
FOR ADMINISTRATIVE USE Minnesota Wheat Research and Promotion Council 
Program Area Code Proposal Code 

RESEARCH PROPOSAL GRANT APPLICATION 

1. NAME AND ADDRESS OF ORGANIZATION TO WHICH AWARD SHOULD BE MADE

Name: 
Address: 

Regents of the University of Minnesota 
Sponsored Projects Administration 

454 McNamara Alumni Center, 200 Oak Street SE 
Minneapolis, MN 55455-2070 
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Maximizing Canopy Conductance to Enhance Spring Wheat Yield Potential in the Upper Midwest 
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Walid Sadok
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Department of Agronomy and Plant Genetics 
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8. RESEARCH OBJECTIVES: (List objectives to be accomplished by research grant)
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There are very few reliable and accessible traits that are strongly associated with increased wheat productivity. We 
have recently identified increased canopy conductance as a promising novel trait that is linked to yield increases in 
wheat in Minnesota between 1992 and 2016, making it a particularly valuable target for a breeding program. Because 
this trait is challenging to measure, we have successfully developed a novel 'precise phenotyping' system that will 
enable the screening of hundreds of wheat plants per week for canopy conductance. Using the recently developed 
Minnesota Nested Association Mapping Population (MNAMP), our first goal is to leverage the platform to characterize 
the diversity in canopy conductance within a diverse group of parents, consisting of the recurrent cultivar RB07 and 25 
exotic MNAMP parents. Our second goal is to phenotype, for the first time, an entire mapping population resulting from 
a cross between RB0? and the most exotic parent exhibiting the most extreme differences for canopy conductance. 
Our third and final goal for this year is to conduct a genetic analysis that would reveal quantitative trait loci (QTL) and 
genetic markers associated with enhanced canopy conductance in wheat. Those markers will be highly valuable to 
introgress genes controlling enhanced canopy conductance in the University of Minnesota wheat breeding program 
and ultimately, in other breeding programs across the region. 

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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During the first year of this project, our goal will be to leverage this system to phenotype an entire mapping 
population and identify, for the first time, quantitative trait loci (QTL) and genetic markers controlling whole
plant canopy conductance in that population. In order to maximize our chances to identify such loci and 
associated genetic markers, we will carry out the phenotyping effort on the Minnesota Nested Association 
Mapping Population (MNAMP), which was recently developed by Brian Steffenson through a project funded 
by the MWR&PC. The MNAMP population is superior to more conventional methods for identifying QTL 
because it was designed to optimize allele richness, maximize mapping resolution and statistical power. 

In a first step, we will initially use the phenotyping system to evaluate a highly diverse germplasm panel, 
consisting of the recurrent parent RB07 and 25 wheat accessions selected as the exotic parents for the 
MNAMP. During this phase, we will analyze transpiration response curves to increasing VPD of all individual 
plants and quantify whole-plant conductance for each genotype. This experiment will be replicated twice in 
order to obtain robust results. Second, we will use the phenotyping system to characterize conductances of 
140 F5-derived recombinant inbred lines (Rlls) resulting from the mating of recurrent parent RB07 and the 
exotic parent with the most extreme conductance. These RIL lines were previously phenotyped in the field 
for several agronomic traits, and they were also genotyped at a high resolution with the genotyping by 
sequencing method. 

In a final step, we will analyze the conductance data in relation to genetic marker information provided for 
each individual of the population in order to identify QTL controlling conductance. The genetic analysis is 
expected to reveal for the first time genetic regions and markers that are associated with alleles conferring 
enhanced canopy conductance in wheat. 

Regional linkage to other research activities: 

Because improved canopy conductance could potentially contribute to enhancing nutrient acquisition from 
the soil, increasing grain protein and tolerance to other stresses, this project will lead to creating strong 
links with other projects addressing those aspects throughout the region. For instance, the phenotyping 
system would benefit the NDSU HRSW breeding program because canopy conductance is strongly related 
to key goals of the program such as enhancing drought and heat stress tolerance. In addition, superior 
genotypes with particularly enhanced canopy conductance will be shared with other wheat breeding 
programs in the region. 

list current or potential other funding sources for this project: 
The Pl is currently co-leading an international project which will leverage canopy conductance traits to 
increase wheat productivity in North Africa. 

Research Group: 
Brian Steffenson will deliver seed of the MNAMP and all genotype data for conducting the genetic analysis 
of canopy conductance. Jim Anderson will contribute to the genetic analysis and QTL identification. 

Relationship to past projects: 
The Pl has collaborated in the past with Australian wheat breeders and genomicists and successfully 
identified canopy traits that led to improving wheat productivity under drought conditions. 
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