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Abstract; With the reform of maize variety approval system and the expansion of trial channels in China,
nearly 8 000 maize combinations are tested every year. In order to understand the breeding level, development
trend and existing problems in recent years, 2 949 national regional trials combinations in 2014 — 2019 were ana-
lyzed for genetic diversity and DNA fingerprinting. With an average of 14.55 alleles per locus were detected in 40
SSR loci. The average gene diversity and PIC were 0.71 and 0. 67, respectively. In 2014 —2019, the genetic di-
versity of the trial combinations was basically the same, the lowest in the pop corn, and the highest in the fresh
corn, and the increasing trend from north to south in the ecological planting area. The results of group heterotic
grouping and principal coordinates analysis showed that the groups of pop corn, tropical and subtropical, fresh
corn, early maturity and Southwest group belonged to different subclasses respectively. The genetic background of
other groups mixed with each other, the genetic relationship between Northeast and Northwest was the closest. The

results of DNA fingerprint authenticity test showed that the number of samples with less than 5 different loci com-
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pared between the combinations and database decreased year by year. In the past ten years, the genetic diversity of
the combinations in the maize regional trials had been increasing, SSR technology played an important role in the

regional trails, with the development of new breeding techniques, it is recommended to accelerate the research and

application of new technologies such as SNP in regional trials.
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Tab.1 Sample information sheet

21 5] Ay Year

Group 2014 2015 2016 2017 2018 2019
1%L BL 12 11 11 11 9 12
7RE§ DN 9 10 13 13 8 13
VA 10 18 25 25 16 16
44t DHB 8 90 146 157 132 146
Padt XB 25 23 31 27 15 18
HIQZ 11 16 19 31 27 23
FEVE HHH 50 58 98 98 103 107
PiR XN 34 43 65 66 57 49
fif £ XS 58 54 59 73 95 112
Bl IS - 107 57 715 64 73
PAFEIAF RD - - - - 12 18
B3t Total 294 430 524 576 538 587
1.2 REHZE
1.2.1 HENZH DNA 4830 A0 HEiaRe & B A LA H

50 KA RS, R H] CTAB 428 DNA

1.2.2 PCR ¥ it DNA 3 pL,0.25 wmol/L
5147 ,1 x PCR Buffer,0.15 pwmol/L dNTP,2.5 wmol/L
MgCl, ,1 U Taq i, SOV ERFUR 20 pl, BXF 514
H)— 2% 57 i I 2EOG G BHRIC, % PET NED
VIC \FAM 4 #1525 %« £ ( Applied Biosystems, USA
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LB
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Tab.2 Genetic diversity comparison of national regional trail in 2014 — 2019

Ay B PR R v P L 2R MER Z 54k
Year Genotype number Allele number Gene diversity Heterozygosity PIC
2014 36.08 13.55 0.72 0.65 0.69
2015 42.55 14.20 0.71 0.68 0.67
2016 45.35 15.00 0.69 0.64 0.66
2017 47.28 14.58 0.70 0.66 0.67
2018 47.23 14.93 0.71 0.63 0.67
2019 49.38 15.03 0.72 0.64 0.68
P Average 44.65 14.55 0.71 0.65 0.67
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Tab.3 Genetic diversity comparison among different regional trail group

215 L A Y S L R B WAL A G H 20

Group Genotype number Allele number Gene diversity Heterozygosity PIC
15744 BL 7.30 5.10 0.43 0.40 0.39
Pidt XB 16.35 8.45 0.62 0.66 0.57
ZR4]t DHB 31.03 12.33 0.64 0.66 0.59
I HHH 25.95 10.68 0.64 0.66 0.60
ML IS 19.31 9.10 0.65 0.66 0.60
Z<F§ DN 14.00 7.28 0.69 0.68 0.65
&R WA 20.05 9.58 0.70 0.66 0.66
P A RD 11.58 7.85 0.70 0.61 0.66
PR XN 35.05 12.20 0.73 0.66 0.69
HIF Q7 24.20 11.13 0.72 0.68 0.69
A XS 42.23 13.58 0.74 0.62 0.72
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Tab.4 Nei's (1972) genetic distance among different regional trail groups
2153 R e ST R RER REL A w EiE WM 6e
Group BL 1S RD DR 178 DHB XB 0z HHH XN XS
1B%4 BL 0.000 0
G 0.6137 0.0000
PAFHE RD 0.5883  0.3415  0.000 0
/<7 DN 0.5680 0.0911 0.2383  0.0000
A 0.5484 0.1542 0.3589  0.2300 0.0000
FAEJLDHB  0.6225 0.0111  0.3364  0.0878 0.1754  0.000 0
it XB 0.6630 0.0261  0.3335 0.0872 0.2116 0.0100 0.0000
i Qz 0.5428 0.1615  0.1099  0.0840 0.2210 0.1595 0.1609  0.0000
W HHH  0.6467  0.0301  0.3166  0.0627 0.2005 0.0240 0.0228 0.1407  0.000 0
PR XN 0.4979 0.1101  0.1086  0.0647 0.2039 0.1052 0.1095 0.0404 0.1008  0.000 0
LY XS 0.4603 0.3166 0.2351 0.2415 0.2549 0.3321 0.3495 0.1671 0.2930 0.1872 0.000 0
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Fig.2 Proportion of similar varieties detected in different groups
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Fig.3 Distribution of the number of differential sites among
the national regional trail varieties in different years
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