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Effect of Fish Number in Respiratory Chamber on Routine Oxygen
Consumption of Black Porgy Acanthopagrus schlegeli Reared
in Seawater or Freshwater

Min Hwan Jeong, Young Soo Kim, Byung Hwa Min and Young Jin Chang*
Department of Aquaculture, Pukyong National University, Busan 608-737, Korea

Comparison of fish number on routine oxygen consumption (OC) of black porgy (Acanthopagrus schlegeli)
reared in seawater (SW) versus freshwater (FW) was performed in closed water-recirculating system containing
respiratory chamber. Fish acclimated in separate indoor tanks with SW or FW were sampled as two groups (one
or three of fish used, mean + $.D.=36.4£9.8). OC of fish reared in both SW and FW showed clear temporal
rhythms, with higher values in the daytime and lower values at night, in accordance with light (09:00-21:00 h) and
dark (21:00-09:00 h) phases of the diel cycle (12L:12D). The OC of the fish increased linearly with the water tem-
perature. The OCs of black porgy reared in SW and FW at 15, 20, 25 °C were 140.0, 174.8, 282.3 mg O»kg'-h’
"and 177.5, 307.8, 413.1 mg Oy'kg-h™" for the one of fish used, and 200.5, 274.7, 339.1 mg Oykg*h" and 118.2,
188.2, 252.8 mg Oykg™"-h" for three of fish used, respectively. Black porgy reared in SW had higher ventilation
rates than those in FW. These results indicate that black porgy reared in FW had higher OC than those in SW at
the one of fish used, but the fish reared in SW had higher OC than those in FW at the three of fish used.
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Fig. 1. Schematic diagram of oxygen consumption measuring sys-
tem. Solid and open arrows indicate circulating and overflowing
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 T and I, water reservoirs [ and I, respectively.
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Fig. 2. Changes of oxygen consumption of black porgy (Acantho-
pagrus schlegeli) reared in seawater and freshwater in light and dark
phases. N: Number of fish used.
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Table 1. Mean oxygen consumption (mg Ox'kg"-h™") in black porgy (Acanthopagrus schiegeli) reared in seawater and freshwater at water

temperatures of 15°C, 20°C and 25°C

N=1 N=3
ten\zit?"rC) Light period Dark period Light period Dark period
Seawater Freshwater Seawater Freshwater Seawater Freshwater Seawater Freshwater
15 174.0£21.9*  200.0+13.4* 106.0£7.9*  155.0+22.7  230.4+37.3* 123.6£11.8° 170.7£10.3  112.8£2.9°
20 223.0£23.1°  345.7£32.2% 126.5£11.0° 269.8+13.4%  309.2+£51.8"" 211.1£12.6° 240.2+34.4>  165.3£19.7°
25 333.7£15.1°  544.9+42.1 230.9+7.4°  281.3+37.1"  375.5£44.7° 283.7x18.0° 302.7+19.9°  221.9+28.9°
b 0.066 0.100 0.078 0.060 0.049 0.083 0.057 0.067
62.71 45.07 30.49 68.33 110.20 36.73 73.32 41.83
P 0.871 0.960 0.875 0.695 0.646 0.932 0.862 0.891
Qio 1.93 2.72 2.18 1.82 1.63 2.29 1.77 1.95

Data are the mean + S.D. of OC in mg O'kg™h'. The mean values of the oxygen consumption with different superscripts in each column
are significantly different (P<0.05, one-way ANOVA). The mean values with asterisks in freshwater at each photoperiod denote sig-
nificantly different from the mean oxygen consumption in seawater ("P<0.05, r-test). Parameters "b" and "a" are for the exponential
model, OC =a x EXP (bT); # is for the linearized transform of the exponential model, In (OC) = In (a) + bT. N: Number of fish used.
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Fig. 3. Ventilation rate in black porgy (Acanthopagrus schlegeli)
reared in seawater and freshwater at water temperatures at 15 °C,
20 °C and 25 °C. The numbers in the figure are the slope (b) and
value of #2, respectively. N: Number of fish used.
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Fig. 4. Oxygen consumption per breath in black porgy (Acantho-
pagrus schlegeli) reared in seawater and freshwater at water tem-
peratures at 15 °C, 20 °C and 25 °C. The numbers in the figure are
the slope (b) and value of #*, respectively. N: Number of fish used.
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