LIPE fAE B4 2025,53(5) : 1-7 Journal of Shanxi Agricultural Sciences

HARM TR, 2 R A T A SR D A R T AR R KR ] L PE R B2, 2025, 53(5) 1 1-7.
DONG C L,ZHANG L,LI H Y, et al. Prediction of maize grain moisture content using genomic selection[J]. Journal of Shanxi Agri-
cultural Sciences,2025,53(5):1-7.

doi:10.26942/j.cnki.issn.1002-2481.2025.05.01

BT 4 5 F A R T E KT 4 Ak

%%ﬁlygﬁ ﬁlj 1,?%‘]%‘& Z’EE%ﬁgz’g&ﬁﬁ%iéz’gﬁ Ezsl\ﬁﬁz’%glﬁz
(LRJFEAR TR, WPE KR 0300255 2. gl K24 1 ia A HLREAER AR5 BE, thvh KR 030031)

B OEERENREEEWREEY, EREREREL S EHES EEEM . £ R BB R RL &K &
2 FORMUAR AL ) B BAG AR AR 2 — o B B A AR A & 7K 2 10 EOK SRR M BT EOR E R 27 10 2
— o KPR K 237 A A R A ] B SR A B R RO AIR L A Bk R A R R B R R A X A 2 Bl MR R AT R
T R AR o T M R UK 2 4 b AL E A 250 443 T K 2% 28 b G AR B K SR AT S e 45 A S5 R RUEOHE L R
FH O GSHIRYTF I A SE AL BE £ 0 M7 o S5 SRR, BRSSP T35 b f K 6k 21.51% A8 S R B 5.31%,
TS5 AE 1R 041, R Bk — R4 1 7 25 TUAE 6%sen/0%cen H 0.20, 32 B T K 44 32 Fb B9 P BL 25 /K 358 32 8 22 ik
SR o A B R AL B R A M 45 SR R T, 9 GS ALY I ofE 0 O 35 04 0.592, Hod | rrBLUP \RKHS
BayesC .SVM & 4 /> 450 70 7 00 off: 6 P 5 5 , o 666 B2 241 2k 0.600, LASSO #5878 (7% 75000 o i 4k f AIK , by 0.5725 45
0% B 2 0004 IR BE AR /N 7096 I T00 o 4 4 gl i 1k B A W KO o 7R R SEAE 1, A e BLUP #8578
X4 700 13 T KA 38 GMC ZEAT I, % X Top 100 4% 58 Fft B 4547 15 /K R - 35 22.63% , Bottom 100 4% 58 F
PR R RL 7 7K 56T 1808 18.56 %6 o 18 R b b 7 7K S5 T 45 SR 1) Bottom 100 2% 38 #ifE AT 75 F, 7 T 2K S FoRE R 257K
FHXFT Top 100 MK 4.08% , 4124 T 17.98 % By 25 .

KEEA K B AR R R R K 5 A S R R R T s AR 5 T oA o

HE S %S .S513 X EARIRAD A X EH S .1002-2481(2025)05-0001-07

Prediction of Maize Grain Moisture Content Using Genomic Selection
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Abstract: Maize, as an important food crop in China, plays a vital role in ensuring food security. The grain moisture
content(GMC) at maturity is a key indicator for mechanical grain harvesting of maize. Breeding maize varieties with low GMC
at maturity has become a central focus of current breeding programs. GMC is controlled by complex quantitative traits, and it is
inefficient to rely solely on phenotypic selection. Genomic selection(GS) enables rapid screening and improvement of complex
quantitative traits. In this study, the GMC of 250 maize hybrid varieties was identified at two locations, Xinzhou and Yuci,
genomic selection analysis was conducted in combination with genotype data using 9 GS models. The results showed that an
average GMC of maize hybrid varieties tested was 21.51% , with a coefficient of variation of 5.31% , broad—sense heritability of
0.41, and a 6°scx/6"cea ratio of 0.20, indicating that the trait was mainly controlled by additive effects. The GS analysis revealed
that the average prediction accuracy of the 9 GS models was 0.592. Among them, four models such as rrfBLUP, RKHS,
BayesC, and SVM models had higher prediction accuracy, with values of 0.600, while the LASSO model had the lowest
prediction accuracy of 0.572. When the marker density was 2 000 and the training population size was 70% , the prediction
accuracy reached a higher level. Based on this, using the rrBLUP model, the GMC of 4 700 maize hybrids was predicted. The
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results showed that the average GMC of the top 100 hybrids was 22.63% , while the bottom 100 hybrids had an average GMC
of 18.56%. If breeding were conducted on the bottom 100 hybrids based on GMC predictions, the GMC would decrease by

4.08 compared to the top 100, resulting in a 17.98% gain.

Keywords: maize; complex quantitative traits; grain moisture content; genomic selection analysis; marker density; predic-

tion accuracy
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Tab.1 Statistical analysis of maize hybrid GMC
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Note: ** and *** indicated significance at the 0.01 level and extremely significant at the 0.001 level, respectively. Heritability indicated

Broad-sense heritability; GCA indicated general combining ability; SCA indicated specific combining ablility; G indicated genotype; E indicated

environment. Q1-Q3 respectively represented the first, second, and third quartiles, respectively.
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Fig.1 Genotype information and cluster analysis of 100 maize inbred lines
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Tab.2 Prediction accuracy of different GS models for maize grain moisture content

85 Index rrBLUP RKHS

BayesB

BayesC RR EN LASSO RF SVM

T MERGE  Prediction accuracy 0.600 0.600 0.599

0.600 0.591 0.576 0.572 0.585 0.600

2.4 FRICEEFEE KNI GMC T A 5 R
=AU

FE G B i O 000 B A (1 FE Atk L oM R ST OR
() 7 1.0 25 X 0 0 A A P 5 T, A 43 034 4 1 i
B SNP FRic e BURRIC , B 76 T 2K 10 4542 (0 44k
EI5) oA B T 24 bRC & B P T irBLUP
MR AT GS T (B 2) , Kk BLBE & b ic 2 J 2
B, T A A R AR R L TR Y AR L B
10 34 %) 60 B, 7 00 o A 5 N 0.342 T $2 7+ &=

0.8
= 0.7
2
et E 0.6 Ll S S S —
%é o-®-9.
# - 05 ks
=g <
B 04r 7
& od
& 031
R I I N R
RO MIC U RO QQQQ%QQ®

PRIDEE /S Marker density

0.509 , B J& T I ¥f 4t 12 % 2 4K, bR id % B R T
2 000 K F50 90 o 4 B2 #a TR, — H4EFF7E 0.6 A2
Ao & YR AE R /I DLRCHE AR (9 1026 184 i %)
90 Y0 , T0U I AEAf 3 S AT b TR S B R KNl
SAEAR 9 106 B, JHC 100 oE B R 0.452, fF R K
JINR BAHER I 70 %6 B Y0 oA B B AR AE 0.6 224
(E2). &b 7 rrBLUPBAL T 4RI0% 5 R 2 000
FUI R BE R S BE PR KNG 7094 B BE 0 3K 3 55 47
FORTRIE &8

0.70

10 20 30 40 50 60 70 80 90
BEAK /[N Population size

E2 tricEEMEFXNGEERAERERNERENZM

Fig.2 Effect of marker density and population size on genomic selection prediction accuracy
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