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ABSTRACT

Mass production method on artificial seedling production of hard clam Meretrix petechialis was developed indoor
culture system. Spawning of adult clam (SL 65.8 + 8.4 mm) was induced using the combined method of air
exposure and water temperature raising. The fertilized eggs were developed to D-shaped larvae after 17.7 hours
at 27°C and hatching rate was 6.1%. Shell length (SL) of D-shaped larvae was measured to be 131.4 + 2.6 um and
thereafter the larvae grew to the settled spats with SL 190.2 + 7.5 um in 4 days. Estimated survival rate of settled
spats was 48.1%. Spat collection on 130,000 spats with SL 0.19 £ 0.01 mm performed conducted by sand bottom
circulation filtering method. Collected spats grew up to 3.1 £ 0.8 mm in 46 days, 6.6 £ 1.8 mm in 87 days, and 10.5
1+ 0.9 mm in 114 days. The relative growth between SL and shell height (SH) was calculated to be SH = 0.8501SL
+0.0196 (R? = 0.9987) during the whole spat period. During spats rearing, they were suffered from one time of
mass mortality at SL 3.1 mm, but 51,000 spats were finally survived with the rate of 39.2% at 114 days of spat

rearing in indoor tank system.
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Crassostrea gigas, ¥ %7, Scapharca broughtonii, 5
8, Tresus keenae, &%, Mytilus coruscus, YFA|Z
Ruditapes philippinarum, A%, Pinctada fucata
martensii, =7}2]¥|, Patinopecten yessoensis, B|t7}2]4],
Chlamys farreri, W=7, Saxidomus purpuratus, 54|
s}, Spisula sachalinensis, 7|8]%7), Panopea japonica
5ol ot qlFER A o3l oFA] Abgdel A4H T A
ZFzA, Z, "=x/) Axeltt (NFRDI). AFzss} &
1990 ZNHE ATFEAAF A7t A=l o, AF
57]13] 745 gh=rel] Hadk TH AFE JFFEHE FFIT

I, Z2 W AA FH 28] oF 5%E ATFEE
xﬂw}ﬂ R AAoltt (Hur, 2004).

WekFo QlFE e AT AR AFEE FlfllA WA
2] (Lee, 1997; Chung and Kim, 2000), 4 A% %
(Kim et al., 2009), ol3+A4%} A (Choi, 1971; Choi
and Song, 1974; Choi, 1975; Choi, 1976) 5°] 1, &
oA sehE Abtr] (58P, 1895; B, 1929; M,
1930; Taki, 1949; (R /KB, 1954; /Y, 1965), A A%
% (Numaguchi, 1997), AFriat (Iwata, 1948;
Sagara, 1958a), A2 7]9] A4 4 AA AL (Sagara,
1958b), AIFFE] A7 (B %, 1978; 1979) F°] Sich
a2y SR A= ofn|e AT, AR Ay,

A, AAE W O QISR A 5] A AAC] A7
T 5 AAolrt. 53] wlAg AA 2lREA XA
oA AAar FolE e kel T Aok o, AA
AR E A 2 7HA] AFARE 3kl 24 1.0 em W 9]
TIE AL 5 ‘3}5 a7 2 U}‘;}

ual /\ AF /Jz‘sJoﬂ /\]..8_5] 01‘:']}; 20014
5 AAA A Aze] dnprelA Agaa wddAzE A
7] & Aketr)el 749 199 AAE 24 65.8 + 8.4 mm,
241 545 + 7.2 mm, 2= 33.0 = 3.9 mm, AF 73.1

1 g 2719 o] 100 AE0I A ofnl= Apdakd WA
gL %ﬁ‘& A1l Ak #3te] Y472 £ 187 + 04T
(18.3-19.8C) & 4% +84 1 m*2| A7 FRP x| 4
LRI 7.;3 2] ARsI4E FefFe] 21902 A%l
Hol| =2 Chaetoceros calcitrans, Isochrysis galbana,
Monochrysis sp., Tetraselmis tetratheles 523 v&% &

grsle] A4 1 mL9 10 x 10%-20 x 10* A7} A= 7
A& FFshe Feskiok

A A&7 S AEFY 2 AE $4L

Z77] (YSI 6920, USA) & ©]43le] wjad 24 104l
A3l

Ay ru&

2. AR 1A

AR slstel ol Blud F e AT PEs
Hegstel AAslgEh B7xE AL A
A3 sige] 2 B ATl 1T 52 190 3]

= i
A A, feaS AT AREad A% 20T
Sl 8% % 011317} P el S Aok e
=4 Haizrq 2l 104 25071 450714 45
e A% EF ARk

2 7

AFHE7]E= 50 L /\}ﬂ olmEsxE Agslgon des
bag filters} F2E 77| ALl 1 pm7HA] 73 &
Aol At Azlsieley. AT Wbago] fEd o
30% F WEA/7F 20 £mel ER7RIAIR $ASL ofx}
AR Ao g 33 Agtelgltt Aldw £ATe 7
23k st A 100 L EekiE xol 483 F 2

uste] micro pipette2® 1 mLE %3 % cell counter

chamberS AF83}e] A48k o} AA) A A2 £4
ez Atsiginh
SRR AR st ADA 84 1 mPe A7 FRP

ol 83 F IAAZ oluf 22 27T, G T
£ 718kl 30 psuE A3 oH, 3] vl F5et
Sk DY $AL 74 T 2441700] Aak e W =)}
40 pmel E7IoAIZ DY FAoz 2= AA AAE
FA, —rﬂ?/}ﬁr FAg PPz Aste] DY FA
a7)eh HAES A8k

3. S

HEF FA RS 200149 89 9UFE] 13U7kA] AA|EHS]
of Aol AR DY S 89 8y AwHl A%
1314 + 2.6 pm, 7t 102.6 = 3.1 pxm 27|19 D 4
320,000 7WA] % 270,000 NAE 1 m®2] A2+ FRP $=%9)
F83te] Akglen, DY Y] 8RS 0.27 A
/mL3lth 22 27C, A IF A718ke 25 psu® =
A om, AF4E 1 pmZHA A7et 3 Aejie s At
Aelate] AR, FAAS 717 St 3 Bk sk
o} HolWEL I galbanas %7] DY A4 w]jd 1 7
AF 5,000 AlZZ skl om, o] Al wel S5
e S7HAA AR 494 7,000 AEE 2 A7 2% 104] 2
32 o] FEsisich
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SR o] AL 7}
o]-&3fe] 1 umﬂ}xl 485, *E%—%% e Prr’“?t"ﬂ
A 50 mLA 53] Bisle] AA4e] FEAS SARew
A F AA fA) AR syt

4. A 8o} X| ) AL

ANE sl Sfste] AR A AR AR A
190.2 * 7.5 ym, 21 1654 = 5.2 pm 27)¢) A=7| &
Ao)gitt. o]5 &4 130,000 7|AHZS FRP 4% (2.5 x 1.5
x 0.5 m) o 583} A et n} (Fig. 1) WHo R
114%47F A53lole) ARzl ARE el 2349 (3

APdsAt, &) No. 18= 533 R E ARg-slglon, 77
’—‘ 5 CmME]‘
HolWE FF 2 ¥FHE C. calcitrans, I. galbana$t

C

Monochrysis sp. & ©5 32 &3t 9|7} Al ot
g T39S 7 A5 1 mLY 6 x 10430 x 10* Al
25 i 1-33) U] FEsisich A 27 A1
mm 7HA & 56l 13] A=F Zhpslglon, et we) 3
T F715 dejste F7)ele o 13] A 5‘4—3}"%}. T
& gy 453 R 7heste] 285 + 2.3C, GES P4S
H7)eke] 28.9 + 2.4 psugith

2o A A3 2oledle A4 s
(Nikon V-12) & o]&3}4 1 pm7HA] SA3l1, F7]el&
vernier calipers® 0.1 mm7}x] EA4s}gc). 4E2&2
FxolA 7.5 x 7.5 cm 49 MAFE 83 2Alsle] AA| 7
Az 3htsiglon, Ad FaAe AAE F73k 543}

stk

5. A2
7t AF A2 HE oA BE
#A3} (SD) & FAEH.

Ay
o
B
iyl
rlo
ol
=t
I+
e
MN

2 n
1 A= Ay

Aghol] ARl T} oju] = AEIA 4y oAl 4
56.7-87.6 mm (BT2%¢ 65.8 = 8.4 mm) 2712 100 7}
Aeolw, 7|57 4% A5 PHLE 5,220,00071<]
ds dolom, AT o] 27]%= 76-88 #m (T 82.3 =
2.7 pm)Sith

FATE $2 27C, 9 30 psuclA $4 17 Fol =
A7 FE= ek o)F Fgidel sl o] AAlEe] 24
2, 441 E, 8AIE 4 16412712 285 AR 47 1A17E,
1A 7F 255 1417} 5038, 247+ 25%-0]3ic}. 77} = 5
AZE 204, FEAZ7HA] 11417 10, Hyte] wdsla o7}
o] A== A veliger”]dl DY Al o]2& AI7H 174
7F 40%-°|3itt. DY A 2 1314 = 26 xm9
320,000 AAZA HBEL 6.1%3 ) (Table 1).

2. 9F FAAS

D3 4 274 1314 = 2.6 pm (Fig. 2A) & 583}
A A A8 AR 198 27 1559 + 44 pm
(Fig. 2B), 297 170.9 + 7.4 xm (Fig. 2C), 395 180.8
+ 6.7 #m (Fig. 2D), 12]1 A5 4d5¢l] 190.2 = 7.5 4

Table 1. Spawning and D-shaped larval development of Meretrix petechialis

D-shaped larva

No. of Stimulation No. of spawned Egg size -
adult method eggs (x10% (mean + SD, zm) Number Shell length Hatching

(x10% (mean + SD, £m) (%)

100 EA + ET 522 82.3 + 2.7 32 131.4 + 2.6 6.1

EA: exposure to air, ET: elevation of temperature.
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Fig. 2. External morphology of Meretrix petechialis larvae. A-B: D-shaped larva(SL 130-155 ym), C-D: umbo
stage (SL 170-180 ym), E: metamorphosing stage (SL 190 pm).

Table 2. Growth of shell length and survival (%) of Meretrix petechialis larvae

£l dd Shell length Daily increment of shell Survival
apsed aays (mean + SD, ¢m) length (#m) (%)
0 131.4 + 2.6 - 100
1 155.9 + 4.4 24.5 81.5
2 170.9 + 7.4 15.0 66.7
3 180.8 + 6.7 9.9 55.6
4 190.2 + 7.5 9.4 48.1

200

SH = 1.0638SL - 35.8190
R?=0.9651

180
160
140

120

Shell height ( /)

100

100 120 140 160 180 200 220
Shell length (zm)

Fig. 3. Relationship between shell length (SL) and shell
height (SH) of Meretrix petechialis larvae.

m (Fig. 2B)] 227 fAez Agsigiet 7o) A7y
A2 195 245 pm, 294 15.0 pm, 34A 9.9 ym, I
2L 49070 9.4 pmE AR Z7]0] Qo] Wgkon A5
U7} ZojApE o] = Alch

AEES A5 197 81.5%, 247 66.7%, 39H 55.6%
= D¥ FA 27 sAkEe]l =okow, A 44l
130,000 A7} AEsFS 48.1%F5 Rt (Table 2).

e 247 (SL) ol =gt 2 (SH) 9 Adid7d42 SH
= 1.0638SL — 35.8190 (R* = 0.9651) |3t} (Fig. 3).

3. A B9} XY A5

20014 8¢ 139 7 0.19 + 0.01 mme] I=7] 44
(Fig. 4A) 130,000 NAE mel] Adedoln} 550 5283}
o] AR Ad), AR 1844 (Fig. 4B) 2% 0.5 = 0.1

Fig 4. Developmental stage of Meretrix petechialis spats. A: metamorphosing stage (SL 190 um), B: Spat stage

(SL 500 um), C: Spat stage (SL 1.2 cm).
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Fig. 5. Relative growth of shell length (SL) and shell height
(SH) of Meretrix petechialis spats.

mm, 4624 3.1 + 0.8 mm, 6744 5.1 + 1.2 mm, 87
A 6.6 = 1.8 mm, 181 A5 114449 10.5 + 0.9 mm
o] A9} (Fig. 4C) & 433Gk A7) 456 247 10
mm7}A] 2|sie] 217 (SL) of gt 2tz (SH) <] a7l
2 SH = 0.8501SL + 0.0196 (R? = 0.9987) °]3it} (Fig.
5).

AEgE 7] A& A9l 47 8.1 mm o|3lellA dF
HAAZL dojyfkon}, AL 46UA| 53.8%, 67U 49.2%, 87
AR 43.6%, 211 114LA8l 12€ 54 51,000 7NA|7}
AZsle] AEEL 39.2%% T} (Table 3).
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g 2N FolA o Al % A 7)o Al F
< i AdAes Fe3 oz, ¥ R =,
Crassostrea gigas, 35—'%}, Mpytilus coruscus, XT3,
Pinctada fucata martensii, ®|@7}e]v], Chlamys farreri,
AA B2 2759 25, Scapharca broughtonii, 37}
ql wpx=k

Saxidomus

ofN
o]-)l

2]¥], Patinopecten yessoensis, H|5-ZA XI5
MES N
purpuratus, 33, Spisula sachalinensis, 272 %7,
Panopea japonica 5°]t}l. ke u]_,_zbﬂ 2AFEA
ApdelA HAH FEE Z83te] gl A2 Ak
P e Q3 ArAFR e WA e] 548 OE’H ATF
BAAR HaAo] 2 diFEI Qs AAoth
Z dgelA e AdFETEANE $EA A 5]
ARAEA 72 0.19 = 0.01 mm 2719 A=) FAL
ARg5he] AR 18UA 24 0.5 = 0.1 mm, 4647 253 3.1
+ 0.8 mm, =% 53.8%, 6744 2 5.1 + 1.2 mm, A
25 49.2%, 874R 24 6.6 = 1.8 mm, A= 43.6% L
a]_,_ 11494 24 105 + 0.9 mm= AAsIg o, AES
2 39.2%c}. B3 % (1978) 2 2.0 X 1.0 X 0.5 m %
oM & Aot 22 AW 2Hedefd} ez 2 0.19
+ 0.05 mm 27|29 A27] 54 450,000 HNAS A3k
2247 717 0.64 = 0.06 mm, BEE 70.3%, 5097 217
1.30 = 0.2 mm, AEE 66.7%, 88U 27 3.62 = 0.6
mm, AEE 56.7%, 11994 27 3.70 £ 0.5 mm, L&
47.8%% Ruslgic). & A7 ZAebs ARl glo] AelE

Ruditapes  philippinarum,

Table 3. Growth of shell length and survival (%) of Meretrix petechialis spats

Shell length

Elapsed days (mean + SD, mm)

Number of spat Survival (%)

0 0.19 + 0.01
18 0.5 £ 0.1
36 24 + 04
46 3.1 +0.8
57 4.1 + 1.2
67 51 + 1.2
77 56 + 1.3
87 6.6 + 1.8
98 9.1 £ 1.0
114 10.5 £ 0.9

130,000 100
70,000 53.8
64,000 49.2
56,700 43.6
53,000 40.8
51,000 39.2
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Bow, o AR 23 Hxe] Aolql Zow s
& ATe TRl s w2 o] A" bd, B F
(1978) & Adsle2 AHgste] 2p2rlols Alsle] Aol
wgro} f20] 20T ©]3LE HolAlE 109 FHEEHE A
o] JFo] AAEGIT) 2w AFUEE ARy A4S 7)FE
oz P& dl, B F (1978) & 225 MA/em®e] W, £

AFolAE 3.5 AA/em?E Fe UEE Rl A% AAo] w
Fd 2gll oz b=k gl lo] b % (1978)
2 Az = 209 2 0.64 mm ©]3}ol| A 29.7%7} Ak
I, B AFgAE A 469AQ] 24 3.1 mm7HA 46.2%
7} Hatete] Az 2706 i AL dofus 2 o4 4 9
Ak

B3 % (1978; 1979) & A1) A7) wlE ] &
AoZ A7) 500 pm AFNA 2 AMATL] AT Aols)
A8k, 27 1.0 mm o)do] =™ sfzto] ERwsiAn =
T3] o] 7Fsdta, 2 2.0 mm7t =W e A
o] Fefell 77 A, 27 4 mmellA] szt FH7} ook
sk vt 2 AN E 2] A7) e o
FA<l o] EAe] A Yelyich

Sejuhe} gl oAl e 22 Afslgke] 7k 71%54%
oA o]Fo AL Yle}. WFFE AAAE o] &3to] o)F
Aol glo] FAA =3F RE] A 290 *ail%}
of ofAlEla glch wWigkRe| oFAlg Fre| e AH
10-20 mm (+r, 2000), = H54HsH (1996) oA+ 24
10-30 mm7} AF3jeti sfe] hulgke] oFAlg TR e &
£317] SleliAe Hag 24 10 mm7} = efof gk

2 AFelA R ARelA WA ARE o ATFR
ol Aol Aol e 2uiazbA| ] A 2ol
A FAsrh 53] Adlex 3.75 mPllA <kal$
A

¥
’

F >k

3
28 713 294 10 mme] =39 51,0007 S Y
AR 71 g} Ql3FE AL T el wg- ou]

ATRTRA, o R AM 2T TSR
H

20014 8¢ 84%E 12¢ 5°‘77}x1 gt o
}\g/\]— /\134 S A ;\]5],031;]. ;(H sxl-ﬁ_—ﬂ;g— 65.

olu] 100 NAZFE F7]%
st o, A geA D},Tr 4
7CAM 17TA7 40%, TAELS 6.1%, DIFALS =&
1314 + 26 pmgth DIFALS 497 A58}

2%
190.2 = 7.5 pme] H&A7] FALE AAsQly, AEES
48.1%9c}. ©o]% =7 54 130,000 AS AW st

°:]J+ B}-H—] oz x]z)—/\]yq /\},Ir—[gl,oﬂ 0111 46017]H .ﬁﬂ-ﬂ—ﬂ— 3.1

I+

0.8 mm, 8794 6.6 + 1.8 mm, 121 11494A ]| 10.5
£ 0.9 mm® st Aol 47 (SL) o A Za
(SH) 9] Aj4da2e SH = 0.8501SL + 0.0196 (R? =
0.9987) = Yehgth 27] A=A 2 3.1 mm ©|3}e
A At defykon], BEEE A 4694 53.8%, 87
A 43.6%, 183 114LA] 51,000 NA7} AE3te] A
& 39.2%% vEhth
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