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Effect of Water Temperature and Body Weight on Oxygen Consumption Rate of Starry Flounder Plati-
chthys stellatus by Sung-Yong Oh*, Yo-Soon Jang, Choong Hwan Noh?, Hee Jung Choi, Jung-Goo Myoung and
Chong-Kwan Kim (Marine Living Resources Research Department, Korea Ocean Research & Development Institute, Ansan
P.O. Box 29, Seoul 425-600, Korea; ‘East Sea Environment Research Department, Korea Ocean Research & Development
Institute, 695-1, Hujung-ri, Jukbyeon-myun, Uljin-gun, Gyeongbuk 767-813, Korea)

ABSTRACT The effect of water temperature (T) and body weight (W) on oxygen consumption of
fasted starry flounder Platichthys stellatus was investigated in order to assess the metabolic response
of this species at given conditions. The oxygen consumption rate (OCR) was measured under six dif-
ferent water temperatures (4, 7, 10, 13, 16 and 19°C) and at two different body weights (mean weight of
fry group : 1.5 g; fingerling group : 37.4 g) at an interval of 5 minutes for 24 hours using a continuous
flow-through respirometer. In each treatment three replicates were set up and a total 540 fish in fry
groups and 90 fish in fingerling groups were used. The OCRs increased with increase of water tem-
perature in both groups (p<0.001). Mean OCRs at 4, 7, 10, 13, 16 and 19°C were 1386.0, 1601.7, 1741.0,
1799.2, 2239.1 and 2520.3 mg O, kg fish™* h™' in fry groups, and 83.8, 111.4, 126.3, 147.1, 187.7 and
221.3mg O, kg fish ' h™' in fingerling groups, respectively. The OCRs decreased with increasing body
weights at six different water temperatures (p <0.001). The relationship between water temperature
and body weight is described by the following equation : OCR=1520.91+40.85T — 49.22W (r>=0.95,
p<0.001). The energy loss by metabolic response increased with an increase in water temperature
and a decrease in body weight (p<0.001). Mean energy loss rates by oxygen consumption at 4, 7, 10,
13, 16 and 19°C were 907.9, 1046.5, 1141.6, 1177.0, 1467.3 and 1650.1 kJ kg fish'd'in fry groups and
54.8, 73.0, 82.9, 96.2, 122.9 and 144.6 kJ kg fish™' d™' in fingerling groups, respectively. The Q,, val-
ues of fingerling groups were higher than those of fry groups at given temperature ranges. The Q,, val-
ues at 4~7°C, 7~10°C, 10~13°C, 13~16°C and 16 ~19°C were 1.62, 1.32, 1.12, 2.07 and 1.48 in fry
groups, and 2.59, 1.52, 1.67, 2.25 and 1.73 in fingerling groups, respectively.
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Fig. 1. Changes of oxygen consumption rate in fry (mean weight : 1.5 g) of fasted starry flounder Platichthys stellatus under six different water

temperatures. Vauesindicate mean+ S.E. (n=3).
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Fig. 2. Changes of oxygen consumption rate in fingerling (mean weight : 37.4 g) of fasted starry flounder Platichthys stellatus under six different

water temperatures. Valuesindicate mean+ S.E. (n=3).
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Table 1. The oxygen consumption rate (OCR) of the fasted starry
flounder Platichthys stellatus under six different water temperatures
(T) and two different body weights (W)

W (g) 15 37.4
T(°C) mg O, kg fish ™ h™*
4 1386.0+7.22 83.8+1.0"
7 1601.7+11.6° 111.4+2.1°
10 1741.0+13.8° 126.3+1.7°
13 1799.2+10.6° 147.1+£2.3°
16 2239.1+14.9° 187.7+2.4F
19 2520.3+10.8' 2213+2.3°
- OCR=1044.27+72.78T OCR=43.61+8.93T
Regression (?=0.92,p<0.001)  (r?=0.93, p<0.001)
Two-way ANOVA
w p=0.000
T p=0.000
WxT p=0.000

*Values (mean+ S.E.) with different superscripts are significantly different
(n=72, p< 0.001)

Oxygen consumption rate
(mg O, kg fishth™?)

oht (@ 0 0

Fig. 3. Three dimensiona diagram representing the relationships
between water temperature, body weight and oxygen consumption
rate of fasted starry flounder Platichthys stellatus.

Table 2. Qo value of the starry flounder Platichthys stellatus for
different water temperature ranges and body weights under fasted
condition

Body e e e S S
weight (g) 4~7°C 7~10°C 10~13°C 13~16°C 16~19°C

15 1.62 1.32 112 2.07 148
374 2.59 152 1.67 2.25 173
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AbA AM|Eel| folH oz oS w3 o (Table 1), 4
= (T) S7keF AlF (W) FHael] wet S7bste A3t
7 (OCR=1520.91+40.85T —49.22W, r2=0.95, p< 0.001,
Fig. 3} R4t

ZdEde] AF ol ot} oA Aan]EE Fig.
4o Jepliglet A7t Hak diAb ofluA] AR]ES Rpe] 9
Ao =9 47,10, 13, 16 28] 19°Col|A] Z+7z+ 907.9,
1046.5, 1141.6, 1177.0, 1467.3 1232 1650.1 kJ kg fish™* d?
2 Yeht £ sl weEl §994 (p<0.05) o2 F713}
AH(10°Cs} 13°C A 9)). X]e]2] A 4£ 4, 7,10, 13, 16
IE]3 19°CellA] 7+t 54.8, 73.0, 82.9, 96.2, 122.9 71|31
144.6 kJkg fisht d 1= et} xjoje} ufxrlz = 422 A}
ol met Al elyA] An)E 718l 4~T7°C,
7~10°C, 10~13°C I3 16~19°C Aol x}o]=
Ho|#| kgt (p<0.05).

2 W3l wE F=ve] zleje} X|eie] Q #h Table
2o ek 4~ 4~7°C, 7~10°C, 10~13°C, 13~16°C
ae]ar 16~19°C 7719 Qp k> #beie] 7§ 7447 1.62,
1.32,1.12, 2.07 28] 1.48% }eht}, 13~16°C <ol A
71 e dA HS Btk 3 4~-TCollME F
A2 > A WSS He] U 2 WM E B2
HYARES-2] W3tE Rolx Zloz vehyith ubde, 10~
13°C F7blM= 7P 22 Qo #h& Ho & diAl uHE-¢]
W37l gl Aoz vepgch X|efe] ¢ 2 4~T7°C,
7~10°C, 10~13°C, 13~16°C 283 16~19°C Tl A
Zyz} 259, 1.52, 1.67, 2.25 a=]3 1.732] Q < Hed,
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Fig. 4. Metabolic energy loss rates under six different water temper-
atures(4, 7, 10, 13, 16 and 19°C) and two different body weights (1.59
and 37.4 ) in fasted starry flounder Platichthys stellatus. Vaues indi-
cate mean+ S.E. (n=3). Significant differences between groups are
indicated with different letters(p< 0.001).
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AH)ES 2AR A9 747t 63.8~77.2, 724~87.2 18|11
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9} 6L1% FAasle A ®Byuslgdh. w3 4~133g9)
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