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Progress Report

Project 1: Accelerate the development of FHB resistant germplasm.
1. What major problem or issue is being resolved and how are you resolving it?
There is great interest in producing hard white spring wheat and specialty red wheat varieties in the
North Central U.S. However, in order to be a viable option for many farmers in the region, hard white
spring wheat and specialty red varieties must have FHB resistance. We are attempting to transfer FHB
resistance to hard white spring wheat and specialty red wheat varieties from adapted red spring wheats
and from Triticum dicoccoides. The source of resistance in the adapted red types is ‘Sumai 3’ and the
resistance from Triticum dicoccoides is a novel source, which has not previously been transferred to
hexaploid bread wheat. We are hybridizing white and specialty wheat lines to adapted North Dakota
red wheat lines and attempting to identify molecular markers to follow the transfer of resistance genes.
We are hybridizing a ‘Langdon’ 3A T. dicoccoides chromosome substitution line to Triticum tauschii
to produce a synthetic line with FHB resistance. This synthetic will be used as a germplasm “bridge” to
transfer the new source of resistance into hexaploid wheat.
2. Please provide a comparison of the actual accomplishments with the objectives established.
Adapted lines with the ‘Sumai 3’ source of FHB resistance have been hybridized to hard white and
specialty wheat lines. Microsatellite markers and resistance gene analog (RGA) markers have been
used to screen the adapted lines for resistance. Two microsatellite markers located to chromosomes
3B and 7B appear associated with FHB resistance QTL. We are continuing to produce the backcross
populations and trying to screen new markers for transferring FHB resistance.
A graduate student has been hired, and he is producing synthetic hexaploids by crossing the
‘Langdon’ 3A substitution line with various T. tauschii accessions, which were selected for their
additional resistance to Septoria and tan spot. A useful microsatellite marker was identified, which is
being used to follow the transfer of FHB resistance from T. dicoccoides chromosome 3A to white and
specialty wheat varieties.
3. What were the reasons established objectives were not met? If applicable.
We face constraints with respect to limited greenhouse and growth chamber facilities. Although we
hope to still meet the stated objectives, these limitations have delayed the transfer of FHB resistance to
white and specialty wheats, and they have delayed testing for resistance.
4. What were the most significant accomplishments this past year?
In cooperation with Dr. Shahryar Kianian, finding a useful microsatellite marker for following the
transfer of FHB resistance from Triticum dicoccoides was a significant accomplishment, as was
screening adapted ND lines with markers. Obtaining hybrids from our initial crosses represents an initial
step in transferring a new source of FHB resistance into white and specialty wheats. Maize x wheat
crosses with F1 hybrids involving adapted, FHB resistant red wheats and white wheats were made.
We are presently producing double-haploid seed from these crosses in an attempt to expedite the
release of white wheat varieties with FHB resistance.
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