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QTL mapping for Southern rust resistance in fresh sweet corn

ZHANG Jinyu', PU Haojie? , LIU Pengfei' , CHEN Qingchun', ZHANG Zili', JIANG Feng'"

(1. College of Agronomy and Biology, Zhongkai University of Agriculture and Engineering, Guangzhou 510225, China;
2. Yunfu Yuncheng District Agricultural Rural and Water Bureau, Yunfu 527300, China)

Abstract To explore new genetic resources to Southern rust in this study. 216 F, individuals of sweet corn combination
M5 X M114 were used as genetic mapping population to scan resistant QTL of maize Southern rust with the method of
Bulked Segregant Analysis. The results showed that: Over 500 SSR markers screened, two markers located on
chromosomes 4 and 9 showed polymorphic between resistant and susceptible DNA pools. A linkage genetic map
containing 33 marker loci with a total length of 241.2 cM was constructed by redesigning 100 pairs of SSR primers on
chromosomes 4 and 9, and the average distance between individual markers was 7. 53 cM. Combined with the
resistance index of 216 F, families, a total of 7 significant Southern rust resistance QTLs were detected on
chromosomes 4 and 9 by composite interval mapping. Four QTLs were located on chromosome 4 and respectively
explained 12. 1%, 7.8% ., 18.2% and 14. 9% of phenotypic variation. And 3 significant QTLs were located on
chromosome 9, which explained 17.0% ., 13.3% and 19. 2% of the phenotypic variation., respectively. This study
provided a theoretical basis for QTL fine mapping of Southern rust resistance, cloning of major genes and breeding
Southern rust resistant varieties for maize.
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() WHET 5 (b) FUH 5
(a) Before identification; (b) After identification

B 1 Photoshop CS5 B 178 757 &5 /% E K M AR/ BLIR A AT /5 B

Fig. 1

Images of corn leaf infected by Southern rust lesion before and

after identification by Photoshop CS5 software
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Fig. 2 Distribution of lesion area ratio of

trifoliate leaf in F2 population
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Table 1 Number and length of markers of the two
linkage groups in F2 population
PR PASERES KEE/eM FRic s
Linkage group Chromosome Length Marker
1 Chr. 4 117. 20 19
2 Chr. 9 124. 00 14

2.3 QTLs B4 #

Xt Fy AR & PR 05 85 i VAR 5 455 0 1
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Fig.3 SSR genetic linkage map and QTL mapping for Southern corn rust
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*2 EaXEEESHKRMNEMNEAFERRYE QIL
Table 2 QTLs for Southern corn rust with the method of CIM

h ok o Fric X ] pIIRE QI WY LOD{Y  siEkER/%
i
QTL - Flanking Additive Dominant LOD Variance
Chromosome  Location

marker effect effect value explained
qLLBC-chr4-1 Chr. 4 2.0 umcl228—umc2082 2.24 3.95 6.17 12.1
qlLBC-chr4-2 Chr. 4 15.5 umcl759—bnlg490 4.49 3.32 4.08 7.8
qL.LBC-chr4-3 Chr. 4 62.6 nc005—umcl1808 —5.85 0.67 9.39 18.2
qL.BC-chr4-4 Chr. 4 71.1 bnlg1189—umcl051 —4.82 1.48 7.96 14.9
qLBC-chr9-1 Chr. 9 29. 4 bnlg127— phi028 —5.48 0.33 9.17 17.0
qLLBC-chr9-2 Chr. 9 94. 3 bnlg1191—bnlg292 —3.78 3.99 6.17 13.3
qLLBC-chr9-3 Chr. 9 121.5 umcl231—bnlg128 —4.79 5.34 7.57 19.2
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