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Fig. 1 The measuring instruments of fish ecology
A. ; B. ( ); C. ; D. ; E. ; F. ; G ; H.

;L ; K. ;L. s M.
A. Open type water bath; B. Water annulus (include test area); C. Computer control system; D. Variable frequency power supply assembly; E.
Variable speed motor; F. Test area in water annulus; G. Temperature control system; H. Multihole channel; 1. Propeller; K. Circulating water
pumps; L. Probe for measuring dissolved oxygen, temperature and ammonia nitrogen; M. Control switch of probe
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Tab.2 Two-factor variance analysis of the water temperature, the flow velocity and the oxygen consumption rate in different age groups

Age Source Sum of squares df Mean square F P
Water temperature 2280417.709 5 456083.542 287.842 0.000
1 Flow velocity 215742.184 4 53935.546 34.040 0.000
One year old %
. 89970.215 14 6426.444 4.056 0.000
Water temperature*Flow velocity
Water temperature 3195956.233 5 639191.247 873.037 0.000
2 Flow velocity 434161.288 5 86832.258 118.600 0.000
Two years old %
. 168027.922 18 9334.885 12.750 0.000
Water temperature*Flow velocity
Water temperature 3242831.358 5 648566.272 914.951 0.000
3 Flow velocity 512163.888 6 85360.648 120.421 0.000
Three years old %
145013.545 22 6591.525 9.299 0.000

Water temperature*Flow velocity
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Fig. 3 Effects of the water velocity on the oxygen consumption of Salvelinus leucomaenis at three different ages at different water tem-
peratures
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EFFECTS OF THE WATER TEMPERATURE AND THE WEIGHT ON THE
CRITICAL SWIMMING SPEED AND OXYGEN CONSUMPTION RATE OF
SALVELINUS LEUCOMAENIS

ZHANG Yong-Quan', YIN Jia-Sheng', XU Ge-Feng?, XI Qing-Kai', MA Bo' and BAI Qing-Li'

(1. Heilongjiang River Fisheries Research Institute of Chinese Academy of Fishery Sciences, Harbin 150070, China;
2. College of Animal Science and Technology, Northeast Agricultural University, Harbin 150030, China)

Abstract: In this study, we applied ecological methods to measure the critical swimming speed and the oxygen con-
sumption rate of three age groups of Salvelinus leucomaenis (one-year old, two-year old and three-year old) at different
water temperatures (4, 8, 12, 16, 20, 24°C) and the flow velocity. The results showed that both the water temperature and
the body weight had significant effects on the critical swimming speed (P<0.05), however, the interaction between the
two factors did not (P>0.05). At the same water temperature, the critical swimming speed of Salvelinus leucomaenis
increased along with the aging/increase in weight. At 4°C, the critical swimming speed was the lowest, which were
(21.6+1.06) cm/s, (22.93+£0.61) cm/s and (30.27+1.29) cm/s for the three groups respectively. The critical swimming
speed increased along with the rise of the water temperature in all groups, and reached the maximum at 16°C, which
were (39.6+0.80) cm/s, (46.80+0.80) cm/s and (53.73+1.22) cm/s for the three groups respectively. Then the speed
slightly decreased as the water temperature rose to 20°C. However, there was no statistical difference in the speed at
16 Cand at 20°C (P>0.05). When the water temperature further rose to 24°C, the critical swimming speed dropped sig-
nificantly. The water temperature, the flow velocity and the interaction between these two factors displayed significant
effects on the oxygen consumption rate (P<0.05). Under the same suitable conditions, the oxygen consumption rate of
Salvelinus leucomaenis significantly decreased as the weight increased. Overall, the oxygen consumption rates of the
three groups were all increased with the rise of the water temperature and the flow rate, but the swimming oxygen con-
sumption appeared to decrease when the water temperature and the flow rate reached a certain value. This study demon-
strated that heavier individuals had higher swimming ability against the water flow given the same water temperature.
The suitable water temperature for the three groups of Salvelinus leucomaenis should not exceed 20°C, and the maxi-
mum flow rate should be no higher than 32 cm/s, 40 cm/s and 48 cm/s for the three groups respectively.

Key words: Salvelinus leucomaenis; Water temperature; Flow velocity; Oxygen consumption rate; Critical swimming

speed



