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WE: UgidigEs: 4 RERET P05 B KW (Crassostrea gigas)iEE & NEAR, g IS T 30
MEFBRRRIRATME, RAMIEZE PCR #HARMITRALE, 3T REML A5 24 A7 AR W 4K
PR EMRN B S8. S5 REM, AP R RS, kK. AE. wE. LHE). a@giit s
FOM b*(FE W B IEEO MR S E &K, K 0.35+£0.13, 0.18+0.09, 0.20£0.09 . 0.16+0.08, 0.16+0.08
0.27+0.11 F1 0.19+0.08, 7% . WE ., HEAR, 5TRIEH 4 MFEAIER B 1L 1 IR KFE, HRIGE 0.07+0.02,
0.11+0.06., 0.02+0.03, 0.08+0.06 I 0.11+0.06, 7. 5ol 5%, GAE . 705 FIP E 2 (8] Y3 (5 FH OC 2 B AH
KEPRIEAD, Fod, 5. Sele A E 5 A KR AHDC 8GR, 2000 0.4040.65~0.90+0.14 . 0.39+0.55~
0.97+0.24 Fl 0.50+0.66~0.99+0.02, 5eAITEEL 4 MFEHIFEE B Sem¥I AR M AR, 475]0-0.9420.16 #
—0.770.19, FUALLAFE mAR T HAREE, Al BEA SR A7 R o K= AR . 5e A KA 38U 4 K
YRR 22 8] 1935 15 40 5635 FF 20 —0.09+0.42~0.91+0.74, AR e 22 RAR K, Hibh L 5EKSHGR LML
B, M 0.49£0.29~0.91+0.74, EHLUFEE FTK BEM LT —A N EE HEs, Hofb g KRR AT LIS .
SeOBHE] L* 5 a* A R S, H-0.9620.04, L* 5 b*Fl a* 5 b*AH B, 43515-0.08+0.36 F1 0.21+0.31,
FALL LRk T BAREE, AT AR a* (8. ABFSE 8 A HH E 5T 8 K AL UG8 5 2 B A 7 S Aok £ 50 B4t T
SR

KR KHW, RO R AR ek, siE 7, sES8Mhit
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HA AR, PR AR, R A
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Evans Z58F 1] 26 N4 FI R ZVEAG T K H W55
FHAOW SRR SGEAL S AEE N, TR
HELE 3 AEBIESE T 36 4N, 24 AN 32 A4 TR
K Z, AT R A5 Gy AR R A AR R 1 3 A%
TIRRAEA S EH SR 25 e MK R
AL T 5 & KAt Wi s et Rst e S8 2R,
X BTG, KRERM T RXRSIFFRENITIE,
Toik 5t A HERR IR BE R 20 15t A% S 80 THERf MY
S, IF HOCHEHERIE AR D, A X T E
BT R B SEGE T 2w A T
ARBFFELLFE A KA WG BE E R M, R
HRP it dsr 30 MR R R, 7EHF S5
B AR SR, THBRA IR E g, D TR
FRICAHRRLEETFB, WG T 24 Al A K
SR R 12 MR RS AMRIE bR S HL
B TE N 7S R ST 3T R 0 3k R Lt B R

1 #MEEFE

1.1 E3igit

2014 4E LR FL L XA AR 4 ek
PG R, PR SEBRUN . SEad
ROE R IAEAE R 2RI, T3 N N TR
BN MERE S, IR & T R A AW A, i
RN ON, SRV S, — BT =,
PAEIE IR A, B 30 MERIME R K5
R, BOED R FEL, TRAFAE T0%IHE
1.2 M. EMEFMFER

MG o8 BUR B R AR ML . EAE 5 L
BEAAR b AT, SRk O AONERK AL, R
PEHILE 30~50 A~/mL, iR BEEHITE 23~24°C, 32K
DRIEALSS 2 22 h, KB Z D B4 H, XA
HAE MG R, W=, K55
i D L IR A 500 L BURUAR P 715 5% o
WA R SRS R T REEC Wk, D B4
WU BEAEE] 5~6 AN/mL, F 8 S s i 7R
1~2 N/mL, RER#EK 1 R, RIEERKH B, R
it 5 & W (Isochrysis  galbana) M 3 (Platym-
onas sp.)o 44U & EH RS AIRM B, B E
FOR M, BT S AR R 0.5~1.0 cm B A
B DUSEEAT i B FR, E AR R R, PRIEA B

R R —E, 2016 4F 5 H MK AW R RIEFE BT
IR BEPLR AR 2 T8 528 A4,
1.3 #ERlE
131 &£RKERNE 2% FREEINIE,
W Fr A AR AW sE e . e, e, B
FHEMAE., HRAREUTARXITE: HAR
(ISF)=A H/ B HE x100% 7 45 $Z  Brake 2
(75 1 SERREC A(ISA)=7E %L /58 95 < 100%; 5C
RIFE%L BASB)=7 K /5T Fix100%. WU A 4 15
R AWV, RAETE T0%I K T .
132 mEERNE g A RAeREHE G
KL 1>, TA TR TECH 6% 1 W E RN 7
Wi 2 h, PRGSO R, BREMEY,
BRI b B A S ALAE R GE(CVS, com-
puter vision system)il &7 4, B> RS8R AR
VR BCHT REARAIL LA KRR IO ) PEIAG AL B AR 2 A
K 2 AN BRFRAEE TR Des(6500 kW)KT H1E hy
— VR, HCE AEAEAS L N, SEURAL A
FEREA TR HL =4 W e 7 Ry 450, fli T AR L
(Nikon D80)RAEZF KR, ML S B E T
FahbisX, SR £/5.6, BLHTE 1/80 s, JoARfE,
TN, AN AR, A RERE RN
3872x2592, F£fi# N JPEG # ="' 5% i Photoshop
CS6 MR TRz At RBIEASE L, a. 14,
MF L. a. b EHARIRENEEE, FEEFTH
e, R
Lightness
BERETT I
240a
T 255
240b
T 255
Ko, L3RRI, EeARYIIRIE SR 100, 584
BPIIRE R 0; a* T gkl o 35 50, IEfARK
I BB ARG 1) 210, R /N 3R 20 7 Al 1)
S(n; b oM ECERE R, BRI REIE
i ), S N R i ) s ()
14 RRETE

SR FHE B W /S8 B SR AR R AR A A
DNA, HAR#E/ES S Li 07 FIH 4 42 w568
PCR 3 11 M DA 55 % BT A REAR BE T 38, £

L*

100

a*

-120

b* -120
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# PCR W A, 5175 Fliis PCR Y 4 5%
H4E DL3R 1, PCR Y SO A5 A1 S W F27F 2 BR Liu
U D5k . FEKPE GeneMarker 2.2.0 2 M T2
FEFEEHAL i Cervus 3.0.7 F: T KISREL, %
HROEAZE I 7 =X, AT W] BT R B SR % C R Ay
P,
1.5 HESH

K F Excel 2010 1 SPSS 18.0 # 4%t FR/E
KAPRSERSEAMARSE L. o b*HITHI
St ab B, PR EETR I ASREML R4 ZEK
HEAT BB ANHESY, BN 2R R S B AY, 1
A ELAARB A

Yi = 1+ ac + fige + €k

Ao, Y AHEDROUINE, 1 R SARIIME, ap N
PEBAGRUNE, fix AR BRI (G453 [ PR 240 ),
eix ABEDLFR 2 . R ASREML 4 rh i 29 s AR
RASRIE AT AL S E A

2 HBRESH

21 RRETE

T 11 AT R 5T 34 4 6 BE K
6.3, FHHIBEIE R 0.63, ZEAFE A E(PIC)
FIER 5.9, Hrp 8 Mgy PIC>0.5, KK
HEZEM. 1 9S%MEEERET, REl%e
R 100%, ST KPR, 516 HFAA
PR Y BIACREA, SEBREF 458 YRR 97.7%.
FTRESRER, 30 MRRZEPFACMAEL
AR ZE S, I T 2~46.
2.2 FEMER

K Wi# R R A KM AR BE . i
LS RZBESEOR 2. A RERSH0D, &
RSO SE ., E . WEMRRND
SRR E, N 28.93%~43.15%, HAK KM
MR . MILZ T, TR, k. %%, %

Fk1 KEHHIESE PCRSIYAS RIFE
Tab.1 Multiplexes of microsatellite markers for Crassostrea gigas
4 i 5 BT (53 =£ZE jﬁi%
5 locus Primer sequence (5'-3") f ); fragment l:ngth
Panel 1  wucdCg-117 F-TGTAAAACGACGGCCAGTCCAAGCTTGCACTCACTCAA 6-FAM 58 290
R-GAGTGTTCTGGTGTGCCAAAT
ucdCg-120 F-TGTAAAACGACGGCCAGTGGGTGAGATTTAGGGGGAGA 6-FAM 58 152
R-CTCCATCAAACCTGCCAAAC
ucdCg-198 F-TGTAAAACGACGGCCAGTGAAAGACACGACCGGAGAGA 6-FAM 58 230
R-CTGATGATGTCCCACACCTG
Panel 2 ucdCg-146 F-TGTAAAACGACGGCCAGTCGCTCTGGTCTTTGTTCCAT NED 58 218
R-ACCCCAACAGATCACAATCC
Crgi3 F-TGTAAAACGACGGCCAGTTAGGATGAGGCTGGCACCTTGGA NED 58 161-173
R-GCCTGCCTTGCCTTTGAGGAATA
uscCgi-210 F-TGTAAAACGACGGCCAGTTTCACAATGAAGATGACAGTGC NED 58 316
R-CCTCCTCTGCCTCCATATCA
Panel 4  otgfa0 0129 Ell TGTAAAACGACGGCCAGTTGACTGTTCTTCGTACCCATCA VIC 50 155-165
AGGTGGAACGAGATTGCCTTT
otgfa0 0007 _BO7F TGTAAAACGACGGCCAGTTATCATCGCGGCAATTCGTG VIC 50 279-295
GCAACTTAGCTGGTCGTTCC
Crgi4 TGTAAAACGACGGCCAGTCCAAAACACGATAAGATACACTTTC VIC 50 235,238
GATCAGTCCCTCACATCTTTCCTC
Panel 6  ucdCg-200 F-TGTAAAACGACGGCCAGTAAAGTTGCTTTGCTGTCGTC PET 54 254
R-CGCTAACGTGCTTCATTCAA
otgfal 408293 F-TGTAAAACGACGGCCAGTACCCTGGTTTGATCTGAGAAATG PET 54 118-122

R-TCTAAGGAGTGTTGAGTGTTAGTAG
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Tab. 2 Phenotypic parameters of growth and shell color related traits in strains of the white-shell Crassostrea gigas

MR trait MMA%L number  ¥J{H mean P2 SD We/ME  min K AH max AT R EUY% CV
7% 3 /mm shell height 516 100.24 15.58 55.82 157.02 15.54
5 /mm shell length 516 58.08 10.11 27.99 122.70 17.41
FE5&/mm shell width 516 36.84 8.02 15.81 73.64 21.77
A /g total weight 516 91.31 26.42 31.33 194.93 28.93
727 /g shell weight 516 64.38 20.45 5.91 147.54 31.76
P4 /g meat weight 516 26.93 11.62 1.65 73.72 43.15
i1 1A 2 /% meat ratio 516 29.37 9.25 3.77 60.78 31.49
SERUAERL A ISA 516 0.37 0.08 0.02 0.79 21.62
FERIFE AL B ISB 516 0.59 0.11 0.05 1.25 18.64
By L* 515 71.42 9.25 22.14 90.13 12.95
EARE 3 RENE 515 -1.09 0.33 -1.82 -0.01 -30.28
B Wl TR AL b 515 -2.49 1.98 ~7.00 4.09 -79.52

RIFE R A FISE AR 80 B 78 3 R8Ik, M
15.54%~21.77%. e PR, a* F b* B ¥I{E 5351
H-1.09+0.33 F1-2.49+1.98, $EiF 0, FKILEL 4
R W oA R
23 EESH

Kt wi A K MR e R G A% ) L sifk
MR MBERIM L 3. 5om. 7ok, 7%, &
Lol WE, R, RREE 4. 5ol
B OB, L*. a*F b*HyistfE IR 0.3540.13
0.18+0.09 . 0.07+0.02 . 0.20+0.09 . 0.16+0.08 .
0.11£0.06 . 0.02+0.03 . 0.08+0.06 . 0.11+0.06 .
0.16£0.08. 0.27+0.11 F1 0.19+0.08, 5¢f . oK .
FEUL . R | FETE IR E 2 [R] Y 54 A G RN e Y
FPHRBHIEARDG, HRE ., SeRIEE 4. 5eildE
BB, L*. a*F b*2Z [0 DL R 5 HoAlh A KRR 2 1]
FEAEUAE DG . TEBHEMOCTT I, 7o . FeTa ML
5 A A KR A DG A, B 0.40+
0.65~0.90+0.14 . 0.39+0.55~0.97+0.24 1 0.50+0.66~
0.99+0.02; FERIFEEL A FIse BI85 B S5t mh
R MARSE, 435 0-0.94£0.16 F1-0.77+0.19;
L* 536K | 5% R AR R (14 35 % AH G #R ol IE A G,
A3 591K 0.49+0.29 . 0.70+0.25. 0.5440.33; T a*Fil
b5 Fe e | 7 R LR EE [ 38t A% AH AR Ry TR G,
HASCHEA R, L* . a*Fl b* =35 (0] 1t A5 AH DG 1
HAEWBEHZESM, 15 oMMt A
—0.96+0.04, L*5 p*Fl a*5 b*HFEMERAR, 505

—0.08+0.36 F1 0.21+0.31,
3 itig

WS RN R R ELRENRES
B, st it st a M A A EENERE
Mo B NN G = R 8 AR T TR Y i E
Bz, REVIKEYE . 52K, 585, RE
R 848 1 —EE 0.15~0.49, 0.20~0.36,
0.15~0.45.0.14~0.37 1 0.27~0.35 J [ 921 g
W KO- SR, 7RI BB IE h, KRR KZHTTF
HUphFRAE, BEERERZNARSERERZ
] 22 5, FHGRE AR AER P ARBEE
KT RRIRFENITHER TR RS RE R
ZR, PFEMEARKAYS R, k. AE
FUEH B8 f% J140 98 0.35£0.13. 0.18+0.09 .
0.1620.08 A1 0.20+0.09, AbF /K- 725 Al A
AL Sl 0.07+£0.02 F1 0.11+0.06, 4t Tk
-, BEAR T B R B A A K R AL . it
e AR AR AR, T H 2 B A 1A
AR ST B RRAE, BE DR Y 5 R B VRSN BE 3 R
WA A WG AR TR | A A R A ST R A
AL BT AN TR, TEAR S 438t 1% o ml BE A AR K 22
o BEAh, AMERA K B BEAS TR DA R A A6 38t 4% 1F
A 7 9 BB AR AR TR [ 1 2 % 184 ) I TP Al 45 2
R P, SRR Lab $50EAG T 5
SRS LY a* I b*ARfEF1h 0.13+
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0.09~0.69+0.19 . AWF5Eh, 7¢ B AR 0S4
L*. a*F b*[13845 71 0.16£0.08~0.27+0.11, 5
HAFTEEE AL B 58 st 1% o B K 45
G U RN B iR L e Ry A D &y )
YERBET B AR, Bedt i n iy s R, if TR
RVEE B BRMATE F . AR B R AT T K
G RIFE B 4 FNFe BITEE B BstiE J1, ik
0.08+0.06, 0.11+0.06, J& FAR/KFisfL Ji. A0F
78 PRV R R R IR IR0 7 sC0EAS 8t % 18 kil
i, HURIRIRMN A KRN MBS T 2~46 Z [,
2B . R ERARB A T 2 (5 5 B (E i
&K, AT g S 80 T IR B R RR P

BB 1 BRI 2 B MR A7 22 Tk TR i 3
VR, IREEARPExT g m g R, e &
Hgn SR S R AT IR T, AR AN B T
WO S SR, RIS BEAHOC I E R, Mistfe )
B R PEIR Sl R, AT ) 2 b 1 B R AR AR Y
Ptk . FEPRESUOMGE T A B B W5 A 454
P bR 8] 1) 28 A SC R8st A5 AH DG 35 R IEAH G, X
BB B AT B AR R MR B AR MR T B BT,
Hofth Az AR AT I8 B R IR B RCR . ABFS
HZAEM, KSR SEE . SRR AR E
5 Al A A PR A R DG P A R 43 S 0.40+0.65~
0.90+0.14 . 0.39+0.55~0.97+0.24 FI 0.50+0.66~
0.9940.02, FHXIFE H K405 & R mE . se KM
MEGA KR TR R, HA A KRR AT
ARAT I I R A BE i o 05 1) 72 TR 8 B4 M O
Wi 05 b BT AR AR AR, 42 G 2R B 5 1) 7 A (L
DL 7o Wi e TR 4 4=0.25, e RIFE4 B=
0.637% sk iiii, AHFSE FpFE RIFE R 4 FIFE B4R %K B
HremB B aAEe, 5 -0.94+0.16 F1
—0.77+0.19, FRWULLISE =R e F HbREF, 7]
REAN 22X A 7 0 ol | R AR

T IS5 POMRGE T = A WU (Hyriopsis cum-
ingii) N 5¢ B €6 5 BRI A KRR AR SC PEAR MG, R
0.02~0.18, FEHFHL NN T 72 4 KA W5 sk 5
TRFE S HSG £ A K MR 2 ] a8t A5 4 563 Ly
~0.04~0.26, i {8 2 % Z 8] () it 1% A5 5 v [
—0.25~0.37, AWF5EH, 7o G i R S5
5 KR Z )R 35 AR A OC E FE-0.09+0.42~

0.91+0.74, A [EPEAR B] (st AL AH G 22 Sk,
e L5 ERSEOREH K R, S 0.49+0.29~
0.91+0.74, seEBHE], L* Y5 a* M CTE R
H-0.96+0.04, L*5 b*Fl a*5 b HHEMERAR, 7
W14-0.08+0.36 1 0.21+0.31, W57 T 5% (K415
PEF RS @R L5 A KRR DL K5
R L5 a*a] o] DL T BEARERE . R IREE SRR
F& B B 0 AR R T B A A 11 1) 38 1% AH S AE AR 3K
KZFEL R H WG R BRI ST
TR 5 (0 38t % A X 1 A ) PO AT g e A [ i
B i RIS R 2 R

i L prik, DLEA v m & KCE L 15t
B orelk . BE. FeE ., LY. a¥F bEAENGEE
Kt m i R B B AR MER, U AR A% 5 B K 47
PR RACR, I B AR MR SR AH G, X7 .
FETE . MEM Loh TR TR T R, Ho
() LA R DL B B RS A8 525 . A
R AR EMR AT R R I B AR . e
S8 L* S a*H TAERMTAG, U LRiEE
HAREE, W] [al 2 ARG a*(E; SR, b* 5 HAbM:
MR AL CHBEAR, T EXT T OSE b T
IMEARIEE o PP A A 7 R A WA & R Y R Ah
EERM T ERNSH TR,

S % 3 Hk:
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Estimates of genetic parameters for growth and shell color traits in
the white-shell strain of Pacific oyster (Crassostrea gigas)

XING De, LI Qi, ZHANG Jingxiao

The Key Laboratory of Mariculture, Ministry of Education; Ocean University of China, Qingdao 266003, China

Abstract: The Pacific oyster (Crassostrea gigas) is the most widely cultured shellfish in the world. There is con-
siderable focus on improving selective breeding procedures for economic traits. We used specimens of the
white-shell strain of C. gigas after four generations of family selection as parents to construct 30 full-sib families
in a nested design. A mixed family approach combined with parentage analysis using highly polymorphic mi-
crosatellite makers and REML based on the animal model was used to estimate genetic parameters of white-shell C.
gigas at the age of 24 months. The results showed that heritabilities of shell height, shell length, total weight, shell
weight, L*, a*, and b* were 0.35+0.13, 0.18+0.09, 0.20+0.09, 0.16+0.08, 0.16+0.08, 0.27+0.11, and 0.19+0.08,
respectively. Shell width, meat weight, meat ratio, and indexes 4 and B of shell shape showed lower heritabilities
of 0.07+0.02, 0.11£0.06, 0.02+0.03, 0.08+0.06, and 0.11+0.06, respectively. All phenotypic and genetic correla-
tions among shell height, shell length, shell width, total weight, shell weight, and meat weight were positive. Ge-
netic correlations were higher between shell height, shell length, total weight, and the other growth traits, ranging
from 0.40+0.65 to 0.90+0.14, 0.39+0.55 to 0.97+0.24, and 0.50£0.66 to 0.99+0.02, respectively. Genetic correla-
tion between index A of shell shape and shell height was —0.94+0.16, and —0.77+0.19 between index B of shell
shape and shell height, suggesting that shell shape would not change if just shell height were selected in breeding
programs. Genetic correlations were significantly different between shell color traits and growth traits, varying
from —0.09+£0.42 to 0.91+0.74. Higher genetic correlations between L* and growth traits indicated that direct se-
lection on L* (the same as shell height, shell length, and total weight) could improve other growth traits. There
was a negative genetic correlation between L* and a* of —0.96+0.04. Conversely, genetic correlations were lower
between L* and a*, and between a* and b*, suggesting that selection to improve L* could also decrease a*. This
information will benefit genetic improvement of the white-shell strain of C. gigas.
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