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NEFME RIREGFH, RAMTEZE PCR HARIITRRLEE, ST REML N5 24 A %52 (45 4 K
PRRFISE AR 28 SRR, O RKeE Rogs . k. BE ., 5TE . LW, a*(ZLaih g
HOA b* (1 b 5 R O A% 1 R i K, KR 0.35£0.13, 0.18+0.09 . 0.20+0.09, 0.16+0.08, 0.16+0.08
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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 #MHEFE

1.1 kgt

2014 NI ZRFL L X FRAE A2 4 SE K
HWRR R, PRE AR RN STk
AROC RN R L, T N3 T AN T
BN MERE S, EBCHE AR R T R AT AW A, i
PSR AERG B, SR V-7 85 IR, — MERC — 0,
PO IE RS, #5730 MR E R, 2k 58
e, BRI TENL, RAFAE T0%IH
1.2 Wik, BMEFMFEX

TG AR R PR, BTE 5 L
SEACAR AT, Ak KO KR, BRI
FERIAE 30~50 N/mL, W EEFEHITE 23~24°C, 2K
YA 29 22 h, KB 2 D B4 H, XA R0
AWML R TR, WE%E, K5 BHERSE
= DB HIR A A 500 L SRR H T 5 5%
iR IR 53R S I E PRGSO, D B
HUB L R] 5~6 A~/mL, B E FER#=H| 1E
1~2 M/mL. BR#EK 1 R, WRIEEKHE, %R
it S5 4 P (Isochrysis  galbana) F i 3 (Platym-
onas sp.)o 4t Wi & F B S ARG B, B E
JERE, HHWERTE R AR KR 0.5~1.0 cm IPEEA
i DL SEHEA TR SR AR, IR R B R, (RIE A G

R R —E, 2016 4F 5 H MK A IR RIESE B
R REALRE 2 1 T1R 528 MM
1.3 IEFRiE
131 EHKMERMUZE 2% FREEITE,
W2 A FACK AW e L sek . 7e%E . B
SeEMRE, HRREEDTFTAKLIE: HRE
(ISF)=P4 T/ 5 F x100%., 5 HIFE 42 IR Brake 25"
75 e SRR A(ISA)=5E 58/58 B x100%; 5%
RIFE R BASB)=7¢ K /5¢ i x100%. T A K 415
FES TN, PRAFTE T0% A .
132 mWRNE g FRAEKHE R
TKPE VTS, A& BOR 6% B IR S5 R 41
W 2 h, FHE B E, BREHEY,
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U5 S REARAIL LA K A 7 A P52 Ak B 4 A4 4 A
K 2 A PRFR IR Des(6500 kKW)KT I AE Ay e
— SR, BCEAEREA ORI, SR 4
SEAEARFIARNL =3 09I /i k450, H B AR L
(Nikon D80)RAERF KM, MHHLSE &N T:
Fohbizt, JEIEIA 1/5.6, BOERTE] 1/80 s, ToAR£E,
TN, AR HERE N, MR BRRRE R
3872x2592, f¢f#K JPEG k&' 5% ] Photoshop
CS6 MR TR A REESE L, a. b1H,
HT L. a. b EAEIRENEGHE, 52T
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K FH R /S8 AT 3R IO AR R AR A

DNA, HAk#/ES R Li 207 FIH 4 HE 5O
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# PCR W A G, 575 Fldcid PCR Y4 4%
155 W2 1. PCR Y SN S5 AF A1 B A P 2 HR Liu
SEUS Tk . FI#KPE GeneMarker 2.2.0 4347 1
FFEEHAL i Cervus 3.0.7 F: T KSR ES, %
WRCEA A 7 5K, AT T REE S R 2R & E R 47
P,
1.5 RS

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

Yi = 1+ ac + fige + €k

Ao, Y AHEDROUIINE, 1 R SARIIE, ap N
PEBAGRUNE, fix AR BRI (EL45 3 [ PR 240 ),
eix ABEDLFR 2 . R ASREML 4 rh i 29 s AR
KSR E AT IRAL S 4GS

2 #RE5HW

21 RRETE

T 11 AT AT 5 T35 8 A L K
6.3, FEHIEIEE N 0.63, LB HEPIC)
SEEMESR 5.9, Ho 8 MUK PIC>0.5, RN
mIEZEM. F 9S%MEEERET, SRl
IR 100%, HTEARRISRE:, 516 T804
PR Y e BIACREA, SRR T4 YRR 97.7%.
ETFRELSTER, 30 MRRZBETFA A%
IR RES, T 2~46,
22 REMK

K5 % R R A KA MR EE . bR
LR R RBESHOLE 2. ERERSHUD, &
HERSHAIESE ., 2E . WEMHRRNE
S RBUE, N 28.93%~43.15%, HATH KM
MR T, MLZF, 5em. ek, F8%8. 7%

x1 KHIFHMDESE PCR I4HE RHFE

Tab.1 Multiplexes of microsatellite markersfor Crassostrea gigas

Bk 7R B

qo o b ] 1(s_3"
;% l{jc:; Prir;jlfi;if:é:e (35’)—3') i/ C HK/hfbp
T, fragment length
Panel |  ucdCg-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 E1l TGTAAAACGACGGCCAGTTGACTGTTCTTCGTACCCATCA VIC 50 155-165
AGGTGGAACGAGATTGCCTTT
otgfa0_0007_BO7F TGTAAAACGACGGCCAGTTATCATCGCGGCAATTCGTG VIC 50 279-295
GCAACTTAGCTGGTCGTTCC
Crgid 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 traitsin 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 KL A FISe AR 80 B 78 3 R Bk, 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 L4
R I A o R
23 =fESH

KAt W R KRR 7 AR s AL O L sk
FRMERIA I E 3, e/, 7ok, %%, &
.ol WE. AR, SRR 4. 5ol
8 B. L*, a*Hl b*Myistfe JIIRIE 0.35+0.13
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 F10.19+0.08, 55/ . o1 .
SEUL . RNVEL . STHE R P [R]85 AH OGRS A
FHRBIRIEASE, MR, FEREE 4. 7oildsE
BB, L*. a*F b*2Z [A] D) J 5 Hofth A KPRk 2 (0]
FEAETA G . FEBEA T IR, 5Tim . 70 T AL
5 H A A KPR AE SRS, 4308 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; FEHIHEE 4 AT RIFEH B S5 mH
R R AL, 435 —0.94£0.16 F1-0.77+0.19;
L* 538K | 5% AR %) 35t % AH G #R A IE A G,
3R 0.49+0.29, 0.70+0.25, 0.54+0.33; T a*Fl
p* 55 | 7 MR T Y 8t A% A AR Ry TR G,
HABRYEA T, L* . a* I b* =35 [ Y 35t A% AH DG PR
HAEWRMESE, LS oM, N
—0.96+0.04, L*5 p*Fl a*5 b*HEMERAR, 705

}-0.08+0.36 F1 0.21+0.31,
3 itig

WG SRR AN R R ELRENRES
8, st it eErm A A EENERE
o B PN 7 R s AR A A
Wz, R AR, 52k, %, RE
R T 8t A5 1 —BEAE 0.15~0.49 ., 0.20~0.36,
0.15~0.45.0.14~0.37 #10.27~0.35 J [ 921, &
W R SR KOF o SR, TEX BB IE T, KR KRZHTF
HANFRAE, HEERRERENAFRSERERZ
P22 R, SEGRIE TR, AR5
KT RRIRFEWNITHER TR RBAE R E R
ZR, PFEMEARKAYS R, k. AE
FUEH B8 f% J140 98 0.35£0.13. 0.18+0.09 .
0.1620.08 F1 0.20+0.09, AbF @K, 72 % Fl Al
FRYEAE Sl 0.07+0.02 F1 0.11+0.06, 4b Tk
-, BEAR T B R B A KR pE .
& TIAAUEMEIR A RRAE, 1 LR 2 B A 1
AR ST B RRAE, L R Y 5 R B VR SO0 BE i R
Wi KW R TR | A AR R RIS R A
JT b PRI AR, PEAS s A ) nT e AR K 2=
5o BAN, AMERAE KB BEAS TR DL B A A ) 35t A% T
Al 5 5 BB A AR A [F] 34 2 % 15t 4% ) B PP A 45 2R
R P, SRR Lab 350G T 5
SRS LY a* I b*ARfET1h 0.13+
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0.09~0.69+0.19 . AWF5Eh, 76 H B AR 0S4
L* . a*Fl b*1if% J1°0 0.16£0.08~0.27+0.11, 5
HAFTEEE AL B 58 st 1% o B K 45
G AU RN B iR L e Ry A D &y )
YERBET BAR, Hedt i iy s i, f B
RIEH W ERITE R, AR E R TR
G RIFE B 4 FNFe BITEEL B WL 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 AR IEET

BB 1 BRI 2 B MR A7 22 Tk TR i 3
FVEH, IRBEAPEXT g m g R, L 7e &
Hgn SR Se R AT IR T, AR AN B T
WO S SR, RIS BEAHOC I E R, Mistfe )
B B PEIR SR R, AT ) 2 e B R AR AR Y
Ptk . FEPRESUOMGE T A B B W5 A 454
P bR T80 1) 28 A SC R8st A5 AH DG 35 R IEAH G, X
BB B AT B AR R MERAE S B AR MR T B BT,
Hofth Az AR AT I8 B R IR B RCR . ABFS
HZAEM, KA RN SEmE . SER AR E
5 G Al A A PR A R DG P A v 43 B 0.40+0.65~
0.90+0.14 . 0.39+0.55~0.97+0.24 I 0.50+0.66~
0.99+0.02, FHXTFE H K405 & R mE . se KM
RS KR TR F A, HA A K R T
ARAT I I R A BE i o 05 1) 72 TR 8 B4 M O
Y 05 ot BT AR AR AR, 42 G 2R B 5 1) 7 A {1
DL 7o Wi e TR 40 4=0.25, e RIFE% B=
0.637% gk iiii, AHFSE rpFE RIFE R 4 MIFE B4R %K B
HremB R aAEE, 45 -0.94+0.16 F1
—0.77+0.19, KWL LIFE =R e E HbREF, 7]
REAN 22X A 7 0 ol | R AR

T A PONRE T = M WL (Hyriopsis cum-
ingii) N 5¢ B €6 5 BRI A PR AR SC PEAR G, R
0.02~0.18., FHFHL NN T 572 4 KA W5 e 5
TRFE S HSG £ A K MR 2 ] a8t A5 4 563 Ly
—0.04~0.26, i {8 2 ¥ 2z 8] () 38t 1% A5 5 v [ oy
—0.25~0.37, AWF5EH, 7o G i R A S5
5 MR Z )R 35 AR A OC E FE-0.09+0.42~

0.91+0.74, A [EPEAR B] (a8 AL A G 22 Sk,
o L5 ERSHOREH K, S 0.49+0.29~
0.91+0.74, seZHE], L* Y a* M CTE s
H-0.96+0.04, L*5 b*Fl a*5 b HHEMERAR, 7
W4-0.08+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 BEARE R, 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 B R S e E
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 S KCE AR 15t
B ogelk . BE. FeE ., LY. aMF bR NGEE
Kt i R B B AR MR, U AR5 5 B K 47
PR R AR, I B AR AR S ARAH G, X7 .
FETE . MEAM Loh TR TR E 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] a2 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,
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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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