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Abstract: Pythium stalk rot is a serious disease that threats the maize production.Exploration of the
resistance maize germplasm resources to this disease will benefit for noval genes mining and the determination
of heterosis patterns.Within this study, fourteen molecular markers linked to eight stalk rot resistance genes
were used for genotyping 196 resistant maize germplasm accessions.Moreover, 42 polymorphic SSR makers

were adopted in genetic diversity analysis of 54 selected resistant maize lines.A total of 128 resistance marker
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genotypes were identified with the eight functional markers.Out of 196 accessions, 191 exhibited one or more
of fragments being identical with these of Qi319, X178 or 1145.No fragments were detected in five germplasm
accessions ( Yue61, Zheng653, Chi L136, Bai53, and 18--14 ) , suggsting that these five germplasm might
harbor other maize stalk rot resistance gene (s ).By deployment of 42 SSR primers, 119 alleles were amplified
in 54 selected lines, with polymorphic site percentage ( PPB ) of 99.17%.The average number of alleles( Na ) ,
effective number of alleles ( Ne ) , Nei’ s gene diversity ( ) , and Shannon’s information index ( /) were 2.86,
1.7070, 0.3999, and 0.5884, respectively.The value of polymorphism information content( PIC ) for each
marker varied from 0.2061 to 0.7844, with an average of 0.5527.The UPGMA analysis classified 54 inbred lines
into 2 groups and 6 subgroups with relatively high genetic diversity, including Liida red cob ( LRC ) , BSSS,
Tang si ping tou( TSPT ), PA, PB and Lancaster.Taken together, the results revealed variable resources with
resistance to stalk rot in six heterosis groups, among which the most resistance germplasms were found in PA
subgroup.
Key words: maize; Pythium stalk rot; molecular marker; resistance marker genotype; genetic diversity
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Table 1 Classification of standard test species
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Table 2 Characteristics and sequences of the fourteen markers linked to the eight resistance genes in this study

Iy ARIE Bit7ikgdl B (C) BN (A SR
Marker Primer sequence ( 5'-3") Anneal. Temp Linked resistance genes Location References
bnlg1937 Forward AATGCTCGGTCCACAGAATC 55 Rpil bin4.05 [15]

Reverse ~ AACTGGAGCCAAAAGTGGTG

SSRZ47 Forward GAGTATTGTTAGGGTTTCGG 50 RpiQI319-1 binl.05 [16]
Reverse  GACGGTTGTGGACTTGTG

SSRZ33 Forward TATTCAATTCCATGTTTCC 55 RpiQI319-1 binl.04
Reverse ~ GATGCCAAAGCTCATACT

bnlg1866 Forward CCCAGCGCATGTCAACTCT 56 RpiQI319-1 binl.03
Reverse CCCCGGTAATTCAGTGGATA

umc2069 Forward ~ACAACCTCCTCCACGACCAAAC 60 RpiQI319-2 bin10.02
Reverse GTAGAGGTCCCACTTGTTCCCAAT

bnlgl716 Forward AAATAACCAGAACATGCCGC 58 RpiQI319-2 bin10.03
Reverse ~ CGCAACTTTCATCGAGTTGA

IDP2347 Forward ~ACCTTGCACTGCATGTTGG 56 RpiX178-1 binl.10 [17]
Reverse ~AGTCTTCGAAATTTACCGGG

SSRZ8 Forward ~GCCGTTCTAATTCCCATC 55 RpiX178-1 bin1.09
Reverse ~ GTTCGCCAGTATGTCTCG

bnlg1444 Forward ~AGACGACGAAGCTTTTGCAT 60 RpiX178-2 bin4.08
Reverse  GCATGGATGGAGAAAGAGGA

umc2041 Forward CTACACAAGCATAGAGGCCTGGAG 58 RpiX178-2 bin4.08
Reverse CAGTACGAGACGATGGAGGACAT

mmc0241 Forward  TATATCCGTGCATTTACGTTT 52 Rfgl bin6.05 [18]
Reverse CATCGCTTGTCTGTCGA

bnl13.03 Forward CGCCAGGGTTTTCCCAGTCACGAC 56 Rfgl bin6.04
Reverse AGCGGATAACAATTTCACAGGA

SSR334 Forward TTCGAGCATGCCAAAGAAGT 58 qRfgl bin10.03 [19]
Reverse ~ GGTGCACACAGACATGGAAT

SSR58 Forward GACGCTGCACAATAGGTTCT 58 qRfgl bin10.03
Reverse =~ TCATATACACCGACGACCTG

SSRZ319 Forward CACCTTCCTCTTGCTGTCAC 56 qRfg2 bin1.09 [20]
Reverse  CTGCACCTGCTAGTCCTGTC

CAPZS459  Forward GCAATCGGAAATTTAGGGAAC 60 qRfg2 binl.10
Reverse  GGATAACTCGCCTGGCATAA

SSRZ256 Forward AAGCTGCTGAAGACGAGTTG 60 qRfg2 binl.09

Reverse  GGAGTGCATTGACAGGTGTT
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Fig.1 PCR products from maize germplasm resources with
the marker bnlg1866 closely linked to RpiQI319-1
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Table 3 Polymorphic analysis of 42 SSR primers in 60 maize lines

SSR fisi, (OA=H 2R SRS SSR i (ALK E 2 EISSgs SRS
SSR Locus Bin PIC No.of alleles SSR Locus Bin PIC No.of alleles
bnlgl014 1.01 0.7160 4 umc2327 6.02 0.6627 3
bnlg1866 1.03 0.7034 5 phi328175 6.05 0.5864 3
umc1169 1.04 0.5963 3 umc1974 6.07 0.6074 3
bnlg1057 1.06 0.4297 2 umc1309 7.01 0.6619 3
phi308707 1.10 0.4767 3 umc2356 7.02 0.5518 3
bnlg1297 2.02 0.6655 3 umc1069 7.03 0.6973 5
umc2079 2.04 0.4848 2 umc1957 7.04 0.4995 2
umcl635 2.05 0.6448 4 umc1867 8.02 0.6466 3
umc2049 3.01 0.4787 2 umc1636 8.05 0.6203 3
umc1908 3.04 0.6416 3 umcl1078 8.06 0.6585 3
umc1501 3.05 0.4961 2 umc2344 8.08 0.5649 3
bnlg1160 3.06 0.6244 3 umc1982 9.00 0.4604 2
umc1404 3.07 0.3709 2 umc2034 9.01 0.3922 2
umc1346 3.09 0.6253 3 bnlg1074 9.02 0.3750 2
umc1999 4.03 0.6118 3 umc1272 9.04 0.4904 2
umc1264 4.04 0.3911 2 umc1344 9.06 0.3200 2
umc2305 4.05 0.4481 2 phi096 9.08 0.7844 6
umcl143 4.08 0.2061 2 phi092 10.02 0.6339 3
umcl114 4.09 0.4994 2 umc2295 10.04 0.4911 2
phi299852 5.03 0.5478 3 umc1083 10.05 0.6480 3
umc2160 6.00 0.6027 3 umc1936 10.07 0.6006 3
222 HEMEABRESHEME R4 PopGene 32 1 FORMRIIEAT R, HLHI R KB (E 4),

A BT 45 3, 60 1oy F KA RHE SRS 1770 -5t 1% 4
2%k, FEAE 0.39~0.97 Z ], F-21 4 0.5895, H
sk R T406 5 T409 22 [H] iyt A4 AL, 2R B0 i, M
0.9664 , H:k &S} 340 5 SW-39 , SW-25 2 [a] gt {44
8l 2 %5 73 51 o~ 0.9496 F10.9412, 08113 5 T409 22
] 35 4% AR L 2R KR i, M 0.3950., 1Y 0.62% #4 #4 1]
AL AL 2R 50 T 0.8, A FiRA R 3L 7Y
FZESEEUN; 98.08% MIMPENZ [ B AR R AL T
0.75, VL BHAS I 78 bbb} Rl st AL SL i = & & T
AT Z R T

i 17 UPGMA J7 %, #4852 4% A8 1L 2 F06F 60

ML RL B ECH 0.550 B, 60 1B 43 6
HEHE, T RISHEZ LU 340 MACE MK KL
WRE, S B s e kL. Mas AL A LR 0k 0.600
i, HE— 205 T RIEBER 0k 5 SR, TT-1 62
10 MR, DL B73 AR Y BSSS W
11-2 3 6 4y, 2 DL LU AR A 38 DUF S R I
e -3, 222 153, J2 LA 478 MARFEAY PA WWAE;
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B PR LSRR TR, b PA AR & BT



1424

20 #

AL R EL Coefficient
4 ET SSRAMCHMEBHEERMBKRES B
Fig.4 Dendrogram of maize lines with resistance to stalk
rot clustered by UPGMA based on SSR markers
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