188 103 54.8
27 12 9

2 DNA

W47 1097.9 4N

W48 756.9 4N

W51 1165.5 4N

W52 1190.6 4N

W58 1207.7 4N

W61 1185.5 4N

W66 1075.6 4N

W74 1412 4N

W76 1333.2 4N

1 251.1 2N

2 263.4 2N

3 172.6 2N

4 190.2 2N

5 301.1 2N

6 270.6 2N����
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17- MT

MT

27 11 16

MT MT

10µg/L 27

12 25 28 1

27 3 28 1

28 200 4 10L

1kg MT 2.5mg

50 75 100

120 60 50 120%

MT 2

29 2 8 4 100

28g

FRP

36 FRP

29 11 2

30 11 12 12 18

1 2 1

2

2 1,2

73 33 50 120% 2

15 23 27 29 3

9 50

120%

18.5 46.7% 75% 50% 100% 120%

( ) 8.7 31.0%

100% 75% 120% 50%

50% 100%

50%

MT

0%

20%

40%

60%

80%

100%

50% 75% 100% 120% ����
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18 7

18

26 27

3 1 6 30

23

1

30

30 10 23 24

155m, 

5.78m

23

 g / cm3 1000

23 30

15 1

30 0.11 /

15 0.06 / 8

27 15

0

2 3

10 ,2004

7.9

27

30 0

3

3 �

1 15

2 �
� � ����
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�
�

�
�

1

1 60

PCR

SS

PCR

2

27

A

6 4

1

9 540

4 240 3 190

1

2

A 4

2

21

1 30

/ /

  4 6 540 0/540 0/9 

 (4 5 240 0/240 0/4 

(1 2 ) 280 0/280 0/3  

 1,060 0/1,060 0/16 

6

0/4 
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4

1

5 22

1 15 5 28

1 4 23 16.9

6 1

2

1

5/18 14.9 19.2 0 0 
5/22 15.1 19.7 2 0 
5/28 15.8 18.3 6 5 
5/31 16.6 17.7 0 0 
6/2 15.4 21.7 3 3 
6/7 19.1 23.7 0 5 

6/13 17.5 23.3 1 0 
6/19 17.3 23.7 0 1 

12 14 

2

  

5/16 9 

6/1 4 2 19 7 21.2 20 70cm ����
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8mm

6 19 7 20 26 18.7

45.2cm

 LT-04-2 10 16 3

40.5 46.0cm

30 2 7 228

8 C&R

YAESU FT817ND/T

13 6

No.1 No.3

No.2

400 12 27

2

4

No.3 2

40.2 42.0cm 3

(cm) 

7/12 17 9 18.7 32.6 0 �

7/3 20 13 20.0 45.2 6 7/17 8/4 3 17

7/20 3 20.2 27.4 0 �

6/19 1 25.6 0 �

����
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No.3 46.0cm

31 1 21 3 1

3.5

20m 2m 12cm

12cm

cm 

40.2 1095.2 66.22 

42.0 1106.2 9.32 ����
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5.9

2018 8 2 7 00 11:30

3 4

5m

50

136

54 48

22.5

50 50

45

2,407g or

TL 14 TL 14

2

N=16

N 14 N=15

6 100

80 93

50 36

����
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1 22

30 7 23 12 5 5

550m

350m

800m

1

( 2)

130

( 3)

12 5

23.3cm

11

13.4cm

12 5

4 2 63
1(25.0cm) 8(23.3 59.5cm)

4

1
* 4

4 1 55

4 2 67
3(13.4 16.1cm 2(30.0, 41.1cm) 14(15.6 52.0cm

1 53
8 4 130

*: 640

2

3

1

����
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12 5

130

52 15.1 59.5cm

IRI %IRI

IRI=(%N %W) %F 

%N

100 

%W

100 

%F

100 

%IRI IRI IRI

100 

52 15

37

27

IRI

63.7%

IRI

59.5cm 3

122.7

No. N W F IRI IRI

1 16.20 4.92 64.86 1369.77 34.68

2 5.87 22.38 40.54 1145.07 28.99

3 7.98 0.72 40.54 352.57 8.93

4 26.06 0.17 10.81 283.54 7.18

5 15.26 0.07 16.22 248.52 6.29

6 0.70 63.63 2.70 173.88 4.40

7 5.40 0.06 18.92 103.32 2.62

8 2.82 0.82 21.62 78.73 1.99

9 1.64 0.24 16.22 30.60 0.77

10 3.05 0.15 8.11 25.96 0.66

11 4.23 0.46 5.41 25.31 0.64

12 2.11 0.19 10.81 24.91 0.63

13 0.70 1.52 8.11 18.03 0.46

14 0.70 1.39 8.11 17.02 0.43

15 1.17 0.08 10.81 13.59 0.34

16 1.17 0.04 8.11 9.81 0.25

17 0.94 0.36 5.41 7.04 0.18

18 1.17 0.97 2.70 5.79 0.15

19 0.70 0.04 5.41 4.03 0.10

20 0.47 0.11 5.41 3.15 0.08

21 0.23 0.70 2.70 2.53 0.06

22 0.23 0.34 2.70 1.55 0.04

23 0.23 0.34 2.70 1.55 0.04

24 0.23 0.17 2.70 1.08 0.03

25 0.23 0.11 2.70 0.94 0.02

26 0.23 0.01 2.70 0.66 0.02

27 0.23 0.01 2.70 0.65 0.02����

���������������
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56.9%

24.4%

13.8%
2.8% 2.0%

23.0%

39.3%

36.5%
1.2%

�

�
�
�

2

1,000m

2km 15m

31 1 15

500

1 15

t

2

2,298 363

374 3,035

561 276

49.2%

262

94.9%

103

42.6% 1

56.9%

24.4% 81.3% 2

1.2% 3

1.8 0.5

t- p<0.01

900 1.8 500

500 0.5 1,000

269 88.8%

34 11.2%

178 96.2% 7 3.8%

p<0.01

�

1 �

2 �

3 �����

���������������
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MK-40 80

30

8

1

12

G

200

0 87.3% 1.0 4.0

72

90

25%

ALC 83.4%

4.0 60g/L

24 40g/L 36 40g/L 48

ALC

g/L
0 6 12 24 36 48 60 72 

0

40

50

60

70

80

90

100

ALC 0.1

1 2
1 % / 100 

75% 50-75%  25-50% 25% 
2 1 2 3 ALC 4

     4 3-4 2-3 1-2����
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2 4

DO pH

BOD EC

30 7 12 1

0

BOD 2

2.39mg/L 0.80 2.27 mg/L

6 BOD

2

2 1.31 3.96mg/L

1.76mg/L

7 11 1,017 6,172

9 5 2

1 9

5

2 12 0.87g

2

28

3

12 1 5 31

7:00 15:30

31 14.2 2

8.3

5 30

0

2,000

4,000

6,000

8,000

10,000

12,000

14,000

6/1 7/1 8/1 9/1 10/1 11/1 12/1

(
)

H30
H29
H28
H27
H26
H25

�

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

6/
1

7/
1

8/
1

9/
1

10
/1

11
/1

12
/1 1/
1

2/
1

3/
1

4/
1

5/
1

(g
)

H30
H29
H28
H27
H26
H25

����

���������������
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( 30 )

27 6

29 3

30

5 8 8 20 5

15cm 31cm 23cm 2mm

4mm 2

2mm

30

5 10 8 31 11 28

8 20

11 21

3 1m 20cm

10cm

1mm

5

8 11

0.03g 3-4mm

1

5

8 11

13.3 / 18.3 / 2

7.3 /

3

4

11 1.3 /

( )

�

� �

�

�

�

� �

�

8/20 11/28

�

����

���������������
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( 30 )

27 6

29 3

40

5

5

6 7 9

11

1

3

Tukey-Kramer 5%

85~95%

2 5%

( ) 

1

2

�
�
�
�

�����

��
���

�

����

���������������
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7.5 L

1 cm

0.6×10-3

g/L 3.0×10-3 g/L 5

6.0×10-3 g/L 10

4

5

10 1,755  (4.8 /cm2) 

1,686  (4.7 /cm2) 1

1 5

2 7 2

�
2 2.0% (35 ) 

5 1.5% (27 ) 10 1.8% (32

) 2.8% (48 ) 4

2 ±S.D.

0.56±0.17 0.92±020 1.10±0.46 0.43±0.09 mm

Tukey-Kramer 5% 5

10

1 mm

4

2

S. D.  (a, b) 
 (Tukey-Kramer 5%)  ����

���������������
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28 7

DO

5

4 10 3 1 5 1 6 9

2 1m DO

pH

1 a

1

30

DO 1 2 5m

DO 0mg/L 6

6

9

3m DO

8 28.8

19.8 3 4m

30

https://www.pref.nagano.lg.jp/mizutaiki/kurashi/shizen/suis

hitsu/suwako-sokuhou.html 

1

2 ����

���������������
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30

24

25

8 7 3m

L 2m M 1 2m H 1m

3

GPS

http://maps.gsi.go.jp

L

GPS

20

1 29

9ha 163ha

7 2

1

2008 ( H20 ) 175 13

2009 ( H21 ) 236 18

2010 ( H22 ) 202 15

2011 ( H23 ) 213 16

2012 ( H24 ) 172 13

2013 ( H25 ) 204 15

2014 ( H26 ) 166 12

2015 ( H27 ) 183 14

2016 ( H28 ) 156 12

2017 ( H29 ) 172 13

2018 ( H30 ) 163 12

(ha)
( )

1

2 ����

���������������
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28 7

5 9 2

1 5cm

5m 2

63µm

20mL

1mL

2

30

5 6

4 1

2,500 /L 12 2

1,000 /L 8

9 60 /L

20 /L 5

941.7 /L 100 /L

https://www.pref.nagano.lg.jp/mizutaiki/kurashi/shizen/suis

hitsu/suwako-sokuhou.html 
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( 30 )

27 6 29 3

30 5 22 8 13 10

22 3 5 12 3

2 4 2

( )

3 3 34 1 41

5 2 4 2 1 14

6 17 1 24

2 2 36 2 42

8 4 1 9 22

0 5 3 1 21 2 0 32

1 2 17 12 7 5 44

1 26 9 20 112 13 6 187

����

���������������
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30 5 29 7 11 4

1.4m

NGG54 1 300m 2

70%

26

y=1.8966x×-8.2171 y x (mm) 

r2=0.893

5 29

6-8mm 16-18mm

10-12mm 1 6 22

18-20mm 6 27 20-22mm

2 5 29 93 6 22

165 6 27 19

7 11 1

6 22

5 6

5 2

4 249.7 /L

5 26.5 /L 5 6.1 /L

5 6

5 29 38 55 93

6 22 122 43 165

6 27 1 18 19

7 11 0 1 1
�

�

�
1 2

0

100

200

300

0

10

20

30

40

50

����
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50cm

2018 50cm

10 50cm

2012

Y 1754.3X-1.323 X cm Y SS mg L 

SS

2010

1974 SS 9.5mg L

2012 SS 25mg L

SS 9.5mg L 25.0mg L

2018 6

7 8 2 1

9 10

3 1

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

1 2 3 4 5 6 7 8 9 10 11 12

SS 9.5 /L 25.0 /L
2018

9.5 / 25.0 /

����
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30 4 11

NXX13

/L

30 10

4 7 8 10

9 16.9

11 8.2 7

20.1 8 20.4

1 9

10 1.5m 0.8m 10

2.0m

2

3

5 7 8 9

4

9 6 7

8 9 11

7 8 9 11

0

5

10

15

20

25

30

4 5 6 7 8 9 10 11

2008-2017
2018

8 9 8 10 10 8 10 10

3
2

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

4 5 6 7 8 9 10 11

2008-2017

2018

8 9 9 10 10 9 10 10

1

0

50

100

150

4 5 6 7 8 9 10 11

/

2008-2017

2018

9 10 10 10 10 9 10 10

0

50

100

150

4 5 6 7 8 9 10 11

/

2008-2017

2018

9 10 10 10 10 9 10 10

0

50

100

150

200

4 5 6 7 8 9 10 11

/

2008-2017

2018

9 10 10 10 10 9 10 10����
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30 11 1 2

1 6

AVANTEC ATC400DA pH

BCPG pH4.4 6.0 BTB 6.0 7.6

pH 6.2

6.4

pH 4 6

pH 4.8

1

10 12 pH4.47

4.99 2

�

pH6.8

pH6.2

pH4.8

pH6.0

pH6.2

pH

pH7.0

pH6.2

pH6.4

pH7.4

pH

pH4.47

pH7.37

pH6.81

pH5.33

pH6.56

pH6.67

pH7.59

pH5.64

pH5.24

pH4.99

1 pH 30 11 1

2 pH 10 12 17 18

pH

����
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1+

57.5g 4 64 44

32cm /

10 25 2

A,B 2

A,B 1

31 2 4 3 25 50

5

1

A A B B

1

( / 100)

1+

58.0g FRP 3 1 0.5m 2

50

31 2 4

5 13 99

2

2

15

2

t n.s.

t n.s.

90.4

90.4

84.4

15.6

2 n.s.

50 32

22

14 26

8 25

6 17

45 40

10 18

50

60

70

80

90

100

2/4 2/12 2/18 2/25 3/4 3/11 3/18 3/25
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28

7

(A G)

7 9 8

6 11

7

2

5 2

2

4

1 3

1

A B C D E E E F G

* +

12 12 13 12 8 10 12 7 13 5 20 4 22 12 13

- 5 - - - - - 10
100
200g

20g
800
900g

800
900g

1.5kg

2

A B A C D E E E C D F

1-2 11

12 12 13 12 12 8 10 13 14 12 13 12 12 12
*

( 8 12 14 15 4 22 11 12 12 13 12 8 10 4 22

15 1 1 1 5 10 1 2 2

1kg 1.1kg 1kg 800g
100
200g

800
900g

800
900g

100g 800g 600g 1kg

* ����
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( )

28

SD

1150g SD( 630g) SD(

540g)

31 2 8

SD

2

SD20 (FRP

310×90×53cm 1) 20

±2

SD20 20

540×140×20cm 1 SD20 20

SD20 1

5.8 6.8

DO 10mg/L

31 2 12

SD SD

20

38 44

31 3 15

80%

31 2 8 SD 20

31 2 8 SD 20

31 2 8 SD 20

31 2 8 SD 20

31 2 12
SD

38

31 2 12
SD

44
20

( 4.2 )
20

10 2
20

10 2
20

10 2
60

20����
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3

31 2

1.3kg

-20

2 4 3 1 3

100

 TPU-

2DL 10mm 3

1 5

4

0 (14

)

0 (9 )

15

0 (50 )

1

0.8 0.9 1.1 1.4 2.5 4.0

0 2

Tukey-Kramer p

0.01 4 3

Kruskal-Wallis p 0.05

Kruskal-Wallis n.s.

2 0

1N

n.s.

n.s.

3

0 4

   

0

0.5

1

1.5

0 2 4

N

1

I

2

I

0.0

1.0

2.0

3.0

4.0

5.0

6.0

0 2 4 ����
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3 IHN

3

IHN

30

25 0+ 0.7g 7.5L

6L HV9612 1996

80g

IHN 10 4.8

TCID50/mL 200mL

1

MEM-5

31 2

5 3 5 28

0.2L/min

11.1 8.4 14.7

IHN

6

1

IHN 96 70 80

2 96 56 84%

IHN

Tukey kramer p<0.05

2 IHN

IHN

1 2 1 2 1 2
 25 25 25 25 25 25 

g 0.78 0.68 0.56 
24 24 18 12 19 20 

IHN
(a) 

24 24 18 12 19 20 

 1 1 7 13 6 5 
IHN

(b) 
0 0 1 2 1 1 

IHN
(a)+(b) 

24 24 19 14 20 21 

 96 96 70 56 80 84 
96 a 66 b 82 ab

104.8 TCID50/mL 1
a b Tukey kramer p 0.05

2

IHN

1

����
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800g

12

120g 3m 1m

0.5m 3 64

EP

1.0 1.2

1.4 1.0 1.2 1.4

1 1 2

56 30 7 9

9 3

1 2

1.4 1.2 1.0

Steel-Dwass p<0.05

1.4 1.24%/day

1.2 1.0

1.0 98.8%

1.4 1.2

1.4

12

120g

1.4

120g

 1.0  1.2  1.4

 2018.7.9 2018.9.3 

 56 56 56 

kg  7.8 7.8 7.6 

 64 64 64 

g  122.4 122.1 118.3 

kg  13.2 14.3 15.1 

 64 64 64 

g  206.0 223.8 236.7 

*  1.1 1.2 1.1 1.2 1.0 1.2 

 1.1 1.2 1.32 1.44 1.40 1.68 

(kg) 5.416 6.706 7.763 

kg  5.35  6.51  7.58  

 168.3 183.3 200.1 

/day  0.93 1.08 1.24 

 98.8 97.1 97.6 

/day  0.92 1.08 1.22 

* ����
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2018 9 12

472g

5.3 1.4m 3

/s

6 2 4

/

6

750g 1

20 1

12.4 9.9 15.6

100 2 1

3 60

2

2

3

2

1

0

20

40

60

80

100

1 2 3

6
4
2����

���������������
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31 1

90 50 50cm 2

1.25L/

250 270

100

NXX13

24

150 15

70

3

����
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H30

��	
���

K

3 2kg

4

10 40

2 0

5

1 144

K

0% K

KV-202

1

5 18 24 0 30 36

5 96 120 0 120

144

K 2 K

20 5 72

0 96 20

0 5

72

0

0

10

20

30

40

50

60

0 0 5 5

h

K

� �

�

0

20

40

60

80

100

0 0 5 5
h
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H30

��	����

5

72

�

2

0 1 24 48 72

3

17

5 4

0 3

(Steel-Dwass

)

1 5

1 4 24

(p<0.01) 3 ( )

48 72 24

(p<0.05 p<0.01)

2 5 48 72

48

72

�

0

10

20

30

40

50

24 48 72

*
**

�

�

�

0

10

20

30

40

50

24 48 72

**
**

0

10

20

30

40

50

24 48 72

0

10

20

30

40

50

24 48 72

*
*

�

 :p 0.01

*: p 0.05

*: p 0.05 ** :p 0.01
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K

3 900g

4

10 40

2 0

5

1

K 0%

K

KV-202

1 5 18 24 0 30

36 5 72 84

0 84 96 K

2 K

20 5 30 0 36 20

0 5

30

0

0 36

0

20

40

60

80

0 0 5 5

K

0

20

40

60

80

100

0 0 5 5

� �

�
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1 30 10 23 10 24

2 1

3 48 10

     1.3 g 0.3 

4

60L 30×60×35cm

50L

DO

pH 2

5 10a× 5cm

50m3 2

6    

24 50

3

2

3 DO

9.4mg/L 13.6

OD

OD

3

1  

10a  (mg/L)

OD  10.3%  2,000 300L 3.0 

10.0%  2,000 300L 3.0 

10.0% 
1,000 100

300L
6.0 

2 

g * DO mg/L * pH*

10/23 10/24 1.3 2.3 0.6 12.3 13.8 9.5 8.6 7.8 7.6

*

3  

*3

*1 *2

OD

 *1 24

 *2 24 24

2 24

 *3 2 24 ����

���������������



30 �

��
����

1 30  7  23 7 24

2 1 3

3 48

3.4g 2.7g 3.9g 0.3 10

4 60L 30 60 35cm

50L

DO

pH 2

5 10a 5cm

50m3 2

6 24

50 3

OD

2 24

3

1  

10a  (mg/L)

OD 10.3%  2,000 300 L 3.0 

10.0%  2,000 300 L 3.0 

10.0%  1,000 300 L 6.0 

2

3  

*3

*1 *2

  
OD

 *1 24

 *2 24 24

2 24

 *3 2 24

g DO mg/l pH

7/23 7/24 3.4 2.7 3.9 24.9 24.3 8.1 5.0 7.2 7.2

����

���������������
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5

30 6 21 22

4 8

2

3 7

2 1

1 2 1

Triops cancriformis 2

61.0mm 35.5mm

26.3mm

1

2

1 4 1

Triops longicaudatus 3

46.5mm 29.2mm 16.5mm

1989

1997

2000

16 62

10 30

79

45

1980

�

Triops longicaudatus Triops cancriformis

1 

1 

5 

1 

�
�
�
�
�
�
�
�
�
�

2 T.cancriformis 3 T.longicaudatus

1 T.cancriformis 2

1 2

1
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5

30 7 2

70 70.0

10 50 100 250 500ppm 5

10L

2 3 10

24

24mm

19mm 0.13g

18.1 22.2

pH 10ppm 8.8 50ppm

9.6

24

10ppm

50ppm 50% 100ppm

100%

10ppm 50ppm

10% 100ppm 70% 250ppm

100%

�
�

�
24

0

20

40

60

80

100

1 10 100 1

24
%

ppm

2500 50050
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17 30

30 233

227
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30

30

83

28 1

60 72.3 28 100

23 12

2

30 3,327

105.0 1,089

99.2 585

104.8 716

119.5 ( 3,4)

454

90.3 210 89.4

270 91.9 180

92.8

254 95.1 53.5 73.3

( 3,4)

5

61.8 99.8

105.5 91.0

43.6t 146.8

6

1
  

30 1 12   

2 31 3

 10 7  5 7 0 5 9 10 

12 4  8 11 0 3 7 9 

39 28 23 32 7 7 32 34 

 22 12 6 10 14 3 12 19 

 83 51 42 60 21 18 60 72 

3 30 1 12

1  3 0 650 80 2 732 30 0 0 30
4  6 0 850 0 0 850 0 0 0 0

7  9 0 750 0 0 750 0 0 0 0
10 12 40 700 251 3.5 994.5 423.5 270 254 947.5

40 2950 331 5.5 3326.5 453.5 270 254 977.5

0 400 30 0 430 108 90 22 220
0 2300 50 0 2350 88 40 188 316

  0 2700 80 0 2780 196 130 210 536

34 10 343 0 387 72 45 31 148

15 0 65 75 155 28 23 10 61
49 10 408 75 542 100 68 41 209

89 260 659 80.5 1088.5 357.5 208 85 650.5����

���������������
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4 30 1 12

   47 58.8 369.8 109 584.6 209.5 179.5 53.5 442.5 

0 0 40 0 40 47.2 25 6 78.2 

0 49 10 0 59 3.5 24 9.5 37 

0 49 50 0 99 50.7 49 15.5 115.2 

40 0 36.5 0 76.5 39.3 9.5 3.1 51.9 

40 5 109 0 154 16 0 0 16 

80 5 145.5 0 230.5 55.3 9.5 3.1 67.9 

127 14.8 465.3 109 716.1 214.1 140 41.1 395.2 

5

15 5

 65
75

6 30 1 12

  

 0 0 0 0 0 0 0 0 0

 0.0 14.2 1.5 0 0 0 0 0 15.7

5.9 7.7 0 0 0.2 0 0 0.2 13.9

2.0 0 8.0 0 20 0.8 0 0 30.8

2.2 13.2 4.3 0 1.4 6.6 0 0.3 28.0

 7.9 2.3 0.1 0 0.8 2.6 0 0.1 13.8

 1.0 0 0 0 0 0 0 0 1.0

 2.0 9.6 2.5 0 0 0 0 0 14.1

3.7 1.5 0.1 0 0 0 0 0 5.3

0 0 0 0 30 0 0 0 30

0 0 0 0 16.2 17.5 10.2 0.3 44.1

 0 0 0 0 3.8 2.7 0.4 0.1 7.0

 1.0 0 0 2.5 0 0 0 0 3.5

 0 0.5 0 0 0 0 0 0 0.5

0 0 0 0 0 0 0 0 0

 0 1.5 0 0 0 0 0 0 1.5

 0 0.1 0 0 0 0 0 0 0.1

1.4 0.1 0 0 0 0 0 0 1.5

3.0 0 8.0 0 50 0.8 0 0 61.8

5.2 37.1 8.3 2.5 17.6 24.1 10.2 0.6 105.5

18.9 13.6 0.2 0 4.8 5.3 0.4 0.4 43.6

����

���������������



 H30 

- 78 - 

1

1

31 3

2

30 10 1 8

3

30 5

2

4 119

3

4

PCR 1

����
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30

30 30 4 1 31 3 31

1 2

29 2

7 KHV

9

3 3

2 5 IHN

3

30

2

IPN                  
IHN 1 1               2 
OMVD                  

                 
      1 3 2  1  2     9 
    1             1 
                  

                  
 2   1             3 

BKD                  
    2             2 
                  

                  
                  

                 
                  

                  
                  

          2       2 
 2 1      1  1       5 

        1         1 
    1   1 2         4 
 3 1  5  1 4 6  4  2     29 

20g 10g 20g 10g
×

1

      
KHV       

3    3 
   5  5 

1   1  1 
  1 4  5 

     
  1 3 2 6 
   1  1 

      
  3 4 1 8 

3 5 18 3 29 

����

���������������
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16 6

KHV

KHV

KHV PCR

30 6 1

5 KHV

27 30 KHV

KHV

16 6/16 10/22 34 147

17 6/24 12/16 12 36

18 6/16 11/13 6 11

19  8/9 12/27 3 4

20

21

 7/3  7/14 

 6/4 10/21 

2 

6

3 

7

22

23

24

25

26

27

28

29

30

 8/30  9/ 8 

 8/4 10/27 

6/8 10/3 

7/10 9/19 

3 

3 

5 

0 

2 

0 

0 

0 

0

3 

3 

5 

0 

4 

0 

0 

0 

0

����
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30

  
DO pH CHL-a SS

   cm     cm       mg/L    �g/L    mg/L

C1

2 � �
���� �

 ��� 
�� ����� ��� ���	 ���
���� ��� 
� ���� ����� ��� �	�� ���

���� ��� �� �
�� ���� ��� ���� �	��
	��� �
� ��� ���� ����� ��� ���
 ����

��� �
� �	� �
�
 ����� ��
 �	�� 
�	
���
 �
� ��� �	�� ��
� ��� �
�� ���
���� �
� ��
 ���� ��	� ��� ���� 	��
����� ��� �� ���� ����� ��
 ���	 ����
����	 ��� ��� ��� ����� ��� ���� 
��
����� 	�� ��	 ��	 ����� ��� ���� ���

C2
1
2   
���� 
�	 ���� ��� �	�� ����
���� ���� 
�� ��� ��
�� ���

���� �
�� 	�� ��� ���� ���

	��� ���
 	�� ��� �	�� ��


��� ���� ��� 
�� ���� ���	
���
 ���� ��	 
�� �
�� ���
���� ���� ��� ��� ���
 ��

����� ���� ��
 ��� ���� ����
����	 ��� ��� ��� ���� ���
����� ��� ���� ��� ���� ���

 M ,DO H,CHL-a,SS 0-2m

1
2   
���� ��� ��� ��� ���� ��� ���� ���	
���� ��	 
� �	�� ���� ��� ���� ����
���� ��� �	 �
�� ���� ��� ���� ����
	��� ��� �� ���� ��� ��� �	�� ����

��� �	� ��	 ���� ���� ��� ���	 ���
���
 �	
 ��� ���� ��
 ��� ���
 
��
���� ��� ��	 ���� ��� ��� ���
 ���
����� ��� �� �	�� ��� ��� ���	 ����
����	 ��� ��� ��� ���� ��� ���
 ���
����� ��� ��� ��	 ���� ��� ���� 
��

7 9 100m����

���������������
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30

30
10

( 21 30 )

 2.5 0.4 1.5 2.3 

1  3.5 0.6 1.9 1.9 

 3.4 0.0 1.7 1.9 

3.3 1.2 1.9 2.3 

2  5.6 2.1 4.1 2.7 

6.0 3.5 4.6 3.9 

7.6 3.7 5.8 5.4 

3  10.3 4.8 7.7 6.9 

16.0 6.4 10.2 8.5 

 17.3 10.7 13.3 10.6 

4  18.5 11.5 13.0 12.5 

 22.1 14.9 17.4 14.4 

 19.8 15.0 17.0 16.4 

5 21.7 15.1 18.5 18.2 

 24.3 18.2 20.6 20.3 

 27.2 18.7 22.7 21.5 

6 25.2 20.9 22.3 22.6 

 26.0 21.1 23.5 23.6 

 28.8 21.3 24.8 24.7 

7  32.2 24.6 28.1 26.5 

 31.8 25.1 28.3 26.9 

30.5 25.9 28.2 27.6 

8  30.7 23.7 27.0 27.2 

29.5 24.8 26.6 26.6 

26.6 22.9 24.6 24.8 

9  24.7 21.1 22.6 23.5 

23.1 18.4 20.7 21.2 

 22.1 18.3 19.8 19.6 

10  20.7 16.5 18.2 17.9 

 17.5 13.3 15.5 15.6 

 15.7 12.4 14.0 13.2 

11 15.4 10.7 12.6 10.9 

 12.0 8.6 9.8 9.2 

 10.7 5.9 8.9 7.2 

12 7.1 4.5 5.7 4.9 

 5.8 1.5 4.3 3.5 

32.2 0.0 15.2 14.6 

7  1
  

onset TidbiT v2 1����

���������������
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1

1

1

2

1

2

2

106.6 2 29

2 4g 36.3

29

1

H30.10.12 H30.11.9 
539.9 41.1 221.9 208.5 

21.5 42.3 9.1 5.0 

  561.4  231.0 213.5 

2

H30.10.17 
H30.11.7

75.0 59.1 44.4 

22.7 46.0 10.4 

H30.10.18 
H30.11.29 

199.5 53.4 106.6 

����
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30 9 25

173.7

4 2,200

6 21 8 9 4:00 5:00

18:00 24:00

16.5 10 2 10 4

2 336 2,241

48.5% 1

3

61

59 2

2

1 81 89

105 107

105 0.14 39 0.39g

31 1 3

4 18.2 1g

30 4 7 29 5g

3 1,028kg

 ( ) 

   1 

    

30 9 25
30 10 2 4

2

- 336 392 

g 1,100 10,200 

- 2,241 

  173.7 1,087 48.5%

173.7 200 

1 105 39 

2 

      

  1 60  1,896

2C   5 1g  2,045kg 

�

����

���������������
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30 1

2

30 5 11 5 17 3

900 m2 16.5 11

10.2 8

30 12 3 12 26

2 748 1,403

3 77.4

1

30 2 27 3 12

m2 900 

160 

30 5 11 5 17

 16.5 

% 10.3 

kg 44.0 

g  0.27 

kg 79.0 

% 55.7 

2

2

30 12 3 30 12 26

748 

1,403 

1 18,757 

701 

% 49.9 

380.8 

% * 54.3 

* ����
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1

1 28 9 4

1 30 1,217 

kg

2 29 9 3 11 300kg

4.3g 3 580m2

10 1 1,500kg 50.7g

3 30 9 2 6

295kg 5.2g 3 580 m2

2

30 5 6 825

300 m2 3 30 cm 60 kg

100 m2 10 kg

165.8 2

2

9 25 10 11 31.1

1 30

28 9 3

29 10 25

m2  580 

 68,682 

kg  300 

g  4.3 

 29,585 

%  43.0 

kg  1,500 

g 50.7 

kg  2,120 

%  56.6 

2

30 5 17

6 14

 825 

%  70.0 

 5 27 6 10 

m2  900 

 165.8 

 9 25 10 11

 31.1 

%  18.8 

kg  700 

g  2.2 

kg  1,100 

%  63.6 

����

���������������
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�
�
�

30 1 16.8 9.2 10.8

14.4 8.4 10.6

13.2 8.4 10.1

2 13.2 8.6 10.3

13.9 8.4 10.3

14.5 9.2 10.7

3 17.1 9.4 11.6

15.2 9.9 11.6

15.8 10.2 12.1

4 16.1 10.4 12.4

17.0 10.7 12.7

16.4 11.3 13.0

5 16.0 11.3 13.0

16.9 11.2 13.3

16.3 11.7 13.3

6 17.4 11.9 13.9

18.6 11.9 13.8

20.0 12.5 14.5

7 19.0 12.9 14.4

18.2 13.1 14.5

17.8 13.0 14.7

8 20.2 13.2 14.8

19.2 12.4 14.5

21.0 13.2 14.8

9 19.0 12.9 14.3

17.3 12.3 13.7

15.9 12.6 13.6

10 15.6 12.3 13.6

15.1 12.0 13.0

15.5 11.3 12.7

14.8 11.0 12.7

14.1 10.9 12.1

13.9 10.5 11.7

15.6 10.1 11.7

13.5 9.9 11.3

12.9 9.5 11.0����

���������������
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�
�

        

6.3 6.1 6.2 

30 1  6.2 5.9 6.0 

6.2 5.8 5.9 

6.0 5.8 5.9 

2  6.0 5.7 5.9 

5.9 5.8 5.8 

 5.9 5.7 5.8 

3 5.9 5.5 5.7 

 6.1 5.7 5.9 

 6.6 6.0 6.3 

4 6.5 6.0 6.2 

 6.9 6.6 6.8 

 7.1 6.8 7.0 

5 7.9 6.9 7.4 

 7.9 7.6 7.8 

8.5 7.9 8.2 

6  8.7 8.5 8.6 

9.7 8.7 9.1 

10.3 9.8 10.0 

7  10.7 10.0 10.4 

11.2 10.8 11.0 

11.7 11.3 11.5 

8  11.7 11.5 11.6 

12.0 11.5 11.8 

 12.1 11.5 11.7 

9 11.4 11.1 11.3 

 11.1 10.6 10.9 

 10.9 10.5 10.6 

10 10.6 9.8 10.2 

 9.7 9.2 9.4 

 9.2 8.9 9.1 

11 9.2 8.9 9.1 

 8.9 8.6 8.7 

        8.7 8.3 8.6 

12  8.4 8.2 8.3 

8.3 7.6 8.0 

25 ����

���������������
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�
�

10

6.0 2.8 5.0 3.8 

30 1 6.6 2.6 4.5 4.0 

6.1 1.9 3.3 3.2 

6.3 3.0 4.2 3.7 

2 6.0 3.8 4.9 4.7 

6.6 4.5 5.6 5.5 

8.1 4.8 6.3 6.0 

3 8.9 5.2 7.1 6.8 

9.9 5.7 8.1 7.8 

12.1 8.3 10.3 10.2 

4 12.0 9.2 10.0 9.9 

13.5 10.8 12.2 11.9 

14.5 10.4 12.4 12.0 

5 16.2 9.8 13.1 12.4 

16.4 12.5 14.1 13.3 

19.0 12.7 15.8 14.8 

6 18.1 14.3 16.0 15.3 

20.7 14.2 17.0 16.2 

21.3 15.7 18.2 17.4 

7 22.2 16.9 19.7 18.5 

22.4 16.8 20.0 18.9 

22.0 17.4 19.7 18.6 

8 20.0 15.1 18.0 17.2 

21.0 16.7 18.7 17.9 

18.9 14.9 16.7 16.3 

9 17.8 14.1 15.8 15.4 

17.8 12.8 14.9 14.4 

16.7 12.5 14.5 14.1 

10 15.3 11.2 12.7 12.3 

13.1 9.2 11.2 10.4 

12.6 8.2 10.7 10.1 

11 11.8 7.7 9.7 9.1 

9.6 6.6 8.0 7.3 

11.2 4.6 8.1 7.7 

12 7.4 3.7 5.6 5.1 

7.8 3.2 5.4 5.0 ����
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30
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399-7102 

2871 

0263 62-2281 

0263 81-2020 

390-0852

1144-1 

0263 47-3017 

0263 47-7608
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