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Abstract: In order to dissect elite waxy maize germplasm resources from landraces in maize breeding, the genetic diversity of
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207 Guangxi waxy maize landraces and 6 reference waxy inbred lines was analyzed by genome-wide scanning based on of 10K SNP
markers. The results showed that the overall genetic diversity of this population was relatively high, with an average expected
heterozygosity (He) of 0.22, observed heterozygosity (Ho) of 0.31, and an average polymorphic information content (PIC) of 0.25. The
genetic diversity in central Guangxi was the highest (He=0.24, Ho=0.32, MAF=0.24, PIC=0.26) at the population level. These
landraces were divided into four major groups by population structure analysis. A correlation on the genetic relationship between
populations and the geographical originations of landraces was not observed. In general, the genetic similarity coefficient among
Guangxi waxy maize landraces is low, thus suggesting abundant the genetic diversity. Analysis of variance for molecular variation
(AMOVA) showed that 99% of the genetic variation is contributed by the intra-population diversity. The genetic differentiation
coefficient (Fsr) between groups was 0.005, indicating a low-level differentiation among groups. In summary, the present study
unlocked the genetic diversity and relationship of waxy maize landraces in different regions of Guangxi, and provided a theoretical
guidance for waxy maize germplasm improvement and breeding of new varieties in Guangxi.
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Table 1 Diversity statistics of 5186 SNP markers based on 213 waxy maize germplasms
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Population N He Ho MaF MAF PIC
FEJb North 11 0.30 0.21 0.78 0.22 0.25
FEE South 46 0.32 0.23 0.76 0. 24 0.26
FEPE West 100 0. 29 0. 22 0.79 0.21 0.24
Herft Central 50 0.32 0. 24 0.76 0. 24 0.26
SHE MR
Reference 6 0.30 0.01 0.76 0. 24 0.24
Bk Total 213 0.31 0.22 0. 77 0.23 0.26
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Fig. 1 Distribution of 5186 SNP markers on 10 maize chromosomes
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Fig. 2 Source area of 207 waxy maize landraces in Guangxi
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Fig. 3 Histogram of heterozygous rate distribution of waxy maize landraces
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Legend: the arrows in the figure show the six reference inbred lines in this study
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Fig. 4 Evolutionary tree of waxy maize landraces and reference inbred lines
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Fig. 5 Principal component analysis results of waxy maize landraces and reference inbred lines
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Fig.6 Genetic structure analysis of waxy maize landrace population
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Table 2 Distribution of Q values for various groups

SRR /%)

B BB T P
Group Number of landraces in various groups Number of landraces (frequency/%)

Q<<0.6 0.6<Q<0.8 0.8<0<0.9 0=0.9
Popl 35 22 (62. 86%) 10(28. 57%) 2(5.71%) 1(2. 86%)
Pop2 161 32(19. 87%) 58 (36. 02%) 30 (18. 63%) 41(25. 47%)
Pop3 8 3(37. 50%) 2(25%) 0 3(37. 5%)
Pop4 3 1(33.33%) 2(66. 67%) 0 0
4rit Total 207 58 (28. 02%) 72(34. 78%) 32 (15. 46%) 45(21. 73%)
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M7 R AR AR LR ST 0.6 LA A EC A 00 1. 6% 10. 8%FI1 6. 2%, HHEJbb XA 1 X6 b ok £ K AL 2 5
KT 0.6, RUPHALHIX 4R 2 Hb Ty BB B MG R, BHEEAFE.
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Fig.7 Histogram of genetic similarity coefficient distribution of Guangxi waxy maize landraces
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0. 006,
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Table 3 Analysis of molecular variance (AMOVA) of five populations of waxy maize germplasm resources in Guangxi

B3P Rl H Sl B % it % TESBEENE
Source df SS MS Est. Var. %
FTEIE] Among Pops 4 5927. 77 1481. 94 6. 32 1%
FEEPY Within Pops 211 263567. 99 1249. 14 1249. 14 99%

JME Total 215 269495. 76 1255. 46 100%

R 4T BERERMRTER S MROSEEEESURY (Fo)

Table 4 Genetic differentiation coefficient (FST) among five populations of waxy maize germplasm resources in Guangxi

) S i

X3 e Hdb P HEFE
Reference

Region Central North South West
FEFF Central - 0.013 0. 008 0. 004 0. 000
4k North 0.013 - 0.016 0.018 0.011
FEFE South 0. 008 0.016 - 0.001 0. 004
FEVH West 0. 004 0.018 0.001 - 0.001
Z% i Reference 0. 000 0.011 0. 004 0.001 -

P By 0. 006 0.014 0. 007 0. 006 0. 004
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