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The Effects of Flow Rate and Time on the Measurement of
Standard Metabolic Rate in Juvenile Qingbo (Spinibarbus sinensis)

WANG Lei', FU Shijian'?, ZENG Ling-qing'"*

1. Laboratory of Evolutionary Physiology and Behaviour s Chongging Normal University . Chongqing 401331, China ;
2. Chonggqing Key Laboratory of Animal Biology s Chongging 401331, China

Abstract: Oxygen consumption rate (MO;) is usually used to estimate the metabolism rate in fish energy
metabolic studies. In order to investigate the effects of flow rate and measurement time on standard meta-
bolic rate (SMR) in fishes, 80 juvenile Qingbo (Spinibarbus sinensis) individuals with healthy body and
similar body mass were used as fish model under the laboratory conditions of (25.0+0.5) “C. During the
course of the experiment, five flow rates (1, 2, 3, 4 and 5 L/h) were employed and each flow rate was
continuously employed for six time points when SMR was measured per hour. The present study showed
that differences in oxygen level (AMO,) of the outlets between the blank chamber and the experimental
chamber decreased exponentially as the flow rate (v) increased, the equation being AMO, = 0.872 2
v " (R?=0.994, p<C0.001). The AMO, were affected significantly by the flow rate (F=20. 994, p<<
0.001), with the maximum value appearing at 5 L./h. The designed flow rates appeared to have no signifi-
cant influence on SMR measurement of the juvenile S. sinensis (p>>0.05). Additionally, the repeatability
of SMR measured at different time points seemed to decline with increasing flow rate. Although there was
no difference in average values of SMR among the designed range of flow rate, the sample number, body
mass, and fish’s sensitivity to hypoxia should be considered before designing the energy metabolism experi-
ment in fishes. The present study suggested that the flow rate for juvenile fish SMR measurement should
not be too fast, and the measurement should be made between 24 and 72 h after the last feeding.

Key words: standard metabolic rate; flow rate; time; repeatability; Spinibarbus sinensis
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