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Abstract : The effect of water temperature and body weight on oxygen consumption by the fasted olive
flounder Paralichthys olivaceus was investigated in order to assess the metabolic rate of this species under
different conditions. The oxygen consumption rate (OCR) was measured at three different water
temperatures (15, 20 and 25°C) and two different body weights [9.1£1.2 g (mean£SD) for the juvenile
group and 266.4129.3 g for the immature group]| at an interval of 5 minutes for 24 hours using a closed
flow-through respirometer. For each treatment condition, three replicates were set up and 135 fish in the
juvenile group and 18 fish in the immature group were used. The OCRs exhibited a linear increase
described by OCR=-82.06+28.30T (r*=0.96, p<0.001) in the juvenile group and OCR=-52.52+14.73T
(*=0.97, p<0.001) in the immature group. The OCRs decreased with increasing body weights at a given
water temperature (p<0.001). The metabolic rate was related to the body weight of the fish as a power
function with a weight exponent of between 0.77 and 0.82. Qj¢ values ranged 1.67~2.28 when the
temperature was between 15 and 20°C, 1.57~1.93 when the temperature was between 20 and 25°C, and
1.79~1.89 when the temperature was between 15 and 25°C. The energy expenditure by respiration increased
with increasing water temperature and decreasing body weight (p<0.001). The mean energy loss rates at 15,
20 and 25°C were 115.9, 149.8 and 208.2 kJ kg™'d"'in the juvenile groups and 53.8, 81.2 and 101.9 kJ
kg™'d™! in the immature groups.
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Aha 2HER SAEE off tAREl] 33 ARe o
Rjole} o] ikstea WA I Tl EO] A Al EHI ] A
A &, FF 2 78 1=E AAs] g 71240 A
Az 59 sh= AMS-ETHBrown et al. 1984). FE3H o]
F AR o F{7F syl Slsl 7HE olEste 9ol
(Brett and Groves 1979) W] ollu#] st&-2 AHgsl=d &
23 1 E A F3H(Degani et al. 1989). ©]9} o122 o]
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A g5 T WAshs duA] A BRE AT EA
AA] ZHARD Hol ol mE 4% S thile] o/

g e R A5E 48T F U,
WA HE-2] oSl 883 = Arh(Fonds et al. 1992).

T2 o7 A Aol YFE vIXE P T8
&t 3RS F9] R (Peck et al. 2005), AW Wk
S5 zHEAARE 7HFEHI JYrHBrett and Groves
1979). o]#& FaA witel ofFe] b wkgell vA=
T2 FEFE Hrishr] 3 B A7) o] FAR| AL 3
THLankin et al. 2008; Peck et al. 2005; Pirozzi and
Booth 2009). o1F= /3745t uje} 84 A3t 4 &
AE] DR sh= AL U AI GRS GEfAH, 7 SAE
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Boyd 1984; Avnimelech et al. 1992).
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Table 1. The effect of water temperature (T) and mean body weight (W) on the oxygen consumption rate (OCR) of the

olive flounder Paralichthys olivaceus

Group' Juvenile Immature i
roe? —— Regression
mg O, kg™ h
OCR=585.99W "2
+£2.00% +1.594
15 355.0£2.00 164.9£1.59 (2=0.98, p<0.001)
OCR=684.45W-18
+2.21° +1.23°
20 458.9+2.21 248.9+1.23 (2=0.98, p<0.001)
‘ OCR=1018.04W 2!
+£2.00° +0.56°
25 638.0£2.00 312.2£0.56 (2=0.99, p<0.001)
) OCR=-82.06+28.30T OCR=-52.52+14.73T
Regression

(2=0.96, p<0.001)

(2=0.97, p<0.001)

Two-way ANOVA

T
w
T<W

p=0.000
p=0.000
p=0.000

*Values (mean%SE) with different superscripts are significantly different (n=72, p<0.001).

Uuvenile: 9.141.2 g (mean+SD), Immature: 266.4+29.3 g
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Fig. 1. Changes in the oxygen consumption rate in fasted
juvenile (mean body weight of 9.1 g) and immature
(266.4 g) olive flounder Paralichthys olivaceus at

three different water temperatures (15, 20 and
25°C). Values represent meantSE (n=3)

3.2

WA AFH o mE AT Hi Ak LS
(oxygen consumption rate, OCR, mg O, kg™! h™')¢] 2z}
o} A7t W3}l Jjel e 7247} Table 13} Fig. 19 YERAATE
o] wE A7 i Ak AH[E2 YR o] 7
%, &2 15, 20 18] 3L 25°CollA] ZH7} 355.0, 458.9 12
3 638.0 mg O,kg fish'h7'o]L, mAdele] 749 24z}
164.9, 248.9 Z28]3 312.2 mg O, kg fish'h™'& HITh
F2(T)ell wE FA| x|oje} njdo] o] A7+ o Aba
282 7H2F OCR=-82.06+28.30T (1*=0.96, p<0.001)
9} OCR=-52.52+14.73T (’=0.97, p<0.001)2] 3]7H2}<
LR A=

Aol W A7 B 2k An)e 15009 S
HX] Xofe] H]3)] mAdoli= oF 53.5% 7Astl e, 20°C
o} 25°CollM = 212} 45.7%9F 51.1% 7H4ask3dTh. Aka 4
Hlgol tiek =7]9] PGS 15, 20 28] 3L 25°CoNA ZH2
0.77(=1-0.23), 0.82(=1-0.18) 223 0.79(=1-0.21)¢] A

Table 2. Q9 value of the olive flounder Paralichthys
olivaceus at different water temperatures and
body weights under fasted conditions

Temperature interval (°C)

Group”
15~20 20~25 15~25
Juvenile 1.67 1.93 1.80
Immature 2.28 1.57 1.89

*Juvenile: 9.1%£1.2 g (mean+SD), Immature: 266.4+29.3 g
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Fig. 2. Metabolic energy loss rates in fasted juvenile (mean
body weight of 9.1 g) and immature (266.4 g) olive
flounder Paralichthys olivaceus at three different
water temperatures (15, 20 and 25°C). Values
indicate meantSE (n=3). Significant differences
between groups are indicated with different letters
(p<0.001)

Z(powen)Z UERITHTable 1). o]4Fe] Ao A {x]9]
AT AR M2 2 e AT A mEr &
7Vele AABAES BIow, =7)(p<0.001), F&
(p<0.001), 2] 3L F Q1A}2] 45 2H-8(p<0.001) Z5F AF
A 2H)ge folgh Y-S vHTH(Table 1).

T2 Hstel W& JA Aojek mAdole] 0y we
Table 20 YERH AT Aofe] 7% = 15~20°C, 20~
25°C Z28]aL 15~25°C 77+ Qg0 76 ZH2F 1,67, 1.93 22
23 1.802.2 YERY}, 20~25°C M $I7F 15~20°C H K
o =2 AR WES-S BT FlAdofe] g 2 15~
20°C, 20~25°C ZZ#] 3L 15~25°C F7roll ] z+2F 2.28, 1.57
223 1.899] Qo #hE H, Xojek= g 20~25°C W
1R 15~20°C HHlolA B 5 thA RS BT
Ago] o]FoJ7 15~25°C HE|2] 75 g X|oje} mA
o19] 00 S 717 1.809) 1.89% wAo]oll A =7 Ue}
Wit

Y2 A7)e} ol w2 tiAb oA AR]E-S Fig. 2
of YRt L7 3 tiAF A AH]E2 52 15,
20 Z22]3L 25°CollA] X|oje] A5 247 115.9, 149.8 L&)
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312082 kI kg! dtellaz, mAdole] B9 747; 538,
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