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Fig. 1 Index of shell depth size distribution of
C. hongkongensis and parents selected for

truncation selection (black parts)

EE N B RR R 10%, HEEERE N1.755",
FIHB Sk 2, 85T A4S B DI K (ISD=30%)1
S0, VR IEBELL(SG); FEHLAREI AR T
PEHUSOA AN AR Ry X BEAH (CG), Geit ik £ 41 Al
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Tab.1 Parents information of the selected and control group of the deep-cupped shell of C. hongkongensis

ZH 5 IHE S 2 THESEEL FerE/mm ek /mm 5% %% /mm ISD/%

group female male shell height shell length shell width index of shell depth
WA SG 36 14 101.84+14.89° 66.71+11.03° 55.6346.75" 33.1142.57°
XA CG 33 17 109.30+19.18° 73.47+11.82° 43.80+7.51° 24.15+3.87"

e [F AR AN E TR R 2 57 3 (P<0.05)

Notes: Dfferent superscript letters within the same letter indicate significant difference among means (P<0.05)

R N T A 042 46 1 7 X040 ) 3 S R M1 5
RUREAR B e 5 2 (SG) RIS HR4H (CG). FRAERT, 2
BRI A5, DB T s Mg s, e
APERE, FH300H i P 42 52 5 98 L SR A 28U
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% W8 Hadley" ' Fll Zheng! 45 i) )7 B3+ vk #%
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X _
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25 5 (P>0.05, 3R2). RM ST R Hs A 05 £ 4
FOE BRZH B SR A B0k B [A] — BERlAEAR, SEAHY
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Tab.2 Egg size, fertilization rate, cleavage rate, D larval rate, metamorphic rate of the selected and

control groups of the deep-cupped shell C. hongkongensis

215 YR 4%/pm SEHER Y% R/ % D% /% BEEY%

group egg size fertilization rate cleavage rate D larval rate metamorphic rate
WA SG 53.89+3.33° 94.74+2.26" 91.34+3.00° 83.68+2.29° 61.94+4.41°
X CG 54.44+3.00" 94.28+5.13" 91.68+3.10°" 83.76+1.96" 61.7245.22°

Vs W AR RER [F]— 1 5% B G 8 3 2 7 (P>0.05)

Notes: The same letter in each line means no significant difference (P>0.05)

Hp [ 7K 7% 2% 4= 3 /5 sponsored by China Society of Fisheries

http://www.scxuebao.cn


http://www.scxuebao.cn

36 KopE o R 44 %
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TRIB#% M FHER
Tab.3 Mean shell height of the selected and control
groups of the deep-cupped shell

C. hongkongensis at different ages

H b/ 5efE  shell height

X A
control group

age prik 4t

selected group

Zd#/um  larval stage

3 83.25+6.02° 82.17+4.02°
6 119.33+8.00° 117.67+6.74°
9 195.42+11.66° 192.67+11.88°
12 244.08+11.77* 239.33+10.47°
15 325.42+48.04° 318.25+11.68°

R a5 8 /mm  intermediate cultivation stage

30 5.69+0.54" 5.14+0.75"
60 8.17+0.69" 7.82+0.69"
90 12.97+1.26" 12.16+1.40"
120 29.69+3.57° 27.33£2.36"
FRBEH/mm  later grow-out stage

180 45.66+5.72° 40.74+8.27°
270 56.21+5.33" 53.05+5.89°
360 65.52+6.81° 60.36+5.92°

e B AT AR AN A 5B R 22 57 5535 (P<0.05)
Notes: Different superscript letters within the same column indicate
significant difference among means (P<0.05)

gy O DLE o AR K AR bR, A5 SRR 4R
HARER I Be A KA T X IR, 9H WS AT B4l
U BEZH 1 56 15 00 B B 22 5.(P>0.05); 12 H % Al
15 H i, HePedl &l d i 52 5 35 0 3 R T X IR
FE 1 (P<0.05),

i) B SR, 2k R 2H 5T IR 4R TR IR

H, EEEHFMSBALI0H . 60H 1. 90H #
()75 25 A B (P>0.05); 1200 I, HEPed %
T KT R IR 2H 5% 15 (P<0.05).

FERNEW, 180H AR, EHAMTEE . 7
K. FE%E . FERIIEMDASD). M . HAK TR
SR HR I B E E T B2 (P<0.05), STE A A
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(P<0.05), 5ot . B IR F R, £l
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2 1 A A K 8 AR 34 8 T BR AL (P<0.05)
YA ERKW, mEAARERYET
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Ja s dEARREE SR, 120 H #& Z Hi5T AR
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$D(ISD)¥ i 3 & T X I 41 (P<0.05), & . &
AR E . A RAE360 H % 5 JT Ih B B %
ZE5,
2.3 EIFAFMITIBLE360HRE B KB R

X % TU1 7 70 e s o 05 A 32 35 2 R X6 R 4
FE360 H % 19 A= K MR IEATAH OG0T, 45 Mtk
Z RO IE AR O, (EURE DG 1 3 R B R /)N
FETEZEFERS), Fofm oA 3 (P>0.05),
5 H A PR AR G PER B 35 (P<0.001), 5% i 7E1EHE
RN P 575 . BME . SRR =M
KM AR R WA G . 7 K 5 78 5 AH S 1
.35 (P<0.05), 5 HAMIRAH A 3 (P>0.05),
PIBERE, BEANNLRA T SREE, K
AR 5 1 M DG 1 H R (3 (P<0.001) LI K, FE ik
PR O R4 90 9 0.983F10.957, 78X} I 2H
FH IR 50125 0.989F10.969, HINR G588 . 5
o BORKE R . ISDMI MR K, S1SDA &
PESR, 78 365 41T B8 41 v i 40 S 1 45 1 Ry
0.920/10.935, ISD 5 7¢ K BYM KA i3 (P>
0.05), 5 At MR AR CHER B 3 (P<0.001), Hir
5358 IMRRMAE R,

24 RESH

B H AR, 52 m T aEie
SRR, R4 H ) <op [E] B 3R I <3RS
W6y, 4], 5T B2 R I N 0.363+
0.167, FImE3K5 2 1.678%+0.416%, T
AL F1°00.207+0.095, HERE SRR, FemaoF
WP W 8 0.639+0.115, F3 L 318 N
7.618%+2.666%, V-3 BLSL 5% 11°40.36440.065
FERUG W, FE 0 BB N R 0.668+0.179,
55 3RS H8.861%+3.072%, V-4 LS5t 1%
J1°50.381+0.102, Zad —4FERyEE, 360 H # ]
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Tab.4 Comparison of growth traits of the selected and control groups of the deep-cupped shell

C. hongkongensis at later grow-out stage

VEgR 180d 270d 360 d

traits SG CG SG CG SG CG
FeK/mm  shell length 33.51+4.81° 29.47£7.03° 45.43£6.19° 44.23+5.49° 51.27+5.48" 46.20£5.19°
FE% /mm  shell width 20.16+3.38" 16.17+3.35° 27.43+2.82° 24.45+4.12° 33.26+5.52° 27.89+4.78"
ISD/% index of shell depth 25.57+4.25° 23.30+3.00° 27.04+2.22° 24.86+3.22° 28.3142.67° 26.03+2.82°
/g total weight 14.24+4.42° 11.44+4.43° 25.72+4.98" 23.84+4.33" 51.21£12.09°  48.55+11.11°
F:H/g  shell weight 9.64+3.12° 9.29+3.55 19.07+3.28° 18.08+2.98° 37.61+7.64° 36.86+7.08"
AR B /g meat weight 2.77+0.90" 2.15+0.95 6.65+1.86" 5.76+1.60° 13.60+4.79° 11.69+4.24°
HA#/% meat ratio 19.81+4.34° 18.47+3.00° 25.51+3.04° 23.92+3.24° 25.98+4.00° 23.53+3.43°

e F— B E—AT WA A A F B FROR 2 J7 23 (P<0.05)

Notes: Different superscript letters within the same column at the same age indicate significant difference among means(P<0.05)

%5

AR PR R R ARIR R A A X BB A 360 B 0 £ MK AU AR X M AR

Tab.5 Correlation analysis of growth traits of the selected and control groups of the deep-cupped shell

C. hongkongensis at 360 days

PR T F o ME FLE PARERRE AR ISD

traits shell height shell length  shell width total weight shell weight meat weight meat ratio index of shell depth
5efsr  shell height 0.268 0.910%** 0.890** 0.815%* 0.947** 0.784%** 0.849%*
5tk shell length 0.276 0.541** 0.340 0.346 0.307 0.239 0.315
5% shell width 0.938** 0.431* 0.790** 0.693** 0.889** 0.851** 0.943**
S total weight 0.874** 0.253 0.788** 0.983** 0.957** 0.631** 0.667**
5tH  shell weight 0.826** 0.285 0.724** 0.989** 0.888** 0.485** 0.537**
WARMR)T R meat weight 0.911%* 0.188 0.856%* 0.969** 0.921%* 0.819%* 0.826**
HA%  meat ratio 0.841** 0.038 0.871** 0.731** 0.628** 0.867** 0.920**
ISD index of shell depth 0.854** 0.114 0.926%* 0.672%* 0.582%** 0.790%** 0.935%*

VE: AR TE R (P<0.05); ** MO MENR 35 (P<0.001), XF ALk BN, KL 5 A

Notes: * . significant correlation (P<0.05) ; **. very significant correlation (P<0.001), above the diagonal is the selected group and below the diagonal is

control group

T U150 780 7 e L 0 7 4 5 T M e R S N L
fRARAs . BLELBE 14300 0.872 8.549% . 0.497,

XT3 B JE W 78 R 48 2D (ISD) i 17 18t % =
BB, ISDIF- 34 BE £ 24 0.748+0.066, F-
13845 3515 499.090%+0.565% , V-2 B ik AL H
90.426+0.038, Zid—JAAFEMREE , 360 H i It
ISDRYIEFE SN sl ik As . BLSLisifL J1 43 il h
0.809., 8.759%. 0.461 (7).

3 iR

VR BR AR, PR, SR TR
N TG PR AR, RE 0% P 3 M 7 77 2 AR 3k
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P A 5 s o 0 R AR SR T T 2% 7 B A AR O R
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EFHARWETF SRR, S —AEmEs
B, EHEAAHE TN A A A A K R B3
PAF T RIAFA s ot ROR s o 3% ) W%
15 FNISDIY -3 38t A% AR AR 29 J19%, X —&45 5 AH Lt
FH A 27 3 A RO R BRI G W5 (Ostrea

edulis)™ . 7&JE & 4G (Saccostrea commercialis)™

—= P = 0
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Tab. 6 Selection reaction (SR), current genetic gains (GG)
and realized heritability (hﬁ) of shell height from
the deep-cupped shell C. hongkongensis

strain at different ages

Hi#/d biEE IS AL TRAH % BLELiAE )
age SR GG h

FHM  larval stage
3 0.269 1314 0.153
6 0.246 1411 0.140
9 0.231 1.427 0.132
12 0.454 1.985 0.259
15 0.614 2253 0.350
FHME mean  0.363+0.167  1.678+0.416 0.207£0.095
thiElEE SR intermediate cultivation stage
30 0.733 10.700 0.418
60 0.507 4.476 0.289
90 0.579 6.661 0.330
120 0.738 8.635 0.420
FHME mean  0.639+0.115  7.618+2.666 0.3640.065
FREH  later grow-out stage
180 0.595 12.077 0.339
270 0.537 5.957 0.306
360 0.872 8.549 0.497
SFEME mean  0.668+0.179  8.861+3.072 0.38120.102

®71 RMFZBEEFEDIEREE FREHISD
EERE. EERESMISEEED
Tab.7 Selection reaction (SR), current genetic gains (GG)
and realized heritability (hﬁ) of ISD from
the deep-cupped shell C. hongkongensis

strain at later grow-out stage

Hib/d AR AR/ % Blsifl
age SR GG hy
180 0.757 9.742 0.431
270 0.677 8.769 0.386
360 0.809 8.759 0.461
i 0.748+0.066  9.090+0.565 0.426+0.038

mean

SEATE B0 8 AL AR RIS A, W] RE S AW R AR R
IR A R A 5, LR A b 2 485 /)
%5 L AR WA ] TR A 2E R . J34h,
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g JLUT20 ARSI ) 3 B AL R T R A 1) 2R DOk
P MERRAER . NT K. ghiiEE . #Hillp
[B) 55 5 S W2 B A3 A R 3 R R — 3k, T
N PR 5 % BE A ) 22 5 2 h T st fe 22 251
Ao B IR 25 S 0 32 R R R N TN A A
R BERE, BT BB 7E R IR B A
KM W mAE A, T = AR T 3 B AL A X R
HAE R IR T 22 5000 ARSI oY 45 Rl
ARG o E B T 38 A X e s A 1 7 R Db AT
VERE, 0 DUIRAS A KR A R TR M 5T A i
AR BEF OB R
AWM E MR ERE T EE,
Evans&5 P2 124 K7 5 4 W5 7] e 58 3R SC 00 3=
B, EROph DL AR i B S B AR S B TR E
Ja AT, I T AR AR o £ X R TV A
WG PR R BN R B AR B E AR, AR
ANEERZBA—EERIEMHX LR, WTES
HOH M A K MR B . MEC S
FE NS — R %) B 3 5 T[] 4 R ) L At B
— LA PR R BECY S AE X T 0 e b
AR, MSEHER AT DA — R R B E R, W
FARPEISDITE T vk, MFEMIR 5S4t Wisem . 7%
K. RRBAEEVNLR, —EBRE L HX34
B EIL R E, mxm. ok, ek
R 2 o 0 A ) R AR B . AR SR DA
SRR DN BHin, AURS TEFERY R L
VEPE RN, ] s Al o AR KR R AR AR T AR
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B AR A SR R, R WIXESE R TE E Dt
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R S R — B, LG —JAFERIRIEE
SR, MaEtRE -1 aRAERENE
LG F MR, 38 it 52 B4R B DI Sk BN (L g
IRAGFE RS IR M 52 B g 4105 . i HLRE AR A5 4R
KACR . P 0 A U LW B &R
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B F 45 (Ostrea chilensis)30 F % 1) 5¢ = 1845 11
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Estimates of genetic parameters of growth-related traits for the selective
breeding of deep-cupped shell Crassostrea hongkongensis

MO Riguan *,  XIAO Shu', QIN Yanping >, ZHANG Yuehuan', 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: In order to breed a new strain with deep-cupped shell of Crassostrea hongkongensis and better growth
traits, a breeding program of truncation selection was initiated based on the 2-year-old culture population of wild
C. hongkongensis collected naturally from Taishan Town Bay, Guangdong Province. The index of shell depth was
used as an indicator, with 10% retention rate and 1.755 selection strength. The genetic parameters including
selection reaction, genetic gain and realized heritability in larval stage, intermediate cultivation stage and later
grow-out stage were estimated. The results showed that the shell height and index of shell depth in selected group
were higher than those in control group, and the genetic parameters increased with the growth of individuals,
showing a favorable genetic improvement potential. The average selective reaction, genetic gain and realized
heritability of shell height at larval stage was 0.36340.167, 1.678%+0.416% and 0.207+0.095, respectively; at
intermediate cultivation stage was 0.639+0.115, 7.618%=+2.666%, and 0.364+0.065, respectively; and later grow-
out stage was 0.668+0.179, 8.861%+3.072% and 0.381+0.102, respectively. At the later grow-out stage, the
average selective reaction, genetic gain and realized heritability of index of shell depth was 0.748+0.066,
9.090%=0.565%, and 0.426+0.038, respectively. The research provided useful data for the breeding of a new strain
with deep-cupped shell and good growth traits in C. hongkongensis.

Key words: Crassostrea hongkongensis; deep-cupped shell; index of shell depth; mass selection; genetic

parameters
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