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Project 1. Mapping and Deploying FHB Resistance QTL in US Hard Winter Wheat.

1. What major problem or issue is being resolved relevant to Fusarium head blight (scab)
and how are you resolving it?

Effective utilization of FHB resistant resources relies on identification of new resistance
genes and understanding the inheritance. A major FHB resistance QTL (Fhbl) from Sumai 3
has been mapped and widely used in breeding programs. Fhb1 can significantly improve the
resistance in diverse genetic backgrounds. However, it only provides 20-40% reduction in
FHB severity in different genetic backgrounds, thus more resistance genes are needed to
enhance the levels of resistance and to provide sufficient protection from severe FHB
epidemics. Thus, identification of additional resistance genes from Sumai 3 source and other
new sources may enrich FHB resistance gene diversity and provide new resistance genes to
enhance FHB resistance levels through gene pyramiding. We used two approaches: 1)
continue searching new genes from Chinese sources and 2) to identify new resistant sources
that might be different from Sumai 3 from US native sources. We evaluated FHB resistance
in mapping populations with two Chinese landraces Huangcandou and Baisanyuehuang and
one U.S. cultivar Heyne as resistant parents. The results are expected to provide breeders
with quality markers for breeding wheat cultivars with low DON and high levels of FHB
resistance to speed up breeding process. Meanwhile, we are using marker-assisted backcross
method to transfer major FHB resistance QTL Fhbl and other QTL from Asian sources into
adopted hard winter wheat cultivars to quickly deploy these QTL in hard winter wheat
germplasm and cultivars. As a result, several hard winter lines with Fhb1 and good
adaptation in Wesley, Harding and Trego backgrounds were developed without scarifying
yield and quality potential. These lines are used as resistant parents in breeding programs in
the Great Plains.

2. List the most important accomplishment and its impact (i.e. how is it being used) to
minimize the threat of Fusarium head blight or to reduce mycotoxins. Complete both
sections (repeat sections for each major accomplishment):

Accomplishment:

1. QTL for FHB resistance in two Chinese landraces, Huangcandou (HCD) and
Baisanyuehuang (BSYH), and a US cultivar Heyne were mapped in RIL populations. We
found that both Chinese landraces have Fhb1l, but not in US wheat Heyne. QTL were
found on 3BS near centromere in BSYH, on 3AS in HCD and Heyne, and 4AL and 4DL
of Heyne. Those newly identified QTL can be good candidates for combining Fhbl to
pyramid different FHB resistance genes.

2. Used marker-assisted backcross, we successfully transferred Fhbl into US hard winter

wheat Wesley, Harding and Trego. Some of the selected lines were used in breeding
programs from OK, KS, NE and SD for further crosses. In another MAS project, Fhbl
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and several other FHB resistance QTL were transferred into HWW Jagger (KS),
Overland (NE) and Overley (KS). About 300 lines with at least one QTL were selected.
These lines will be released to breeding programs for further selection for agronomic
traits and yield testing.

Impact:

Huangcandou and Baisanyuehuang are two highly resistant landraces from China. The FHB
resistance QTL from both accessions has not been reported before. This study identified new
QTLs on 3A and 3BS centromere, which have not been reported before from Chinese
sources. This QTL combined with Fhb1 provide a very high level of resistance in these
landraces. These QTL can be used to improve the level of FHB resistance in currently used
cultivars after further validation in different genetic backgrounds.

The germplasm or cultivars from marker-assisted backcross will be important for breeding
programs in OK, NE, SD, ND and KS as FHB resistant parents. Some selected Wesley lines
can be directly used as a cultivar to quickly relieve FHB damage in HWW growing region
where FHB resistant cultivar currently is not available because Wesley is still a popular
cultivar growing in SD and NE. In addition, this is first time to demonstrate that marker-
assistant backcross can a powerful tool to quickly deploy FHB QTL when breeding
programs closely collaborate with the USDA genotyping lab.
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Project 2: Using Association Mapping to Identify and Validate New FHB Resistance QTL and
Integrate the QTL into HWW.

1. What major problem or issue is being resolved relevant to Fusarium head blight (scab)
and how are you resolving it?

Major scab epidemics have occurred in the HWW region in last several years. Genetically
improved resistant cultivars coupled with appropriate management practices are the quickest
and most cost effective way to reduce DON in the grain supply. However, little is known
concerning the genetic basis of native resistance in the Great Plains germplasm and how to
effectively utilize it. Using association-mapping techniques, we can validate presence of
previously reported QTL in HWW germplasm and identify new QTLs from native sources of
FHB resistance. In this research we selected new breeding lines and newly released cultivars
from numerous sources, tested these materials for FHB resistance and DON content in both
repeated greenhouse and field experiments to identify different types of resistance, used SSR
and 9K SNP chip to genotype the set of materials, and used association mapping to establish
relationship between phenotypic and genotypic data from these materials.

2. List the most important accomplishment and its impact (i.e. how is it being used) to
minimize the threat of Fusarium head blight or to reduce mycotoxins. Complete both
sections (repeat sections for each major accomplishment):

Accomplishment:

Phenotypic data for FHB have been done two field and three greenhouse (experiments in
Manhattan, KS. FHB severity data were collected and DON testing is in progressing. About
200 SSR markers have been screened for the population. In addition, the population was also
screened with 9K SNP chip from Illumina and data scoring and analysis were done.

Impact:

The phenotypic data of the population collected from both field and greenhouse
environments will be important for breeders to select right parents for crosses because the
population mainly consisted of elite breeding materials and new varieties that they used most
often as parents in their crosses. The QTL and associated markers identified from this work
will be useful for improve FHB resistance in HWW. The 9K SNP data for the population will
be a useful resource for developing SNP markers linked to important QTL in HWW.
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the grant. Please reference each item using an accepted journal format. If you need more
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