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Project 1: Development of Scab Resistance Soft Red Winter Wheat Varieties.
1. What major problem or issue is being resolved and how are you resolving it?

The major issue is that producers need varieties with high levels of scab resistance. We have
lines with very good levels of scab resistance; however, many lines with excellent scab
resistance are poor for other traits such as grain yield, milling and baking quality, standability, or
resistance to other diseases. This problem is not resolved, but we are using backcrosses, and
three-way crosses to attempt to develop well-adapted lines. We are also continuing to select and
evaluate as many lines as possible. In addition, as more lines with good scab resistance are
identified we are using these parents in crosses, so that in many crosses both parents, or two
parents out of three in a three-way cross, are scab resistant. We also believe that it is important to
combine several types of resistance rather than rely solely on Type II resistance.

2. What were the most significant accomplishments?

* Five lines from the Illinois program were entered into the 2002 Northern Uniform Winter
Wheat Scab Nursery (NUWWSN). These lines were made available to other breeders by
entering them into the nursery. Three of the Illinois lines were among the most scab resistant
lines in the nursery, and these three lines were in the most resistant group for all seven
measures of scab resistance. University of Illinois entries have performed well in the
NUWWSN for three consecutive years.

* In 2002 about 550 breeding lines and varieties were evaluated in replicated rows in the misted,
inoculated scab evaluation field nursery. This included five cooperative nurseries with
breeding lines from numerous breeding programs, a germplasm evaluation experiment with 48
entries, 45 entries from the Illinois Variety Trial, and approximately 200 doubled haploid
lines. In addition, about 1900 entries from single plots were evaluated in the field inoculated
nursery. Scab resistant lines were evaluated for many additional traits including grain yield,
milling and baking quality, standability, and resistance to other diseases.

» Two scab resistant by susceptible populations, both using ‘Ning7840’ as the source of
resistance, were developed to examine the effect of the 3BS QTL in different genetic
backgrounds. Scab resistance and simple sequence repeat (SSR) markers linked to the
resistance QTL were analyzed. Markers linked to the major QTL on chromosome 3BS in a
previously mapped population (‘Ning7840° / ‘Clark’) were closely associated with scab
resistance in both validation populations.

» Two sets of substitution lines were developed by crossing individual monosomic lines of
Chinese Spring (recipient) with scab resistant cultivar Sumai 3 (donor) and then using the
monosomics as the recurrent male parent for four backcrosses. These substitution lines were
used to evaluate spread within the head (Type II resistance) and deoxynivalenol accumulation
within kernels with the objective of using the substitution lines to evaluate the effect of
individual Sumai 3 chromosomes on the two different types of resistance. Significant
differences in Type II scab resistance and deoxynivalenol (DON) levels among different
Chinese Spring (Sumai 3) substitution lines were detected. Positive chromosome substitution
effects on Type II scab resistance were found on chromosomes 2B, 3B, 6B, and 7A from
Sumai 3. Chromosomes 3B and 7A also reduced DON accumulation within the kernels.

(Form — FPRO02)
Page 2



FYO02 (approx. May 02 — April 03) FYO02 Final Performance Report
PI: Kolb, Frederic
Grant: 59-0790-9-050

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.
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