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ABSTRACT

The purpose of this study is to estimate genetic parameter and growth traits by sex of Pacific abalone, Haliotis
discus hannai. The abalone 10 family produced using 1:1 mating system of male and female for analyses of sex
ratio and growth traits (shell length, shell width, and total weight) by sex. Overall mean in phenotypic traits at
30-month-old showed 85.01 mm of shell length, 57.49 mm of shell width and 73.34 g of total weight respectively.
The sex ratio (female : male) was 1:0.93 (n = 191:177). The values of growth traits by sex showed significant
difference (P < 0.05). The each value of female growth traits were shown to be higher than the values of male
growth traits. The heritability of growth traits by sex were estimated that the heritability of female growth traits are
higher than male that. The results suggest a possibility of improving the growth of cultured abalone using selection

breeding by sex.
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thekgt 57 Aoz 48w 1 glek (Hara, 1990;
Hara and Kikuchi, 1992; Vinna, 2002; Park et al.,
2012). 53] AUFFL ALY A s SIg
Anbde|n g7 q] A o g A W AFUF X1 FHe
3t} (Argue et al., 2002; Gjerde et al., 2004; Gjedrem,
1983, 1997, 2000).
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2ol oME o] S Fag Aol 2 4 3o
ABFE QiAo A Qo) P 2 Aulsh
111019 7ol el A= P 79 Aol 2A) Ve

¥e Zo® d#A gtk (Weber and Gieses, 1969;
Young, 1970; Wilson and Schiel, 1995; Capinpin et al.,
1998; Najmudeen and Victor, 2004). 3}A|q2t &+ A= oF
Ao AE 7 E a7 Aule] B4 Y Al e 4
HAle] Apo|7} vehdra g} 2@y AAE kg 1:1 2wl

2 Bolo] Au] 9 A% vad AxHel APe 2ol

1LAAL 2 A3YLAS
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46 29 9 11 AT 107PAE B, 10710
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AN 0w, 30ALA A BulE B el w34
A stIsieleh, AEe ke E AL faela 47

ok olw elzle 7 wAsIT)

4 2 307L4A AAHA =A4L Aty AL A4S
A9 2AY AL Aol BelA L AAAEE oIg3lo
273 2422 0.01 mm &9, T 0.01 ¢ FH=E A3}
son, §254 #40] o1A 34 AR oA AAE
S5 EERA = 3o Amt Bl Al

7k Aol digt 7 APE SEAM el wigt t-AA S AAlsk
7, A& 9 e g Ao adE FAs] Sl SAS
Package 2] GLM (General linear model) .2 #AH+-4&
AAEtgen, HaxeHEda ke oA ARE SIE
Hy: LSM(i) = LSM(j) % & AF7ME Fol5E 5%%
Pairwise T A& 3plch. o714, LsM(i(5)) & i(j) ¥
A &3ke] FaAkeA] ol
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FARFE FA] S AAAZ|E 24 aHE Aeeigle
w, EM-REML (Expectation maximization-restricted
maximum likelihood) Algorithms ZAF =3 =133}
REMLF90 (Misztal, 1990) = o]&3}s FAAFEA9S
H (Best linear unbiased prediction : BLUP) °f <3| t}
+7 22 O34 AAEZEHE o] &sGit)
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T 7A5E 7 AeE AAH FA A S
ol g3to] A7 FAEAL (0F) 2 37 #4k (o) o 3t
A (%) AAre thAle o] 3318l (Groeneveld and
Kovac, 1990).
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Table 1. Overall means and standard deviations (STD) of shell length, shell width and total weight of the
abalone, Haliotis discus hannai at the age of 30-months

Shell width (mm) Total weight (g)

Item Shell length (mm)
means + STD 85.01 + 6.478
maximum 101.6
minimum 66.1

57.49 + 4.942 73.34 + 17.97
70.1 128.9
43.5 30.1

Table 2. Least-square means and standard errors of shell length, shell width and total weight of the abalone,
Haliotis discus hannai at the age of 30-months of 10 family

Family Sex n* Shell length (mm) Shell width (mm) Total weight (g)
No. 1 F 44 89.4% + 0.89 61.7° + 0.66 84.1* + 2.66
0.
M 48 85.5" + 0.86 58.4° + 0.63 74.7° + 2.54
F 27 83.7* + 0.79 57.0° + 0.63 69.6 + 2.10
No. 2
M 15 80.5° + 1.06 54.1° + 0.84 60.0° + 2.82
F 11 88.2% + 1.65 60.8% + 1.28 86.1* + 5.04
No. 3
M 12 80.9° + 1.58 54.0° + 1.22 63.4° £ 4.82
F 11 85.2% + 9.27 60.0° + 1.48 78.2* + 5.35
No. 4
M 15 80.5° + 1.94 54.6° + 1.26 60.7° + 4.58
No. 5 F 12 86.2% + 1.77 56.5° + 1.38 74.6° + 4.63
0.
M 11 80.7b + 1.85 53.3"> + 1.44 61.8" + 4.83
F 11 88.7* + 2.18 60.6* + 1.46 88.2% + 6.28
No. 6
M 10 83.1" + 2.28 56.5" + 1.53 69.1° + 6.59
No. 7 F 12 89.5% + 1.73 59.5° + 1.26 81.5 + 4.99
0.
M 24 85.7° + 1.22 56.5° + 0.89 69.3° £ 3.53
F 9 86.8" + 1.72 56.1* + 1.20 78.7" + 4.42
No. 8
M 10 79.2" + 1.63 51.8" + 1.14 58.6" + 4.19
F 20 84.3 + 1.11 56.1° + 0.77 71.7* + 2.66
No. 9
M 22 80.6" + 1.06 53.8" + 0.72 62.5" + 2.54
F 34 87.4* + 1.06 59.8% + 0.77 892.3% + 2.92
No. 10
M 10 83.1" + 1.95 56.4° + 1.42 66.7° + 5.40
F 191 87.0° + 0.44 59.2% + 0.33 79.4* £ 1.22
Total b b b
177 82.8" + 0.46 55.7° + 0.35 66.8" + 1.27

*n = individual number

means in the same column with different letter are statistically significant at 5% level of significance
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Table 3. Heritability (»?), additive genetic variance (

o?) and environmental variance (o) of shell length, shell

width and total weight in the abalone, Haliotis discus hannai at the age of 30-months

Item Shell length Shell width Total weight
o 11.02 6.413 80.27
Female o’ 26.32 13.64 190.8
h? 0.295 0.320 0.296
o’ 5.495 2.945 27.76
Male o 23.08 12.95 155.3
h? 0.192 0.185 0.152

Table 4. Phenotypic and genetic correlations among shell length, shell width and total weight in the abalone,

Haliotis discus hannai at the age of 30-months

Item Shell length Shell width Total weight
Shell length 0.920 0.934
Female Shell width 0.852 0.918
Total weight 0.897 0.874
Shell length 0.893 0.921
Male Shell width 0.751 0.901
Total weight 0.896 0.720

Upper diagonal : phenotypic correlation coefficient, bottom diagonal : genetic correlation
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