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Production of Pearl Oyster — (4)
Basic Studies on Mass Spat Production of the
Pearl Oyster, Pinctada fucata (DUNKER)

Sum RHO - Choong Kyu PYEN

(Dept. Aquaculture, College of Ocean Sciences )

In order to develop the technique for seed production of a pearl oyster, Pinclada fucata, the successive
experiments including the spawning induction, larval development, feeding ecology and growth of larvae,
spat collection in rearing tank and culture of young pearl oysters in the sea were carried. Results
obtained by these experiments are summarized as follows.

1. Stimulation with water temperature raised by heat of sunshine after exposing adults in the air for 30
to 60 minutes was most effective in spawning induction of P. fucata. 12.35~59.24% of adults tested were
spawned by this method.

2. Adults reacted in 1 to 3 hours after receiveing the stimulation of exposure and 77.12% of them
spawned.

3. In a range of temperature, 21.7 C to 29.0 'C, relationships between water temperature (X, C) and time
required (Y, trochophore and D-shaped larvae in min., after early umbo larvae in day) for development
of each larval stage were expressed by following formulae ;

Trochophore ; Y = -21.0113X + 876.7349 (r = 0.9733)

D-shaped; Y = -21.9782x + 1719.5152 (r = 0.9303)

Early umbo; Y = -0.7163X + 25.3230 (r = 0.9752)

Umbo; Y = -1.0108X + 37.5844 (r = 0.9586)

Fully grown; Y = -0.6569X + 31.6218 (r = 0.8523)

4. When the larvae after hatching were fed with three species of food organism, relationships between
feeding duration (X, days) and growth of shell length (Y, # m) were expressed by following formulae ;
Pavilova lutheri ; Y = 6.6881X + 55.6323 (r = 0.9911)

Chaetoceros simplex ; Y = 4.3864X + 58.1607 (r = 0.9687)

P. lutheri + C. simplex ; Y = 7.0570 + 56.0477 (r = 0.9939)

Chlorella sp.; Y = 0.5829X +71.8874 (r = 0.9801)
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5. Maximum feeding amount per larva(MF, cells/day) and optimum density(OF, cells/ml) of P. lutheri
for maximum feeding rate were as follows ;
1-5 days after hatching ; MF = 418.76 + 34.95, OF = 6692.31
6-10 days after hatching ; MF = 1237.60 + 42.53, OF = 12958.39
11-15 days after hatching ; MF = 4891.00 + 297.88, OF = 19022.39
16-20 days after hatching ; MF = 17639.33 + 460.37, OF = 45269.02
21-25 days after hatching ; MF = 40651.33 + 444.95, OF = 56183.25
. No appreciable difference in number of larvae settled on three kinds of collector, oyster shell, nylon
net and PVC plate was recognized. However, there was significant difference in number of settled
larvae by setting method of collector, i.e. collector set holizontally on the bottom of tank showed better
result than that set vartically.
. Desirable size of young pearl oysters for the intermediate culture in the sea was revealed to be more
than 5mm in shell length. Rearing density per cm? of small size net cage for the good survival was 1

to 6 individuals less than 10mm in shell length of young pear] oyster.
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Table 1. Feeding experiment of the pearl oyster larvae in various density of Pavlova lutheri

Experimental No. 1985 1986

Days after

hatching 1 2 3 4 5 A B C D

1~5 1,000 2,000 4,000 6,000 8000 5000 7,000 10,000 12.000

6~10 4,000 8,000 12,000 16,000 20,000 10,000 15,000 20,000 25,000
11~15 10,000 15,000 20,000 25,000 30,000 20,000 25,000 30,000 35,000
16~20 - - - - - 30,000 40,000 50,000 60,000
21~25 - - - - - 40,000 50,000 60,000 70,000
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Fig. 1. Map showing the rearing station.
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Table 3. Effect of induced spawning according to dried time in sunny heating stimulation of the pearl

oyster
Dried Used of adults No. of discharged Discharged rate(%)
Date time(min.) Female Male Total Female Male Total Female Male Total
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
Aug. 5, 1985 ] 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
Aug. 9, 1986 0 20 12 32 0 0 0 0.0 0.0 0.0
15 20 12 32 0 2 2 0.0 16.7 6.3
30 20 12 32 1 4 5 5.0 33.3 15.6
45 20 12 32 11 11 22 55.0 91.7 68.8
60 20 12 32 16 10 26 80.0 83.3 81.3
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Table 4. Relationship between the integral water temperature and required time until spat occurence

Hatching date Spat stage Required days t‘::g:éiu"::(t.ecr) tg:‘t);gerrzltxz(t%r)
June 11,1984 July 15, 1984 3 21.3 724.2
” 27 # v 24, . 27 22.4 582.4
v © 23, 7 26 23.4 608.4
July 301985 Aug. 23, 1985 23 24.2 556.4
v 30 . "2, 7 22 24.7 543.4
Aug. 5. 7 A 18 29.3 527.4
» S » " o047 19 27.5 522.5
" 10,1986 31, 1986 21 25.2 529.2
. 10, » * 30, 20 26.2 524.0
” 10. » * 28, " 18 28.1 505.8
. 10. » LY 17 28.7 487.9
Average Subtotal 22.27 25.54 555.62
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260 ®: Poviove lutheri Chaetoceros simplex

°© P iutheri

240 a C. simplex

220 &  Chiorelfo  sp.

200 Y . 7.0570X + 56.0477 .
180 -

160~ Y « 6688IX + 55.6323

140 -

Shell length ( um )

80}
60} Y « 0.5829X + 71.8874
1 1 1 1 A J
5 0 15 20 25 30
Days ofiter hatching ( Doys |}

Fig. 12. Relationship between the days after
hatching and shell length by the various

food organism of the pearl oyster larval
shell.

: Paviova lutheri
100} . P lutheri, Chaetocaros simpiex

: Chaetoceros s/mplex

> » & O

: Chiorella  sp.

Survivgl rote ( % )
o
o
T

[t}

10 5 20
Doys oafter hatching ( Days )

25

Fig. 13. Survival curve of pearl oyster larval
shell caused by various food organism.
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FlEe s BslE EISEl viol hBE A
stod Bifbig 1500l £ 80% ] BT doind
oleldl WKL ALslo] WEE o2 A
3.63%9 AH=zg HHES LA,

1A RFE RES YUARE P lutheri 8 o
AZo|Fe} C. simplex & BAESAFE Hoz2A
BEY wHolME BE #FEAA cha $AsHA
vpebyto} ARAkol 4 FiEY 749 18.50%<
ol ulshed fpEol HE 14.29% 24 RKEH A
&2 v, & HoldEe WM KHEANA
Lk SBEM(X) 42 #Re RE(Y)H

al
o
-

Food intoke / individual / doy

®: gt experiment { 1983 )
O: 2nd experiment ( 1986 )
5001 °
z
[}
Mo 416.76 § 3498
300

Y « 0.0%06X + 26.5907

1— 9% days aofter hotching (A)

—_— s
12 (x10%)

[}

A 4 " "
4 [ 8 10

/

N

-
1200} v

[
M = 1237.60 t 4253
1000}

Y « 0.0643X + 396.6000

800}
600} € — 10 days atter hotching ( B )
s L N N N A
4 8 12 16 20 24 (x10% )
6000
[ *
v <] 4 [5)
4000} ° M + 4891.00 t 297.88
Y - 0.3512x - 1789.6667
2000}
W —15 days after hatching ( C)
N N s L s N
10 L} 20 2t 30 33 (x10%)
{ x103)|
18} v

T

M =+ 17639.33 + 460.37

Y = 0.1669X + 10081.6667

12 16 — 20 days after hatching ( D)
L 2 N N s
of x03¥)
{ x10% 30 40 % N
4t /° ey
M = 4065.33 § 444.95
9k

Y o 0.2048X + 29145

37

»fF 21— 2% days after hatching (€)
4‘0 50 €0 70 ( X103 )
Food concentration { cells/ mi }
Fig. 14. Relationship between the food

concentration and food intake of the
pearl oyster larvae.
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X &-taE

MERE 2 P lutheri 9} C. simplex o AR
fiEx Y=7.0570X +56.0477(r =0.9939)2 7}
3 REY BES B33, P lutheri HAREE
€ Y=6.6881X +55.6323(r =0.9911), C. sim-
plex, TLFolF+ ¥=4.3864X +58.1607(r =
0.9687), Chlorellasp. B —#:§8 = v =0.5829
X +71.8874(r =0.9801) ) ME{IE }e}stch,

4. Hol£¥o| ®EO e H4o KA 4
b £ 3

RHSNES] BAEBR 42 BTHERS U7
13t Table 13 e BLik SREWS 9%
o BEY & ol £EEE 2 WEg
< Fig. 14 ¢ 3¢},

Wbk 1~584 &S P lutheri o) BifmmE
1,000~7,000 cells/ml @A &= ol Te
HEE(X)7E A 43 HAf(y),= #me
Eglen, 7,000cells/ml LA L9 EEo = X9
Wimel BRYlel Y& X#hol HsiAl vehdo
2 o714 JUR(1962) 9 R, Portunus pela-
gicus o] MARMEFHES HEsld ¥u oix
HolEmel EBE(X)S Ml =zt Y s
v WAl A ¥y=0.0586X +26.5907(r =0.
9920) o} MIER 2 RS L Xighol Hysje Y
Fholl 4 def A 418.76+34.95 cells/ml/BES K

AR (MF)clalz & 4 g,

°f BAMARD HALANAN U o4
BELR(OF) 6692.31 cells/ml/HS s a
+ Sl

B—%iko= Bbik 6~108 o] Fhatof 4
¥ =0.0649X +396.6000( r =0.9901) BRAE X £
K g ik (MF) 1237.60+42.53 cells/ml/ 8 7w
e, olw BIE#ER(OF)L 12958.39 cells/
ml/ B g},

Fibi% 11~158 Alol9] ghae y=0.3512X -
1789.6667(r =0.9778)] RMFAY BAMAE
(MF), 4891.00+297.88 cells/ml/ B ol 4] BIEH
71 (OF) 2 19022.39.cells/ml/ 8 %t}

BHbik 16~208 ~lo]o] Mgz BiTe 79
o fhE S ¥ =0.1669X +10081.6667 ( r =0.9637)
o BER2 BAMAR(MF), 1769.33+460.37
cells/ml/Bell A BIE#48 R (OF), 45269.02 cells/
ml/BE 4§ 5 U},

BHbk 21~258 Abol9 4L vy =0.2048X +
29145(1 =0.9494) 9 BR{ER A BAMA R (MF)
40651.33+444 .95 cells/ml/B o] 4| BE#E &
(OF), 56183.25 cells/ml/H-& k&< e},

Table 10141 19864l 4 AA| G & =io| 4o
EE(ABCD)oll  w& 25B%cle fiBsERe
Table 5o #2]s}gict,

Table 5. Growth and survival rates of pearl oyster larvae up to days 25 from hatching by the various

food concentration

Experimental No. A B C D
Initial
Date Aug. 10, 1986 Aug. 10, 1986 Aug. 10, 1986 Aug. 10, 1986
Mean shell length ¢ m(S.D) 72.26+1.36 72.26+1.36 72.26+1.36
No. of larval shell 282,000 282,000 282,000 282,000
Final
Date Sep. 4, 1986 Sep. 4, 1986 Sep. 4, 1986 Sep. 4, 1986
Mean shell length x m(S.D) 212.84+41.74 254.341+21.94 281.46+30.14 224.00+29.93
Total increment(x m) 140.58 182.08 209.20 151.74
Dialy increment(x m) 5.62 7.28 8.36 6.07
No. of survived 41,228 78,452 88,774 63,296
Survival rate(%) 14.62 27.82 31.48 22.45
*d 7.69%x102 5.12x10°? 4.62x10°2 5.98x102
*eg 0.9259717 0.9501106 0.95481991 0.9419873
***a 7.40%10? 4.99x1072 4.52x107? 5.80x102

* : Instantaneous death rate **: Daily survival rate ***: Daily death rate
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218 KEES] B8 £BFS ¥9 14.62~31.
BUEEDD, &7+ FrES 29 AE7F 7.69X%
1022 7}3 &%z, DEE 5.98x107% BET
5.12x10°2, CEx 4.62x107%22 73 wgkch,

FRsold 5 BRIz FEY & WM F
o BRREES SBRESS HEks] v, Fig
159 72},

12~

€

?

€ gl

z

s

I

£

£ o

°

c

b

= 4

]

<

-

-

s 2F Pg

o

l 1 i 1 1
5 10 (13 20 25

Days ofter hatching
Fig. 15. Comparison of daily shell length incre-
ment by various food concentration in
days after hatching.

300
4 A
| s
e C
250+ ~ D
- Y = 77515X + 50.3313
E
3 2001
- Y « B8.8596X + 49.8502
£
I
3
)
= 150}
3
P
w
» 6.1313Xx + €63.4156
100 ~
- 5.9892X + 55.3498
S50+
1 Al 1 1 ) T
5 10 15 20 25

Doys after haiching ( Days )

Fig. 16. Relationship between the days after
hatching and shell length by the various
food concentration of the pearl oyster
larval shell.
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FLik 1~584k0] 4o BHERRERS 1.
91~3.82 ym #iEMEA RME D,C,B,A° W
firz A oS L2 ol o4 A Y
E}skot,

#{Li% 6~108, 11~158 Atole MEEET
ol wisled w2 A JehdAd olwle] BRIKE

2 4.15~7.04, 6.05~10.91 #m/8 2, 10H
A ZhA wE RES RAW EEES b
=2 REBED (25,000 cells/ml) 2] BE&Eel 158
A 2e] FAS AzaA=EA 8 AAA} 2H
Fdl =il HERE C, BE(15.000~20.000
cells/ml) & A& w2 KEIA HES D
o2 f54TshE WLk 15~208 ~lele] BRI
ERe 3.72~9.03 pm/BZA AFAR st e
2 RBEAA oha e RERS 2o WL
#% 21~258 Alololl: K#Farel Mol MFEEE
2 Eojztov], oluwle] HRMKES 7.57-11.45
pm/EZA thA wE RS v9dod, ARE
9 R EMNEGIE C,D, A, B2 Jeltd,

& AEBEo bk 25HAX 2 HHEVHES &
sho] BE{Li: SBAW] A FHRel HES W
%% 3w Fig 163 Rk, HEWEAT Y =5.
9892X +55.3498(r =0.9876), RWKEB+~ ¥ =7.
7515X +50.3313(r =0.9881), HBEC, VY =8.
8596 X +49.8502( r =0.9922), R®ED, Y =6.
1313X +63.4156(r =0.9941) 2 & & ERSU2
o] ol R o2 2 s e BRMiI= C,
B.D, A9 #alE ey

5. Ak EO T FiEHES Wt

mreEke] DRSES RSl & RENZ
243 fFEA WESZ AN G&
o] #k¥eZ Fig. 170 vhell et

#wALE 1.015L0 Foll EET DRSGES KH
Bk 28kl AMERE LM Hiled, k&
1.00590 A= 1esRILIAel B#Ae AERHL B
KA A Adwst 2R BEEEA 2HET
stoich, HE 1.010~1.0158 7§ =% &R
kagolA H#BE o) Ao by ASsd
o Mz 185 HE 1.010004 € 80% LLE
o] SEFESAL, 24EERTFol= 94.5%7) PEFEIA
on, & d+ EEE oF /EHT A3UNT
o] alAsiR on, 48EEMkolE 2 LA
W& 1.0159) 7% B 1Al 24.5%2 %
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Fig. 17. Survival rater of D-shape larvae pearl
oyster exposed to various specific gra-
vity (J ;5) in 48 hours.

FErt dolwtm 5ERiigols # £m7 ®FEsA
Zlal, 48BEREOIE # 10%7} LREKNES 4754l
ANt HE 1.02000 4= EEEHKR LA Hoz
LR dolkxInl Folo] E#ifrskS shadA
i#Lhsle fatesl migky 48mEMIigol = 76.0%2
AL RoldA E#m Hike stdov K
BE2 [HES EFEiEKNA] 95%< 4Rl
okl (KFR e oy,

6. HESo WHEY FEHE

ifbix 208 =l 312 MES HHEY FE,
KFEoz FHEY % 5Hu) BEY & ZEBHE
of wd IR MEY MERS cm? W HEME
2 #HEsle] Table 6ol Vel i),

RS MY St MEHS RUSS
oz FETFYE 2% Nylon 280] 0.509+0.
M/ 2 RILEE HPz, Kkife wnio] o,
625+0.40/cw2. HAMES BPorw], KEEE
THA BES A TAANA REE 5.077+
0.74fE42/cr, PVC F#Roll A FAMHE 6.026+1.
40fEIR2 /o 241 [l EEEHikel A= #HREysal
Mol & ko] HElE FREkE 58
EfJo] Zﬂéniﬂ’ 04041—,].

aev ZER detd e EEEEY A
ot KEEEA Zotd Hikold # 101%91 ‘Eéﬁ
FEHES 2 7 Uden], t-test#FEE= Table
77 7ol 99%Foll4] =% HEmyolald AL
Full FEGHE KEFMY RE7E o] ¥Ry
o2 qlysdc

7. kRO KiEHRC EEBDH

EEAES BEERC] ke g2 wuid 4y
EE o2 Zoly %83 Poly Filmoll 33 2
e HRo2 5 Hubch A KES HES B
IkIES ¥l Fig 185 2o},

HE ALl iy Eifol Hhso 9l
W OHERE MEE S HMdlE HEghy BN
oz fdhel e A & 4 o, MEx
100 BLigel = Kol 4 10 cm LR 50%L4 Fol
s 2, 15HL%lE 5% L Lol Kt
olZ fe#hstel KRS ERMkolt kol =
& Kfusdgho] doluinl mEdel FhH A 8%
sk Aol A= g,
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Table 6. Results of settling larvae in methods of hanging and laying on the bottom in the breeding

aquarium
Collector Methods
Materials Size(cm?) Hanging(ind./c) Laying(ind./ar*)
Oyster shell 57.46 0.616+0.29 5.077+0.74
Plain PVC plates 2400.00 0.566+0.29 6.026+1.40
Net(Nylon) 2400.00 0.509+0.34 5.598+1.75
Tank wall 4.00 0.625+0.40 -

Table 7. Statistical comparison of settling lar- 20r 26
vae in methods of hanging and laying e . 25 -5
on the bottom in breeding tank - 15k >

> ) 24 »n
Kinds of collectors t value e—e 'Water femperature 23
L *—* Specific grovity
Oyster shell 24.791 o
Plain PVC plates 4.344
Net(Nylon) 11.241
7
o -
15
13 -
£
E 20k _nBr
- £
. e
s 30f 2
® 3
] &
; 40} N k] o
501 \
7 -
[} 5 [{s] I‘5 2‘0 2‘5 30 sk
Oays after settling
Fig. 18. Vertical distribution of the young shell
after settling days in rearing tank. 3r
1 1 1 1 N
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Fig. 19. Monthly growth depending on the
stocking sized group of young pearl oys-
ter in the net cage.
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R¥k 2 (Pinctada fucata) ®) BAEE 3 &M MY FHBH FR—0 EHbE MY RN #RX

FArLMee & 279 #He] & 185 B
RERS 21 AlFE4] FHEk  7Tmm group
of A% wE WAL Bl HE 77.92um, HE
68.58 um, 4 E 1.4lmge WEST 23z, oF
o] 3E 5mm group 224 38.00 um, 35.25x
m, 0.62mg 2 & mEIgey #HE 3mm group
© 35.17 um, 27.42 um, 0.26 mg & 7}& & &
ES 29rl

FEaEIhel 4HEFEAME FHFEEKER Tmm
group o] 74.62% % 7l# w3n #HE Smm
group 2 73.33%= 719 A velwtet #%
E 3mmgroup& 56.33% 24 b3 Az3A
oI,

FEAf ol FH3E 5mmAste #HAE HE
o2 AAE HEHY WEEET RAERBERT
Table 99} Zch & WRAA JZEY RAKEE
B 6ER/ o @ERNMNY ARRERS ¥ B
Eeol 7% 30.00~34.42 yum/H, %& 31.83~35.
25 um/H, #8E 0.49~0.69mg/HE FREM ]
KEEE 245 Jebyich

tREe] ASdME WEEES 12 22 1
e /ar ol 42 83.74% % AsnAdE 60.
49~66.99%2° w24 =5 MEEHA JEha
qlol REg#TEFS #HE, Imm VA KE
wE 1~ 6/ o @BENe KRS LHEF

EZRE £ 4 Udh

% =

Hplgel e KED MNEES Asld e LER
ol BES SHIBST 4A HERT 4 lelok &k

AzzMe FEHS A Eme FHQ A KiE
A ATl BRE 4A Yol (Alagars
wami ef l. 1983) Ei@olMd 5TCRE LEHA7
= HEg uhEaA g FhRg Kig LR AN
A SEIS] R ThEES A T Fako] B KE
Zo| Azste] wrl HKET BAEMA Hikd £H
o] Bkl ek Gk 1974, & ¥ 1986).

A WRAAE KBLERES A7 i % deoll A
AT miEsrch gxdo] €S EIKMl @K
2 2 ASF @RS FAsed s
B Aol o A wgRom, el %A 40
Sl Eel Fmgkel o FRmel At

Fiolvt BELRAL =5 HR EEael
A st BREo| slAxat EHER o7 miE

o HuLol Hygol MH(1978) 7 fEHET HE
4 sleluisel 2N BEY EtEkel
o1& MR MRl Boig Aoz HEdoh

S oo MR B\t MRHER
e thm B s oA E KAl
aA EA3x o 01974) & HEsy EKE
20.3~26.4°C @@l DFghS 12~15H, W
IR ES 14~18H, RTAMSES 458 L
kol FrEsIctn @ wlsled /MR (1952) 2
KiE 26.4~28.2°C ol A Z¥5% 208¥fstel DK
ghte, 7~108Adl MHMFEMLE, 138 A &
EigE e ol wE R 17A ] HHEREY
ot 39 x  Alagarswami et al(1983)2 K
24.2~27.2°C ol A 24Hubol| MRS WA}
b @&

& ol 11EIS RABFHM G FHKEA 21.
7~29.3°C o FlElA #ED & EBFE it
ol TERRS Dol A BL7A 4 4857
~1166M 4 EEES R, DRSHEAR < 18810
S ~2185f10%, MBS ES 5~108, KA
Bt 9~178, ERIFEAAE 12~198, H
EREAA S 17~34H0] FFES|ZZA T1(1974)
of AlME dAlz wZdojgdn kT (1952),
Alagarswami et ol (1983)% 2= 7o H{lstal
o},

Fiibik sheEe] BAEFEEE KBS Heolg
g3 Rol= 2A JLdch, KA fhiel Hel
ez e HARE & Us Holkmel ar|d
2o} FRXETKE UFAL £ AUv #HE A
3 glojol 3w, MMumEe]l AV kATl fE
#slz 9l B3 Mercenaria 8t < “HHE
=A% WhkES 7tAT Qv Chlorellasp.® i
{LeHS 712 URIut Crassostrea @ 73$-€ #
10 mbl o2 mEstdot fiMe]l "aEsictn
sto] fEol wheld e BEE =ebA 77
HESS Jelda glct (Davis et al. 1958, #1H
1973, H+ % 1970).

=, 1M (1973) & 318 RMEREE o WF
3 ANzzAe MamBAA Pavlova (Monochry-
sis) lutheri & C. calcitrans 5 BA&3ld Fo 3
Rol 7t& REFdATm 4w, P lutheri & C.
calcitrans & B— 2ol F AN I #
B2 ASYR|ut Chiorellasp. & BB/ =t RE
#rinsldyd Ao E Az BEUt T #HEs}
Ak, & WMRAA KEEFES P lutheri ot C.



simplex 2| RE®E, P. lutheri 8| B—E9 Moz
RiFstdAlal B e C simplex o) A
Foltg AWICHE) FEREol o7 EWE) AA
ol £t RS WIESL AL so] 23 P
lutheri B—&71 o] 74 yeld AFzs9 =
o2 F+AHE A3 o £ QU

22l Chilorella sp.5 BHo 2 Foidl o4
+ BELik 108! LB LIk Y7 MHBREY
2 st o 208 AR Dkl 2
$eFEst o2 A fIE (1973) o &R A9 U3
oo, ol Aol A i£(1974) o] BB wtl
HES el MzIUd HAE WHETHMD
#1 21 AR Hoel2 M Chlorella o &% 7 2
dzle] FRoE #ELAc)

Sk frol 953 HEQ) st dsld Fam
g BET A% 4+ de Hole Eojulel oo
o] f@sEe} nlaslxl g EEslo,

H(1982) & #AFz=5 hEY BAKES 9%
P. lutheri o] f2fEE-< ®Hkix 1~58Al 7,500
cells/ml, 6~10H =il 15,000 cells/ml, 11~15 & A}
olell 30,000~40,000 cells/m] 2 #Esldc) &
EHZ FIH(1986) 04 B{bigk 1~-15HA}e)2 &
£& dao2 P olutheri & & £45FE w2
RAMEECZ Y& BIEHFEEES HEI u
AAnt HEEEEY FiEel thAa TR & HWE
AdE BARBEREZo2 o oA mre §
HollAl Fald H3%E 16~25HAtoly) ghaol o
stol WTERES AAlstel fiHe BRSO S4F
1% K5, Wfbik 1~5HAbolel S 6692.31
cells/ml/H, ®iti® 6~10H %H4ES 12958.39
cells/ml/H, $ibi% 11~15H #hES 19022.39
cells/ml/H, BHbit 16~20H #HhaEL 45269.02
cells/ml/H, ®{bit 21~25H #H4L 56183.25
cells/ml/B2A $£(1982) 9} #HEH} cfi yiy
vtebst sl xlat HAEfEMkol A BHL S HEE
FEot BIHIRMEGENSS ERS HMiHiEe Az
S 2dE Zabslna Ao MmN Aoz gam
c},

HP%(1970) & Z4=7, Pinctada margariti-
Sera Hhik ol HEHAEBRAA MM 16H% P
lutheri o] #3fER-S 1x10%, 5X10'ells/ml 2 3]
Aewl EHAEL 1x10°Y HAUsolA of A4 4
Ebutriae #Esidn #ait(1982) & #ibik 1~5H
el P lutheri o H$AEE7L 8,000, 14,000
cells/ml, 313 6~108 4ol 17,000, 26,000

cTRE

cells/ml, ®ifbi% 11~158 Zh4:ql 28,000, 38,000
cells/ml 2 HEHG AL BRLFL slof o Lo
BAEES] AHEHRETY KRl TR ARS8
ftel FRoZ #dgstd o},

A RN 713 BB 99 19864
B BAEEE Do A4S Mtk 16~20H,
21~258 Ale|l9 gl Al 35,000, 60,000 cells/
ml 42 B Zolld 288 o Yo siompE
B3 A,B,CH #A%3g Nz mAMKkER)
¢ BMECHES ¥ 9d He e EEoz A
zZt sl A e} Guil]ard(1957) 7V 5B P lutheri
MECd d ¥ BEQ3~267T) Baiy iy
AR Pait(1982) 7 RES P lutheri = g
2~3Hol WHRRFELZ Mol SEL |-o] LES
Ex 25C LIES hEmaEMeld =
R UA M o FAawe #4
T, FHEWANY Ammonia, $7)12L5L KK
Bibol ERHe sivl, o Hike @ Wl
A 2ol e A e welas Sddoz
o},

A (FHE BB EEol HEa 2
T X2 e AA bR % (1981) & AL (40x
40cm)oll MfFEAA 2~3mm e b B pEE Kol
Fol7he] hHE(1981) ¢ SI8tu| S-S FHshod
KE2 FA7shA FEsl WEAIT Yo,
Alagarswami(1982) & wiets) $eldg. Selul
FETFAZ—Z, EH, ol S Sl B HEsio
KF22 RET IR E Ldndn o} gujo)
U BEZ HEidddn g & mgeo 4
BESE MY T H7, Nylon2g, o3
PVCHRES HEBolH HRESHEN BEelol
25 MUY HEMES Rdo) KREBe BES
ol A KK KFoz HEI 7ol m@o
2 ooichE Ao Y5 Be HES volne
Alagrswami(1982) 9| #359F & ol 2] s5|0 ol e g
ARL ® F(1974, 1986)9 HAL 22)o) 4
BHEREARAME F—3 A vhelyoh

ol AL HMO PikithrEol EREME EiEN Sof
2o who] whebslr] A zsled A Velum o 5 57}
Dolvtm ifFpk#hkel HE = MHO T wims
224 AF Adoz gkesisles Bl Mg
BE HE, @80T 4 A o] FEHHY
o KEHEe| Bt Lo|slr] Lol # 2

“HESHES FEERAY Aol mERS
ol #t3ted Mt %(1970)2 P margaritifera o Al



Kz (Pinctada fucata) o A EE o EMA WL EEAY) FR—W HERAd Be BB R

#EDEMZ Fd HEM Eo7te BBl A
A5 Toche s, & F(1986) 9 AT
A Z2EAAY ARAAME DikghEolA MR
e Birele st BaiFHAl A HHME S
ol 7t whlelA & WEAES HEL v o
o, & BRMNE & HEER A A%s
Bgct,

o3t MBS WS 57| T #ARS] ERE
W e deie]l Urkm A=, & F(1974)
o] A% EBHE0970)°) P magaritifera HitE
G BEAAN 5T 29 Critical period o 3
ety A7z gAsic, EEREES] BRHERR
o] zs|o dlsle] HEE(1981)> #%E 1~ 2mm
o) (FEY ®WEEFEo| ¥UAWL HE 3.1, 3.6mm
FEHZ @B 1mm A EdA AHS AT BPEK
1AL 48~100%2] £AES BEsIAct

B %(1986) Bibig 37HA FHFEE 1mm
o) #EBS #8H 0.76mm o MEFo| FEF AL
Agz7lel 0.7mm e RS EERCl 2@
Wi EHERE 228 Mol 28.54%9l it U]
Jo 117889 \HEANA 63.12%8 £BFS 2
2% ub gl

A WRold FHsE 3.5, Tmm AN 3%
A z27]8 {FEE 12080 SMERsidd A,
WA #@Aol TacEstod A Zola AF of
ebale ARA7E BgdRlet vl mA w2 56.33~74.
62%2 £BmAES vo kY HHEAFE 2 £
BAES 2 4 gldd AL A A=A

fwm pEERAN BEEe FRRo A7se
Ao #EAS @Y HEY HRAR ol BT
St o zte @AS FAT A AT @
FrEo] ANz P4 glo} dola FHAel o
2y MUED BEEREN MAESE Ko #EEE
S v EE &M HELEHS HEH BKEES
e B ME3H FEEZ KEH #A
o R#WE 9 BB =& §EE <
4 ojch wbebd B W@ {FH 2]
= REF 452 28 439 2REHF BY
feoll w2 iy BE o £8 Lo dold o 7
A Aol AEs} o] FojHof sHlc,

2 3

AN F 27 Pinctada fucata &) V& 4EEBREHEE
S 95t BRKMIA #HFH 51.5~95.0mm 5

= @A INRES @Al & ERARMNES
Risle A RWE, EMERE, & HEEREd
#ole WmEkEAe MES Axsislth

el Wolgues oty $isted =lojhHe
fEiE, BEEEEC = & sEge] WasE K
B, B, @kitEel o shEe @it KW
seo| IS WEHikol uhE MBS ZRE K
B3t

B B2 FIRIsId 1208 EPHERS KRS
o hEE&] B #E 2vlek AFHe A&
FlETE dsted #AXY #ET BHsd o
S3 Z,

1. ERFHBFESD 40~6059 FHif&E &
seEs MY KB ERHE 7t TR
olgdoml, oluwjel FIH KHEAL 12.35~59.
42% % ek,

2. 08:00~09: 004 EINFBHES HHED
AL wbeAzhe Fdimisk 1~3epMi%a
100 00~12 : 004] Akel 2+ R FEMERES 77.
12%7} olwlol AFH oz EIFFIATE

3. KkiE 21.7~29.3°C &EA & HhEH
olz7AA  AB(X)3 BHLEFE(Y [ Tro-
chophore, D#k&hAE 5y, 27174 7] o1 F 4
# 0 B)zel Abolel WHEEA S the ot Rel K
FEl ek,

Trochophore % % ; Y =-21.0113 X +876.7249-

(r= 0.9733),
D4k % Y =-219782 X +1719.5152(r =0.
9303),
MRS TERAS S | Y =-0.7163X +25.3230
(r=0.9752),

STEMAZhE | Y =-1.0108X +37.5844(r =0.9586),

BER{FERR ; Y =.0.6569X +31.6218(r =0.8523).

4. Holtema A P lutheri + C. simplex % i
asto] 9l P lutheri, C. simplex, Chlo-
rella sp.& BE—2olz WHEIL 2+ Bk
LA (X)d F& #E(Y)Y KE MER

(=]

©

Y = 7.050X + 56.0477 (r = 0.9939),
Y = 6.6881X + 55.6323 (r = 0.9911),
Y = 4.3864X + 58.1607 (r = 0.9687),
Y = 0.5829X + 71.8874 (r = 0.9801)& Fns
tt.
5. P lutheri & EEol =& & FEMIHE
WaEA] MRl A  k#N RARAR

_39-
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(MF)# ololl x%t3l7] A3 BEYo|HE
(OF) =
¥z 1~58 e
MF=418.76+ 34.95 cells/ml
OF =6692.31 cells/ml
Bk 6~108 et
MF=1237.60+42.53 cells/ml
OF =12958.39 cells/ml
Btk 11~158 e
MF=4891.00+297.88 cells/ml
OF =45269.02 cells/ml
®Bifbik 16~208 $4E
MF=17639.33+460.37 cells/ml
OF =45269.02 cells/ml
¥tk 21~258 4%
MF=40651.33+444.95 cells/ml
OF =56183.25 cells/ml & ¢},

6. #H3%, Nylon2%, PVCF4iRS FIH3
HREFHEA 2 HEDEHY ZEREE v
A uket BREBY JEHEIMNLE &=@
HELer KERA kF o2 ZolE Hikol
dAsA gt dold

7. 8% PEEHR BEIR 2Vl HE
ZAAoltAl 5mm Ll ke 277} wiatAegn,
#FE 10mm LR 279l 1208/HY RAFA
A WE($20X20cm)] WBEE 1~ 6ME
/e ol Mol R W AHEES MU o
Elytch,

2 EF XM
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