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larvae were fed mixed phytoplankters, such as

ABSTRACT

in order to obtain the basic information for seedling
production of the scallop, Patinopecten yessoensis,
the egg development and larva growth were
investigated at different conditions such as water
temperature, salinity and phytoplankton. Eggs were
demersal isolated eggs, which averaged 77.3 + 2.7 um
in diameter after spawning. The fertilized eggs
developed to D-shaped larva of shell length 117.5 +
3.8 um after 60 hours at 15C. The range of water
temperature and salinity during egg development were
10-20°C and 28-34 ppt, respectively. The time of egg
development was shorter with higher water
temperature. After 10 days of spawning, D-shaped
larva reached 160 um in shell length, and after 25 days
became full-grown larva 250 pm in shell length, in
which could be observed eye spots. The relative
growth formula between shell length (SL) and shell
height (SH) was SH = 1.0425SL - 27.731 ( = 0.9749)
during the entire larva period. In regard to water
temperature, growth and survival rates of larvae were
good at 16C. Lower growth and survival rates were
observed at 12C and 20C than that at 16°C. When
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Isochrysis galbana, Paviova lutheri and Chaetoceros
calcitrans, their growth and survival rates were the
highest among groups.

Keywords: Scallop, Patinopecten yessoensis, Egg
development, Larva growth.
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7}2Ju] (Patinopecten yessoensis)< 59 85% |48 1
A= s9ql ks Fake £, o = A<k,
gAloke] F3l @ AlE gkl FE AAlsh (M, 2000),
st FARAA AAR A St D 2ol
(Park et al., 2001). F2U2peln & F2 19714 A5 9
oA AR 2 900 SJEo] ARG, o F AL A
WA Shebt A 44 49 FALR FAAle] B
o]Fejxz glowm, 19976l kAo o3 et
1,250 & (2, 1998)°] Agiks]o] A¥gisl 4o = Aozt
0= e 12 1 2 N T B S I o el I S R e =
A do 2 sAsoF & g EAF] glon, 2 F sty
7} AR FAe ol E TR AW Aiole & 5
siek

E Fo I3 A7 2 QEANA A= (KT, 1934; ik,
1986), A4137] (Yamamoto, 1943; % %, 1977), Alekit
(2 and %jH1, 1974; Matsutani and Nomura, 1982), &
BAA (eRk, 1968; 43F and )11, 1969; Maru, 1985), &
AWA (Yamanoto, 1957), ¥4 (LA, 1964; Maru, 1972)
ol #a=oA et FulellAE You (1969)9] = el 47
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of #% ¥y o] Lee and Chang (1977), You et al.
(1979) 9] A< B3 A7} Pyen and Rho (1978),
Kang et al. (1982) 2] <l £g A4k &3 7]2A77} QL
om, Abekgul (Kang et al., 1996), 44157] (Chang et
al., 1997) 529 WA eA A58 F-54 (Park et al.,
2000), A& (Park, 1998; Park et al., 2001) % ¥4 &
g A7} Sick

2 HZox Q3 TERAA] 43| o]RojxA] dn
o, 53] by 9 27)ARe] g2 FARE Relx g
oh wepx £ delre AL dF SRS A% 5
23} Gl wE T FAAS S ARSI

Mz J U

A AR 7] 19984 14 2240 A= 14t

Fig. 1. The egg developmental stage of the scallop,
Patinopecten yessoensis. A, fertilized egg; B, 1st polar body
stage; C, 4-cell stage; D, 8-cell stage; E, morula stage; F,
trochophore stage; G, veliger stage; H, early D-shaped larva
stage. Scale bar = 100 pm.

G

FAFA A 31FA] AEF] 34k ofu]E AdlexE &4
of ARgBHglTh Adigze] FAA 7Ehle Al R A

Sow, wol A WPl A% Wer HEEY2E
Q1 Isochrysis galbana, Chaetoceros calcitrans %
Paviova lutheriE 14 23] &3 33t} Azhe 93
e 49 20 A4 (120)2.2 ARRF Z3llE
Z (1 A7) ¥ 245 (187) AF22 At Akt
A% &2 50 ym BHHE A% A ¥ 15
1TE =43 1 ton ETEd Fxe 583t F-3AZch
Fgo g HY AL 4 308 F AlIDE &= 5, 10,
15,20 % 25CE A4 1 liter 2]8]¢]A ] 100 7HA]/ml
2 $E3be AAjslgleon, d&d A AL Adsle(34
ppt), 31, 28, 25 % 22 ppt 3ol A A Bt A7l A}
2% e 1 ym BEE AAZ F AL A At ARS8
At
P2 wE FA AT ALES dolkry] St A
F 1 ton 2 FxoA #3447] DY FAL 8, 12,
16 % 20T =222 =45 10 liter o}2F 2004 10
AA/mle] =2 §8te] AASGleh Hol2& I galbana,
P. lutheri ¥ C. calcitrans® &3 Z33lglen, +A3=E
A3te 24 13] AF Fpsigich 47T AEEL 54 THH
2 AE MAFE AlSt, olF 30 A 7S AHA s
AEF9718 ¢S FAsH
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Fig. 2. Survival rates of fertilized eggs of the scallop,
Patinopecten yessoensis, at various water temperatures.
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Zhelue) AT G 77.8 £ 2.7 yme) PR
A dAzg #3Ag + ddoh (Fig. 1-A). £33 942 A 1
FA} A 234 E e F 24TV 2 ddslen, 2 15
+ 1CoA Ak 647 Fo 4XlE7|E sl (Fig.
1-C). °1% 8AIL7|E AA 7|2 st HALEE Al
2stglet (Fig. 1-E). 57 24417 3ol A5 o2 FA4e
9 v () £ ARt $89% B8R FAVE AH 3
48 A7k Felle H7-E IA l—t— A 712 Helshgle
o, 5274 60 A7+ Fol= AF 117 + 3 yme) DY S
uh:l-z;}oﬂu} (Flg 1-H).

o g DF 7R AEES A 2, 5T
e ko] ghels]A] gkgkow, 25T E DY FA7IA
o|2x] 3tz sjAlslglent, 10, 15 2 20ColAE 40% A
o) AAZF A4 wAslgich DY FA7ERY 284172 1
0TS 15TolAE 60 Al7ke] &7 %o 20ToAAE 484
7+ Fo DY §A0] AR o 2K FLo] HLHE kY &
=7} @byt (Fig. 2).

A¥ 34, 31, 28, 25 2 22 ppte] AF TN G 2AAE =

AL3E Az 28 ppt oJAtlAE 40% olAte] AAF wbAElg o
u, 25 ppt ©lFfdAE e HAES H 3 (Fig. 3).

Ao AL Fig. 49 2tk 7% 117 ym®] D¥
AL 16TAM AH%E An, +4 10°‘ Zo Z4 160 ym
A&z AR5 (Fig. 4-B) 22, 7 259 Fol:= 24
250 pym= A7ste] <Ajo] WA= *é%%*g (Fig. 4-D)2

2 ougsigle). o)F AETlel FAE A wE2A A7t
4 459 T 500 ym= A3}t (Fig. 4-F).

FA9 AR Eek 274 (SL) ol Jig 2 (SH) 9 4
e AdAeIgen, 4 484 SH = 1.04258L -
27.731 (r* = 0.9749)%} (Fig. 5).
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Fig. 3. Survival rates of fertilized eggs of the scallop,
Patinopecten yessoensis, at various salinities.
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Fig. 4. The larval stages of the scallop, Patinopecten
yessoensis. A, D-shaped larva; B, early umbo stage larva; C,
umbo stage larva; D, full-grown stage larva; E, attached
larva; F, late attached spat. Scale bar =100 pm.

428 12,16 2 20CE 44 Ptrfa A3} 16TeA A
A AEgel dusgen, 254 F A4 250 yme A%
Ao AAstgr). v, 8T 12TAAE e AAES
nglon 20T wE YHEE BRI AES| WS
o} (Fig. 6).

AE Ho|BEo| uE FA A5 A= Fig 7% 2
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H <
o1} C. caleitransys 71 =2 AAE 2yt AEE
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i &

Felns Fabeld AsE PAEFOR 44 FAW
oA AAR A7 S48 g} B2 AR G
il Jebe] oh EAAY el QA ol o
£ AL ABFRS B A AF TRA

& A% 9L ER Aeld, Heb & it fe
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Fig. 5. Relative growth between shell length and shell height of the larva of the
scallop, Patinopecten yessoensis.

7 GEe & o Al FAALS S 2435 sachalinensis®] 76.2 ym (Lee et al., 1996), 37837,
ZAF 4L YeHow [ A3 SRR AR K3l Panopea japonica2] 70 ym (Lee and Rho, 1997)3.c} &
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Fig. 7. Growth and survival rates of the larva of the scallop,
Fig. 6. Growth and survival rates of the larva of the scallop, Patinopecten yessoensis, fed three different or mixed
Patinopecten yessoensis, at various water temperatures. phytoplankters.
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FAFe] whd AR Aze At ez 2 JE 5o
A lol 3 9&E won (Kinne, 1964), 722 7}
H§-9] tjake ALl APHew P Evh (Wallace
and Reinsnes, 1985). £33 432 AAEEE Adshe= 2
ez, W F9 iyt vd¥el #x3t (O'Connor
and Heasman, 1998). w2} #A73E Q3£ o] o4t
= X BRI 2 48 5 #ARA

o

A& sefshe

ode] wij$- Fashch
71eju] W kRlel] 9lolA NI & (1968) 2 42 15-17TC
WA 122412 Fol A2 g dle] 435S NFE 16

ANZF Fol FEAE A5 60 AIZF AHFE 27) DY /4
o7 ARy 9ol 23 EF (1968) £ £ 12-16T
Wl A oF 20 AlZE Fof] kg o]Afo] o) RASLT 40
AlZF A & AL 2E A7 DY Ae] Helde Xl
geow, 43 and F)I| (1969) & £ 11-15T HY A <&
90 A|ZF Fo DY FAoE WAty spglel. 28y ik
(1964) = 4~& 8.5-14.2T W9olx 5% A= A7} % DY
Aol "ok ¥ syl

g £ drddAe AR 2 W 2] Hit 155TeA 3
d ¥ DY FAeE o] AXF=H, /NI % (1968) <
A7Azel A9 dastn ek 28y o]Hd drAEe
oy F2 fgo] ulE Ao|T HdEn, AL MY A}
ol 2 o]9lol thE ARSEA A 7131% Ao g A=)

T2 WIS 2ARE A7, ZHEEE 10-20C el
AE DY AR A BAo] sl en, 80 g
Z DY AR L8]] Wl ole 205l ut
2} Azl ubg 9 Ak o} o weAlcky s Quo
o] Ao 3=l Aol 22y 2 AFNA 2rten]
F3kgo] 40% AFE WA vEpd, Hepeld Heigte
80% (Lee et al., 1996), 27|8]x70) 74% (Lee and Rho,
1997) o= Aol & R glon Kang et al. (1996) = AAA
%‘ﬂi— A7Vete] BojAl lejule] SATA 86.7%2] H3}

&5 RYvhs Badx Aol xoch ol Fuddd 27|

AENE AP AR FHE F3) o] Lol
Aol 7hsgt Folut ZlEule YR F3 o]Fojof £4o] 7}
% T2 F 5olAoly # 4 vk &3 Kang et al.
(1996) °] AAAEN M7l ATz dojAl sleu] d& A
£3510] 22 L3S BAslP oY B AN E Ao
o3 sk && AR A, AP 9 YA ojel ¥
o] Aol7t U Aoz wesich

ol W F31&2 28 ppt olAolAE AHslel wet
Aol & Rolx] gkgkon} 25 ppt oslellAE W e RY
v}, o]& 25-34 ppte] FEHY A 50% o4t FEH8E 2
ol EWheh3t (Lee et al., 1996) Brh= Giof ulzhgt Ao

N

3] AgEolA ok WS Bedowy sieulr) el
¥3kcl= B3 (O'Connor and Heasman, 1998) << &
o] g o= gyl
ZNF A7) Al vlAE FRE 89loR 2, Ho
AE, MR 2= 55 55 %\ﬁuﬂ I FolXME
< AL Atk M F8F 29108 2o w2} HolAy
£ A3 o] ez} (Loosanoff and Davis, 1963). &
g Gk ® w2 oM AR wide] zou &
F2oHe sAEe| 5713k} (O'Connor and Heasman,
1998). ¥ A7l = 8-20C YW FAAR ] 7h53}
A, 20ColMe W g w2 Jess 2 w1
2ClME L& AEg] 24 A4FE 24k

ZAF] AF FEANS HAE AE Ho|AES Fr
7} 83 (Epifanio, 1979), =i HeolE=
Chaetoceros calcitrans, Pavlova lutheri 3 Isochrysis
galbana?} o] o451 ok (Marty et al., 1992). 3=,
Crassostrea gigas ¥ C. rhizophorae < 1. galbana®
Hol2 ASPE A+ P2 ZAE ¥502n (Helm and
Laing, 1987), Enright et al. (1986)% ZNF TAARSA]
P. lutheri ¥ I galbanat Z7|H0|2AH 23 Holgla B
aslgnl B dyoys g ZFTolME I galbanast P.
lutheri7} B8 AAS RAow C. calcitrans® 713 =
2 A%e 2ok ey E3 FF0 7 wE AAE
dogA, ddFHchs Ef8tY FHEEe Aol A% AT
of A7Al Ao s A

2 A _llm

PE >*1

2 o

Z3|ek 712]8] (Patinopecten yessoensis) ¢PR= <l %
FTEAE % 712 AFERA & G e A,
F3 Hol|Pgo e A AHT AEES AR
FATL WA 773 + 2.7 yme] AT A Azt 6
Az Fol 4 E7R TGl en, 4 60 AZF Fol AR
17 + 3 ym® D¥ AL E WG}, 42 10-20C, ¢
+ 28-34 pptollA AAF wAe] rlsdgion, £ 22
4 501 wepich DY fAL 3 109 Fell 7
& 160 ym AF9] 7] FACE Wdsiglon, £ 25
A Fojl 74 250 ym= At o] IEEE AS5HA
o7 Agstgich F487] S 4% (SL) eff g 243 (SH)
2] Al Al SH = 1.0425SL - 27.731 (r* = 0.9749)
Qet. 28 FAAREAAE 8T 12TellA e AFES
Bgon 20CeA Yo 28-S o} 16CoAA AR
AEE 25 385 AE Ho|AE) u& Y3 AEE
£ Isochrysis galbana, Pavlova lutheri 3B Chaetoceros
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