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Optimal growth temperatures of juvenile pink salmon: A trial of comparative rearing experiments with chum salmon

(Short paper)

Mitsuru TORAO

Salmon and Freshwater Fisheries Research Institute, Hokkaido Research Organization,
Eniwa, Hokkaido 061-1433, Japan

The effects of seawater temperature on feeding and growth in juvenile pink salmon (Oncorhynchus gorbuscha) and chum
salmon (O. keta) were examined in a controlled rearing experiment. Fish were fed Artemia to satiation for 10 days at six
seawater temperatures (4, 8, 10, 13, 18, and 23 °C). We estimated the temperatures at which food intake (FI), specific growth
rate in body weight and fork length (SGRgy and SGR;,), and feeding efficiency (FE) reached their highest values. For pink
salmon, maximum FI occurred at 16.1 °C, maximum SGRg, at 14.8 °C, maximum SGR;, at 14.4 °C, and maximum FE at
10.5 °C. For chum salmon, the corresponding temperatures were 17.7 °C, 16.3 °C, 16.7 °C, and 13.0 °C. Although both
species inhabit similar coastal temperature ranges, our results suggest that the optimal growth temperature for juvenile pink
salmon is slightly lower than that for chum salmon. Further studies are required to refine these temperature estimates and
improve their reliability.
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Table 1 The body size and food intake of pink and chum salmon juvenile reared at different sea water temperatures before and
after the experiment were measured
. Initial Final Food
. Experimental Temp. - — . . ;
Species date ©C) Fork length ~ Wet weight  Condition Fork length ~ Wet weight ~ Condition intake
(mm) (2) factor (mm) (2) factor (gind™)
Pink Apr. 8to 17, 4 60.33 +£1.94 1.45 £0.11 6.63 +0.59 61.35+1.81 159 +0.13 6.88 £0.37 0.74
2025. 10 60.44 +2.27 1.49 £0.17 6.71 £0.21 64.08 £2.57 1.79 £0.27 6.76 + 0.35 1.42
( from Tonbetsu River) 18 60.47 +£2.42 1.44 £0.18 6.50 = 0.40 63.19 £2.58 1.70 £+ 0.24 6.72 £ 0.47 1.47
Apr. 22 to 8 61.58 +£1.98 1.52 £0.15 6.50 £0.29 63.07 £1.92 1.70 £0.14 6.76 £ 0.29 0.95
May 1, 2025. 13 62.16 +2.46 1.56 £ 0.16 6.46 +0.18 N/A N/A N/A N/A
23 62.22 +£2.27 149 £0.15 6.19 +0.35 61.73 £2.32 1.56 £0.23 6.60 + 0.41 1.07
Chum Jan. 15 to 24, 4 5337 £ 1.72 1.20 £ 0.11 7.88 + 0.44 56.09 £2.00 138 +0.14 7.81 £0.47 0.89
' ' 2025. 10 5276 214 1.16 £0.14 7.85+039 5838262 1.59=0.19 7.97 £0.62 1.50
(from Chitose River) 18 5242+232 114016 791045  60.06£274 1.73+024 7.97 =051 2.06
Jan. 25 to 8 53.81 £ 1.86 1.27 £0.12 8.15 £ 0.41 57.15£1.85 1.50 £0.16 8.01 £0.43 2.86
Feb. 6, 2025. 13 53.57 £ 1.89 1.24 £0.13 8.07 £0.34 59.20 £2.25 1.75+0.20 8.40 +0.27 3.21
23 54.00 +2.38 1.28 +£0.17 8.09 + 0.36 56.44 £490 134 +0.14 7.62+1.18 2.25
The values indicate the mean + standard deviation. The sample size for each test treatment was 12 pink salmon and 30 chum salmon.
N/A: The rearing experiment for pink salmon at 13°C was terminated prematurely due to a power supply issue.
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Fig.1 Relationship between rearing water temperature and a:
food intake, specific growth rates (b: wet body weight
and c: fork length), and d: feeding efficiency of
juvenile pink (solid circles and solid line) and chum
(open circles and dotted line) salmon.
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