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Project 1: Sources of Variation for DON Concentration in Moderately Resistant SRWW.
1. What major problem or issue is being resolved and how are you resolving it?

In collaboration with Dr. Caly Sneller (Ohio State University) we are attempting to understand
variation for DON accumulation among moderately resistant lines to efficiently obtain cultivars
with low scab index and low DON required by the wheat industry.

We are testing a large set of soft red winter wheat breeding lines with moderate resistance to
FHB. During the 2007-2008 we grew these lines, their parents, and checks, and rated them for
FHB in June 2007 at Feekes” GS 11.2. We collected grain samples that will be tested for DON in
the fall of 2008.

2. List the most important accomplishment and its impact (how is it being used?).
Complete all three sections (repeat sections for each major accomplishment):

At this time we are processing grain samples harvested in June 2008 for DON testing. No

major accomplishment has been achieved at this time. It is the first season of testing in MD
for this project.
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Project 2: Developing and Screening Wheat Germplasm with Resistance to Scab.
1. What major problem or issue is being resolved and how are you resolving it?

The major problem being addressed is the need to develop rapidly and effectively host
resistance to scab (Fusarium Head Blight) from exotic sources into adapted soft red winter
wheat (SRWW) germplasm. The approach to address this problem is to backcross, and to
three-way cross the Sumai 3 allele and other exotic resistance alleles into adapted SRWW
lines and varieties. Marker-assisted selection (MAS) is being used to rapidly incorporate
Sumai 3 (from Ning7840) resistance into SRWW lines such as McCormick, that have wide
adaptation in the Southern and Eastern US wheat growing regions and moderate resistance
to scab. Over 400 Backcross 2 F1 seedlings were screened for SSR markers at the USDA in
Raleigh (NC) in collaboration with Dr. Gina Brown-Guedira at that National Genotyping
Center. Of these, a single BC2F1 plant was selected that had Ning7840 alleles at the 3BS,
5A and 2DL genomic regions. 340 F2 progenies were further screened in 2007, selected
homozygous BC2F3s were planted in the field in the fall of 2007 in our inoculated nursery.
Incidence and severity of scab were scored in the spring of 2008 and these will be tested for
DON in the fall of 2008.

Additionally, selected BC-1F1s were crossed with the wheat cultivar SS 8641 that has wide
adaptation as well as leaf and stripe rust resistance. The BC1 F1 seeds were screened with
markers in 2007-2008 and the BC1-F2s selected progenies were advanced in the growth
chamber. Selected homozygous BC1F3s for the 3BS, 5A and 2DL genomic regions, will be
planted in the field in the fall of 2008.

Furthermore, screening of MD (University of Maryland) wheat advanced lines and check
varieties was conducted under field conditions in an inoculated nursery at Salisbury (MD).
Conditions favorable for disease development were aided with daily misting before and
during wheat flowering. The scab inoculum was scabby corn grain spread in the field a
month before flowering. The Southern wheat scab and Northern Uniform Scab Screening
nurseries that include new experimental lines were also screened for resistance at Salisbury
(MD) with artificial inoculation and misting. Data for all nurseries was obtained for scab
incidence, scab severity, Fusarium damaged kernels, seed weight, plant height, heading
date, and DON levels.
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2. List the most important accomplishment and its impact (how is it being used?).
Complete all three sections (repeat sections for each major accomplishment):

Accomplishment: Incorporation of the 3BS, 5A and 2DL quantitative trait loci (QTL) of
resistance to scab from Sumai3 into adapted soft red winter wheat germplasm.

Impact: the availability of these germplasm with resistance will reduce scab negative
effects in years favorable to scab development.

As a result of that accomplishment, what does your particular clientele, the scientific
community, and agriculture as a whole have now that they didn’t have before?

Plant breeders will have homozygous F4 seed for the 3 QTL of adapted soft red winter wheat
germplasm available in the McCormick and SS8641 background in the fall of 2008 for
crossing.

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

Costa, J. M., Al-Tukhaim, L., Gal-Edd, N., Ku, A., Wenger, E., Brown-Guedira, G., and Van
Sanford, D. 2007. Development of Scab Resistant Soft Red Winter Wheat Germplasm
(SRWW) Using Marker-Assisted Selection (MAS). Proceedings of the 2007 National Fusarium
Head Blight Forum p. 175. Kansas City, MI.

Presentations:
Costa, J.M. 2007. Use of DNA markers for developing head blight resistant wheat genotypes.
2007 Argentina Symposium on wheat diseases. University of La Plata, Argentina. 11/23/2007.

Costa, J.M. 2008. Marker-assisted selection for head blight resistance in winter wheat.
University of Puerto Rico. Mayaguez, PR. 1/17/2008.
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