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WE: A2 REFHEKRDFA RA LXK HE 21 A sh KW (Lutraria sieboldil) 4R K %, )/
WA K MEARR 2T 30 B #h A 80 B #hik KBS A K MK AT EE AT AEMSIT. S RE T ERB
BT HEFIRFERAERBER TSR, HRENZEEXZAZCEH 096~0.98, LA AKX ZHTEE
#0.77~0.96, ¥ Z EAAX, 80 B #HEEKBHL T K. mEERA TN AR X AHKS; 30 B0 EK
Fak AR EAE ) 5 A 0.31+0.02 F2 0.25+0.01, 80 BE M AK. 25, ER KR EHRKGESL S
A4 0.35£0.27. 0.27+0.20. 0.06£0.04 F= 0.25+0.19, &% HARFA H AIKESL S, HAMREEL D
HETEFEE N, RRBERMAFT MG 10 REAMREA 70%~90%, AT HAELEFLLTEE
(HAFRERS 13%~30%(10%F A 5), A 6 KMEEFHsHRR B HARBEITRFNTAE &
. oMK, FHAREK. SRR ERRBTRENESELE S, FRAMRE A ESTEE
A & 50 %. AR R A KW A K MR EFF AR T AEIRIE.
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it EC i (Lutraria sieboldii)sh J@ MR 44 (Lamel-
libranchia) ., 5314 .24 (Heterodonta) , 75 iy H (Veneroi-
da). #A IR (Mactridae) . J0S J& (Lutraria), 18F 55
12, A AEHR T R R T DL — it FR G i
GIRHE I SR AH, HB o BRI R 3 N A I iy R
B, AR IR MR W G, (E R AR R AR A KM
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1.2 AKHERA=Z

bR R RIS | SemAIFEsE, K2 0.01 mm;
FHHL T ROF 0 A B, RSB 0.01 g0 R R HUEE
30 A, 30 H AN SE K A S, 80 H I 5T K |
T = A b UL N
1.3 HBELAES

JH SPSS 22.0 GEitRAxt I cHi A T IE A
K 5 (Kolmogorov-Smirnov %), 118 4% PR & AU(E
(phenotypic value, PV)5 & F{f (breeding value, BV)
1Y Pearson A 2241,

AT IR A LM (SRR, M ASReml-R
V4 B A% ) REML F1 BLUP 35 %0 il FC 1517 35 14
SHOME FEAG T B i/l}\?i“i':ﬂﬁfl‘f‘m%j](herlta-
bility, A?)FIEFE, PHRA RS T 2R BUAH OC R 8K
(rp) FEALAHOC R EL (rg) o

A AR A

yii-utait fit e

Ao, yi AR A, o 0 FIME, a PR E L L
NE, £ R4 TR LSS, e B 25 o

PR 1 AR 2 B9 RAA OC R BRI AE HH X R

Bt AR A
rp — Cozvﬁlapzz ; rg _ COZVg] agzz
O-P1 XO_Pz O-gl ><O'g2
X, cov, , \ cov, . PPEIRAG BB J5 2% M
fethir%, o .o ZﬁW@&%%mﬁ% ol o

VAR 387 2%
AL MR DA R K=ot /ol
R, o2 W) 2%, ob Mm%,

x2 RRBREKMERGELAS RIEED

2 R4
2.1 AR A KM RMGE
Jiti Gt A= KMok S 81T W3R 1, 30 H A
80 H I by il A0 AE KA R I (22 Kolmogorov-
Smirnov V\g/\ﬂﬁ‘ ERTH . 80 HiB 4 MR,
i N 178 B IR 19 728 55 & X (coefficient of
variation, CV)PFEJL? AR 7 R R, 80 HAB K
IR AR S R R 30 Hig/b, 2548/, X
30 Elﬂ?%‘ﬂl 80 Hik7ek SoemthR thig, W2 h
1.61 F11.89, ¥J{H A 1.53 F12.09, ﬂ%%%&%%
LR Y A= BUR L e N S NS R S

Fz 1 MEERBGRERMERKS BT
Tab. 1 Parametric statistics of the growth traits of Lu-
traria sieboldii

PEIR FR) BN B b 2R

(%)

ek 30 630 228 0.8 25.43
Fei 30 630 149  0.32 21.48
Ui IS 80 630 1327  2.41 18.16
U= 80 630 7.06  1.15 16.29
ST 80 630 421 0.72 17.10
wEiE 80 630 028  0.15 53.57

2.2 @EAERKAET

B ER 43 BT il A A= K AR 0 22 41 4 A
B AR IE 2, 30 HIBHFE KT m ks
£ F3 535020 0.31£0.02 F1 0.25+0.01, 80 H KI5 K |
FeiE 70 58 AR BT AR 3545 143 3R 0.35+0.27 .

Tab.2 Variance components estimation of the growth traits and the heritability of Lutraria sieboldii

T EWH 5y
LERIN H#%(d) h?

2 2 2 2

Oy Gf O, op
Tk 30 0.11 0.13 0.10 0.35 0.31+0.02
el 30 0.03 0.05 0.02 0.11 0.25+0.01
GiiniN 80 2.10 1.52 2.41 6.03 0.35+0.27
T 80 0.35 0.25 0.73 1.32 0.27+0.20
5T 80 0.04 0.24 0.37 0.61 0.06+0.04
Ny 80 0.70x1072 1.40%x102 0.69%x1072 2.79%102 0.25+0.19

T o] NARFMERIT 2, o WK%
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0.27+0.20, 0.06+0.04 A 0.25+0.19, 7T MHIREAE )
ARaEE T, Ha e i &EsAE 1 (h?<0.2 AiEH% J1;
0.2<h’<0.4 HHaFEE J1; h?>0.4 i e 7114,
80 HAMFE AT m MR AL 1 30 H ibmsA $2
1o, % BB IS [T A R B0 R AR o TR 231 it EG
A A A P AR 8] 18 R AU AH DG RS AL A OGS SR L3R 3.
80 H & 4 A-PEIR ] )5t % AH OC 55 SR AYAR 5G4 52 1EAH

*3 MEBRERKERRBBXFMEEEX

KH R —F M, BEHCREBGERA 0.96~0.98,
FHCHEY B, RAVAHCR B FIN 0.77~0.96, 7%
K| 7 i 5 AT R R AU AH DG R, A SRR TEXT
R il EC A 1A B e MR R B 1, e S i T AR
S EFESHZMER, 80 HFE K M i MR 1 35 1%
KRFRIM @ T 30 i, FUIFERE Fikk
Z% I, 80 HidM 7k . R RSHMET &

Tab.3 Genetic correlation and phenotypic correlation of the growth traits of Lutraria sieboldii

FElk _ 30d _ _ _ 80 d _ _
ok o ok SEr o A
ek 0.97+0.01° 0.98+0.00" 0.96+0.02" 0.97+0.02*
=1 0.94+0.01 0.96+0.01 0.96+0.02" 0.97+0.02"
FETE 0.78+0.04 0.77+0.04 0.98+0.03"
LD 0.94+0.03 0.93+0.01 0.83+0.03
Tk MG, HAFREAIK

23 HAESAH
AR08 B LB A R IR PR BRI BT 10 5 5%
HEFFA R (R 4), 30 Hibsek . Fembika R AR %

x4 MEBRAFMEREMENRRZHERF

H90%, 80 HiR 7K . 7 . T AMAF MR K R
AR R 70%, %t e 30 Hi#sF1 80 H I IFE K .
s IR R R AR RN 70%, SR EH: A

Tab.4 The ordered families arrangement of breeding values of different traits of Lutraria sieboldii

e __ 30d __ _ __ 80d _ _
ek G TN A= FEHE o
1 M7 M7 M7 M7 M10 M7
2 M10 M10 M10 M10 M7 M6
3 M6 M6 M6 M6 M6 M10
4 Ml11 M17 M9 M9 M17 M13
5 M18 M1l MS Ml11 Ml11 Ml11
6 M17 M9 M17 M8 M8 M8
7 M15 MI15 M1l M12 M12 M12
8 M12 M12 M12 M3 M3 M17
9 M1 Ml Ml16 M16 M2 M9
10 Ml16 M5 M2 M1 M9 M3
#5 ETREENSHENMOEELREQ0%BHME)
Tab.5 Comparison of individual selection based on the phenotypic and breeding values (10% selective pressure)
— =
PR Hb@) AR D) TR HAIRA %)
BV PV BV
ek 30 0.87* 7 8 0.88 0.69 68.25
FCiA 30 0.81% 8 10 0.47 0.39 65.07
Grin:S 80 0.89%* 8 9 1.93 1.68 71.43
FLi 80 0.85* 9 9 1.13 0.99 63.49
FE 80 0.76* 7 8 0.12 0.09 61.90
LNpigy 80 0.78* 7 9 0.09 0.08 60.32
T BV: RAGEFELE, PV: R RBME LS *: B M (P<0.01)
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[7] By B FHAN [F] MR & R A HE Y AR AE 25 5, (BB
RFRM EEH—FH:, HEFR M7, M10 Fl M6 T~
] By Bt AR R HR B A E HE P b 4R 3, 2B F
PEREZ o AR E FIE AR BUE AR B35, BT
FAUARE FE A AR LA 25 (R 5, BFlR
10%), B EARMFER 60.32%~71.43%, AR5 FE A
HEERRZYRILRETMERERRBES 0~2
A, PSR AR B M ES R, RPN
KIEB LSRR, 30 H i G ek sem i
(B B PR 50% HE LR AU B R B 70 T4 /30 27 %1 21%,
80 H At [ s . 7o . SR AR BT it & Al
PEFRRCR T H R AVE LR 3 0148 16% . 14%. 30%
F113%, AR B FMEE R ROR RS
3 it
3.1 EHERK

FAUAH B AL M O IR AT R B R S %
WHE, B A OC T &R BR T BB, e R A
A 5 T ) it I e B AP TR T ) R SRR B Pl J 42 1)
EMRE T 5 ICERBE DL (Pinctada martensii) 7 Wit 1%
SR R 56 R 80(0.747~0.921) i Tt 4 AH
X R H(0.528~0.746), A B 5T it A A= 1 HEtR
1A% G R $0(0.96~0.98) i T 2 A A ¢ R 50(0.77~
0.96), 5 T [QFk B DU RL MR AH OC M 3R B R W],
Uk it A P B 2 5 R T St

L AL ol R R b B O A L S AL
— BN R AT S R BE AR A . SR SE AR OISR Y
“thRL 2 57 VTS B DL (Argopecten irradians)%
Fe Rt JInt, 6 HidFeRKisife J1oh 0.58, sekistfl
NBEFIEHEFEEMHS T R 2 57 FIA KW
BABRKMBRE S . EREDEMTT 5~25 Hi
£ 4 W5 (Crassostrea  gigas) ¥ 1K 5¢ 5 18t 4% 77 (0.161~
0.771)FI5E K5t % 71(0.139~0.814), 15 1R W LI5S
T K A S B T IR E I, B A Bk B A Kk
ARAER L AR, 30 H #45E FC A /Y 72 K M5e 5
8% 77(0.31, 0.25) 45544 7, 80 HIR 5T K . 52
i FVA B B 844 (0,35, 0.27 1 0.25)H  rh &L
1, PN it ECAG A XSS K L A R R AR B R
FTEEREIT, W ARAFEE KN AL T

FRFH FRBE AR R (A 50t a8 4% 00 7= A R Y
22 580 R AL ki S R EUG A R
A —F AR BT TREHAT, A FS RO

JEAFFERE R 22 52, DT X it ER Aty 7 30 ) 2t £ 4 5%
FNWT = Az Al 1A% TR A5 6 mh it FC G B 5
A A B R T A IR RN R T AR R 22 5, 1 K
RANKE L2255 5ok, 388 1 AR IR
TR ARG E LT R, 58
TE B BEAR AR TC % RIFAT RIEITE, bR 1
SYEARANRE R HARIMAR R, W m 8% 1)
A TR . 4 TR BRSO H A T M AN
BEARGL, 4[] Mk 0 7 fa 2 001 g /N {H A D
KUK F SR, AR I 5RO A RE AR 54
P02 KR 4 TR AR AR AT E A% T, R 4 R sk
IO7 2 A P AR — R A T s B K T AR Ak A,
ASRem! F A REF LT A Ab 14 TR B RGN, , 2 it A% )
A TT B HE AR, TR B0 8 % A T A B o R R R
DU RT i 55 10 A A el A G131,
3.2 FAME

BLUP i AT o 1 A4 00 & A E, JF7E K™ 3
WER T Z N d@Ezt SR BLUP J5 i K4t
Wi MR 157 MEFEETATE, T 50%1EE: K )
TRETEMER RERSCR A T RIVAER S 3%~
34%, MEEPFEHCRIE R 17%~28%. AHHiEHSIE R
FH BLUP J7 314k 60, 105 Fi1 150 H i 3 DB
FUYH XS WF (Litopenaeus vannamei)d= < AR B9 Fh
H, F 10%3EHEE ) T 3T F A E Ik T R AE %
PSR 20.06% . 26.03%F1 12.01%., TEAHIS
L, 10%EREE T, IR 30 H it [CAiG 72
K. 5o B FE PR ROR R A B B4 4R =
27%F1 21%, 80 H &t (GG T . 7o . 529 Al
T 5 [ 28 Ak R T 3 R 3k R 40 S 4R
16% . 14%. 30%H1 13%. 45 R KM, 7Et s &
Froh R HE M EERRF T M ERAEEREEMEA
T A
33 AKHRFHAFHHS

T R 1 A O AR AR A L U 0 A A el
AT A ARGk T AR o it R A I R4 7R
T, FREHBERS IR G, ¥ TR E Mo, milhs
7RI B R AL TE N THRIZ AR, BERE
AP R, U B AR ME A AR R AR R BB T
LA T FIR Rk R, ATRRAREE & TR . AEAN A
BHORIE T, FHAEREAEEA OGRS, W Gall SE11O7E
% AF i (Oreochromis mossambicus) il K. & FiJF 5% 43
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BT IA Ay 7 38 20 R 0 o A S o ) ] 32 158 8 17 AE &)
By Bk AT, BN W% 08 15 A OC M R AR, A58
80 d jifl FCAG 7o | 7 i 5 R T et 1 2 U AH C.(0.94
0.93) AL A KNE(0.97., 0.97) %, X—HEH
Bl F it EC 0 30 ) A R RO G AT 25
F o WA R MR K B R I AE— A AR08 K]
By B bR A B — O R B K . A
AT & B P R R AR A Ko — B,
532 BGOSR T R W Bt FOAG UE KR R &
H G BUAA R, 2 Wit A SR 0] A R MR B i
HABKIE,

75 PR Al 5 ) DL 2K i 9 R MR 2 —,
T B b AT A A SR A KB I R R A, (1
TCIEFRTEA B BAF IS MEAREA T . Langdon 25200%f
KATWGHET R R LTI, KW —8ER BRI A
KA, (H A K 2 DL A7 5 R AR, 1 B R AR
B 5% AE £ BB WA 4 (Ruditapes philippinarum) % 72 5
AR R E K BUHE DU AT 30t T heoe Hm T4 dul,
ATy Be A7 G MR A ] o AR IR 58 v it FC A AS
i) 5% 2 G AR BE 35 I A7 106 6 25 S 5K (33%~74%), Tl
b5 B WA I RO AT (72%~91%),  HL i F& i
AR 5 AR UOVE A MR T it JE I A A, R A
KR 845 2 500M 7 (06 EC S 128 B 2 %6 M
B, (HTE 5 S0 9% Pl 0 25 A A7 TG PR X 7 R
BUJiSE-A TN
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Estimation of genetic parameters and breeding values of early
growth traits of Lutraria sieboldii

ZOU Jie!, ZHANG Shou-du?, PENG Hui-jing!, ZHENG De-bin?

(1. Guangxi Institute of Oceanology, Beihai 536000, China; 2. National Oceanographic Center, Qingdao
266071, China; 3. Tianjin Bohai Sea Fisheries Research Institute, Tianjin 300457, China)

Received: May 6, 2020
Key words: Lutraria sieboldii; full-sib family; growth traits; genetic parameters; breeding value

Abstract: In this study, we constructed the 21 Lutraria sieboldii full-sib families in a balanced nested design by
using the parents from a second-generation selective population. We estimated the genetic parameters and breeding
values of growth traits at the 30th and 80th days of growth via a mixed linear model. The results showed that the
shell width showed a faster growth than the shell length at an early growth stage, whereas the correlation coefficient
of growth traits from 0.96 to 0.98 and the phenotypic correlation coefficient ranged from 0.77 to 0.96. There were
relatively higher performances of correlation coefficient between the shell length or shell width and body mass on
the 80th day of growth. Our results showed that the shell width had a low heritability, whereas other growth traits
had medium heritability. Heritabilities of shell length and shell width on the 30th day of growth were 0.31 £ 0.02
and 0.25 + 0.01, respectively. Moreover, the heritabilities of shell length, shell height, shell width, and body mass
on the 80th day of growth were 0.35 + 0.27, 0.27 £ 0.20, 0.06 = 0.04, and 0.25 + 0.19, respectively. The selective
efficiency based on the breeding value was higher than that of the selective efficiency based on the phenotype by an
advantage of 13%~30%. The growth performance of the top 10 families, according to the breeding values of growth
traits, had a similarity of 70%~90%. All the abovementioned outcomes indicated that there were high genetic gains
observed in shell length, shell width, and body mass selection at an early growth stage, whereas a higher genetic
gain was achieved by selection according to the breeding value. This study suggests a reasonable potential for the

improvement of growth of Lutraria sieboldii for further selective breeding.

(AL %4 T #)
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