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2017 4EPEA 170 J7 t, 2905 4 4G PR )
35%"7 BRI A THME L ITAER, T
TR HE B, s 4G () 2 UF M (8 32 e v, Bl
TG W 0 SR A 40 TP A A AR TR A R AR
P, B AR R FE B AR K, (B R
R AL T IR W IR, A oK
WOk R I A RS e kA, il A
T B ) A W R R 8 G B M R s 4
WEPTRHTI AN EEFh B . A T 2 AL TR R
IR, So BRI —Fh S E W R IIE S IR,
STRVRLIN SE UL | Az 4 M BE B ) 4 W5 T 25 5 27 %]
FRIN VR A 0 E Bk . B NI G T 45 5¢ Y
E MRS, FEPHEEE(C. virginica) Wilde
strain’ ity £33 i A KO IR MR A RY (G2 98 )k B
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R e T8 % D (PR R5cIRTE 5L, ISD)WF5R K
SRR RS A TR, ISD W] DAAR - b A B H A
ST T B [T R A O, (X [T 5 %) R R IV AT PR A A
FIRE o A TR A PR s 4 W 7 Y A7 E AN [R) 72
FER T, R PE 1SD 1E A Ak 72 B U iY 45
b, RV RE TR e K B 52 BURR R R M FE 8 AR if
FELAT R 65 LUV VS 2 s 0 T 2 AR Sy At A
&, seRURAE KON R BT HiR, #Kdis 1SD 1
-l BT, A ST TR U158 AU A s A 5 40y H S A
HE DUHA 0 A K MR AT e R AR Ak, B 7E A
LRI IX R E IR A A K PERE R4 a0 A
WG R AP,

1 #MHEFE

1.1 FEIUkRIR

2017 4% 4 J, IJTZR B IR TS RE AL O 4 DL
SeICHr . WG TR . JORE R 500 M 2 BT A
s G 1 S B AR, SR DUAE b [ B2 B VT
PRGBS 56 AR B iR R AT N T AR

1.2 RRE

3 ULBE IR F P R B, T R R AR R, U
Hoew  se K MsEE, T sems %8 D, HAUE
FTrvRstm 5K ZMNAE S, 428 3
o WM FE R (ISD = 30%), H M (20% < ISD<
30%), M (ISD<20%). EFEFEIIEE D=30%
RV A (R 1), RAPFF 3T, 1A
TP A AR XTI, 3 A e s A W 1 L
3 30 AR R o RN T HRITE R BR R U A
7o, WA FHE MRS, WCEEREAERR, 300
H i P2 4 LR 20 F, BEA 500 H i )
VEOH 2~3 WEBRZARMALRAER, ¥iEvks
MY BRFTRCE T 15 L SR, AT 1 i K
fbo 0TI MBI, W . A
PERRIRASHRE 7, F 300 H 0 MR 4% L prdl 2
WEF, SABRSE A 5 L SoRbh, i A&
K IE AL, BRI T AR ARG B A 2 5
ZHE, KON (5~10) = 1, degsr 30 MEMGE R
Tt &R R o W7 A5 5 D<30%
AN R SEAR, a3 4~ BT A e i 7 6 IR A
Sy AR, EREERAE 15~18, KR K
27~30°C, FKALE AR R, R Y
1.3 HHEF

NT G, 30 MRMGT R F 4R &
FUT HE 4 32 K 01 40 391 B T 400 L 3R 20 Rl
ik, MIBELLME TR, RN ATE D P
ey, H 300 HiAM TR, R4 R
FeBREREE R 3~5 /mL, AL R IEE W, &
3 d XFEEREHEIT IR, AN KR AR
—F, B2 Rewshafok, ShEEHITE 15~18,
AR 27~30°C, FrEefdit iR, HREH 2
K, BT 7 d R UG i 3, SR IR A 1R
RN BB, RO [T B M A e Y TR
1.4 RERHENFFH

24 20%~30% 1) B ik 4 a5 40 B PR e, 4%
AT WA 5E B B B AT R, REK TSR R4 U
1R RE, MEBAZHNE R PERE. fFAK
Vg DX PRI S5 13 L, O AR AW 4l U, RS B
JC i AT ARER S 1 DA T HE DL SR . AN S50 By
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Tab.1 Quantitative traits of parents of deep-cupped shell shape Crassostrea hongkongensis
sz FE HA(Q) K RA(E)
family serial . serial N

number SH/mm SL/mm SW/mm 1SD/% number SH/mm SL/mm SW/mm ISD/%
Gl 1 103.71 69.34 55.14 31.86
G2 2 90.81 59.24 45.52 30.34 1 99.36 47.07 47.96 32.75
G3 3 107.07 60.64 54.73 32.63
G4 4 101.49 67.09 54.41 32.28
G5 5 102.39 68.79 51.52 30.10 2 134.37 62.68 63.46 32.21
G6 6 92.92 60.18 46.69 30.50
G7 7 91.38 54.03 45.32 31.17
G8 8 114.59 62.03 52.98 30.00 3 104.27 45.6 48.52 32.37
G9 9 92.49 63.22 46.75 30.02
G10 10 146.34 52.05 63.09 31.80
Gl11 11 101.10 51.69 49.48 32.38 4 101.49 67.09 54.41 32.28
G12 12 100.03 63.45 57.03 34.89
G13 13 111.59 61.03 52.98 30.69
Gl14 14 90.09 59.12 44.95 30.13 5 102.39 68.79 52.02 30.39
G15 15 96.56 64.86 52.61 32.59
G16 16 94.66 60.60 48.39 31.17
G17 17 103.72 65.62 64.57 38.13 6 94.05 63.17 58.76 37.37
G18 18 93.25 62.54 58.14 37.32
G19 19 107.59 66.37 54.03 31.06
G20 20 101.06 79.11 54.96 30.50 7 95.02 56.15 48.67 32.20
G21 21 104.74 88.12 63.8 33.08
G22 22 109.62 51.49 53.21 33.03
G23 23 106.89 67.75 58.06 33.25 8 91.38 54.03 45.32 31.17
G24 24 115.39 64.04 59.22 33.00
G25 25 92.16 63.31 54.38 34.98
G26 26 95.94 65.41 48.51 30.07 9 105.58 72.42 54.92 30.85
G27 27 93.16 60.35 46.09 30.02
G28 28 101.88 63.25 52.37 31.71
G29 29 93.77 44.32 49.77 36.04 10 104.77 52.10 58.67 37.40
G30 30 98.64 68.51 51.27 30.67
- average 101.83 62.92 53.00 32.18 103.27 58.91 53.27 32.90
XJ B8 control 103.44 50.32 38.69 25.16 100.57 63.45 40.82 24.89

H: SH /R 5t i, SL Frnst i, SW RR5T9E, ISD Fn 7 MFE %L D.
Note: SH means shell height. SL means shell length; SW means shell width; ISD means index of shell depth.
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ANMRELS i AR ASHE DR 4t g A K
TN AS R B B AN A58 = 19 H 3G K (pmy/d), FHE
DURA AR K SR S AN (] B BE A AR 48 A 19 3 K
(mm/H ).
1.6 EHEAIEFAS MR

% FH Excel 2007 11 SPSS22.0 X F % & K R 1Y
KPR R BE o A ST A PR R, SR Excel
2007 1, i FH SPSS22.0 #4-1i FH B[N & 7 43
Hr(ANOVA)FI Tukey 2 5 LA AT 3 M Al i 35

K, P<0.05 HZEFBE, P<0.01 250 535,
A5 U S IR E I Y AE A R K5 B )R A .

2 HRESH

21 HHBPZEEHNEKIEER

SITRM TR F B H R R R 3 HiR. 6
Hity. 9 HiR. 12 HIE . 15 HdM5T s, FEit
() &) RPN [R] H %76 e B 61 7 B Ry 2250 i
(ANOVA), ZrHra Rk 2 iR,

R2 YHAFRRZZSEKMILLR

Tab.2 Comparison of shell height among different Crassostrea hongkongensis families at larval stage

n=30; x+SD
1 arou %13 H #%/d age of the larvae A B/ (um/d)
- group 3 6 9 12 15 growth rate
Gl 82.33+3.65° 96.00+4.62° 141.17+5.52° 235.00+10.17° 287.67+12.71° 17.11
G2 79.33+3.65 103.83+4.68° 117.67+7.28° 177.83+5.03° 258.33+9.59° 14.92
G3 75.83+3.24° 102.50+3.15° 126.33+4.34° 140.33+6.81° 267.00+16.48° 15.93
G4 86.83+3.34° 123.83+46.11° 149.17+5.74 187.33+9.80¢ 288.17+10.71* 16.78
G5 83.17+2.45 111.33+3.46° 162.00+9.88° 253.1749.69° 328.33£6.61° 20.43
G6 90.67+3.14¢ 101.83+3.34° 125.83+5.74° 212.17+14.12° 306.50+13.46° 17.99
G7 85.33+3.70% 131.83+9.14% 151.67+8.13¢f 174.50+5.31° 259.83+8.15" 14.54
G8 75.83+3.73" 140.83+8.00° 173.00+£10.72¢¢ 244.83+11.41° 340.67+6.66° 22.07
G9 82.83+3.87% 115.33+5.71¢ 155.67+7.514% 219.83+10.63 326.50+7.67° 20.31
G10 75.50+3.79° 120.83+6.71°F 139.00+6.21° 184.33+8.00* 282.00+7.14* 17.21
Gl1 84.17+3.73% 135.67+8.88°¢ 166.17+8.27°" 218.67+8.60™ 327.67+11.80° 20.29
GI2 86.17+4.49% 115.00+6.02%" 126.83+8.15° 245.33+14.20° 336.00+9.68° 20.82
G13 76.17+5.20° 112.07+7.16¢ 128.00+10.31¢ 180.17+13.03"% 307.83+10.06° 19.31
Gl4 84.67+3.20% 128.50+7.33% 182.83+7.51¢ 251.67+6.47° 326.17+11.35° 20.13
Gl5 85.50+3.79% 123.50+5.28° 143.33+5.77% 208.67+8.51" 290.83+12.18° 17.11
Gl16 81.83+2.45% 107.00+4.84% 144.33+4.50* 240.17+5.49* 262.00+7.94° 15.01
G17 82.33+2.86% 104.33+5.04° 182.67+7.28¢ 222.83+5.52¢ 268.17+14.65° 15.49
G138 81.67+3.03% 127.00+5.96% 142.67+5.98* 242.33+6.40°" 289.67+10.82° 17.33
G19 84.33+4.10™ 124.67+5.07 147.17+6.91% 235.17+6.63° 326.33+7.06° 20.17
G20 83.67+3.92% 140.17+5.338 149.67+7.18¢ 238.67+5.40° 308.17+11.18¢ 18.71
G21 104.1746.03¢ 137.67+7.63¢ 149.17+5.88¢ 218.00+6.00° 263.50+7.09° 13.28
G22 97.33+3.88" 112.67+4.30¢ 130.17+5.33¢ 191.83+7.93¢ 335.67+6.12° 19.86
G23 83.50+4.18% 106.50+4.38"" 123.00+5.02% 188.50+7.33¢ 325.00+6.43° 20.13
G24 82.33+3.14% 105.50+3.79° 150.5+6.34¢ 225.50+5.47%h 283.83+8.78" 16.79
G25 88.17+2.78% 137.83+7.62° 155.17+5.33°F 239.00+5.93* 324.50+8.44° 19.69
G26 85.3343.46% 112.33+4.50¢ 125.00+6.43° 228.17+6.76 330.33+8.00° 20.42
G27 83.83+4.29% 127.83+6.52¢ 153.83+5.03% 250.67+6.91° 310.00+9.19¢ 18.85
G28 84.00+3.81% 139.00+4.62° 157.50+5.04° 242.33+7.63" 328.17+7.48° 20.35
G29 82.67+3.14% 132.17+5.03¢ 171.33+5.86% 238.50+5.11° 328.33+£5.62° 20.47
G30 87.83+3.13% 115.17+5.80% 164.00+4.43¢ 250.17+6.09° 325.33+4.90° 19.79
SEXIME average 84.24+5.84% 119.76+13.39"  149.83+17.63¢ 219.52+28.96" 304.75+£27.00¢ 18.38
XHIR4] control 81.17+3.39% 111.17+7.15¢ 141.17+6.25° 211.33+8.09" 285.67+11.94° 17.04

Hr Al — 5 b BAT RS R TR bR BB 2 18] 25 53 1 25 (P<0.05).

Note: Values with different superscripts within the same column are significantly different from each other at 0.05 level.
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3.78%~7.73%, A= W HAF- (A4 R 7.86%, 1H
G2. G7. G16, G21 #h A Kl B3 1 /N T
X HE A RN T A 52 2R AP 391E (P<0.05) . 2K ] Tukey
ZE BN —E 0 EB, KRR ZRBTER K/
HOPAAEA—EE, H 3 HigE G21 F1 G22 %
DR R = B E KT HA K R (P<0.05), H
RERZMNFE R EF AW E(P>0.05), 6 HIBHK
AT, Hrh G8 5 R i kK M (140.83+
8.00) um, Gl A=K 12, 721 7(96.00+4.62) um,
3N T HAD R R AT A1 (P<0.05). 9 H#RRY
G14 F1 G17 5K, 43lik%)(182.83+7.51) um
F1(182.67+7.28) um, P Z [0 22 5 AN . (P>0.05),
B2 KT HoAth 5% & A6} BR41(P<0.05). G2 75
/N R(117.67£7.28) um , EMR T HAMFE £ | F
YIE, LA R R B4 (P<0.05), 12 HIRFTA R RN
FHI5EREN 219.52 pm, = TXATIEZ, (H2ZEF AL
#(P>0.05), G355/ R(140.33£6.81) um, &
2N T HALE & (P<0.05), G5. Gl4. G27. G30

100

0 B (B 0 |
80 i b |ED A E.-r

TE1E # /% survival rate
[\*] W S W N ~J
(=] [} (=] (=] (==} (=}
=
= o

—
(=]

D3H%; 3 days B 6H#Y6 days FI9HKE 9days H 12H#R 12 days M 15H# 15 days

T T T
90 I T T o T T - ﬁéz
i i T T 18 i T
18 i 0 T |Eh éﬁ 1l
o

ok s) 250 um WU b, BEES THMAE R . F
YIE, VLR BRZH (P<0.05), s —E A K
#. 15 HigEE, TR HIIR S0, KRR
R4 MFEEIAF 300 um UL b, BT ERBE T
T S 35 T B 41(P<0.05),
2.2 ZhHREEFERRNILE S
A, ERXR T AERY &S T
PR, (H# 53R W% (P>0.05), %K A4 TR
6 RIYFRIMINB S AL R, fEIHRLT 80%
Db, FHSRRZMZERA R P>0.05 K
1), W& H R, 2 msET- R B WK, 15 i
I 4% R Z 4 UAE 30 R W AR, LI KR R R
YT IR AR B AR S B, ATRE S A E
LA, A &)y pR ok A HE 1 £ H % A
J R HESFEAGERE . 6 Hi#dLIE, G2, G7.
G16. G21 2 HUfF i T A B o 35 R H A
ZA(P<0.05), Ho G21 7£ 15 HIHHAF I R,
9(30.213.84)% . HAy 26 D F RATIF R EH
BEAR -2, 225 AW (P>0.05), 1716 M3
BIEUIN, A Gy O I DR R S AT %

n=3;X+SD

=T

of e e (i |
N =]

H " n H H M H 1 ol H H H H o H I ! H H 1 L) H ! | ! | E n H H
FFEFEFECIFRPFFFFIFFFPFPPFTFFS S c&"i@? oé‘&
KF family v e

1 TR MITE R s 005 4 R AN [ 58 Z A7 36 3 Y HE A

Fig. 1
2.3 HMENHIEKIER

RS R F W WG R R ZEHE DU 1 H %L 2
A, 4 ABMEEM e Ay, 9 . 12 A

Comparison of survival rate among different deep-cupped shell shape families of Crassostrea hongkongensis at larval stage

1 7¢ = A 7e K 34T B 3R T 22 53 BT (ANOVA) Al
Tukey Z H LB 1T, SR A% 3 Fir,
BAMEDY, A RRTE ., wkURERK
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M, iR 5.23%~
16.32%, oK E 7.94%~10.69%, 7ok K A
PEE 9.55%, se KA RK#ERE 20.16%, Hi 1

HiEH Gl

FEE RN (7.98+0.68) um, BEET
HAth R 2 F1%F BB 4H (P<0.05), 2 A &K R 5%
KR, AR RS R FYEANT 1 A

F3 FMEEEBEHGFHENBALRAEARAERES. EEKNEKIER
Tab.3 Comparison of shell height, shell length of different deep-cupped shell shape
Crassostrea hongkongensis families at juvenile stage n=30; x+SD
2 i BE
LA 24 44 611 91 124 ISR
1 month 2 months 4 months 6 months 9 months 12 months ( month)
215 growth rate
group P == = v = Py = e Eoa =N =l e ‘JJ{:AF:"} ‘JJ_Eﬁ
Fo B /mm Fo B /mm Fof/mm 6 5/mm FoK/mm 6 5/mm Fo K /mm nell shell
. . . . she she
shell height shell height shell length  shell height shell length ~ shell height shell length height length
Gl 7.98+0.68" 14.51+1.24° 33.32+4.46" 44.95+7.62° 35.60+£6.34° 55.21+5.74° 42.44+597° 72.48+8.35" 60.87+9.01° 5.86 4.21
G2 4.06+035°  7.12+£0.59° 22.05+3.94° 33.60+4.90" 27.44+5.94° 47.00£6.79" 36.68+4.92° 51.75+6.10" 37.69+3.82° 4.34 1.71
G3  3.95+0.33°  6.48+0.79% 27.73+3.62° 43.70£6.59°  34.17+4.71* 51.07+6.23° 39.83+4.29° 55.69+5.87° 40.76+4.18° 4.70 1.10
G4 3.83:024° 5.10+0.43° 2631£5.10° 43.86+6.61° 3528+£9.52° 47.32+6.72° 37.73+4.17° 53.39+6.84% 41.41+5.12° 451 1.02
G5  5.83+0.29° 9.32+138 26.82+5.21° 4121+7.74° 35.13£4.89° 52.36+4.82° 42.74+5.64° 5420+7.25° 44.19+8.74° 4.40 1.51
G6  4.44+036™ 7.83+1.07°° 24.03+2.49° 40.39+3.94% 3238+4.77° 42.67+£591¢ 35.01+£3.59" 52.55+6.28° 4027+6.53° 437 132
G7  3.91+030° 5.55+£0.70% 26.70+2.03° 43.67+7.24" 33.78+5.41% 4526+6.56" 34.45+4.50° 51.20+7.27° 35.61£3.29° 4.30 0.31
G8  4.99+027°  7.42+0.80°° 24.98+3.07° 40.80+7.40° 33.68+7.11% 46.16+4.54° 37.4443.74° 51.99+49.56¢° 38.93+7.45* 427 0.88
G9 5214025 9.23+0.84° 28.53+3.91% 39.80+7.36° 33.25+7.17 47.98+6.58" 38.67+4.41™ 54.45+477° 40.96+3.83° 448 1.29
G10 4.61+0.30% 7.33£0.61™ 22.63+3.33% 38.62+8.09%° 31.57+4.62° 47.46+591° 37.85+4.85% 55.51+8.36° 39.38+7.89" 4.63 1.30
Gll 5214028° 8.28+1.09™ 2554+3.77° 43.68+9.07° 36.55+8.94" 46.82+6.20° 40.52+6.51% 51.54+6.37° 41.6245.60° 4.21 0.85
G12 5.26+029° 9.84+0.97 30.58+3.28™ 41.89+7.24 33.54+£7.66* 5549+7.29° 45.92+572% 59.14+£6.48' 47.14+7.62° 490 2.27
G13  4.94+021°  7.51£0.63"° 26.62+2.86° 41.14£6.67° 33.39£6.97° 45.26+5.40° 35.59+4.90° 50.97+£6.44™ 37.47+575° 4.18 0.68
G14  7.01£021" 12.07£0.69% 30.63+3.77* 43.86£6.67°  36.60£5.90° 45.57+£5.13° 37.25+3.84° 48.43+6.47 38.60+5.99™ 3.77 0.33
G15 5.82+0.25° 10.95£1.60% 29.36+2.63° 36.62+8.09° 28.79+5.82° 56.17£6.72° 46.05+6.12° 58.43+7.25' 48.19+6.89° 4.78 3.23
G16  6.06+0.24% 10.47+0.52° 25.90+3.70° 39.26+6.69° 33.21£6.27° 41.33+4.44° 36.08+3.97° 48.79+4.52° 37.25+4.06° 3.88 0.67
G17 7.07+027" 122941398 24.66+4.13° 35.05+7.39" 27.59+6.04° 48.86+7.56° 37.08+4.70° 51.92+6.98° 37.73+4.42° 4.08 1.69
G18 6424037 11.16£0.71® 25.66+4.13° 42.46+6.15°  33.14+4.38% 45.02+4.36° 3520+4.41° 49.71£7.94" 37.91+6.09° 3.94 0.79
G19 5.48+037° 9.48+0.81° 29.24+421¢ 40.53+7.53% 28.44+6.02° 48.06+5.44° 38.90+4.92% 56.83+5.60% 40.95+4.07° 4.67 2.09
G20 4.90+0.25° 8.82+0.53° 28.42+3.76¢° 38.85+6.114 31.69+3.74° 49.31+4.87™ 37.90+3.45% 51.84+4.37° 42.34+4.18° 427 1.78
G21  5.33+0.35°  8.04+0.80™ 25.49+329° 34.24+5.56" 26.64+£6.81° 49.44+5.63" 38.72+4.05 52.96£6.06™ 39.77+6.68™ 4.33 2.19
G22  3.99+025° 6.06£0.63° 26.74+2.00° 35.53+4.28° 29.71£3.95° 42.44+6.04° 33.55+5.42 49.19£6.10° 37.96+3.91° 4.11 1.38
G23  3.91+027° 5.90+0.74% 33.72+7.84* 37.57+7.88° 31.03£6.78 51.81+£10.54° 42.50+10.86" 55.38£9.89° 46.95+9.91¢ 4.68 2.65
G24  4.92+022°  8.01£0.64™ 25.79+3.78° 41.18+5.19° 33.57+£5.89 44.04+£5.62% 37.62+4.67° 51.46+5.59° 42.06+4.96° 423 1.42
G25  6.58+0.34" 11.65+1.31% 25.42+2.42° 40.79£6.17° 32.86£5.42 41.75£3.31¢ 36.21+4.40° 50.07£5.21° 38.65+4.84™ 3.95 0.97
G26  5.99+0.25%  9.15£0.94° 29.77+3.02° 38.94+4.83 3230+5.78% 42.46+3.62% 3528+3.91° 55.96+6.85° 42.14+5.82° 4.54 1.64
G27 4.98+0.25° 7.91+0.47° 2427+2.91° 37.68+4.33° 32.01£3.41 42.58+6.11° 36.94+4.50° 45.74+6.34° 38.80+6.56™ 3.71 1.13
G28  5.4240.33°  9.9342.15%® 33.65+2.43" 44.34+8.56° 31.61£7.18%¢ 42.79+6.01¢ 35.24+4.06° 47.17+6.33% 38.68+5.24™ 3.80 1.18
G29  5.98+0.25" 9.66+0.75° 28.08+3.56° 42.86+4.66° 34.24+5.00° 46.37+4.94% 3826+6.76 52.11+7.20° 40.02+5.05° 4.19 0.96
G30  6.09+0.21%" 10.03+£0.57° 25.7442.25° 37.09+7.32° 28.80+6.95° 51.22+4.79° 42.00+4.72° 57.10+7.16% 41.60+4.48° 4.64 2.13
©MZAA
I 534+1.05° 8.91+2.19° 27.28+3.00° 40.14+3.17% 322742.69¢ 47.31+4.17° 38.3243.20% 53.27+4.86* 41.20+4.78° 436 1.49
average
popiiEEE | e bee b ¢ b de b of b
t14.8910.47 7.66+1.11%° 24.9542.06° 37.55+4.45° 29.88+3.94° 44.96+3.49% 3550+3.16° 48.67+4.35% 37.22+3.63° 398 1.24
contro

TE: Rl B AN R S BRI (0 B =2 1] 22 5 (2. 3 (P<0.05).

Note: values with different superscripts within the same column are significantly different from each other at 0.05 level.



%54

TSR TRIMITE R A W R AR A I S A TR H 875

W BT R RN EE = TR 66.85%, AHLELXT
MR 16.32%, R AL KGR . Gl
(7% i K N (14.5141.24) um, B EH THMF
R(P<0.05). 4 Hit, i RARMFCmIg Kk EH
ANHE DU S R AH, T A 2 &R 5 T 24 (B AE X
T 2 Hn)sc e FREN K T4 206.17%, K+
A, G1, G12, G14, G23, G28 e K, %
2 %R B (P>0.05), 08 #F&HFHMARR
(P<0.05), 6 ARl —FK RN Em SRR 2EF
3 (P<0.05), AR R E M58 MK WA 2
So Hrh, Gl 5eER K, H(44.9547.62) pm, G2
75 E /D, M(33.60+4.90) pm, 5o K E R FKH Y
T R R —EE, 6 AR KHIZEZR
FER 2 B AW (P>0.05), Wi/, 9 HibF—
FEWNM5E R 570K 2 5 W3 (P<0.05), G1. G12.
Gl57tmmk, HHAMK R 2R W (P<0.05), G12,

G15 7K\ K, HHAMK R 27 3 (P<0.05), G16
FER /DN, F(32.8343.11) um, 5 G22. G25 £ 57
A2 (P>0.05), 5HAR R 27 3 (P<0.05),
12 A, Gl FemMzE KRR, 530k (72.48+
8.35) um F1(60.18+8.87) um, ¥ 8 FHEH T HMFK
R (P<0.05), HRHERTEmMARKERKKZE,
ZRR R 70 = e K 22 7RO B3 (P>0.05). Gl
FEEANHE DB B S8 PR 4R AR i i AR K a7 i Fl o
1 DL K AR A R B ) W 3 T L 5 R R G R A
(P<0.05), st B AR,
BERXAZATRIFEE 1 JHER, Gt TR5eE .
e, 5evi. ISD. M, JiE . BEAE ., HRFE
SRR, PG EIEA T R R 3R U7 2253 T (ANOVA)
il Tukey ZE WIS, 7. se KRGS R
3 PR, HRIRG R NE 4 s, 12 AT,
P R FR AR AR A E A KT X A, e

F4 12 ARTEEEHBRRAEKMIKNILE

Tab. 4 Comparison of growth traits of different Crassostrea hongkongensis families at 12 months

n=30; X+SD
A5 7% 9/mm ISD/% BHE/g Fe/g Bk /g AR %
group shell width index of shell depth total weight shell weight meat weight meat ratio
Gl 41.03+6.98" 30.59+1.87° 62.63%6.63" 45.01+3.84° 17.62+2.84° 27.98+1.64
G2 24.68+3.75° 27.49+2.16° 42.76+8.36° 32.50+5.32° 10.26+3.11° 23.51+3.01°
G3 27.59+3.82° 28.50+1.68" 50.44+7.73° 37.28+5.16° 13.16+£2.71¢ 25.83£2.31°¢
G4 27.11+4.81° 28.44+1.99° 47.40+6.45% 35.40+3.94% 11.99+2.71% 25.03+2.62%
G5 28.05+5.53¢ 28.35+1.51° 50.72+7.98¢ 37.84+£5.37¢ 12.88+2.82¢ 25.18+2.18¢
G6 25.80+4.13% 27.70+1.27° 45.26+5.56% 34.49+3.74%% 10.78+2.04% 23.67+2.08"
G7 24.23+4.01° 27.79+1.66° 47.78+7.71¢ 36.33+£4.92¢ 11.45+2.99% 23.62+2.79%
GS8 25.35+7.02% 27.58+2.20° 46.44+8.79% 35.07+5.57% 11.36+3.39% 24.13+2.54%
G9 26.69+2.87¢ 27.93+1.48° 43.38+6.55" 33.09+4.20% 10.30+£2.57° 23.47+2.50°
G10 27.17£6.11° 28.3442.54° 48.49+7.42¢ 36.18+4.44% 12.32+3.16% 25.01£3.27%
Gl1 26.04+4.04" 27.85+1.28° 47.85+7.80°" 36.13+5.47° 11.73+2.55 24.33+2.19"
G12 30.98+4.74¢ 29.04+1.53¢ 51.75+6.71° 38.21+4.14° 13.54+2.76° 25.9342.40°
G13 24.72+3.38° 27.90+1.17° 44.33+6.51% 33.74+4.32% 10.59+2.39° 23.68+2.25"
Gl4 23.53+4.70% 26.83+2.45 44.86+9.47% 34.38+6.19% 10.48+3.43° 22.91+2.87%
Gl15 30.66+4.91¢ 28.63+1.62% 51.68+8.93¢ 38.5245.99° 13.15+3.13¢ 25.1742.30°
G16 23.56+2.68° 27.32+1.37" 41.3346.07° 31.64+4.45° 9.69+1.78° 23.36+1.64°
G17 24.93+4.61° 27.63+2.32° 42.54+8.52° 32.3245.54° 10.22+3.09° 23.58+2.77°
G138 23.92+4.78° 27.09+2.10° 44.27+6.30* 33.94+3.98% 10.33+2.53% 23.07+2.49°
G19 28.07+3.78% 28.62+1.64% 49.9245.31° 37.08+3.23° 12.83+2.25% 25.55+2.09°
G20 25.81£3.00% 27.36+1.26° 44.74+6.76 34.26+4.71% 10.48+2.20° 23.25+1.93°
G21 25.93+4.35% 27.82+1.62° 44.75+6.85% 33.99+4.79% 10.76+2.38° 23.87+2.54%
G22 23.44+3.77° 26.74+2.32% 40.03+4.79° 31.08+3.37° 8.96+1.74° 22.23+2.58°

(¥4 to be continued)
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(%% 4 Tab. 4 continued)
Eigil 7298 /mm I1SD/% Hidi/g F /g Bk /g HIAR/%
group shell width index of shell depth total weight shell weight meat weight meat ratio
G23 29.17+7.76 28.17+2.04% 47.83+10.81°" 35.90+7.04 11.93+3.92% 24.43+2.98"
G24 25.8243.64% 27.5241.30° 43.87+5.07* 33.48+3.67% 10.39+1.64° 23.62+1.86
G25 24.18+3.18° 27.19+1.53% 42.81+5.66° 32.73+3.85° 10.09+2.04° 23.40+2.20°
G26 28.00+4.02° 28.46+1.51% 45.66+7.81% 34.20+4.92" 11.46+2.97% 24.75+2.39%
G27 21.99+4.06° 25.90+1.51° 40.39£5.67° 31.54+3.94° 8.85+1.92° 21.73+2.12°
G28 22.67+4.44% 26.22+2.16 43.33+6.41% 33.63+4.13™ 9.70+2.47° 22.13+2.49°
G29 25.77+4.09" 27.86£1.67° 46.86+6.20%" 35.49+3.79° 11.37+2.57% 24.02+2.45"
G30 28.52+4.45% 28.26+1.82% 50.47+7.45° 37.49+4.76° 12.98+2.99%¢ 25.46+2.85°
average 26.51+5.67° 27.85+1.96° 46.49+8.30%" 35.10+5.34 11.39+3.13% 24.1342.70
control 20.39+1.62° 23.69+0.95¢ 43.17+£5.47% 33.84:+4.20™ 9.33+1.46° 21.58+1.46°

s [ o B A R 5 B AR T A BB 2 [7] 22 55 1 35 (P<0.05).

Note: Values with different superscripts within the same column are significantly different from each other at 0.05 level.

£ R R R (P>0.05), HAth Mk 225 13 (P<0.05),
B AR MR E AR FE X IR $E T 3.72%~30.01%,
HrprevifemB R, IARRMN5ETE. ISD.
PR X B2, Hh5e58 . ISD BB E & T
X IR (P<0.05), G1 &WiA: KR 35 8 25 R F 3
L K Z A Y DL K B 41 (P<0.05), A K AL 34
B, HA R R AR 22 R s BN, 28
FEEJFANREP>0.05), G3. G10. G12., GI5,
G19. G23. G26 WM& WAKEIrZE R AR ¥
(P>0.05), AEKMEREMURT GI, (B T HALKER
YR RN IR, FRHWEA —E AR
24 12 AEMEREEXES T
XTERIMFE B A s A R R AE 12 A A K

PEIRDEFTAH 0, 25k 5 FiR. &Mk
Z A 8 IEAH G, A OGPk 3 Ok B R
(P<0.01), HR/NFEEZES. 5o . ek H5an
MR, 298 0956 Fil 0.841, oK
ISD., MAEE ., 5 AREE . R RA G R
AN BEL FEEE . BRIREE Z (R AH R R,
KPS HIh 0.988, 0.965, 0.912, ISD 55617 .
FeTE . R OCHERR, 5 RRA R R,
%7 0.894, HIARE ISD. #AEM MR, 4>
W14 0.894 F10.897.,
2.5 TMENHEBRRNLILE

B, £RXRTREAERY &S T
XARLL, {H22 58 532 (P>0.05, K 2 fIE 3). Fr

x5 12 ARAMEEEEHIRREKEKEXED

Tab.5 Correlation analysis of growth traits of the deep-cupped shell shape Crassostrea hongkongensis families at 12 months

n=600
E2N FEw 7k LT ISD HE SEIE Wik Bk

trait shell height shell length shell width index of shell depth total weight shell weight meat weight meat ratio
FEw5 shell height 1 0.701"  0.956™ 0.826" 0.638" 0.547" 0.759" 0.790
55K shell length 1 0.8417 0.482" 0.470" 0.423" 0.526" 0.482"
59 shell width 1 0.842" 0.666" 0.577" 0.781" 0.798"
ISD index of shell depth 1 0.647" 0.545" 0.785" 0.894™
JAT total weight 1 0.988" 0.965" 0.760"
5t H shell weight 1 0.912" 0.655"
AR E meat weight 1 0.897"

H A% meat ratio

1

% FORASENE 3 (P<0.05); **F IR AH G A 12 3 (P<0.01).

Note: * means significant correlation (P<0.05); ** means extremely significant correlation (P<0.01).



%5 TSR TRIMITE R A W R AR A I S A TR H 877

100 w1Hi#& 1 month B 2H# 2 months m4H i 4 months

TETE /% survival rate
~
3

W
o

NS
S

10

2l !" =1 12 <

n=3;x+SD

B -;_ & B £ B

12

@C$0<§@c§&Y&é&9§%§®c?&%?&c?&c&&%&&c&@%@ 5@

K F family
B 2 RIMSERIEEAENG 1 H R3] 4 H IR E R R R0 LR

Fig. 2 Comparison of survival rate among different deep-cupped shell shape Crassostrea hongkongensis
families from 1 to 4 months
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Fig. 3 Comparison of survival rate among different deep-cupped shell shape Crassostrea hongkongensis
families from 6 to 12 months

BRAE 1 AR 2 A BB R R & AF I R,
WEhEN, 298 BFEP>0.05), 4 A#BE, Frg
KA R BT B0 TR, IrA R E2AF
TR AE I EANT T 1 AR ITA R R A R
{E T W0 200 28.53%, J5 DX ] Rk 57 X £k

JERR M E Y ZH %, Gl. G3. G10. G12,
G15.G19. G23. G26 fifiH £ 7 A & (P>0.05),
HAF R AL B B R R, E R R B 2/

HR R, REREOMAEE, SHMER2ZE
S E(P<0.05), 4 )G, &K REWEREH T
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K, T RRIR BN, iR BN, FIERET
R 3 22 S N BRI, T BB 55 A D3 I 9 DX A 5% A
ARWEETEEMREAR K, 12 ARTARR
TENG R AR F X HRZH 4R 8 12.25% J&NHE D
HERKBBL Gl G3. G10, G12, G15, G19, G23,
G26 HIAFF m MAET %, 4 AR E 12 ARfr
TR 2 KT HA R R FXF R4 (P<0.05), &
AN R A P e

3 it

30 RMERFBEHIFRZERKERLE
TR R R, PR TR, A R A X
B, NTEAGHAENRE, ReAH X Pk ik 17 2
RIEF; [ AW H e 2 A TRk & 1 Ik,
msew . k. &%, BE ., RIRES, BRI
(R AR AR SE LLT R B I v
VS S0 B A AR SERIBE AR, SR FHSE I8 5L D 1E
NIRRT, FIHRREFH AR TH—
WM PR T WR R, B T RN i
PR R ZR AR Sl O AN AE DU 9 2 KRB, 5 R B
TR M1 58 TR s A 5 R R AE 4 AN TR H
NFRZRFEm K E7EAF H R0 A —8o,
A K B AR A — Bt FERE DL, RRIR &R
AR AR B BRI 225, [R5 X IR
FHEGAE MR IR T 3R M st A% o AR
Nilsson-Ehle £ 3 KRR 548 i P Boa Ttk
(I — RIVHIE N, B BRIk X ), X s
A8 DR X o R A A R AR R Y, 85 R A
WAL S B NINR R LEGIERTT, Ko s:
AR SEIO) RS 2R AR A K R A A 3
PR S HAE K R T AL AR SE 3E R T 25 5
TEIREE Jy T, B A2 K PR N T 9 R R
FEASZEG R anfrRl . KR . R, JRRE . RE
FEAF, TR AR, ANRERTFRIEAF B AR
PERAIIRF I —E W 22 5, g iy G17
G20, WNFZRAE6~9 d F19~12 d BYE I FE ik
it E S EE, HARRGAR KRS
ARV 2SS, FEALR R ERRNEEE
IEERAR B, JF Hoamad e W s g, ()8
FEARGEFE— B, © i B b sk 2 PR 5% 14 52

FWXFh 22 7 B T A R R sk, EHtk
PR 3 e R 1Y) 2 S 3 A% ik DR HE RO TR e
R, 58 45 R 5 H At = 2 78 51 58 b DL
(Patinopecten yessoensis)!''*! | 451% (Sinonovacula
constricta)'™ | A £ 5 (Crassostrea gigas)™™”
GOV RS R AL, AR LB, ALK
B, i RRWTFH5EmE . SFH R UK
R TR R R AE 12 A, B R &
Forn. ek, Feve. ME. BIAE. HAXR, &
BIEH D WFEY B ERT A, &Lk
PRI {E A HEE B2 32 55 3.72%~30.01%, Hir
ISD 215 T 17.56%, 7cFitém 1 30.01%. [FIEfAT
ARFZMFTHE . ISD, R & T ], H
o9 . 1SD 453 = X B4 (P<0.05), TRt R
AR R ), Wl s 2
R RET, AT EBH R A KR R 1Y
TR SE R s AR08 i 3R o DRIV R A i 4 W K
R TACIEIE T ARG X, 3 X BR 5% R 2240 7 g
A A, (BEAR IR LA ERKAD
PR BIME R, W G8 FKRIEL U R A K
B ERTHME R, Gl 5 R LEAHE I H
T B A A KA. RIRE R FATE AR
AR KRR R B 22 5, UEBHAE TR M 5 T
BHIEAR R R PHEERRNBEER, H5%5
FEAIEAER, o L — TR RN, o
— Al fb A K BCR R IE N, R L R 3
PRI, ] 3 B e O PR BA AR R MR R K R,
VIR A K g A, DU R A KR AR B B
A
32 REFRMEXMESH

A EN HRERFTET T EE,
Evans 22 12 AN KPR 005 [ I 5% 28 526 26 1A,
B DL T O B PR S AR B BT 3 B R AR,
A3 AR X T T PR R R R
AR bR, A7 B 2 OO R R Z (RS
—ERTEEIEMLRR, 55 FEHAMERKMR
B SR BERON o AR X A5 0 H A bR, M FE b
RAT DI —Fher Gk a vk, o4 1SD it
Bk, MeeteR SH R . ek e
FUI KR, —ERRE E X 3 MR E RN
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SE, MFeE . el . SE o MR M AT K
(B HRIEAR . AWESE D, TCiE & &)y H A A
DU, &R R E KA ISR 5 A
BRA B, QA DU 45 5% 3135 76 = A Lo IR
IR 5.23%~16.32%, 5t KIERE 7.94%~10.69%,
12 A& R R A KRV B E A o R4 48 =
3.72%~30.01%, X PiHA M 7e IR A 18 B 5 A
FEAEBAL LS b HA — b, 7E R L aT (kB
R R BRI R BE 8 i AR K R N R
B e R 1 S IR SE 5 (C.
virginica) ‘Wilde strain’ i 27, tUESE 74 W5 Y
o I I A K S R 3 T AN [ PR A7 A P )
B R o ABFFE T 12 AR R TR TR AL A5
P BT IR B, 45 MR 2 R34 308 20 B g 25 1EAH ¢,
AHSEME R/NFAE 22 5, U WX e — PRtk 9 B4 ok
£ 0T [E) 2 52 ma H A — A SO LA R e . B
T, SeE S55ETE | ISD A M iRcR, FX5E
T HEEER, RAFTX5ETE . ISD )2
FH. e 55em . 7ol ISD. H AR
K, KX TEHATHEZRET, 1 EBEZWIER .
5t SD., HAREMWIR LT . ISD 5788 .
FEOE . HRRA SRR, 5 R RA SRR,
FWTE T A A= KPR b ISD 5 M A R e B U8
Vi f5c 157, 1SD X H R SR 1 Tk ek, X ISD i#F47 L
B E, mAMTHRRAEZEES, W okE
KT o X 6 RH o v] 14k 19 7 B g 25k
Tr7eMPERIE T, TERZ A TRt ir L,
AR B RAOR A S 3, HROR A 5T T,
X 45 s 548 S M FL B UL (Chlamys nobilis)!** il
TP A5 224 g i bR A% A S PR A S 4
—%. A 1 FNEE SR, MR E—
MHAERFMENLGEEE MR, 5HAESEN
B E MR, HA RSk s .
75 LR 1 R A RIS B 0 RABVE FREIE . A
Uk, 38 a5 B AR B BE RN B IR AT 7 B A (IR
SR E 4R, 1R AERIER . AR
T R 5 i R
33 RMEEEFEEHIR AT EMBELE
FAR B G PR A s B A A — A~
BUREAR, [T X AR E N AE . TR

N

[

FEWE MR T BRI PR BE ) FIdL i Be )y b, 7
15 208 PR U0 A B O R B 18 ) At
Re 1, WIVE R — LB AR, B NI X
R TR A 5 M R LA IR A I F 5T, Dégre-
mont 45 P7E F IR RIS T 43 AN KR
Wi MK R, LIRS o A7 6 26 52 i,
SRELEAARRR R TR EERBREZRRK, %
KA @RV RA -, S HKREN
e, KOV T A 5 A e L R T AT R AT LAAR B ek
Ko FHEHPE T REe KR HZ R R
2R 22 8 2 A4 U RNHE DU P A2 305 PR fE, &
MR Z R s A F I B B 1 2 A A 35, HAE
AN A A A B Y R IR A s AT MR, TR
Z AR A G P A7 R . AT R BRI 52
T WS A W0 5% 2R A ) MU RIHE DL 9 A7 05 R b %
H O 3K Mg N B, TR, A REH
KA B BB R R R R TG R, 25
AU, UL KR TE ) B AE N R RE )8 1G 22
SR/, AT RE S 4l H b R] 55 G A BT AH G RROE A
Koo gl HOBEF WK BRI R BE A R 7 — A 1
HARKMRE, RRY) 225 FE A5 w35
AN o ABAEREDUIART, IR R BAF G A 6 — i
WIFERRES, WA R RFE TEIMNEX,
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Comparison of growth and survival traits among different deep-cupped
shell shape families of Crassostrea hongkongensis

MO Riguan" % XIAO Shu', QIN Yanping"?, ZHANG Yuchuan', MA Haitao', YU Ziniu'

1. Key Laboratory of Tropical Marine Biological Resources and Ecology, South China Sea Institute of Oceanology,
Chinese Academy of Sciences; Guangdong Key Laboratory of Applied Marine Biology, Guangzhou 510301, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: Crassostrea hongkongensis is mainly distributed and cultured in the brackish waters of the south China
coast. Crassostrea hongkongensis retains obvious local characteristics and is the most important oyster culture
species on the southern coast of China. The color of the soft body is milky white, and has the advantages of indi-
vidual hypertrophy, rapid growth, high yield, excellent taste, and high market value. As an important morphologi-
cal trait of oyster, shell type is one of the targets of oyster breeding; the shell shape is more attractive to consumers,
and if it is related to meat yield, it can increase the oyster’s commodity value and present a greater economic
benefit. At present, no studies have reported the breeding of oyster shell traits in C. hongkongensis. The aim of this
study was to cultivate varieties with fast growth, high quality, and strong resistance, and to promote the stable,
healthy, efficient, and sustainable development of the oyster farming industry of C. hongkongensis. In order to
create a new strain of C. hongkongensis with a deep-cupped shell shape and improved growth traits, a breeding
program of family selection was initiated based on the wild population of this species in Taishan Town, Guang-
dong Province. The shell depth index was used as an indicator, and 30 full-sib families and one control group were
established using a nested design method with shell type and growth being the major breeding objectives. The
growth and survival performance of each family and control group were evaluated in the larval and juvenile stages.
The results showed that the average growth traits and survival rates of each family were higher than those of the
control group during the whole growth period. In the larval stage, the average shell height, growth rate, and sur-
vival rate of all families were higher than those of the control group. The average shell height of all families was
higher than that of the control group by 3.78%—7.73%, the growth rate increased by 7.86%, and the survival rate
increased by 2.85%—7.32%. In the juvenile stage, the average values of shell height, shell length, growth rate, and
survival rate of all families were higher than that of the control group , shell height increased by 5.23%—-16.32%,
shell length increased by 7.94%—-10.69%, growth rate increased by 9.55%—20.16%, and the survival rate increased
by 3.45%—-12.25%. The growth traits and survival performance of different families also differed markedly in dif-
ferent stages. The average growth traits, growth rate, and survival rate of G1 were significantly higher than those
of all family and control groups in the whole juvenile stage. The shell height, shell length, shell width, index of
shell depth, total weight, shell weight, meat weight, and survival rate of the G1 family compared with the average
of all families increased by 9.83%—54.75%, which was higher than the average of the control group, with
23.34%—-80.77% at 12 months. At the same time, G3, G10, G12, G15, G19, G23, and G26 also presented greater
growth and survival advantages during the juvenile stage. Studies have shown that breeding populations of C.
hongkongensis families with a deep-cupped shell shape have great advantages in terms of growth traits and sur-
vival performance. G1, G3, G10, G12, G15, G19, and G23 can be used as breeding materials for the late devel-
opment of deep-cupped shells of C. hongkongensis with excellent growth performance. This study provides a
theoretical basis and useful practical materials for the cultivation of a new strain of C. hongkongensis with a
deep-cupped shell shape and excellent growth traits.
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