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Influence of Rearing Environmental Factors on Intra-cohort
Cannibalism and Growth of Fry in Cultured Puffer
Takifugu obscurus
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West Sea Fisheries Research Institute, National Fisheries Research &
Development Institute, Incheon 400-420, Korea

To investigate whether the rearing environmental factors (size heterogeneity, rearing density, and feeding
frequency) affect the growth and cannibalism of fry in cultured puffer Takifugu obscurus, we conducted
three experiments. To examine size effects, we used small (total length [TL] 26.0+0.5 mm, body weight
[BW] 0.18+£0.01 g), medium (TL 23.1+0.1 mm, BW 0.28+0.01 g), large (TL 26.0+0.2 mm, BW 0.48+0.01
g) and small-large size combination groups. For density, we used size-matched puffers (TL 25.0+0.5 mm,
BW 0.53+0.03 g) and five density were examined ranging from 1.43 to 7.14 individuals/L. For the feeding
frequency, we also used size-matched fry and feeding frequencies of three times/2 days, one time/day, two
times/day, three times/day. We ran each experiment in triplicate and investigated the survival rate, daily
food intake (DFI), feed efficiency (FE), and daily growth rate (DGR). The growth of the puffers increased
with increasing size, density, and feeding frequency, while cannibalism increased with a greater size gap,
density and lower feeding frequency. Therefore, we concluded that size, rearing density, and feeding frequency
are major factors influencing growth and cannibalism of the puffer, 7. obscurus.
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Fig. 1. Photograph of fry puffer T. obscurus to be
cannibalized.
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Table 1. Daily food intake (DFI) and feed efficiency (FE)
of fry puffer T. obscurus in each group selected by size for
30 days (n=3, a=0.05)

Groups DFI (mg/fish/day)? FE (%)

SG 21.0+0.4' 147.4 + 3.8"

MG 25.3+0.3 136.4+5.2

LG 28.2+0.6 126.2+7.5

LSG 34.1+1.0% 93.9+4.7"

e 10.385 8.744
p-values' 0.016 0.033

'Statistical significance was evaluated by Kruskall-Wallis test
(=3, a=0.05).

The level increased with 1ncreasmg of size (P<0.05).
The level decreased with increasing of size (P<0.05).
P<0 05; highest compared with values in other groups;
TP<0.05; lowest compared with values in other groups by
Mann- Whltney U-test.
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Table 2. Daily growth rates of total length (DGRL) and body
weight (DGRW) of fry puffer 7. obscurus in each group
selected by size for 30 days

Groups DGRL (%) DGRW (%)
SG 2.88 +0.04" 17.21+0.51%
MG 2.06 +0.08 12.28 £0.37
LG 1.78 £ 0.09' 7.43+0.53
LSG 2.20 £0.04 11.61+0.13
7 9.154 8.744
p-values' 0.027 0.033

'Statistical significance was evaluated by Kruskall-Wallis
(n 3, a=0.05).

*’The levels decreased with increasing of size, but the level
was the lowest in LG group (P<0.05).

*P<0.05; highest compared with values in other groups;
TP<0.05; lowest compared with values in other groups by
Mann-Whitney U-test.
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Fig. 2. Survival rates of fry puffer 7. obscurus in each groups
selected by size. SG: small size group, MS: middle group,
LS: large size group, LSG: large & small size group; Statistical
significance was evaluated by Kruskall-Wallis and Mann-
Whitney U-testes (n=3, a=0.05).

AR E =

DFI ¥ FE

T3 W= DFI= AgT 7H o folat= zlol &
4 itk 1y FEQ A% U=r) 7 W 1.43nE|/Lr)
132.6£3.1%= 7FHg A vErste, 3.579F8/L7}F 102.8+
3.5%2 7Hd 9 s YERAAIRE DR i {3t
A= Frolry] oYt} (Table 3).

Table 3. Daily food intake (DFI) and feed efficiency (FE)
of fry puffer 7. obscurus in each density groups for 30 days

Groups DFI (mgffish/day)? FE (%)°
1.43 inds./L 26.1+0.9 132.6+3.1"
2.14 inds./L 27.9+07 112.6 £6.7
2.86inds./L 26.8+0.4 113.1+6.5
3.57 inds./L 27.0+06 102.8 3.5
4.29inds./L 26.1+0.1 1175+8.3
7.14inds./L 27.6+0.2 111.1+£25
e 6.857 8.485

p-values' 0.232 0.131

'Statistical significance was evaluated by Kruskall-Wallis test
(n=3, a=0.05).

**Values within the same column are not significantly
_different (P>0.05).

*P<0.05; highest compared with values in other groups;
TP<0.05; lowest compared with values in other groups by
Mann-Whitney U-test.
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Table 4. Daily growth rates of total length (DGRL) and body
weight (DGRW) of fry puffer T. obscurus in each density
for 30 days

Groups DGRL (%) DGRW (%)
1.43 inds./L 2.25+0.06" 6.52+0.17%
2.14 inds./L 1.97 £ 0.03 5.93+0.30
2.86 inds./L 1.94+0.10 5.73+0.33
3.57 inds./L 1.82+0.10" 524 +0.10"
4.29 inds./L 1.83+0.04 5.80 +0.42
7.14 inds./L 1.91+0.02 5.78 +0.10
e 10.024 8.743
p-values' 0.075 0.120

'Statistical significance was evaluated by Kruskall-Wallis test
(n=3, a=0.05).

*The levels decreased with increasing of size from 1.43 to
3.57 inds./L, but the level over 4.29 inds./L was increased
_again.

*P<0.05; highest compared with values in other groups;
TP<0.05; lowest compared with values in other groups by
Mann-Whitney U-test.
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Fig. 3. Survival rates of fry puffer 7. obscurus in each density,
Statistical significance was evaluated by Kruskall-Wallis and
Mann-Whitney U-testes (n=3, a=0.05).
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Table 5. Daily food intake (DFI) and feed efficiency (FE)
of fry puffer 7. obscurus according to the frequency of feeding
for 30 days

Groups DFI (mg/fish/day)? FE (%)
3 times/2 day 326+1.2 110.3+4.4
1 time/day 16.6+0.7" 86.9+8.9"
2 times/day 29.0+1.6 124.3+56"
3 times/day 38.5+1.8" 122.2+25
e 10.385 7.951
p-values' 0.016 0.047

'Statistical significance was evaluated by Kruskall-Wallis test
(n 3, a=0.05).
*The levels increased with 1ncreasmg of feeding frequence,
but the level was the hlghest in 3 times/day (P<0.05).
*The levels decreased with 1ncreas1ng of feeding frequence,
but the level was the highest in 2 tlmes/day (P<0.05).
P<0 05; highest compared with values in other groups;
Tp<o. 05 lowest compared with values in other groups by
Mann- Whltney U-test.
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Table 6. Daily growth rates of total length (DGRL) and body
weight (DGRW) of fry puffer T. obscurus according to the
frequency of feeding for 30 days

Groups DGRL (%) DGRW (%)
3 times/2 day 1.42+0.03 3.39+0.14

1 time/day 1.30+0.16" 2.83+0.36]
2 times/day 2.11+0.04 7.02+0.25
3 times/day 2.55+0.04* 9.19 + 0.203%
e 9.462 9.495
p-values' 0.024 0.023

'Statistical significance was evaluated by Kruskall-Wallis test
(n 3, a=0.05).

*The levels increased with increasing of feedmg frequence.
*P<0.05; highest compared with values in other groups;
p<o. 05 lowest compared with values in other groups by
Mann-Whitney U-test.
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Fig. 4. Survival rates of fry puffer 7. obscurus in each feeding
frequencies. Statistical significance was evaluated by
Kruskall-Wallis and Mann-Whitney U-testes (n=3, a=0.05).
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