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Effects of Repeated Food Deprivation on Growth
and Survival of the Juvenile Olive Flounder
Paralichthys olivaceus

Hyo-Chan KiM, Duk-Young KANG™ and Young Jin CHANG

- Department of Aquaculture, Pukyong National University, Busan 608-737, Korea
'West Sea Fisheries Research Institute, Jung-gu, Incheon 400-420, Korea

To investigate the effect of repeated food deprivation and refeeding on the hyperphagia, compensatory
growth, feed efficiency, body composition, hepatosomatic index (HSI), and survival rate of the juvenile
olive flounder Paralichthys olivaceus, an experiment was conducted for 90 days. Feeding treatments consisted
of the following five regimes for 90 days from August to October, 2005: C: daily satiation feeding (control),
S1: 1-day satiation feeding after 1-day food deprivation, S2: 1-day satiation feeding after 2-day food
deprivation, S3: 1-day satiation feeding after 3-day food deprivation and S4: 1-day satiation feeding after
4-day food deprivation, respectively. Although the monthly feed intake (MFI) of the control was significantly
higher than that of all of the starved groups, the daily feed intake (DFI) was more higher in S1, S2,
and S3 than that in the control as a result of hyperphagia after starvation. While the feed efficiency in
the summer (to day 30) decreased in all of the starved groups with prolongation of the starvation period,
the feed efficiency in the autumn (to day 90) was increased with prolongation of the starvation period.
‘The whole body proximate composition and HSI were also affected by starvation. The crude protein, lipid,
and HSI decreased with prolongation of the starvation period, whereas the crude ash and moisture increased.
The growth rate and condition factor also decreased in proportion to the starvation period. The survival
rate was highest in the control and was the lowest in S4. In this study, although hyperphagia occurred
in the deprived groups, we knew that the compensatory growth did not always occur.
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Fig. 1. Fluctuation of water temperature during experimental
period.
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Table 1. Proximate composition (% dry weight) of the
experiment diet

Component Composition

Protein - 50.0-54.0

Lipid | 8.0 - 10.0

Ash 12.0-16.0

Moisture

10.0-12.3

DFI (mg/fish/day)=
ALAFEA A B § ) AR T F L)
MFI (mg/fish/month) =¥} 5 34 /48 vle]
FE (%)=°1#9 §3%F S7hx100/34 8 3%

Agolo] WY AL APAA ARE 308 F7]2 o]
Z4TE 083t 1 mm SR AEsG, AFE AR

ANee Abgatd 001 g7hA ZASET MRS HTE
A]4~ (hepatosomatic index:
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HSI (%)= (3 /7 5)x100
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Fig. 2. Daily feed intake (DFI) and monthly feed intake (MFI)
of juvenile flounder Paralichthys olivaceus in each group.
C, daily satiation feeding (control); S1, 1-day satiation feeding
after 1-day food deprivation; S2, 1-day satiation feeding after
2-day food deprivation; S3, 1-day satiation feeding after 3-day
food deprivation; and S4, 1-day satiation feeding after 4-day
food deprivation, respectively. (1, C; [, S1; &S, S2; E3,
S3; W, S4.
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Fig. 3. Change of body size of juvenile flounder P. olivaceus
in each group during experimental period. C, daily satiation
feeding (control); S1, 1-day satiation feeding after 1-day food
deprivation; S2, 1-day satiation feeding after 2-day food
deprivation; S3, 1-day satiation feeding after 3-day food
deprivation; and S4, 1-day satiation feeding after 4-day food
deprivation, respectively. —e—, C; —O—, S1; ——, S2; —{(1—,
S3; —a—, S4.
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Fig. 4. Change of condition factor of juvenile flounder P.
olivaceus in each group during experimental period. C, daily
satiation feeding (control); S1, 1-day satiation feeding after
1-day food deprivation; S2, 1-day satiation feeding after 2-day
food deprivation; S3, 1-day satiation feeding after 3-day food
~ deprivation; and S4, 1-day satiation feeding after 4-day food
deprivation, respectively. —e—, C; —O—, S1; ——, S2; ——,
- S3, —h—, S4.
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Fig. 5. Feed efficiency of juvenile flounder P. olivaceus in
each group at 30, 60 and 90 days. C, daily satiation feeding
(control); S1, 1-day satiation feeding after 1-day food
deprivation; S2, 1-day satiation feeding after 2-day food
deprivation; S3, 1-day satiation feeding after 3-day food
deprivation; and S4, 1-day satiation feeding after 4-day food
deprivation, respectively. [, C; [, S1; &3, S2; £, S3; N,
S4.
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Table 2. Whole body proximate composition (% dry weight basis) of juvenile flounder P. olivaceus in each group at the
end of experimental period. Values analysis were carried out on three samples (five fish per sample) from the replicate
groups. Values with different superscripts within the same column are significantly different (P<0.05). Control, daily satiation
feeding; S1, 1-day satiation f-eedingqafter 1-day food deprivation; S2, 1-day satiation feeding after 2-day food deprivation;
S3, 1-day satiation feeding after 3-day food deprivation; and S4, 1-day satiation feeding after 4-day food deprivation, respectively

Moisture Crude protein Crude lipid Crude ash
Treatment . - :
mean SE mean SE mean SE mean SE
Control 69.1° 0.2 57.7% 0.4 28.6° 0.3 14.6° 0.1
S1 69.0° 0.4 57.2° 0.3 28.4° 04 14.5° 0.3
S2 69.2" 0.4 57.1° 0.4 28.1% 0.5 15.0" 0.3
S3 69.8%° 0.3 56.3% 0.3 27.5° 0.6 15.2° 0.3
S4 - 2 0.3 56.9° 0.6 26.9° 0.2 15.5° 0.2
30 2ol wE ol Fo A zma/«}z-r% Ash WAEES a1
1 $7309 ReFe ,Ju:}—~ o] itk A Heol
a9 37 909 zﬂ 23 ¥o) ARE ATFY
2.0 ,
5 d A oIRS) ME HBE FED 4 AT Aol U B
:7; olFolA oln] &1H n} 9t} (Bilton and Robins, 1973;
T 10 Dobson and Holmes, 1984; Miglavs and Jobling, 1989; Quinton
and Blake, 1990; Paul et al., 1995; Jobling and Koskela, 1996).
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Fig. 6. Hepatosomatic index (HSI) of juvenile flounder P.
olivaceus in each group at the end of the experiment. C,
daily satiation feeding (control); S1, 1-day satiation feeding
after 1-day food deprivation; S2, 1-day satiation feeding after
2-day food deprivation; S3, 1-day satiation feeding after 3-day
food deprivation; and S4, 1-day satiation feeding after 4-day
food deprivation, respectively. |
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Fig. 7. Surv1val rate of juvenile flounder P. olivaceus in each
group at the end of the experiment. C, daily satiation feeding
(control); S1, 1-day satiation feeding after 1-day food
deprivation; S2, 1-day satiation feeding after 2-day food
deprivation; S3, 1-day satiation feeding after 3-day food
deprivation; and S4, 1-day satiation feeding after 4-day food
deprivation, respectively.
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