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Project 1. Accelerate development of resistant varieties.

1 What mgor problem or issue is being resolved and how are you resolving it?

Among commercialy available soft red winter wheat (SRW) cultivars, little isknow in regards to the
leve of resistance or degree of susceptibility to Fusarium Head Scab. In 1998, scab epidemics were
widespread in Virginia, state-wide wheat production was 3.4 million bushels less than the Six-year
average, and accounted for afiscd loss of at least 8.5 million dollars. Production of whest in arotation
following corn is beneficid both economicaly and environmentaly; however, until effective and steble
resstance to scab isincorporated into commercid whesat cultivars, the crop and world food supply are
a graverisk. Asa short-term solution to these problems, we have identified or confirmed the presence
of moderate levels of scab resstancein SRW whest cultivars and dlite lines that are or soon will be
available to producers. In an effort to improve the level of scab resistance in SRW whest, new and
diverse types of resstance, such astype Il (invasion) resstance, have been identified and are being
incorporated into SRW wheat. The ultimate god isto pyramid different types of resistance into superior
SRW wheat backgrounds.

2. Please provide acomparison of the actual accomplishments with the objectives established.
Among over 200 whest lines tested in both greenhouse and field tests, we have identified or confirmed
the presence of type IV (kernd infection) and type V (yield loss) resstance in SRW whest cultivars
such as Roane (Virginia), Freedom (Ohio), Ernie (Missouri), INW9824 (Indiand). Yield losses dueto
scab among 20 SRW wheat lines tested varied from 4 to 48% and percentage scabby seeds varied
from 14 to 47%. Additiona SRW whest lines with these types of resistance have been identified in a
multi- State, cooperative, winter wheat screening-nursery. Another objective isto identify and
incorporate type Il (invasion) resstance into SRW wheet.  We have identified and confirmed high
levels of type |l resstance in 7 whest lines from China, 5 from Canadaand 2 from France. Resistance
from these sourcesis being incorporated into SRW wheat viatraditiona breeding methods and also is
being back-crossed into severa diverse SRW whest cultivars. To date, more than 350 crosses
involving scab resistant parents have been produced and 2500 advanced lines are being eva uated for
resstance and agronomic performance.

3. What were the reasons established objectives were not met? If applicable.

Asfar as expected progress on atempora basis, al objectives were fully met. New research projects
included: development of a 10 parent didlel population for studying the inheritance of scab resstance
and use of awhesat by maize hybridization system to produce doubled- hgploid, homozygous whest lines
to facilitate genetics studies and accelerate cultivar development.

4. Wha were the mogt sgnificant accomplishments this past year?

Identifying SRW whesat genotypes with moderate resistance to scab will provide producers with an
immediate source of cultivars, which will alow them to reduce losses due to scab. Good sources of
type Il resstance have been identified, confirmed and incorporated into the breeding program, and are
being pyramided with other types of resstance dready present in SRW whest. Preliminary genetics
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sudiesindicate thet type |l resstance is governed by as few as two genes and, therefore, shoud be
feesbleto trandfer. Efficient development of doubled- haploids was demonstrated and should grestly
fecilitate genetic studies and accelerate breeding efforts.

Include below alist of the publications, presentations, peer reviewed articles, and non-peer reviewed
articles written about your work that resulted from al of the projects included in the grant. Please
reference each item using an accepted journd format. |f you need more space, continue the list on the
next page.
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