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Investment in wheat research helps solve producer and industry 
challenges today, and builds a stronger future, ensuring wheat 
remains a viable and profitable crop choice for producers.  The 
research important to North Dakota producers encompasses inter-
national, national and local projects, and is supported by federal, 
state and producer funding.  

The North Dakota Wheat Commission has prioritized using wheat 
check-off funds to initiate, as well as enhance research efforts, pri-
marily at North Dakota State University.  This investment has had 
steady growth in recent years. The increased funding has been 
prompted by input from producer leaders to address producer 
and customer needs, and in some cases tighter federal and state 
research budgets. 

The projects that will receive funding from producer check-off 
dollars during the July 2018 through June 2019 budget period, 
are highlighted on the following pages. A brief description of each 
project is provided along with the initial year of funding (listed in 
brackets).  

The NDWC reviews projects on an annual basis, and approves 
requests for funding based on collaboration with producers, 
researchers, and Department Chairs. Prioritization of projects is 
based on input from county representatives, customers, Board 
members and staff.  Many projects have used the check-off funds 
to secure additional federal and state funding. 

North Dakota wheat producers have received tremendous benefits 
from the North Dakota State University research programs.  The 
future looks bright due to the ongoing success of these research 
efforts, and the synergy that is being gained with the discovery 
and implementation of new research tools and technology.
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CHECKOFF SUPPORTED RESEARCH 2018-19
Crop Quality Survey $58,000

Durum Quality Research $40,000

End Use Market Development $40,000

HRS Quality Research $30,000

HRW Quality Research Support $20,000

Kernel Bleaching of Durum $30,000

Speciality Wheat Quality Research Support $47,000

Specialty Wheat Quality Research Tech $58,000

**Steam Pasteurization for Inactivation of Microorganisms 
in HRS Kernels $5,000

Technical and Info Services $58,000

Why Gluten Index Varies $9,500

TOTAL END-USE QUALITY $395,500
CRISPR/Cas9 Genome Editing $30,000

Durum Breeding $110,000

Durum Breeding/Low Cadmium $20,200

Enriching the Gene Pool for Wheat Improvement $35,000

Genomic Selection to Improve Durum Quality $43,080

HRS Breeding Program $125,000

HRW Breeding Program $10,000
Recurrent Genomic Selection to Accelerate Breeding
Populations in Spring Wheat $10,000

TOTAL WHEAT BREEDING $383,280
DON Testing of Durum in Western ND $7,080

**Durable Resistance to Insect Pests $3,000

**Eval Durum Lines Reaction to Tan Spot Pathogen Race 4 $6,690

Eval Fungicide Seed Treatments $8,060

FHB Resistance in Wheat $30,000

Mapping Protein w/Protein Sensor/Drone Imagery $10,000

New Varieties High Input Management $14,500



CHECKOFF SUPPORTED RESEARCH 2018-19
**Optimum Seeding Rate New Varieties $6,597

Resistance to Bacterial Leaf Streak $30,000

**Resistance to Root Lesion Nematode $6,001

**Stripe Rust Management Strategies $4,875

Wheat Desiccation Trials $10,000

Wheat Midge Survey $10,000

TOTAL    AGRONOMIC/DISEASE/PEST MGMT &
                ENTOMOLOGY $146,803

Wheat Response to Salinity $30,000
TOTAL SOIL SCIENCE $30,000
Commodity Trading Room $50,000

Market Development Support $18,000

Strategy & Analysis for GM Collaborations $20,000

Upper Great Plains Transportation Institute $35,000

TOTAL ECONOMICS $123,000
Equipment Maintenance Contingency $30,000

New Technology Research Contingency $100,000

Northern Crops Institute Support $50,000

Wheat Marketing Center $50,000

TOTAL OTHER $230,000

GRAND TOTAL $1,308,583

5

Research Affects Durum & HRS wheat
Research Affects HRS Wheat
Research Affects Durum
Research Affects HRW

n
n

n

n

**Matches to ARF Funding - Agricultural Research Fund money is 
generated by a portion of the off-road gas tax. Legislative mandate 
requires a 25 percent match from the ND Wheat Commission.
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PROJECT DESCRIPTIONS 
 Year project started in brackets

Crop Quality Survey • Drs. Simsek and Manthey (1961) -  An-
nual collection and analysis of harvest samples across the U.S. 
hard red spring and northern durum region.  More than 1,000 
samples of hard red spring and durum are collected at the field, 
bin and elevator level across North Dakota, Montana, Minnesota, 
South Dakota and the Pacific Northwest. Samples are collected 
by National Ag Statistics Service field enumerators, and collection 
costs are the largest share of the project budget.  Analysis is con-
ducted by the NDSU durum and wheat quality labs.  A target goal 
for samples is set for each county, based on historical produc-
tion density and acreage with the collection random and staged 
throughout harvest.  The goal is to capture a representation of the 
entire crop, the portion moving direct to elevators at harvest, as 
well as that stored on the farm.  Samples are evaluated for grade, 
protein, falling number and DON on an individual basis, and then 
composites based on geographical area and protein range.  A full 
mill, dough, bake and pasta evaluation is performed on each com-
posite. The results of the survey are compiled by the North Dakota 
Wheat Commission and U.S. Wheat Associates into detailed crop 
quality reports, as well as for domestic and international marketing 
seminars, to inform domestic and international customers about 
annual changes in crop performance, and highlight strong features 
in the crop, optimizing market opportunities for U.S. producers.

Durum Quality • Dr. Manthey (2005) - Funding is provided to 
help supplement daily operational needs of the durum quality 

lab at NDSU, including technicians and part time 
workers, lab supplies, and equipment repair and 
maintenance.  The quality lab evaluates nursery 
level and advanced lines in the variety develop-
ment program, approximately 1,000 per year, for 
key quality parameters, ensuring varieties meet 
the needs of domestic and international customers 
prior to being released for production.  Students 
and staff from the lab also conduct timely research 
projects on issues raised by producers or custom-
ers, and serve as a trouble shooting resource if 
there are issues in crop performance.  Staff from 

END-USE QUALITY
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the quality lab work closely with the North Dakota Wheat Commis-
sion on trade visits from customers.

End-Use Market Development • Dr. Simsek (2016) - A clean 
label for wheat products is increasingly desired by consumers, 
which includes a simple and short ingredient list, lacking chemi-
cal influences and artificial preservatives, colors and flavors. The 
NDSU Wheat Quality Lab is comparing the quality of flour, dough 
and end products based on primarily HRS flour versus commercial 
chemicals. The study looks at adding 
various protein levels of HRS wheat 
flours to increase stability. Results prove 
that blending with HRS provides better 
water absorption, farinograph stability 
and loaf volume over chemical additives, 
and also enables a “cleaner” label. Stud-
ies on food safety include pre-milling 
treatments to clean wheat before  milling 
to prevent flour recalls due to pathogen 
contaminators.

HRS Quality • Dr. Simsek (2012) - This research effort focuses 
on timely needs and demand of both domestic and international 
customers. Some research projects include quality evaluation with 
various roller mills and bread making methods. Mills being utilized 
are the Quad Jr and Sr, Buhler mill and the MIAG mill. Baking 
methods used are straight dough with two and three hour fermen-
tation, and sponge and dough with four hour fermentation. Loaf 
sizes are 25 and 100 gram, and a one pound loaf. The impact 
of bran components on the quality of whole wheat bread, bak-
ing methods, the effects of variety and locations on whole wheat 
bread quality is also being analyzed. Research on the timing of 
glyphosate application on wheat quality on soft dough, farino-
graph absorption, mixing tolerances and loaf volume has been 
done. Drifting effects and starch and protein deposition will also be 
evaluated.

HRW Quality Support • Dr. Simsek (2011) - Quality testing for 
HRW breeding program. Evaluate promising lines in development 
at various stages in the breeding program.

Kernel Bleaching of Durum • Dr. Manthey (2014) - Determine 
genotype and environmental effects on bleaching/weathering of 
durum kernels. Knowing the characteristics of bleaching tolerance 
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will provide traits to select for breeding. Developing tolerant lines 
will reduce the impact of moist conditions prior to durum harvest 
which can lead to significant price and quality discounts for pro-
ducers. 

Specialty Wheat Quality Support • Dr. Simsek (2005) - Project 
focuses on end-use research in HRS wheat. Special emphasis is 
on specialty uses of HRS wheat, as well as specific issue research 
such as weed seed make up in dockage and allergens. Solvent 
Retention Capacity evaluation for quality in experimental breeding 
lines for mixograph and end use parameters to determine early 
generations for the HRS breeding program.  

Speciality Wheat Quality Tech • Dr. Simsek (2005) - Funds 
technician involved in end-use research activities.  

Steam Pasteurization for Inactivation of Micro-Organisms in 
HRS Kernels • Dr. Simsek (2018) E-coli outbreaks are a major 
concern for milling and baking industry. This research will use 
vacuum steam pasteurization to inactivate micro-organisms on 
wheat kernels before milling while maintaining end-use quality. 

Technical and Info Services • Dr. Simsek (1985) - Funding for 
technician that performs quality analysis for crop survey samples 
and daily laboratory tests required to carry forward research proj-
ects. 

Why Gluten Index Varies • Dr. Manthey (2016) - Gluten index 
and mixogram scores were expected to increase as newer durum 
varieties became a larger share of acreage. The durum breeding 
program has worked to improve these traits, and cultivars showed 
improved traits in variety trials, but is not reflected in analysis of 
commercially produced samples. Crop samples from previous 
years have been evaluated, which now includes grain, semolina 
and pasta quality traits. Once the data base has been established 
relationships among traits, growing location and weather data will 
be used to determine factors impacting commercial quality.
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WHEAT BREEDING

CRISPR/Cas9 Genome Editing • Dr. Zhong (2017) - Two parts of 
technology are the enzyme and gene sequencing. A specific gene 
can be found and replaced with a donor gene to create a proto-
plast. Tan spot genes have been mutated with the CRISPR/Cas9 
technology to generate wheat plants with resistance. 

Durum Breeding • Dr. Elias (1990) - The NDSU program is the 
largest program in the U.S., and the vast majority of varieties 
grown by North Dakota and Montana producers were developed 
at NDSU.  Wheat Commission funds complement state and fed-
eral monies, but the durum program is more reliant on producer 
check-off funds than other breeding programs. Annually in the 
program, hundreds of new lines are crossed, grown and evaluated 
at the green house level before evaluation at field level trials in the 
state, and winter nurseries out of state and abroad.  As promising 
lines advance, more intense disease and agronomic testing and 
screening is undertaken, and more comprehensive milling, semo-
lina and pasta evaluations are conducted.  Grow-out trials are 
focused in the western part of the state, as well as the northeast 
to ensure released varieties have good resistance to disease, as 
well as drought and heat.  Fusarium resistance remains the major 
focus of variety development, along 
with yield, quality, straw strength, re-
sistance to pre-harvest bleaching and 
low cadmium uptake. NDWC funding 
is used to cover salaries of research 
assistants and part-time help, travel 
expenses for planting, monitoring and 
harvesting plots, and supplies and 
repairs. 

Durum Breeding/Low Cadmium • Dr. Elias (2011) - Develop 
genotypes with low levels of Cadmium to be grown in ND and 
identify molecular markers linked to a gene governing cadmium 
uptake that will help the breeding program develop low cadmium 
cultivars. These varieties are needed to ensure our long term abil-
ity to compete for demand in the EU market.

Enriching the Gene Pool for Wheat Improvement • Dr. Cai 
(2002) - Identify and characterize genes for major diseases such 
as rust, scab, tan spot, waterlogging and salt in wheat and its 
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relatives. Incorporate favorable genes from the relatives into ND 
wheat for germplasm development. Develop user friendly molecu-
lar markers to assist selection in gene transfer. 

Genomic Selection to Improve Durum Quality • Dr. Li (2015) - 
Evaluation of 2017 material was altered due to drought conditions, 
which varied the results for yield and quality and gluten strength 
was decreased. The best lines with higher yield and end use qual-
ity will be crossed.  

HRS Breeding • Dr. Green (1992) - Funding is provided to sup-
plement the primary breeding program in the development of new 
cultivars for North Dakota and the surrounding region. NDSU is 
the largest public breeding program for 
hard red spring wheat, and as such also 
receives support from federal and state 
resources.  Annually in the program, 
thousands of new lines are crossed, 
grown and evaluated at the green house 
level before evaluation at field level tri-
als in the state, and winter nurseries out 
of state and abroad.  As promising lines advance, more intense 
disease and agronomic testing and screening is undertaken, and 
more comprehensive milling, dough and baking tests are per-
formed.  The broad growing environment in North Dakota requires 
field trials and testing to take place at multiple locations across the 
state.  NDWC funding is used to cover salaries of research assis-
tants and part-time help, travel expenses for planting, monitoring 
and harvesting plots, and supplies and repairs.

HRW Breeding • Dr. Marais (2011) - Breed new cultivars with 
improved yield, adaptation, disease and insect resistance, and 
end-use quality. Winter hardiness is the most important trait for ND 
winter wheat. 

Recurrent Genomic Selection to Accelerate HRS Breeding 
Populations • Dr. Li (2018) - This research accelerates germ-
plasm to provide more lines with higher yield trials. Male sterile 
lines are used to make more crosses and speed up breeding to 
get to F5 lines quicker. Genomic selection is used for many cross-
es and will be genotyped for selection cycles.
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AGRONOMIC/CROP & WEED SCIENCE/DISEASE/PEST 
MANAGEMENT

DON Testing of Durum in Western ND • 
Dr. Kalil (2018) - Conduct variety trials and DON 
analysis on harvested durum in western ND. 
Comparisons will be made to 2007-10 scab rat-
ings and the relationship of DON accumulations 
and FHB risk. 
 
Durable Resistance to Insect Pests • 
Dr. Harris (2016) - Resistance traits against 
insects that are the most effective and durable have been de-
termined from the past 10 years of research. These traits will be 
used to develop durable protection against Hessian fly. A resistant 
gene has been incorporated into wheat cultivars. Crosses are be-
ing made to deploy and make markers for the hessian resistance 
gene.

Evaluate  Durum Lines Reaction/Tan 
Spot Pathogen Race 4 • Dr. Liu (2018) 
- Determine reaction of current ND durum 
cultivars to newly discovered race 4 and 
determine genomic locations for resistance.  

Evaluate Fungicide Seed Treatments • Dr. Friskop (2018) - As-
sess the impact of fungicide seed treatments in various environ-
ments to manage seed borne diseases and protect against soil 
borne diseases. 

FHB Resistance in Wheat • Dr. Zhong (2013) - Identify and use 
new sources of FHB resistance to further enhance FHB resistance 
in wheat. Wheat material is being evaluated in the field and green-
house. DNA markers for FHB resistance in germplasm are being 
developed. Through back crosses and marker assisted selec-
tion major QTL for FHB resistance from various sources is being 
adapted into HRS varieties. 

Mapping Protein Using Combine Sensor/Drone Imagery • Dr. 
Flores (2018)  - Research project will map the protein content of 
wheat across fields using a combine mounted protein sensor and 
drone aerial imagery.  The data will be cross-referenced with other 
variables such as yield, soil type, fertility and terrain to develop a 
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better understanding of the level of protein variance, and what fac-
tors seem to have greatest influence. Research and data generat-
ed from the project could be useful in helping producers minimize 
protein variance within a field.

New Varieties High Input Management • Dr. Ransom (2017) - 
Evaluate performance of state variety testing program with and 
without fungicide. Quantify stand establishment rates, heading 
dates and determine factors such as environment, management 
and variety) that influence variability. 

Optimum Seeding Rate New Varieties • Dr. Ransom (2017) 
- Develop a decision support system to determine the optimum 
seeding rate of new spring wheat varieties in specific environment 
conditions. 

Resistance to Bacterial Leaf Streak 
• Dr. Liu (2013) - Identify triticale lines 
with high level of resistance to bacterial 
leaf streak, map the resistance genes, 
and test several chemical compounds 
to control bacterial leaf streak. Goal is to 
transfer resistant genes into commercial 
varieties and improve management practices to control disease. 

Root Lesion Nematode • Dr. Yan (2016) - This nematode reduc-
es yield without visual symptoms. The use of resistant and tolerant 
varieties is the most efficient cost effective means to protect crops. 
Detection of the nematode has been found in ND. Twenty wheat 
varieties will be evaluated to determine levels of resistance. 

Stripe Rust Epidemics • Dr. Friskop (2016) 
- Combining host resistance and targeted fungi-
cide applications is used to manage stripe rust. 
Limited studies have been conducted in HRS, 
and the phenotypic characteristics of flag leaves 
vary amongst susceptible/moderately susceptible 
varieties, which can influence fungicide decisions. 
Spring wheat field trials are conducted at multiple 

locations to evaluate performance of fungicide timing and variety 
on stripe rust management and protection of yield. 
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SOIL SCIENCE

ECONOMICS

Wheat Response to Salinity • Dr. 
Wick (2014) - Get a better under-
standing of wheat response to salin-
ity levels by studying soil health at 
the SHARE farm and producing an 
economic model. An online eco-
nomic calculator tool was created to 
allow producers to select the appropriate crops for their field con-
ditions, resulting in more wheat in the rotation due to the greater 
tolerance to salinity, compared to other crops. 

Wheat Desiccation Trial • Dr. Howatt (2018) - Glyphosate is 
often used for weed control in spring wheat and durum, as well as 
for desiccation to prepare the crop for harvest.  There are many 
areas in North Dakota with kochia, marestail, common ragweed, 
or waterhemp that is resistant to glyphosate.  These fields would 
benefit from an alternative to glyphosate that can be applied pre-
harvest to aid in drying green vegetation.  In addition, public opin-
ion of glyphosate is starting to shape consumer choice.  This study 
will look at herbicide alternatives to glyphosate for late season 
weed control and desiccation and the effectiveness of each.

Wheat Midge Survey • Dr. Knodel (1995) - Soil survey conduct-
ed where wheat midge has been found in previous years. Popula-
tions detected are used to generate a map showing larval densi-
ties and potential risk of midge outbreaks in upcoming seasons. 
A percent parasitism of wheat midge larval by the wasp parasitoid 
which kills wheat midge eggs and larvae is also estimated. 

Commodity Trading Room • Dr. Wilson (2010) - Educational 
facility for research about risks related to commodity marketing 
and financial analysis. The investment is used to purchase needed 
technology to enhance the training of students, producers and 
customers through educational seminars.
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Equipment Maintenance Contingency (2018) - Funding for 
emergency repairs, maintenance or new purchase not anticipated 
during the annual request/reporting meeting.

New Technology Research Contingency (2016) - Allocated for 
various projects that may need funding during the year. An endan-
gered species study including native bee, butterfly and bat species 
conducted by the ND Department of Agriculture, and an Agricul-
tural Bio Science International Conference held at NDSU were 
recipients in 2016.

Northern Crops Institute • Mark Jirik (1983) - Provide general 
support funding for educational programs and technical services to 
international and domestic customers to promote hard red spring 
and durum wheat.

Wheat Marketing Center • Janice Cooper (1997) - Provide 
general support funding for technical training, 
research on all wheat classes, and education-
al opportunities for producers and the general 
public about wheat. 

OTHER

Market Development Support • Dr. Wilson (1995) - Funding for 
materials used in presenting to Northern Crops Institute on pro-
curement and risk programs. Also used for educational materials 
for procurement courses and trade team visits. 

Strategy and Analysis for GM Wheat Collaborations • 
Dr. Wilson (2010) Develop strategy and analysis for forming rela-
tions and partnerships between NDSU and companies involved in 
the development of GM traits for wheat. 

Upper Great Plains Transportation Institute • Dr. Vachal (1998) 
- Monitor transportation and logistics issues, provide industry 
updates, and offer industry analysis such as origin and destination 
market summaries. 
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Top 10 Wheat Varieties 
in North Dakota
(% Planted Acres)

HRS VARIETY 2018% 1 2017%1

Sy Ingmar - AgriPro/Syngenta 20.3 17.8
Sy Valda - AgriPro/Syngenta 8.7 5.0
SY Soren - AgriPro/Syngenta 7.7 10.8
Barlow - NDSU 6.4 6.7
Bolles - University of MN 6.1 3.3
Faller - NDSU 6.0 3.8
Linkert - University of MN 5.8 6.9
Elgin-ND - NDSU 4.6 5.6
Glenn - NDSU 3.9 4.9
Rollag - University of MN 2.6 2.9
DURUM VARIETY 2018%2 2017%2

Joppa - NDSU 24.1 18.0
Divide -  NDSU 18.3 16.8
Carpio - NDSU 11.6 14.9
Alkabo - NDSU 9.2 11.1
VT Peak - Viterra 6.3 4.1
Mountrail - NDSU 5.1 4.6
Grenora - NDSU 3.5 4.2
DG Max - Dakota Growers 2.8 0.0
Lebsock - NDSU 2.7 3.5
Tioga - NDSU 2.4 7.9

1. Estimated HRS planted acres in 2018 were 6,550,000 and  
    2017 was 5,350,000.

2.  Estimated durum planted acres in 2018 were 1,100,000  
     and 2017 was 1,260,000.

A significant share of popular HRS wheat varieties grown in 
North Dakota were developed by the NDSU program. In du-
rum, NDSU varieties dominate planted acres.
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