JKEERFSE Journal of Taiwan Fisheries Research, 16 (2): 81-88, 2008

0 8 S LS b iy 2 DU

WA - B
1T ey /K R S P B s A B g vt

[T
AWFFEHRRS A FIE B SRR 1 S - DUHLMEROR I A B R (e R

BB (40 ~ 100:1) "NHRYFFERIGTE 30% 7odh » AAHRENGREHARANI A2 « fHE U AT b e
MR E R LB T R0 - AR T R DA e E R 0 b e MR - BRI
B E e BN IS T R RIS MR T A R L M R o R
B A/ (250 ~ 530 > 500 ~ 1000 5z 1000 ~ 1500 pum) AT > WiEkbill 10 2 2P Rf: -
101K > 20 Vi 5 Sdh - as IR » SR b 2 iR Fr b LRSS - A
BRI /KB s R E - I ERE 28% - IR 42% RYK 5 i bl iR i DLk
JRRSE - BELLERIEEE - MR BIAE 4% K 2% o EAtiEREUR - R RO AP AT R
SEr AR EAIR R - SRR R - HIEERIR A DL =R R AR AR 24
/NEHR I IR TS R ER 4 °C ~ 8 C R 12°C 5 ML 4 CHRFFE L1~ 2~ 3~ 4 RiZIift

53Rk 20 ~ 16 ~ 8 K 3% o

RRIES | B4R - SR e 'HEE

T

Hij

E 448 (Crassostrea gigas) S APy 4
U > ZHEH H AR (Ahmed, 1975) 5 KRy &
VE o SR A BIK =G (Chew, 990; Grizel,
1993) - BRI B IR B R 1994 FTE
253 BN R A BRAE R i KA B —IKE
FEIEMEA 5 2004 A A I INE] 443 B2 0
15 AL J& B A 7K 2 22 B 0 & A7 (FAO
FISHSTAT) - HAl » Bk 7 RE ~ 2RE ~ FEERE K
PN DASN o A5 A BT SR T SR > LA
B Ry T 2 G - Hrp DIrh ~ 3B~ H
AR~ EE -~ KR~ B INEK - FERLTEE
4 EEE] (FAO FISHSTAT) -

HERE R GE IR HEAKERHAE -
1993 A FA Tk 2.8 EANE - FEERHTGHE 28

*BEFE / RRMRBEE R 67 5%, TEL: (08)
832-4121 #& 205; FAX: (08) 832-0234; E-mail:
chengjh@mail.nsysu.edu.tw

{5 2005 FEHI53 Ry 2.8 BEEAME K2 30 5T -
B FE B R AT 7K AE E P AR R o3 e B8 Y e
B (MEER > SEHE) - LT R - SEHEER
R AR A e SRR B T £
BERSE IR AR -

T T T o T R e U 8 B U T W
(C. gigas) > A i Y 16SrRNA K cytochrome
oxidase |2 5K 515 2 i AT RE Ry (5 I I A A
ZF4tuE (C. angulata) JEH FHIT (8PS, 1997,
1998a; Boudry et al., 1998) - H Rijli& B A%
(FAO) {hRC. angulatalg C. gigasZ &t » &
B SMIRFEER » C. angulataZE A EC. gigasty
—{ERREGE LR (B4, 1997, 1998a; Boudry et al.,
1998; O'Foighil et al., 1998) ° j¥5 {5 V2R FE - WE 1F 44
EIFFEEIAYIFRERN - Khma s E
LR — R g E A S E N H AR TR
(Bougrier et al., 1986; #fi=E, 1997) - {HHTHFIHC.
angulatal1C. gigasfi iy {87 5 Ry e ] sl A g
RAMEEE i - B B - A SCEE BEHC.
gigasiij-f&C. angulata -


http://www.fao.org/fi/statist/FISOFT/FISHPLUS.asp
http://www.fao.org/fi/statist/FISOFT/FISHPLUS.asp
http://www.fao.org/
http://www.fao.org/

82 M - B

R EAH BRI R PR - 4 ~ 6 {8 H RIATHg
Ji o FEREBREE ~ MR~ H SRS TR 2 ~ 3
FEPIGT S - GERIEY - B ENAEE
JoR A& A P B IR A8 - [RTEA AR AT AER M (Lin,
1969; Lin and Tang, 1980; Lin and Liang, 1982) - Lt
L ~ AR - HESRAT IR A E SR AT
DISRMCEIF G2 « it » HESEA A v DIHEIIHERS -
IHFEIRZHER - &M = S RSBl A= Ja iR 2%
B arDlokE FiftBi% (Allen and Downing,
1990, 1991; Akashige and Fushimi, 1992; Gaffney
and Allen, 1993) - Kyt » FIIFEEEE i A T540H -

P GET IR s RS T
ReiECEL - S 2 U /KM T AaEes - BER
M P2 A IR AR R R 0 RE
BN o BB ARAESK o AU R IR AR 15 T B
ARERBAEE - R RERRY B ok B = (BR,
1980; #xHilfnf, 1994) - [K|ft - EhE A TEIH - # 2
ANFTHEGHY o

OB E R DRI A - KR IRSE(E
BE o HRFDIMN  BRRNEHER > eI
FERZH g R (17, 1995) - B L L uE ]
& HulGE = B i 2N TR e Rl - JELEH
BB AT R IE IS ~ B ~ B LR iR
AT (WS - JSETE) - I H I
JCHG RN - A RIS - A RESH BTN LAk
> AE R e LR R SR ER R -

FEN LB v le & 6 B _EIRFEDIK
R A P EEHEE (Coon et al., 1986; Martinez
etal., 1992; B, 1998b) - B IR ff =& RE
il AL UEER ARG AR RIS - T B F e A
SRE R DU EIZ RS - S35 AL MR SR AR
TE Ry M= BB R 2 K BB 28 - AR TR
SR BN R R A AHHERE T B AR > JRA]
A B e B - SRS EREERNR 2 - D
(D) FHRA/ NI B IH AR » (ERR—E0 0 Witakk
KRR TSR L B (2) IIfEAR G hEd s - )
R0 R GG R R~ wEERA R 5 (3)n] LA
e EENEREHELE - (FhAERdiER
F 5 (4) B RGHME A SE AR R A B e 5 ~ sk
By HE -

HLME AN TEIH B - ke HEBI%R
BIHEFRITZH - G N TR R i

ARBTASHEYL (BREE, 1997; BB, 1998b) » ANt -
W E RS SE R AR A o HHUE A LB TR L R
A H » FEGEHERE A ZHE - HEA R
HBIK - KE A TEIEFEARERTE o S8 —mk
Al R EERE H — B Ak DL B (B85, 1998a) » —
FERTLEEAE 12 RELE - gt B —R B
8% —HFIF 4 N 0 RIS i
K o FIR o (R A B 2 e S T EERE R
f%% J1 B2 AT N L R AT D 3 U7 i B
(Jones and Jones, 1988) - JRE[ES A M A & HY
BT B 2 A R VIR R A7 - GBI T 8
TE SR 5 o BT DAERRR - 20 AR
b S R KR - S350 0 RS E 2 X
W~ BN~ JESEINEE S R o TR
5 =0 (Chew,1990; Martinez et al., 1992; Grizel,
1993) - fE 31 B ST HEE T < I 2 B H s S (L
TR BB -

CIEVYMERE - ER S - HEAE
BRI - ATRE M AT A Y EE
W LR R K S B B B 8E (Shipigel and
Blaylock, 1991) » ‘A5 8H - AHER A HAAhER A A
RS S A RER FEYIEERE
HyBaE - B —TERT SRk CLER IR A B o EERE
Z U W TR A ey BT PR I o AR S
A CIRFRERG I RN ET R RAIIED T - AL
RIS - Wi A M — R
WA NHZW AT ERE b - 1 B
BAIRY AR - PSRRI E R - HE R
YRR TEIER A o Rt H RiTAY RIS S X
AT K s S R BTG R 5E 2 IR
LB -

AT ARALAE 15 18 22 JE T T B B 2
BFge (BRSE, 1997, BB<E, 1998b) - 5t — D HRE1H0E
F BT L SGEMZE - DR Rk ra S MR R AR
FEANLHIE 2 255 -

FORHEL T4

— ~ tLuE A TEH

ZIR0% (1998a) Fritiey J7 R E THEEA
THEBE o % R R B 1 Pk 3R A B R B o 1A



EEEEEE B OGE 83

e o EOTHRMELE - SRERRERS ~ OS2 HIICER o Ryl
RZENG - SLRINE R IEAER /K - 30 mins
DAE - B SRR TESG (Stephano and Gould,
1988; PR, 1997) - —fiRMS » SZFEIRAFEIN.Z L
Ryt 100 ERIINANA 2 ~ 3 ml Z A - 1A 20 mins
#% > DL 20 pm #EH L IEHMEER 2 IR T - 5%
FEONFTLL 80 um #F H Z I8N EIERR EAEE R -
IS BRI - 24 hrs % > 2RI &L
Ji D BU4A: - HIRF . K/ 80 pm - AT AY 40 pm
M H IR 2 WU - M B AT s
FE Ry 3 ~ 5 indiv./ml - &E HBKLLE KR
(Tetraselmis chui) % 55 ¥ S5 #f 4 3% (Isochrysis
galbana TK1) k3 - JREE/HIMERF(E 10,000 ¢
50,000 cells/ml - #/KIRf » #4504 DI HE figR—
P IR ~ BT - AR KES
B HERERS R - ARMEREE 28 °C - BERERIIBERL
FerfZmrH 30 psu fEZE 20 ~ 25 psu -

T RO 2

HHEF 30 (EHLUE /7 AR — R - LU /A I
TR EH ST 400 L - HESIRLN 3.6
HEN FRP #EART - fERERLESAR 40 < 1
60:1-80:181100: 1> FpHA _EHE - —EH
o T PR = A L A 0 B M I
R kAR 30 et M eI E (ko
4% 10 fl) SrPEETEL > ARBRIBLIETRE R -

=~ Pl B 2 2 AR
(—) HIBREARNHEERZRE

AP > 1) 250 ~ 530 + 1,000
Bz 1,500 pm PR FEIGEE A MGHITEE 67
i K/INEy 250 ~ 530+530 ~ 1000 k2 1000 ~ 1500 pum
SRERAIEE - P RIRG 6 T
2 A S SRR R % 3 T
B~ Y7k 10 L ESHRERLE 200 om? (1A A
tp s A T -

() MR B B RIRIAE 2 L BIEE
EEZ

T IERIRGIE 6 TEBE AT RIS RERIK
/INEy 530 ~ 1000 pm AT EERLRE T ~ 1k 10 L IS

IR By 200 cm? YERRB TR - (i R EL A3
Bp2:1~1:1E1: 2 fHHQEHRE -

(=) SHEERIHBERRIGEERIR
%

\\\

R IEREIRGTE 6 TEE AT RIEAEIIA
7INFs 530 ~ 1000 pm LR 4% 3 T4 ~ gk
10 L > JEHHEifE b 50 ~ 200 Ei 1,000 cm? (l¥EIE /5
e RS T -

ot = A DA B 7 R A e BB 2 B A
B o fEBR IR Rk 4 2 — IR I e e
K o GRS BIHEST — R T BN B A R
FAYHEEHER - ARRIBLETEE R -

VY ~ BB IR L o

K PVCIRAR (20 x 40 cm) Zifith/k itk
’ > PEH R MEYIE - DI 5R H R
> AEEfRBEEE GBI ~ DIz iFH /KBS
PEERAHEY) > DASRIRE - DIBRIYEE o R85
RN FIBEER R 8 FrE ATk 400
L ~ HuER S 2 B &R FRP SEPARS - S
HE o — BRI BRI AR IR L R B AE
H o RRBLET R R -

T~ B R
(—) REEEHHBEZERITE

IR IR %S 6 BTS2 - DIVEHEICE: ~ 15
etk > 12 4C ~8C ~ 127C ML PRF— RIREUH ~
[l - ST R - I ERIRSE 3 &
BEAZEGK 400 L ~ 10 HRHEE/R (FHER 30 3%)
Fy FRP @A - iosbty 100 : 1 fHes 5
7 o — IR AT B A 0 A I
H o RRBLGHEZEEE -

O REKEHEERCFE

R ER A % 6 B > DRGSR - 1
Petk - Y 4 CNGRTE > 2 hlt 1234 K
BRI ~ BHE - W TR o R R AR A
w3 EALANK 400 L ~ 10 S 4LHER: (=
£f 30l /27%) B FRP AR Bk tbhy 10001
A HE o —EIIREH B AR A



84 M - B

AHIERER - RRBLGTEERR -

o 2% 2 v e T T £ D) K 9 B R
FWEERET o RE D BIMER/ER 20,000 K
100,000 cells/ml -

N~ wEEt T

i EA BT S B DA 2l (SPSS 9.0 i)
HEFT RN A BARBMT (one-way ANOVA) - H
DIEFE K (Duncan) 28T » BEE/KHERCE Ry
0.05 -

i e B Gy

g AR AR B A
FIRE LRI (40 ~ 100 : 1) FAYMIE=RIILE 30%
fifa » R RHME BRI 225 (Fig. 1) » o uE
T PP S A v B A L B g (Fig.
2) o FHUERS A N S MR TH B RO HREE ] B s
WE RGP 5 HHEER N E BE DI E ER S - b
J& B T g (Fig. 3) - izt MERm LA
KGR 2N & @ EEHE 28 -

B R CAE W B DL ERYREER
M T P R R P TR B R AR AR e 0 BR
THEREN ~ FERER R RRAS - LAt 25 5 i
PERTERIBCR AR » HARDIEM ~ FZE R T - #ER
B AR A JE RS AT 2% B B HE IR
BERFER A ER » (HEHMAS3 ~ THHRERESE LS
b ~ JKUE ~ BEFREMNEEAEY) - R ER
RILER B DABFAFEO ~ 10 Hl R B4R (T, 1995) - K
SRET Az B 735 v R R B A v 2R B R AR E T 2 BUR
KRR REEXRPIBEERE - MK #E
B TR R L S B - FREMLIA
BEER I LA A BE (T, 1995) « (a7
B A A0 i Ry i - FEHIACEEE - A
TR T =URk T AR RS A LL ) - G R AR ik
JEATEE R RES -

=HEA/ M (250 ~ 530~530 ~ 1,000521,000
~ 1,500 pm) FYFEEESSERE T ER o SRR R R
(Fig. 4) - BN B RE B LBIE R 5 Rk
FERel @ 2B R iR i BE40% 5 11 135 R
%] 20% ;2 1 15 HA 10% /£45 (Fig.5) »
=H AR 225 - AN B e
WA b IR R A S A

hLLL
%g

R USRI A s Fr b B AR (Fig.
6) - i& FIREBL AR AR UA ~ /KL ~ e he
TR AT ~ LS B AE A 2R BE A LER
AR © 55t ARREEEEA - i
g Fr B RS - th B SR K AT
R~ R B R A R~ KBRS

AR -
A
A A
I | I
40 60 80 100

Ratio of larvae to shell

(€]
(@]

N w N
o (e} o
T T T

—_
o
T

Percent attached-spat

o

Fig. 1 Effects of larvae/shell ratio on spat attachment.
Means with different letters are significantly different
(p<0.05).
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Fig. 2 Effects of larvae/shell ratio on spat attachment.
Means with different letters are significantly different
(p<0.05).
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Fig. 4 Effects of shell granule sizes on spat

attachment. Means with different letters are
significantly different (p<0.05).
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Fig. 5 Effects of larvae/shell granule ratio on
spat attachment. Means with different letters are
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Fig. 6 Effects of bottom area of container on

spat settlement. Means with different letters are
significantly different (p<0.05).
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Fig. 8  Effects of storage temperature on spat

settlement after eyed larvae being stored for 1 day.
Means with different letters are significantly
different (p<0.05).
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settlement. Means with different letters are
significantly different (p<0.05).
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Improvement of Larval Settling Techniques in Crassostrea gigas

Jin-Hua Cheng” and Tzyy-Ing Chen

Tungkang Biotechnology Research Center, Fisheries Research Institute

ABSTRACT

The study was aimed to develop improved methods for spat attachment on various substrata. Using oyster
shell as substrata, the settling rate was about 30% among groups with larvae to shell ratio between 40 and 100.
More larvae settled on the oyster shell as ratio of larvae to shell increased. Larvae settled on the oyster shell in
the middle position of the oyster string were more than those in the upper and lower position. More larvae settled
on the outer surface of oyster shell in the middle position of the oyster string. Shell granule sizes (250~530 -
500~1000 and 1000~1500 pm) had no effect on the settling rate. The settling rates were affected by the ratio of
larvae to the number of granules. The setting on the larval shell ratio 1:2 was the highest, 2:1 was the lowest and
1:1 was in between. Besides, more larvae settled on the oyster granules as the bottom surface of container
increased. High settling rate (42%) occurred if the plastic plates were immersed in pond water to allow microbes
grew on the surface. Settling rates decreased dramatically as the microbes on the surface of plastic sheet were
removed with water flow (289¢), or scratched with plastic or steel brushes (4% and 2%, respectively). The
results indicated that the microbes grew on the surface of plastic sheet enhanced the settlement of oyster eyed
larvae. From three temperature remote settling experiments, settling rates of eyed-larvae after being stored in 4
°C were the highest, the lowest in 12 °C, and 8 °C in between. The settling rates of eye-larvae after being stored
at 4 °C from 1 to 4 days were 20, 16, 8, and 3%, respectively.

Key words: Crassostrea gigas, clutchless oyster, settlement, remote settlement
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