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BAFK AP REVLEE 30 NHEDL, 790,180 1270
H I, 4390 bR - RO A DL 5% 8 Rlae
K% 0.01 mm,

15 HEFEHH

K FH Excel 2019 F1 SPSS 26.0 k{4 X 4) gt
HE DL AR K N7 Bt 647 0 . MU R B S
ASReml 3.0 F2&/74H A9 29 AR KA SR 2 (REML)
XA A MR B 8 G SEGHETTIEAG . RN
Wi, s MR AT ik, THEOR R AR K B B
Fom MK AL J1 o 18 HXRER BT, AT



578

ZEWRAE: TC SR 5 AR A AT LB B A AR A 5 15 2 RO A 843

[ — A= K B B 7 i 5 7E 1K 2 8] 13545 AH OG5 R Al
1P = VA NTILY/ BIR
Yip=utagtfite:
K, i, j, K IRIRN ARG, ARG, A
o Y ARERARER A, g0 MR 0 S
SEIE, aye MR AZ RN, fi R RN (B 4E
LR RBER), e MBENLIR 22 . BT R RZNIR
SN P AR BN B 2 OB £ BRI,
B e a4
Y,jkzﬂ—i—a,-jﬁe,jk
B A A R

2
h2= 20'a
2 2
o, +O_€

FEALAR S 5 R B M A 2R
COV,(x,y)
Jo ()0, (»)
_ COVp(x,y)
C0,(x)0,(»)
Ao, B2 s S, of KRG )y 32, o HERE

p

D72, x, y o3 ERIR AT AR O BT A AR
COV, F COV, 43 31 W PEAR 22 18] 1) 382 4% Bir 7 22 20
Ty RPN T7 2240y, o, 0, 73 B N 8L TT 224157,
RANT7 2 Ir BIbRIERE

2 HREHMH

21 HKNMEEEROHEREST

SRR AW 1S R A A KR i £ RS HUE
TIFHR L AEARRERK B, 788 KA 1E R
R RPN, A R R R 13.56%~
52.85%, HMEDUIIAS S RECH 23.16%~52.67%. #H
b2 R, 7o S KAt A KMk i 28 S5 R BON IR,
4 B ST MK AR R R B R 5.67%~
20.97%F1 5.27%~23.86%, HE UL 50510 21.57%~
33.08%F1 22.56%~32.98%., LA I 45 BEKHIETE R
EERRZMMES T R, BABRRMBEE
5, ATAREEXAETE R T A R . e K g
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Tab. 1 Description statistics of growth and survival traits of the purple shell Crassostrea gigas

H#%/d age PR trait FHMH mean A max fe/ME min FrifE2E SD AR R % CV
1 5¢ 17 /um shell height 70.64 92.36 57.37 4.33 6.13
581 /um shell length 79.28 94.31 65.78 4.17 5.27
FE1 #/% survival rate 72.72 94.79 50.66 9.86 13.56
6 5¢ 15 /um shell height 99.75 120.78 81.67 5.66 5.67
51 /um shell length 101.49 127.63 79.17 6.92 6.82
115 # /% survival rate 51.12 91.67 22.77 16.36 32.00
11 5¢ 17 /um shell height 131.95 199.43 96.17 18.74 14.20
581 /um shell length 119.86 199.06 91.13 20.13 16.80
1715 # /% survival rate 37.21 85.42 12.87 17.90 48.10
16 5% 151 /um shell height 166.10 263.45 108.04 34.73 20.91
51 /um shell length 151.32 257.97 102.96 36.11 23.86
115 /% survival rate 27.78 61.46 10.05 14.68 52.85
21 5¢ 17 /um shell height 209.57 308.35 113.48 42.62 20.97
55K /um shell length 197.05 304.91 112.83 40.24 21.63
1715 # /% survival rate 70.52 93.33 43.33 16.33 23.16
90 5% i /mm shell height 19.81 3491 6.89 4.27 21.57
5% K /mm shell length 14.20 25.45 7.42 3.20 22.56
115 /% survival rate 55.87 86.67 26.67 21.93 39.26
180 5¢ 17 /mm shell height 33.59 52.98 18.10 11.11 33.08
51 /mm shell length 25.59 44.67 12.12 8.44 32.98
1715 # /% survival rate 40.28 73.33 13.33 21.21 52.67
270 5% i /mm shell height 37.91 56.96 20.01 10.12 26.68
5% /mm shell length 29.23 47.65 14.10 8.91 30.48
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Fig. 1 Comparison of survival rate of each full-sib family at larval stage of Crassostrea gigas
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Fig.2 Comparison on shell height of each full-sib family of Crassostrea gigas at larval stage
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Fig. 3 Comparison on survival rate of each full-sib family of Crassostrea gigas at juvenile stage
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Fig. 4 Comparison on shell height of each full-sib family of Crassostrea gigas at juvenile stage
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Tab. 2 Variance components and heritability estimates for growth traits of purple shell
Crassostrea gigas at larval and juvenile stages
J5 2443 variance component
H#%/d age PR trait 5 5 P — #1571 heritability
[op [ o.to;
1 5eiE shell height 7.75 8.79 16.54 0.43+0.10
5t shell length 8.23 7.70 15.93 0.56+0.12
6 5TiE shell height 19.00 8.27 27.27 0.71+0.13
5¢1 shell length 24.60 20.46 45.06 0.56+0.11
11 5t shell height 189.05 164.83 353.88 0.61+0.12
57tk shell length 326.19 87.03 413.22 0.80+0.13
16 5t shell height 864.84 205.41 1070.25 0.84+0.13
5t shell length 886.86 414.88 1301.74 0.74+0.13
21 5er shell height 1055.45 781.35 1836.80 0.67+0.13
5¢H shell length 1268.47 370.15 1638.62 0.78+0.13
90 5TiE shell height 6.26 12.44 18.70 0.33+0.09
5¢# shell length 3.87 6.61 10.48 0.37+0.09
180 51 shell height 18.69 105.69 124.38 0.15+0.06
5¢# shell length 12.71 59.57 72.28 0.18+0.06
270 5t shell height 19.74 83.26 103.00 0.19+0.06
7K shell length 16.21 65.07 81.28 0.20+0.07
T on R MG T 22, o Fonik 2T 2.
Note: 2 means additive variance, o> means residual variance.
=3 FERKEIHS HEAMEHERERMEEHEXTNREIEX
Tab. 3 Genetic and phenotypic correlations of growth traits of purple shell
Crassostrea gigas at larval and juvenile stages
Hi#%/d age
M EBEL correlation </dag
1 6 11 16 21 90 180 270
AL 6 0.67+£0.13 0.70+0.11 0.75+0.09 0.97+0.02 0.97+0.02 0.85+0.07 0.99+0.10 0.77+0.13
genetic correlation
FEHIAH L 0.17+0.06 0.35+0.05 0.41+0.05 0.51+0.05 0.50+0.05 0.65+0.02 0.14+0.04 0.31+0.03

phenotypic correlation
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Comparison and evaluation of genetic parameters of growth and
survival in purple shell families of Pacific oyster (Crassostrea gigas)

LI Lin', XU Chengxun', LI Qi"*

1. The Key Laboratory of Mariculture, Ministry of Education; Ocean University of China, Qingdao 266003, China;
2. Laboratory for Marine Fisheries Science and Food Production Processes, Qingdao National Laboratory for Marine
Science and Technology, Qingdao 266237, China

Abstract: The Pacific oyster (Crassostrea gigas) has become the economically valued shellfish with the widest
range of cultivation and highest yield in the world because of its high nutritional value, strong reproductive ability,
and extensive environmental adaptability. Its unique shell color not only influences the choice of consumers, but
also affects the commodity value. In previous breeding practices, we found a purple shell color mutant in “Haida
No. 4” of C. gigas, and combined the techniques of family selection and mass selection to construct the first generation
of a C. gigas breeding population with purple shells. However, the genetic stability of shell color, growth, and
survival performance of purple-shelled C. gigas remain unclear. To develop a new strain with excellent shell color
and growth characteristics, a nested mating design was used to construct 36 full-sib families based on the first
generation breeding population of purple-shelled C. gigas. Simultaneously, unselected individuals were used as
parents to produce three control groups by mating in single pairs to compare and analyze the differences in growth
and survival traits of these families at various developmental stages. The genetic parameters of shell height and
shell length of purple-shelled C. gigas were evaluated using a multi-trait animal model. Compared to the control
groups, all purple-shelled families had higher average shell height and survival rates at various developmental
stages, which increased by 1.49%-10.18% and 3.75%—-15.94% during the larval stage and 4.05%—-16.94% and
15.95%-18.25% during the juvenile stage, respectively. There were also significant differences in the growth and
survival traits among the different families. No family was found to excel in both survival and growth traits, which
will need to be further improved for the following selective program. The heritability of shell height and shell
length of C. gigas during the larval stage were 0.43-0.84 and 0.49-0.80, while those during the juvenile stage
were 0.15-0.33 and 0.18-0.37, respectively, all indicating middle to high heritability. The genetic and phenotypic
correlations of shell height and shell length at different developmental stages were positive, with correlation
coefficients of 0.67-0.97 and 0.17-0.51 at the larval stage and 0.77-0.99 and 0.14-0.65 at the juvenile stage,
respectively. This study demonstrated that the purple-shelled families of C. gigas have certain growth and survival
advantages over other families and that the selection for shell height and shell length traits shows promising
potential. This study provides a reference for the development of a purple-shelled strain of C. gigas.
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