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Fig.1 Schematic diagram of swimming respirometer
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Fig.2 Schematic diagram of a resting respirometer
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Comparison of Standard Metabolic Rate and Routine Metabolic Rate for
Juvenile Silver Carp( Hypophthalmichthysmolitrix )
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(1. The College of Hydraulic and Environmental Engineering in Three Gorges
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Abstract: The standard metabolic rate (SMR) is the oxygen consumption of a fish species under static conditions ;
the metabolic rate of fish at rest. The routine metabolic rate (RMR) is the oxygen consumption of fish at a minimal
flow. Both parameters are used as the metabolic baseline in tests of swimming capability, but the relationship be-
tween SMR and RMR is unclear and further study is needed. In this investigation, the oxygen consumption rate
(M,,) of juvenile silver carp was measured at 20°C in two types of respirometer. The RMR was measured in a
swimming respirometer with low flow velocity, sufficient for adequate mixing but not high enough to induce swim-
ming. SMR was obtained using two methods; SMR, was measured in a rectangular resting ( static) respirometer and
SMR, was calculated from a power function relating M, and swimming speed (U) , using data from a stepped ve-
locity test. Juvenile silver carp of body length 8 — 12 e¢m and body mass 8 — 16 g were acclimated for two weeks be-
fore testing and each test was carried out 10 times using a different fish in each trial. A single fish was placed in the
swimming respirometer (1 800 mm x400 mm x 600 mm) with velocity adjusted to 0.5 BL/s. The dissolved oxygen
was measured every 30 min for 5 hours. After one hour, the fish was placed in the static respirometer, acclimated
for 2 h, and the dissolved oxygen was again measured every 30 min for 5 hours. The oxygen consumption of juvenile
silver carps was also measured in the swimming respirometer during a stepped velocity test. A test fish was placed
in the swimming chamber for 2 h at a velocity of 0.5 BL/s. The velocity was then increased in 0.5 BL/s incre-
ments at 30 min intervals until the fish was fatigued. The dissolved oxygen was measured every 5 min. The data for
M, and U was fitted to a power function( M, = al0") and SMR, was obtained by calculating M,, at U= 0 BL/s.
Values for SMR, and SMR, were compared and the relationship between RMR and SMR was analyzed. Results
show: (1)SMR, [401 +55.59 mg/(h « kg) ] was slightly smaller, but similar, to SMR, [ 418 + 66. 24 mg/
(h-kg)]. (2) RMR [594.17 £126.21 mg/ (h « kg) ]| was larger than SMR, by a factor of approximate 1.5 and
the difference was significant. SMR, ranged from 325 to 484 mg/ (h + kg) with a maximum difference among indi-
viduals of approximate 70% , while the RMR ranged from 434 to 770 mg/ (h - kg) , with a maximum difference a-
mong individuals of approximate 60% . SMR,and RMR are highly correlated (R* =0.9574). This study shows that
both SMR and RMR can be used as the initial condition in fish swimming tests. When swimming respirometry is not
feasible, oxygen consumption rate in still water can be used to estimate the SMR. Furthermore ,SMR values calcu-
lated from the power function gives values similar to the measured values. The study is of significance for hydroecol-
ogy and aquaculture and provides basic information for fish physioecology.

Key words : standard metabolic rate ;routine metabolic rate ; Hypophthalmichihysmoliirix ; oxygen consumption rate



