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Environmental Studies on the Culture and the Spat Production
of Pearl Oyster—(])

Early Development and Growth of the Young Pearl Oyster,
Pinctada fucata (DUNKER )

Sum Ruo + Choog Kyu PYEN and Deuk San JEON
(Coll. Ocean Sciences, Cheju National Univ.)

Studies on spawning induction, development of fertilized eggs and larvae, optimal density
of food organisms, feeding rate, and growth and mortality of young shells in culture ground
were performed to develope the technique of seedling production on a pearl oyster, Pincteda
fucata ( DUNKER),

The rate of spawning induced by both stimulations of exposure to the air and tem-
perature was 40,6-55.6%,

The best duration of exposure time to the air for spawning reaction was 40-60
minutes,

The rates of fertilization and hatching were ranged 64,3-80,6% of eggs and 70,4-
84.4% of fertilized eggs, respectively,

The eggs hatched out 5 hours after fertilization at 26 9-29 7C and the larvae
attached to the collectors on 18 days after hatching,

With regard to relationship between the rearing days (D) and growth of shell
length (L) following two formulae were obtained ,

hatching - attached young stage ;
L= 8.6429D + 56,0533
hatching - 117 days later
L = 0,00002488D >*'%

Profer densities of food organisms in rearing sea water in three kinds of time
intervals after hatching, 1 to 5 days, 6 to 10 days, and 11 to 15 days were 8,000 cells/mé,
13,000 cells/m& and 20,000 cells ¢, respectively,

A higher mortality (47 .8 %) of swimming larvae occurred at the time of metamor -

phosis turning to umbo stage of attachment was 27,7% .
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The rearing experiment on the attached youngs during 94 days revealed that very high

mortality(28_.5% ) accurred at the time just after transfer to the intermediate culture bed

and 63,1% of the attached youngs finally remained,
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Fig.1, The typical curve of induced spawning
by stimulation.
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Table 1. Feeding experiment of the pearl oyster larvae in five density of Paviova lutheri

Density of micro organisms

Exper imental
Days after No 1 ’ ’ ! :
hatching . -
1-5 A 1,000 2,000 4,000 6, 000 8,000
6 — 10 B 4,000 8,000 12,000 16,000 20,000
11-15 C 10,000 15,000 20,000 25,000 30,000
ot m e Bl =2t 10,000-50.000 cells /mé [ N- 95 Aug. 5,1985
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Table 2, Induce spawning in pearl oyster by the stimulation of various methods
No, of adults Methods of No. of discharged Discharged rate No, of Fertili- Hatching
Date ‘mulati eggs zation rate
? & Tota] stimulation o 4 T, @ &  Total 104 rate (%) (%)
July 27,1984 12 18 30 D+Ha 5 7 12 41,67 38,89 40,00 200 64,25 70,41
July 30, 1984 9 11 20 D+Hs 5 8 13 5555 72,73 65,00 460 76,40 83,64
Aug_ 5, 1985 32 46 78 D+Hs 13 20 33 4063 43,48 42,31 780 80,61 84 42

* D:Dried ( sunny place), Ha:
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Fig.4. Induced spawning of pear! oyster by the
various stimulation methods.
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Table 3. Effect of induced spawning according to dried time in sunny heating stimulation of the
pearl oyster
Date Dt::r‘:g Used adults No, of discharged Discharged rate (%)
imin) Female Male Total Female Male Total Female Male Total
June 8, 1984 0 10 10 20 0 1 1 0.0 10,0 5.0
20 10 10 20 1 2 3 10,0 20,0 15,0
40 10 10 20 3 5 8 30.0 50_0 40,0
60 10 10 20 3 6 9 300 60,0 45.0
June 11,1984 40 20 20 40 7 9 16 35,0 45,0 40,0
60 20 20 40 9 11 20 45,0 55,0 50,0
June 27,1984 0 10 10 20 0 2 2 0.0 20,0 10,0
20 10 10 20 1 1 2 10,0 10,0 10,0
40 10 10 20 4 4 8 40,0 40,0 40.0
60 10 10 20 3 7 10 30.0 70,0 50,0
July 14,1984 40 15 15 30 8 12 20 53.3 80,0 66,7
60 15 15 30 9 14 23 60,0 93,3 76,7
Aung, 5, 1985 0 10 10 20 0 1 1 0.0 10,0 5.0
20 10 10 20 0 1 1 0.0 10,0 5.0
40 10 10 20 1 5 6 10,0 50,0 30.0
60 10 10 20 2 4 6 20,0 40,0 30,0
Table 4, Comparison of diameter of fertilized egg in pearl oyster, Pimctada fucata DUNKER
Re ference and author Present data Nishimura  Alagarswami,K, Rho. et al
(1984, 1985) (1982) et al, (1983) (1982)
Egg diameter 0,0488 0,0549 0,0375 0.0475 0.0544
(am) +0,0061 *0,0036 — 0,0568 10,0030
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Table 5. Developmental stage of Pinctada fucaia: references worke are given to compare

Reference and present data

Present data

Thsji Alagarswami, K, Kobayashi,

et al, et a
Stage (1984) (1985) (1974) (1983) (1952)
Fertilized egg 0 0 0 0 0
First division { min,) 46 41 40 - -
Second division (min,) 63 58 60 - -
Fourth division (hours ) 1,21 1,18 1,35 - -
Morula stage ( hours ) 3.43 3.26 3,00 4,00 -
Hatched out (hours) 5,06 4,51 4.29 - -
D-shaped larvae ( hours ) 15,46 18,39 24,00 20,40 20,00
Early umbo stage ( days) 6—14 5—12 615 - 7—10
Umbo stage larvae (days ) 12—24 9—16 10—18 10—12 13—15
Full grown larvae (days) 21—-30 15—24 15—25 20—22 17
Attached larvae ( days) over 28 over 18 over 45 over 24 over 18

~—= Temperoture oo Sellaity

Frequency(©) Watertemp.(T)
-

Shell length { ym)

A 1
roor L - 8.6429D + 56.0533 " ©
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20 25
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Fig.5. Growth and survival rate of pearl oyster
up to days 28 from spawning. The bar
represent the standard deviation of shell
length and the dot the mean size,

(T: Trochophore larva, D: D-shape larva,
E: Early umbo lorve, U: Umbo larva,
F: Full- grown larva, S: Spal)
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Survival rate of pearl oyster larvae in the breeding experiment

Experimental No, 1

2 3 4

Rearing period July 28

~Aug, 23, 1984

No, of D-shape larvae (10) 1,400
No, of umbo larvae (10) 801
Survival rate (%) 57,21
No, of full grown lar, (10) 674
Survival rate (%) 48,14
No, of spat (10) 324
Survival rate (%) 23,14
Water condition of aquarium

Water temperature (C) 23,8—26,7

Salinity (%) 32,16—33,63

Feeds density cell /m& 3,000~20,000

Aug, 6 — Aug, 27, 1985

—_——

1,000 1,000 100
294 676 56
29.40 67.60 56,00
205 592 48
20,50 59,20 48,00
179 431 36
17,90 43,10 36,00
23.1-25.4 25,7-30.4 26,9-29.7
31,78 —33,84 31.35—34,12  31,24—34,26
3,000—15,000 6,000 25,000  5,000—20,000

ojol4H, P. lutheri 2| HEHEC] 5.000—25,000 cells/
ml g 743 FUul Holdst.

2) MELI&S] #R
mitie 117 @704 @FshE 5ot LBELD Figb 3
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kel 4 8 mm/day LAkS] HERES £ T ALt

F e

ATz EEEES AT THIY RRAE
24 bR (1952) & Ammonia ( pH 8.6) #KE i
st Zwgiel {7t 7He sl
etal. (1983) & 2 Wandl BHO KM SEol A
B REMN 23t mIFHik L o] afgEdtS #BE
gk up ok, zelv} Ammonia FEKoll Ao| EHNFEE-S
Alkali 7} 2ol A A Y fraEe] B4, FHEe] ET%
of A% Ex o (it 1974). = HRE AL
eIVt mikshde] i %2 Rafsht £HHEHERY
ES Aokl gk debe R shdskA] Xatokn
AAgch uleb] S8e) BHEEES AstdA e
#1iye) £ EMEZ Bzl Aol dEshet. it (1974)
= HEAA ST & ERAE g A uE
ste] o BIF TS BT & ARtz st
el #3 K] M 23l @iES Hele U
& HEA A= T KERAReE vimy £4
A FHEe Rl aTaEstE A uh TS 40- 60
re A AAgte g ¥} @EI HREL L T
QA = 2 Ko MEAAE 6 —THIE F
# EINEBREC] 40 —76.7 %ol vl Shed EHRY &
el A A% 8 HY A%+ 30 %oll E3t A2 ER
FRpe el o4 BA AWM ERRS] TRE #
e AERS v LR Bt ZHP
o] 37|oll #43}e Alagarswami, K. etal. (1983) &

e Alagarswami

47.5mm R (1959) & 50.7sem, gkt (1982)%= 5P
BHAES S5 2l A o] Wil 37.5—56.84m
A REL GEA ZREFRC w KUIE EW
3wk olvh. & dAgel M= 1984 FEe] P S 48.8%

6.1 wm, 1985 FHEEE 54.9 T 3.6mmoii £}

ube} = [ — @il A K Yol AddE fERe

EZR7} o4 Z#= ARG 2taEE ARES B

Sl gEsta velytos] Azl BT REIN

Azl sk ot

T AHEMZLA L TR ol weho] H(1974)
= HEsy wS Kili]l 20.3 —26.4 Toll 4 45H0] Hf
#Exlt] v)sle] Alagarswami, K. etal. (1983) 2 XKi
24.3 —27.2Coll Al 24 B, /WK (1952) & HERHY &
KiEel 26.4~28.2TolA 18 HE BTESIN ]

* HEN A= 1984 F£mE2| 23.1~25.8Toll4] 28
H, 19854%m] 7% 26.9~29.7Tol4 18HE A
gyl AL Alagarswami, N SR
B & A= 2 Qo SES BEFE T RE
EES o2 RESW BEdAMY vlAVINZ BE
Bith K@ 7H R A ebgteod Ayl R
N4 o Fole 2 25T Lkl EAKBelA 8B4EF
HE7E whgi obet £ BE] A veiddd
Fzel ERFEKilel Fod violyl Hew Uzt
2o,

ZNE St ALEEA = 6 Fol 3ledsle] o
A 7H2 Aol At Edinye R 2bd $-A 7} ¥
T AL Aoty Hay, &l BHE mRAI=
At st BEAEA 2o @] ol A FIRs
o] & 218 diatom, green algae 'Y naked flagellates
5o B HAESCI o (B, K& . 1963). T
2N shiEEEA A P ARE (1952) & monas sp. &
EHElS P E#ER7IA BFo] algEstdch. jkH fo
M (1973) < Paviove lutheri, chaeloceros calcitrans
chiorella sp. & ®o| Z {FH51G-& W Pavilovae iutheri
£ BE v £ A el A gefst 448 4
bl ook she kg (1981) 3 dFF(1982)= Paviova
(monochysis) luthers S HHSIe] BiEol wuh3h v}
olek. = Hele] AABE & Hobo b (1982) &
pefbig 1 —5H Aole] AFZo0 $heS 1074 /me
2 ye#seld S ol Poluthers o A Fo] xi= 7,500
cells /m€, 6 — 10 H Aol = 15,000 cells/mg 11 — 15
B Aol e A F2H ghESl BEIL 74 /me o
] 30,000 — 40,000 cells / mfoll 4 BMAKES B4
bz gk, K HARAAML P.olutheri o w5 4H

et al, 3}

o
AL A
a



A B FRE-

24 KigdEo] SN Hog Mol [ HhE
o o]z st Ayl Aol oA At o4
2| A4 Fol kol gElodiz o} & Abo]slAl viebytct

S OK wisee] Ae gk wEEE 1244 /me
2 oohd g2 delol AT @b 1-5H ( KRARE)
Aol 2| ghtboll 4 & wiEol 4 ES RAREFES
8,000 cells/me 7} = ZEEEE <o} HBEES Al
% melddl 7eg Hol #k (1982) o} AA 3 7,500
cells/me Bobe o] & Ao Azsdd,

Zeivt g BB 5.68 — T.11 A /meollq A
Ag mbtg 6 — 108 (KABE ) Alol9 HhgadlA
AN REFEES WEH 13,000 cells/meoll A= HA
BEEMES # 1,220 cells/me 24 #2) @&¥c) ohs
g bt Rlel ghdo] IABECE U A& 2
ol Ao o 5gk A2 QAs At

mitigE 11—158 (MBCE) Aol HhEL KE
HE 3.67 — 5.92 7] ) /me o)l A 2] AAHSolUs = 20,000
cells/meo] 2 o] MMES 4 5,000 cells/me 2
A #el SR E o] KBEES 2 ¥ o A%
o] Wl %= HiliEd 7Ly HARENME 2318 ¥
A depgdoh. o2 3 £RE MEEHCZA KE, @
o, Rft KB, XE 5o SFEMSEY AHHEd
#o] A wE RN R IA fFAs=Z
Sk olol WE o gf2 A7) AlSEoof & Hog
A zhd o},

® ¥

A 520, Pinctadae fucata (GOULD) 9] fEM4EE
WGBS 9ol 1983~ 1985 o] AH BAY &
R Asel o2 XEE, g3 $HES #4, Hol4k
e AABHEEES AR, MEAERS] BPHETE
e #RY R Y £BET Axsicid.

1. FiingR=t KiBRERe Hadol4 40.63—55.55
%2 REHEE £ 7 ARt

2. k@R A3l WS T AR 40
— 60 ¥l 4 A3 BHR7L RA= T

3. [ REFEel o5t BitEl ¥9 ATEKE
£ 64.25 —80.6! % FHEIRS] mfbFEE 70.41 —
84.42 %% }.

4. TS BES KB 26.9 —29.7TColA 48
151 Hrotell mfEst s 18 Agtoll SWEEN &Sl o},

5. mtshESl HESHEE7IA L] RENA BER

218 W

B (X ol H2 25 (S) o REHRFERS S=8.6429
X +56.0533 & SH A4 o2 FASA L

5. MiELHES mEi 117 H72EX @l A mit
% BABE (D)o BE KR (L) HEMERS L
= 0.00002488 D »%'%0 2| frggdni@ Ko 2 FiRs ot

7. BiEshEe] @ieE HHSEREEEST wmibik
1 —5H Alololl= 8,000 cells/me LAEeI 5, 6-10
B Alolol = 13,000 cells/me, 11—158 Afololi=
20,000 cells /me c}.

8. BilshES BERMIIZE & KEREET unbo
HME BT il 5 47.8 %2 $EE S 19
OB RSN Y B £BEL 271.71 %%k

9. HEMRS 9 BHY EFA WEES PR
BRE%N 28.54 %% 713 U BBEBEI63.12
% Ao}
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BB 2N (Pinctada fucata) O FER4&E 2 #Aol BT BES HRA - (1)

it FR. 1982, TavHA GELEEC FTLH A B wE.1973. =480 KHE&ERY B Tav

FRICDONT. KERME. 30(1), 33 — 38. H4 $hEO £ &, EEEKRA#. 17. 2075-2083.
FEE PR, 1982, ERIREEY ToXHA GO LB A E.1962. H=8 &I 249> HY I Portunus

RECRITT $E. =8N (SBAKAFH. 8689, pelagicus LINNAEUS @ gh4D A TLEEICH
it BT 1974, TaY A4 ALRSAA/AERE. REG +5 %, FEERG®RL 1 — 95,

W EEREMAR. 119,

EXPLANATION OF PLATE

PLATE

Fertilized eggs, diameter 54 9 £ 0 61 pm
B. D- shape larvae, shell length 71,8210 61pm
18 hours 39 minutes after fertilization,
C. Early umbo stage larvae, shell length 95 34 T 5,60 pm

>

5-12 days after fertilization ,
D. Umbo stage larvae, shell length 128 94 112,72 pm
9-16 days after fertilization,
E. Full-grown larva, shell length 179,83 125,54 pme
15-24 days after fertilization,
F. Spat and young shell, shell length : small, 252,77 1 36,53 wm large, 486 m |
18- 26 days after fertilization,
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