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Project 1: Genetic and Physical Mapping of the chr. 2H Bin 10 FHB Resistance QTL.

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

Breeding for resistance to a hemi-biotrophic disease organism, such as Fusarium Head Blight
(FHB), is a slow incremental process. To develop new genetic modification approaches, we
need to understand the resistance genes and mechanisms involved. There are no single strong
resistance genes known for FHB. The Chromosome 2H bin 10 QTL identified in hoC14196 is
one of the strongest FHB resistance QTL known and therefore presents a target for cloning
and characterization. Cloning QTL is difficult. In order to facilitate the process we sequenced
36 Bacterial Artificial Chromosome (BAC) clones from the target region in order to identify
potential candidate genes and develop improved molecular markers. The candidate genes will
be useful as molecular markers in Molecular Marker Assisted Selection (MMAS) and will
facilitate identification and validation of resistance QTL from other sources. They should also
facilitate understanding of the FHB resistance mechanism.

Line hoCl14196 carries good to excellent FHB resistance, but it is a poor breeding parent. To
rapidly facilitate the breeding effort, we identified mutants that convert the (a) 2-rowed plant
to 6-rowed (one line already available and widely distributed to breeders), (b) tall plant to
semi-dwarf, and (c) late maturing plant to early or moderate maturity.

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:

We sequenced 36 BAC clones from the bin 10 region in three groups of 12. The sequence
was analyzed and identified 132 predicted genes. Of these, only 32 were previously mapped.
We are in process of characterizing the predicted genes, mapping them on BAC clones and
the genetic map and identifying probes to be used for extending the BAC contigs.

Impact:

The 132 predicted genes identified from the chromosome 2H bin 10 region will provide
many new molecular markers for use in MMAS.

Accomplishment:

Mutants of the hoCl4196 FHB resistant line were developed. These include 6-rowed head
type, early maturity and reduced height. The mutants have retained the Clho4196 FHB
resistance and low DON levels. A male sterile mutant was developed to facilitate crossing.
These lines are available to barley scientists for use in breeding.

Impact:

The 6-rowed mutant has been widely distributed to barley breeders. The male sterile mutant
also has been distributed and should facilitate crossing with the FHB resistant parent. It is
expected that these mutants will positively impact the development of 6-rowed FHB resistant
cultivars suitable for US barley growers. The other mutants are still being evaluated.
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the grant. Please reference each item using an accepted journal format. If you need more

space, continue the list on the next page.

Boyd, C.N., Horsley, R., and Kleinhofs, A. Saturation genetic and physical mapping of the
barley 2H bin 10 Fusarium Head Blight resistance QTL. In preparation.
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