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The Estimation of Selection Response for Growth Traits in
31-month Old of Pacific abalone, Haliotis discus hannai
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Genetics and Breeding Research Center, NFRDI, 89-1, GeojeNamseo-ro, Geoje 656-842, Korea

ABSTRACT

This study was conducted to estimation the selection response for growth-related traits in 31-month old of Pacific
abalone, Haliotis discus hannai were born in 2008. In overall mean of surveyed traits and standard deviation
showed 76.31 + 7.247 mm of shell length, 49.48 £ 5.307 mm of shell width and 40.96 + 6.80 g of total weight. The
effect of sex and maturity were statistically significant in all traits include out a condition factor (p < 0.01). And In
effect of sex, female were higher than male in all traits excepting condition factor, significantly. In correlation
between breeding value and phenotypic value by each traits, showed rank correlation coefficient and simple
correlation coefficient, which represented low positive correlation. A hopeful genetic improvement to the next
generation showed 6.96 mm of shell length, 4.47 mm of shel width and 12.93 g of total weight. Therefor, It is
considered that if considering properly selection intensity and selection ratio, efficient improvement could be made.
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Table 1. Number of records by sex and sexual maturity of the abalone, Haliotis discus hannai

Sexual Maturity

Item Total
High Medium Low
Female 225 119 31 375
Male 154 67 18 239
Total 379 186 49 614
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Table 2. Overall means and standard deviations (STD) of shell length (SL), shell width (SW), total weight (TW) and
condition factor (CF) of the abalone, Haliotis discus hannai at the age of 31-months

Item SL (mm) SW (mm) T™W (g) CF
means = STD 76.31 + 7.247 49.48 + 5.307 56.90 + 16.328 12.50 + 1.011
Maximum 102.50 68.85 122.99 16.4
Minimum 54.62 35.43 19.20 9.70
CV (%" 9.50 10.73 28.70 8.09

DV : Coefficient of varience (CV= STD/ 1< 100)

337 -



B1IMBE SYUNE, Haliotis discus hannai?l SESEEN Ojgt AgEE =8

Table 3. Source of the variation, degree of freedom, mean squares and test of significance for shell length (SL), shell
width (SW), total weight (TW) and condition factor (CF) of the abalone, Haliotis discus hannai

Source ar? SL SW T™W CF
Sex 1 1267.47" 498.05™ 6060.64" 0.567Non
Maturity 2 691.01" 129.61" 5326.56" 21.262"
Error 858 49.79 27.42 249.11 0.976

D df : Degree of freedom, ” : p < 0.01, Non : not significance

Table 4. Least-square means and standard errors of shell length (SL), shell width (SW), total weight (TW) and condition
factor (CF) of the abalone, Haliotis discus hannai at the age of 31-months by sex

Sex SL (mm) SW (mm) TW (g) CF
Female 76.27a+0.355 49.66a+0.264 56.27a+0.794 12.36+0.049
male 73.77b+0.440 48.09b+0.327 50.81b+0.985 12.31+0.061

Means in the same column with different letter are statistically significant at 5% level of significance

Table 5. Least-square means and standard errors of shell length (SL), shell width (SW), total weight (TW) and condition
factor (CF) of the abalone, Haliotis discus hannai at the age of 31-months by sexual maturity in both female and

male

Maturity SL (mm) SW (mm) T™W (g) CF
High 76.81 + 0.320° 49.49 + 0.237° 58.61 + 0.716* 12.67 + 0.045°

Medium 75.70 £ 0.430° 49.47 £ 0.319° 54.98 + 0.961° 12.33 + 0.060"
Low 72.56 + 0.758° 47.67 + 0.562" 47.03 + 1.695° 12.01 + 0.106°

Means in the same column with different letter are statistically significant at 5% level of significance
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Table 6. Least-square means and standard errors of shell length (SL), shell width (SW), total weight (TW) and condition
factor (CF) of the abalone, Haliotis discus hannai at the age of 31-months by sexual maturity

Female Male
Maturity SL SW T™W F SL SW W F
(mm) (mm) (2 (mm) (mm) (g

Hich 77.69% 49.98 60.65 12.717 76.10 49.13° 56.89° 12.62°
g +0.401 +0.303 + 0919 =+ 0.058 + 0.512 + 0.368 + 1.106 + 0.069
Medium 77.16% 50.39 58.24% 12.35" 74.08° 48.43° 51.30° 12.33°
£ 0517 +0.391 +1.18  + 0.075 + 0.727 + 0.523 + 1.572 + 0.098
Low 75.01° 49.46 51.60° 11.98° 68.75¢ 44.72° 40.38° 12.10°
+£0.888 £ 0.672 + 2.038  + 0.128 + 1.374 + 0.988 + 2.972 £ 0.185

Means in the same column with different letter are statistically significant at 5% level of significance

Table 7. Phenotypic correlations among shell length (SL), shell width (SW), total weight (TW) and condition factor (CF) of
the abalone, Haliotis discus hannai at the age of 31-months

. Female Male
Traits
SL SW T™W CF SL SW ™ CF
SL 47.84 0.94 0.95 - 0.08 56.84 0.97 0.96 - 0.127
SW 33.82 27.07 0.93 0.02 38.55 28.60 0.95 - 0.02
™ 104.86 77.12 256.02 0.22 117.86 82.58 268.83 0.15
CF - 0.59 0.10 3.53 1.05 - 0.93 - 0.11 2.43 0.98

Diagonal : phenotypic variance, upper diagonal : phenotypic correlation coefficient, bottom diagonal : phenotypic
covariance
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Table 8. Rank and simple correlation between phenotypic value and breeding value of shell length (SL), shell width
(SW), total weight (TW) and condition factor (CF) of the abalone, Haliotis discus hannai at the age of 31-months

by sex
Sex Rank correlation Simple correlation
SL SW ™ CF SL SW ™ CF
Female 0.63 0.66 0.65 0.46 0.65 0.68 0.69 0.47
Male 0.66 0.68 0.68 0.43 0.71 0.72 0.74 0.46
Both 0.66 0.68 0.68 0.45 0.68 0.70 0.71 0.47

Table 9. Selection response on next generation for of shell length (SL), shell width (SW), total weight (TW) and
condition factor (CF) at the age of 31-months of the abalone, Haliotis discus hannai

Item" SL SW T™W CF
Accuracy (%) 68.4 70.3 71.5 46.6
Heritability (h%) 0.35 0.37 0.36 0.67
Intensity 4.98 4.56 8.93 1.46
Response 6.96 (9.6%) 4.47 (9.5%) 12.93 (26.1%) 0.16 (12.9%)

D Accuracy : accuracy of selection, intensity : intensity of selection, response : selection response
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