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Variation of Oxygen Consumption, Operculum Movement Number and Hemoglobin by Water Tempera-
ture Change in Rainbow Trout Oncorhynchus mykiss by Sang-Young So, Jun Wook Hur® and Jeong-Yeol
Lee®* (Jeollabukdo Inland Water Fisheries Experiment Station, Wanju 565-862, Korea; 'School of Marine Life Science,
Kunsan National University, Gunsan 573-701, Korea)

ABSTRACT The objective of this investigation was to examine oxygen consumption (OC) and
operculum movement number (OMN) of rainbow trout Oncorhynchus mykiss as a function of changes
in water temperature (WT). The WT of the rearing facility was increased from 4°C to 28°C stepwise at
1°C day at each WT (5, 10, 15, 17, 20, 23, 26, and 28°C) then OC and OMN were measured. The OC of the
fish increased linearly with WT: 0=25.0240 WT+17.5400 in the range of 4~ 23°C However, at 26 and
28°C the OC declined to around the level at 10°C. The OMN also increased linearly with temperature:
OMN=4.4847 WT+59.2150 in the range of 4~ 23°C but at 26 and 28°C the OMN of the fish dropped
slightly. The OC and OMN of the fish showed peak at 23°C with the lowest values at 4°C. In the range
of 4~ 23°C, the relationship between OC and OMN of the fish was expressed as a linear equation: OC=
0.0923 OMN — 308.2100. The OC of fish transferred from 15°C to certain temperatures without acclima-
tion showed a lower OC at 5 and 10°C but above 15°C the OC increased/decreased with temperature.
The trout died in temperatures above 28°C even when acclimated step by step with a 1°C day inc-
rease in WT. In this experiment, a negative physiological changs occurred in the experimental fish at 23°C
suggesting that the optimal physiological temperature range of rainbow trout is 10~ 20°C.
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Fig. 1. Oxygen consumption (OC) and operculum movement number
(OMN) of rainbow trout by each water temperature. Values are means
of experiments run on two occasions (% SD, n=3). Same alphabetic
letters on the bars are not significantly different (Duncan’s multiple
range test P> 0.05).
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Fig. 2. Oxygen consumption (OC) and operculum movement number (OMN) of rainbow trout which were acclimated at 5, 10 and 15°C and trans-
ferred rapidly to each temperature of 5, 10, 15 and 20°C. Values are means of experiments run on two occasions (+SD, n=3). Asterisk means

significantly different (Duncan’s multiple range test P< 0.05).
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Fig. 3. Oxygen consumption (OC) and operculum movement number (OMN) of rainbow trout which were acclimated at 17, 20, 23 and 26°C and
transferred rapidly to each temperature of 5, 10, 15, 20, 23 and 26°C. Values are means of experiments run on two occasions(=+ SD, n=3). Aste-

risk means significantly different (Duncan’s multiple range test P < 0.05).
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Fig. 6. Hemoglobin content in blood of rainbow trout by each water
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