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66

4 135 167 154.3

18.1 27.2 28.8

9 128 163 145

14.6 27.2 21.8

2.5  

2020 3.8

2021 2.7 2022 2.5 2021 2022

2021 5

9 2020

2020 1

2021 2022

 

 

 

2022 463 103

11 12

10 12

37 35.9 11 26 25.2 12

24 23.3 2021 18.6 11 12
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2020 2022

2020 2021 11

2022 11

2020 11 48.3

160



5.3 20201 2022

11

11  

 

 

 

 

10 27 12 14 15

97.8 110,795
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2021 21 2022 27  

 

2020 2021 2022
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2010

2021 31 2022 77

2014 2020 1 16

10 11

2021 2020
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Plecoglossus altivelis

Masaaki Kashiwagi ,Toshio Iwai, Hiroki Yamamoto and Yoshio Sokabe 1986 Effect of Temperature and 

Salinity on Egg Hatch of Ayu Plecoglossus altivelis Bull.Fac.Fish Mie Univ, No.13:17-24  
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Tsukamoto et al. 1987
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1 2018 2022  
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1  
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4  

 

 

1  

2022 49

34.5g 30

26.1g 43.0g

8 10 73%

1 52 29.1g 87 53.3g

35 34.3g 70 54.3g

52 33 87 29 35

67 70 71  

5g

Pearson’s Chi-squared test P=0.002

Pearson’s Chi-squared test P=0.089  

2018 2022 

7 3g

1  
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10g

10 11 5

2 3 g

(g) (g) (g)

4/5 12.4 4,270 8.1 100%

5/21 15.4 14 29.6±7.4 100%

6/8 16.7 28 42.2±8.1 100%

6/26 18.1 29 43.7±12.1 100%

4/4 9.9 5,057 8.7 100%

5/16 15.3 34 23.1±7.7 100%

6/4 16.7 23 29.1±7.2 100%

6/24 16.2 23 40.4±9.7 100%

4/4 10.4 13,793 8.7 15% 90,704 10 85%

5/22 16.0 60 33.8±7.9 87%* N.D N.D

4/2 11.2 3,575 9.8 78% 1,000 10 22%

5/18 16.6 14 24.4±7.0 78% 4 20.4±4.6 22%

6/4 19.5 13 30.8±7.5 81% 3 25.8±2.1 19%

6/24 20.0 9 39.5±6.6 82% 2 34.9±8.9 18%

4/2 14.1 4,576 9.8 34% 13,576 10 66%

5/18 15.4 2 36.1±0.1 12% 9 29.0±12.8 53% 6 38.8±10.7 35%

6/4 16.7 10 42.3±3.9 26% 15 34.6±9.5 38% 14 50.5±10.9 36%

6/24 18.8 6 62.1±9.3 14% 9 52.8±14.8 21% 28 63.5±15.6 65%

4/2 10.3 12,399 9.8 23% 53,899 10 77%

5/20 16.4 4 26.3±1.2 15% 10 17.3±7.3 38% 12 43.5±13.2 46%

4/2 12.4 10,745 6.9±2.3 35% 19,900 9 65%

5/25 15.2 64 35.4±6.8 54%* 26 30.7±9.9 22% 28 44.2±9.4 24%

4/2 11.4 7,485 6.9±2.3 45% 9,090 10 55%

6/7 15.2 62 31.2±6.8 71%* 23 17.3±7.3 29%

6/24 27.0 44 41.9±9.7 69%* 20 39.4±14.3 31%

4/2 10.0 11,392 4.7±2.0 25% 34,000 9 75%

5/21 14.8 7 34.5±10.6 8% 9 26.1±9.2 10% 65 43.0±9.8 73%

4/2 8.5 10,891 4.7±2.0 44% 13,636 10 56%

5/24 16.3 17 29.1±7.5 33% 35 34.3±9.3 67%

6/28 18.7 30 53.3±11.5 29%* 73 54.3±15.3 71%

P<0.05

2018

2022

2021

2020

2019
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1  

2022 2 22 2021 10

25 11 28 11 18 11 4
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11 24 12 1 4 1

12 5 31
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2018 2022 74
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8  

 

2  

2022 5 70mm 1,035

4 17

66.9 4 0.15

82 2,093 3

0.14 8 2 49.8g

67.6g 9 1 166.6g

2  

3

8

2 2020 2021

1

11 12
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2 2020 2022  

 

2022  

 

3

 

 
1

:  

TL BW

(mm) (g)

6/20 149.5 30.8 -

9/20 221.6 89.2 1.1

9/28 197.9 77.0 5.1

11/5 243.6 116.4 5.8

12/2 196.6 58.9 4.6

12/2 214.2 54.6 4.9

12/10 231.1 76.2 7.1

8/27 215.8 85.8 -

8/27 171.6 36.4 -

9/1 199.4 67.7 -

11/25 174.6 35.2 6.0

11/25 194.2 44.8 4.9

8/13 194.6 67.6

8/13 176.3 49.8

9/10 215.6 166.6 3.1

2021

2022

2020

GSI

5 6 9 10 12

2020 0.36% 0.17% 0.43%

2021 0.12% 0.12% 0.35%

2022 0.15% 0.14%
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3  

2022 2021 10 27

2022 1 6 12 7 1

12 2 12 8 14 27.1 12 1 12 1

7 17.9 12 4 12 22 28 17.1

4 2022 12

12 1 60 4 17

9 2022

 

200

2021 2022

12 9

 

 

4 2021 4 2022 4  

 

2020/10/27 0 0.0% 0 0.0% 1,761 1.6% 840 6.7% 2,601 0.6%

11/3 11/9 0 0.0% 0 0.0% 1,761 1.6% 840 6.7% 2,601 0.6%

11/10 11/16 0 0.0% 0 0.0% 1,761 1.6% 1,680 13.3% 3,441 0.8%

11/17 11/23 4,295 2.3% 0 0.0% 12,329 11.3% 840 6.7% 17,464 4.2%

11/24 11/30 0 0.0% 5,460 5.0% 7,045 6.5% 840 6.7% 13,345 3.2%

12 /1 12/7 12,886 6.8% 19,110 17.5% 14,090 12.9% 1,680 13.3% 47,767 11.4%

12/8 12/14 30,068 15.9% 24,570 22.5% 24,658 22.6% 1,680 13.3% 80,976 19.3%

12/15 12/21 68,727 36.4% 27,300 25.0% 28,181 25.8% 1,680 13.3% 125,888 30.0%

12/22 12/28 60,136 31.8% 24,570 22.5% 14,090 12.9% 2,520 20.0% 101,317 24.1%

12/29 12,886 6.8% 8,190 7.5% 3,523 3.2% 0 0.0% 24,599 5.9%

189,000 100.0% 109,200 100.0% 109,200 100.0% 12,600 100.0% 420,000 100.0%

184,705 97.7% 103,740 95.0% 84,542 77.4% 7,560 60.0% 380,546 90.6%

(
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1  

10g

8

8

 

 

2  

12

12

 

2021/10/27 0 0.0% 3,741 1.8% 13,733 11.3% 2,027 7.5% 19,500 2.9%

11/3 11/9 0 0.0% 11,222 5.4% 3,924 3.2% 0 0.0% 15,146 2.3%

11/10 11/16 0 0.0% 0 0.0% 1,962 1.6% 1,351 5.0% 3,313 0.5%

11/17 11/23 0 0.0% 0 0.0% 0 0.0% 2,027 7.5% 2,027 0.3%

11/24 11/30 10,361 3.3% 7,481 3.6% 5,885 4.8% 3,379 12.5% 27,107 4.1%

12 /1 12/7 51,806 16.7% 33,666 16.1% 25,503 21.0% 8,784 32.5% 119,760 17.9%

12/8 12/14 77,709 25.0% 52,369 25.0% 45,121 37.1% 6,082 22.5% 181,281 27.1%

12/15 12/21 56,987 18.3% 26,185 12.5% 5,885 4.8% 2,703 10.0% 91,759 13.7%

12/22 12/28 77,709 25.0% 26,185 12.5% 9,809 8.1% 676 2.5% 114,378 17.1%

12/29 36,264 11.7% 48,628 23.2% 9,809 8.1% 0 0.0% 94,702 14.2%

310,836 100.0% 209,476 100.0% 121,631 100.0% 27,029 100.0% 668,973 100.0%

300,475 96.7% 187,032 89.3% 96,128 79.0% 18,245 67.5% 601,880 90.0%
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Tsukamoto K and Kajihara T 1987  Age determination of ayu with otolith. Nippon Suisan Gakkaishi. 53: 

1985-1997. 

2018 Nippon Suisan 

Gakkaishi, 84, 70-80. 
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2018  66  

3  223 233  

2018  

2016  82

1  12 17  

2014  

2016  
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2009

 15  21 24  

2010

58  3  425 427  
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MiFish

DNA Miya et al. 2015
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3 4 4

4

16 20

PNR: point-of-no-return; Blaxter and Ehrlich 1974 3 4

2020 11 19-20

5 3 (4 )

2

3

DNA

30 17

5 1

3 2

7 4 5

5

1988

Iguchi and Yamaguchi 1944
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Blaxter JHS, Ehrlich KF (1974) Changes in behavior during starvation of herring and place larvae. “The Early 

Life History of Fish” pp. 575-588, Springer-Velag 

Iguchi K, Yamaguchi M (1994) Adaptive significance of inter- and intrapopulational egg size variation in ayu 

Plecoglossus altivelis (Osmeridae). Copeia, 1994(1): 184-190 

Miya M, Sato Y, Fukunaga T, Sado T, Poulsen JY, Minamoto T, Yamamoto S, Yamanaka H, Araki H, Kondoh 

M, Iwasaki W (2015) MiFish, a set of universal PCR primers for metabarcoding environmental DNA from 

fishes: detection of more than 230 subtropical marine species. Royal Society Open Science, 2: 150088 

 (1988) pp. 100-133,  
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2018

3

4 5 A 0 B 1.2 C 0.9

2019

A 7.9 B 2.3 C

0  / 

100 0 0.6 2020

A 6.4 B

80.4 C

89.8

A

0.4 B 7.7 C 5.7

2020 B 172.6

16.1mm C 153.6 23.1mm B C 0+
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