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Project Title: 

University of Minnesota Wheat Breeding Program 

Importance of this project to the profitability of wheat producers: 

Linkert was the no. 1 variety in Minnesota in 2017, sown on 28.2% of the state’s wheat acres.  Bolles was the 2nd most 
popular variety at 14.4%, followed by WB-Mayville (13.5%), SY Valda (6.6%) and Shelly (5.6%).  University of Minnesota 
developed varieties accounted for an estimated 50.6% of wheat acres in 2017 which is the highest proportion in more 
than 3 decades.  Recent releases include  ‘Linkert’ (2013), ‘Bolles’ (2015), ‘Shelly’ (2016) and ‘Lang-MN’ (2017).  
Germplasm from our breeding program is increasingly being used as parents by private and public breeding programs in 
the region, too. Our goal is to continue to release high yielding, disease resistant varieties with good end-use quality. In 
addition, we coordinate the testing of ~40 public and private released hard spring wheat varieties per year in statewide 
trials to assess their performance in yield nurseries, end-use quality assessments, and reactions to important diseases.  
This information is critical to growers to make informed choices regarding varieties.  Program funding from state and 
federal sources is either flat or declining.  Plant breeding is a numbers game.  Assuming that exceptional germplasm is 
available and the best crosses are made, the more lines that are tested, the better chance of identifying improved 
varieties.  New selection technologies, including genome-wide selection approaches that are now feasible because of 
cheaper DNA sequencing techniques, are being investigated and implemented to accelerate gains in the breeding 
program. 

Improved varieties are one of the most important components of profitable wheat production. Choice of variety 
is one of the most important decisions growers make each year.  The development of high-yielding varieties 
that are resistant to the prevalent diseases and have good end-use quality are necessary to increase grower 
profit and protect against constantly changing pathogens and pests.  As an example, a new variety that yields 
4% higher will produce 3 extra bushels in a field that averages 75 bu/A. 

Procedures: 

Approximately 300 crosses are made per year.  Winter nurseries are used to advance early generation material when 
appropriate, saving 1-2 years during the process from crossing to variety release.  Early generation selection is practiced 
in nurseries in St. Paul (primarily for leaf rust and stem rust resistance) and Crookston.  Approximately 500 new lines are 
evaluated in preliminary yield trials annually at 2 or 3 locations (Crookston, Morris, and St. Paul) depending on availability 
of seed.  Advanced yield trials - containing approximately 180 experimental lines – are evaluated at up to 10 locations, 
depending on availability of seed.  Table 1 shows the number of yield plots at each testing location.   

Table 1. Anticipated number of yield plots at each location in 2018. 
No. plots per yield trial 

Location* 
U of MN or 

on-farm land 
AY1 

conv. 
AY1 

Intensive AY2 AY3-6 PY Regional Total 
Crookston U of MN 150 150 80 180 480 120 1220 
Fergus Falls On-farm 150 - 40 180 - - 430 
Hallock On-farm 150 - 40 180 - - 430 
Lamberton U of MN 150 150 40 - - - 340 
Morris U of MN 150 150 40 180 480 120 1180 
Oklee On-farm 150 - 40 180 - - 430 
Perley On-farm 150 - 40 180 - - 430 
Roseau U of MN 150 150 40 180 - - 580 
St. Paul U of MN 150 - 80 180 480 120 1070 
Stephen On-farm 150 - 40 180 - - 430 
Strathcona On-farm 150 - 40 180 - - 430 
Waseca U of MN 150 - - - - - 150
TOTAL 1800 600 520 1800 1440 360 6520 

* Additional locations containing AY1 (named varieties) are grown at Benson, Kimball, and LeCenter and are funded by
a different Wheat Council proposal.



All yield nurseries are grown in small, replicated plots (approximately 50-80 sq. ft. harvested area per plot).  Misted, 
inoculated Fusarium head blight nurseries are grown in Crookston and St. Paul and inoculated rust nurseries are grown at 
St. Paul.  These nurseries involve collaboration with agronomists and pathologists at these locations and are funded from 
other resources. We are implementing genomic selection in the breeding program.  This involves predicting the 
performance of experimental lines based on DNA sequencing of related lines.  This allows us to screen a larger number of 
plants that we can’t accommodate in our field trials, and can help us find the rare plants that combine all the necessary 
traits in a high yielding line.   

Regional linkage to other research activities: 

Our wheat breeding and genetics project collaborates with other wheat research programs at the U of M as well as other 
public and private breeding programs in the region.  Germplasm is exchanged with other wheat breeding programs, and 
we will fully participate in the USDA-ARS coordinated Regional Nursery system which allows us to cooperatively test 
promising new lines from other programs.  One regional nursery is intended for lines nearing a release decision while a 
second nursery screens promising sources of scab resistance. 

Research Group: 

Dept. of Agronomy & Plant Genetics Off-Campus Collaborators 
Jim Anderson, Susan Reynolds, Nate Stuart Crookston: 
Zenith Tandukar, Jen Flor Jochum Wiersma, Houston Lindell, 

Madeleine Smith, Joe Wodarek, Mark 
Hanson, Bob Bouvette 

Dept. of Plant Pathology: 
Ruth Dill-Macky, Carol Ishimaru, Brian 
Steffenson 
Dept. of Food Science & Nutrition: 
George Annor, Pam Ismail 

Morris: Curtis Reese  
Roseau: Donn Vellekson, Dave Grafstrom 
Lamberton: Steve Quiring 
Waseca: Matt Bickell, Tom Hoverstad 

USDA-ARS Cereal Disease Lab: 
Jim Kolmer, Matt Rouse, Yue Jin USDA-ARS Fargo Genotyping Center: 

Justin Faris 
USDA-ARS Wheat Qual. Lab: 
Linda Dykes 
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