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WE Ry 7P EL W A PR 5 T ) BRI AR, T 2010 4E 7 A LA 2009 4 6 A TEH & B F B PR 5 S b
Bl FERGERFST T HREE (Mt (22£1.0)°C M Hi: (28+1.0)°C) EhEF (S,,:20+1.0 % S, :30+1.0) K ia] B L35S (1D % P M
OD . =41 ) %t i Fh T 4 R A DR AR A 2, S5 SRR B A s B A7 9 9 3 K P45 (P<0. 05) 58 i Ml i 1
INT KRG (P<0.05) 58K BFHR MR ERILEFEZR(P>0.05) , 7EiRE MBI T, KEWFIR SRR gk
F D G4 IR FF U B A s B AW gh SO e m AR K8 R SRR A PR 4l AE TR AR ) #E 15 H R
B SR A RNEE T, F s E ARG b AR > B Eh A, KA WG e b g > rh Eh Al 4 AR A A ] A0 A R RIE R T AR A
6], B T AR S 3R (A W R gl s AR SRR R UL, IR g AR K A7 AR T ERNE Koy E, 2B ILF
r‘ﬁﬂiﬂi@ e, PIEE BB B, AN N B RO i, H A s B 4R DL e 7E 60 B IR LUR 538 KT K45 (P<0.05) ,
Bl A DUE K R BB R IR E WIS S ZE SR W5 HE DL 7735 R 7E 90% DL I, HA5 SEUG 41 0R) 0 B & 22 7 (P>
0.05),
SR A E A AT IR SR SRR

Phenotypic traits of both larvae and juvenile Crasstrea hongkongensis and
C. gigas

ZHANG Yuehuan', WANG Zhaoping'* , YAN Xiwu®, YU Zhifei’, HUO Zhongming', YAO Tuo', LIU Xiaohe',
YU Ruihai'

1 Key laboratory of Mariculture Ministry of Education, Fisheries College, Ocean University of China, Qingdao 266003, China

2 Engineering Research Center of Shellfish Culture and Breeding in Liaoning Province, Fisheries and Life College, Dalian Ocean University, Dalian
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Abstract: Two cupped oyster species, Crassostrea hongkongensis and Crassostrea gigas are economically and ecologically
important species native to the Northern and Southern coasts of China, respectively. C. hongkongensis is one of the most
important oyster species currently cultured due to its high market value in Southern China. The species is distributed from
Fujian to Guangxi Provinces, with populations centered in Guangdong Province. C. gigas is the most commonly species of
oyster cultured, owing to its worldwide distribution, rapid growth, and dominant position in commercial oyster cultures. In
Northern China, they are farmed primarily farmed in Liaoning and Shandong Province. To determine the possibility of
transplantation of C. hongkongensis from Southern to Northern China, the early phenotypic traits both larval and juvenile

C. hongkongensis and C. gigas were determined under the identical environments, which include temperature (Mt (22+

E WA : [EH 5 Ll BT 5 & AR H (2010CB126400 ) ; [E5¢ [ 4R AL & T H (33712)
Wo#s H #1:2011-01-02; E1T H #1:2011-06-07
* MIRVEAH Corresponding author. E-mail ; zpwang@ ouc. edu. cn
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1.0) and Ht: (28+1.0)%C), and salinity (S,,: (20£1.0) and S,;: (30+1.0) ) for larvae, and culture conditions (1D
In door condition and OD: Out door condition) for juveniles, at in Dalian, Liaoning Provincein July, 2007. The results
showed that the shell width of C. hongkongensis was significantly larger than that of C. gigas (P<0.05), but the shell
height of C. hongkongensis was significantly smaller than that of C. gigas (P<0.05). No significant differences in terms of
shell length and fecundity ( P>0.05) were found between the species. The egg-diameter, fertilization rate, hatchery
successes, and the D larval size of C. gigas were all larger than those of C. hongkongensis. The larval growth of C.
hongkongensis was smaller than that of C. gigas in during the early planktonic stage, but it was larger during the later
planktonic stage under the same temperature and salinity. The order of two larval survival ability was: high temperature
group > middle temperature group. The middle salinity group of C. hongkongensis larval size was larger than that of the high
salinity group, and the high salinity group of C. gigas larval size was larger than that of the middle salinity group with at the
same temperature. Larval metamorphosis was not only delayed, but it also larval metamorphosis was declined with
decreasing temperature, the larval metamorphic size increased during the larval metamorphic stage under the same
condition. Larval phenotypic characteristics were mainly affected by temperature, and the secondary factor was salinity, but
mutual effects showed no positive action. The environment was the major factor for growth spurts during the juvenile stage
and the phenotypic characteristics of spurts outdoors were better than those of indoors. The shell height of C. hongkongensis
was significantly larger than that of C. gigas later on Day 60 (P<0.05). The survival rates of the two species of oyster
species were over 90% during the juvenile stage, and there were no significant difference between the experimental groups
(P>0.05) was found. Our analysis explicitly demonstrates that seeds of C. hongkongensis were successfully achieved, and
their transplantation to Northern China may yield considerable benefits. It is propitious to supply the resource of C.

hongkongensis, and also provide the scientific base on the interspecific hybridization between two oyster species in China.

Key Words: Crassostrea hongkongensis; C. gigas; temperature; salinity; phenotypic character

TR MR 7 RN A4 2000 ZAEMFRFE S, WA H MR R AR 7 5 7R 300 207 M, J5 DR 2 1
L2 7R Y 40% , K 3% 5E B R 30% , RS R 70% . Hoh, U E AL WG ( Crassostrea
hongkongensis ) B WA 16 FE T AT F1 BRI A IR K A B9 HB T, S B a1 30 e A A 1 — AN G B U (BRI 1o 1) 4
et BRI R 7 FRIA ) EE PRl EROP RN AR AR PG RS AR 100 250, 7AW S
HOE AR AT LU, HA (3 AR BUAE R R PIAE | DR TE & 5, 55 AP M (B s T B R 28l i
KAWG(C. gigas) F i FPEFRAE AT, 2B PRI JL 5 9L T IR S5 Y, 4F 7 5 80 T/ Ay, T4
WA R R R PRBESE I MR | PR SE RS2 T RIS S d R R T 1 g o R 5 2 B A R
W 14 & AR ATF ST MG A By 1 7 s g e R MR A I S A T Jr A — AR (R RE A 7E AL )y i i
WFFE I — 3B ) SEALFI R

FRVMEARAE A= PR A B 2 AR D 28 43 PR 1 R 3, 6 ik DR BRI PR B 2% AR B IR T i 45 210
AR DX ST, FEAE h e g U7 IR DL Bk DL R b 3 T O T B 5
X2, i TR D SE I ARG A TG PR AT T, A A B B, 22 i 0 B Y PR 300 S bt W ) 22 5 1P
AR5 WAEH Ay e R HHE DURY B, a] LRI e i A R S WA R B0 . % TR &, LU AR MR /K™ WF 5 i
GE T KR Fh B B PRk i o A5 A5 DR o R A A AR A i 5 A R 2 v VA R 4 B 5T T R
JiE R XA TR 5 PR A 3R MR S0 1 R B B L IR M ST R 2B A T 3 I I A 0 i e PR Y
W EAECRM s BT R ELALWS , rh ERLF B R AT 15 9002 76 MM 7 A= B UCHE 75 s A5 AT VT
g P DX A e R B e VIR ST T R R T T A s AL R R AR O FLRST TR R
RS ST BARROCR D . ASCEAL 7 B & 1 s L5 A W5 A S A A b 1 o xof IR, 7
ETT U AR R BE R B B H T AR T B Al 1 s B AT i LB R R R S HR AR 94k S H R DL
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A0 ZE, A0 R 7 SO RER IR R A3 A Y Z PR PR AL TR AR
1 #MRl5H®
1.1 2% DURIE S B A 24

KA RS SR AR B TIWARMA S, T EA R A T AR, 75 BRZMET R WG 73 A S %
BRAMER FAAFE— BT (R 1), ARSCHEHNED R 2009 46 HEH S 1L MARA R EE NN
b R K™ B AT FR A R A A SR 1 I s LG A A 0 e 2R 1), 7K IR 7.5—29.6 C,
EhF 25—30,pH 1H 7.80—38. 84,

£1 FBHEHIERKEHFEREER LR

Table 1 Comparison of breeding traits both C. hongkongensis and C. gigas''®]

255 Ttems FUSE 4G C. hongkongensis KA C. gigas
BEEEZT Breeding reseason * 6—8 H 5—7 H
I KR Breeding temperature * 22—30 C >20 C
ZIHELE Breeding salinity * 10—20 20—32

1.2 SRt

J T AR EE R 2 R R R A R e R B U A AS PR TR I, B T IR
PR R B EL A b 5 2 i AR KOR, 00 E 2 AT BE AR B, B b 4 M. (22£1.0)C; Sl 4 He: (28«
1.0)C, [RImF, B2 ANER R BIrh3h e S, :20+1. 05 B $R4H S, :30=1. 0, AL, X T 2 FHWRAGIEAL , 4h
WA AR RS BETT T 8 AL /5l R A s F 0 IR 2R A Hy, R iR R ALy, , KA 005 R
FERAH G IR P ER A G s Tt LA IR A AR 4H oy IR ERZH Hyy, , KRALWG IR R4 G PR
IR G, AL E 3 MERE (K 2),

G WSS RAR A AR, O T i — 28 A B v () A S R P AR AE DL A K AR g, Bt T E N
(ID:60 m’ FHIZHHN/KIEH) FZE SN (0D 133400 m* 2 IFH, 4K R 1.8 m) BiAP [l B S 1F, L &
4 P (FNFEE AW U, FNEAGA G, FAMEEEE AW H,  EIMRA WA G, ) , B R A
WH3IANEE(FE2),

®2 LWRIHAER

Table 2 The design of experiments

N . Ak Ko 41 OB Bt Hatching and larval stages HEDLBYEX Juvenile stage
2 Species
Ht Mt ID (028}
THEE 4G C. hongkongensis Ss0 Hys0 Hy;so H, H,
S20 Hipo Hypo
K415 C. gigas S30 Go Gyizo Gy Go
Sz Gino Gno

Ht; SR Me, R4 1D, FRKJRH; 0D, EAMEAIRL

1.3 NIRRT 1L

%2010 4% 7 A1, 2 Pt —ACHERR R 20 ni , BEATLE BOCRF s B A5 e 1 A W5 2 DU 4% 25 A # BR Xu
SN ARG B  ARARE IR . YRR 2 R O T s A4S 16 AR, IEFT A 38, 3RAT 2 R AL Y
HER, AR, 3205 51 0 597 10 2% B2 45 il 7F 40—50 1~/mlL,
1.4 #hWiEsE

R ELE 80 LAY IR b UEAT BN 5—6 A~/mL, BN TLIRAINE 3 NEE, BREK 1K,
RRRIRIK G 100% , BERAEME 2 IR ,6 H I LAFTE R A WL 45 31 45 B ( Lsochrysis galbana) , 1M J& A WEVL AT 45
B/ INERBE ( Chlorella vulgaris) (AR 1:1) IR G400, B R AR 4 AR B I o0 M . 2440 do il BRHR A, 1]
J3 DUER A R B SRR A TSR B SR 7 L AN [R) S 36 4 4y H TR TR 2%, K AR Sl {4y s B 1) e B X 4
M5 B AT R oA S e A % R AR — 3R
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1.5 FHENFE

Ml R AR  HE DL [E e B SN EEIRAE 60 m? K IR AR T, B — H 5 B UL SE R R T
o BRI REALIE IR 30 £ EAMEFRAEA AN R AT AR A 30 A BRER R 29 A B LA 60 B, B
AW 10—15 4>, FERLIIE], %= 0 K E R g 35 AE L, F 400 H 528 I g , B 1k A R4 5 4h B y5 e s = A0
SRS R DUAR (R 7 i R 5 A AR AT g R T5 g S N Ah e B & A fa], K 18.4—24.8 °C  3h
24—27 ,pH 8 7.60—8. 92,
1.6 F&5bRilE

DEFE VR ELHS . IR R A SE R e SE9E B Sl e on & JIRfiR &4 3,9,15 HiIRI5Em
FAFTER 18—30 H kgl AR AR AR E] S AR HA% ,45 .60 F190 H #3HE DL 58 = AR %,

R T RO A8 2 0. 001 g3 PO F oAy B A ME (A W5 S0 4R 380 B - 9 7 28018 ; DN AR 7E i B T
FHE RO (100 ) 48, 3285 30 248 U BCE: 5 52 K5 10 0 1 1 40 L IRRAL %00 D B4 o 5 32 05 B A
HE 53k,

RS HUAE AW A 5T 5 IR A ST AL e G 1 e/ Ve sl . e R <400 wm B4 HUFE B 0408E T H UL (100
x ) M 5 52 5 =3000 pm [FE DR A L s - RO &, A ) e B, S 3 A2 BE AL 5 30 MR

4y HAFTE R AN B84 G 5010 D IR ) SO A 43 L AR AR I R R R AR SEAE D
B5 RS BRI A AR A (]S Gl HRE B IR 2 50% &)y B 58 AR 2 A B 1] 5 HE DLAE S 28 R AN [
H S HE DU 5 IR 5 10 AR AFHE DUECR 1 A 4%
1.7 BdEandr

R TN 2E T A R IRAE Se e RS R AL XL LOGL0, T A2 A 3 A7 3 B S Ry i
S IEFX BREL Asing FH SPSS16. 0 G i8R X B8 404743 B Ab 2L, A (W] 96 2 TR0 19 LB R FH B R 3R
2253 M7 )51 (One-way ANOVA) | JH Turkey WEiFAT2H W] 22 5 LUHK, 22 5 W MR 108 Ol P<0.05,

Z M8 Cruz and Tharra'"’  Zhang 251" 257 FTRUR F- 43 HrASE RUAG I 3 % b B 6ot v b A g 0y ol A G 5 77 0%
AP

V= u+ T+ S+ (TxS) +e,

A, Y, o b AESE ANREE j Ry U P58 (FETRR) su WG TR 5e i (AR5 IR RO (i=1,
2) ;S e (FETEH) RN (=1, 2) 5 (TxS) R E SEE ST HAE ] e, MBENLIRZE (k=1, 2, 3),

(IS, R R OSLRL 43 B B 2 A ) (] 5 5 B A 2kt e D0 A A< 5 7 T8 5

Y= u+ E+ S+ (EXS) +e,

AP Y, R ke ADES IS ) ARSI TR USSR (FETE R su N BG E, N 5tm (A6 5 BRIV (i=
1, 2) ;8 Jyncim (FER) ARV (j=1, 2) ; (EXS) NS AP sZ BAER] e, WBEPLIR 22 (k=1, 2, 3),
2 #R
2.1 GEIEA HEiE MR

e 3 Fron , ik B R R 5E 98 B3 R TG (P<0.05)  {H58 2 AR IR 5 32/ N T 45 (P<0. 05)
sek BEE KA HRINEE2ES (P>0.05),

*3 EFEEHGRKEHEIES HE TERANE
Table 3 Shell shape, fresh weight, shell weight, fecundity both C. hongkongensis and C. gigas

> g e _ i g ’I‘g‘ T
eSS 5% 55/ mm 5eK/mm 5¢ 58/ mm fitf /g /g F[:cugftv
Species Shell length Shell length Shell width Fresh weight Shell weight /( 104//'\“)

AU ELHL C. honghkongensis  69.52+4.17 b 34.97 +3.45a 30.33 +2.71a 7230 +3.46a 30.25+2.07a  65.00+7.60 b
KAt €. gigas 82.21+5.89a 38.14+3.85a 21.36+2.93b 78.30+4.72a 31.90+2.59a  471.00£50.80 a
FPNG P REOR A R ZE 5V B9 TR AR R R 2 RN B
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2.2 IfR KR EFE I D B4 HR N

s B AW IRAE D T4 RO B2/ TRAWE (P>0.05) (24) . TR T KW SR 3R X
SEACR K T AR G, FEEREE 30 TH 00T, KT 1 32 K5 3 FURE AL 58 1k 38 K T s EL A4 W5 ( P<0. 05) ; 76 3R
JE 20 TEOUT K415 5 B s B AT 1) 5248 S SRR A I F] JC (8 35 25 5 (P>0.05) , 7ER IR T, K4t
KGR 0 5 R T s B (P<0. 05) , 30 B X B s 5 4T 5 7 AL 3R 52 0 B 3 (P<0. 05) , X 4H 0 J L% A
SR (P>0.05) (£4) . MEMAIKE LRFE 1R BE 252 0 75 v F A5 A L0 32 R R A AR i e R B &R
b X A s 5 55 32 S LA AT — 2 S T 2 R i i PR R 005 D T 4 HUOBAR 1) E R R (£ 5)

F4 BFEREHERKEHNE FHE HUER D FEHHRKN
Table 4 Egg diameter, fertilized rate, hatching rate, and size of D larvae both C. hongkongensis and C. gigas

S o BRI ES [ D JE 4l HuHiL
Experimental groups Egg diameter/ pm Fertilized rate/% Hatching rate/% D larval size/pum

Ht 44 Hypo 48.75 £ 0.83 B 91.08 +3.18 C 86.09 +5.23 B 69.41 +0.63 C
Ht group Hypo 94.88 +3.82 BC 90.48 + 4.30 AB 70.17 £ 0.67 C
Gso 52.28 +0.92 A 99.30 + 0.92 A 95.46 £ 4.44 A 75.17 £ 0.90 B

Goo 97.73 + 1.53 AB 91.53 £ 3.33 AB 76.78 +0.87 A

Mt 2 Hyio 48.75 £0.83 b 75.77 + 6.60 b 54.83 £3.04 ¢ 69.85 £ 0.85 ¢
Mt group Hypo 81.16 +3.53 b 69.42 +4.89 b 70.84 £0.73 ¢
Gio 52.28 +0.92 a 96.00 +3.27 a 91.89 £2.72 a 76.22 £ 0.86 b

Go 94.40 +3.48 a 89.32 +2.45a 77.90 +0.89 a

KREFHFRFIRA PR R5E R 25 BE L, /NS TR PR LA 4 B5E i 22 5tk s VR FR 22 e A 3%

x5 REBENEMEHEZER FLERD EHRXNENERDH
Table 5 Analyses of variance showing temperature and salinity effects for fertilized rate, hatching rate, and size of D larvae both C.

hongkongensis and C. gigas

TR H Fertilized rate JiE{L R Hatching rate D JE4h HUBAE D larval size
Heii Source df
MS P MS P MS P

Tk B W5 T 1 0.371 0.000 ** 0.688 0.000 ** 4.567 0.113
C. hongkongensis S 1 0.042 0.065 0.080 0.001 ** 0. 000 0.020 "

TxS 1 0.001 0.722 0.008 0.200 1.726 0.745
KAt T 1 0.070 0.047" 0.036 0.037" 0. 000 0.025"
C. gigas S 1 0.036 0.139 0.030 0.052 0.000 0.002 "

TxS 1 0.001 0.756 0.004 0.442 9.494 0.949
T s EL W xR A5 T 1 0.382 0.005 ** 0.503 0.002 ** 0.000 0.521
C. hongkongensisxC. gigas S 1 0.000 0.960 0.004 0.747 0.000 0.326

TxS 1 8.777 0.996 0.012 0.594 1.322 0.956

C. hongkon gensisxC. gigas 357~ i BTG 5K AW R ] 1932 HAEF s MS FmJr; « FRZR W (P<0.05), * * R B FH (P<
0.01)

2.3 HhlAERK fRE B

e BREE AR AU B4l HOAE R AT E FA ATW TE DT G , 2 R 0 v R 2H 4 R
W1 R T iR 2 2 FhERBE TS AU BTG 20 2H 40 d i 25 R T3 E 30 2H (P<0.05) , i 4T W5 £k B 20 41
SR/ NTER R 30 2, 3 HIRET, SRl G5t B35 R T H B SL 4 (P<0.05) , IRRA T Gy 7t Mk
K, HA S04 ] 7 7 22 55 835 (P<0.05) ;9 HIREF, miRd G emiim Ak, 5 Hy, LTREFEZES (P>
0.05) , il 20 4% S A &)y R se A IA) 25 57 B35 (P<0.05) 515 HR I, w4l Hyp e iR, W3 KT
HELRA(P<0.05) , THRA T Hyp oMk, BERTHELERA(E6), MEAEAKF LF,2 Fidtihn
R RN FELZ R EE R, ok O IR ER A B AR R BIE R . X T8 B AL W5 I IR AR Y
M 4y o AR A FE DR 25 X TR T 7, BRI BE | ER B R 2 32 B 52 AR A, 28 BA A 3R B0 LR AR G J
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AU (R T) o
*6 BHEHIGRKHEWRZHLHMEKR/((X£SD)um)
Table 6 Larval growth both C. hongkongensis and C. gigas in the planktonic period

SR 2l A Age of larvae /d

Experimental groups 3 9 15

Ht 2 Ht group HH,, 97.00 +3.62 C 167.35 +9.08 B 306.00 + 14.04 B
HH,, 102.50 +3.41 B 177.70 + 12.64 A 317.18 + 10.81 A
GHj, 113.50 +4.76 A 192.85 +8.17 A 302.50 + 16.44 B
GH,, 103.00 +3.82 B 161.55 +9.00 B 279.00 + 19.61 C

Mt 41 Mt group HM,, 79.23 £2.54 d 116.69 + 6.21 d 253.18 £22.30 ¢
HM,, 85.97 £2.93 ¢ 127.35 + 5.68 ¢ 284.50 + 17.92 a
GM,, 96.70 +3.06 a 179.16 + 10.34 a 264.33 +15.91 b
GM,, 90.70 +3.33 b 163.00 + 6.51 b 245.00 + 20.96 d

R7 BE HEX2MHEFHREREFEEMNESRDN

Table 7 Analyses of variance showing temperature and salinity effects for larval growth and survival both C. hongkongensis and C. gigas.

T Source o 715 Shell height F7% Survival rate
MS P MS P

3 Hi# Day3  FUsE 415 T 1 0.202 0.000 ** 0.211 0.000 **
C. hongkongensis S 1 0.026 0.000 ** 0.130 0.001 **

TxS 1 0.001 0. 040 = 0.002 0. 602
KAt T 1 0.116 0.000 ** 0.165 0.000 **
C. gigas S 1 0.037 0.000 ** 0.215 0.000 **
TxS 1 0.002 0.015 = 0.180 0.000 **
A5 i LA < A T 1 0.313 0.000 ** 0.426 0.000 **

C. hongkongensisx S 1 0.002 0.125 0.001 0. 805
C. gigas TxS 1 0.000 0.535 0.072 0.047
9 Hi% Day9  FUsE4HWE T 1 0.670 0.000 ** 0.168 0.006 **
C. hongkongensis S 1 0.029 0.000 ** 0.085 0.036 *

TxS 1 0.002 0.117 0.001 0.787
K405 C. gigas T 1 0.103 0.000 ** 0.077 0.016 "
S 1 0.010 0.000 ** 0.225 0.000 **
TxS 1 0.005 0.001 ** 0.116 0.005 **
B T B R A G T 1 0.397 0.000 ** 0.162 0.021*

C. hongkongensisx S 1 0.011 0.084 0.002 0.786

C. gigas TS 1 0.009 0.117 0.047 0.199
15 Hilf% Dayls 7k E 45 T 1 0.130 0.000 ** 0.110 0.001 **
C. hongkongensis S 1 0.034 0.000 ** 0.098 0.001 **

TxS 1 0.009 0.000 ** 0.002 0.541

K4 C. gigas T 1 0.099 0.000 ** 0.018 0.388
S 1 0.035 0.000 ** 0.415 0.001 **
TS 1 4.271 0.044 " 0.164 0.019 "

B T B R A G T 1 0.228 0.000 ** 0.109 0.080

C. hongkongensisx S 1 0.005 0.030 = 0.055 0.206

C. gigas TS 1 7.005 0.980 0.064 0.173

MAFTE AR L, iR 2 A0 P340 R i T Pl 4 e e iR AR AF T R W A7 300 5 5 7 1 0 22 AR
AN TEFPIRAE RS AT WA A 5 0% 5 T s B ARG, 3—15 HIRIIE] Sl h Gy i, 19 Hyp L3522
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F(P>0.05) , BERKT I 2 DSLEAH (P<0.05) ; A Hyyo e/, 3 HEE i 2/ T HE S8 A (P<
0.05) ,9—15 HIRWIAS G, LR EZEF(P>0.05) , BE/NT A2 AN (P<0.05) (£ 8), MK
VL F 3 H AT, 2 PG &)y AT 3R A7 R AR R B S BAE RS 9 H RS AT R A2 R R 5 15
H B A775 R B2 R (PR8N 3 0T 7 B AT WA 7, 471 652 B B s, J00Ch
REE IRERE S HAE AR BE M, ST RS ,3—9 Hik A5 RZ 8 Eh R L HATAEH
FSERISZ I 15 H ST, AR R Rk 3 28 BAE M IR L AR B mER (£ 7) .

x8 BEEHFRKEIRZIFNAYHBTFE/ ((X£SD)%)
Table 8 Larval survival both C. hongkongensis and C. gigas in the planktonic period

FHH LI A Age of larvae/d
Experimental groups 3 9 15
Ht 41 Ht group Hypso 94.17 +3.82 B 84.67 +7.25 B 81.65 +9.25 B
Hypo 97.79 +2.55 AB 93.09 + 8.78 AB 90.20 + 6.42 A
Gso 99.83 +0.30 A 96.81 +4.06 A 92.73 £7.78 A
Gipo 91.63 +2.92 C 80.06 + 8.78 C 75.47 +9.91 B
Mt 2 Mt group Hyio 83.20 +5.88 b 77.44 £5.35b 72.58 £5.83 b
Hyno 92.63 +4.03 a 87.90 +5.10 a 81.15 +7.95 a
Gso 90.53 +2.89 a 85.62 +5.83 a 82.18 +9.62 a
Gano 88.85 +4.42 a 82.31 +4.98 ab 75.18 £ 6.42 ab

MHA B ZS  2& E bR 17, IR R IRAER 1 A8 25 ], BEAIR 1 AR A i 4 e i 28 25 A% R K
MABZS IS ] b | s FH A0 e il A5 P A0 -F 24 AL 2 i) A TG T 7 e 2 1R U 22 T A 5 A
AR LFE A B0 SRR TR ARG ; WA SR LA A ik B A5 A 2 28 RS /N T (3%
9) o MEMAIK L2387 , il RSN A A W 4l AR 2 A0 e R S W T B R A W T 5, &)y 1R
ARSI BE R N 3 ER O (3R 10)

®9 FBHEHIFRKEHLSRERER
Table 9 Metamorphic index both C. hongkongensis and C. gigas

il AR ZS I 18] AR AR SR
Experimental groups Metamorphic time/d Metamorphosis /% Metamorphic size /pm
Ht £ Ht group Hyo 22.33 £ 0.58 AB 85.45 +3.98 B 331.33+4.84 D
Hipo 20.00 + 1.00 C 94.83 +3.39 AB 340.69+4.32 C
Guso 21.67 £ 1.53 BC 98.13 + 1.86 A 350.99+5.57 A
G 24.33 £ 1.15 A 96.57 £3.09 A 340.94+4.64 BC
Mt 2 Mt group Hyio 31.67 £1.53 a 33.75 £5.49b 361.33+3.62 b
Hyno 29.00 £ 1.00 b 45.40 £ 8.98 b 374.72+4.28 a
Ghio 25.00 + 1.00 ¢ 95.24 £3.72 a 380.50+3.90 a
Ghio 27.33 £ 1.53 b 92.98 +2.49 a 365.95+3.47 b

F10 BE SBEMAHHGYRESSHNERSN

Table 10 Analyses of variance showing temperature and salinity effects for larval metamorphosis both C. hongkongensis and C. gigas

705 S ] AR ESHAE
S Source ar Metamorphic time Metamorphosis Metamorphic size
MS P MS P MS P
F s B AL T 1 0.098 0.000 ** 2.175 0.000 ** 0. 006 0.000 **
C. hongkongensis S 1 0.007 0.000 ** 0.133 0.002 ** 0.001 0.000 **
TS 1 0.000 0.503 0.012 0.265 1.335 0.458
K45 C. gigas T 1 0.013 0.000 ** 0.067 0.056 0.004 0.000 **
S 1 0.008 0.001 ** 0.026 0.209 0.001 0.000 **
TxS 1 0. 000 0.546 0.000 0.910 1.849 0.334
T W EL I < A A T 1 0.091 0.000 ** 1.502 0.002 ** 0.010 0.000 **
C. hongkongensisxC. gigas S 1 4.734 0.957 0.020 0.685 1.302 0.912
TxS 1 2.121 0.971 0.007 0.807 2.047 0.965
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T A RMRW S, B s E A HE D A7 m e 45 BB S KA4TWE R E 22 5% (P>0.05) M5 B & KT
KAHUG (P<0.05) , 45 HIEET, = N AMNE & A9 F#E B A 057¢ & S5 K A5 TC 2 3E 22 5% (P>0..05) ;60—90 H #41
], 25 N AN R0 7 vk R HE DL 34 3 35 5 KW ( P<0. 05) |, EL AL G HE DL 7E 28 N AN R/ INFETE B 35 25
(P<0.05) (R 11), BRI SFIGHED A K 22 55 05 2250 W 2R 01 IR g A DUZE R e BRI R,
UWCRHE BRI, E P AL MR EMEMER (R 12),

X FAREHAR T T, 25 2B AHE DL 7E P () & B B AR TG R TE 90% L I, o & E NAMA AP 2 2 )1y
T EZER(P>0.05) (K 13) , FEMLIIE] £A76 3 E 22 F 2R, (2 mEUR A R #E (R 12) .

F11 FHEEHFERKEHEHERERKER/ (( X£SD)mm)
Table 11 Juvenile growth both C. hongkongensis and C. gigas

SEIR A HEVLH i Age of juvenile/d
Experimental groups 45 60 90
%W Indoor stage H, 6.01 = 0.86 bc 9.66 + 1.38 ¢ 14.52 £2.70 ¢
G, 5.77 £ 0.84 ¢ 8.54 +1.76 d 12.77 £ 2.47 d
Z4b Outdoor stage H, 6.74 £ 1.28 a 12.22 +2.89 a 18.94 +3.21 a
Go 6.35 £ 0.61 ab 11.08 =2.10 b 17.46 +3.75 b

H; Gy Ho (G 20 B3R 5 i 5 A W R Wit DL 2 A5 2 A0 P 8] 7 SR AL 5 B — 8 PR AR ) R 22 5 1 B35

F12 IR FENHGEAERKSFEFTEMHNERSNT

Table 12 Analyses of variance showing environment and species effects for juvenile growth and survival both C. hongkongensis and C. gigas.

7o Shell height TE1E Survival rate
FPi Source df

Yy M.S. P M. S. P
45 H i Day45 E 1 0.062 0.000 ** 0.001 0.624
S 1 0.011 0.012 0.004 0.658
ExS 1 2.431 0.938 0.002 0.768
60 H % Day60 E 1 0.356 0.000 ** 7.444 0.957
S 1 0.067 0.000 ** 0.003 0.743
ExS 1 0.000 0.643 2.481 0.975
90 H % Day90 E 1 0.480 0.000 ** 0.008 0.385
1 0.063 0.000 ** 0.016 0.226
ExS 1 0.003 0.218 0.001 0.723

K13 HFEEHHRKEERFELE/ ((X£SD)%)
Table 13  Juvenile survival both C. hongkongensis and C. gigas

SR HEDL H % Age of juvenile/d
Experimental groups 45 60 90
Z W Indoor stage H, 98.24 +2.71 a 95.18 + 4.64 a 92.43 £2.56 a
G, 97.67 +3.94 a 93.97 +5.21 a 90.34 + 5.80 a
%4 Outdoor stage H, 98.08 + 2.51 a 95.76 +2.84 a 94.06 + 5.33 a
Go 97.14 £ 2.44 a 94.16 + 5.01 a 91.65 +3.52 a
3 iTig

AR A] g  25 S o R 2o i T AU R B E R A R AR ) RN R 3R R Rk A P 2e 57, Mt
BRI RS 1A KA 5 A vtk F A 2 5 rh st B B R — 3 20 BRI 2 A 35 P R 005 A X
PWAAEE R ES . s FUH G 3 A AT LR s A5 A b B (RIE R =) A, H
H LT AR A NG S DX, AR P A P 2 AR S b FEAR IR B AR T R A K 58—
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HBAAAE 35 22 5 (E PR IR i 76 A s B AR5 I AN A s , 3K — 555 7 ST S i SR A7l 100 BB 2 i A e
W EHE R I — B, B B 2 A B AL AT SR DR AT R /NI R FE AR RSB 25 PF R, AT
AHEBR R 70 R EIPRAR B S, AR LAY J2 20k A 5 AR ) g i 22 53

MABSERI LR 1 TR R R A AR A0 B i i 2N E, LR Oy #h B2 T 52 B AT FH A 52 1)
AR, EE IR EERK B RO BN R . — 7 THE B R B LA AR B | MU 28 1) A 1A A A2
KR E B KA 55 5 55— 7 Tl BE SO K rp B Ao IR ER S | SRl SCIE 6 AR W A T e
FAEAE . HR SRR IR B B PR N -, KA AR LT AN R SR BE SR BT v, 2 W AP e
SRS ERACHE, T EAEREA R R TR T 4% A A R R K ERACHALE, SREF IS B T AR E , B 1 1A
PSP o3 M K B 00K 22 s B 7E g SR A A AE A A A RT3 T R PR R
EREEAE 15—20 XA PN 20 5 TR 53 B T e b BRI JUHR 4R B2 30 76 A R KA Wi AR A7 (9 Fol PR BE . A
ARSCEER 7 A v A 5 0 et Ay T 0 DO 5 0 P il B, IS A AR A AR A — B
9, e, AHEATE R P RR A RMR AR e TN R b FE IR 2y T W 5 7 Y A W AR
B BATE —E R M 32 3 B R AR R RE ) T2

JLF A D1 2R B R 2 B MR AN 52 5 DRI A2 ) 17 ELR 2252 5 A AR RGN . XA &l T
P s 2 PR L IR MR TR E 5 AR KRB A AE — i ARG R TS, AW, 38 A AMHE DL AR K
255 ] REJE T IR BHAE BRIV ™ A R S0 0 5 ke 19 TR Dy 38 N BR3E 58 4 N T 3 e s, 3 BRI 60
m’ K YE s ; 1 % SME AR S UF A T 77, LA FRZY R 240000 m?, JLTHE0E RARIREE . FiAT, & N AR 1F T Y
TR AR B — AR /NBRBE R 638, T 22 AR IR 26 1F B A TEDRAR X 26T ol WUA 5 A R & B,
ol ) 28 LA NS PR b G A D1 SRBUMRAT 8 2 (HL 3 N AN B IR 3R M 22 5 B Y 7 =T 2%
IS HAERD WP ARSI VER] X et W] . DR RMIR AL 5 3R 5 AN nl 20 9, 764 T D2 AR
KAIET T, ATRE 2 AR5 B R A5 A2 2 AR s e AR T DU A R AR v WU R R 2 T S5 N B Gk 7200
Fik o BGEFA SIS O D R PREE B X RSO AR BRRE DT AR A R R i 2
—E, B AW E WAL R A PREE T OTRE TG il B R SR R PRI 5, A B s 5 005
AL T3 02 T LA R, 7RI PR AR T, 2R A O 22 55 Ak i 5 3 O L DLAL B, J i v o M 5 KA
Wi A b ] 2 SR AL T RS
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