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EE: LirhEJUSL#I(Haliotis diversicolor aquanili) FRFHAHA S H AR BF A BEIAZe 3 7 RO E B ZERBHA, RAH
EF BRI T AL ERET MR, DA ITHRRER RN EER N S LML . BFEFETKBERY
10% MAVE R B R A (SS) , DA TR 1A v BE AL 4 BOAH [R) 40 ) AR VE A Xt BRA SR AR (SC) , EHRIREE N
1.755, 453K, BHASMBALENE . ZHEEFHLRENZEN(P>0.05), HEFHENKKER. 4
AR . SR ALTE 2R B DU R 0 A K O T S5 % FRE A LR B R RIRE B B AR KA (P <0.05) , 3E#%4H 50 H
BRI HE S IE FRIAF) 35.07% , W& K FXFIEL 23. 62% (P <0.05) , 40 ~270 H #& A 5E K B8 S v FBLSE
AL FAS AT B4 13.64% ~81. 88% F110.21 ~0.53, FHK 31.63% H10. 36, A FHHEK BERFNT
IR (P<0.01), B BN, FREBHARMEFER R EE, FHAET EFENILHBREU R NARER,
KB SUILEL; BHAKET; EEERA; EHES
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Selective responses and realized heritability estimation for a cultured
Haliotis diversicolor aquatili population

JIANG Xiang', LIU Jianyong', LAI Zhifu®
(1. Fisheries College, Guangdong Ocean University, Zhanjiang 524025, China;
2. Shanwei Xinhaisheng Aquaculture Co. , Ltd, Shanwei 516600, China)

Abstract: Taking the F, generation of Haliotis diversicolor aquatili descended from the hybridization between Chinese cultured popula-
tion and Japanese wild population as the base population, we carried out a selective breeding experiment by mass selection to investi-
gate the selective responses and to estimate the realized heritability. We selected 10% individuals of the largest shell length as parents
for the selected groups (SS), then randomly selected the other 10% individuals from the base population as parents for the control
groups (SC), and the mass selection experiment has a selective intensity of 1. 755. Results reveal that no significant difference was
found in egg size and fertilization rate (P >0.05), while the selected groups show growth advantages in various degrees compared to
the control groups in the larval settlement rate, larval metamorphosis rate, larval survival rate and postlarval growth (P <0.05). The
survival rate of 50-dph juvenile abalone in selected groups reached 35.07% , significantly greater than that in control group which was
23.62% (P <0.05). The ranges of the selective responses and realized heritability of 40 ~270-dph individuals in selected groups were
13.64% ~81.88% (31.63% on average) and 0.21 ~0.53 (0.36 on average), respectively. The average shell length in selected
groups was significantly greater than that in control groups (P <0. 01). Therefore, the experiment indicates that the mass selection is
effective for the genetic improvement for cultured H. diversicolor aquatili populations.
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JULFL 1 ( Haliotis diversicolor aquatili) 2 [E Fg
IR E R MR K SR FE AP, 2009 4R FR5E - &
RE 42373 ¢, (At R R R 70% BN,
B4R R RFFELE AR, i B =il
FHEBEHEFME N L2, FEERBLCES A
BB, SR MEZREET/NUME, EEFR
PN R RV, BUEsamh LR L, i
P2, WEML, FFEED Y. FH LSBT
TEPE AR R TR A FT 475 K R R AR AR JRAIE .

AT BRI g IR BT AL I BT AT
RSN S ILEAE T, TEENSNE A HEIRE,
Al 5255 1 T [ Bk 3 1 ( Pinctada martensii ) 3% £
F—RAERKSEEME, R0 D RGN R M
REGK S WIL T, BB LIAE]
BMEW R K EK; WADA X B A D K B I
(P. fucata martensi) EZEKHRFTIET, BF
BETREERKEE 5FBEEE; XER%E B
5% BB VY 1S 3 DL (Argopecten irradians concentricus ) 35
RIEFEXT B R F—RAEKBEN, 150 KsEA
JERFIE BEFWAERKMBANGER, EHEFET
FRBFST 7T, KUBE 45" SRR A T H 5t 61
(H. laevigata ) AT T EFE BB FEIFAGTHEEEREA
RIFEERK B B st S50, 38 i i B A i it 3
K:3% 5% ; ROBINSON'® ") i 1o 315 HLASE DL 780 %of
BRI (H. rubra) 55 RMHIT R REFRFT MR,
HRRNEFTSREE, F-RBEHRER 12%
~13% ; FA 2 i Zu o ( H. diversicolor aqua-
tili) 5 4 8038 ( H. discus discus ) . 73 81 ( H. discus
hannai) FEATHE B B HIRE; WAEH%E . £
AN 4050 P ) b B A B A € B AT 2 0
B, WBUSEFHNEESCR . BEEE LR AT
FURCRELAE b, DAl B UL 80 5% 58 B 4K R B 5 X
%, LGk BRI, RABKEE ikt
NIRRT R, MR AR R
PR 5 MaRAL T, DA SLAL A K AR
TR it P SRR 30 R S B AR

I BRI
L1 SEASRIR

JLALBIE T AN B AR Bl BA IR REIA,
BT RO E LSRR S H A A AR
ZF ARG BREERILE), PrfRes .
PERRUBLTG, HEBP- 352K M (5.31 £0.26) em, M

BFH5E K H (5. 57 £0.58) em, BIG H Al BF (47
58K A (5.46 £0.47 ) em,,
1.2 RAeigit

MIFLBRFRFE R A HP BEALPEIE 2 000 4MAAE
EH BB, MR RRIESK, 5o
ML 1, DlFRKEKE 10% MEVE k84 %
A, FREVLAEEREFEAR R 10% MAVE X B2
A, BAHEE3IAFTH, 6 THED A
6 /it (100 ecm x 100 em x 80 ecm) B T[] —-~7K
Ve (7 mx3 m x1.35 m) Ff5H, WAFE T,
R R B ESR, MAETEHAATERRSE,
JE IR IBOR . TLESEAF . BRHUK 100% .
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Fig. 1 Frequency distribution of shell length in base
population of H. diversicolor aquatili
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2011 4F 6 A v B 40 55 6 BR 4 3 K 43 56 S 7
B, L4 AT, SAME BRI K S5 R A
BTk, ARG 23.5 CTHT 2.0 ~2.5 h, it
AT K FRIE R 1.0 h, FEE T2 5ME 5 it
(MR AT R REAR ML, #R 26.5 C &g
L5hBFR=E23.8C, B4 1.0 h FFHRE25.5
C, BIFZ 0.5 h T E 8, #5855 F He OB
CRS), W% RSB ES 1R, B o
B IR, WG IO T, 7O B
TR MO MR AR, G414 30 4, T
PR HERS (X +SD) o IS RO IR B85
BN, RSN, BE5 BRI EGE
RGO E T B T I 0T 5 3K R 7 1
B, GiiHORFRUE 5 TR, 30 ~40 min 5P
1K, 23 ~5 WUHE B AT F, BIE2H
BREEEE, A/ INbA EAR R BRI . IRRA R
N CE v L E e L O IR L NEOE 170
BRI R AT. H40 d EAGKRHEE
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POfRE T, B M6 000 m 7, MK IKF 2.5
em IS BB BMUFARIC, B 25 4.
1.4 THE TEERWEZRNZE

A 10 min J5 75 B HUE T WEIF St 6 4
AWIZKER, ZHEREAZEINHA =3, HE
R GE it B ROBERTS!® {1 fff 3 45 b3 B9 5 X,
ISR R E AR RT, B8R
VAR I 2 B TR S R AR B LA B R AE TR K i . 7
ZHEEE 4 KRG EME R, 25 A eka 50
AL FRREHLIEER 10 TR S IR B 5L,
BOE$, 457 REHAEAR, 2 W KANG
SR T v, IRIE R (%) = (K&K
B/RE SRR x 100% ; SR ERE(%) =
(BB HHE RS x100%
1.5 FMEZENE

BHET RGBSR, HEOERIER(%) =
(4hAAR B B MR B I B %E) x 100% , AR,
HER(%) = (BRIEMEB/H B BAEE) x
100% |
1.6 EKIERGNE

FEA I 77 8 h AL Ve 20 5 0 BB 4 rh b v
JALEE, PE TR b, LARR R, @
Canon ZURSHINLIAME, KEE R A E ABRY, 7
HL 5 L3 5z Photoshop %5 14 Kf P 4 B B 437 K B 4k
NEBRKEE, ZWINEBOEEERSRERE, i
HAREREK SRR, ZRB SR R EAH
W1 wFEERK SRS, SAMEENE 30 4, Sit
I FARAER o
1.7 #ESHITE

PEFEZ B (CGG) & A B ik 6+ B 3k 78 .
CGG=(X,-X_)/X, x100% , =7 X_F10 X, 55
J2 SS A SC IR £H f MR - WL, PR SE s A
REHHAR B = (X, -X,)/iS,., i Rkt
SREE, R B A REARTEIRHEIESS M,
S, X R AR T

1.8 HIEQES S

FH SPSS 17. 0 BfhabBEEE , 3@ i B R & 7 22
T TT R T 2 BEVE ST, Duncan’s 3#E4TS
HILE, BEWKFRIEREE (P <0.05)MER
BB (P <0.01),

2 4if

2.1 EfiBkERAHSH

FLA AR AR 55 K 5045 38 i3 Kolmogorov-Smirnov £
BAFEIESS A, HBamILE 1, BRI
FKH(5.46 £0.47) em, HKHE 10% B EMWTESE L
B GEBERETT) , B4 SR AT H BT 7 e K
6.07 cm, HEFHFALEHZEK R (6.30 £0.22)
em, Xf RRLHEACEH5EK K (5.40 £0.36) em,
2.2 EFAMIIEKRAN

JUFLEIEEAR YL & V55 241 D42 - 35 4 (162. 30 +
3.87)um, XFHEZHORIFE N (159.03 £4.33) um, it
SRERAEEINETERAEEES(P>0.05),
B2 VERRLHIRFE FLXT HRAH R 2. 06% (£ 1) .
2.3 EFANZHEE

2 HZKERIRE, FHES% UL, HE
AR T RY, SR ErRmE L EE
F(P>0.05)(F1),
2.4 EEANHEMERSTESE

TFLEBEIATE B SR & R 5 ES R K LA
2, ZAEEEBEA LR E H(82.33 £4.51)%
R TR (70.68 £2.52)% (P <0.05), 2 4
R HM AR R EF B E (P <0.05), Hrfwk
BRAASAS R K (76.00 +4.36)% , Xt HRLH H (68. 33
+£2.03)% , EFHBERTXRA,
2.5 EBFHAMSHEREE

FIB S 90 H b LB G IR s 2 [ (29. 16 +
3.71)% 11 B3 R F XA (13.44 £2.31)% |
(P<0.01)(F2), 40 ~270 H & HE A F 40
IRBLIE A (29.54 £5.94) % , XFHRZH K (16.14 +

#1 NFLMERASHRAMZIHEREMPE

Tab.1 Fertilization rates and egg sizes in different selected and control groups of H. diversicolor aquatili

20 5] group PR selected group XFHEZH control group
ZHEH /% fertilization rate 97.07 £1.72 95.62 +1.69
4%/ um egg size 162.30 +3. 87 159.03 +4.33
W

H: *. ZREF(P<0.05); #*. ZRHEE(P<0.01); FERFML
Note: . significant difference (P <0.05); = . very significant difference (P <0.01) ; The same case in the following table.
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Tab.2 Survival rates of different-dph H. diversicolor

aquatili in selected and control groups

IR RRIEZ2/% larval survival rate

100 o4 selected group
o} 841 control group
80 T 1
60 S S
X
40
20

settlementrates  metamorphosis rates

B2 JLALBEEREE SR R S AR AR
Fig.2 Larval settlement rate and metamorphosis rate in

selected groups of H. diversicolor aquatili

41 3B selected group
—X} #&4H control group

w

5EK/cm
shell length
4
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40 50 60 90 120 150 210 270
t/d

o 4 Xt
selected group control group
40 40.24 £3.12° 31. 11 £2.97
50 35.07 +1.38" 23.62 +1.62
60 31.25 £2.51° 20.26 £1.55
90 29.16 +3.71*" 13.44 +2.31
120 28.33+1.22* 11.58 +1. 63
150 26.31 £2.02*" 10. 18 +2.43
210 23.42+2.80™" 9.58 +1.23
270 22.53+1.22*" 9.32+1.14

B3 JAMEFHREKEK
Fig. 3  Growth of shell length in selected and control

groups of H. diversicolor aquatili

8.02)% , Z5REN, VEfEA5 X R B RS H 2
SRR (P <0.01), PEHELH M PRI N 1 8 T 0
RAZH .
2.6 EFAFTKEK

JUALBIBE AR B e 53 AR KA K AR
WIE 3, GRERY, ERAESdFERKEEST
XTHRLL (P <0.05), Frf HEEA e RIKE
FHERTXRA(P<0.01),
2.7 BUEEFBRESHITE

AT AN TR] H % 0 Ve P2 5 00 B 7 KOR 55
PERE RN S BSBAE R BB (K 3) . 50 HERAYLL
B BR L L[ (81.88 £12.96)% ], 60 Hit
A ISEEL 11(0.53 £0.08), BABrBk#FEA
A7 4 0 B S L B SE 3 A% g A8 AL i B 43 3 Sk
13.64% ~81.88% F10.21 ~0.53, % 31. 63% F
0.36, ik B i e £ Iy 5 B S A% ) 45 SRR W,
NIRRT AR R R, BREIR.

3 Wl

EFE IR R ISR TIET, U
R TREREFHIERMIATHER RE S, LR
RUEFRAMM, BHEHATKEKIBEEEE A
13.64% ~81.88% , V¥4 31.63% ; BSLiRtE 1R

x3 AAMEEHREARBRNEERNSALEE S
Tab.3 Selective responses and realized heritability in
selected groups of H. diversicolor aquatili

Hi PRI % BsLmte
dph selective response realized heritability
40 48. 86 +10. 96 0.48 0. 13
50 81.88 +12.96 0.34 +0.03
60 49.31 £6. 56 0.53 +0.08
90 13. 64 £4.98 0.24 +0.03
120 15.41 +4.78 0.21 +0. 04
150 13.29 +2.78 0.34 +0.04
210 15.50 +3.72 0.42 +0.05
270 15.12 £2.03 0.42 +0.03

0.21 ~0.53, ¥4 0.36; RIS b 5 B L
WL R, XIS UL X A DL Rk B E A
HIRFFE 455, YOU 4510 DL 2 AN RR SR A e (1
B RN XT S, SRR TR B F
oE, SRBWUEBHMTKBERTXRA, F
BIVE$E N 5 B SE 3845 7153 )R 12.79% Fi1(44. 10
+6.40) % 5 X040 0 T FRBR AR T B Al BE AR 3k
TREEBETERF,, B THERF, 5X
RBEHIAERKZR], 4558 8 REE RN MIRLRE T
A Ak B 43 31k 0. 63 ~0.89 F10.36 ~0.51; DU-
PON-NIVET 22" 5 — i3 25 ( Helix aspersa) 233 ¥
523 RN LB L85 J18 0.38; 5Kifg
B PSR 2 ANWEVE B L (A irradians ) B HEAT IR
AT E ST FARBAA, DISTR e PN BrEtsr i3k
RHEFASEITERE, SR BRI ELBE TN 0.52 +
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0.24, ZEHMREFRRWILALMB R RS Bm e
KR, HE— i BR R

SRR AN AR A I 2 DU 2R T3 1 By 6
B, EEMET 6 MAKWMERMASR, 4R
KW, S RAZ 8] F M E RS R
BEELR, EFRE T ILBNMHERMAESE,

E NS E7E K F M T K& e
9%, RIUAN[EIFPEE S AL 16 25 8 % R —5. BRM4L
W5 ( Ostrea edulis) 4233 — R 1EHE, 10% ~20% Ky ik
R T K5 A ER A I ( Pinctada fucata )
Zit—RBHALE B 5 7 B 25 2 16.03% Y5
JLERTE F5 D1 (A. irradians irradians ) 211 2 X ) B
Rk, FREERRE 17.56% ", 5 HAh
MAEBE BT, P IR A T &
BN 13.64% ~81.88% , ASfLIEISE, 4K
RO A Ve B S A R, 3 T RS 7R A K AT 32
BRI S R —-ERESEE . #
N RBE KA X, HAERKENE TRE, It
B BB N S S hE RS Z M H, AIF
AR By B H e B Rt B E R, X 5 A
45V ZHENG 21 s g 45 R KM, B AR
REOBMAFHBTRERBERNZRRL; FEW
Wros 4 R AR & T B B e 35 B 3508 R
0.61, % AUk &N HYSF-341E (0. 76) BFH KT
HMEDIH (0. 57 ) FnzE pLA (0. 53)
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