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The Influences of Initial Delay of » Feeding on Survival, Growth
and Development of the Red Sea Bream Larvae, \
Chrysophrys major TEN MINCK et SHLEGEL

Osamu Fukunara

The present paper describes the influences of starvation in the red sea bream larvae for the
initial up to 5 days from mouth opening on survival, growth and development. The effects of
starvation on general activity of the larvae are also studies.

Fertilized eggs were obtained from parent fishes held in a concrete aquarium. Hatched
larvae were reared in 30L container.

The experimental larvae were divided into 7 groups. The first was starved to death. The
second was fed immediately after mouth opening (control). The remaining 5 groups were starved
for 1-5 days after mouth opening. The feeding schedule for these larvae was shown in Table 1.

The results obtained may be summerized as follows.

1) The newly hatched larvae survived for 8 days without food at temperature of 19.4-22.4°c.
The growth of the starved larvae was observed only in the initial 4 days while some of the yolk
and/or oil globule were still remained.

2) The initial starvation from mouth opening had considerable ill effects depending on the
number of days of starvation on growth, development and survival of the larvae for the succeeding
15 days, but thereafter the 1- and 2-day-starved larvae showed a gradual recovery from these
effects, and developed as far as in the control in size and morphogenesis at the end of experiment,
36 days after hatching.

3) Suitable food must be provided within 2 days at least after mouth opening, in order to
achieve high survival rates.

4) Immediate feeding after mouth opening maintained a high survival rate during the first
2 weeks, but thereafter mortality rate became higher and the over all survival rate at the end of 36
day’s experiment was by no means better than among the larvae starved for up to 2 days after
mouth opening. It may be inferred, therefore, that the newly hatched larvae may contain some
of the genetical mortals and the initial 2-day-starvation may have a selective effect of the
larvae fitted for artificial rearing.
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BETHREL, BRKOZRILI~5HBEIKEBD IS BEELTL ok, HEICHEM LERII~TE
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Table 1. Rearing conditions of experimental larvae in 1970-73.

Feeding schedule
Date Temperature Lot Opyster ) Artemia o
(°C) No. larvae Rotifer nauplii  Tigriopus
May 28-June 6, 1970 19.4—22.0 Fl1 2-8 4-8
S1 - -
May 21-June 14, 1971 18.3—20.1 Fo2-4 2-8 7-20 18-26 21-26
. S2-4 4-8 7-20 18-26 21-26
May 15-June 21, 1972 16.8—19.2 F5-8 3-8 7-20 18-36 21-36
S5-8 5-8 7-20 18-36 21-36
May 1-June 24, 1973 17.3—21.1 F9 2-8 7-20 21-25
S9 3-8 7-20 21-25
S10 4-8 7-20 21-25
S11 5-8 7-20 21-25
S12 6-8 7-20 21-25
513 7-8 7-20 21-25

Feeding schedule is shown by the days after hatching. F groups are fed as soon as the

mouth is open. S groups are starved for varing number of days following mouth opening.
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Fig. 1. Frequency distribution of total length of the 1970 experimental larvae. Those for
fed larvae are shown by the histogram with vertical bars and those for starved with
horizontal bars. The solid and the broken lines denote respectively range of the total
length of the starved and the fed larvae.

Note the difference in the variation of range of size between starved and fed larvae.
Numerals in the graph show the number of days passed after hatching.
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Table 2. Total length of the fed and the unfed larvae in the 1970 experiment. The un-
fed are starved to death.
Date Days after Fed Unfed
hatching preon TL. (mm) SD N Mean TL. (mm) SD N
May 29 0 2.84 0.08 21 the same as in the fed
May 30 1 3.25 0.05 20° larvae
May 31 2 3.45 0.08 21
June 1 3 3.52 0.10 20 3.52 0.11 20
June 2 4 3.68 0.08 21 3.55 0.06 20
June 3 5 3.67 0.15 24 3.52 0.05 25
June 4 6 3.83 0.21 20 3.44 0.09 20
June 5 7 3.89 0.27 21 3.47 0.13 21
N =Number of larvae measured
SD==Standard deviation
) A
WHAEBELPT N T 2Kk 10/ FR) % 3

Mitz, Z08E, FAHARIBTREHTSE
BH0LEA T, WRERITEY 2 FAOKER
RAC OB LTAS EMbE 4 HRIIZITINE
RIEICHY LT 5%, TORBERBEICEBT 545
B3 0% TH 5, MmEPRRIN D PHERE

6 HEE, H8OIHO0% ERL, FRDM
BREkd s,

FHKR P T ORI, IIERIBRRTH%E LE
TR U 2 TR IS B AR 308, IhERBUNR
& A EOFRHEIE LR TPEIOLUTE
KRBT 2, &5 REERICH 2H 0 I
T S & S B L T AT BN IR A S Ap I RS
mEaIhi,

BAXE, M2 BH, TbbFAaOMO
W s S BEEETTI o 7205 ET 1 HRITIZ 9 T

KiIZE L HCEROERBHBRBICKE L -
7z, &L I6 HAMS ZoMAME L L Hbh .
BRI BT 9% 7 BE0o4&RE 3.89 mm
THALD 5 O HERER 0. 15 mm T, MK
ORERRFIATH 5% 4 HEE TOHBK

B3 0.210mm ©H 3, BMEICBD MR 4 AR ETORMAEDE, 0.210-0.177=0. 033 mm, %

100
90
80
70
60
50

40

PERCENT SURVIVAL

30
20

10

3

4 5 6
AGE (days)

7

8

Fig. 2. Survival curve for the unfed larvae (S-1)

after hatching.

A: Hatching B: Mouth opening C: Yolk

absorption D: Oil globule absorption
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Fig. 3. Process of yolk absorption.

The area in the sagittal section of the yolk

sac is taken as an index of it’s volume, and

the

rate of absorption is expressed as a percentage

against that at the stage just after hatching.
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1971 E D FERIC DT H B & 25 B DFEB I
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PIRAAEERE (S2-54) 289.22% ThH g
SRR S D 2R Uic, A0
WA B L CEB ISR —& 8T8 - i b
P53 Table 3. XS HHVICHITH KE
EHBAL SN, TSR, #Eick 3
FRORBEERL EOLYRE, H503EE
REEOLTNICE S OPH S TRLISHE
HICHRETT BHENH B,

92 B #HERICDTAEB L, 15 HOBET
HMEIX (F6) oBBONTI% THZOICKL,
AR (S 6) 231% LELIENAD
Shic, 27 HETREHEX (F7) 8% Ths
DI L, FIBEHREIR (S7) 2852% Th-
7zo AUELSI3B6 APFTCRAXR (F8,58)
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Table 3. Survival, growth and development of the larvae by the end of 25 day experiment in 1971.

Lot No.
Ttems : F2 F3 F4 s2 s3 S4
Original number of larvae 300 300 300 300 300 300
Percent survival 4.33 12.0 8.66 5.66 12.0 10.0
Mean body length (mm) 7.21 6.40 5.94 4.69 5.62 7.10
SD 1.27 0.85 0.84 0.81 0.91 1.36
Developmental stage (%)
A 0 8.3 26.9 64.7 47.2 6.4
B 0 30.5 26.9 35.3 33.3 22.5
Cc 100 61.2 46.2 0 19.5 71.1

SD=-Standard deviation

See Table 1 for the feeding schedule for each lot, and Fig. 4 for the criteria of developmental

stages,
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Table 4. Growth and survival of the larvae in the 1972 experiment.

Survival

Mean body
Lot No. length (mm) SD N rate (%)

Survival

Days after Mean body
hatching Lot No. length (mm) SD N rate (%)
7 F5 3.215 0.127 100
15 ¥6 4.456 0.330 219
27 EF7 6.601 0.737 221
36 F8 7.964 1.117 69

S5
71.2 S6
48.6 S7
14.4 S8

3.057 0.156 100

3.790 0.350 106 31.2
5.848 0.734 192 52.4
7.735 1.011 51 10.2

N=Number of larvae measured
SD=standard deviation

Mean body length of newly hatched larvae is 2.4764-0.097 mm (N=121)
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Fig. 4. Semidiagrammatic drawings of the three

main developmental stages into which the

reared larvae were assorted.

Stage A:

Stage B:

Stage C:

25

Both yolk sac and oil globule just
absorbed, profile of the larval mem-
brane is uniform, without fin rays.
Several rays are present in caudal
fin, profile of the larval membrane
changes in accordance with the de-
velopment of hypural bone, and
dorsal and anal fin. Several fin
rays develop in the caudal, but none
in the dorsal and anal.

Rays and spines of fins become dis-
tinct. The hind margin of -caudal
fin is truncate. :
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Fig. 5. Stage compositions of the larvae at the end of experiment of each lot, showing the effects of
initial starvation on the morphogenesis. Refer to Table | for the details of the rearing condi-

tions for each lot of larvae,
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ICHRERBE LA L8 311 A HicZh Zh 2k S 57E Uz,

Table 5. Survival and growth of the larvae in 1973 experiment showing the effects of delay

of feeding.

Items F9 S9 S10 S11 812 S13
Days of initial feeding
after hatching 2 3 4 5 6 7
Percent survival at
the end of experiment 14.2 13.1 11.6 4.4 0 0
Mean body length (mm) 5.69 5.56 5.49 4.83

SD 0.61 0.50 0.49 0.71

Growth rate per day
during feeding period (mm) 0.128 0.128 0.130 0.105

SD=Standard deviation

BESHH D LRBROBAER Ui, Mk 4 HE ETIORBETE - LB&1E, LRKREURESE
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(BN 2 HE) HEEALLN S,
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S T ER ST B TR, E7, TRRBIN®S2 B, bBinIiERINE COMER
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