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Resistance Analysis and Resistance Gene Detection of Regional Trial

Varieties to Southern Rust in Summer Maize Area of Huang—Huai—Hai
WANG Xin—tao', XIE Shu-na', DU Ya—ting', REN Ling-ling', ZHANG Xiang—fen’, CHEN Wei’,
GAO Hong—wei*, DUAN Can-xing’, HAO Jun—jie'

(1.Plant Protection Institute, Henan Academy of Agricultural Sciences, Zhengzhou 450002; 2. Henan Province Seed
Industry Development Center, Zhengzhou 450046; 3. Kaifeng Academy of Agricultural and Forestry, Kaifeng 475004;
4. Henan Bio—King Agricultural Technology Co., Ltd., Zhengzhou 453500; 5. Institute of Crop Sciences, Chinese
Academy of Agricultural Sciences, Betjing 100081, China)

Abstract: Two thousand four hundred six—eight maize varieties in 2020, 2021 and 2023 were identified for
field resistance to southern rust by natural induction and artificial inoculation. Additionally, resistance genes RppC
and RppK were tested on 439 varieties (above moderately resistance) in 2023. The results showed that the proportion
of highly resistant(HR) and resistan(R) varieties increased from 0.59% and 6.46%(2020) to 2.99%, 7.2%(2021), and
3.33%, 13.13% (2023). The proportion of susceptible(S) varieties is relatively high, accounting for 53.74%, 38.99%,
and 29.5% in three years, respectively. 221 out of 439 varieties carried RppC resistance genes, accounting for
50.34%:; 209 varieties carried RppK resistance genes, accounting for 47.61%. Among them, 75 varieties carried both
RppC and RppK genes, accounting for 17.08%; 84 varieties did not detect RppC and RppK genes, suggesting that
they may carry other resistance genes. In summary, the resistance level of newly bred maize varieties to southern
rust in the summer maize area of Huang—Huai—Hai is gradually improving. The primary resistance gene in these va-
rieties is RppC and the utilization of RppK resistance genes should be strengthened in breeding.
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Table 1

Classification standard for southern rust in maize

el PR A £/ €3
Disease grade Symptom description Resistance
1 b T R AN A S Ak A 2o S R FL(HR)
3 W b b T, AR R TR AN B 259% HL(R)
5 W b oA T B T, B AT RR R TR 26% ~ 50% THL(MR)
7 W b A B T, B AT RR R TR R 51% ~ 75% ()
9 W AT LM, AT HE TR TR T6% L) b FE(HS)
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PO % 5 X BB B35 319 Rl 478 11 3 4E K FLL
PR R v Je , ¢ BH T ] B K e 7 5506 A0 FE 40, 3
EX S TP S
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2021 F S AP AT 736 O, Ho, ST

400

Number of varieties
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HilE Resistance

El1 2020-2023 F£&iK EX WM E A ERORIES

Fig.1 Analysis of resistance of maize varieties to southern rust in 2020-2023
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1 : M #E7R Marker(DL2000) ; HO 2% 7% B X 1 ;5 496 27 BHA: X 1R 5 1 267 5 = 182152 Fm B 3£ 80223 3 FR/n i f 1885 4: 1 £ 305;5 =
YD2321;6 %R i £ 197; 7 K8 1 £ 16358 R8BI 223759 IR IR 23765 10 F7R IR 22015 11 Ko kifE 6455 12 RR I E 111513 50K
THE 112; 14 7R 8 .3185 15 FR Kt 358516 78 Kt 4185 17 FKIRTE K 7165 18 7R YY2301; 19 KR HF K 287320 /R AW 9377521 Fom
NDI11;223R585C 1126, R,

Note: M, Marker(DL2000); H.O, Negative control; 496, Positive control; 1, Jiefeng1821; 2, Jiefeng8022; 3, Zhongyan188; 4, Fuyu305; 5, YD2321; 6,

Fuyul97; 7, Fuyul63; 8, Yudan2237; 9, Yudan2376; 10, Jinong2201; 11, Lihua 6; 12, Junyull1; 13, Junyul12; 14, Liyu318; 15, Yudi358; 16,
Yudi418; 17, Zhengyu716; 18, YY2301; 19, Gengyu287; 20, Hangyan9377; 21, ND111; 22, Yaoyuan1126. The same below.

E2 #aERMIP RopCHUmERERR S FHa

Fig.2 Molecular detection of RppC resistance gene in some maize varieties
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Fig.3 Molecular detection of RppK resistance gene in some maize varieties
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Fig.4 The number(a) and proportion(b) of RppC/RppK gene in 439 maize varieties
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