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Fig.1 The C. gigas with golden shell color
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Tab.1 Analysis for the parameters of the golden shell
color of 9-month-old C. gigas

K% family L* a* b* AE
G, 42.2745.63 3.31+1.11  34.72+4.44 15.50+3.94
G, 44.48+4.84 3.11£1.87 34.44+4.11 15.45+3.84
Gy 42274523 4.01£1.39  35.61+4.43 16.34+3.99
Gy 41.64+4.86 2.07+1.13  31.95+£3.75 13.07+5.62
(€5 43.58+6.19 2.93+£1.14  34.04+4.31 15.38+3.44
G, 45.03+4.74 3.01£1.52  36.36+4.97 17.26+4.52
Gy 44.91+6.55 2.09+1.25  33.80+4.57 15.47+4.06
Gy 45.53+4.73  2.57£1.19  34.58+£3.72 15.52+4.21
Gy 46.95+4.29 2.18+3.21  36.21+4.46 17.57+4.80
Gy, 50.40+3.59 1.99+1.87  37.13+5.58 19.83+5.04
Gj3 43.54£5.76  3.13£1.29  36.17+4.41 16.99+4.04
Gy 45.58+3.28 2.45+1.44  35.79+4.55 16.42+4.38
G5 43.89+£3.99 5.21£2.29  35.51+4.36 16.54+4.49
G 47.65+4.11 2.63£1.33  36.27+2.95 17.64+3.78
Gy 45.81+£3.80 3.98+1.42  36.73+2.37 17.67+2.63
Gy 43.47+£8.80 4.90+1.58  36.54+5.88 18.92+5.68
Gy 42.5144.86 5.00+4.80  35.27+4.15 16.55+4.95
Gy, 45.61+4.63 1.77£1.39  32.18+4.06 13.46+4.18
Gy, 41.95+4.23 2.96+1.19  33.43+7.40 14.97+3.87
Gos 42244436 3.97+1.31  35.21+4.26 15.62+4.17
Gog 40.70+£6.26 2.94+1.33  32.62+4.16 13.76+3.42
G, 40.03+£5.10  3.53+£1.29  32.72+£2.56 13.324+2.43
Gog 48.72+3.74 3.03£1.16  39.01£2.65 20.51+3.24
Gy 46.80+3.29 2.06+1.43  34.37+5.30 15.84+4.25
Gsg 48.29+2.56 3.07£1.15  38.97+3.21 20.15+3.57
C 39.9549.99 -0.32+0.81 21.09+5.86 17.25+8.30

AER) R MIA K i, H0.80+0.01, S5AER AL
ATt s, }0.37+0.69(#£3).
23 IARKHIFFTEMHREEKERNEE
HXxMFTEEXMEIT
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Tab.2 Descriptive statistics for
the golden shell color parameters (L*,a*,b* and AE) and
the growth traits of 9-month-old C. gigas

PR trait FIME mean Ar#EZE SD TRAH% CV
7, iH/mm SH 55.80 7.34 13.14
7 %/mm SL 36.22 5.09 14.06
76 /mm SW 18.69 4.10 21.92
MHE/gTW 19.64 6.25 31.84
L* 4455 5.50 12.34
a* 3.12 1.99 63.89
b* 35.18 4.69 13.34
AE 16.39 4.56 27.82

®3 IARKHBEEUERACSHMEENCTR
%), BEEEXCEZAMEREEAX(T=A)
Tab.3 The heritabilities (in bold at the diagonal),genetic
correlation (above the diagonal) and phenotypic correlation
(below the diagonal) of the golden shell color parameters of

9-month-old C. gigas

Z¥ parameter L* a* b* AE
L* 0.13+0.09 —0.25+0.16 -0.02+0.20 0.01+0.19
a* —0.19+£0.06 0.69+0.19  0.33+0.09  0.31+0.09
b* 0.43+0.05 0.45+£0.06 0.30+0.13  0.37+0.69
AE 0.51£0.05  0.43£0.06  0.80£0.01  0.38+0.15

KRR wr, BIRIEA G . BARAHCT T, a* 5
7 98 ARG PE A XS e &, M 0.26+0.15, L* | b*,
AES 52K 0 HH M Flla* 5 52 55 19 A0 G 14 7E B
ZHGEERM RPN &AL, 2598 -0.03+
0.25. 0.04+0.20. 0.09+0.18410.03+0.10; FAIAH
KW, AESFEMAHCHEMY &&E, A
0.13+0.07, L*55eKmyAHCHE . a* 55cmrAH
PERIb* . AES TG HEE A S 80 5 45 4F
AR AH OGP A R R A, 3 1 2 0.01+0.05
0.06£0.09, —0.05+0.0551-0.03+0.06(%4)

3 TR
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Tab.4 Genetic and phenotypic correlation between the golden shell color parameters and

growth traits of 9-month-old C. gigas

. L* a* b* AE

trait Ty " Te o Te " Ty "
e SH 0.10+0.13 0.05+0.06 0.03+0.10 0.06+0.09 0.14+0.13 0.12+0.07 0.17+0.13 0.13+0.07
7ok SL —0.03+£0.25 0.01+0.05 0.15+0.18 0.08+0.06 0.04+0.20 0.09+0.05 0.09+0.18 0.11+0.05
T SW —0.04+0.18 —0.10+0.05 0.26+0.15 0.07+0.07 0.07+0.18 —0.05+0.05 0.12+0.16 —0.03+0.06
ME TW 0.09+0.15 0.01+0.06 0.09£0.11 0.09+0.08 0.14+0.14 0.08+0.07 0.20+0.13 0.12+0.07

AL B R T kAl ok TIRE. HETE A5
HRETMEREB O 2SR, 7 TR 6
R Ryt — 7, P IRIEOW TS 2 Y
SUORARRAREE LAz, i HA 6 A 2% 1 2
AR, ZBEAE G  OCIRALEE A R AR
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Estimates of genetic parameters for
golden shell color and correlation with growth traits in the golden shell
strain of Pacific oyster (Crassostrea gigas)

WANG Xuelei, LIQi", YU Hong, KONG Lingfeng
(Key Laboratory of Mariculture, Ministry of Education, Ocean University of China, Qingdao 266003, China)

Abstract: The Pacific oyster (Crassostrea gigas) accounts for the largest production of all bivalve species in the
world, and shows a wide range of between- and within-individual variation of shell colour trait. However, little is
known about the genetic parameters of its shell color trait. Four generations of family selection and mass selection
were carried out to develop the excellent strains of C. gigas with golden shell colour and rapid growth traits. A
total of 25 full-sib families from 10 male and 30 female parents were established successfully by using the method
of nested design in 2014. These parental breeders were collected from the fourth-generation selective strain of C.
gigas produced in 2013.At the age of 9 months, we measured and compared the phenotypic growth traits and the
shell colour parameters based on the CIE 1976 Lab colorimetric system among progeny. The genetic parameters of
shell color pigmentation and correlation with growth traits were estimated using ASReml 3.0. The results showed
that the average values of the colour parameters of the L*(lightness), a*(redness), and 6*(yellowness) were greater
than those of the control group except AE (colour difference), especially b* which represented the difference
between the golden breeding strain and the common population, evidencing the expected selection effect of the
golden shell color trait.Coefficients of variation of the progeny were 13.14%~31.84% for growth traits, and
12.34%—-63.89% for color parameters, suggesting that there was great genetic variation. Heritabilities of L*, a*, b*
and AE were 0.1340.09, 0.69+0.19, 0.30+0.13, 0.3840.15, respectively. The phenotypic correlations and genetic
correlations of L*, a*, b* and AE had significant differences, with the ranges of —0.19~0.80 and —0.25-0.37
respectively. The phenotypic correlations and genetic correlations between the growth traits and color parameters
were very low, ranging from —0.10 to 0.13 and —0.04 to 0.26 respectively. The results demonstrated that the
heritability of the golden-colour shell trait of C. gigas was significantly moderate and high except L*, suggesting
the potential for the selection of the golden shell color trait was high. However, indirect selection of the shell color
trait using growth traits is infeasible due to their low correlations. Furthermore, only the color traits and growth
traits were selected as the targets of selective breeding at the same time, and the traits could be improved. The
present study provides important information for future selective breeding programmes for C. gigas with golden

shell color trait.
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