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Tab.1 The average body length and body weight of fish for each group

n=10, mean +SD

g1 TR SR I HEER 7
©) K (em) K (g) K (em) K (g)
1 11 8.57 £0.26* 20.88 £1.30* 7.80 £0.43* 20.29 £2.59*
2 15 8.38 £0.24* 19.82 +0.81° 8.01 £0.28% 20.91 £1.62*
3 19 8.46 £0.28* 20.30 £1.19* 7.99 £0.61% 19.89 +3.48°
4 23 8.48 £0.17* 20.36 £0.72* 8.11£0.23% 19.97 £1.03*
5 27 8.57 £0.30* 20.20 £1.69* 8.33 £0.40" 21.93 £2.72*
6 31 8.62 +£0.23* 20.43 £1.12° 8.08 £0.41° 20.19 £1.96*
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Tab.2 The relationship of W, to  and V to ¢ of juveniles of obscure puffer and tawny puffer
i 7 K (C) B Wy =a, ", () V=a, 1", ()
RSB0 It 11 11 W, =0.0725 %5 | (0.9860) V=0.0638 ¢ %12 (0.9860)
15 11 W, =0.1263 %7 (0.9993) V=0.1005 ¢ ~%2*  (0.9993)
19 9 W, =0.1995 7817 | (0.9969) V'=0.1559 ¢ =28 (0.9969)
23 7 W, =0.2382 7% | (0.9838) V=0.1854 :~>25  (0.9838)
27 9 W, =0.3134 %7 | (0.9934) V'=0.2507 t %292 ' (0.9934)
31 6 W, =0.3664 %% (0.9917) V=0.2944 ¢ %195 | (0.9917)
IR Iy il 11 11 W, =0.0875 7 | (0.9974) V=0.0685 ¢t %% (0.9974)
15 12 Wy =0.1241 %78 | (0.9948) V=0.0978 ¢ %21 | (0.9948)
19 9 W, =0.1901 %5 | (0.9977) V=0.1321 ¢~%%%  (0.9977)
23 12 W, =0.2452 3% | (0.9951) V'=0.2034 ¢ =170 (0.9951)
27 8 W, =0.2506 >, (0.9967) V'=0.1986 :~>275  (0.9967)
31 6 W, =0.3049 ¢*3'%¢ (0.9911) V=0.2496 ¢~ 1814 (0,9911)
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Fig.1 The relationship of the dissolved oxygen (DOQO) and the instantaneous oxygen consumption rate (V) of

obscure puffer (a) and tawny puffer (b) juveniles at different temperatures
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Fig.2 The relationship of temperature (7') and the
instantaneous oxygen consumption rate (V) of
obscure puffer (a) and tawny puffer (b) juveniles
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Tab.3 Mean values of Q,, coefficients in
obscure puffer and tawny puffer juveniles
in different temperature ranges

5 B Qi
(C) E U Iy Bl ARyt
11 ~15 3.14 10.72
15~19 4.77 1.22
19 ~23 2.18 3.54
23 ~27 2.56 1.82
27 ~31 2.23 1.54
11 ~31 2.84 2.65
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Effects of temperature on the instantaneous oxygen consumption rate of
obscure puffer ( Takifugu obscurus) and tawny puffer ( Takifugu flavidus )
juveniles

SHI Yong-hai'?*, ZHANG Gen-yu', LIU Jian-zhong' , ZHU Ya-zhu', XU Jia-bo', ZHU Xiao-dong'
(1. Shanghai Fisheries Research Institute, Shanghai 200433, China; 2. College of Fisheries and Life Science, Shanghai Ocean
University, Shanghai 201306, China)

Abstract: The instantaneous oxygen consumption rates of obscure puffer ( Takifugu obscurus) and tawny
puffer ( Takifugu flavidus) juveniles (about 20 g mean weight) were measured by closed-chamber respiration
methods at seven temperatures (11, 15, 19, 23, 27, and 31 °C). The results showed that the instantaneous
oxygen consumption rates ( V) of obscure puffer and tawny puffer juveniles decreased as the experimental time
(t) increased, showing the power law model (V=a t*, r* >0.98, p <0.01). Within suitable dissolved
oxygen range, the oxygen consumptions of obscure puffer and tawny puffer juveniles were both directly related
to the concentration which could be denoted as “conformers”, i. e. V decreased with decreased dissolved
oxygen level, whereas, below that range, the juveniles maintain a constant oxygen consumption rate to ensure
the basic life activities, regardless of the concentration of dissolved oxygen, and there are the so-called
“regulators”. The oxygen consumption rate and dissolved oxygen had a significant quadratic relationship (r*
>0.95, p<0.01). The oxygen consumption rate increased rapidly as the temperature increased (11 — 31
°C), showing a linear relationship in the range of temperatures investigated (r*> >0.95, p <0.01). Within
the temperature range of the conventional pond culture, the oxygen consumptions of obscure puffer juvenile
were higher than that of tawny puffer. The Q,, of obscure puffer and tawny puffer juveniles were 2. 84 and
2.65, respectively. In actual culture and transport processes of obscure puffer and tawny puffer, when
dissolved oxygen level is below 3 mg/L, the emergency aid measures should be started.

Key words: obscure puffer ( Takifugu obscurus) ; tawny puffer ( Takifugu flavidus) ; temperature; dissolved

oxygen level ; oxygen consumption rate
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