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Table 1 Casual components of phenotypic

variance of the orange-shell strain juvenile of C. gigas

Variance component

Age/d Traits Va V. Vo Vit V.
SH 7.16 12.61 1.70X1077 19.77
! SL 13.22 36.22 3.40X10°°¢ 49.44
SH 50.00 94.54 3.47X10°° 144.54
° SL 26.78 79.85 8.08X107° 106.63
SH 30.59 95.60 3.65X107° 126.19
H SL 84.42 184.62 1.59X10°* 269.04
SH 243.23 741.98 7.51X107° 985.21
10 SL 106.15 401.29 2.45X10°° 507.44
SH 306.31 1277.16 5.73X107" 1 583.47
! SL 228.87 1 106.94 8.23X107" 1 335.81
:SH ,SL W Va Ve
Vb

Note: SH means shell height, SL. means shell length, V5 means variance
of additive inheritance, V. means variance of residual, V, means variance

of dam. The same below.

2
Table 2 Casual components of phenotypic variance

of the orange-shell strain larvae of C. gigas

Variance component

Age/d Traits Va V. Vo VitV.
SH 117 188.60 178 418.70 43.53 295 607.30
. SL 63 866.36 108 181.71 21.36 172 048.07
SH 45 835.79 294 869.01 53.28 340 704.8
180 SL 25 253.45 169 310.58 38.24 194 564.03
SH 93 597.68 306 042.52 51.89 399 640.20
270 SL 25 177.35 206 440.53 35.27 231 617.88
SW 17 117.27 81 816.92 5.36 98 934.19
wWw 11 331.98 39 378.95 3.12 50 710.93
:SW ,WW

Note: SW means shell width, WW means wet weight. The same below.
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Table 3 Heritability, genetic correlation and phenotypic correlation for growth traits of the orange-shell strain larvae of C. gigas

1 6 11 16 21
Age/d Index SH SL SH SL SH SL SH SL SH SL
SH 0.36+£0.11 0.97+0.07°
! SL - 0.1540.06" 0.28240.10
SH 0.35£0.11 0.99=0.07"
' SL 0.144-0.06" 0.2540.09
SH 0.3140.11  0.99+0.08"
! SL 0.200.15% 0.2470.09
SH 0.2540.08 0.9040.12"
. SL 0.1340.05" 0.2140.08
SH 0.1940.08 0.99-0.08"
. SL 0.1540.05" 0.1740.08
( s )\ ( ) ( ) + o
(p<<0. 05), o

Note: Heritability (in bold, on the diagonal), genetic (above diagonal) and phenotypic (below diagonal) correlations; values are estimates & standard
errors. Different letters indicate significant difference in correlation coefficients of the same type (p<C0. 05). The same below.

4

S

Table 4 Heritability, genetic correlation and phenotypic correlation for growth traits of the orange-shell strain juvenile of C. gigas

90 180 270
Age/d  Index SH SL SH SL SH SL SW WW
SH  0.4040.12 0.97+0.03"
90
SL 0.69--0.03* 0.3740.12
SH 0.1340.07  0.9140.10"
180
SL 0.68-0.02* 0.1340.07
SH 0.2340.09  0.35+0.30° 1.0040.09" 0.93+0.06"
970 SL 0.3240.04" 0.1140.06 0.26+0.35° 0.72-0.17¢
SW 0.2840.04° 0.1940.04° 0.17+0.08  0.80-0.16°
WW 0.64+0.03" 0.69+0.02* 0.43+0.04' 0.2240.09
[34]
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Estimation of Genetic Parameters for Growth Traits of Larvae and Juveniles
of the Orange-Shell Strain of Pacific Oyster

FANG Jia-Feng', LI Qi"*
(1.The Key Laboratory of Mariculture (Ocean University of China), Ministry of Education, Qingdao 266003, Chinaj;
2.Laboratory for Marine Fisheries Science and Food Production Processes, Pilot National Laboratory for Marine Science and

Technology(Qingdao) , Qingdao 266237, China)

Abstract: The Pacific oyster (Crassostrea gigas) is the most widely cultured shellfish in the world,
and its shell coloration attracts a constant attention of worldwide breeders. We obtained orange variants
in our selective breeding practice, and genetically stable strains through family selection. Due to the lim-
ited number of effective population size, potential inbreeding depression has become a concern. Slower
growth and worse adaptive capacity to environmental stresses were observed in breeding practice. There
is a considerable focus on improving selective breeding procedures for growth traits in the orange-shell
strain. We used specimens of the orange-shell strain of C. gigas after seven generations of mass selec-
tion as parents to established 30 full-sib families (20 families survived eventually) in a nested design.
The shell height and shell length of larvae were measured on days 1, 6, 11, 16 and 21 post-hatch (30
individuals per family) at larvae stage and on ages of 90, 180 and 270 days at juvenile stage. Besides, the
shell width and wet weight were measured on age of 270 days. REML based on the animal model was
used to estimate genetic parameters of orange-shell C. gigas at the larval and juvenile stages. The esti-
mation of heritability varied between 0. 1940, 08 and 0. 36 0. 11 for shell height and between 0. 17 £
0. 08 and 0. 28=£0. 10 for shell length at larvae stage. At juvenile stage, the heritability estimations for shell
height and shell length ranged from 0. 13 &0 07 to 0. 40 =0 12 and from 0 1140 06 to 0. 37 =0 12,
respectively, and that for shell width and wet weight was 0. 170. 08 and 0. 22£0. 09, respectively. Al-
though the heritability estimations in this study are slightly lower than those of previous studies, it is
possible to improve the growth traits of orange shell strain by selection. All phenotypic and genetic cor-
relations among shell height, shell length, shell width and wet weight were positive. Genetic correla-
tions were higher between shell height, wet weight and the other growth traits, which ranged from
0. 35+0. 30 to 1. 00£0. 09 and from 0. 72£0. 17 to 0. 93£0. 06, respectively. Higher genetic correla-
tions indicated that direct selection on shell height (the same as wet weight) improves other growth
traits. The information will benefit genetic improvement of the orange-shell strain of C. gigas.

Key words: Pacific oyster; orange-shell strain; larvae stage; juvenile stage; growth trait; genetic pa-

rameter; heritability; genetic correlations; phenotypic correlations



