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ZHAI Wenling§, LIU Caiyun§, LIU Ying , FU Bisheng , CAI Jin , GUO Wei , ZHANG Qiaofeng , WU
Jizhong "

Jiangsu Provincial Key Laboratory of Agrobiology, Institute of Germplasm Resources and Biotechnology, Jiangsu Academy of Agricultural
Sciences, Nanjing 210014, China

Abstract : Fusarium head blight (FHB) caused by Fusarium graminearum is a major threat to wheat production and food security
worldwide. The identification of resistant germplasm and breeding cultivars of high resistant FHB are cost-effective and
environment-friendly approachs for controlling FHB. In order to explore the new resistant germplasm, 642 wheat lines were
evaluated with single floret inoculation method to identify their type Il resistance to FHB in the greenhouse from 2017 to 2021,
and molecular markers linked to known FHB resistance genes of wheat were used for genotyping. The results showed that the
percentage of symptomatic spikelets per spike of wheat lines were significant correlations among four years. A total of 81 lines,
mainly from the Middle and Lower Valleys of the Yangtze River, showed better resistance to FHB than Yangmai 158 in at least
three years, of which 33 lines were more resistant than Yangmai 158 in four years. Nine lines including Wangshuibai, Grandin,
Haomai 1, Jianzimai, Kuixiaomai, Norin 26, Ruanganyangmai, Sumai 2, and Wunong 6 showed comparable resistance with
Sumai 3 in at least three years, of which Jianzimai, Ruanganyangmai, Sumai 2 and Grandin showed high resistance in four
years. Genotyping showed that Haomai 1, Jishi 7225-28, NAU13Y110, Shiyou 17, and Wunong 6 carried none of the known
gene/QTL to FHB, which provided theoretical basis and germplasm resources for breeding wheat new varieties of resistance to

Fusarium head blight.
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Table 1 Molecular markers of gene/QTL for wheat Fusarium head blight used in the present study

PUAR AR HE R /QTL PRt UGREN 275 3k
Fhbl TaHRC 3BS [31]
Fhb2 Xgwm133 Xgum644 6BS [24]
Fhb3 BE586744-STS .BE404728-STS \BE586111-STS TLr#1S [25]
Fhb4 Xgwm149 .hbg226 4B [26]
Fhb5 Xgwm304 Xguwm415 5A [27]
Fhb6 BF202643/Haelll .BE591682/Haelll 1E [28]
Fhb7 Xsdau86 . Xsdau88 7E [32]
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Table 2 Correlation coefficients among environments for percentage of symptomatic spikelets per spike (PSS) of

Fusarium head blight of 642 wheat lines

Ay 2017—2018 2018—2019 2019—2020
2018—2019 0.23" — —
2019—2020 0.41" 031" —
2020—2021 0.20" 0.20" 0.21"

TR EMETE P < 0.01 K i3
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Table 3 Variation in percentage of symptomatic spikelets per spike (PSS) of Fusarium head blight in 642 wheat

lines among environments

Ay Y{E/% AR R bR AR5 2%
2017—2018 18.41 2.67~63.08 10.08 54.74
2018—2019 16.75 1.09~55.56 8.05 48.04
2019—2020 10.53 1.19~47.78 6.73 63.90
2020—2021 14.30 3.41~54.78 6.00 41.99
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Table 4 Wheat lined showed lower percentage of symptomatic spikelets per spike of Fusarium head blight than

Yangmai 158 in at least three years
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Identifications of Fusarium head blight severity of several wheat lines
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Fig.2 Genotypes of gene/QTL known Fusarium head blight in wheat lines

ARG il o
3 itig

IINAE TRBE R SR 52 PR R R 5K A R 1
AR, IR M T 55 A5 O T I AR ] i R 5 I
JE R RE K AL TR T5 1 M R R IR T O S Ty
HERA PP 642 13 /N P B I DR B DL , A2

L AGE AT YE . R 44 B P M X 4 R ik
FFAHE T & R, 2017—2018 4E 5 2019—2020 4F
(499 /DN B DG M B e 5 LU 2018—2019 4 5
2019—2020 4F ;2020—2021 4F 5 HAdAE 4y ] 114 %
E 4 A DG M SR A o D R R AT R R 2017—
2018 4 /INAZ FF AR I SR AR 5, IR R AR E A



B 4 /DN ZEAREROFHLIR R R S P LRI | 587

x5 MORERAEULY R)MREANNFAEFRERBSH

Table 5 Genotype of the known gene/QTL for wheat Fusarium head blight in wheat lines
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