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Evaluation of growth rates of juvenile chum and pink salmon in their early marine
phase using the physiological and ecological techniques
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To evaluate the growth rates of chum and pink salmon in their early marine life,
we analyzed the otolith daily increments of juvenile chum and pink salmon and examined the effective
physiological indicators for growth rates. By otolith increment analyses, the dates of ocean entry and
daily growth rates can be estimated. From examining the physiological indicators, the serum insulin-like
growth factor (IGF)-1 can be used as a most useful indicator to evaluate the growth rates of juvenile
salmon. Serum IGF-1 levels in chum and pink salmon estuarine area were lower and fish in the coastal area
were higher, indicating that growths of juvenile salmon was activated when they left the estuarine area
and migrated to the offshore while fish of low growth stay in the estuary. Until May, IGF-1 levels in

pink salmon were lower than chum salmon but were higher in June, which likely reflects a higher growth
rate of this species.

IGF-1




Bax, 1983;
Healey, 1982

1990

, 1990;
Nagata et al., 2007

insulin-like growth factor, IGF -1
1GF-1

Beckman et al., 2004

IGF-1 IGF
I1GFBP
IGF-1
1GF-1
1GF-1 IGFBP
1GF-1 I1GFBP
Saito et
al., 2007

Nagata et al .,
2007

IGF

¢y

1 5 km




100 m 600m  1000m
4000m 5
7 1

@

2013 2015 3

5 6 1 km
1
®
IGF-1 RNA/DNA R/D
RNA/DNA
R/D 1GF-1
5
0123 8
R/D
IGF-1
igf-1 mRNA
PCR
4-5
10
1GF-1 R/D
R/D

IGF-1

o

2km

2km

7
Na'/K*-ATPase(NKA)
RNA/ZDNA 1GF-1
1GF-1 R/D
1 km
6
2
5
8
5
4 2013
3 6
13
2
5 6
1 5
6
2,500 -
o
2,000 - m 600m
1500 - O lkm
' B4km
1,000 |
500 - ’—I_‘
TT 1T 7711
1,000 - o
800 - m 600m
0O 1km
600 - 8 4km
400
200
0 —_ ‘ ‘ ol Nl ‘ O ’
2
2013



29

5
6
)
4
5
1
2013 4
5 2014 4 5
2015 5
5 5
2013 0.30+ 0.11mm/day 2014
0.31+ 0.07mm/day 2015 0.29+
0.08mm/day
2013 0.36+ 0.07mm/day 2014
0.27+ 0.07mm/day 2015 0.34+
0.13mm/day
3
Kruskal-Wallis
®
1 2
R/D 1GF-1
igf-1 mRNA
R/D 1GF-1
igf-1 mRNA
10
1GF-1 igf-1

(%/day)

(%/day)

mm/day

05 r

04 [ }

03

0.2

0.1

2013 2014 2015 | 2013 2014 2015

60
IGF-1 (ng/ml)
[ 5 O 6
r=0.76 (p < 0.01) r=0.77 (p <0.01)
N=30 N =29
8 -
0 100 200 300
IGF-I (ng/ml)
o5 ©6
r=0.83(p<001) r=0.83(p<0.01)
N =29 N =31
4 IGF-I



igf-1

IGF-1
igf-1
igf-1
1GF-1
igf-1
4
R/D
IGF-1
4
IGF-1
Na’/K*-ATPase NKA 6
6
5
RNA/DNA IGF-1 6
1GF-1
IGF-1
R/D 6
IGF-1 6
1GF-1
< >

Bax, N.J. (1980) Can. J. Fish. Aquat.
Sci., 40, 426-435.

Beckman, B.R., Fairgrieve, W_,
Cooper, K.A., Mahnken, C.V_.W., and

Beamish, R.J. (2004) Trans. Am. Fish.

Soc., 133, 1057-1067.
Healey, M.C. (1982) Can. J. Fish.
Aquat. Sci., 39, 952-957.

(1990) ., 68,
1-142.

16 -

14 4
12 4
10 4 o
=
8 | m]
<( B 1000m
é 6 n 4000m
4
2 4
0 4
5/16 5/17 5/ 6/
45
40 b) a?
35 4
< 30 +
> [m]
Q 25 - o
< =}
Z 20 - 8 1000m
o n 4000m
15 -
10 -
5 |
0 +
5/16 5/17 5/27 6/7 6/18
140
w| C) .
E 100
> o
(=
= 80 4 x|
_ 2]
L = 1000m
9 60 ] 4000m
40
20
0 4
5/16 5/17 5/27 6/7 6/18
5
a Na*/K+-ATPase NKA b)
RNA/DNA C) IGF-I

Nagata, M., Miyakoshi, Y., Ando, D.,
Fujiwara, M., Sawada, M, Shimada, H.,
and Asami, H. (2007) North Pacific
Anadromous Fish Commission Bulletin, 4,
223-235.

Saito, T., Kaga, T., Seki, J., and
Okake, T. (2007) Fish. Sci., 73, 27-37.

1

Kaneko, N., Taniyama, N., Inatani, Y.,

Nagano, Y., Fujiwara, M., Torao, M.,
Miyakoshi, Y., and Shimizu, M. (2015)
Circulating insulin-like growth
factor-1 in juvenile chum salmon:



relationship with growth rate and
changes during downstream and

coastal migration in northeastern (&Y
Hokkaido, Japan. Fish Physiology and MIYAKOSHI, Yasuyuki
Biochemistry, 41, 991-1003.
7
70442639
(2013)
@
2013
’ 25 11 14 17 SHIMIZU, Munetaka
’ 90431337
 (2014) o ®) ]
TORAO, Mitsuru
26 , 2014
3 26 31 ,
Kaneko, N., Taniyama, N., Inatani, Y., 80442672

Nagano, Y., Miyakoshi, Y., Fujiwara,
M., Torao, M., and Shimizu, M. (2014)
Changes in physiological growth
parameters during downstream and
coastal migration in chum salmon of
eastern  Hokkaido, Japan. 11
International Congress on the
Biology of Fish, 2014 8 3 7 ,
Heriot-Watt University (Edinburgh,
Scotland, UK).

(2015)

27
, 2015 3 27 31 ,

Miyakoshi, Y., Fujiwara, M., Torao, M.,
Kaneko, N., Shimizu, M., and Nagata,
M. (2015) Early marine residence and
growth of juvenile chum and pink
salmon in eastern Hokkaido. NPAFC
Symposium, 2015 5 17 19 ,

Kaneko, N., Taniyama, N., Inatani, Y.,
Fujiwara, M., Torao, M., Miyakoshi,
Y., and Shimizu, M. (2015)
Circulating insulin-like growth
factor-1 in juvenile chum and pink
salmon: relationship with growth
rate and changes during downstream
and coastal migration 1in eastern
Hokkaido, Japan. NPAFC Symposium
2015,2015 5 17 19 ,

__ (2016)

, 2016 3
27 31 ,




