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Abstract: Genome—wide association study(GWAS) was conducted on inbred maize lines with 365 inbred maize

lines with rich genetic background. The results showed that plant height was highly variable in three environments,

with a trend of increasing gradually from low latitude to high latitude. Plant height was significantly different in geno-

type, environment, genotype, and environment interaction. Genome—wide association analysis showed that signifi-

cant sites associated with plant height were detected under different environments, and significant SNPS were found

on chromosomes 1, 3, 5, 6, 7 and 8. Under the environment of Xinxiang and Shunyi, significant SNP was found in

bin5.05, while under the environment of Sanya and Shunyi, significant SNP was found in bin6.05. The significant

SNP loci of association analysis were compared to the B73 reference genome, and the 22 most likely candidate

genes were obtained on the maize GDB website, which provided an important reference for exploring the genetic

mechanism of maize plant height.
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Table 1 Statistical analysis of phenotypic data of maize inbred lines in different environments

B HDE A

ks Ll (em) i (em) o ﬁwﬁl%d T W pE Correlation coefficient

Standar
Environment Range Mean Variance o Skewness Kurtosis =i Y I S
deviation o )
Sanya Xinxiang Shunyi

=l 752 ~211.6 147.1 395.703 19.892 0.047 0.337 1.000

B2 113.4 ~288.5 203.9 853.477 29.214 0.073 -0.025 0.630%* 1.000

T SL 111.1~305.2 208.6 1116.302 33.411 0.131 -0.017 0.550%* 0.750%* 1.000

3R 0.01 225 I E UK,

Note: ** indicated a significant level of 0.01 difference.
365 1 £ oK A A RAE = BT & FUIT S Al

Geit R 1, BRETE 3 N IREE R AR SRR R EE 1
=W IME N 147.1 em, 20 A AE 75.2 ~ 211.6 em; 7F

B2 BYI(E R 203.9 cm, S3 A AE 113.4 ~ 288.5 cm; 7E
S B 28 K 208.6 em, 43 A #E 111.1 ~ 305.2 c¢m.,
PR A AR5 5 (=30 2] 15 26 B (T S 32 4 148 i )
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Distribution histogram of plant height of 365 maize inbred lines
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Table 2 Variance analysis of plant height of 365 maize inbred lines in three environments

W5 *k U A BT % F{E PIE
Environment Source Degrees of freedom  Total variance Mean variance F value P value
= I X 41 1 12 827.0 12 827.0 1197.8 0.0
FLH A 364 288 863.1 793.6 74.1 0.0
I8V 0.91
T [ 1 972.9 972.9 11.6 0.0
HEP Y 364 623 037.8 1711.6 20.4 0.0

] SGRAE T 0.97
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4R 2  Continued 2

w5 X H H JEWIE = ST %% FAH P
Environment Source Degrees of freedom Total variance Mean variance F value P value
I S [ 1 524.2 524.2 2.3 0.1
HEPAY 364 809 835.7 2224.8 9.6 0.0
I SsE T 0.81

I & X 4 /345 3 14 320.8 4773.6 44.0 0.0
PR 364 1284611.5 3529.2 325 0.0
Wb 2 1718 391.9 601.1 7914.7 0.0
SER R B AR 728 437572.8 601.1 5.5 0.0
IS T 0.62
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Fig.2 Manhattan plot of Genome-wide association study of plant height in three environments
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A9 RNA #% IR i 45 #4) 75 [ (S1-P1_nuclease domain—
containing protein) , GRMZM2G160685 %t 3% ¥ {4, i
Z( M} 9(succinate dehydrogenase9), GRMZM2G061969
05 % HE T D 2K 1% 25 111 (phospholipase D family pro-
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(histone deacetylase HDT3-like), GRMZM2G326734
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Sty B 5 2 11255 25 1 (heat shock protein binding

protein).
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Table 3 Significant SNP loci by genome—wide association study and most likely candidate genes

W SNPHRIC Retafk /B DAL P{H » TSN
Environment SNP marker Chromosome Physical location P value Candidate gene
= AX-86326097 6 141 134 963 3.81E-05 0.0221 GRMZMS5G875997
AX-90803248 3 35 698 699 7.98E-05 0.026 0 GRMZM2G091119
AX-90803262 3 35622 843 9.19E-05 0.063 4 GRMZM2G105136
Bz AX-86249507 5 192 342 240 1.24E-05 0.053 6 GRMZM2G702141
AX-90971140 5 193 321 441 5.01E-05 0.076 0 AC209208.3_FG005
AX-90971192 5 193 479 893 6.91E-05 0.064 6 GRMZM2G061910
11994 AX-123948031 5 181 197 390 1.699 2E-06 0.0558 AC205703.4_FGO05
AX-90635223 5 181 193 868 2.628 5E-06 0.054 6 AC205703.4_FG005
AX-90708770 1 225032 393 5.251 0E-06 0.053 5 GRMZM2G168744
AX-91018054 6 154 881953 1.802 1E-05 0.049 0 GRMZM2G160685
AX~-86262068 6 147 881 469 2.389 6E-05 0.048 5 GRMZM2G062452
AX-90595642 8 17 392 400 2.998 1E-05 0.047 5 GRMZM2G061969
AX-90738324 2 29 060 630 3.991 9E-05 0.036 5 GRMZM2G059365
AX-90587366 1 171 781 205 4.195 2E-05 0.037 8 GRMZM2G072939
AX-86279252 7 164 317 839 5.433 9E-05 0.0357 GRMZM2G045287
AX-86320497 8 162 713 009 6.634 2E-05 0.0352 GRMZM5G898314
AX-91001484 6 96 053 535 0.000 07819 0.0349 GRMZM2G326734
AX-86268128 3 18 157 650 7.940 4E-05 0.0452 GRMZMS5G874256
AX-91804978 9 144 079 299 8.016 9E-05 0.0352 GRMZM2G159824
AX-90627509 8 162 510 906 8.539 4E-05 0.034 8 GRMZM2G001088
AX-86281499 9 26 543917 9.051 4E-05 0.034 6 GRMZM2G152373
AX-90594524 8 162518453 9.758 4E-05 0.034 4 GRMZM2G001088
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