Korean J. Environ. Biol. 27 (3) : 285~291(2009)

5 2 dARS- 73x= g Platichthys stellatus 2]
Abddenlol] v X & =22 4

Effects of Water Temperature on Oxygen Consumption
in Starry Flounder Platichthys stellatus Reared
in Seawater and Freshwater

Min Hwan Jeong, Soon Gyu Byunt, Han Kyu Lim, Byung Hwa Min,
Young Soo Kim? and Young Jin Chang?*

Aquaculture Management Division, National Fisheries Research and Development Institute,
Busan 619-902, Korea
1East Sea Mariculture Research Center, National Fisheries Research and Development Institute,
Uljin 767-863, Korea
2Department of Aquaculture, Pukyong National University, Busan 608-737, Korea

Abstract — The effects of water temperature on oxygen consumption (OC) of starry flounder Plati-
chthys stellatus reared in seawater (SW) and freshwater (FW) was performed in closed water-recir-
culating system containing respiratory chamber. Fish acclimated in separate indoor tanks with SW
(nine of fish used, 263.04+40.4g) or FW (nine of fish used, 265.8+ 34.8 g) were sampled. The OC
of starry flounder at 15°C, 20°C and 25°C were 74.4+17.0, 85.9+ 15.8, 98.3+11.4 mg O, kgt hr-?
in SW and 46.7+12.0, 63.3%+ 7.5, 82.6+5.3mg O, kgt hr1in FW, respectively, showing a linear
increasein OC with water temperature. The OC of fish reared in both SW and FW clear diel rhy-
thm, with lower values at daytime and higher valuesin the night, in accordance with light (09:00~
21:00hr) and dark (21:00~ 09:00 hr) phases of the diel cycle(12L : 12D) in water temperature at
15°C and 20°C. However OC of fish reared in both SW and FW showed unclear diel rhythm with
light and dark phases of the diel cyclein water temperature at 25°C. Starry flounder reared in FW
had higher ventilation ratesthan thosein SW, but SW had higher OC per breath than thosein FW.
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Fig. 1. Schematic diagram of oxygen consumption measuring sys-
tem. Solid and open arrows indicate circulating and over-
flowing water, respectively. AS, air supply; FU, filtering
unit; IW, inlet water; OS, oxygen sensor; OW, outlet water;
P, pump; PC, personal computer; RC, respiratory chamber;
TS, temperature sensor; WB, water bath; WR | and |1, water
reservoirs| and |1, respectively.
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Fig. 2. Changes of oxygen consumption of starry flounder reared in seawater and freshwater in light and dark phases.
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Table 1. Mean oxygen consumption in starry flounder reared in
seawater and freshwater at water temperatures conditions
of 15, 20 and 25°C during light and dark phases

Water Seawater Freshwater
temp.('C)  Light Dark Light Dark

15 63.7+12.9* 851+13.7¢ 381+0.8* 554+116°
20 744+6.1> 97.5+14.1% 580+3.6° 68.6+6.5°
25 90.8+7.8¢ 1059+9.7¢ 80.5+4.8¢ 85.1+4.81

b 0.034 0.023 0.075 0.045
a 36.07 60.57 12.62 27.90
r2 0.637 0.351 0.971 0.689
Qo 1.40 125 211 1.56

Mean values of the oxygen consumption with different superscripts the light
and dark phases in each group are significantly different (P< 0.05, one-way
ANOVA). Parameters “b” and “&" are for the exponential model, OC=ax
EXP (bT); r2isfor the linearized transform of the exponential model, In (OC)
=In(a)+bT.
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Fig. 3. Ventilation rate and oxygen consumption per breath of starry
flounder reared in seawater and freshwater at water tempera:
tures at 15, 20 and 25°C. The numbers in the figure are the
slope (b) and value of r?, respectively.
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