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EFFECTS OF TEMPERATURE AND FLOW VELOCITY ON SWIMMING OF
JUVENILE MANCHURIAN TROUT BRACHYMYSTAX LENOK (PALLAS) AND THE
RELATIONSHIP TO RESPIRATORY METABOLISM

XU Ge-Feng"?, MOU Zhen-Bo', HAN Ying?, LIU Yang', HAO Qi-Rui', BAI Qing-Li'
(1. Heilongjiang River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China;
2. College of Animal Science and Technology, Northeast Agricultural University, Harbin 150030, China)

Abstract We determined the burst swimming speed (BSS), the critical swimming speed (CSS) and the respiratory
metabolism of at five different temperatures (4, 8, 12, 16 and 20°C), and the maximum sustained swimming (MSS) time of
juvenile Manchurian trout Brachymystax lenok (Pallas) by a fish swimming-MO, determining device. Differences between
feeding and fasting groups were compared. The effects of temperature and flow velocity on the swimming ability were
evaluated. The results show there was no significant difference (£>0.05) in BS between the feeding and fasting groups at
five temperatures. Values of CSS of the two groups at the five temperatures were, respectively, (0.42+0.0038) and
(0.43+0.001), (0.4240.0038) and (0.46+0.0099), (0.46+0.0025) and (0.47+0.0076), (0.43+0.0081) and (0.43+0.0010), and
(0.474£0.0014) and (0.48+0.0012) m/s. Furthermore, comparing to the fasting group, oxygen consumption rate of the
feeding group increased by 7.80% (4°C), 32.24% (8°C), 19.39% (12°C), 39.39% (16°C), and 19.48% (20°C) with the
increases in temperature and flow velocity. The MSS times were significantly different in flow velocity in all groups. In
addition, we constructed power exponential equations of the MSS time vs flow velocity, indicating a negative correlation
between them. The MSS time decreased significantly with the increase in flow velocity. Therefore, the BSS and CSS at
different conditions of temperature and feeding should be carefully considered in the design of fishway at a dam.
Particularly, when considering the upstream migration in spring and autumn, flow velocity at the entrance of fishway
should be <0.65m/s, and <0.42 m/s at the hole of fishway.

Key words Brachymystax lenok (Pallas); juvenile fish; swimming capacity; flow velocity; sustained swimming
capacity



