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Abstract

Abstract

In this research, quantitative tratis genetics and breeding of small abalone Haliotis
diversicolor were studied in three parts: selective breeding and estimation of genetic
parameters, crossbreeding among different geographically populations and genotype
xenvironment interaction. The main results are as follows:

1. Divergent selection for shell length in two stocks of small abalone

Divergent selection for shell length was applied to two stocks of small abalone. At
all three stages, Stock A (Taiwan@ xJapand) showed significantly higher response to
selection and realized heritability than Stock B (Taiwan®xTaiwand) (P<0.01). The
large-selected line of Stock A and Stock B showed 12.79% and 4.58% faster than
their control lines on shell length, respectively. The average realized heritability for
shell length was 0.441+0.064 for Stock A and 0.113+0.013 for Stock B. Responses to
selection were both differed at different ages in each stock. Differences in response to
selection and realized heritability between the two stocks are presumably due to
genetic variability.

2. Heritability of growth traits estimated from sib matings

Twelve half-sib groups and thirty-six full-sib groups of small abalone were
obtained by the unbalanced nest design using artificial fertilization of three females by
each male. Heritabilities of growth-related traits were estimated from postlarva to
market-size at days 10, 40, 120, 220, 320 and 420. The estimated heritabilities based
on sire components for shell length and shell width were 0.15-0.37 and 0.18-0.42
respectively. Heritability estimation for shell length and shell width based on dam
component were larger than those based on sire components.

3. Genetic correlations on morphological traits of small abalone

241 samples of small abalone from 8 full-sib families at market size were used in
this experiment. Shell length (X}), shell width (X3), shell height (X3), apex height (X 4),
body weight (Y;), muscle weight (Y;) and shell weight (¥3) were measured and

correlation coefficient matrix was calculated. The shell shape traits were used as
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