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There are very few reliable traits that are associated with increased wheat yield potential. We have recently identified 
increased canopy conductance as a promising trait that is linked to historic wheat yield increases in Minnesota and 
elsewhere. Because this trait is extremely challenging to measure in the field, we have developed a novel 'precise 
phenotyping' platform that enables the screening of hundreds of wheat plants for maximized canopy conductance. This 
makes it possible to screen breeding and mapping populations to identify quantitative trait loci (QTL) and associated 
markers (genes) that can be transferred to a wheat breeding program to release new MN wheat varieties with 
enhanced yield potential. In the previous years of this research, we 1) Adapted this platform to enable high throughput 

phenotyping of wheat mapping populations, 2) Screened (twice) the parents of the Minnesota Nested Association 
Mapping Population (MNAMP), a highly diverse group of wheat parents, developed by Brian Steffenson, 3) Phenotyped 
families from the MNAMP whose parents exhibited the greatest contrast in canopy conductance from the recurrent 
parent RB07, 4) Initiated an effort to confirm those QTL in a breeding population developed by wheat breeder Jim 
Anderson and 5) Identified several quantitative trait loci (QTL) controlling canopy conductance. In this year, our goals 
are to i) finalize the list of candidate QTL to be transferred into the breeding pipeline by phenotyping final time a 
mapping population to complete the genetic analysis and ii) initiate an effort to confirm their effects in the field. At the 
end of this year, we will have identified and delivered to the breeding program promising QTL and candidate genotypes 
for multi-location yield trials. 
Attach a 2-page detailed discussion of importance of the proposal to wheat profitability; how study complements previous research 
in area; procedures to be used; and competency of the research group in achieving research objectives. {Please keep the proposal 
concise, only 2 pages will be provided reviewers). 
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