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SNP-based Genetic Diversity Dissection of
Maize Landraces from Guangxi
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Abstract: In order to uncover elite local germplasm resources and improve the efficiency of maize breeding
in Guangxi of China, 169 maize landraces from Guangxi were genotyped using 10K SNPs in the present study,
followed by their genetic diversities and population structure analysis. The results showed that the average
genetic diversity and polymorphic information content (PIC) of 5877 screened SNP markers were 0.37 and 0.30,
respectively, exhibiting relatively higher diversity in maize landraces from Guangxi. The landraces from
Northeastern Guangxi exhibited the highest diversity level (gene diversity=0.39, observed heterozygosity=0.27,
minimum allele frequency=0.30, PIC=0.31). Gained from the population structure and principal component
analysis, 169 landraces were divided into two major populations. The genetic relationship and structured
assignment among populations were not observed correlating with their geographical originations. Besides, all
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landraces exhibited relatively higher heterozygosity but relatively lower genetic similarity coefficients. Analysis

of molecular variance (AMOVA) showed that 2% of genetic variation was contributed by inter-population

diversity, while 98% was contributed by intra-population diversity. The genetic differentiation coefficient (Fg;)

between populations was 0.049, indicating a relatively low level of genetic differentiation among populations. In

summary, the present study uncovered the polymorphism and genetic relationship of maize landraces from

different geographical regions of Guangxi, providing a theoretical reference for the improvement of maize

germplasm and practical guidance of new variety development in these regions.

Key words: maize (Zea mays L.) ;landrace ; genetic diversity ; SNP marker
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Table 1 169 maize landraces and reference inbred lines in this study
P o Kbl %E?EEE*EE% P o KBy R %Efﬁiﬁ’fﬁ%%
ID Name District ~ Pop Group mem.b.ershlp ID Name District Pop Group mem.b.ershlp
probability probability

MI25 K Ik 2 0.65 MI171 HEF FEPY 2 0.65
MI126 FANE T/ S Ik 1 0.54 MI172 + K FEPY 1 0.55
MI127 [EEPS FEL 2 0.83 M192 AHL T K ke 1 1.00
MI136 K FEAE 2 0.59 M193 A A FoK e 2 0.71
M52 HEMEAR FEA 2 0.65 M211 WA AT FEPY 1 0.58
M57 YIRS FEd 1 0.64 M212 EF=XOr FEPY 1 1.00
M60 A K FEL 1 0.88 M214 ENCN FEF 1 1.00
M62 AT K kA 2 0.96 M216 ok £k FEF 1 1.00
M63 ik Rk kA 2 0.85 M217 PNZISESN FEP 1 1.00
Mé64 K kb 2 0.70 M219 fifi B 1 FEF 1 0.80
M71 LK b 2 0.86 M22 EESN Ei] 2 0.66
M154 RS [ER 2 0.89 M222 Hofd ok =it} 1 0.67
M277 A K FEAR 2 0.51 M224 FEEPUA LR AT 1 0.73
M135 JUE (e 2 0.97 M225 HI I R 1 FEPY 1 1.00
M149 JUE (e 1 0.89 M226 NI L R 2 0.67
M150 AR H K kR 2 0.81 M228 Bl B K ke 1 0.96
M159 SN R 2 0.64 M229 FBLLEK FEP 1 0.89
M160 AH BT e 1 0.52 M230 FHERAEK KM 2 0.53
M162 LI F K Fem 2 0.59 M231 SEHEE FEF 1 0.54
M163 SRR e 1 0.59 M232 TR K FEF 1 1.00
M164 USRS Fema 1 0.56 M233 VAVEHEESN FEF 1 0.81
M165 IREEK e 2 0.70 M234 AR FEF 1 0.93
M173 YN H:ma 2 0.50 M235 EEEF R FEF 1 0.56
M176 EEYS G 2 0.56 M236 KEIEX FEF 1 1.00
M177 K G 2 0.55 M237 REA e 1 0.89
M180 FEK Hem 1 0.59 M238 WHERATR  H 1 0.97
M19 P15 K Hem 1 0.60 M24 EE®S g 2 0.51
M196 AH B Fem 1 0.80 M240 PNTISES/S EH] 1 0.79
M197 HEK Fema 1 0.88 M26 WK g 2 0.61
M198 SRR Hema 1 1.00 M27 LIES e 2 0.61
M20 15K ERE] 1 0.74 M276 AHL K g 2 0.65
M200 LSRN e 1 0.96 M29 B K g 2 0.58
M201 LIS EP/S e 1 0.66 M30 AHIHE K g 2 0.73
M202 JEEHE K Hema 1 0.97 M31 AHLHE K g 2 0.65
M203 AH B Hem 1 0.92 M32 HEERK EH] 1 0.51
M204 T I FERE 1 1.00 M35 AHL K e 1 0.51
M205 L ERE] 1 0.90 M37 EEF/S e 1 0.68
M206 JUATHE Hemg 1 1.00 M38 EESEFS P 2 0.63
M207 AH B Hem 1 0.93 M40 ST R P 2 0.60
M208 SR Hem 2 0.72 M41 AHIHE FOK P 2 0.57
M209 LA Fem 1 0.64 M42 A F K e 1 0.69
M21 SRS e 1 0.76 M51 AHIHE F K P 2 0.89
M210 I K Fer 1 0.76 MS53 IRk e 2 0.88
M25 #R SSC131 EHE] 2 0.95 M58 WL HEP 2 0.55
M33 SRS e ) 2 0.61 M65 A K HEP 1 0.54
M34 ESISEVE kR 1 0.58 M66 Rk HEP 1 0.82
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F1(4)
i S o kg CTPRBHRRE S TS
D Name District ~ Pop Group mem.b‘ershlp D Name District Pop Group mem.b‘ersh1p
probability probability
M36 SEEPN e 1 0.77 M67 A FEP 1 0.51
M4 ENI- SN RG] 2 0.89 M68 RPN i) 1 0.81
M46 A HEE E K FErg 2 0.90 M69 TG TR P 2 0.65
M49 ARITHEK RG] 2 0.85 M7 IR PG 1 0.67
M5 K FErg 2 0.88 M74 AN/ S P 2 0.86
M8 Tk Hrg 2 0.74 M93 ESTER/S S 0.54
M100 A K FEPY 2 0.61 M94 B/ g 2 0.61
M103 IR HEPE 2 0.77 M95 AHb T E K G 2 0.63
M106 EEK FEPY 2 0.81 M96 B/ FEPY 1 0.58
M107 PISEERS HEPH 2 0.77 M97 & Rk P 1 0.55
M108 AHHE K FEPY 2 0.80 M98 A EE TR o 2 0.68
M109 TIELT K HEPH 2 0.66 M99 ENI SN P 2 0.60
Mll11 ENIp RN FEPY 2 0.51 M10 FHEK ke 1 1.00
M114 FRA FEF 1 0.80 M104 ERAEK Ferp 1 1.00
M115 JIIEANSES/S FEPY 2 0.80 M12 AN Ferp 1 1.00
Ml16 RPN FEP 2 0.85 M130 B/ Ferp 1 1.00
M117 #HEK FEPY 2 0.70 M15 AP S Ferp 1 1.00
M118 Jili ok FEP 2 0.78 M156 1528 e 2 0.71
M119 12 FEPY 2 0.77 M157 12 e 2 0.55
MI129 EEVR FEPY 2 0.83 M158 AHb T EK e 2 0.62
M13 0 F ok FEPY 2 0.90 M16 AN Ferp 1 1.00
MI31 PISEEITE PN FEPY 2 0.77 M17 0 EK Ferp 1 0.74
M132 12 FEPY 2 0.76 M182 R EEA T e 2 1.00
M133 K FEF 2 0.62 M183 INEK Ferp 1 1.00
M137 ST FEPY 2 0.57 M184 B/ Ferp 1 0.93
MI38 iy FEPY 1 0.55 M186 ENTISES/N e 2 0.66
M14 EEK FEPY 2 0.66 M188 B/ Ferp 1 0.69
M140 GEE ) 2 0.65 M189 BEK Ferp 1 1.00
M141 SRE FEPY 2 0.81 M190 LIRSV Ferp 2 0.76
M142 SR FEF 1 0.52 M191 RFK Ferp 1 1.00
M143 ENTISERNS FEPY 1 0.65 M241 AF FikEEA HE 2 0.61
M144 A b FEPY 2 0.58 M28 CE Ferp 1 1.00
M145 RS VG 2 0.99 M77 2R K FEH 2 0.90
M146 TRLEGF FEPY 2 0.88 M78 M K Ferp 1 1.00
M147 ST FEPY 2 0.66 M9 #HEK Ferp 1 1.00
M148 ES SRS S FET 2 0.80 CK B73 B73 2 0.94
M151 ENIG RN FEPY 1 0.69 CK_Chang7-2 E7-2 1 0.50
M166 TEEK FEF 2 0.83 CK_Huangzaosi Wikl 4 1 0.54
Ml167 NS FEPY 1 0.56 CK_Mol7 Mol7 2 1.00
M168 SR L) 2 0.58 CK_suwanl611 Suwan1611 2 0.86
M169 HE 5 FEPY 2 0.79 CK_Zi330 H 330 2 1.00
M170 FHFOK L) 2 0.94

RRE SIS BRSSP IR 3R A5 2)

Group membership probability : Fraction ancestry of the population structure; Pop: Population ; The same as below
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Fig. 1 Distribution of 5877 SNP markers on 10 maize

chromosomes
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Table 2 Diversity statistics of 5877 SNP markers based on 169 maize landraces
TR U5t DX 3 R FER A POk Sy s e/ N R TR A ZBER O
Area of population origin N GD Ho MAF PIC
FEZR It Northeast Guangxi 13 0.39 0.27 0.30 0.31
FEPd Southern Guangxi 39 0.36 0.29 0.27 0.29
78 Western Guangxi 94 0.37 0.31 0.27 0.29
FEH Central Guangxi 23 0.32 0.22 0.24 0.26
SR Total 169 0.37 0.29 0.27 0.30

N:Number of individuals; GD: Gene diversity ; Ho: Heterozygosity observed; MAF : Minor allele frequency ; PIC: Polymorphism information content
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Fig.2 Histogram of heterozygosity rate distribution of maize landraces
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numbered for the material and the germplasm is colored according to the source
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Fig. 6 NJ-based diagram of 169 maize landraces in Guangxi
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Table 3 Analysis of molecular variance of four populations of 169 maize landraces in Guangxi

B SR I SRl 5 2% it s 2 JrRESN A (%)
Source of variation df SS MS Variance of estimate Percentage of variance component
FiHElE] Among populations 3 7170.46 2390.15 25.48 2

Fi#E P Within populations 165 249216.49 1510.40 1510.40 98

Sk Total 168 256386.94 1535.88 100

&4 1690 AEAKMTT AP 4 N FERBEE IS 5 REL(F,)

Table4 Genetic differentiation coefficient (F,,.) among four populations of 169 maize landraces in Guangxi

b Bt el i e
Region Northeast Guangxi Central Guangxi ~ Southern Guangxi Western Guangxi
H: %<1t Northeast Guangxi - 0.071 0.040 0.040

H:H Central Guangxi 0.071 - 0.041 0.055

7 Southern Guangxi 0.040 0.041 - 0.014

FEPY Western Guangxi 0.040 0.055 0.014

TR S 1% 501k 28X Fg, among populations 0.050 0.055 0.056 0.036

3 ihe

PSSV AL AL T Bl T A h BT, Wy fh st
& ZREPE R AR T T DA 0 5 v 7 3 AR R
PR H JLEE, 43 B ist A% ZFE P T FKRFP BT ITAN 43
MR i P 5 HLAA T S SR AR
A4 H BB AL 32 485 1 A S5 457 5 DR AN [) 5437 35k [
(A AE 3, A AIE 5% Hp 3 R 2 4 M AR AR B LR 0.10~
0.54,F-IE R 0.37, m FAERAED X 14125 e W
K A Nelimor 251525 190 /4N 35 P i1 7 &t Ffr 15
R ZFEVERIBESE . AR 5877 1~ SNPs FRic 7E
169 15 E K H 75 & R 734 PIC {H R 0.30, (K F 1
LT H FH 5067 4> SNPs ARIC AT 385 M EER oK
il A (PIC=0.319) | F XUt & F| FH 40 %F SSR 5[4
X H [ 328 A4 T K i Rl (PIC=0.60) Fl X & 9K 25134
FIH 3072 4~ SNPs fric Xt 344 17 oK H 58 & (PIC=
0.344) T . AR 169 13 b J7 S Fh 355k
F 7 PE A0 IX, e B 35k PR 43 (0 DR ] 352 4% 224
P22 S AR, R AR A X s )y i b g A% 2 BRI
o

FERZ A 200 R AR S e T AR AL — BhE
FERE . AHESE 169 13 b )y b Bl 1 - 8 2 5K
27.75% , SRR AR B i A . A
75 S W BN 3.77%~39.45% , B T 1) 4 B 25 S 8%
K FEVG DIl 7 A G 2% A R (31.86%) , BE
r DX S5l b R 2 A R AR I (20.45% ), SRR AT
RETE T PEPE SR IL X £, 1 XY £ oK 2 8 Fp it
FAR , H A K AR AR, I AMEE P 11 X2 7Y

TR X A BRI M Rl R SRR, R
FREE R E T 22860, ke v nl e R R AR A M4/
Fo Ok T4 3 X, A2 38 AR X A, Fb o 58 4 8 Ry
Jyfii,

AL AR ZR BORT Ry Bl M 2k ) S SR AR TR
— I 25 P S A 38 45 A ABL R BUFE 0.60 DA E o ARWFSE
o T s RO AL AL R OR 0.49, A8 iR N
0.39~0.92, 28 S R o A oy DX sl b it ) 2 A
FELL R BT S8 e s, A T Xt A4 AL R 2507E 0.6
DL A R o Bt e, R R A A v L X 2
AN HL 7 L AR (M2 FM16) 5 BRI, . A AR b X
Moy R AL AL R BRI HE /N T 0.6, i X i
iR BB N R AL w4
WHBE LSBT R —5

FE B AL 2548 20T L 2 50323 B A AL AR 20 Hr
HBER 169403 VY F KM 7 S Fp ) 23 RS, 3 oy
B ik as e—30, b #a ok A T 7E &4 X 1
iRl R A R PG O B AR SR R o0 b
P PFAR AN A, 7 At 3t X WSO ol s A A 9
30 TR PSSR, IR o4 SR B %
P B R R by SRR BN T S BN T SRR
[vi] — b % T 11 iyt o 2k 3ot £ R S A/ o A
WAL S5 F 43 TR B B o AT B s 7% A 38 & BT3.
Mol7 . .suwanl611 55 Zi330 5 AHF 57 Fh 88 />3l )7 s
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FEAAR B8AE 501k R P T3 SNP AR IC Y
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