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54 1 ,1-11 2019

1 2

Worm Cataract of Hatchery-Reared Japanese Dace Tribolodon hakonensis Caused by Diplostomum sp. 
(Digenea: Diplostomidae) 

Norihiko Komatsu Naoki Itoh Kazuo Ogawa 

2015

1 100 39.7

Diplostomum

Diplostomum

2

URL 

https://www.jstage.jst.go.jp/article/jsfp/54/1/54_1/_article/-char/ja 
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Increase of CPUE on pale chub Opsariichthys platypu and Japanese daceTribolodon hakonensis 

using fly-fishing under extermination of invasive smallmouth bassMicropterus dolomieu in the 

Chikuma river

Satoshi Yamamoto, Motokazu Kawanobe, Ryo Shimoyama, and Yuki Fushimi 

Opsariichthys 

platypus Tribolodon hakonensis

2002

Micropterus dolomieu

2006 2008 1,2 2015

43

2018 6

5

1 7

3,4)

6 0

5,6)

7)

Bb 8)

36.5163

138.1113 500

48

54 136 7)

36.4794 138.1481 300

4.5

57

1
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X 
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61 100

9   
7)

2019

4 25 10

7 16

8 27

1

2 10)

50 70

30

2

CPUE

DeLury
11

CPUE

8 27

CPUE

7 16 8 27

19

11

8 2 50

10 2

r=-0.824 p<0.01

CPUE

DeLury

CPUE /

i xi

i -0.0257xi+10.41  r=-0.725  p<0.05

12)

95 405

283-1,307 246

61

CPUE g/ w

g x

w -0.0517 x 955.07  r=-0.898  p<0.01

95 18,473g 15,596-

24,082g 17,293g

94

59 6.0 13.6

4 7.3 15.2

CPUE /

CPUE r=0.722 p<0.05

27
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2 

1 7/16  2.5 27 2,114 0 0 20.0

2 7/23  3.0 25 3,186 4 0 19.0

3 7/26  3.0 21 1,815 0 0 22.6

4 7/26  3.0 20 1,696 0 0 22.6

5 8/2  2.0 7 674 0 0 20.1

6 8/5  2.5 26 1,042 1 0 24.0

7 8/6  2.5 20 1,402 3 0 24.5

8 8/7  2.0 6 249 8 1 23.5

9 8/8  1.0 6 114 8 0 23.0

10 8/8  2.3 11 622 0 0

11 8/8  2.5 22 1,699 0 0

12 8/8  1.0 9 417 1 1 15

13 8/13  1.0 8 210 3 0 24.5

14 8/13  2.0 10 494 0 0

15 8/13  2.5 11 797 0 0

16 8/13  1.0 3 126 0 0

17 8/14  1.5 10 412 9 2 24.5

18 8/15  1.5 4 161 6 1 24.0

19 8/27  2.0 5 63 19 0 24.0

251 17,293 62 5
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1

2 19 94

3

CPUE

1) . 19

,2009;29.  

2

20 ,2010 12. 

3) 

19

2009 30. 

4) 

21

,2011 24. 

5) 

, ,2018 76-85   

6) 

,

2018 39-49. 

7) 

30

, 2019 41. 

8) 

1944 

9) Peterson M I, Kitano S, Ida H. Spawning season and nesting 

habitat of invasive smallmouth bass Micropterus dolomieu 

in the Chikuma River, Japan. Ichthyological research,

2020  67 1-6.  

10) 3

, 2018 8-25   

11) DeLury D.B. On the estimation of biological populations. 

Biometrics,1947;3:145-167

12) Delury

1959 24(12) 953-956

13) Todd B L, Rebeni C F. Movement and habitat use by 

stream-dwelling smallmouth bass. Transactions of the 

American of Fisheries Society, 1989 118 229-242. 

14) Lyons J, Kanehl P.Seasonal movements of smallmouth bass 

in streams. American of Fisheries Society symposium,

2002  31 149-160. 

15

2014 20 1-12

16) Katano O Aonuma Y.  An experimental study of the 

effects of smallmouth bass on the behavior, growth and 

survival of prey fish. Fisheries science, 2002 68 803-

814. 
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Age determination of pond smelt Hypomesus nipponensis using otolith phase in Suwa Lake 

Hiroki Hoshikawa, Seiya Tashiro 

Hypomesus nipponensis

1970 330 1)2010

9 23 2 3)

4)

0+

0

1

5) 6) 7) 8)

9)

10)

0+ 1+

Katayama and 

Kawasaki11) 2

1 1+

Sasaki et al.12) 0+

0+ 1 1+

1+ 2

2

0+ 1+
11 12) 1

1 2

13)

14)

2018 6 2019 3

2019 4 5

CD-20CX 0.01mm

2mm

3 5

10

1

24 11)
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LABOPHOT

40

COOLPIX990

2018 6 5 2,239

1 6 1

2

11 1

2 3

6 1 34-36mm

32-34mm 36-38mm 40-42mm 44-46mm 46-48mm 48-
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2 3 48-50mm

1 50-52mm

4 5 48-50mm

50-52mm 1

6 1 82-

84mm 82-84mm 82-84mm 82-84mm 80-82mm 82-

84mm 88-90mm 86-88mm 10 11

12 1 11

155 89

OC 1

T1 1 O1 5 13

2A O1
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OC 3A T1 9

T1 9 20.0% 10 90.0%

O1 11 11

5 O1 9.1%

36.4% 60.0% 71.4% 25.0% 90.9% 100% 3

5 100%

12 T2
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7 10 T2
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1 

2 10

2 11

3 6 8 1

7 2

1+ 0+

4 

5 1+

1

2 20 30�m

6 

1) 80 1895 1978

1980; 3: 

1-47. 

2) 22 25

2011 2014. 

3) 26 31

2015 2020. 

4)

2016; 38 (5): 516-522. 

5)  1914; 

9 (1): 12-14. 

6)

 1936; 6 (3): 100-102. 

7)

 1940; 8 (1): 45-62. 

8) -1

1953; 19 (2): 75-78. 

9)

1961; 10 

(3): 1-263. 

10)

2005; 288-319. 

11) Katayama S, Kawasaki T. Age Determination of Pond 

Smelt Using Otolith Phase. Tohoku Journal of 

Agricultural Research 1994; 44 (1-4): 91-106. 

12) Sasaki T,Saruwatari T,Watanabe S. Age Composition of 

Anadromous Wakasagi, Hypomesus nipponensis, 

Upstream in the Hei River in Iwate. Suisanzoshoku 2004; 

52 (4): 325-328. 

13)

1957. 

14)

2008; 25: 1-222. 

15)

Hypomesus nipponensis

2003. 

16)

2 1984; 41(11): 447-459. 
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IHN

Reduction of damage caused by administration of sodium sulfisozol for co-infection of 
rainbow trout with infectious hematopoietic necrosis and cold water disease 

Takamasa Shinkai, Mitsuru Furihata, Motokazu Kawanobe, Kota Takehana and Hirohumi Kondo 

Infectious 

Hematopoietic NecrosisIHN 1971 1)

1990 2)

1978

2002 25

IHN

3) IHN
4)

SIZ

1999 2020

2 KS

IHN

IHN

5)IHN

IHN

6)

IHN

SIZ

1 4

3.1g 61g 20g 5g

IHN 1

FRP IHN

FRP

1.2 5.7 0.4m

IHN

IHN

1 16 2

3

1 200mg SIZ

7

1

100 50

4

7

2

7

4 14

14

IHN

IHN
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Flavobacterium psychrophilum

IHN

1 4

IHN

2

IHN

IHN

15 7

-80

Hanks’ 

Balanced Salt Solutionpenicillin-G 800I.U./mL, streptomycin 

800µg/mL, nystatin 200 unit/mL in Hanks’ BSS 10

2,000 rpm 10 4 )

Hanks’ BSS 10 15 3

RTG-2 15 14

IHN

9

1.5 mL 4 30

IHN RTG-2

50

1g

1 2 3 2

4

Bonferroni

1

16

17 1 2

13 15

27

3

8 7

11

4 1 2

8

IHN

106 TCID50/g

106 CFU/g 5), 

7) ,8) 1 2

IHN

7 7 7 7

6.5±0.4 7.7±0.1 5.4±1.2 6.7±1.0 5.4±0.6 5.6±0.8

7.8±0.4 8.4±1.2 5.9±0.9 7.1±0.2 5.6±0.7 6.6±0.9

5.8±0.2 7.6±0.6 4.4±0.4 6.0±1.2 7.1±1.3 5.9±1.0

6.2±0.8 8.2±0.6 6.0±1.9 6.0±1.1 7.4±0.4 6.0±0.2

6.9±0.6 - - 6.7±0.7 - -

7.1±0.7 - - 6.8±0.6 - -

9.2±0.2 - - 7.5±0.4 - -

1 9.4±0.6 - - 7.7±0.6 - -

2 9.1±0.2 - - 7.5±0.2 - -

9.4±0.5 - - 7.2±0.1 - -

 ± S.D. n =4

1 IHN
IHN

3

4

IHNV ( log TCID50/g) ( log CFU/g)

2
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1

2 3

22 14

1 2 3

44.4 61.0 54.9

35.4 50.0 38.7 2

p<0.05
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3 4

1 1

1 1 22

2 2

3

g

2015.5.27 6.30 7,000 2,478 35.4*

33 7,000 3,108 44.4

2016.1.7 2.22 404 202 50.0*

47 385 235 61.0

2016.10.6 11.1 204 79 38.7*

27 204 112 54.9

8,200 1,374 16.8
a

1 2017.5.17 6.13 8,200 2,023 24.7
b

2 27 8,200 2,022 24.7
b

8,200 2,485 30.3
c

2 61

2 IHN SIZ

1 3.1

* (
2

p<0.05)
a b c (Bonferroni p <0.01)
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1

4 1

2 21

4 30.3

1 2

24.7 24.7 16.8% 2

p<0.01

IHN

1 2 3

5.6 20.0 0

83.3 77.3 70.6 3

p<0.05

IHN

5.6 20.0

0 50.0

59.1 52.9

p<0.05 IHN

4

1 2

64.3 68.8 66.1

94.6

1 2

p<0.01 1

2 IHN

8.0 7.7 7.1

92.0

1 2

p<0.01 4 IHN

24 21 (87.5) 24 (100) 21 (87.5) 0 (0)
24 23 (95.8) 23 (95.8) 22 (91.7) 0 (0)
12 10 (83.3) 10 (83.3) 10 (83.3) 2 (16.7)
12 10 (83.3) 11 (91.7) 10 (83.3) 1 (8.3)
18 12 (66.7) 1 (5.6)* 1 ( 5.6)* 6 (33.3)
18 9 (50.0) 15 (83.3) 9 (50.0) 3 (16.7)
13 13 (100) 7 (53.8) 7 (53.8) 0 (0)
7 7 (100) 3 (42.9) 3 (42.9) 0 (0)
25 16 (64.0) 16 (64.0) 9 (36.0) 2 (8.0)
24 18 (75.0) 20 (83.3) 15 (62.5) 1 (4.2)
5 5 (100) 1 (20.0)* 1 (20.0)* 0 (0)
22 17 (77.3) 17 (77.3) 13 (59.1) 1 (4.5)
21 21 (100) 14 (66.7) 14 (66.7) 0 (0)
28 25 (89.3) 17 (60.7) 17 (60.7) 3 (10.7)
17 13 (76.5) 13 (76.5) 10 (58.8) 1 (5.9)
19 17 (89.5) 15 (78.9) 13 (68.4) 0 (0)
3 3 (100) 0 (0)* 0 (0)* 0 (0)
17 12 (70.6) 12 (70.6) 9 (52.9) 2 (11.8)
56 55 (98.2) 36 (64.3)** 35 (62.5)** 0 (0)

1 112 112 (100) 77 (68.8)** 77 (68.8)** 0 (0)
2 112 111 (99.1) 74 (66.1)** 73 (65.2)** 0 (0)

56 56 (100) 53 (94.6) 53 (94.6) 0 (0)
112 102 (91.1) 11 (9.8)** 9 (8.0)** 8 (7.1)

1 52 44 (84.6) 4 (7.7)** 4 (7.7)** 8 (15.4)
2 56 44 (78.6) 4 (7.1)** 4 (7.1)** 12 (21.4)

112 108 (96.4) 107 (95.5) 103 (92.0) 0 (0)
*,**

* : , p <0.05 ** : Bonferroni , p <0.01 
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14 22 1
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Edwardsiella tarda

Streptococcus iniae

10)IHN
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SIZ
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SIZ

2
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Comparison of vertebral deformities in Shinshu salmon produced by different parent 

Kota Takehana,Motokazu Kawanobe,Hideshige Tahara,Mitsuru Furihata 

2 3g

2)

3)

2004 2006

1985

4 9

Lepomis microlophus Lepomis 

gulosus

5)

6-7)

8-9) Thomas et al.10) 3

11)

2014 10 11 SS-A RT3N-

B 4 1

2011 11 6

5
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SS-A RT3N-B

30 12 16 6

2000

500

2015 3 100

2015 5

100

2016 2

X
1)

SS-A SS-B RT3N-A RT3N-B 4

2

SS-A SS-B RT3N-B 5.9

1.0 1.0

1.1

11.2 SS-B X

3.3 36.7%
1)

X

4.6

41.2

5.9 44.6%

,Turkey WSD n.s.

,Turkey WSD , p<0.05

1960 15

12-14)

1

SS-A) SS-B)

RT3N-A RT3N-B

2010

2011

2010 2011

2010
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2 SS-A RT3N-B

a 101 101 100 101

(g) 3.8 3.0 4.0 4.0

b 6 1 0 1

(%) b/a 5.9 1.0 0.0 1.0

c 85 98 96 87

(g) 69.9 67.7 63.3 64.8

d 6 11 3 1

(%) d/c 7.1 11.2 3.1 1.1

X e 60 60 60 60

f 22 17 7 2

(%) f/e 36.7 28.3 11.7 3.3

* g = (c-d) f/e+d 35 36 14 4

(%) h = g/c 41.2 36.7 14.6 4.6
* i = a-j 56 63 85 95

* j = (a-b) h+b 45 38 15 6

(%)
j/a 44.6 37.6 15.0 5.9

*

RT3N-A RT3N-BSS-A

X

SS-B

* p <0.05

SS-A RT3N-B

55%45%

(SS-A)

62%
38%

(SS-B)

85%

15%

(RT3N-A)

94%

6%

(RT3N-B)

* *

n.s.

n.s.
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