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ABSTRACT

In other aquaculture species, large improvements in growth have been achieved through selective breeding. Ezo
abalone (Haliotis discus hannai) and disk abalone (H. discus discus) are major aquatic animals cultured in Asia, but
selective breeding for the promotion of growth with these abalones has not been actively pursued. Recently
significant efforts are being made to promote production of these species through selective breeding in Korea. The
aims of this work were to estimate the general genetic parameters, heritabilities, and genetic and phenotypic
correlations on growth-related traits at 1-year old in two Korean abalone subspecies, H. discus hannai and H. discus
discus, by using multiple trait animal model. The data were collected from the records of 1,504 individuals produced
from 22 sires and 26 dams in H. discus hannai and 297 individuals produced from 5 sires and 6 dams in H. discus
discus, which evaluated by the Genetics and Breeding Research Center, National Fisheries Research &
Development Institute (NFRDI). Genetic parameters were estimated for these abalone subspecies raised in Bukjeju
branch, NFRDI, from May 20, 2004 to May 16, 2005, respectively. The heritability estimates obtained from restricted
maximum likelihood (REML) were higher than expected, ranging from 0.40 to 0.43 for growth traits shell length, shell
width and body weight in H. discus hannai and from 0.26 to 0.51 in H. discus discus, respectively. The heritabilities
for shell shape and condition factor were lower than others of growth traits such as ranging from 0.09 to 0.19 in H.
discus hannai and from 0.10 to 0.23 in H. discus discus, respectively. Genetic and phenotypic were > 0.93 between
shell parameters and weight in two abalone species, respectively, indicating that breeding for weight gains could be
successfully achieved by selecting for shell length.
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(Mercenaria mercenaria), bay scallop (Argopecten
irradians concentricus), % sea scallop (Placopecten
magellanicus)o) X8 dA7+E0] »uxw it} (Innes and
Haley, 1977; Mallet et al., 1986; Ludwig, 1989;
Stroemgren and Nielsen, 1989; Rawson and Hilbish
1990; Hadley et al., 1991; Crenshaw et al., 1991;
Hilbish et al., 1993; Heffernan et al., 1993; Toro and
Paredes, 1996; Jones et al., 1996; Ibarra et al., 1999,
Zheng et al., 2006).
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Table 1., Number of animals, number of families calculated/reared and overall means (M) * standard deviations (SD) of
growth-related traits and reared animals per family at 1-year old in two abalone subspecies, Haliotis discus hanni and H.

discus discus

Haliotis discus hannai

Haliotis discus discus

Traits

M+SD M=SD

Shell length (SL, mm) 29.86+5.89 31.80+6.15
Shell width (SW, mm) 20.20+4.09 21.97+4.13
Body weight (BW, g) 3.47+2.05 4.35+2.42
Shell shape (SS) 1.44+0.05 1.42+0.043
Condition factor (CF, %) 11.66+3.59 11.78+1.78
No. Animals calculated/reared 1,504/7,277 297/1,638
No. Animals reared/Family 279.9+47.3 273.0+43.8
No. Families 6

- 124 -



Korean J. Malacol. 24(2):

121-130, 2008

Table 2. Source of variation, degree of freedom (df), mean squares and tests of significance for growth-related traits at 1-year
old in two Korean abalone subspecies, Haliotis discus hannai and H. discus discus

Source df Shell length Shell width Body weight Shell shape Condition factor
Haliotis discus hannai
Wild/Cultured 2 1,062.35™" 475,77 121.35™" 0.017™"" 0.003
Error 1,501 33.37 16.11 4.04 0.03 0.001
Haliotis discus discus
Wild/Cultured 1 1787.43" 755.08" 260.93"" 0.012 0.004™"
Error 295 31.90 14.51 5.00 0.002 0.000

***p<0.0001

Table 3. Least-squares means (M), standard errors (SE) and significances of growth-related traits at 1-year oid in two Korean
abalone subspecies, Haliotis discus hannai and H. discus discus

Duncan Shell length Shell width Body weight Shell shape

Condition factor

Source grouping MzSE M=SE M=SE MSE M=+SE

Haliotis discus hannai

W(DXW(L)  28.45:0.24° 19.77+0.17°  3.02+0.08" 1.44+0.00° 11.65+0.15

Wild/ (iuwlt‘(l;ed W(DXC($)  29.88+0.41°  20.58+0.29°  3.32+0.14°  1.45£0.00" 11.32+0.25%

- C(H)xC($)  81.01£0.22° 21.49+0.15°  3.88+0.07°  1.44£0.00° 11.7740.13
Haliotis discus discus

Wild/Cultured W(BXW($)  28.22+¢0.58" 19.65+0.39" 2.8740.23"  1.4440.00° 11.22+0.00

W_C) W(DXC(2)  33.48:0.40° 23.07£0.27°  4.8840.16°  1.45:0.00° 11.96+0.00°

Means with the same letter are not significantly different.; W=wild abalone, C=cultured abalone

Table 4. Genetic variances (ai), residual variances (af) and heritabilities (h°) of growth-related traits at 1-year old in two
Korean abalone subspecies, Haliotis discus hannai and H. discus discus

Haliotis discus hanani

Haliotis discus discus

Traits ai 03 b2 gz UZ B2
Shell length (SL) 14.60 19.06 0.43 11.57 23.67 0.33
Shell width (SW) 7.00 9.25 0.43 4.20 11.66 0.26
Body weight (BW) 1.53 2.31 0.40 3.01 2.88 0.51
Shell shape 0.0007 0.0028 0.19 0.0004 0.002 0.23
Condition factor (CF) 0.0045 0.048 0.09 0.002 0.02 0.10
AEINE FA] s AE £ 2= A aY FAE $i5te] Apqdak £ oFAAL sires} dam

il
4 AL s 3P 0 %
4 G 7158 Aol e AR
A UAT GTE o] Alel 1949 ALE A
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Table 5. Genetic and phenotypic correlations among the growth-retated traits at 1-year old in Haliotis discus hannai

Body weight Shell shape Condition factor

Traits Shell length Shell width
Shell length 0.98™
Shell width 0.99

Body weight 0.98 0.96
Shell shape 0.10 -0.04
Condition factor 0.11 0.07

£33 sk

0.93™ 0.1 -0.01
0.94™ -0.08™" 0.03™"
-0.017" 0.20
-0.03 -0.217"
0.06 -0.44

**+*p<0.0001; *p<0.01; Genetic correlations are lower diagonal and phenotypic correlations are upper diagonal.

Table 6. Genetic and phenotypic correlations among the growth-related traits at 1-year old in Haliotis discus discus

Body weight Shell shape Condition factor

Traits Shell length Shell width
Shell length 099"
Shell width 0.99

Body weight 0.98 0.99
Shell shape 0.20 0.03
Condition factor 0.43 0.41

Rk Hhk

0.94 0.28 0.14
0.94"" 0.12 0.19
0.20" 0.35"
0.03 -0.26™"
0.43 0.20

***p<0.0001, *p<0.001, *p<0.01; Genetic correlations are lower diagonal and phenotypic correlations are upper diagonal.
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Table 7. Breeding effects expected in selection intensity by breeding values of growth-related traits on top superior

populations at 1-year old in Haliolis discus hannai

Haliotis discus hanani

Traits/Intensity 5% 10% 20% 30%
Mean % Mean % Mean % Mean %
Shell length (mm) 5.22 14.88 4.41 12.87 3.56 10.65 3.01 9.16
Shell width {mm) 3.32 14.12 2.92 12.63 2.38 10.54 2.06 9.25
Body weight (g) 1.73 33.27 1.48 29.90 1.19 25.54 0.99 22.20
Shell shape 0.02 1.37 0.010 0.69 0.005 0.35 0.0008 0.06
Condition factor (%) 0.4 3.32 0.01 0.09 0.005 0.04 0.008 0.07

Table 8. Breeding effects expected in selection intensity by breeding values of growth-related traits on top superior

populations at 1-year old in Haliolis discus discus

Haliotis discus discus

Traits/Intensity 5% 10% 20% 30%
Mean % Mean % Mean % Mean %
Shell length (mm) 5.09 13.80 4.23 11.74 3.74 10.52 3.00 8.62
Shell width (mm) 3.18 12.64 2.64 10.73 2.32 9.55 1.87 7.84
Body weight (g) 2.67 38.03 2.21 33.69 1.92 30.62 1.44 24.87
Shell shape 0.017 1.18 0.014 0.98 0.014 0.98 0.010 0.70
Condition factor (%) 0.006 0.05 0.008 0.07 0.006 0.05 0.002 0.02
T Az g dehiol vivkeelM e fAdTRe A4S F ] &
£0) ARRAS Uehd whe, 5913 Ao 23 kel v)
WEdd 0362 Fuel g el Ag Adeey qw T EES PAUES BOA IS A2 L
Lo 28 AR derge) olat EAA PEOE o35 Yew, olF % olohhiE
& BLUP oA F AR I P A D) 4

q—gy}ﬂ 7+4o] -8.00-8.75
-5.33-5.80 mm, Z&o] -2.19-3.69 g, 7]
-0.18-0.20 78)3 v|ukxs} -1.09-0.362 Weg 2=A 5ol
o} E3F S2AE0) §E7l= 244e] -6.35-6.65 mm, 2=
o] -4.23-4.02 mm, =] -2.07-3.74 g, Z+3o] -0.06-0.06

283 8 E s} -0.85-0.359) W9 A =AW &
F7te) et oleje) At ks o &E = §EAENE Table
77} 8ol 742t el

BLUP of o8] 45 3715 A 2= w}E} ol &
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Z4Ao] 13.80%, F3Fo] 38.03%9 MFaipr} 9= oz
Ve, A n 30%0As ExbREe]l AL 7hAo)
9.16%, Z%o] 22.20%, -g:gxﬁ_lzz— AL 7o) 8.62%, =
gFo] 24.87%2) MNFEI7} olv Aoz &5l

al., 2002; Gjerde et al., 2004; Gjedrem, 2005, Zheng et
al.,, 2006). A, 188 3 S tiet 34 AuAs =

g SAA 4R kA PR FAHE A7ty 7EH
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