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Estimation of Genetic Parameters and Breeding
Value for Measurement Traits of Pacific Oyster

Crassostrea gigas at Nine Months Old
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Genetic and phenotypic parameter estimates for measurement traits were obtained from pacific oyster
Crassostrea gigas at nine months old. For the growth-related traits among nine months old pacific oyster,
heritabilities of shell length, shell height, shell width, total weight, body weight and shell weight were
estimated as 0.4855, 0.5248, 0.0884, 0.7236, 0.7726 and 0.6957, respectively. Genetic correlations among
the growth-related traits of pacific oyster at nines month old, shell length, shell height, shell width, total
weight, body weight, shell weight were showing highly positive correlations. Breeding value on growth-related
traits of pacific oyster at nine months old were estimated as shell length -7.044-11.870, shell height
-11.380-18.370, shell width -1.234-2.831, total weight -8.339-17.140, body weight -1.813-3.507 and shell
weight -4.422-8.837. The results show that there is quite substantial additive genetic variance for measurement

traits in pacific oyster that can be exploited through selective breeding.
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Table 1. Source of variation, degree of freedom, mean squares
and tests of significance for growth-related traits of pacific
oyster at 9 months old

Sorce _af  Shel  Shel Shel Toa  Body  Shel

" length height width  weight  weight  weight
Pr‘;drz:'“g 1 206351 42556" 5811 10322 223  29.64
L°°2:'r‘;“ Of 3 47431 113476 2232 678.85" 3037 199,89
L°°§2;’n" of 3 47319 887.80" 3840 67530 2819 168.65*
RSXRD 4 9541 38150"* 2026 135.83** 267 4504

Error 648 2432 56.27 1055 23.82 0.95 7.00

*#%P<0.001, **P<0.01
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Table 2. Least-squares means and standard errors of
growth-related traits of pacific oyster at 9 months old by
producing area

Producing
area

Geoje  33.79:0.28" 63.29+0.43° 17.28+0.18° 18.33+0.28" 3.35:0.06 10.440.15°
Namhae 38.03:0.28° 64.9040.43" 17.88£0.18% 19.13£0.287 3.230.06 10.860.15°

Shell length Shell height Shell width Total weightBody weightShell weight

Different superscript indicate significantly different (£<0.05).
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Table 3. Least-squares means and standard errors of
growth-related traits of pacific oyster at 9 months old by
collected location of sire

(fgé':ﬁgend Shell Shell Shell Tot  Body  Shel
of sire length(nm) ~ height(nm) ~ width(nm) ~ weight(g) ~ weight(g)  weight(g)

Gadeok 32.79+052° 59.05+0.80° 16.890.34" 1450£0.52° 2.42+0.10° 8.36£0.26°
Gomso 36.8740.40% 67.00£0.61a 17.58:0.26” 19.58£0.40° 345:0.08" 11.22¢0.22°
Japan 35.97:0.32° 63.56£0.49" 17.64+0.21 19.20£0.32° 3.33:0.06" 10.77+0.17°
Jaran  38.1240.52° 66.750.80° 18.21£0.34° 21.63£052° 397:0.10° 12.26+0.28°

Different superscript indicate significantly different (P<0.05).
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Table 4. Least-squares means and standard errors of
growth-related traits of pacific oyster at 9 months old by
collected location of dam

Collected
location Shell Shell Shell Total Body Shell

of dam length(nm)  height(nm) ~ width(nm) ~ weight(g)  weight(g)  weight(g)
Gadeok 36.68£0.52" 67.61£0.80° 17.22+0.34° 19.96£0.52° 3.6240.10° 10.2240.28"
Gomso  35.64+0.40° 60.64+0.62° 17.5640.26%° 16.65+0.40° 2.88£0.08° 9.6040.22°
Japan  37.88£0.40° 65.46£0.61° 18.2040.26° 21.5140.40° 3.82+0.08% 12.06£0.22°
Jaran  33.43:0.40° 62.660.62° 17.25:0.26b 16.80£0.40° 2.83£0.08" 9.7340.22°

Different superscript indicate significantly different (P<0.05).
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Table 5. Genetic variance, residual variance and heritability
on growth-related traits of pacific oyster at 9 months old

Ge_netlc Res_ldual Heritability
variance variance
Shell length 15.87 16.82 0.4855
Shell height 41.45 37.54 0.5248
Shell width 0.9761 10.06 0.0884
Total weight 27.77 10.61 0.7236
Body weight 1.204 0.3543 0.7726
Shell weight 7.717 3.376 0.6957
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Table 6. Genetic and phenotypic correlations among the
growth-related traits of pacific oyster at 9 months old

Shell Shell Shell Total Body Shell
length  height width  weight weight weight
Shell
onth 0193 0268 0568 0502 0.539
Shell - 4819 - 0040 0471 0350 0526
height : : . . ’
Shell 4881 0.569 ; 0597 0549 0.555
width O : : : :
Total
woopt  0:945  0.897 0849 - 0820 0.929
Body
ok 0956 0907 0833 0997 ; 0.781
Shell 1947 0907 0853 0997 0.995 -
weight ) : : ’ :

* Genetic correlations are lower left section and phenotypic
correlations are upper right section.

Table 7. Breeding value on growth-related traits of pacific
oyster at 9 months old
Shell

Shell Shell Total Body Shell

ID Rank* length height width weight weight weight
()  (m) (m) (g) @ (@

208004 1 11.810 16.890 2.831 17.140 3.507 8.837
203004 2 11.870 18.370 2.382 15.380 3.240 8.206
208027 3 9.973 13.740 2.395 14.180 2.912 7.321
105008 4 10.490 14.580 2.359 13.790 2.906 7.304
102006 5 8.764 15.120 1.569 12.810 2.694 6.559
206007 656  -4.906 -9.846 -0.755 -6.940 -1.486 -3.705
204005 657  -4.757 -10.650 -0.688 -7.243 -1.550 -3.857
110016 658  -6.272 -9.012 -1.051 -7.412 -1.624 -3.907
205028 659  -4.689-11.380 -0.750 -8.073 -1.658 -4.211
110027 660  -7.044-10.070 -1.234 -8.339 -1.813 -4.422

* Rank of body weight.
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