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Identification of Wheat Cultivars(Lines) Resistance to Fusarium Crown
Rot at Seedling Stage and Molecular Detection of Resistance Loci

LI Qiaoyun, GUO Zhenfeng, YIN Zhao, HAO Xiaopeng, TANG Jianwei,
DONG Chunhao, YUAN Yuhao, HUANG Zhenpu, NIU Jishan, YIN Guihong

(National Engineering Research Centre for Wheat/College of Agronomy.Henan Agricultural University/National Key

Laboratory of Wheat and Maize Crop Science, Zhengzhou, Henan 450046, China)

Abstract: Fusarium crown rot (FCR) seriously affects the yield and quality of wheat. Breeding and
planting resistant cultivars is an important approach for reducing FCR damage. In order to obtain
germplasm resources highly resistant to FCR, in this study, the FCR resistance of 194 wheat cultivars
(lines) were evaluated, which widely planted in the whole country and Henan Province of China, u-
sing the dominant pathogen Fusarium pseudograminearum isolate WZ-8A in Huang-Huai wheat re-
gion at seedling stage in a greenhouse. The wheat cultivars/lines were detected using molecular mark-
ers, among which 25 quantitative trait loci(QTLs) associated with FCR resistance and five QTLs as-
sociated with Fusarium head blight(FHB). The results showed that among the 194 cultivars(lines) ,
none of these wheat materials was either immune or highly resistant to FCR. Only three cultivars
showed moderate resistance to FCR, accounting for 1. 6% of the tested materials. While 34(15.5%)
and 157(80. 9% ) were moderately, or highly susceptible to the disease, respectively. Out of the 30
molecular markers, 25 showed polymorphism among different cultivars (lines), and two of which,
Xwmc397 and XsdauK86 , were possibly associated with FCR resistance. Xwmc397 and XsdauK86
were linked to Qer-Xwmc397 for FCR resistance and Fhb7 for FHB resistance, respectively. Disease
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index of wheat cultivars(lines) with Qcr-Xwmc397 was significantly lower than that of the cultivars

(lines) without Qcr-Xwmc397 (P < 0. 05). Three cultivars(lines) with moderate resistance (Cunmai

128, Zhongyu 1123, and YN903-18) can be utilized as resistance germplasm sources for improving

wheat FCR resistance. Two molecular markers screened may be used to breed wheat cultivars with

FCR resistance.
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Table 1 Resistance evaluation of 194 wheat cultivars/lines to Fusarium crown rot at seedling stage
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DI range  Resistance Mean of DI No. (Ratio/ %) Wheat cultivars(lines)
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DI Disease index. Different lowercases and uppercases following data indicate significant difference at 0. 05 and 0. 01 levels respec-
tively. Data in brackets represent the percentages of the number of tested wheat materials out of the total 194 wheat materials.
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M:DNA ladder; S1, S2, S3, and S4 indicate the susceptible wheat cultivars/lines Aikang 58, China Spring, Sumai 3, and YN931,
respectively; R1. R2, R3, and R4 indicate the resistant wheat cultivars/lines Sunco, Zhongyu 1123, Cunmai 218. and YN903-18, re-
spectively.
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Fig. 1 PCR amplification profiles of resistant and susceptible cultivars(lines) using five molecular markers
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M. DNA ladder; 1—40 indicate different wheat cultivars(lines).
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Fig.2 PCR amplification profiles of the polymorphic SSR markers in some wheat cultivars(lines)
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