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Tab.1 Distribution of sampling individuals among 16 F; familiesin different periods

1 J# 1 month age

5 Hi# 5 month age

13 A#% 13 month age

17 A# 17 month age

o2z g
fari?l;%lﬁr:aer A A5 /% A B He /% A HeA/% LS8 A /%
quantity ratio quantity ratio quantity ratio quantity ratio

HDHD 46 11.7 55 12.2 17 2.3 13 2.4
RCRC 18 4.6 5 1.1 22 3.0 16 2.9
DLDL 6 1.5 7 1.5 49 6.8 29 5.3
JPJP 7 1.7 1 0.2 25 34 22 4.0
HDRC 35 8.9 48 10.7 16 22 10 1.8
HDDL 11 2.8 34 7.6 37 5.1 32 5.9
HDJP 13 3.3 44 9.8 43 5.9 35 6.4
RCHD 34 8.6 73 16.3 20 2.8 16 2.9
RCDL 23 5.8 53 11.8 83 11.4 68 12.5
RCJP 29 7.4 9 2.0 31 4.3 23 42
DLHD 23 5.8 16 3.6 43 5.9 34 6.2
DLRC 35 8.9 20 4.5 51 7.0 36 6.6
DLJP 19 4.8 7 1.5 51 7.0 37 6.8
JPHD 44 11.2 30 6.7 61 8.4 39 7.1
JPRC 35 8.9 35 7.8 91 12.5 75 13.7
JPDL 16 4.1 12 2.7 87 12 62 11.3
AT total 394 100 449 100 727 100 547 100
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Fig. 1

Growth rate of body weight, body length and body width for different families
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Tab. 3 Heterosisof body weight, body length, body width for different families
%
KRG IR rait 1 H# 1 month age 5 A # 5 month age 13 A% 13 month age 17 H % 17 month age
family number Ho H Hy H Hr H Hy H
HDRC AT body weight -3.33 -3.33 23.27 6.04 22.85 18.16 22.48 18.07
&4 body length -0.07 -1.32 6.98 1.40 6.69 5.68 7.71 5.99
% body width 0.17 -2.53 5.12 -12.51 5.92 4.83 8.42 5.63
HDDL AT body weight 23.33 23.33 47.76 41.85 25.65 22.43 25.89 24.48
&K body length -0.25 -3.27 12.69 12.51 6.87 6.55 8.10 8.05
&% body width —4.22 —6.79 9.46 8.04 6.65 5.68 7.65 7.52
HDJP AT body weight -3.70 -13.33 - - -9.06 -21.30 -6.62 ~12.42
KK body length -3.20 —4.75 - - -3.03 -7.83 -0.92 -2.92
&% body width -0.25 -0.25 - - —2.14 —6.89 0.02 -2.64
RCHD AT body weight 0.00 0.00 -8.34 -21.15 9.47 5.30 8.32 4.42
&4 body length 1.76 0.48 -3.40 -8.44 2.03 1.07 2.77 1.13
% body width 1.38 -1.35 -3.92 -9.33 3.95 2.88 2.63 -0.02
RCDL AT body weight ~10.00 ~10.00 6.38 -5.16 19.06 17.50 15.38 10.02
&K body length -3.20 -7.30 3.24 -2.00 5.71 5.03 3.67 1.98
K% body width -2.88 -1.97 -1.98 -6.33 5.08 4.96 4.03 1.47
RCJP AT body weight 29.63 16.67 - - 8.42 -2.83 1.97 -0.52
&+ body length 6.70 6.32 - - 1.32 -2.81 1.63 1.26
&% body width 3.35 0.56 - - 3.36 —0.67 1.41 1.18
DLHD KT body weight 6.67 6.67 7.93 3.61 16.93 13.93 14.48 13.20
A& body length -1033 -13.05 3.96 3.80 4.82 451 5.27 5.23
1K 5E body width -9.51 -11.94 4.05 2.70 5.38 4.42 6.29 6.16
DLRC AT body weight 6.67 6.67 -5.04 ~15.34 -4.27 -5.53 —4.35 0.54
&K body length -1.20 -5.36 0.57 —4.53 -0.46 -1.10 -1.87 -3.47
K% body width -3.06 -8.14 -1.13 -5.52 -0.89 -1.01 0.88 -3.31
DLJP AT body weight 29.63 16.67 - - —4.53 ~15.40 6.99 -0.71
A& body length -3.90 -8.26 - - ~1.54 -6.14 3.32 1.28
&% body width -2.47 -5.09 - - —2.28 -6.21 3.66 0.88
JPHD {KFE body weight 7.41 -3.33 - - 0.93 ~12.59 9.39 2.60
&K body length 1.45 -0.18 - - -0.78 -5.69 3.71 1.69
K58 body width -1.53 ~1.54 - - 0.48 -4.39 3.61 0.71
JPRC AT body weight 18.52 6.67 - - -6.55 ~16.24 ~1.24 —4.02
&K body length 4.80 4.50 - - -1.90 -5.90 —0.04 -0.39
1A %% body width -0.38 -3.07 - - —1.45 -5.30 ~1.09 ~1.31
JPDL AT body weight 3.70 -6.67 - - 2.67 -9.05 14.93 6.66
&K body length -5.60 -9.90 - - 1.10 -3.70 5.60 3.60
&% body width -6.27 -8.79 - - 0.09 -3.93 4.76 1.95

TE: He R BAFML AR, H RN BRI LS. 5 AR JPIP ZRMA ST 1 MK, T TP MG R BB A ML SR i -

Note: Hr stands for total heterosis, and H stands for hyperheterosis. Only one individual was identified to JPJP family at the fifth month, so
neither Hr nor H of JP related families can be calculated.
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FE 17 F RSB AT 5580 S ) 2 PR 3
24 EBRRZGERSZEMABHILE

fE 13 Az 17 H Wi, JPJP, HDDL,
HDJP. RCDL. JPRC M RCHD % & MIAE3G R4
B, 0 88%., 86%. 82%. 82%. 82% 1% 80%;
DLDL. HDRC,. JPHD F & RYAF1G R, 55
K 60%. 63%. 64%(F 4), ZFHEE T, 4258
% % HDDL. RCHD. RCDL. DLHD %K &£
B R AR B, L A A O S SR I 2 2R A A
PORIIHH 26.47% . 7.38%. 23.31%. 16.18%F
13.16%. 5.26%. 12.33%. 3.95%.

x4 BREGEXRSRMMB N

Tab. 4 Survival rate and heterosis of different families

MAEE quantity

KRS EIEH % AR B2 Fh
family 13 A 17 AR urvival Bk ERER/%
number 13 month 17 month rate Hy H

age age

HDHD 17 13 76 - -
RCRC 22 16 73 - -
DLDL 49 29 60 - -
JPJP 25 22 88 - -
HDRC 16 10 63 -15.44  —17.11
HDDL 37 32 86 26.47 13.16
HDJP 43 35 82 0 -6.82
RCHD 20 16 80 7.38 5.26
RCDL 83 68 82 23.31 12.33
RCJP 31 23 74 -8.07 -15.91
DLHD 43 34 79 16.18 3.95
DLRC 51 36 70 526  —4.11
DLIP 51 37 73 -135  -17.05
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Growth and survival of self-fertilized and hybridized families of
Haliotis discus hannai
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Abstract: Haliotis discus hannai (abalone, Gastropoda) is an economically important species. However, the rapid
development of industrialized and intensive farming, as well as frequent hybridization and inbreeding, are gradu-
ally reducing the genetic diversity and parental effective group of hybrid abalone, thereby reducing abalone
growth and quality. An effective way to improve abalone quality is to breed a new fast-growing and dis-
ease-resistant variety. Cross breeding, which increases the yield and viability of hybrid offspring via heterosis, is a
traditional breeding method that plays an important role in improving aquatic animals. In the present study, we
constructed four self-fertilized and twelve reciprocal hybrid H. discus hannai families from four cultured popula-
tions (Huangdao, HD; Rongcheng, RC; Japan, JP; and Dalian, DL) using a 4x4 complete diallel cross. Based on
paternity testing, which was performed using eight polymorphic microsatellite markers, the growth traits, heterosis
rate, growth rate, and survival of the F; families were compared at 1, 5, 13, and 17 months, and the hybridization
efficiency was estimated. Some hybrid offspring exhibited significant growth advantages, when compared to
self-fertilized families. The HDRC, HDDL, and JPDL families exhibited greater growth rates than those of other
families, and the HDDL, HDJP, RCDL, JPRC, and RCHD families exhibited greater survival rates. Furthermore,
the HDRC, HDDL, and DLHD families exhibited significant heterosis in growth parameters and growth rate, and
the HDDL, RCDL, and DLHD families exhibited significant heterosis in survival. The heterosis of body weight,
body length, and body width of the same family in the same stage and heterosis of the same trait of one family in
different stages were found different in the present study, which indicates that hybrid families possess unbalanced
and unstable heterosis. Differences in the gene frequency of populations are the basis of heterosis. The results of
the present study suggest that there are significant genetic differences among the HD, DL, and RC populations.
The superior hybrid offspring identified in the present study can be used as a germplasm reference and provide a
basis for breeding new varieties of H. discus hannai.
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