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Cultured Tiger Puffer and Red Sea Bream Have Body Temperature Higher
Than Cold Seawater Environment

Kenji Takin*, Manabu Seoka*, Takashi Akira*, Mutumi Uekr*, Kentaro Kato*,
Takahiro Fukupa*, Yoshinobu Yasuoka*, Mituo Wapa*, and Hidemi Kumar*

To understand poor growth performance and energy retention of tiger puffer Takifugu rubripes
and red sea bream Pagrus major in cold seawater season, we preliminarily suspected the mechanism
of body temperature (BT) increment as compared with seawater temperature (WT). The BT of
puffer with 40g of body weight was comparable to 17.1°C WT, whereas BT was 0.3°C higher than
13.8°C WT. The puffer with 583 g of body weight also had the BT increment of 0.2°C as compared
with 11.7°C WT. The bream with 7.3g of body weight maintained BT same as 13.2°C WT, but
BTs of bream with 187 and 920g of body weight respectively indicated 0.4°C and 0.7°C higher than
142°C WT. Thus, these data suggest that poor feed and energy efficiencies of these fishes, warm
seawater species, at low WT may be related at least in part to large energy loss for BT increment.

Moreover, potential for body temperature increment in the fishes may be acquired with growth.

Key words: red sea bream, tiger puffer, body temperature increment, cold seawater environment.
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Table 1. Morphological details of fishes used in the present study

Species Body Rearing
weight (g) length (cm) depth (cm) width (cm) n condition*
Tiger puffer 39.1+10.7 10.5+0.9 3.3%0.5 29+05 30 3 m’ tank
53660 254+0.6 11.9%0.1 11.7%+0.0 5 4X4X25m net pen
Red sea bream 73=%1.1 6.21+0.5 2.7£0.2 0.4+0.0 5 8X8X3.6m net pen
187£37 183£1.4 7.6£04 3.0+0.2 5 8X8X3.6m net pen
92057 312+14 12.8%+0.3 52+04 5 8X8X3.6m net pen

* Net pens were settled in the Uragami Bay, Nachikatsuura, Wakayama.
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Fig. 1. Measuring site of fish body temperature.
Straight rods indicate the sensor of digital thermometer (Anritsu, HFT-52, Tokyo).
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Table 2. Body temperatures of the fishes under various temperatures of environmental seawater

Species Mean body Temperature (°C)
Weight (g) Body Seawater*'
Tiger puffer 39.1 17.2£0.1*% (n=10) 17.2
14.1+0.1** (n=20) 13.8°
536 11.9%x0.1* (n=5) 11.7£0.0° (n=3)
Red sea bream 73 13.2+0.1 (n=5) 13.2+0.1 (n=3)
187 146+0.3* (n=5) 142+0.0° (n=3)
920 149+0.2* (n=5) 142%0.1° (n=3)

*! Temperatures of surface, ! m and 2 m layers.
*? Mean=xSD.
** Different superscript letter donates significant difference within a row (p<0.05).

Table 3. Proximate compositions of whole fish body (%)

Species Tiger puffer Red sea bream
Body weight (g) 39.1 187
Moisture 74.5+0.8* 629+1.8
Crude protein 14.9+0.7 17.1x0.5
Crude fat 74x1.1 143£13
Crude ash 3.1£04 5.0£0.5

* Mean*=SD (n=5).
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