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Application of dwarf-male-sterile wheat in breeding program for Fusarium
head blight resistance in Southern Yellow-Huai Rivers Valley Winter Wheat
Region
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Abstract: The dwarf-male-sterile (DMS) wheat has been used as a convenient cross breeding tool. We have upgraded
DMS wheat breeding system, which included as follows: (1) development of a series of DMS wheat parental
near-isogenic lines by backcrossing the DMS wheat with elite wheat parental varieties; (2) establishment of a large-scale
backcrossing population by crossing the DMS wheat parental near-isogenic lines to the cultivars (lines) with the traits of
interests in the breeding program; (3) application of marker-assisted selection for the major target genes; (4) induction of
DMS double-haploid (DH) lines using maize pollen pollination; and (5) approach of shuttle breeding for off-season traits
evaluation. By applying this system, we successfully introduced the Fusarium head blight (FHB) resistance gene Fhbl
into the genetic background of elite wheat varieties in Yellow-Huai River Valley Winter Wheat Region of China. A
number of high-yielding and FHB resistance wheat lines were developed with 2-3 years in advance comparing with
conventional breeding method. This method significantly increased the breeding efficiency and has a great potential for
wheat breeding program.
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Fig. 1 Application of DMS wheat in breeding for Fusarium head blight resistance in Southern Yellow-Huai Rivers Valley Winter
Wheat Region
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DMS: dwarf-male-sterile wheat; NIL: near isogenic line; FHB: Fusarium head blight.
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Table 1 Comparison of agronomic traits between different Fhb1 genotypes in Lunxuan 136 and Lunxuan 13 genetic backgrounds
. . Spikelet Sterile Kernel Kernel
Year  Genotype 'Plant Spike number Spike number spikelet weight per number 1009—kernel
height (cm) per plant length (cm) per spike per spike spike (2) per spike weight (g)
2017 136 Lunxuan 136 background
Fhbl-H 77.2a 24.1a 10.6 a 22.1a 1.5a 2.8a 49.1a 56.9a
Fhbl-S 753 b 24.1a 10.7 a 223 a 15a 2.8a 50.1a 56.7a
13 Lunxuan 13 background
Fhbl-H 76.5a 229a 9.7a 22.8a 14a 29a 55.0a 533a
Fhbl-S 772 a 22.6a 9.8a 23.1b l4a 29a 548 a 53.0a
2018 136 Lunxuan 136 background
Fhbl-H 63.4b 9.7a 7.8a 193 a 13a 2.1a 40.5a 40.5a
FhbI-R 63.7 ab 9.4 ab 7.7a 194 a 13a 20a 393 a 393 a
Fhbl-S 64.4a 9.2b 7.8a 19.6 a 12a 2.1a 40.0a 40.0 a
13 Lunxuan 13 background
Fhbl-H 62.4 a 9.0a 7.5a 203 a 1.0a 22a 46.6 a 46.6 a
FhbI-R 629 a 92a 7.5a 204 a 1.0a 22a 474 a 46.3 a
Fhb1-S 62.4a 9.1a 7.5a 20.5a 1.0a 22a 47.6a 46.9 a
(P <0.05) Fhbl-H: Fhbl ; Fhb1-R: Fhbl ; Fhb1-S: Fhbl

Values followed by different letters within the same column are significantly different at P < 0.05. FhbI-H: Fhbl heterozygosity genotype;
Fhb1-R: Fhbl resistance genotype; Fhbl-S: Fhbl susceptibility genotype.
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