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Effects of diet supplemented with fish oil on the swimming ability development and predation avoidance for chum

salmon fry
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We examined the effect of fish oil supplementation on the development of swimming speed in chum salmon fry. The effect
of fish oil supplementation on the repression of salmon fry predation was also verified. The cruising speed measured by video
analysis of escape behavior was significantly increased in the fish oil supplemented group 26 days after emergence when the
average fork length was 4.3 cm. The results of the predation test showed that 1) if there was no difference in body size and
swimming speed, there was no difference in predation rate; 2) the predation rate was higher when the body size was relatively
smaller, and the swimming speed was lower due to fasting; 3) diet supplemented with fish oil reduced the decrease in
swimming speed during fasting, and the predation rate was also lower. These results indicate that the feeding of fish oil-
supplemented diets may repress the decrease in swimming ability and predation of salmon fry when their nutritional status
declines after release.
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Fig.1 Equipment used for the predation test for chum
salmon fry. (A) The tank is constructed of FRP (690 x
1490 x 580 mm). (B) Object set up in the tank as
hiding places for fry. (C) Three water tanks for the
predation test.
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Fig.2 Development of (a) burst, and (b) cruise swimming
speeds in the control (open square) and fish oil
supplemented (solid circle) groups. Asterisks indicate
significant differences (Welch’s #-test, P < 0.05).



50 B S EAEA, VS

Table 1 Comparison of mean fork length, body weight, and
condition factor between the fish oil supplemented
group and the control group. There was no
statistically significant difference in any of the values
between both groups (Welch’s #test, P> 0.05).

Davs after Mean Mean Mean
Y Group fork length body weight condition
emergence
(cm) () factor
4 Initial 3.60 + 0.11 0.34 + 0.04 7.20 + 0.54
3 Control 377 + 0.13 0.38 = 0.07 7.11 £ 0.73
Fish oil 3.78 + 0.09 0.40 + 0.03 743 + 0.52
16 Control  4.12 + 0.11 0.56 + 0.05 8.01 + 040
Fishoil ~ 4.14 + 0.11 0.55 + 0.07 7.71 £ 0.51
21 Control 433 + 0.15 0.69 + 0.08 847 + 0.63
Fishoil 433 + 0.17 0.67 + 0.08 8.19 + 0.36
2% Control 452 + 0.20 0.74 + 0.09 7.95 + 0.34
Fishoil ~ 4.50 + 0.13 0.71 + 0.09 7.75 + 0.63
6 Control ~ 5.01 + 0.16 1.12 + 0.10 891 + 0.36
Fish oil 5.01 = 0.21 1.12 + 0.12 8.88 + 0.55
0 Control 534 + 0.19 141 + 0.17 9.20 + 048
Fish oil 5.18 = 0.21 1.26 + 0.20 9.01 + 0.65
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Fig.3 Predation rates between trained and untrained chum
salmon fry in a tank with white-spotted charr. No
statistically significant difference was found (Mantel-
Haenszel test, P > 0.05).
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Table 2 Comparison of mean body size and swimming speed of chum salmon fry in exercise training and non-training groups.
Asterisks and bold italics indicate statistically significant differences (Welch’s #-test, P < 0.05).

Mean Mean Mean Burst speed Cruise speed
Date Group fork length body weight condition
(cm) (© factor cm/s FL/s cm's FL/s
Tun. 2012 Control 570 + 0.35 1.72 + 0.35 9.21 + 0.85 90.3 + 22.5 159 + 4.0 146 + 6.3 26+ 1.1
un.
Trained 558 + 028 * 1.52 + 0.24 *8.67 + 0.64 843 + 23.8 15.1 + 4.1 132 +49 24 +0.9
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Table 3 Mean body size and swimming speeds of chum salmon fry for each fasted experiment. Asterisk and bold italics

indicate Welch’s #-test statistical significance (P < 0.05).

Mean Mean Mean Burst speed Cruise speed
Date Group fork length body weight condition
(cm) (2 factor cm/s FL/s cny/s FL/s
Aor 2013 Fed  6.41 + 0.42 245 + 049  9.19 + 0.71  114.9 + 194 178 + 2.8 9.9 £51 4.6+ 18
pr Fasted * 5.70 + 0.44 * 1.30 = 0.37 *6.81 = 0.54 * 97.4 + 15.9 171 £26 * 40+22 *35+09
Mav.o0;3  Fed 499+ 030 098 £ 017 783 £ 075 100.7 +20.8 201 £3.6 169 %75 3414
v Fasted * 4.65 = 0.29 * 0.66 + 0.14 *6.48 + 0.58 * 822 +20.9 *]7.7 44 *13.6+49 *29 =+ 11
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Table 4 Changes in body size of the fish oil supplemented
group and the control group during the fasting test.
There were no significant differences in fork length,
body weight, and condition factor between the two
groups (Welch’s t-test, P > 0.05).

Davs after Mean Mean Mean
Y " Group fork length body weight condition
fasiting
(cm) (g) factor
0 Control 534 + 0.19 141 + 0.17 920 + 048
Fishoil 518 + 0.21 1.26 + 0.20 9.01 + 0.65
7 Control 5,13 + 0.17 1.02 + 0.11 7.48 + 0.36
Fishoil 514 + 0.32 1.00 + 0.17 7.35 + 0.68
14 Control 518 + 0.27 0.99 + 0.17 7.03 + 0.53
Fishoil 513 = 0.28 0.96 + 0.15 7.02 + 042
0 Control 521 £ 0.25 0.95 = 0.16 6.74 = 0.88
Fishoil ~ 5.08 = 0.36 091 + 021 6.81 + 047
10 Control 5,10 = 0.33 0.86 = 0.18 6.36 = 0.40
Fishoil ~ 5.08 = 0.30 0.85 + 0.16 6.44 + 047

Fig.4 Predation rates between fed and fasted chum salmon
fry in a tank with white-spotted charr. Asterisk indicate
statistical significance (Mantel-Haenszel test, P < 0.05).
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Fig.5 (a) burst and (b) cruise speeds of the fish oil
supplemented (solid circle) and control (open square)
groups during the fasting test. Asterisks indicate a
significant difference between the two groups (Welch’s
t-test, P < 0.05).
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Fig.6 Comparison of the predation rate between the fish oil
supplemented group (solid bar) and the control group
(open bar) during the fasting. Asterisks indicate a
significant difference between the two groups (Mantel-
Haenszel test, P < 0.05).
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