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Project 1:  Development of Scab Resistant 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 no t 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 2001 Northern Uniform Winter 

Wheat Scab Nursery. These lines were made available to other breeders by entering them into 
the Northern Uniform Winter Wheat Scab Nursery.  Three of the Illinois lines were among the 
most scab resistant lines in the nursery. 

• In 2001 about 550 breeding lines were evaluated in replicated rows in the misted, inoculated 
scab evaluation field nursery.  In addition, about 700 entries from single plots, and about 800 
headrows were also evaluated in the field nursery. Scab resistant lines were evaluated for 
many additional traits including grain yield, milling and baking quality, standability, and 
resistance to other diseases. 

• A total of 1707 plants from four segregating populations were evaluated in the greenhouse , 
and 567 plants (33.2%) were selected (most with Type II resistance better than Ernie).  

• About 228 single and 161 three-way crosses were made with one or more scab resistant 
parents in each cross. In addition, 36 crosses were made with the objective of combining scab 
resistance from 6 new sources with other sources of scab resistance and with adapted lines.  

• Seed increases of 213 doubled haploid lines originating from 26 crosses were grown. 
• Six microsatellites on chromosome 3BS, Xgwm389, Xgwm533, XBARC147, Xgwm493, 

XBARC102, and XBARC131 were integrated into an amplified fragment length 
polymorphism (AFLP) linkage group containing a major QTL for scab resistance in a mapping 
population of 133 recombinant inbred lines (RILs) derived from Ning7840/Clark. Xgwm533 
and XBARC147 were the two microsatellite markers most tightly associated with the major 
scab resistance QTL. Interval analysis based on the integrated map of AFLP and microsatellite 
markers showed that the major QTL was located in a chromosome region of about eight cM in 
length around Xgwm533 and XBARC147.  We are beginning to use these markers for marker- 
assisted selection in some populations. 

• Mapping of six microsatellite markers on eight 3BS deletion lines showed that the major QTL 
was located distal to breakage point 3BS-8. Two microsatellites, Xgwm120 and Xgwm614, 
were significantly associated with QTL for scab resistance on chromosome 2BL and 2AS, 
respectively. Significant interaction between the major QTL on 3BS and QTL on 2BL was 
detected based on microsatellite markers linked to them.  
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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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