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Abstract ; In recent years, the occurrence of wheat stripe rust in Henan Province has shown an increas-
ing trend due to the prevalence race CYR34 of the stripe rust. To clarify the resistance of wheat germ-
plasms in Henan against dominant races including CYR34, this study systematically evaluated the re-
sistance and genetic basis of 629 local wheat germplasms at both seedling and adult plant stages.
Stripe rust resistance genes(Yr5, Yr7, Yrlbd, Yril8, Yr78, Yr81, YrZHS84, and YrZM1354) were
genotyped using KASP markers. The results revealed a generally low resistance level in the tested
wheat population to currently prevalent races including CYR34, with cultivars exhibiting significantly
weaker adult-plant stage resistance than landraces. The adult-plant stage resistance gene YrI8 was de-

tected at a frequency of 93. 03% in the landraces, whereas it was found in only 1. 95% of cultivars.
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Meanwhile, cultivars carried new resistant genes YrZM1354 and YrZH&84. Further genetic effect anal-

ysis showed that Yrl8 contributed the most to the wheat population’s phenotypic resistance, while

YrZM1354 had the strongest single-gene effect. Combining YrZH84 and YrZM1354 can enhance seed-

ling resistance. Based on these testing results, it is recommended that wheat disease resistance breed-

ing in Henan should focus on reintroducing Yrl8, accelerating the deployment of new genes such as

YrZM1354 , and promoting multi-gene pyramiding to broaden the genetic basis of resistance and de-

velop durable-resistant varieties. This study provides valuable resistant source materials, genetic in-

sights, and strategic guidance for wheat disease resistance breeding in Henan Province.

Keywords: Wheat stripe rust; KASP marker; Molecular detection; Gene pyramiding; Disease-resistant

breeding
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Table 1 Information of KASP primers
2 519 k7] 2% ik
Gene Primer Primer sequence(5' —3") Reference
Yro FAM GAAGGTGACCAAGTTCATGCTGCGCCCCTTTTCGAAAAAATA [27]
HEX GAAGGTCGGAGTCAACGGATTCTAGCATCAAACAAGCTAAATA
Common ATGTCGAAATATTGCATAACATGG
Yr7 FAM GAAGGTGACCAAGTTCATGCTGCTGAGAAAGGCTTGACATCA [27]
HEX GAAGGTCGGAGTCAACGGATTGCTGGAAATGGCTTGAGATCG
Common AATGGCGTGGCTAAGGACAGA
Yris FAM GAAGGTGACCAAGTTCATGCTAGTCAACTTGGATTACACTGAAGTT [28]
HEX GAAGGTCGGAGTCAACGGATTAGTCAACTTGGATTACACTGAAGTC
Common AGATATCACACTGAACATACTGATGAG
Yri8 FAM GAAGGTGACCAAGTTCATGCTGGTATGCCATTTAACATAATCATGAA [29]
HEX GAAGGTCGGAGTCAACGGATTGGTATGCCATTTAACATAATCATGAT
Common TACTATATGGGAGCATTATTTTTTTCC
Yr78 FAM GAAGGTGACCAAGTTCATGCTAAGACCCTACGACGTTAGCGC [30]
HEX GAAGGTCGGAGTCAACGGATTAGACCCTACGACGTTAGCGA
Common ATTGGAATCAGCTGGGTCAT
Yr81 FAM GAAGGTGACCAAGTTCATGCTGAAGGTGACCAAGTTCATGCTATTCA [31]
HEX GAAGGTCGGAGTCAACGGATTGAAGGTCGGAGTCAACGGATTCCAA
Common TGTGGAGCGTGACAATGAGGAAGTT
YrZH84 FAM GAAGGTGACCAAGTTCATGCTGTGTCACTAATGAGTTCTCAAAAGC [32]
HEX GAAGGTCGGAGTCAACGGATTGTGTCACTAATGAGTTCTCAAAAGT
Common GAAATCATCCACTAATTCCATGGC
YrZM1354 FAM GAAGGTGACCAAGTTCATGCTATGGCCTCAGCAATACGAGCA [21]
HEX GAAGGTCGGAGTCAACGGATTATGGCCTCAGCAATACGAGCG
Common ASGGGATGCAGATAACACATC

x2 HENBGBEUNEERRAGHAEENNMEZR
Table 2 Wheat germplasms exhibiting high resistance to immunity against stripe rust across both seedling and adult plant stages
AR Adult plant stage i
AR 20212022 2022—2023 Seedling stage | B A A
Wheat germplasm Carrying genes
1T RE 1T RE 1T RE
KA Qisiniu 3 HR 2 HR 3 HR Yri8
# #i* 3 Tuhulutou 3 HR 2 HR 1 HR Yri8
48 4 Baiyintiao 3 HR 2 HR 3 HR Yri§
17 Baimai 3 HR 2 HR 1 HR Yri8
[} % Baipimai 3 HR 2 HR 2 HR Yrl8
H = K Zaosantian 3 HR 2 HR 3 HR Yri8
= H ¥ Sanyuehuang 3 HR 2 HR 2 HR Yri8
/NFEH Xiaozibai 2 HR 2 HR 2 HR Yrl8
W A Kumai 3 HR 2 HR 2 HR Yrls
24T H Ziganbai 3 HR 2 HR 1 HR Yrl8
—/N# Erxiaomai 3 HR 2 HR 2 HR Yri§
il — 1 Quermang 3 HR 2 HR 1 HR Yri§
F\f1 Hanbadan 3 HR 2 HR 0 M
211 4 % Hongmangbaimai 3 HR 2 HR 3 HR Yri8
i % Youzimai 3 HR 2 HR 1 HR Yri8
2112 1 Hongmangbai 3 HR 2 HR 3 HR Yri8
2114 % Hongmangmai 3 HR 2 HR 1 HR Yri§
Wi B3 f2 2 Pushanbamai 3 HR 2 HR 3 HR Yri8
T HE 3 Ercaomai 3 HR 2 HR 2 HR Yri8
KHF 4L Dazihong 3 HR 2 HR 3 HR Yr7 . Yrl8
T AE % Wuhuatou 3 HR 2 HR 1 HR Yr7 \Yrl8
K HHE Changzicao 3 HR 2 HR 1 HR Yri8
9,55 2% Wukelan 3 HR 2 HR 2 HR Yrl8
4441 Baimanghong 3 HR 2 HR 1 HR Yris8
25 Quanmang 3 HR 2 HR 2 HR Yri8
i+ 3k Youzitou 3 HR 2 HR 2 HR Yrls
%% 3 5 Aifeng 3 1 HR 2 HR 0 M Yr78
%% 47 5 Yumai 47 2 HR 2 HR 0 M Yr7 \Yr78
%% 54 5 Yumai 54 3 HR 2 HR 0 IM Yr7
B4 419 Bainong 419 3 HR 2 HR 1 HR —
8% 1354 Zhengmai 1354 3 HR 2 HR 2 HR YrZHS84 \YrZM1354
B % 28 Zhoumai 28 2 HR 2 HR 2 HR YrZHS84 \YrZM1354
1 E 1220 Zhongyu 1220 1 HR 2 HR 0 IM YrZHS84 \YrZM1354
F1E 1311 Zhongyu 1311 1 HR 2 HR 2 HR YrZH84 \YrZM1354
P 168 Xuke 168 2 HR 2 HR 2 HR YrZH84 \YrZM1354
E % 0319 Guomai 0319 2 HR 2 HR 3 HR YrZH84 \YrZM1354
#B 1867 Zheng 1867 2 HR 2 HR 0 M YrZH84 \YrZM1354

IHLF AR E AR TT: S B RE ST P

Bolded fonts indicate the released cultivars. IT: Infection type; RE: Resistance evaluation.
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Fig. 1 Genotyping cluster plots of resistance genes from 373 landrace and 256 released cultivars
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Table 3 Analysis of variance for five stripe rust

resistance genes

R -
. Yr7 Yri8 Yr78 YrZHS84 YrZM1354

Environment

SS 0.02  20.34"" 3.58 4,977 15.247 7
Envl 0.18 163.09** 0.21 10.91** 59.18**
Env2 0.13 210.23** 0.55 4.457 76.82" "

SS.Envl il Env2 43l # 75 i ] 558 . 20212022 H1 2022
2023 4F B MR IR 8% » » . P<C0.01 ; » P<<0.05, [& 3 [,

SS. Envl and Env2 denote the environment at seedling
stage, those at adult plant stage of 2021 —2022 and 2022—2023,
respectively; * % ;P<C0.01; * . P<C0.05. The same in figure 3.
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Fig. 2 Analysis of genotype effect on wheat stripe rust resistance

Wyris O yrzai1354 O yrzHS4
80
69.4% 71.1%
X
E 6ok 60.7%
s
o
R
f_g 40t
g 25. 9% 27.3%
gfr 20¢ 14.7%
B 4. 8%
B 1 16%, 0.0%
Envl Env2
8% Environment

B3 EEE3IMAETHNEZFFRAERHTEE
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