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This report is a summary of national
research priorities, goals and measures
developed by the Wheat Research
Task Group

These priorities and goals provide a vision and targets for the
industry as well as a guideline to help better coordinate and
focus research investments on the issues that are important
for increased productivity and competitiveness.
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August 1, 2017
The goal of research priority setting is to facilitate investment and ensure that Canada
continues to be at the forefront of research efforts. The process also allows for the industry
to respond to evolving funding needs, changing producer and consumer demands, and over
all sustainability and competitiveness.
This work is a project of the Grains Round Table, co-chaired by Cereals Canada and Agriculture
and Agri-Food Canada.

HOW DID THE RESEARCH PRIORITY REPORT COME TO BE?
In 2014, Cereals Canada commissioned a White Paper on the present state of Canadian
innovation in cereal research (focus on wheat). This paper was designed to start a discussion
on what Canada needs to have a world-class cereal research innovation system.
The Grains Round Table adopted the White Paper’s recommendations to engage with
researchers and the value chain. This engagement supported the identification of Canadian
research priorities that in turn, drive the development of a National Wheat Research Strategy.
The development of a research database has also been identified as an important outcome
needed to support ongoing evaluation of research activities against established goals.
A Priority Setting Workshop was held in Saskatoon on March 15th and 16th, 2016. The outcomes of
this workshop were the identification of Canadian priorities needed for Canada’s continuing
success and the establishment of a Wheat Research Task Group.
The overall objective of the Task Group’s work is to establish strong goals or themes, as well
as recommendations, for wheat research in terms of output – yield, quality and ultimately
the value of wheat production. The Task Group includes public and private researchers,
public/private/producer funders, exporters, market development agencies, and producers
(membership listed in Appendix 1).
In addition, to the meetings of the Task Group, Working Groups were established for each of
the key priority areas to allow for a broader consultation needed to conduct in-depth priority
development. The chairs of each of the Working Groups are listed in Appendix 1.

GOING FORWARD
The work done to-date will provide useful guidance to public, private and producer funders as
they develop their own individual funding strategies. The Strategy document will also benefit
researchers as they develop specific project proposals and initiatives. The process will help to
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communicate and strategically link market signals and industry challenges/opportunities
to research goals and objectives.
The goals outlined in the strategy will be evaluated on an annual basis by the Task Group.
This ongoing evolution, or continuous improvement, is perhaps the greatest positive
outcome of this process.
To measure progress and drive improvements, the value chain will need to create a research
inventory and evaluation tool that houses and categorizes a complete listing of Canadian
wheat research. This work is being led by Cereals Canada. An information database will
allow funding and research agencies and governments to easily compare their activities and
identify potential synergies, redundancies, and gaps. An analysis of this type can be used
to develop research proposals, such as the wheat cluster application for the new Canadian
Agricultural Partnership and efficiently provide a unified, informed approach at the national
and international level to the benefit of the entire industry.
The scope of an evaluation tool could also be expanded to provide a knowledge transfer
component for producers. This would address knowledge transfer as one of the key focus
areas across all goals and a recommended priority from the Saskatoon workshop.

THANK YOU
The Wheat Research Strategy document is a significant accomplishment. The priority setting
process would not have been possible without strong engagement across the entire value
chain, including:
• The Chairs and participants of the Working Groups;
• Research Task Group participants;
• Participants at the Saskatoon Workshop.
The level of cooperation and collaboration bodes well for the future of wheat research,
and the industry as a whole.

Dr. Karen Churchill

Director of Research and Market Support
Cereals Canada
Co-Chair, Research Task Group

Dr. Felicitas Katepa-Mupondwa

Director, Research, Development and Technology
Science and Technology Branch
Agriculture and Agri-Food Canada
Co-Chair, Research Task Group

If you have any feedback on this document please send comments and suggestions
to KChurchill@cerealscanada.ca.
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INTRODUCTION
Canadian total wheat production has averaged
30 million tonnes between 2012 and 2016, grown
across an area of 24 million acres making it the
largest field crop in Canada. Gross farm value
of wheat production is approximately $7 Billion
annually. Each year Canada exports between
20-24 million tonnes of wheat to more than 60
countries and approximately 8-10 million tonnes
are used domestically for food (milled into flour),
animal feed and industrial uses (i.e. ethanol).
There has been substantial improvement in
wheat yield over time, averaging 1.4% per
year since the mid-1990’s, with about half of
this improvement being genetic and the rest
attributed to agronomy. Innovation, because of
research investments, both public and private,
has driven this improvement with new wheat
cultivars and more effective crop management
practices being widely adopted by farmers.

THE CASE FOR WHEAT
RESEARCH INVESTMENT
Wheat acreage in Canada has declined by
about 15% over the last 20 years due largely
to global surpluses of wheat, reduced world
prices for high quality wheat and declining
farm profitability for wheat in comparison with
other crop options. Wheat is a staple food for
35% of the world’s population and provides
more calories (averaging 20% for calories and
protein) in the world’s diet than any other crop.
It plays an important role in sustainable crop
rotations, and is less sensitive to yield reduction
in dry years than oilseeds and corn. Wheat is an
important crop for Canadian farmers, but needs
continued investments in research to increase
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farm gate profitability and to keep pace with
advancements being made in other crops.
Wheat is not just a single crop but is made
up of multiple classes1. Canada Western Red
Spring wheat (CWRS) is the dominant class
followed by Canada Western Amber Durum
(CWAD) wheat. Spring wheat is the main crop
in western Canada, whereas winter wheat is
the main wheat crop in eastern Canada. There
are multiple wheat classes that currently have
relatively low acreages (e.g. Canada Prairie
Spring Red; Canada Eastern Soft Red Winter).
With an increasing world population, expected
to be more than 9 billion by 2050, world
wheat demand is predicted to increase to 900
million tonnes from current production levels
of around 725 million tonnes. Climate change
and environmental issues will also have an
important impact on world wheat production
based on projections of rising temperatures
and more variable climatic conditions.
Studies suggest that a 1 degree Celsius rise in
temperature would be associated with about
a 6% reduction in world wheat production.2 On
the one hand, there will be increasing demand
for wheat with greater world population and
on the other, a more challenging production
environment for wheat with climate change.
This points to the future importance of wheat
producing areas in northern climates, where
climate change will increase the length of the
growing season and result in new pest and
plant disease challenges.

National research priorities provide a vision and
targets for the industry while still recognizing
the importance of regional priorities.

1

A complete list of wheat classes for Western and Eastern Canada: https://www.grainscanada.gc.ca/wheat-ble/classes/classes-eng.htm.

2

Nature Climate Change. 5, 143–147 (2015).
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TOTAL WHEAT BY CLASS
IN CANADA 2016
West - Extra Strong
West - Hard Red Spring
West - Durum

Wheat has many
different types and
classes: several
“crops” within a crop.

East - Winter
East - Spring
West - Winter
West - Soft White Spring
West - Prairie Spring
West - Other Spring

AAFC RESEARCH LOCATIONS ACROSS CANADA
Wheat research programs are active right across Canada. This initiative brings
together a national perspective on research priorities and goals.

Source: Statistics Canada 2016 Census of Agriculture, Table 001-0017
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THE NEED FOR INCREASED
PRODUCTIVITY

New wheat cultivars often take 10 years or more

Current yields of spring wheat for the CWRS class

THE IMPORTANCE OF
NATIONAL RESEARCH
PRIORITIES FOR WHEAT

vary between 1 to 1.5 tonnes per acre (2.5 to 3.7
tonnes per hectare) depending on the year, but
yields have trended steadily upwards since the
mid-1990’s averaging 1.4% per year. More precise
wheat management combined with improved

to be developed, but their improvements are
cumulative and sustainable over the long term.

National research goals that meet the priorities
of the wheat industry can help to bring producers,

genetics has the potential to raise the bar on

funders and researchers together to coordinate

yield and decrease the susceptibility of wheat
to disease threats, such as fusarium head blight
and rusts. Increased productivity can lead to

and focus research investments on the issues that
are important for the industry to make progress
in productivity and competitiveness. National

greater profitability and competitiveness as
Canadian wheat is highly regarded as a quality
product in global wheat markets. Canada needs
to be competitive in global wheat markets and
increased productivity at the farm level is the main
vehicle for future long term success. Research
investment is a critical long-term approach to
get meaningful improvements in productivity.

research priorities also provide a vision and a
target for the industry while still recognizing the
importance of regional priorities. Funders can
contribute to research programs that address
national goals, but also at the same time invest
in their specific regional priorities as well.
Likewise, national research goals can help to bring
the industry research community together through

Wheat Production by Type (Canada, East and West)
Source: Statistics Canada, CANSIM Table 001-0017
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*1 metric tonne = 36.7 bushels

** 1 Hectare = 2.47 acre 		

forecast

†

activities such as workshops and symposia, where

follow up meetings by the Wheat Research Task

knowledge is shared and networks are built. These

Group in Winnipeg on June 20, 2016. This resulted

priorities will also be important to support the

in a report (Wheat Research Priority Setting

renewal of major research funding initiatives (i.e.,

Report) that was released in the fall of 2016 that

the National Wheat Improvement Program cluster)

identified 5 priority research themes (Table 1),

as they demonstrate that the value chain has

two crosscutting priorities that overlapped them,

come together and agreed upon a common set

and initial draft goals. The June 2016 meeting of

of priorities to advance the industry, especially

the Wheat Research Task Group also resulted in

as the number of funders for wheat research

a recommendation that an annual meeting was

has increased in recent years with the

needed to update and fine tune the research

establishment of new wheat commissions in

priorities and a meeting was subsequently held

the prairies and increased private company

on March 28, 2017. Background discussion papers

interest in wheat research.

were developed on each of the 5 research priority

With increased investment in wheat originating

themes and each theme had an assigned working

from private companies, it will also be important
to strengthen the lines of communication and
collaboration between the public and private
wheat research programs. Traditionally, wheat
cultivars in Canada have been developed by the
federal government and university researchers.
While effective public wheat breeding programs
continue, the private sector has increased
investment in wheat cultivar development in the
last 5 years and when successful will increase the
number of new wheat cultivars that are marketed
over the next decade. At the same time, there
are an increasing number of funders for wheat
research that include: governments, producer
commissions or associations, foundations

group to work more closely develop measurable
goals for each theme. These discussions also
captured emerging topics that may be included
in future updates.3 The output of the March 2017
meeting is included with draft measurable goals
for each priority theme. Each outcome-based
goal has been linked to measures that are both
necessary and practical to assess. These measures
are sampling points in each goal and are not a
comprehensive or prioritized list of all projects
needed to achieve each goal within a theme.
Most of the outcomes are expected to be
achieved within an intermediate time frame
(5 years). Some goals may take longer and
some may take considerably less time.

(Western Grains Research Foundation) and
a range of private companies.

BUILDING NATIONAL
RESEARCH PRIORITIES
FOR WHEAT
Cereals Canada followed up on a Grains Round
Table (GRT) recommendation to convene a
workshop and initiate a discussion on wheat
research priorities. A priority setting workshop
was held in Saskatoon (March 15-16, 2016) and
3

The discussion notes can be obtained by request from the Task Force CoChairs.

The research goals and measures will be reviewed
and updated by the Research Task Group annually.

The overall outcome of the five research priority
areas is to increase the net farm profitability
of growing wheat in Canada. The performance
goals are written with the understanding that
the present investment would be maintained
or enhanced and that measurable progress will
be made over the 5 year period.
9

CANADIAN WHEAT STRATEGY THEMES
The following five wheat strategic themes were developed as part of the initial industry workshop
meeting (Saskatoon, March 2016) and have been refined by the Task Group. Two cross-cutting
themes indicate that there is integration and cross-over between these areas. Similarly,
knowledge transfer of research findings and best practices is key for all five themes.
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IMPROVE WHEAT YIELD RELIABILITY

• Protect yield from pests and diseases
• Improve crop adaptation to both abiotic
and biotic stresses

ENHANCE CROPPING SYSTEM SUSTAINABILITY

• Maximize input use efficiency
• Agronomic fit of wheat in a crop rotation or system
• Increase profitability/net return per acre

CONTINUOUS IMPROVEMENT IN FOOD SAFETY

• Reduce impact of mycotoxins (e.g. Fusarium)
• Continue to meet all regulatory requirements
for food safety

CONSISTENTLY DELIVER ON CUSTOMERS’
QUALITY NEEDS

• Increase market opportunities for Canadian wheat
• Functionality and consistency to meet customer needs

2017 CANADIAN WHEAT RESEARCH PRIORITIES

INTEGRATION

• Maximize yield potential
• Decrease the yield gap
• Increase yield stability under a variable climate

KNOWLEDGE TRANSFER

1
2
3
4
5

IMPROVING WHEAT YIELD

THEME 1: IMPROVING WHEAT YIELD
THEME 1: IMPROVING WHEAT YIELD

OUTCOME

GOAL

MEASURES

Yield potential
maximized

Continued investment in
both public and private
wheat breeding and
agronomy programs

Minimum of 2 bushels/acre average
yield increase every 5 years (130 kg/Ha)
while maintaining quality

Yield stability
under a variable
climate

Evaluation of public and
private technologies

Genetic diversity for abiotic stress
established
Genetic diversity in photosynthetic
efficiency established
Best Management Practices (BMPs)
adapted to increase yield stability
Hybrid wheat yield quantified under
Canadian growing conditions

Genetic and
genomic
resources for
yield and yield
stability

Continued research on
molecular and phenological
understanding of the
wheat plant

Complete the generation of a wheat
genome atlas (pangenome)
Complete development of genomic
prediction models to support breeding

Note: Overarching goal is to include economic expertise and analysis in all studies where the value of a technology is being assessed.

These measures are sampling points in each goal and are not a comprehensive, prioritized list of all projects needed to achieve each goal within a theme.

Wheat is a very complex and challenging crop from
a plant breeding standpoint.
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THEME 2: IMPROVE WHEAT YIELD RELIABILITY
THEME 2: IMPROVE WHEAT YIELD RELIABILITY

OUTCOME
Sustainable
management of
wheat diseases

GOAL
Breeding and pathology
approaches developed
to manage disease
Surveillance of economically
important and emerging
diseases

Sustainable
management of
insect pests

Wheat adapted to
climate change

Breeding for tolerance
to insect pests

MEASURES
Acreage increased 30% for varieties
with ≥ moderate resistance to priority
diseases (e.g. fusarium head blight
and rust) in high risk regions
Improved BMPs used in 30% more acres

Improved BMPs for insect management

Development of
IPM solutions

Cultivars registered to address an insect
risk (e.g. solid stemmed CWRS for high
risk Sawfly region)

Surveillance of key
insect pests

New sources of insect pest resistance
deployed in germplasm

Development of adapted
cultivars and improved
production techniques

Cultivars with improved drought, heat,
cold and flood tolerance developed
New BMPs developed to mitigate abiotic
and biotic stresses (e.g. practices that
improve soil health, improving crop
resilience)

Note: Overarching goal is to include economic expertise and analysis in all studies where the value of a technology is being assessed.
These measures are sampling points in each goal and are not a comprehensive list of all projects needed to achieve each goal within a theme.
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THEME 3: ENHANCE CROPPING SYSTEM SUSTAINABILITY
THEME 3: ENHANCE CROPPING SYSTEM SUSTAINABILITY

OUTCOME

GOAL

MEASURES

Improved
decision making
tools for the farm

Work with public and
private sector to develop
and validate new tools
and techniques

Acres managed using tools to optimize
inputs increased by 100%

Sustainable
wheat rotations

Agronomy expert working
group established to
coordinate research

Agronomic trials linked to answer new
cropping systems questions
All new crop rotational studies include
an economic component
Number of rotations with wheat
increased by 15%

Sustainable
management of
weeds

Continued work on weed
ecology and management
practices that reduce and/or
counter weed pressures

Improved BMPs and integrated
approaches for weed management
(e.g. reduction in yield losses by 10%
due to resistant weeds)

Maximize
efficiency of
input use

Develop system approaches
to better measure input use
efficiency in the field

Improvements made in nutrient
use efficiency
Identify systems that demonstrate
≥ 60% Input Use Efficiency (against
current benchmarks for each)

Note: Overarching goal is to include economic expertise and analysis in all studies where the value of a technology is being assessed.
These measures are sampling points in each goal and are not a comprehensive list of all projects needed to achieve each goal within a theme.
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THEME 4: CONTINUOUS IMPROVEMENT IN FOOD SAFETY
THEME 4: CONTINUOUS IMPROVEMENT IN FOOD SAFETY

OUTCOME
Lowered
incidence of
mycotoxins

Meet regulatory
requirements for
heavy metals

GOAL

MEASURES

Surveillance of important
and emerging mycotoxins

50% reduction in percentage of wheat
samples that exceed deoxynivalenol
(DON) and ochratoxin (OTA) limits

Improve value chain BMPs
to reduce key mycotoxins

Continue to monitor heavy
metals (e.g. Cadmium)

Tools for rapid, accurate and repeatable
sampling and measurement of DON
and OTA in wheat developed
All Canadian grain meets Canadian and
International regulatory requirements

Note: Overarching goal is to include economic expertise and analysis in all studies where the value of a technology is being assessed.
These measures are sampling points in each goal and are not a comprehensive list of all projects needed to achieve each goal within a theme.
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THEME 5: CONSISTENTLY DELIVER ON
CUSTOMERS’ QUALITY NEEDS
THEME 5: CONSISTENTLY DELIVER ON CUSTOMERS’ QUALITY NEEDS

OUTCOME

GOAL

MEASURES

Market
opportunities for
Canadian wheat
are increased

Value chain works
together to develop and
communicate information
on market requirements,
trends and opportunities
for all classes

Canadian wheat quality benchmarked
against global competitors
System developed to capture and
communicate customer feedback
to value chain and researchers
Market share increased in key markets
Wheat cultivar investment,
classification and registration
aligned with market requirements

Wheat quality
and consistency
is improved

Integrate needs of grain
companies, millers and
customers

Production impacts on the variation
in wheat functionality and quality
better understood
Rapid, cost effective quality tests
for screening quality in early generation
lines and at point of delivery
Quality information updated for all Canadian
wheat classes and variety registration

Note: Overarching goal is to include economic expertise and analysis in all studies where the value of a technology is being assessed.
These measures are sampling points in each goal and are not a comprehensive list of all projects needed to achieve each goal within a theme.

TOP 10 MAJOR IMPORTERS OF CANADIAN WHEAT
(EXCLUDING DURUM) (‘000 METRIC TONNES)
Rank

Country

Percent of Exports

1

Japan

10.0%

3

Indonesia

9.6%

Bangladesh

4

TOP 10 MAJOR IMPORTERS OF CANADIAN DURUM
WHEAT (‘000 METRIC TONNES)
Rank

Country

Percent of Exports

1

Italy

27.8%

2

Algeria

22.4%

8.9%

3

Morocco

13.7%

Peru

6.9%

4

Tunisia

6.5%

5

United States

6.0%

5

Japan

4.0%

6

China P.R.

5.9%

6

United States

3.3%

7

Colombia

5.6%

7

Turkey

3.2%

8

Mexico

4.4%

8

Belgium

3.0%

9

Venezuela

4.1%

9

Peru

2.5%

10

Nigeria

3.6%

10

Venezuela

2.2%

2

Source: Canadian Grain Commission, Importers of Canadian Grains, Crop Year to Date July 2016
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OVERARCHING GOALS
OVERARCHING GOALS

GOAL

OUTCOME

MEASURES

Most effective
investment of
research funds

Funding groups, regulatory
agencies, government and
private sector increasingly
plan together

New cluster(s) have integrated projects

Engagement
with sector
on knowledge
transfer

National Research Strategy/
Priorities updated annually

Task group updates national
goals annually

Adoption of new technology
increased

Farmer survey quantifies uptake
of improved production practices
and technology

Develop a knowledge
transfer plan
Profitability of
growing wheat
increased

Provide farmers and
advisors with the tools
to better manage risk

Funding agencies co-fund national
research priorities where relevant

Increasing # of growers use wheat
cultivar specifically adapted to their
region or risk
Increasing # of growers with customized
wheat production plans to optimize
economic returns
Net returns to producers increased by 10%
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APPENDIX I: 2017 WHEAT RESEARCH TASK FORCE
MEMBERS AND WORKING GROUP LEADS
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Organization

Name

Location

Working Group Leads

AAFC

Robert Graf

Lethbridge Research Centre, AB

Theme 1. Yield Increase

AAFC

Brian Beres

Lethbridge Research Centre, AB

Theme 2. Yield Reliability

AGC

Richard Martin

Atlantic Canada Provinces and
Atlantic Grains Council

Theme 2. Yield Reliability

AB/Prod

Kevin Auch

Alberta Wheat Commission (AWC)

Theme 3. Sustainability

ON/Prod

Henry van Ankum

Grain Farmers of Ontario (GFO)

Theme 3. Sustainability

MB/Prod

Brent Van Koughnet

Manitoba Wheat and Barley
Growers Association

Theme 4. Food Safety

Customer

Adam Dyck

Warburtons

Theme 5. Quality

Quality

JoAnne Buth

Cigi

Theme 5. Quality

AAFC

Richard Cuthbert

Swift Current, SK

CDC

Curtis Pozniak

Crop Development Centre

UoM

Anita Brule Babel

University of Manitoba

NRC

Alison Ferrie

National Research Council

MB

Patti Rothenburger

Government of MB

SK

Shawn Gibson

Government of SK

ON

Joanna Follings

Government of ON

AB

Ginni Braich

Alberta Innovates

QC

William Van Tassel

Centre de recherche sur les grains
(CÉROM)

PGQ

Benoit Legault

Producteurs de grains du Québec

GFO

Josh Cowan

Grain Farmers of Ontario (GFO)

MWBGA

Lori-Ann Kaminski

Manitoba Wheat and Barley
Growers Association

SWDC

Blair Goldade

Saskatchewan Wheat Development
Commission (SWDC)

AWC

Laura Anderson

Alberta Wheat Commission (AWC)

WGRF

Gina Fiest

Western Grains Research Foundation
(WGRF)

SK/Prod

Laura Reiter

SK Wheat Development Commission
(SWDC)

SK/Prod

Joan Heath

Producer Director, Cereals Canada

Private

Bryan Ulmer

Syngenta
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Organization

Name

Location

Exporter

Thomas Thiessen

Richardson

Exporter

Trent Rude

Viterra

Private

Rod Merryweather

FP Genetics

Private

Ron DePauw

Secan

Customer

Glen Weaver

Cargill-Ardent Mills

Private

Cosmin Badea

Canterra

CoChair

Felicitas Katepa-Mupondwa

AAFC

CoChair

Karen Churchill

Cereals Canada

Admin

Jason Fradette

AAFC

Admin

Verna Mitura

AAFC

Admin

Cam Dahl

Cereals Canada

Facilitation

Stephen Morgan Jones

Amaethon

Facilitation

Rob Hannam

Synthesis-Network

Working Group Leads
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