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Tab. 1 Descriptive statistical of harvested weight traits in different populations in Litopenaeus vannamei

riZElg  ERFREB%

52 ZR B A AR B
prop RORAET AWRERpoe moMe i = TRV %
. number of number of . .. standard coefficient of .
population By s maximum minimum mean . . survival rate
families individuals deviation variation

E 15 551 32.04 4.80 19.50 3.66 18.76 91.83

13 362 4491 12.25 26.04 5.43 20.85 69.62

P 15 435 36.46 7.50 16.58 3.40 20.51 77.54

PS 5 161 33.57 13.51 20.86 3.89 18.65 80.50

SP 14 432 36.40 9.90 22.99 4.58 19.90 82.92

F: PS il SP AR ARk,
Note: PS and SP are the hybrid strains.
22 HERASMEEN

FIH ssGBLUP-MF #5854k 11 [ BE KL 5 1k (1]
(R KRR (GR 2) P IR P FIBEIA E (1925
G R, N 0.049, HUCHBEA S FIBEAK E (1)
FLKFR, 7 0.046, FEA S FIHHA P IEL& LR
A%, H-0.021,

IV DU e AR A ey L Ko R S 3 A o 3t
28 0% 3, Hh, pBLUP-GG B8 A5y hn ik
A% 7 25 Mgt J1 B Ak, h 8.76+1.83 il 0.49+

0.08; H:¥X} ssGBLUP Fil ssGBLUP-MF, [ fiifk
RUAG T 0 PR 8t 4% J7 22 73 Wik 11.3442.17 Al
18.91+3.92, i5t1% 117354 0.59+0.08 Fil 0.77+0.09;
pBLUP A5 A Ak (o i a8t 4%y 22 Fsst A% 71 e,
Jg 22.58+4.39 1 0.91+0.10, 5|/ pBLUP %!
PAFAGTHEAH L, M pBLUP-GG. ssGBLUP
1 ssGBLUP-MF #5835 45 (R I 38t 4% Jr 22 43
KT 61.20%. 49.78%. 16.25%, istfs 1143 AR
T 46.15%. 35.16%. 15.38%.
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Tab. 2 Genetic relationship matrix between founder
population estimated by the ssGBLUP-MF model

BEA population P S E
P 0.184 —-0.021 0.049
S - 0.151 0.046
E - - 0.112

x3 NAEXR 4 FER THITHBREERESH
Tab.3 Genetic parameters of harvest weight estimated
under four models in Litopenaeus vannamei

vl {5 Z4 genetic parameter

model o o o e
pBLUP 22.58+4.39 2.24+2.24 24.82+2.23 0.91£0.10
pBLUP-GG 8.76£1.83 9.14£1.02 17.90+1.01 0.49+0.08
ssGBLUP 11.34+£2.17 7.81+1.16 19.15+1.18 0.59+0.08

ssGBLUP-MF 18.91£3.92 5.61£1.63 24.52+2.39 0.77+£0.09

2.3 TNRBE

FIR 4 PR Y45 45 1 PL AN 12 X6 BR 0503k Ak T
EBV (GEBV)MHERGPE A 22 UL 4, 24 LLorHl
AMEAE N B IEMARE, pBLUP-GG. ssGBLUP Hi
ssGBLUP-MF A5 fry Fit il o ff 1 £ 13 (0.76), pBLUP
IR f 00 v Aff M 511 (0.68) . 5 pBLUP #EAUAH
b, MR oAb 3 Ff 455 0 5K A5 A 0000 o A 1 e
10.53%, 4 PR 15000l 22 YE LA 1.10£0.11~
1.19+£0.13, e ssGBLUP #5555 {1 50 ff 22 f5¢ /)N
(1.10), pBLUP #5571 {) 15100t 22 B K (1.19), A&
S AR 9%,

F 4 ANEMEBIRT L G0E X SR E AR
BT XWIER 4R
Tab. 4 Results of cross-validation of weight traits by
different models in Litopenaeus vannamei

A X KE )T cross-validation methods

Sy A
Trik genotyped individuals ungenotyped individuals
method
I A ] I A y
Tﬁqu(‘iEEﬁJ P e Tﬁqu(‘iEEﬁJ P i
prediction bias prediction bias
accuracy accuracy
pBLUP 0.68+0.06 1.19+0.13 0.64+0.03 1.06+0.08
pBLUP-GG 0.76+0.05 1.19+0.12 0.69+0.03 1.03+0.08
ssGBLUP 0.76+0.04 1.10+0.11 0.69+0.03 1.07+0.08
ssGBLUP-MF  0.76+0.04 1.16+0.11 0.69+0.03 1.03+0.08

2 PAAR AT FIARAE A IR UE AT, pBLUP-GG |
ssGBLUP Hl ssGBLUP-MF A5 % i) F5 i 45 ff Pk
71(0.69), pBLUP A5 (1t 1) v i P £ 11£.(0.64)
5 pBLUP i RUAH EL, ) FH At 3 FiAS 10 345 i) 7t
DIHERRTE & 7.25%0 4 FAsE 780 (1% T 000 i 2 31 61 7
1.03+0.08~1.07+0.08, H:1 pBLUP-GG #1 ssGBLUP-
MF A58 {1 75000 s 22 ¢ /% (1.03), ssGBLUP £ AU i)
TR 22 B K (1.07), B H R &K 4%.

3 iFig

ASCH A pBLUP., pBLUP-GG. ssGBLUP il
ssGBLUP-MF 4 FiAl IR RG 5041 T UPG Xt
FLAN TR SRS A H 35 A% SRR THE 52 . 45
REY, 5 pBLUP BRI L, A% & UPG
R4V T 3R G L Bl B A 0 P gt A% O 25 4143 Bk A
Hit—4% T EBV (GEBV) Y TR iR 4

FEAWFFE T, S5H]H pBLUP RIS 1Ak
{EAH E, FIF pBLUP-GG #5570 3545 iy fin 1k 3 1%
ZEREAIR T 61.20%, isti& JIREAK T 46.15%, Tt ifE
BIPERR T 7.25%~10.53%, A3 BN T3 0] g 22
AR T 2.83% 1X FR M, 18t 2 20 A5 78U A A 230 b i 47
SLRE AR I N PR 18 A5 T 2w A ) Lu 25O
FHALFE 52 4% L0 R00; 1R Sl A A Ak 11 ML e Xo)
W R A AT AR A o Y st A S8k, st R 1
0.09+0.08 [EMK%F] 0.07+0.05, W7 A [E 2L 5L
BRI AL PEBEAEAE 25 5 . Pleramati 25U T
T 38 A% LR X P st 1% 7 25 I sg ), A B st
LA RN G N 22N 9.48+2.66 FEAKE] 9.15+
2.72. Diaz ZPYXIVEPEF Limousine [N4E & FhiE
K 210 d REH#FITEESEALTT, AR BEAR
G MR BN 352 4% 7 22 A T HEREAR 13.63%.

FF A R A A 8T LSRG A 1 A A
BRI BSR4 K R, A0 HAERES | ABRL,
FIH ssGBLUP ##UX} 3L Atk BEAA IS SR A d 1 4735k
fLVPAl . 455R3RW], 5 pBLUP BEBUAH L, M
ssGBLUP BAUARAG I NPk i5i 4% 7 250508 T 49.78%,
WAL TIBEART 35.16%, TAER RN T 7.25%~
10.53%, 3 BUASRTIN g 25 FRAR T 7.56%, X 3R
A FH 2 22 N0 43 TR LA R 1 S PR FRU(S B A H
T, ATLMEIERHA TR (M) R R R %GR,
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T 7.25%~10.53%, T f 22 AR T 2.52%~
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TR (0 FRUI R P O A AR T, I R R R 3
ANBESL B TR R B SR A, SR LRI
VT8 ( 2).Granado-Tajada 25 2* 44 7 pBLUP
1 ssGBLUP-MF 5 R1Xf 7% 2 18 A DA 38R 1 52 el
555 R 3 TN HER PR AR R), R P kA
R F R B DL 2~3 H) HEH B4
R LM R PR 37, AN A 23R sh i 0.19%)
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R, 2202 R Ol b AR IR 5 R () e = A3 R0 st 1
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Unknown parental group effects on harvest body weight in the base
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Abstract: The whiteleg shrimp, Litopenaeus vannamei, is an introduced species in China; the genetic relationship
and genetic background among introduced populations in China are not clear. To analyze the effects of these un-
known parent groups (UPG) in the basic population of L. vannamei, three populations with different growth rates
and survival rates were collected as founder populations and were established as the base population by the dial-
lel-cross design. Four models, namely, the Best Linear Unbiased Prediction based on Pedigree (pBLUP), the
pBLUP with genetic groups (pBLUP-GQG), the Single Step Genomic BLUP (ssGBLUP), and the ssGBLUP with
Metafounders (ssGBLUP-MF), were used to estimate variance components for the body weight of the base popu-
lation. The effects of UPG on genetic parameters and breeding value across the four models were compared and
analyzed by cross validation. The results showed that the highest additive genetic variance (22.58 + 4.39) and
heritability (0.91 + 0.10) were obtained using the pBLUP model. The pBLUP-GG, ssGBLUP, and ssGBLUP-MF
models decreased additive genetic variance by 16.25%—-61.20% and heritability by 15.38%—46.15% compared
with that of the pBLUP model. The 5-fold cross validation for genotyped and ungenotyped individuals indicated
that the accuracy of the pBLUP model was the lowest (0.64-0.68) of all estimates, and the accuracies of the other
three models increased by 7.25%—-10.53% compared with that of the pPBLUP model. The prediction bias of the
other three models decreased by 2.83%—7.56% compared with that of the pBLUP model (1.06—1.19). In conclu-
sion, the models considering UPG effects could avoid the overestimation of additive genetic variance components
for body weight in the basic population of L. vannamei.

Key words: Litopenaeus vannamei; growth; unknown parental group effect; genetic parameters; single step ge-
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