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Exploring the Genetic Diversity and Population Structure of
Guangxi Waxy Maize Landraces Based on SNP Markers
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Abstract: In order to dissect elite waxy maize germplasm resources from landraces in maize breeding, the
genetic diversity 207 Guangxi waxy maize landraces and 6 reference waxy inbred lines was analyzed by genome-
wide scanning based on 10K SNP markers. The results showed that the overall genetic diversity of this population
was relatively high, with an average expected heterozygosity (He) of 0.31, observed heterozygosity (Ho) of
0.23, and an average polymorphic information content (PIC) of 0.25. The genetic diversity in central Guangxi
was the highest (He=0.32, Ho=0.24, 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
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of variance for molecular variation (AMOVA) showed that 99% of the genetic variation is contributed by the

intra-population diversity. The genetic differentiation coefficient (Fy;) between groups was 0.008, 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

R DX RERAEC B RGE WEZA R EEEMEPEIR RANEAERE  Z2AMEE
Population N He Ho MaF MAF PIC
et Northern Guangxi 1 0.30 021 0.78 0.22 0.25
#:F Southern Guangxi 46 0.32 0.23 0.76 0.24 0.26
H:PH Western Guangxi 100 0.29 0.22 0.79 0.21 0.24
" Central Guangxi 50 0.32 0.24 0.76 0.24 0.26
2% b & Reference 6 0.30 0.01 0.76 0.24 0.24
BUA Total 207 0.31 0.23 0.77 0.23 0.25

N: Number of individuals; He: Expected heterozygosity ; Ho : Heterozygosity observed; MaF : Major allele frequency ; MAF : Minor allele frequency;

PIC: Polymorphism information content
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Fig.2 Histogram of heterozygosity rate distribution of waxy maize landraces
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Fig.3 Evolutionary tree of waxy maize landraces and reference inbred lines
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Fig.4 Principal component analysis results of waxy maize landraces and reference inbred lines
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Fig.6 Histogram of genetic similarity coefficient distribution of Guangxi waxy maize landraces
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Table 3 Analysis of molecular variance (AMOVA) of five populations of waxy maize germplasm resources in Guangxi

B SR H Uz S5 A ¥ ity 2 T2 A 5% (%)
Source df SS MS Variance of estimate Percentage of variance component
] Among populations 4 5927.77 1481.94 6.32 1

FHEN Within populations 211 263567.99 1249.14 1249.14 99

A Total 215 269495.76 1255.46 100

F4 TEARERMBREIRS MBI B EEE ML RE(F,,)

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

X 4 Herp Hb TR Py e ut
Region Central Guangxi Northern Guangxi Southern Guangxi Western Guangxi Reference variety
H:H Central Guangxi — 0.013 0.008 0.004 0

FEJt Northern Guangxi 0.013 — 0.016 0.018 0.011

R Southern Guangxi 0.008 0.016 — 0.001 0.004
FEPY Western Guangxi 0.004 0.018 0.001 — 0.001

S [ Reference variety 0 0.011 0.004 0.001 —
HEMRIALE 0L R % 0.006 0.014 0.007 0.006 0.004

Fg; among populations
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Table 2 Distribution of Q values for various groups
g . . SRR (%)
B AT PR
. . Number of landraces/frequency

Group Number of landraces in various groups

Q<0.6 0.6<Q<0.8 0.8<Q<0.9 Q=09
¥ 1 Population 1 35 22/62.86 10/28.57 2/5.71 1/2.86
ZHE2 Population 2 161 32/19.87 58/36.02 30/18.63 41/25.47
3 Population 3 8 3/37.50 2/25 0 3/37.5
HHE4 Population 4 3 1/33.33 2/66.67 0 0
A1t Total 207 58/28.02 72/34.78 32/15.46 45/21.73
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List of waxy maize landraces and reference inbred lines in this study
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Probabilities of
1D Name Source District Population

group membership
DN1 Shih HEAR TR IR Heb Pop2 0.772
DN10 ESI RSN FEMR T M % B HIE Popl 0.632
DN183 FAIRETES S HEA T AR B Hb Pop2 0. 682
DN185 AHAERE TR HEA T AR B Hb Popl 0.86
DN186 ARH R oK HEA T AR B Fedk Pop2 0. 528
DN43 R 5 BT B Fedk Pop2 0. 496
DN44 R (D BT B Fedk Popl 0. 423
DN45 F A% E N R ¢/ 851 Heb Pop2 0. 539
DN48 [EE RS BT B Hedk Pop2 0.95
DN59 el E G R NIpAlE R Fedk Pop2 0. 652
DN60 Text HERR T B R B Heb Pop2 0. 336
DN100 K EEMRER ke Pop2 0.79
DN103 [P/ EENKHE ke Pop2 0.675
DN104 ARHURE R K MTm SR ] Popl 0. 547
DN12 [E R S BN R 2 MR Pop2 0. 767
DN123 A HRR F K SETRER PEqa] Pop3 0.678
DN13 [E R S Bty B RS HErg Pop3 0.999
DN133 A HAT oK B R Hrg Popl 0. 756
DN135 [P/ M EARE HErg Pop2 0.713
DN136 ESIEEES S M EARE HF Popl 0.55
DN137 X B R HErg Pop2 0. 388
DN138 [P/ M B HErg Popl 0.723
DN139 AR B R Hrg Pop2 0. 526
DN140 EA TRV N Ml EARE Hrg Pop2 0. 568
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DN162 REY S [ERR = R Pop2 0. 984
DN163 [P/ i) s 3e=" ] Pop3 0.996
DN164 ARG Tk iR FEr Pop2 0.716
DN165 K MTliErE ke Pop2 0.919
DN166 ER R N TR Hrg Pop2 0.773
DN167 [E R S M EARE HErg Popl 0. 481
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