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2019-2020 YEAR IN REVIEW
The 2019-20 fiscal year was a tale of two seasons
for Colorado Wheat. Activities happened normally
through the first part of the year until the Coronavirus
pandemic swept across the country and the world.
While life on the farm has probably been minimally
impacted compared to most sectors, the activities of
the organization, and the groups we support to carry
out our missions, have been altered to some degree.
The 2020 winter wheat crop was under nearly constant
drought stress across most of the state. We seeded
1.9 million acres in the fall of 2019, the lowest winter
wheat planted acreage since 1.7 million acres were
seeded in 1945. Our final production estimate sits
at 41 million bushels, down 58 percent from 2019.
Winter wheat average yield, at 27 bushels per acre, is
down 22 bushels per acre from last year. Many things
contributed to the lower acres, including commodity
price, fall planting conditions, competition from
summer crops, and wheat stem sawfly. “Maybe next
year will be better” is what the wheat farmer usually
says, and thanks to a mid-September snowstorm we
got a chance at getting the 2021 crop out of the ground.
The 2020 crop marked the second year of applications
of Aggressor® herbicide on CoAXium® Wheat
Production System varieties, increasing from about
80,000 acres in 2019 to about 300,000 acres in 2020
across nine states. Acres could increase to 600,000
nationally for 2021. This system is built upon the
Axigen® trait developed at CSU and owned by CWRF,
the first such trait owned by wheat farmers in the
world. The wheat stem sawfly continued its expansion
in Northeastern Colorado. Fortunately, Registered seed
of Fortify SF, that was bred by CSU, was planted on lots
of acres that should make for a ready supply of semisolid stemmed wheat seed for next year’s plantings.
Varieties that can reduce the impact of the sawfly can’t
get here fast enough. PlainsGold released one new
CoAXium® variety, Kivari AX, that will complement the
other CoAXium® varieties in the PlainsGold lineup.
Board members participated in joint meetings for U.S.
Wheat Associates and the National Association of
Wheat Growers. The fall meeting was in Santa Fe,
and the winter meeting was in Washington, D.C. Both
organizations were encouraged by approval of the
U.S.-Japan Trade Agreement in December 2019, the

signing of a Phase One trade agreement with China
on January 15, 2020, and the U.S.-Mexico-Canada
Agreement (USMCA) being brought into force on
January 29, 2020. All three countries are critical
export markets for our wheat.
County election meetings for CWAC and CAWG
were held January 21-23rd in Fort Morgan, Yuma,
Holyoke, Burlington, Springfield, Lamar, and Limon.
These annual meetings are open for all to attend.
Last year topics included an update on wheat
economics from Brent Young with CSU Extension,
wheat stem sawfly, CAWG State and National issues,
and PlainsGold varieties.
The annual Legislative Breakfast at the Colorado
State Capitol was held on March 3rd. This event gave
producers the opportunity to discuss issues directly
with state legislators over coffee and cinnamon rolls
in the halls where they represent us.
It was at this point of the year the Coronavirus
pandemic began and events started being run
virtually. The annual Colorado Ag Day at the
Capitol, which typically happens in late March
with Colorado Wheat participating and supplying
a wheat-based food item, went virtual. The CWRFAlbuagh-CSU CoAXium®Field Tour had to be
canceled due to group size restrictions on CSU
property. The Colorado Wheat Research Foundation
took the lead on hosting five Wheat Field Days in
June, down from the normal eleven events. CSU staff
were somewhat restricted in their ability to attend,
although Dr. Scott Haley did attend the five events
for his final year as CSU Wheat Breeder. Pedal the
Plains was canceled, and CSU Ag Day was only
able to be hosted virtually. Colorado Wheat Board of
Director meetings, however, have continued to be
held in person to have the discussions that we feel
are vital to our wheat industry.
Best wishes for all of your family’s safety as we
hopefully get through the Coronovirus as soon as
possible, and for the wheat crop you have in the
ground for 2021 harvest.
Brian Starkebaum, President
Colorado Wheat Administrative
Committee

WHEAT ASSESSMENT: ADVANCING YOUR BUSINESS THROUGH
MARKETING AND PROMOTION

WHEAT RESEARCH

CWAC is a half-member of U.S. Wheat Associates, which promotes the
reliability, quality, and value of US wheat to buyers, millers, bakers, food
processors, and government officials in more than 100 countries around the
world. CWAC Board members Brian Starkebaum and Steve Beedy sit on USW
committees and participated in two USW Board meetings this year, in Sante Fe,
New Mexico and Washington, D.C. Colorado farmers export about 80 percent of
their crop annually, and USW provides “boots on the ground” representation for
our product with overseas offices and annual Crop Quality Tours.

Colorado producers invested $793,026 in
wheat breeding and wheat-related research
in fiscal year 2019-20, roughly 45% of the
total CWAC budget. Variety development
continues to be a major focus, breeding for
Colorado’s unique conditions, which now
include severe pressure from the wheat stem
sawfly in many northeastern counties. The
elite wheat breeding program at Colorado
State University uses the latest technologies
available to develop hard red, hard white,
CoAXium®, Clearfield®, and wheat stem
sawfly-resistant varieties. The assessment
has also supported numerous other wheatrelated research scientists and programs
aimed at increasing profitability.

CWAC is a full member of Wheat Foods Council (WFC), which promotes
domestic wheat consumption to key audiences like Registered dietitians,
personal trainers, chefs, health-conscious consumers and the media. WFC
reaches out to each of these audiences as part of its mission to help increase
awareness of dietary grains as an essential component of a healthy diet.
CWAC is a full member of the Wheat Marketing Center (WMC), located in
Portland, Oregon. WMC is a technical crossroads of the wheat world linking
wheat producers, consumers, millers and end product manufacturers. WMC
focuses on promoting U.S. wheat by demonstrating its quality and functionality
in end products, including Asian noodles, crackers and biscuits, tortillas and
flatbread, and many other baked goods. Pilot scale production lines, stateof-the-art quality testing equipment, and internationally recognized technical
expertise provide great value to state wheat commission partners. CWAC
Past-President Steve Beedy of Genoa continues to serve on the WMC Board of
Directors.
CWAC is a full member of Plains Grains, Inc., (PGI), a private non-profit wheat
marketing organization specifically focused on Hard Red Winter wheat. PGI
serves HRW wheat producers through gathering of samples across grainsheds
at harvest, quality testing of those samples, timely reporting, enhanced
marketing, and development of buyer relationships. PGI data is used extensively
on USW Crop Quality Tours in other countries to demonstrate the quality of
wheat available for purchase.
CWAC provides support to the Wheat Quality Council (WQC), which advocates
for the development of new wheat varieties that improve the value of wheat to
producers, millers, and processors of wheat. WQC conducts annual quality
testing of new wheat varieties that may be released to producers, with Dr. Scott
Haley being a consistent participant in these evaluations. WQC also conducts
an annual Hard Winter Wheat tour that brings in people from all over the US and
the world. Les Peterson of CWAC District 1 currently serves on the WQC Board
of Directors.
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GRANT-IN-AID FUNDING DIRECTED TO CSU IN
FISCAL YEAR 2019-2020
HARD RED AND HARD WHITE WINTER WHEAT BREEDING
$368,776
This was the 51st year of an ongoing, comprehensive project
aimed at developing better wheat varieties for Colorado
producers, led by Dr. Scott Haley for the past 21 years in the
Department of Soil and Crop Sciences. Beginning in August
2020, leadership of the program transitioned to Dr. Esten
Mason. Breeding trials are harvested at fifteen locations
in eastern Colorado. The project breeds for both yield and
end-use quality, including varieties that promote identitypreserved marketing of hard white wheat, as well as insect
and disease tolerance and herbicide tolerance. The project
utilizes the most advanced breeding technologies, like markerassisted selection, doubled haploids, and genomic selection.
The project has recently increased effort on development
of semi-solid varieties that show reduced cutting from the
wheat stem sawfly. Recent releases into the PlainsGold® brand
include Guardian and Fortify SF released in 2019, and Kivari AX
released in 2020.

GENE EDITING (WHEAT BREEDING CSU CROPS TESTING
USING CRISPR-CAS9 AND TILLING) $30,000
This was the
$155,000
35th year of
This was the 11th year of a program to build
gene-editing capacity at CSU, under the
leadership of Dr. Stephen Pearce, Assistant
Professor of Wheat Functional Genomics in
the Department of Soil and Crop Sciences. The
project focuses on development of non-GMO
wheat traits that are very difficult to achieve
through conventional breeding. ‘CRISPR’ is
a simple but powerful tool that can be used
to develop both quality traits and agronomic
traits. Quality traits in development include
zero-PPO (poly-phenol oxidase) wheat, and
improved nutritional quality. Agronomic traits in
development include new herbicide tolerance,
drought tolerance, increased cellulose and lignin
in the stem (which could help against wheat
stem sawfly and/or improve straw strength), and
virus resistance.

a continuing
program under
the leadership
of Dr. Jerry
Johnson in the
Department
of Soil and Crop Sciences. This project
supports the existing wheat improvement
program and provides farmers with unbiased
and reliable variety recommendations for
making better decisions. It provides partial
support for a Research Associate to assist in
the operation of wheat test plots and partial
operating expenses for 11 dryland and 3
irrigated variety trials annually.

WHEAT ENTOMOLOGY
$87,000

This was the 30th
year of entomology
support at CSU,
led for many years
by Dr. Frank Peairs
in the Department
of Bioagricultural
Sciences and Pest
Management, which
has been renamed
as the Department of
Agricultural Biology.
The wheat stem sawfly
(WSS) has quickly
become the primary
insect of concern for
wheat production in
Colorado. This project
assists the Wheat
Breeding Program
in evaluation of stem
solidness of early
generation breeding
lines. The project also conducts a survey
to evaluate the pest’s movement, works on
establishment of insect-rearing capability, and
assesses control measures previously developed
in other environments. This program has been
assisting the Wheat Breeding Program in
identifying several new candidate varieties that
will complement Fortify SF with higher levels of
stem solidness in upcoming years.

WHEAT QUALITY - AROMA
AND SENSORY TRAITS
$20,000

This was the 5th year of a continuing program
under the leadership of Dr. Adam Heuberger in
the Department of Horticulture. Research focuses
on identifying metabolites in wheat grain that
are related to superior aroma and flavor when
baking bread, then finding the genes in wheat that
control these properties. The project seeks unique
chemistry and sensory traits that can provide the
foundation for marketing novel flavors in whole
wheat bread.

NOVEL HERBICIDE
RESISTANCE WHEAT PROJECT
$40,000
This was the 4th year of funding under
the leadership of Dr. Franck Dayan in the
Department of Bioagricultural Sciences and
Pest Management, which has been renamed
as the Department of Agricultural Biology.
Weed pressure continues to be one of the most
profit-limiting aspects of wheat production,
especially as weeds evolve to be tolerant to
existing chemistries. These funds enhance the
existing weed science research program and
help support basic science to 1) identify novel
herbicides suitable for use for weed control in
Colorado; 2) develop novel herbicide tolerance
traits; and 3) characterize the tolerance
mechanisms and the specific mutation(s)
conferring tolerance.

WEED SCIENCE
$60,000

This was the
30th year of
weed science
support at
CSU, under the
leadership of
Dr. Phil Westra
and Dr. Todd
Gaines in the
Department of
Bioagricultural
Sciences and Pest Management, which has
been renamed as the Department of Agricultural
Biology. These funds support both basic and
applied research on existing and emerging
annual and perennial weed problems and help
support gene-based documentation of herbicide
tolerance traits. Key weeds include feral rye,
jointed goatgrass, downy bromegrass, kochia,
and Russian thistle. Last year, the program
documented resistance to imazamox (Beyond)
herbicide in two populations of feral rye along
the Front Range. The project also supports the
CoAXium® Wheat Production System, and is
working on new herbicide tolerance projects.

WHEAT PATHOLOGY RESEARCH AND EXTENSION
$18,000

This was the 38th year of a continuing program
at CSU in the Department of Bioagricultural
Sciences and Pest Management, which
has been renamed as the Department of
Agricultural Biology. The project supports
research and extension efforts for all wheat
diseases, with a focus on stripe rust and wheat
virus diseases vectored by the wheat curl mite
(Wheat Streak Mosaic Virus, Wheat Mosaic
Virus, and Triticum Mosaic Virus). The aim of
these programs is to develop improved disease
predictive models, management strategies,
and screening of CSU germplasm for sources
of resistance. Dr. Robyn Roberts was recently
hired by CSU and started Fall 2020 as Assistant
Professor in Plant Pathology.

FOUNDATION SEED
$12,000

This was the 13th year of support for Agronomy
Foundation Seed (AFS), managed since
2018 by Barry Ogg. AFS operates within CSU
Seed Programs and is the link between CSU
breeding programs and Certified seed growers.
A healthy foundation seed program is critical
for getting new varieties out to farmers for fast
adoption. AFS is responsible for increasing
breeder seed of new wheat varieties while
maintaining varietal purity. Foundation seed is
then used as the seed source for Registered
and Certified seed production throughout
Colorado and the region.

WHEAT GENETICS RESOURCE
CENTER
$50,000
In addition to research funding provided
directly to CSU, CWAC is currently a full
member of the Wheat Genetics Resource
Center (WGRC), located at Kansas State
University. The WGRC collects and conserves
wild wheat relatives that are potential sources
of genes for wheat improvement. Genes for
resistance to viral, bacterial, fungal, and insect
pests and abiotic stresses are identified,
transferred to agronomically useful breeding
lines, and deployed. Membership gains CSU
early access to traits discovered by WGRC,
which uses member funding to leverage
Federal grant dollars. Dr. Punya Nachappa,
Assistant Professor of Entomology in the
Department of Agricultural Biology at CSU,
successfully applied for grant funding from
WGRC in 2020. Her project, which looks
for resistance genes to wheat stem sawfly
in Aegilops tauschii, a relative of jointed
goatgrass, and Triticum dicoccoides, a relative
of emmer, received grant funding of $80,000
from WGRC for two years of research being
conducted in northeastern Colorado.

CROPS TESTING PROGRAM
NORTHWEST COLORADO
$2,250

This was the 34th year of a program to test
wheat varieties in District 9 which includes
Routt, Moffat and Rio Blanco counties, under the
direction of Dr. Reza Keshavarz, Research and
Extension Agronomist at the Western Colorado
Research Center in Fruita. A single trial is
typically planted at Hayden, with the CSU Wheat
Breeding Program soliciting entries from other
states as well as entering PlainsGold® varieties
with adaptation for this district. The funding was
redirected back to the Wheat Breeding Program
in 2020 since the combine for this project was
undergoing repairs.

