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Effects of Starvation on Growth, Survival and Feeding
Incidence of Tiger Puffer (Takifugu rubripes) Larvae

Kyung-Nam Han

Department of Oceanography, Inha University, Inchon 402-751, Korea

The influence of starvation on survival, growth and feeding incidence of larval tiger puffer
Takifugu rubripes was investigated for 16 days after let them hatched at the temperature of
16.5~18.5C. The effect by delayed initial feeding on larvae was also studied.

Almost all larvae began to be fed from the stage of yolk absorption about 5 days after hat-
ching, in which rearing trials revealed that their survival and growth were influenced by food
availability. Survival of unfed larvae, which started to decrease drastically since the oil globule
was exhausted about 9 days after hatching, dropped to 50% and 0% respectively on the 11.5th
and 16th day. The difference of growth between fed and unfed larvae came into sight on about
S5th day after hatching when the initial feeding was started, and had reduced in proportion
to the length of starvation period. The condition factors for the unfed larvae were lower than
those of the fed. Of the larvae which had starved less than 5 days, more than 80% could con-
sume food upon feeding. No fish had the ability in having food after 10 days. It appeared
that the turning point of recover for the starving larvaec came on 7th or 8th day. Their taking-
food ability seemed to be affected by the change in swimming activity which depended on the

duration of starvation.

For the seed production of tiger puffer, therefore, feeding should be initiated as soon as
possible, so as to enhance the production and survival of healthy seeds.
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Fig. 1. Changes in water temperature (upper) and
survival rate (lower) between fed (open circle) and
unfed (triangle) larval puffer fish. MO, mouth ope-
ning ; CF, commencement of feeding ; YA, yolk ab-
sorption, and OA, oil globule absorption.
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Fig. 2. Comparison of total length between fed
(open circle) and unfed (triangle) larval puffer fish.
Vertical lines indicate SD.

Table 1. Comparison of body size between fed and
unfed groups of the larval tiger puffer
Age

(days after rzid" lj:lfe(.l,
hatching group group
TL(mm) 4 3.63+0.05 3.6310.05
9 4.37+0.20 3.70+0.07
9d/4d 1.20 1.02
BW(ngZ 4 0.155+0.0001 0.155+0.0001
9 0.26510.05 0.12610.02
9d/4d 1.71 0.81
C.F.” 4 3.24 3.24
9 3.18 2.49
"'Means+SD
"Dry basis
**Condition factor
Table 20l Yelligich, A ol glo] 33
22 78% AR T—ﬂL°]:r"9} Fol79] zfoiBck
srou, zebish MRS § ART vl
sfol ¥& +A% A7l ek 52, $Fol7
9] 7lotolr ZukmA=r] 27} XA YA
Uebiteh, 3, FolTsh Firol 7o) Htatold
AS, SRR 2ARTE 2 Aol Mol

Qpgrovt, ZRM AT 2Bl Zol7} Mo,
AR Fol el Aoirh FA Fitol st 242

2 FXE Bk

m

7lotd g 7ol wWE Hdels P XA Fe] W

A A7 e} FolZo|| rotifers Holdh 752
Aolgel HEE Fig. 3o vebich A A3
Hhe} 7ro] HEo H3LET 4olHg] AH.o] Ao
A Adel7t AAH 5L, F#3kE 109 (7ot 62 7HA

o

£ 7lotole] 80% ol4te] Alelslionut, 1% A
g9 ket A REF 11~129 (710} 7~8

Depolol lololel SOHAEA Aol ot

?%"\9_‘ C}'EHE _u-tﬂ ]0“ 2—];(]3],::] “1:1‘:5}’3?‘ 14
d(7et 109 BEJ‘— 2713 AolsaHL goiw
gt

Q=

thae A719] Aol A9 L3t
ZFol& Fig. 40 vetlich, 18lof e}

»T ro-

o
1
tifer=2]

—524—



A5 Takifugu rubripes 74oie] 4% AE 2 Aol mAe lote I

Table 2. Effects of fed and unfed on the body composition of 9 days old tiger puffer

Moisture Crude protein’! Crude lipid" Crude ash™
Egg™ 78.4 12.8 6.6 0.7
With food™ 85.5 9.1 4.2 0.5
Without food™ 85.6 8.3 4.6 1.1

"'Values represent % of wet weight basis.

“Ripe eggs before fertilization(Ovum diameters ranging from 1.15 to 1.20 mm)

"Larvae reared with rotifer.
“Larvae reared without rotifer.

Dry weight (mg)

Days after hatching

Fig. 3. Comparison of dry body weight between fed
(open circle) and unfed (triangle) larval puffer fish.
Vertical lines indicate SD.
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Fig. 4. Change in feeding incidence of the larval pu-
ffer fish with starving duration. Dotted line indicate
the point of no return (PNR).
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Table 3. Effects of delay initial feeding on growth and survivial rate in the larval tiger puffer

Control S1 S2 S3

Commencement of feeding 4-day-old 5-day-old 6-day-old 7-day-old
Initial number of fish 300 300 300 300
Initial total length(mm) 3214012 3212012 3.21£0.12  3.1240.12

(Mean+S.D.) T o e e

. "
F“(‘ﬁeg’gsl_g‘gth(mm 395403  3.82+0.15% 3754012  3.71+0.12°
Survival rate(%) 75.0 67.5 70.0 60.0

"'Values within the same raw which bear different letters are significantly different at P<0.05

(ANOVA, Fisher’s LSD test).
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Fig. 5. Number of rotifers detected in the digestive
canal of the larval puffer fish after 5 hours feeding,
following various duration of starving.
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Fig. 6. Changes in mean total length of the larval
puffer fish began to feed on 4 days (open circle,
control), 5 days (square, S1), 6 days (triangle, S2)
and 7 days (solid circle, S3) after hatching. Arrows
show the commencement of feeding in each group.
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