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U.. 30 min 2.3 AMR
Vv AMR DO
L m 4 p <0.05 %0)

kg U.. DO AMR DO
AMR
1.3 AMR = 458.3D0">"

EXCEI2003 n =40 R> =0.736 p < 0.05 7
STATISTICA 4.5 ANOVA

LSD “ "
P.° *
Mean + SE p <0.05

1
Tab.1 The morphology indices of experimental goldfish

DO/ mg- L7!
0.5 1 2 4 8 A
= + & [
/ 8 8 8 8 8 LM g L I
/g 9.57+0.38 9.39+0.80 9.97+0.31 8.90 +0.46 10.08 +0.40 2 RMR

/em 6.81+0.12 6.75+0.16 6.79 +0.12 6.65 +0.11 6.85+0.19
/em 7.98£0.13 7.95+0.17 8.01+0.13 7.69 +0.12 8.01 £0.20
/em 1.15+0.03 1.24+0.42 1.19+0.04 1.10+0.07 1.26 £0.04
/em 2,28 £0.03 2.34+0.08 2.34 +0.05 2.25+0.04 2.26 £0.05

Fig.2 The resting metabolic rate of goldfish

under different water dissolved oxygen levels
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Fig.3 The critical swimming speed of goldfish
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n =40 R* =0.672 p <0.05 6 under different dissolved oxygen level
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Fig.5 The relationship between swimming speed and

metabolic rate of experimental goldfish
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Tab.2 The parameters in equation descried the relationship
between swimming speed and metabolic rate of goldfish under

different dissolved oxygen level

DO/ RMR/
a b R? Upp
mg- L! mg- kg™'- h!
0.5 115.0 0.204 2.09 0.820 19.88
1 245.0 0.008 2.93 0.828 27.14
2 249.2 2.268 1.47 0.751 40.87
4 258.1 0.255 2.11 0.829 25.28
8 276. 1 0.018 2.80 0.855 25.34
13.56
J- mg”!
coT Jom™ kg™ 6 8mg L™
coT p <

0.05 cor

uqﬁ-a-
"i'
"'T

& g ,i—
S £ A
=y ,J-E;-. e
1 d-".-.- %- N L " =
1 o 14 | LE T LR v & [
vogieme
7 corT,,,

Fig. 7 The net cost of transport of juvenile goldfish pursuing

different speed swimming under different dissolved oxygen
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The Locomotive and Metabolic Strategies of Goldfish Under
Different Dissolved Oxygen Level

FU Shi-jian LI Xiu-ming ZHAO Wen-wen PENG Jiang-lan CAO Zhen-dong

Laboratory of Evolutionary Physiology and Behavior Chongqing Key Laboratory of Animal Biology College of Life
Sciences Chongging Normal University Chongging 400047 China

Abstract To investigate the locomotive and metabolic adaptive strategy of euroxybiotic goldfish  Carassius auratus under different
dissolved oxygen level DO  we measured the resting metabolic rate  RMR  active metabolic rate  AMR  critical swimming speed

U, and cost of transport COT at different swimming speed of juvenile experimental fish 6.75 ~13.70 ¢ n =49 maintained at
water temperature of 25.0 1.0 °C under DO of 0.5 1 2 4 and 8 mg- L™' close to 100% saturation . The results are discov-
ered in that both Ucrit and AMR decreased profoundly with DO and there are significant differences among all treatment groups p <0.05
but both variables decrease more profoundly within lower DO range and the values of AMR decrease more profoundly than those of U_,.
However RMR remain unchang with DO decreased from 8 to 1 mg- L~' and linearly decreased with DO when it is below 1 mg- L™,
The metabolic rate exponentially increases with swimming speed in all experimental groups. The COT does not vary with swimming
speed in lower DO groups 0.5 1 and 2 mg: L~' experimental groups while it increases with swimming speed at higher DO groups

4 and 8 mg- L' experimental groups . After removing the energy component of RUR from COT the COT,,, increases with swimming

speed in all experimental DO groups. As in the same swimming speed COT of lower DO groups usually are lower than those of higher
DO groups in lower swimming speed range. Moreover such difference vanishes when swimming speed goes higher. The study shows
that goldfish may adopt different locomotive and metabolic strategies under different ambient DO level.

Key words dissolved oxygen critical swimming speed oxygen consumption rate energy efficiency cost of transport



