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Genetic Diversity Analysis of 308 Waxy Maize Varieties by SSR Markers
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Abstract: With the vigorous development of China’s waxy maize industry, more and more waxy maize
varieties have been approved each year. In this study, 308 approved waxy maize hybrids were used as materials to
analyze by SSR markers the genetic diversity and genetic relationship of waxy maize hybrids from the aspects of
year and suitable planting area. The results showed that a total of 529 alleles or 1480 genotypes were detected on
40 SSR markers in the 308 waxy maize varieties, and the PIC range was 0.226-0.890, with an average of 0.684.
From the perspective of approval time, the genetic diversity index of approved varieties fluctuated little from year
to year, and the highest genetic diversity of approved varieties appeared in 2015 ( 0.720 ). From the perspective
of suitable planting area, the PIC index of varieties in Southwest area was the highest, and the genetic distance
between the varieties in Southwest area and those in other planting areas was the farthest, with an average of
0.0217. The results of cluster analysis showed that some varieties in Southwest area were clustered into a group,
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presenting certain regional characteristics. Among these cluster groups, Group III represented by Jing Kenuo

2000 had the largest number of varieties ( 122, accounting for 59.0% in Southeast area ) , and was distributed

independently in the main coordinate map, which showed that the emergence of excellent varieties and the

promotion of hetero-excellent model can enrich and broaden the genetic diversity of varieties. This would provide

guidance for the improvement of new waxy maize varieties, and promote the development of waxy maize industry.

Key words: waxy maize; approved varieties; SSR markers; genetic diversity
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Table 1 Information of approved varieties

TEEFRLIX

Suitable planting area

Authority of approval and number of approved varieties

HOE XA A St

Total

Z4E]t Northeast FEIZ 5 AN, BIRTE 4 A4 35 AR 19 A, 307 114, N5 6 A, 378 2 4, i 4 4~ Hol 194, 75 6 4 76
WO Huang-Huai-Hai - 5 14 4>, d65 54>, 0046 12 4, 1R 7 4, BRVE 4 4>, KHEE 6 4> 48
PR Southwest FE% S5 A, 50 154, I 6 4>, =/ 8 A4, K 14 4, i1 3 4 51
KR Southeast B 20 A, LB AN AREE 8 AN, AR 214N, )8 51N VLR 6 A, VLG 74>, 136 114>, WiV 8 4 133

123 PCRFHERIGLEMEBIKKN PCRY"
14 R W A4 & 20 pL, H v DNA #5#z 2uL, 2 x Taq
Plus Master Mix 10 uL, 5% 025 pL, PCR " # /2 i ¢
¥l 94 CHAEME 5 min; 94 °CZ5E 40's, 60 “CiE 2k 355,
72 CHEA 455, 3L 35 AMEER; 72 CLEMf Smin, 4 CHRATF

PCR 7 ¥ 1t & 40 & %< Ot L UK 5 4t ABI3730XL
DNA 73 A _E A, >R H] 10 5 PCR 7 4 B3 Uk K5
W% 7 3, K 10 XF PCR = ¥y i 471 & J5, B2 pL
T 96 FLHL KB L SN 10 uL 2258 7 HI e . 0.2 uL
GS3730-500 43 FHEBR, 95 °CARYE 5 min, .05 B T
ABI3730XL DNA 43X 79O GBS Lk
1.3 BEHF

% J1] ABI3730XL DNA 3 #1X | A #F 1Y Data
Collection V1.0 3 4 Uit 4 1, Uk J Ji 1 B4 T I8 B
FSA SCff. it SSR Analyser V1.2.4 #5405 45 1!
Xif FSA SCHEHATHER 2080504 7, ] PowerMarker
V3.25 Bk e R R R G [V i 2L A ) 5
o7 PRI R PRI RS 5 B N 228545 B &t (PIC,
polymorphism information content ) %515 &, [A] B 115
rn A ] () A5 P B A9 B E AL P 3457: (UPGMA,
unweighted Pair-group method with arithmetic means )
B 45 . ] EvolView V2.0 5 {11200 % 5 2 4%
BB 15 5] UPGMA R4 & £ E, 2T Nei's
1973 38t 5 B B, 356 FE MVSP V3.13 B FXF 308
13 Kl K b Bk AT 32 8 43 4 A (PCA, principal
components analysis ) Jf-2x1il PCA [#l, %4y 5141
SEvt B, )3 i 22 YR A R LR ] 05 e
A SR AR U, S TR X S dl 5
T, b 5l 05 T ) A e 3R A [ 52 1 0 1Y 9 X
I

2 HERS55H

2.1 EEKEEMM 40 1 SSR Frid M
308 ™k KK E A AP AY 40 4~ SSR AR i £

I FEAG 0 529 4~ 25 37 FE IR | 1480 Fb 35 A AU, -
Y75 4 SSR B ic £ B 13.225 4N S5 7 L [H 37 Fb
FE A, TR SSR A3 i i PIC fH 2 S5 5K, Ik 3
X 8] 24 0.226~0.890, *F- 3] 24 0.684, H 1 >0.5 1
H 2B EA 36 4, di T AR IEH 90%, Ui BH A<
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Fig.1 Variation of alleles number and PIC index of 40 SSR loci based on 308 approved waxy maize varieties
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Table 2 Genetic diversity of 300 waxy maize varieties in different years

mAEH SRR S PR AL TG .
4ffy o ! " PIC fif ARG PR
Number of Total allele Total genotype . Average . .
Year o PIC index . Gene diversity
varieties number number heterozygosity

2012 54 339 611 0.648 0.666 0.684
2013 36 347 585 0.687 0.681 0.719
2014 31 342 560 0.682 0.648 0.712
2015 35 329 568 0.690 0.686 0.720
2016 33 325 496 0.653 0.680 0.691
2017 68 405 808 0.689 0.663 0.719
2018 33 292 470 0.646 0.660 0.685
2019 10 246 272 0.668 0.700 0.701

£3 300 MEEXRFEERMAREEERX EIEESHEME

Table 3 Genetic diversity of 300 waxy maize varieties in different suitable planting areas

) =] AR AL SAED KL ) ARG .

SEEFIIX . . PIC K o SR Z
. . Number of Total allele Total genotype . Average ) .
Suitable planting area L PIC index . Gene diversity
varieties number number heterozygosity

#AE]L Northeast 75 367 762 0.670 0.668 0.704
#IE7 Huang-Huai-Hai 43 311 546 0.653 0.663 0.691
VU Southwest 50 372 697 0.686 0.672 0.714
7<F3 Southeast 132 429 994 0.676 0.672 0.709

ST 300 ANHE A FIEA RIS EAME X Z IR A5 25 ot (i AL B S T4 0.0217, B I X N
WAL (R 4), R IX 5550 3 MEEARIXCH  RAD0 KL I B flt , HoUCh 7R X RIAR AL X
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Table 4 Genetic distance of 300 waxy maize varieties between different suitable planting areas
ETLIHIX g e i %
Suitable planting area Northeast Huang-Huai-Hai Southwest Southeast
P EE Huang-Huai-Hai 0.0079 — — —
Pirg Southwest 0.0205 0.0260 — —
ZKF Southeast 0.0123 0.0147 0.0186 —
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