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Abstract: Cold damage seriously restricts the yield and quality of spring maize in the northern region. To en-

hance the genetic theoretical basis of cold-resistant maize response to low temperature stress, this study used 296

excellent domestic and foreign maize inbred lines as materials, and conducted low temperature stress at 5 °C at the

seedling stage. Combined with 24 042 high—quality SNP markers, a genome—wide association analysis was conduct-

ed on the low temperature resistance of maize seedlings. The results showed that 8 SNP markers significantly associ-

ated with the stress level of maize seedlings were screened out, which were located on chromosomes 1, 3 and 4, the

explainable phenotypic contribution ranged from 5.14% to 7.26% .

Zm00001d039513 were identified.

Candidate genes Zm00001d032382 and
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Comparison of low temperature stress levels during seedling stage in maize inbred lines
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Table 1  Phenotypic statistics of low temperature stress levels at seedling stage
mH FURIES F/ME BRME F 1y SRDAE i 22 W iz T JEE
Ttem Number Min Max Mean Median SD Kurtosis Skewness
PR 38 5 279 0.00 5.00 2.64 3.00 113 -0.45 -0.43
®2 WHREMERANREFTESHT
Table 2 ANOVA analysis of low temperature stress levels at seedling stage
o 5 S H Rl ¥ or FAH P{E

Item Source of variation DF Sum Sq. Mean Sq. F value P value
BRI 25 SRR 278 706.2 2.54 2.98 <QE- 1%
X 2 1 9.8 9.85 11.55 0.000 8#7#*

w2 277 236.2 0.85

T e IR P<0.001
Note: #*#, P<0.001.
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Table 3 LD and LD decay of maize chromosomes

DRI LD H(7<0.2)  LDEW(*<0.1)  fw/ME &K 1 PO bR W iz T JEE
Chromosome (Kb) (Kb) Min Max Mean Median SD Kurtosis ~ Skewness
LD decay(r’<0.2) LD decay(r’<0.1)

1 120 410 0 1 0.062 0.008 0.152 13.871 3.605

2 320 1000 0 1 0.088 0.009 0.201 6.198 2.690

3 130 620 0 1 0.067 0.007 0.169 10.411 3.264

4 100 500 0 1 0.061 0.008 0.152 13.999 3.648

5 270 990 0 1 0.082 0.008 0.187 7.887 2.903

6 85 350 0 1 0.064 0.008 0.160 11.833 3.435

7 90 440 0 1 0.052 0.008 0.141 17.750 4.069

8 220 820 0 1 0.068 0.008 0.169 11.335 3.378

9 340 1990 0 1 0.122 0.011 0.240 2.903 2.069

10 70 340 0 1 0.070 0.010 0.165 11.326 3.351
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Fig.2 Genome—wide association analysis of low temperature stress levels based mixed linear model
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Table 4 SNP and candidate genes significantly correlated with low temperature stress levels at seedling stage

Fr 5 bR ig UASGREN 7 (bp) Leto) FRICTTRR A (%) AREHE A

No. Marker Chr. Physical position Contribution Candidate gene
1 marker.3886 1 224 649 085 4.00 5.24 Zm00001d032377,
Zm00001d032378
2 marker.3887 1 224 649 095 4.00 5.24 Zm00001d032379,
Zm00001d032380
3 marker.3888 1 224 649 096 4.00 5.24 Zm00001d032381,
Zm00001d032382
4 marker.4930 1 303 003 752 5.61 7.26 Zm00001d034822,
Zm00001d034823
5 marker.4931 1 303 003 755 4.99 6.42 Zm00001d034824,
Zm00001d034825,
Zm00001d034826
6 marker.8340 3 6292 053 4.56 6.00 Zm00001d039512,
Zm00001d039513,
Zm00001d039514,
Zm00001d039515,
Zm00001d039516,
Zm00001d039517
Zm00001d000470,
Zm00001d000471
7 marker.12609 4 129 477 532 5.06 6.44 Zm00001d050904,
8 marker.12612 4 129 479 446 4.10 5.14 Zm00001d050905
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