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Project 1: Develop "breeder friendly" markers based on cloned disease resistance loci linked 
to FHB resistance. 
1. What major problem or issue is being resolved and how are you resolving it? 

The ultimate goal of this project is to develop "breeder friendly" markers for FHB resistance in durum 
and hexaploid wheat to help accelerate the process of germplasm development and time to variety 
release.  Specific objectives of the project are to 1) identify markers closely linked to FHB resistance 
loci; 2) develop a PCR-based marker system for screening large populations segregating for FHB; and 
3) demonstrate the utility of these markers in populations developed by various breeding programs. 

2. Please provide a comparison of the actual accomplishments with the objectives established. 

Objective 1) we have employed two sets of populations segregating for FHB resistance to answer the 
objective.  First is a durum population, Langdon-dicoccoides recombinant inbred chromosome line for 
chromosome 3A.  The work on this population is completed.  The QTL analysis of this population 
indicates a major region on this chromosome with the nearest marker explaining over 30% of the 
phenotypic variation.  Environmental influence on the phenotypic measurements were large (considering 
that the experiment was performed under controlled greenhouse conditions) indicating that this QTL 
locus maybe more important than indicated.  Second set of material are lines derived by the ND-HRS 
wheat breeding program carrying Sumai#3 derived FHB resistance and their susceptible parental and 
sister lines.  Analysis of these lines for presence of markers coming from Sumai#3 indicates two 
significant regions.  First a region on 3B, previously identified by Waldron et al.1999 in a RI population, 
was present in 15 out of the 19 resistant ND derived lines.  The probability of this happening by random 
chance is less than 3 x 10–15, a highly unlikely event.  Second a region located on chromosome 7B and 
is present in 10 of the 19 derived lines.  The probability of this occurring by random chance is 5 x 10–7, 
a highly unlikely event.  Other markers spread through out the genome did not show the same 
association for example one was present in only 2 of the 19 lines with probability of 0.2, not significant.  
We are now in the process of applying these results to other populations/breeding lines as described in 
the proposal. 
Objectives 2 &3) the durum marker is being converted to a locus specific primer at the present time.  
We have cloned the microsatellite fragment associated with the resistance and have the sequence data 
available.  Currently we are in the process of designing locus specific primers.  This marker has already 
been used in selection of doubled haploid lines of durum developed by the NDSU breeding program.  
Thus the utility of the above results in applied breeding is currently being tested.  The hexaploid wheat 
markers are useful in selecting future lines developed by various breeding programs utilizing Sumai#3 as 
the source of resistance.  We are currently evaluating the values of these markers in populations derived 
from other Chinese sources of FHB resistance. 

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

4. What were the most significant accomplishments this past year? 
Identifying markers closely associated with FHB resistance in both durum and hexaploid wheat. 
Applying the markers identified above to the ND durum, HRS and HWS breeding programs. 
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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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