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President’s Introduc on
The research summit which convened in Ga neau on November 1st and 2nd was a unique opportunity for
industry representa ves and researchers to engage together on vitally important subject ma er. The
purpose was to debate and set research priori es for barley, corn, oats and soybeans, looking forward
well into the next decade. This mee ng was held to focus on the impact which industry and researchers
can have by working together on common goals.
The priority‐se ng theme was how to maximize the value derived from the research. “Value” is not only
measured in economic terms through such metrics as:


market share, proﬁtability and investment levels

but also in intangible terms such as:


the development and enhancement of research talent and research capacity which together
form an innova ve ecosystem to enable the research discoveries to be eﬀec vely applied for
the beneﬁt of Canadian farmers and consumers.

An important component of “Value” is advancing public policy goals related to:


public trust and climate change mi ga on. Speciﬁc metrics for this kind of societal value include
more eﬃcient use of nutrients and greenhouse gas emission reduc ons.

We believe that the mee ng accomplished the goals that CFCRA set in enabling thorough and
construc ve dialogue. From the input received, appropriate research priori es have been deﬁned well
into the next decade for our sector. The priori es which were set from this session are summarized in
the “Execu ve Summary” which follows.
On behalf of CFCRA, I express our gra tude to all those researchers and industry representa ves who
par cipated in this session and for the valuable and though ul input we received.
Jeﬀ Reid, President
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1. Execu ve Summary
CFCRA developed an open and transparent process for obtaining input from industry and researchers, in
the context of government’s planning for the Next Policy Framework, in order to set its forward‐looking
research priori es.


In August, 2016, CFCRA members used their annual mee ng to develop industry’s working list
of research priori es (Appendix D).



In September, 2016, CFCRA sought input from the research community by undertaking a
structured survey (Appendix A).



The results of input from these two sources were brought together and presented to the
research summit on November 1, 2016. Both industry and researchers were represented and
had further opportunity to debate, develop and reﬁne the preliminary work.



CFCRA members met a er the summit by conference calls to use the input received to ﬁnalize
the research priori es which are set out in the following paragraphs.

In consulta on with the Western Grains Research Founda on, CFCRA has agreed that the focus of the
CFCRA cluster will be on plant gene cs and crop‐speciﬁc agronomy, and that a separate cluster will be
proposed for cross‐commodity agronomic issues. Accordingly, the priori es iden ﬁed below reﬂect the
revised scope of the CFCRA cluster on gene cs and crop‐speciﬁc agronomy. As there was valuable input
provided at the summit related to research issues in agronomy, the sec ons of this report which follow
include that input, which has been provided to those responsible for developing the priori es for the
proposed new cross‐commodity agronomy cluster.

1.1

Barley Priori es (eastern‐Canadian scope)


Increase yields of new barley varie es by ≥1.5% per year un l 2023. Yield increase to be
measured rela ve to 2016 provincial checks, to be named in the proposal. New varie es must
also have good standability. Given the limited gene c variability of Fusarium head blight (FHB)
resistance in 6‐row barley, a focus will be on 2‐row barley variety development



Incorporate durable disease resistance into new varie es, breeding against current and
emerging pathogen proﬁles in a variety’s adapted region. In order of priority, key diseases
include: FHB, powdery mildew, scald, and net/spot blotch. Given the limited gene c variability
of FHB resistance in 6‐row barley, a focus will be on 2‐row barley variety development



Develop eﬀec ve management strategies for FHB



Develop varie es with consistent quality parameters for feed and food uses. Quality
parameters to be set by the applicant and must be clear in the proposal



Evaluate exis ng malt barley varie es for agronomic and market suitability in eastern Canada
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1.2

In order to rapidly respond to changing pathogen proﬁles and set mely objec ves for research,
develop a coordinated survey system for iden fying current and emerging barley pathogens to
improve management strategies, screen varie es, and iden fy and validate new sources of
resistant germplasm

Corn Priori es (Canada‐wide scope)


Develop new short season, cold‐tolerant inbreds targe ng 1800‐2000 CHU, while building high
yield rela ve to lowest consistent known varie es



Develop new inbreds with resistance to diseases. In order of priority, key diseases in western
Canada include: Fusarium/Gibberella, Goss’s wilt, northern corn leaf blight (NCLB), rust, smut,
and eye spot. In order of priority, key diseases in eastern Canada include: Fusarium/Gibberella,
NCLB, nematodes, rust, gray leaf spot, smut, eye spot, and Goss’s wilt. New inbreds must have
good standability



In order to rapidly respond to changing pathogen proﬁles and set mely objec ves for research,
develop a coordinated survey system for iden fying current and emerging corn pathogens to
improve management strategies, screen inbreds, and iden fy and validate new sources of
resistant germplasm



Op mize corn nitrogen use eﬃciency and management



Agronomy with emphasis on nitrogen ming and eﬃciency, and on popula on density as
inﬂuenced by pH (par cular priority for Atlan c Canada)

1.3

Oat Priori es (Canada‐wide scope)


Increase yields of new varie es by ≥1.5% per year un l 2023, while maintaining quality and
desired agronomic characteris cs. Yield increase to be measured rela ve to 2016 provincial
checks, to be named in the proposal



Incorporate durable disease resistance into new varie es, breeding against current and
emerging pathogen proﬁles in a variety’s adapted region. Key diseases include: oat crown rust,
yellow dwarf mosaic virus, and Septoria leaf blotch



Develop varie es with consistent quality parameters for milling. Quality parameters to be set
by the applicant and must be clear in the proposal



In order to rapidly respond to changing pathogen proﬁles and set mely objec ves for research,
develop a coordinated survey system for current and emerging oat pathogens across Canada to
improve management strategies, screen varie es, and iden fy and validate new sources of
resistant germplasm
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Plan and conduct strategic genotype/phenotype tes ng of appropriate germplasm to provide a
shared baseline for genomic selec on, par cularly selec on for yield in deﬁned target
environments



Increase stability, predictability and reliability of ‐glucan levels in milling oat varie es across
environments, targe ng minimum ‐glucan levels of 5.0%. ‐glucan levels of ≥6.5% are not
being targeted, as this is secondary to yield and other traits. Both gene c and agronomic
combined solu ons are appropriate approaches



Develop fungicide and nitrogen recommenda ons for high yield, improved standability, and
consistent quality across mul ple environments and iden fy op mum seeding rates for high
yielding oat management systems



Develop methods of cul va on and drying without the use of desiccants in the ﬁeld

1.4

Soybean Priori es (Canada‐wide scope)


Increase yields of new conven onal, speciality food‐grade, and herbicide tolerant varie es by
≥2% per year un l 2023, with a lower emphasis placed on herbicide tolerant varie es. Yield
increase to be measured rela ve to 2016 provincial checks, to be named in the proposal



Iden fy and validate new sources of resistance to key diseases and pests. In order of priority,
key diseases and pests for eastern Canada include: soybean cyst nematode (SCN), sudden death
syndrome (SDS), Phytophthora, root rot complexes, white mould and soybean aphid. In order of
priority, key diseases and pests for western Canada include: Phytophthora, root rot complexes,
white mould, SCN, and SDS, soybean aphid



Incorporate durable disease resistance into new conven onal, specialty food‐grade, and
herbicide tolerant varie es, breeding against current and emerging pathogen proﬁles in a
variety’s adapted region. A lower emphasis will be placed on herbicide tolerant varie es. Key
diseases and pests are listed in order of priority, and by geography, in the second soybean
priority bullet point



Develop earlier maturing (00 and 000) conven onal and specialty food‐grade varie es with good
yield, cold and moisture stress tolerance, and suitability for short and very short season regions
of Canada



Develop earlier maturing (00 and 000) herbicide tolerant varie es with good yield, cold and
moisture stress tolerance, and suitability for short and very short season regions of Canada



Increase and stabilize minimum soybean protein levels above 40% (dry ma er basis) in new
conven onal, specialty food‐grade, and herbicide tolerant soybean varie es by 2023. This is
par cularly important for western Canadian soybeans that typically have lower protein



Iden fy and validate early maturity genes useful to breeders to improve yield and protein
quality
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Evaluate the impact of cool nights on yield



Improve tolerance to iron deﬁciency chlorosis/saline soils, excess moisture, and mid‐season
drought (par cular priority for western Canada)



Improve conven onal and specialty food‐grade soybean quality for well‐deﬁned end use
markets. Applicant to indicate target end use market in proposal



In order to rapidly respond to changing pathogen proﬁles and set mely objec ves for research,
expand coordinated surveys for current and emerging soybean pathogens (par cularly root rot
pathogens) and insect pests across Canada and use this informa on to improve management
strategies, screen varie es, and iden fy and validate new sources of resistant germplasm



Develop eﬀec ve management strategies for soybean diseases and insect pests. Key diseases
and pests are listed in order of priority, and by geography, in the second soybean priority bullet
point



Improve integrated weed management strategies (with an emphasis on herbicide‐resistant
weeds) for herbicide‐tolerant and non‐herbicide tolerant systems in both conven onal llage
and minimum/no‐ ll produc on systems



Iden fy ideal nutrient management strategies for soybeans in western Canada and Atlan c
Canada (i.e., inoculant recommenda ons; requirements and management of N, P, K, and S (4R
management); rota onal fer liza on)



Improve soybean crop establishment and early season growth in no‐ ll produc on systems
(especially in western Canada)



Inves gate factors controlling pod height in soybean to reduce harvest losses and complica ons



Inves gate impact of soybean on overall crop rota on (N‐credit beneﬁts, economics, where do
soybeans ﬁt best in crop rota ons); eﬀect of short soybean rota ons; and impact of soybean on
soil biology (par cular priority in western Canada)



Determine how soybeans can be used in rota on to facilitate low‐GHG emission cropping
systems (i.e., through reduced N fer lizer, reduce llage, etc.) (par cular priority in western
Canada)
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2. Gap Analysis
Following a presenta on by the project manager for CFCRA, Dr. Josh Cowan, in which Josh summarized
the preliminary determina on of priori es from industry (Appendix A) and from the research
community, par cipants were asked to iden fy gaps. Since the word “priori es” is the focus of the work,
it is helpful to consider its meaning.
A priority is deﬁned as “something which is more important than other things and that needs to be done
or dealt with ﬁrst.” In a world in which resources are limited and constrained, priori za on is essen al
to ensuring that the things which have the greatest importance – and, by implica on, the greatest
impact ‐ are addressed ﬁrst.
Although par cipants were mostly in commodity‐based teams, they were asked to consider the needs of
the cluster from as broad a standpoint as possible. Therefore, while their input is summarized under the
commodity or topic with which they were associated, it is not necessarily limited to that commodity or
topic.

2.1

Barley


In Atlan c Canada, wireworms are an issue in rota onal crops



Dry down aids need to be improved for barley



The rate of adop on of new mal ng barley cul vars needs to be accelerated so that gains in
yield are available to farmers sooner; a possible approach is developing be er predic on of
mal ng barley quality for new varie es to gain faster uptake by maltsters

2.2

Corn






2.3

Crop modelling which targets popula on environments
An cipa ng the emergence of novel research ideas (example: the serendipitous discovery that
enabled the conversion of rapeseed to canola)
Deﬁning and documen ng “sustainability” in order to sa sfy the requirements and expecta ons
for sustainability of end‐use markets – providing greater clarity around what ‘sustainability’ and
‘conserva on agriculture’ mean
Concern that there are too many priori es, especially in lis ng disease risks, and a need to
determine which diseases should be the focus of research

Oats


Con nuing evalua on of new cul vars needs to be undertaken a er they have been registered
to determine their success in terms of agronomic performance (such as yield) and quality
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rela ve to end use requirements – post‐registra on trials could accommodate that kind of
performance evalua on


Soybean1

2.4

1

There is no pre‐breeding or germplasm development for seeking out more resistant genes for
speciﬁc traits which is an important need



What is the right target for achieving higher yields that enable both proﬁtability and
sustainability (for example, lower input costs); in western Canada? To what extent should the
focus be on raising protein content rather than on raising yield in order to overcome the
discounts growers face for their protein levels? In answering these ques ons and se ng
priori es, the decision‐makers need to look at the economic implica ons vis‐à‐vis the market
and end‐users as well as the local growing environment.



Advanced phenotyping requires tools for a high throughput process – good land‐based
monitoring systems are needed to supplement such technologies as UAV; a concern is that the
amount of data that can be generated can be massive and that data require vast processing
capacity for eﬀec ve analysis; collabora on related to phenotyping in diﬀerent environments is
crucial to mee ng requirements of diﬀerent areas



There needs to be emphasis on conveying the research results to growers so that the learning
can be transferred to the farm eﬀec vely and in a mely way



Understanding the interac on of the interface among soil fer lity, soil health, root health and
plant health and their corresponding impact on quality is a gap that needs more a en on



Soybean mosaic virus needs to be added to the list of priority diseases



Mapping pathogen strains must be a priority in order to ensure that the strain for which
resistance is sought in the lab is the same as the one showing up in the ﬁeld



More east‐west collabora on is needed to iden fy unique regional issues such as iron deﬁciency
chlorosis which arises in the west but not in Ontario and Quebec



Seed quality needs to consider nega ve traits as well as posi ve ones – for example, heavy
metal accumula on, phytates and an ‐nutri onals



Weed management resistance issues in the context of total management approaches



Risk assessment of weeds, insects, diseases and new pests needs to be done systema cally by
considering the economic impact (for example, chemical management tools being under threat
or a new race of disease breaking out)

There were three tables for soybeans and only one for each of the other commodi es and topics which explains
why there are more gaps iden ﬁed for this commodity. There is no implied order of ranking in the lis ng of input
received since the order in which tables presented, and therefore in which their input is listed, was arbitrary.
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2.5

Nutrient Management and Management of Weeds, Insects and Diseases


Nitrogen needs to be emphasized as the key priority for corn in par cular – there are gaps that
need to be addressed



Phosphorus also needs to be emphasized as a key priority; it is the cause of environmental
regulatory pressure; as it is an essen al input, there is a need to be er understand factors such
as its movement



Understanding soybean protein forma on in order to consistently raise protein levels especially
in western Canada – understanding be er how inoculants can unleash the gene cs is a research
opportunity



There has been a resurgence in the use of broadcast fer lizer leading to the need for be er
management recommenda ons



A ﬁ h “R” – rota on – could be added to the four Rs because crop rota on diversity can have
impacts on nutrient use, on carbon emissions, and on pest management



Variable rate opportuni es in which technology capacity exceeds the understanding of how it
can be eﬀec vely used

2.6

Agronomy



There needs to be a cropping systems approach which is resilient, adaptable and sustainable



More considera on needs to be given to the posi on related to the role of the use of transgenic
tools and transgenic outcomes in order to understand the regulator’s inten ons, the funders’
level of agreement and the public trust implica ons



There is a lot of pressure on long‐standing tools that have been available such as chemical
interven ons and increasing resistance as a result of adaptability of the pest/disease/weed
complex, thereby giving rise to a role for new chemical and non‐chemical op ons and other
management approaches



More considera on needs to be given to probabili es for making real, tangible progress on
speciﬁc pest/disease/weed risks over the research funding cycle in order to determine which
speciﬁc challenges should be given priority
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3. Industry Panel
3.1

Eric DeBlieck

Eric’s experience and current role are primarily concerned with oats and therefore his presenta on
focused on that commodity.
Oat produc on can be viewed as a three‐legged stool that has to work for:


Consumers – the nutri onal aspects must provide consumers what they are looking for related
to low fat levels (low oil content) and high β‐glucan levels (heart health claim)



Millers – must provide acceptable yield performance



Farmers – must work agronomically

Research must target all three components because all three must work.
Nutri on


Β‐glucan levels in the range of 5% to 6% can be achieved and are aﬀected by the gene c
poten al but other factors including agronomic prac ces and environmental condi ons can
contribute

Milling


High test weight, easy hull removal, high groat yield and high milling yield are among important
criteria for millers

Agronomy


How can the agronomic package be made most successful for farmers? To what extent does
region and territory impact the outcome?

Sha ering resistance is one of the a ributes that companies are looking at more closely as oat
sha ering reduces milling yield.
Lodging in oats is another issue as a strong plant that stands will enable more dry down to occur in the
ﬁeld and facilitate one pass harves ng with the combine.
Increasing yields must be achieved without lengthening maturity. Shortening maturity would be a
complementary goal to achieve while increasing yield.
The tradi onal oat market for use in breakfast cereals is not a growing category. Therefore where can
future growth occur as a result of more value for oats? Increasing nutri onal func onality may be one of
the keys to expand the market for oats – elevated protein and β‐glucan levels.
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3.2

Phil de Kemp

Phil’s experience and current role are related to barley with an emphasis on mal ng applica ons.
1% of the Canadian barley crop ends up in food uses and 25% is used for mal ng purposes. The balance
is feed barley.
Barley currently has its own cluster for western barley which was well funded under Growing Forward 2
with $8 million approximately from Agriculture and Agri‐Food Canada.
The biggest issue is the disease pressure from Fusarium head blight.
Variety development has been a challenge because mal ng customers are reluctant to try new varie es
on account of the risk of altering their recipe. Barley is grown without the use of cer ﬁed seed which
tends to lower the interest of seed companies in the crop. Varietal tes ng of new varie es is
progressing both in the domes c market and with China. Barley is an important rota on crop but it
needs to be proﬁtable for growers. Barley has declined in eastern Canada over the past ﬁ y years. The
cra brewing industry’s development has created renewed interest in locally grown barley. Cra
brewers use about three mes as much barley per unit of output. Health Canada has approved a health
claim for barley as a factor in contribu ng to lower levels of cholesterol. The food market is a small
market but it is a high value one.

3.3

Kevin Hachler

Kevin’s experience and current role relates to corn for use by Ingredion. Ingredion operates two wet
milling corn plants in Ontario in London and Cardinal that are designed to grind #2 yellow dent corn.
Challenges relate to quality issues. Corn that is higher in ﬁnes and foreign material can be an issue. The
levels of mycotoxin can be a very serious issue in some years as it aﬀects the marketability of co‐
products for livestock feed applica ons.
Ingredion is not likely to develop a unique market in Ontario for corn varie es that demonstrate
improved milling a ributes or be er starch extractability but is keen to see improvements in these areas
and no diminu on as a result of gene c enhancement.
An evolving challenge relates to the eﬃciency of the marketplace. The current trading system allows
growers to sell corn into mul ple markets and, in turn, Ingredion can source from mul ple markets.
Traits that could aﬀect the eﬃciency are releases that do not have proper approvals in key markets. One
example is provided by high energy corn designed for ethanol processes. Its presence can be very
nega ve in wet milling processes used by Ingredion. Cau on needs to be exercised in releasing corn with
new traits that could have unintended consequences in processes and thereby disrupt market eﬃciency.
From a consumer perspec ve, there is increasing interest in products that are sustainable with clean
labels and which are non‐GMO. Ingredion has launched a non‐GMO program in eastern Ontario and
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welcomes research to support growers disposed to meet such market requirements. Many of
Ingredion’s customers need assurance that the products they source are produced using sustainable
prac ces and which are non‐GMO.

3.4

Clint Munro

Clint Munro has experience with soybeans for crushing markets.
Soybeans have three major value components: oil (C$1,000), meal (C$450) and hulls (C$180). Because
oil is an important part of the total value composi on for soybeans, the oil level needs to be maintained
while other a ributes are developed.
Smaller and variable size soybeans are more diﬃcult to crack and that condi on, in turn, reduces the oil
yield. Oil yield is a measure of how much of the oil can be extracted versus how much remains in the
meal. Smaller size seeds are also tougher to dehull, resul ng in more hull fragments remaining in the
meal, a condi on which in turn reduces its protein content, causing it to be sold at a lower market value
as a result of being lower quality. To the extent that plant breeding can contribute to more uniform and
larger seeds, it has great value to producers and the industry.
The shorter season varie es have enabled western Canadian soybeans to be developed as a commercial
crop for export. They sell at a lower price than Paciﬁc NorthWest (PNW) soybeans to Asian markets –
this discoun ng is partly due to a percep on of less protein although the quality is comparable. The
target is 34.5% protein. Achieving higher protein levels will be important to posi oning western
soybeans for be er value recovery.
Diﬀerent labs tend to produce diﬀerent protein reading levels for the same sample which can cause
problems for exports.
Enhanced nutri onal energy meal is desired by the market and can be achieved by displacing the level of
raﬃnose family oligosaccharides (RFOs) with cons tuents that have greater nutri onal beneﬁt since
neither poultry nor swine enzyme systems are able to digest RFOs. There could be opportuni es for
iden ty‐preserving soybeans with such special traits.
US Soybean Value Task Force2 in the US is concerned about declining protein levels in the US from 34.5%
at present to a projected 33.7% in 2030. Moving to a cons tuent price that is correlated to protein level
may contribute to addressing this issue.

3.5

Todd Ross

Todd’s experience is greatest with non‐GMO, iden ty‐preserved soybeans.

2

The report is available at h p://unitedsoybean.org/wp‐content/uploads/Value‐Task‐Force‐2015‐Report‐
2.12.16.pdf
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What factors deter producers from growing non‐GMO iden ty preserved soybeans for Asian markets? A
major trend in produc on is towards larger farms with fewer people involved in the enterprise. As scale
increases, farmers look for solu ons that are simple, repeatable, achievable and proﬁtable. Producers
need solu ons that oﬀer long term compe ve advantage.
How do farmers increase their compe ve advantage? They can grow either top‐line revenue through
increased premiums and yields or compe ve advantage can come from cost reduc ons.
Sustainability is important to farmers. They want to know what inputs they are applying and what the
consequences will be to their land base and what the impact will be to their customers.
The majority of Asian customers for non‐GMO, iden ty preserved soybeans from Canada are smaller
scale enterprises making specialty soy‐derived food products and are not large, high volume crushers.
Customers want many of the same characteris cs as the farmers: simplicity, repeatability, eﬃciency in
processing (example: spli ng oﬀ hulls easily) and sustainability, including traceability and trackability. It
is important to sell the process to customers which creates assurances in respect of origin. Brand
managers at companies, not procurement staﬀ, are the drivers for this kind of traceability assurance.
What are the export market segments? Iden ty preserved soybeans are the highest value market.
Colour can be very important as an indica on of quality. The Southeast Asian market is about 16.5 M
tonnes with Canada’s market share at 650,000 tonnes. Growth poten al for Canada is large. The
premium oﬀered by this market requires extremely eﬃcient systems to compete with the US.
The Europeans are also seeking non‐GMO, traceable soybeans. Size is the single biggest issue because it
contributes to process eﬃciency. Protein level is an important need from customers. Cu ng soak mes
for customers increases eﬃciency. Customers ask what can be done to help with their needs – higher oil
content, be er sugars. As this market segment is health conscious, the a ributes that beneﬁt health
will con nue to be very important.
Na o soybeans are a niche grown for sprou ng. There is an unfulﬁlled market overseas.
Seed purity is an important a ribute which customers are con nually seeking for. There is a discrepancy
between the level of purity that the market can deliver and what customers are seeking.

3.6

Panelists – Par cipants Interac on

Following the presenta ons from each of the ﬁve panelists in sequence, par cipants were able to pose
ques ons.

•

The rota on sequence of crops can have a bearing on their agronomic performance and
therefore each crop cannot be considered strictly in isola on from the others
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•

While uniformity in seed weight and seed size is desirable in order to achieve eﬃcient
processing, there are no speciﬁca ons as to what is acceptable for soybeans; there is variability
in what is acceptable to customers from year to year depending on crop characteris cs



Coloura on of oats is not as important in food oats as it is in feed oats for race horses – hull
colour does not generally ma er unless it is indica ve of low quality. Discolour generally stays in
the hull and does not impact the groat – as long as the groat is clean and bright, the hull colour
is not par cularly important



What is the meaning of sustainability? There is no set deﬁni on for the concept of sustainability
and it will vary from customer to customer. In those parts of Ontario where there is high
concern over phosphorus runoﬀ, diﬀerent cropping strategies like strip lling are being
managed at the farm level. There are many posi ve ini a ves which can be leveraged as much
as possible to have an industry‐wide, whole farm approach.

4. Commodity Case Studies Analysis
4.1

Enhancing barley yields and FHB resistance

Given the expecta on that investment in breeding programs will lead to varie es that oﬀer higher yields
without sacriﬁcing vital traits related to agronomy and quality, please consider the following priority and
targets when answering the ques ons listed below:
“Increase barley yields of new varie es by at least 1.5% per year above 2016 provincial checks by 2023
while incorpora ng moderate to high resistance to Fusarium head blight (FHB) and desired agronomic
characteris cs”

Ques on to be discussed and answered
Is this target suﬃciently challenging yet
a ainable across Canada? If not, why
not?
If not, please recommend a revised
target (the new target should be
Speciﬁc, Measurable, Achievable,
Relevant, and Time‐based).

Contribu ons from par cipants (E)
Par cipants assessed that this target is deﬁnitely very
challenging.
The lack of gene c diversity was iden ﬁed as a major gap
in iden fying material to develop FHB resistance in barley
– there will be a need to look for sources of resistance.
The simultaneous selec on of high yield and FHB
resistance may overlay an addi onal challenge.
Two row barley appears to have more resistance than six
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Ques on to be discussed and answered

Contribu ons from par cipants (E)
row barley in Ontario condi ons.

Recommend an eﬀec ve way to
accurately measure the level of success
in achieving this target (or a modiﬁed
target) in the future.

Improvements need to be compared to appropriate
checks. Several commercial varie es have posi ve
morphological traits that could be proposed as the check
varie es for the baseline.
DON levels would be an important measurement criterion,
i.e. the extent of toxins that FHB produces.

What innova ve research approaches
and complementary research capacity
and exper se needs to be leveraged or
developed across Canada to achieve this
target by 2023 (or a revised target
date)? Does this capacity currently exist
or is new capacity required?
Iden fy your top 2 recommenda ons
for highest impact.

Major recommenda ons:
•

•

•

Collaborate with other global breeding programs
that also are seeking sources of resistance to FHB
to learn what else has been found in order to
incorporate sources of resistance in Canadian
breeding programs.
In searching for sources of resistance, it would
involve looking at related species, in addi on to
the barley gene pool.
Some breeding programs for wheat have been
able to use genomic selec on to support
iden fying gene c markers for FHB resistance but
it requires developing training models, a mul ‐
year task.

It is not realis c to expect major progress on FHB
resistance in ﬁve years – it is a longer term task than ﬁve
years.

4.2

Enhancing oat yields

Given the expecta on that investment in breeding programs will lead to varie es that oﬀer higher yields
without sacriﬁcing vital traits related to agronomy and quality, please consider the following priority and
targets when answering the ques ons listed below:
“Increase oat yields of new varie es by at least 1.5% per year above 2016 provincial checks by 2023
while stabilizing β‐glucan levels within the range of 5.0‐6.5%, building disease resistance, and
maintaining agronomic advantages”
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Ques on to be discussed and answered
Is this target suﬃciently challenging yet
a ainable across Canada? If not, why
not?
If not, please recommend a revised
target (the new target should be
Speciﬁc, Measurable, Achievable,
Relevant, and Time‐based).

Contribu ons from par cipants (A)
The consensus was that a realis c target was a yield
increase of 1% per year by 2023 for western Canadian oat
growing regions, and 1.5% per year for central and eastern
Canada.
The revised target is to achieve a minimum of 4.75% β‐
glucan levels. Yield then becomes the more important
target when this minimum is reached.

Recommend an eﬀec ve way to
accurately measure the level of success
in achieving this target (or a modiﬁed
target) in the future.

The issue of measurement is a major challenge because
one has to deﬁne what the ‘current checks’ are. For
example, there is one variety now that is 10.6% be er
than the current checks. There needs to be a linear
progression of yield with a lot of moving parts for other
traits.

What innova ve research approaches
and complementary research capacity
and exper se needs to be leveraged or
developed across Canada to achieve this
target by 2023 (or a revised target
date)? Does this capacity currently exist
or is new capacity required?

Selec on from future crosses and accelera on of the
assessment of the crosses will be important to increasing
yield. The use of winter nurseries in New Zealand will be
an important asset in future breeding work as it enables
crosses to be selected faster. How will more eﬃcient
selec ons be made from the cross material? There is
conﬁdence in gene c selec on tools for β‐glucan levels
which needs to extended to select for yield in early
genera ons. Reliable phenotyping is cri cal to developing
the training model development for genomic selec on for
yield. More sources will be needed to drive this
development.

Iden fy your top 2 recommenda ons
for highest impact.

4.3

Enhancing inbred corn yields with improved agronomic a ributes adapted for
western Canada

Given the expecta on that investment in breeding programs will lead to varie es that oﬀer higher yields
without sacriﬁcing vital traits related to agronomy and quality, please consider the following priority and
targets when answering the ques ons listed below:
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“Develop new short season inbreds for western Canada, targe ng 1800‐2000 CHU, yield increases >2%
per year rela ve to consistent checks, and improve disease resistance, early season vigour, improved
drought and ﬂooding tolerance, and consistent stalk strength by 2023”

Ques on to be discussed and answered
Is this target suﬃciently challenging yet
a ainable across Canada? If not, why
not?
If not, please recommend a revised
target for yield and heat units (the new
target should be Speciﬁc, Measurable,
Achievable, Relevant, and Time‐based).

Contribu ons from par cipants (F)
The target proposed is too challenging for 2023. An inbred
with all of the proposed traits as a package could not be
a ained by 2023 and more would likely require un l 2028.
Individually the traits could be developed in that me
frame but not bundled together.

In what year is it realis c to expect these
targets to be a ained?
Recommend an eﬀec ve way to
accurately measure the level of success
in achieving this target (or a modiﬁed
target) in the future.

One of the challenges is determining what to use as the
check variety to measure yield gains. It is diﬃcult to
provide a comparison for this level of heat units.
Commercial ﬁrms are looking for inbreds that provide
yields at least at a level of 95% of popular varie es.

What innova ve research approaches
and complementary research capacity
and exper se needs to be leveraged or
developed across Canada to achieve this
target by 2023 (or a revised target
date)? Does this capacity currently exist
or is new capacity required?

There need to be more sites in Saskatchewan and Alberta
with proper equipment (corn planters and combines)
where earlier varie es can be evaluated. To achieve the
required equipment, there needs to be improved
rela onships with provincial and federal research sta ons.

Iden fy your top 2 recommenda ons
for highest impact.

How could inbreds be improved more quickly in their
drought resistance and moisture reten on traits? Through
the use of phenomics.
Some progress might also be able to come through gene c
modiﬁca on brought by the commercial partner and not
from the inbred itself.
Double haploids provide a way to speed up the breeding
process.
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4.4 Enhancing soybean yields for conven onal varie es
Given the expecta on that investment in breeding programs will lead to varie es that oﬀer higher yields
without sacriﬁcing vital traits related to agronomy and quality, please consider the following priority and
targets when answering the ques ons listed below:
“Increase soybean yields of new conven onal varie es by at least 2% per year above 2016 provincial
checks by 2023 while building disease resistance and ensuring quality and desired agronomic
characteris cs”
Ques on to be discussed and answered
Is this target suﬃciently challenging yet
a ainable across Canada? If not, why
not?

Contribu ons from par cipants (B), (C)
The current yield gain is in the range of 1% and so
doubling this rate is not a realis c goal. There are other
goals such as early maturity, seed size, protein levels, etc.

If not, please recommend a revised
target (the new target should be
Speciﬁc, Measurable, Achievable,
Relevant, and Time‐based).

Revised objec ve: Maintain 1% yield gain while enhancing
value‐added traits

Recommend an eﬀec ve way to
accurately measure the level of success
in achieving this target (or a modiﬁed
target) in the future.

Plants per acre, seedling pods per plant, seed size

What innova ve research approaches
and complementary research capacity
and exper se needs to be leveraged or
developed across Canada to achieve this
target by 2023 (or a revised target
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Yield advances may be able to be achieved at a 2% level in
Manitoba and Saskatchewan in the short term. In
southwestern Ontario, increasing yield is more challenging
than areas rela vely new to growing soybeans, in part due
to the presence of soybean cyst nematode (SCN) in the
soil.

There is no longer merit tes ng in the varietal registra on
process for new soybean varie es. The available
commercial varie es can be viewed as the check within a
speciﬁc maturity range (+/‐ 2 days of maturity of the
candidate variety). Alterna vely only varie es released
within the last three years would be considered for the
check for yield and seed quality purposes. This approach
was preferred.
•

Increased gene c diversity is needed to obtain a
larger selec on for breeding using gene c and
genomics tools (Example: resistance for SCN needs
to be expanded); improvements have been limited
by con nually crossing tradi onal elite lines
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Ques on to be discussed and answered
date)? Does this capacity currently exist
or is new capacity required?

•

Iden fy your top 2 recommenda ons
for highest impact.

•

•

•

•

•

4.5

Contribu ons from par cipants (B), (C)
together without introducing new material
Have clear selec on targets such as minimizing
inputs and building pest resistance
Because markers are only as good as the
phenotyping, more tes ng needs to be done in
diﬀerent environments to expand the range of
data
Maintain breeding collabora on as it itself
contributes to be er yield outcomes than any one
breeder working alone
There is a strong nega ve correla on between
yield and protein – by selec ng for such things as
number of seedling pods per plant, number of
seeds per pod or seed size it might be possible to
break this nega ve rela onship
For example, work on selec ng for higher levels of
protein and then work on yield increases, in a step
by step approach
How much are diﬀerent yield components part of
the yield determina on (seeds per pod, pods per
node)? Consider the response of the plants to
diseases and pests and to abio c stress factors
(cold and drought) as this analysis will help
achieve the yield target gains.

Enhancing soybean yields for short season varie es

Given the expecta on that investment in breeding programs will lead to varie es that oﬀer higher yields
without sacriﬁcing vital traits related to agronomy and quality, please consider the following priority and
targets when answering the ques ons in listed below:
“Push the boundaries of short and very short season soybean varie es for western Canada, increasing
yield by at least 2% per year above 2016 provincial checks and raising protein levels above 40% (dry
ma er basis) by 2023 while building in stable disease resistance and ensuring desired agronomic
characteris cs”
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Ques on to be discussed and answered
Is this target suﬃciently challenging yet
a ainable across Canada? If not, why
not?
If not, please recommend a revised
target (the new target should be
Speciﬁc, Measurable, Achievable,
Relevant, and Time‐based).
How soon in the future can the 40%
protein (dry ma er basis) be a ained?

Contribu ons from par cipants
This is a very challenging target and may not be realis c
given the historical achievement of 1%. In order to focus
on yield, there needs to be a signiﬁcant expansion, in the
order of 5X, of yield trials from 6 to 8 sites per year to 30
to 50 sites. Yield tes ng needs to be expanded. There are
other factors that contribute to yield, besides breeding,
including agronomic management, rota on, and llage
systems. The task is also to increase protein and protein
and yield are nega vely correlated. There are various QTLs
and marker tools that are available and which need to be
assessed to determine how they can help breeders. There
is a need for be er monitoring protein outcomes and
be er understanding of environment‐induced eﬀects.

Recommend an eﬀec ve way to
accurately measure the level of success
in achieving this target (or a modiﬁed
target) in the future.

It is rela vely straigh orward to measure yield outcomes
and protein levels in yield trials and commercial farms but
the results are best analyzed over a ﬁve year trend rather
than a single year snapshot.

What innova ve research approaches
and complementary research capacity
and exper se needs to be leveraged or
developed across Canada to achieve this
target by 2023 (or a revised target
date)? Does this capacity currently exist
or is new capacity required?

Achieving these goals needs more investment and more
people resources. For example, two more plant breeders
and ﬁve more technicians could be required to accelerate
varietal development for western Canada in par cular.

Iden fy your top 2 recommenda ons
for highest impact.

Marker assisted selec on is already in use and could be
expanded to improve protein levels and yield. High
throughout phenotyping would be a boost to the research
targets.

Another important step would be an enhanced agronomic
network of collaborators.

Another recommenda on is to conduct a survey of
growers to learn from their experience. Gene c diversity is
important – accessing more diversity from programs
around the world including accessing wild germplasm
needs to be done.
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4.6

Improving nitrogen management in mul ple feed crops

Given the important role of nitrogen management in ﬁeld crops and its complexi es from both the crop
produc vity and environmental loss perspec ves, please consider the following priority when answering
the ques ons listed below:
Ques on to be discussed and answered
Iden fy 1‐2 SMART (Speciﬁc,
Measurable, Achievable, Relevant, Time‐
based) targets for N management work
in barley, corn, oat, and soybean that
would move the bar forward for
growers (either choose a speciﬁc crop to
address or develop somewhat crop‐
independent targets)
What me‐frames are needed to enable
the targets you have iden ﬁed to be
a ained?

Contribu ons from par cipants (G)
The recommended priority is to op mize the economic
return from and minimize the losses of nitrogen for an
acre of corn. Other crops do not provide the same
opportunity and the nutrient rela onships are not as well
understood.
A meline of ﬁve years would be necessary for the
implementa on to determine what factors are most
relevant to study, based on their impact.
It will require ten years or more to get the trajectory data
to determine to what extent improvements in nitrogen
use eﬃciency have occurred as a result of changes in
prac ce.

Recommend an eﬀec ve way to
accurately measure the level of success
in achieving the targets you have
iden ﬁed in the future.

Agronomic use eﬃciency – yield per lb. of nitrogen added.
Producers can undertake this measure themselves using
established databases. The current value is about 1 bushel
per lb. of nitrogen. The goal is to increase that yield.

What innova ve approaches, agronomic
research tools, and complementary
research capacity/exper se (i.e.,
collabora ons) could be leveraged
across Canada to more eﬃciently
generate and synthesize agronomic data
to improve nitrogen management
recommenda ons and mi gate
environmental losses? Does this en re
capacity already exist or is new capacity

To the four Rs (right source, right rate, right me, right
place) could be added a ﬁ h – right rota on – and a
precision approach based on zoning needs to be followed.
How could this be implemented? Provincial databases
would allow the exis ng trajectory to be established and it
could be mined for impacts that aﬀect nitrogen use
eﬃciency using mul ‐variable analyses. There is good,
detailed data for western Canada from which baseline
prac ces can be established.
There needs to be a determina on of which of the
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required?
Iden fy your top 2 recommenda ons
for highest impact.

prac ces have the best opportunity to impact yield and
that research will require ﬁeld trials as well as extensive
data analysis.
There needs to be outreach to farmers in order to obtain
uptake of the best, recommended prac ces.

4.7

Coordinated disease, insect pest and weed surveys

Given the important role of pathology, entomology, and weed science in developing robust cropping
systems with a strong backbone of variety development, please consider the following priority and
targets when answering the ques ons listed below:
“Implement eﬃcient, coordinated surveys for important current and emerging ﬁeld crop pathogens,
insect pests, and weeds (i.e., herbicide resistant weeds) across Canada by 2019 and use the informa on
to improve management strategies, screen varie es, and iden fy and validate new sources of resistant
germplasm”

Ques on to be discussed and answered
Is the coordinated survey network
target a ainable across Canada? If not,
why not?
If not, please recommend a revised
SMART target (Speciﬁc, Measurable,
Achievable, Relevant, Time‐based).
What me‐frame is needed to enable
the target you have recommended to be
a ained?
Recommend an eﬀec ve way to
accurately measure the level of success
in achieving this target.

Contribu ons from par cipants (H)
Yes, this survey network can be established and by 2019 it
is realis c to have iden ﬁed the collabora ng partners
necessary to make it work but it will not be fully
func onal.
There is an excellent western Canadian weed survey
available that could serve as a template for approaches
and classiﬁca on methods related to how to build such a
network that is more comprehensive.
One of the key measures will be to assess how many
researchers and to what extent the data compiled through
the survey is being used.
Molecular tools are important to correctly iden fy the
strains of pathogens present. Many diﬀerent samples will
be required to get a comprehensive survey.

What innova ve approaches and
complementary research
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A centralized data management system will be essen al to
the survey. AAFC would be the best body to host the
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Ques on to be discussed and answered
capacity/exper se (i.e., collabora ons)
could be leveraged across Canada to
develop an eﬃcient, coordinated and
useful pathogen, insect pest and weed
survey network across Canada? Does
this capacity already exist or is new
capacity required?
Iden fy your top 2 recommenda ons
for highest impact.
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Contribu ons from par cipants (H)
system in view of its na onal mandate and it already does
surveys and analyses. It will require leadership to
standardize the approaches and bring it all together.
There is a signiﬁcant amount of investment and resources
required to implement this kind of survey.
Focus on economically signiﬁcant pests
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5. Research Outcomes Case Studies Analysis
5.1

Enhancing knowledge transfer results

Recognizing that every research project will have a unique and speciﬁc target audience/end user, each
project requires a customized approach for transla ng research results to end users. The eﬀec veness
with which that knowledge transfer (KT) is done may aﬀect both the extent and speed with which the
research results are adopted, and, therefore, the return on the research investment. Given that a
researcher is primarily focused on research, there can o en be barriers or obstacles that prevent
successful and eﬀec ve KT of research results to the speciﬁc target audience/end user. The ques ons
are designed to open discussion around and lead to solu ons for enhancing KT.

Obstacles and solu ons for eﬀec ve research communica on
Components of
eﬀec ve KT:
1

Iden fying the right
audiences (end users,
enablers, inﬂuencers)

Considering each KT component,
which do you ﬁnd most diﬃcult?
Why? What barriers/obstacles
prevent you from eﬀec ve KT?

What resources or tools
would you need to overcome
the barriers or obstacles
iden ﬁed?

The level of knowledge of the
audience and the context of the
informa on are very important in
order to develop audience speciﬁc
recommenda ons.

Resources to provide staﬀ
me r to develop technology
transfer material is essen al
and needs to built into
proposals.

By discussing results with
collaborators, it is possible to
discover new applica ons and new
audiences to receive the results.

Networks of experts (including
non‐academics) can be
brought together to decide
how to best convey the
informa on.
There is a need for credibility
with the audience.
There is a need for access to
audiences.

2

Developing the right
message to convey

There is a need for uniﬁed and
consistent messaging that u lizes
professional networks.

Coopera on and commitment
from partners such as
commodity groups,
governments and universi es

3

Releasing the message
at the right me

Planning is needed to ensure that the
message is available at the right me

No incen ves are provided for
technology transfer and this
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Components of
eﬀec ve KT:

4

Iden fying and
accessing the right
communica on
venue/medium

Considering each KT component,
which do you ﬁnd most diﬃcult?
Why? What barriers/obstacles
prevent you from eﬀec ve KT?

What resources or tools
would you need to overcome
the barriers or obstacles
iden ﬁed?

of year – there are cri cal mes
when it is needed.

needs to be revised so that it is
recognized in performance
reviews.

There are ins tu onal barriers that
some mes limit technology transfer
such as extensive approvals for
par cipa on, for travel, and for
extension and media documents.

Ensure that the responsibility
is clearly set out in proposals
with a champion iden ﬁed for
the KT outcome. Consider
needs for transla on into both
oﬃcial languages.

It is also important to understand
how the targeted end user accesses
informa on and to ensure that there
are suﬃcient skills and me to create
the messages using whatever media
are determined to be most
appropriate.

Technology transfer friendly
policies are needed at
research ins tu ons.

Recommenda ons for tools, resources and results from knowledge transfer ac vi es


Eﬀec ve communica on staﬀ are needed and are essen al to enabling communica on to occur
– this cri cal resource is o en a serious gap



Sta s cs are o en missing from messaging and their omission detracts from the level of
credibility – sample sizes, for example, need to be large enough to establish conﬁdence



The CFCRA website could be used for informa on dissemina on as well as Top Crop Manager
featuring a regular column showcasing CFCRA research successes



A YouTube channel like Real Agriculture could be considered and social media such as a Twi er
account could be used to retweet



Media training for scien sts should be provided to develop the communica ons skill capabili es
of researchers

5.2

Proac vely addressing environmental and climate change risks

Addressing climate change is an important priority of government. Facets of this issue include:



the need to reduce greenhouse gas (GHG) emissions
managing greater weather vola lity, including temperature and precipita on extremes
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managing new and/or adap ng pest, disease and weed pressures
market impacts on price and delivery logis cs (example: pu ng a value on carbon)
regulatory impacts arising from public trust issues aﬀec ng tools available to farmers
other (can be chosen by the table)

Research priori es and targets need to consider expecta ons of government and society.

Climate change targets using SMART (Speciﬁc, Measurable, Achievable, Relevant, Time‐based)
criteria


New pests and/or adap ng pest, disease and weed pressures – (i) maintain and improve surveys
and make the results accessible to more users; (ii) forecast emerging problems; (iii) set a risk
level and undertake a risk assessment in order to select priori es before triggering research − a
speciﬁc example is provided by soybean cyst nematode (SCN), a new pest in Manitoba in which
research could be undertaken over the next ﬁve years to (i) develop a quan ﬁca on tool (ii)
calibrate to egg and cyst counts (iii) work across mul ple soil types and then as a next step
iden fy HG3 types.



Managing greater weather vola lity – in the context of plan ng breeding programs, (i) look for
reliable, repeatable tests for abio c stress (ﬂooding and drought stress; cold and heat stress); (ii)
with reliable tests develop markers to apply in plant breeding programs; (iii) screening tools
could include two approaches (a) a controlled environment phytotron used to develop tests for
speciﬁc stresses and (b) a retrospec ve look at variety performance to capture stress responses
observed in the ﬁeld either in trials or at farm loca ons

Recommenda ons related to innova ve approaches, tools and research capacity and exper se
required


3

With respect to new and adap ng pest, disease and weed pressures (risk factors), the
management recommenda on is to (i) increase or maintain the diversity of cul vars within an
agricultural region (ii) ensure diversity in pes cide treatments and (iii) encourage diversity in
agronomic prac ces. A key part of the solu on requires breeding and the introduc on of new
germplasm. It is necessary to understand the best agronomic prac ces that work for that
germplasm; to use genomics to incorporate resistance into the germplasm; and to use
innova ve molecular monitoring to iden fy, track and predict the risk factors. There is also
opportunity for more take‐up of integrated pest management tools that have been tested. A
means for measuring success would be achieving yield stability in the aﬀected area over me.

HG typing is a classiﬁca on system used to diﬀeren ate soybean cyst nematode (Heterodera glycines) isolates
that vary in their ability to develop and reproduce on an established set of soybean lines that diﬀer in their
resistance to SCN
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5.3

For weather vola lity, the same tools outlined above for pests/weeds/diseases would work well
to get to the same answers. Another approach for managing weather vola lity is poly‐cropping
(several crops in one ﬁeld).

The poten al for using ‘Big Data’

Big Data is a term for data sets that are so large or complex that tradi onal data processing applica ons
are inadequate to deal with them. In the ﬁeld crops sector, Big Data arises from several possible
sources:




Genomics data for both the crop and non‐crop organisms
Environmental variables such as soil temperature, moisture, wind speed with extensive point
source sensor measurements
Agronomic variables including yield levels monitored to speciﬁc ﬁeld blocks

Se ng targets for eﬀec ve u liza on of Big Data and its bearing on tackling speciﬁc research
priori es


One impact from collec ng and modelling Big Data is obtaining be er deﬁni on and resolu on
of the research targets – examples: (i) isola ng speciﬁc strains of pathogens in a soil
environment from genomic data and (ii) understanding and modelling pa erns in crops



Genomic data is the most easily integrated of the three major sources of data on account of the
degree of its standardiza on; environmental data largely oﬀers the same beneﬁt of
standardiza on; but agronomic data does not have the same level of standardiza on in the
manner of measuring and recording data, making integra on far more diﬃcult to achieve



Examples of targets: (i) Big Data could be used for selec on of op mal parent lines within
breeding programs for best combina ons (ii) genomics selec on integrated with agronomic data
and (iii) crop modelling

Recommenda ons for resources and exper se to eﬀec vely u lize Big Data in addressing
research priori es


Excellent curators are needed to manage the data in the design and organiza on of a large
database so that it is reliable and accessible



A mandate is required to ensure (i) quality of data (ii) organiza on of the data in a standard
format (iii) ﬁnancial investment is made in data collec on and organiza on (iv) research data is
shared and contributed to the database



Can exis ng global databases be used to which Canadian data is added or does a uniquely
Canadian database need to be established? A recommenda on is to answer this ques on.



Development of genomic predic on models from the database is needed
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Bioinforma cs exper se, next genera on crop physiology, phenomics and be er analy cal tools
that use machine learning are resources that are needed to use Big Data

Two recommenda ons in order to make strides in the u liza on of Big Data are:


Invest in technology to process, analyze and organize Big Data



Invest in people and experts in data science

5.4

Measuring return on research investment

As governments are increasingly ﬁscally constrained, there is more focus on ensuring that government
investments in research generate returns. “Returns” on research investment include both a monetary
aspect, in terms of gains that are obtained or losses that are mi gated, as well as a non‐monetary
aspect, in terms of such intangibles as improved environmental condi ons, the development of highly
qualiﬁed personnel (HQP) with skills and expert knowledge of the sector, and the provision of a safe and
secure food supply for Canada’s popula on. It is challenging to objec vely measure such returns and
document that they occurred for a number of reasons including:




Isola ng the impact of the research investment from other factors that may have altered
condi ons in the sector (for example, there may not be a ‘control group’)
The length of me over which the returns are realized – it may be years a er the research
project ends
The degree of subjec vity inherent in non‐monetary returns

Se ng targets to measure return on investment


Monetary factors that posi vely aﬀect the return to the grower include increased yield;
increased return per hectare; reduced input costs; increased nutrient and water use eﬃciency;
opportuni es to realize premiums oﬀered by the market – a speciﬁc measure is the percentage
increase in yield as measured against a reference check within a me limit; other measures could
be the market share a ained by a new variety; the extent to which new, improved germplasm
has been incorporated into varietal releases; new markets opened by crop innova ons from the
research; and new disease resistance levels achieved



Monetary factors that posi vely aﬀect the whole sector include new technology applica ons,
patents and risk management tools – a variable to measure could be long term overall economic
health of the sector



Non‐monetary factors that posi vely aﬀect the whole sector include the training of HQP
(students and post‐docs) that bring their skills to bear for the sector



Public good intangibles include KT of research outcomes (for example, leading to improved
management prac ces) and more sustainable produc on systems (for example, be er
environmental health, reduced run‐oﬀ and reduced pes cide residues) – a longer term measure
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could relate to the reduc on of phosphorus run‐oﬀ which, in turn, could be indicated by the
reduced frequency and severity of ﬁsh kills over a me period (recognizing it may be diﬃcult to
isolate one factor from the ﬁeld crops sector as responsible)

Recommenda ons for resources and exper se to eﬀec vely measure return on investment


An agricultural economist could provide a macro‐analysis of the research investment



An environmental biologist could assess the extent to which a speciﬁc agronomic prac ce has
had a posi ve impact



Following careers of undergraduate students, graduate students and post‐docs a er they leave
university – what kind of jobs have they found, what kind of collabora ons and networks have
emerged with their engagement, to what extent are companies and growers “buying in” to their
ongoing work



Es ma ng the extent to which farmers are using new products and prac ces that have come
from the research – agencies like Sta s cs Canada or Provincial Crop Insurance plans could track
the uptake of technologies
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6. Stretch Ques ons
Par cipants were asked to provide individual responses to a series of ‘stretch’ ques ons. They have
been called ‘stretch ques ons’ because they were designed to force thinking outside the box about the
future priori es of ﬁeld crops research.

6.1

What is the best opportunity for achieving cross‐commodity eﬃciencies in CFCRA‐
funded research?

Cropping systems approach in understanding crop rota onal impacts


Cross‐commodity eﬃciency could be enhanced by a cropping systems approach to research
on a number of factors including: pest suppression, weed resistance, soil health, plant
health and crop nutri on, use of cover crops, nutrient eﬃciency (phosphorus and nitrogen).
For example, there is evidence that increased rota on reduces pest pressure on any single
crop.



Cross‐commodity research eﬀorts are essen al for op mizing the outcomes of studies of
the impact of crop rota on on resiliency, yield and quality.



Be er understanding of climate change adapta on issues such as pest movement, pest
invasion or biotype shi s



A whole cropping systems approach is necessary to achieve op miza on.



Be er understanding the rela onship between crop agronomy and crop gene cs across
mul ple crops – a molecular marker, for example, may be common to more than one
breeding program

Gains from collabora on – sharing resources and sharing learning and insights


Collabora on across disciplines including pathology, agronomy, entomology, etc.



Establishing sites for mul ‐commodity yield trials to enable collabora on across
commodi es and to obtain synergies among breeders (one example given was spring
cereals tes ng in both O awa and Guelph)



More collabora on on diseases common to more than one crop – (one example given was
Fusarium aﬀec ng mul ple cereal crops)



Equipment resources and technical exper se are common to more than one crop and could
be shared and u lized more eﬀec vely − genomic molecular facili es and other genomics
tools were cited as examples where progress could be made



Strategic phenotyping with public databases and curators – planning and learning from each
other
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6.2



Standardiza on and training related to phenotyping, genotyping, analysis and repor ng
procedures for genomics‐assisted breeding



More sharing of results across commodi es and virtual or physical forums to discuss them –
a common website for use by researchers in the cluster was envisaged

What is the best opportunity for achieving eﬃciencies in commodity needs across
geographies including provincial boundaries?

Be er u liza on of resources


Be er coordinate and u lize provincial and federal funding and breeding programs − openly
share molecular and phenotypic data and exchange germplasm across diﬀerent provinces as
well as crop knowledge gained in one region with regions where the crop is less well known (the
example given was sharing soybean knowledge with western Canada)



Be more open to collabora on outside Canada in order to avoid duplica ng eﬀort within Canada
already being done interna onally



Develop strategic analy cal tools to iden fy agro‐ecological challenges for trialing on a na onal
scale for commodi es



Use mul ple sites in mul ple provinces to perform ﬁeld trials to evaluate breeding lines – fewer
ﬁeld staﬀ overall would be needed while a wider range of test site results would be obtained;
the sites could be chosen to best understand the rela onship between gene cs and the
environment



Use the same resources to provide services at mul ple sites



Be more open to sharing technology pla orms and using molecular genomics tools more
eﬃciently

More standardiza on of prac ces


Standardize data collec on methods to accurately determine advancements and future needs −
ensure consistency in the experimental and sampling methods (SCN soil sampling, DNA
sampling, etc.)



Create technicians’ working groups to regularly confer in order to iden fy synergies, process
eﬃciencies and to share learning



Adopt similar language in the presenta on of proposals in the context of contribu ons to
na onal priori es



Think in terms of zones with similar soil and climate and avoid duplica ng tes ng for the same
zone



Think in terms of common research goals (themes and objec ves) rather than speciﬁc crops
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Give highest priority to research that spans regions and provinces (comparing protein levels in
common soybean varie es in order to analyze the factors responsible for zone diﬀerences was
given as an example)



Take a consistent research approach where there are common environmental or regulatory
issues− common protocols, data collec on methods, etc.−as well as when there are common
issues such as pathology and quality



Wider adop on of research results, related both to new varie es and to new prac ces, across
Canada

Strategic specializa on


6.3

Recognize diﬀerent strengths in diﬀerent provinces and use the strengths of each province
strategically for the best outcomes for all

What have you learned from other compe ve gran ng processes for research
projects in this sector that will help achieve these priori es? (Consider both the
reasons given for declining research project proposals you may have experienced as
well as learning from proposals that were approved and undertaken).

SMART4 objec ves aligned with cluster, program and policy goals


Clear, well‐deﬁned, understandable and achievable objec ves and milestones forming a realis c
workplan



Outcomes that can be simply deﬁned and quan ﬁed in order to measure the impact of the
research



Demonstra on of a strong return on investment – clear ar cula on of the value proposi on
arising from the proposed research



Alignment of the project with the deﬁned priori es of the cluster and the program (gran ng
organiza on) – make sure that the call for proposals has been read carefully and that the key
words are clearly addressed, specify how the project addresses or is consistent with stated
government policy objec ves related to public trust, climate change, export development, etc.

Competent and collabora ve team

4



Strong research team with posi ve track records bringing mul ‐disciplinary skills – it is necessary
to indicate how a diverse team will work together to create value so that the whole is greater
than the sum of the parts



Collabora on among researchers to achieve eﬃciencies in use of resources and leverage
available exper se – collabora on leads to more uniﬁed messaging

SMART: Speciﬁc, Measurable, Achievable, Relevant, Time‐bound
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Posi ve diﬀeren a on


Iden ﬁca on of what gaps in knowledge or technology are being addressed, by what method
and for whose beneﬁt – iden fy what stands to be improved and what is incremental to exis ng
body of knowledge



Show how the deliverables are best achieved through the cluster approach on account of (i)
engaging mul ‐disciplinary exper se and (ii) the ability to extend scope across more than one
region in order to address na onal objec ves



Innova ve so that there is not a knee jerk reac on that this is the ‘same old’ research

6.4 What is one high impact outcome that you believe this na onal research investment
can achieve? Please be speciﬁc.
Why public funding is essen al


Smaller commodi es (oats being an example) especially need public and industry joint funding
for success – the private sector alone is not a suﬃcient source; governments’ funding match
helps to leverage and a ract industry funds



The diverse nature of this cluster will capitalize on the opportunity to address challenges for
emerging crops with limited resources through eﬀec ve collabora on



Because of our rela vely small scale market size in Canada and the corresponding lack of value
capture by private ﬁrms, federal funding is essen al to augment the investment by the private
sector in order to realize an impressive return on investment in the range of 20:1

Beneﬁts for Canada in general


Using an innova ve approach to reach meaningful targets while training the next genera on of
scien sts



A high impact outcome is greater control of Fusarium head blight which oﬀers many beneﬁts: (i)
food safety for consumers and feed safety for livestock producers (ii) environmental beneﬁts by
reducing the use of fungicide crop protec on materials (iii) sustainable produc on prac ces and
(iv) be er access to and value recovery from domes c and interna onal markets



Building na onal teams to solve issues with cu ng edge science and thereby ensuring a growing
contribu on to Canada’s GDP from our sector of agriculture



Enhanced coopera on among a range of target crops to improve, adapt and innovate while
gaining public trust and being sustainable



More formal and more solid linkages between breeding eﬀorts and agronomic management
prac ces across crops and regions



Up‐to‐date agronomic package for several crops across Canada
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Beneﬁts for farmers in par cular


Rapidly and eﬃciently provide tools to producers for the establishment of economically
promising crops across Canada, soybeans being an example



Great poten al to increase acreage and yields to diversify the crop mix in western Canada and
expand emerging crops in Atlan c Canada



A high impact outcome would be sa sfying our stakeholders – ge ng their ques ons answered
and providing solu ons for their needs



Because we compete interna onally in markets for these commodi es, it is important (i) to gain
worldwide recogni on in the science community for our uniﬁed cluster approach and leadership
in collabora ve research and scien ﬁc advances and (ii) to posi on our producers to be globally
compe ve – a speciﬁc export opportunity is high‐value food grade soybeans for Asian markets



A high impact outcome would be achieving higher levels of produc vity/yield which, in turn,
implies more income for the grain sector including farmers – this outcome, in turn, requires
research to eﬀec vely address climate eﬀects



Really good new crop cul vars – high yielding varie es that oﬀer disease resistance, lodging
resistance and high quality and which therefore form the basis for a robust, sustainable and
environmentally friendly produc on system



Enable producers to manage climate change challenges (new disease pressures are an example)
through robust adapta on strategies that enable stable produc on and farm incomes during
climate vola lity – this outcome, in turn, will improve Canada’s rural economy, lower
greenhouse gas emissions and improve the compe veness of Canadian farmers



Proﬁtable crops for farmers in Canada that contribute to increasing farm incomes, more
diversity in rota ons from a suite of proﬁtable crop choices, and less requirement for
government support payments

6.5

What do you an cipate will be “the next big thing” in our sector?

Western Canada opportuni es

•
•
•

Expansion of new crops in western Canada – increased corn and soybeans across the prairies
Big increase in area and growth of market for soybeans as a result of u lizing sustainable and
environmentally responsible produc on prac ces
Crops perfected for all condi ons with improved cold and frost tolerance for northern and
western regions
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Addressing the environment and climate change

•
•
•
•

Designing new models for sustainable cropping systems which are carbon neutral based on
environmentally friendly and economically viable crop rota ons and best management prac ces
Preparing for the “new agriculture” based on environmental considera ons (GHG emissions,
climate change, eutrophica on) and increased public scru ny
New technologies and knowledge to reduce GHG emissions, a ack abio c stress, and mi gate
climate change while remaining compe ve with other export na ons
Predic ng and modelling for pest complex changes and extended growing seasons (shi in heat
units, zones) in order to be prepared for impacts and beneﬁt from them to the extent possible

Use of genomics tools


Genomics selec on tools for new varie es especially in the smaller crops



Integra on of the various “omics” tools – genomics, transcriptomics, proteomics, metabolomics
and phenomics – to become rou ne in breeding eﬀorts; a priority will be integra on of
genomics with phenomics in high throughput applica ons that require big data analysis



Crea ng and developing genomic tools that can be used by breeders for the development of
new cul vars across Canada

CRISPR5 technology in par cular


CRISPR technology will allow solu ons to both bio c and abio c stress problems; bio c stresses
arise from diseases and pests whereas abio c stresses stem from climate change



CRISPR technology, as a tool for genome edi ng, is seen as an alterna ve to transgenic
organisms



CRISPR technology can be used to develop speciﬁc crop traits and improve crop yields and
quality

Nutrient eﬃciency


Higher nutrient eﬃciency built into crops made an intense focus of breeding eﬀorts

5

CRISPR” (pronounced “crisper”) stands for Clustered Regularly Interspaced Short Palindromic Repeats, which are
the hallmark of a bacterial defense system which forms the basis for the popular CRISPR‐Cas9 genome edi ng
technology. In the ﬁeld of genome engineering, the term “CRISPR” is o en used loosely to refer to the en re
CRISPR‐Cas9 system, which can be programmed to target speciﬁc stretches of gene c code and to edit DNA at
precise loca ons. These tools allow researchers to permanently modify genes in living cells and organisms and, in
the future, may make it possible to correct muta ons at precise loca ons in the human genome to treat gene c
causes of disease. Source: h ps://www.broadins tute.org/what‐broad/areas‐focus/project‐spotlight/ques ons‐
and‐answers‐about‐crispr
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Site speciﬁc management


Landscape speciﬁc crop management of nutrients, pests and cul var selec on; this approach to
produc on management requires tools that will maximize yields and which is based on variable
rate applica on technologies aligned with ﬁeld and zone variability mapping

Health claims


Increasing use of health claims in marke ng to consumers, which are real and validated, in order
to beneﬁt society



High β‐glucan barley

Eradica on of Fusarium head blight


6.6

A permanent solu on to FHB and other diseases

Why can’t the private sector fund these research priori es on its own? Why is it
appropriate and necessary for public funds to be used as well?

Global commercial proﬁt opportuni es are not highest in small market circumstances

•
•
•
•
•

The cluster targets the environments of growing regions in Canada without a rigorous test of
immediate proﬁt poten al that a commercial investor would apply
Public funds to share in the risk of development for small markets leverages more industry funds
and leads to a bigger pool of research investment overall while, at the same me, building a
public‐private partnership towards common outcomes
Self‐pollinated, smaller crops have a key value in rota ons and may be able to be grown on
marginal land – their development would not be a priority for private companies and would not
fall within their mandate but the investment oﬀers beneﬁt to Canada and Canadian farmers
A lot of research done by the cluster is in the ‘pre‐compe ve’ space – this role for the cluster
avoids duplica on of research work while allowing all stakeholders, including private ﬁrms, to
use the results
There is an acquisi on risk that Canadian companies will be taken over by large global ﬁrms,
which already dominate global gene cs for many crops, and that their focus will shi away from
Canada – public investment and public research capacity mi gates this risk

Public funds allow for a systems approach


Systems approaches are more diﬃcult to fund with private funds; public funds enable be er
research in such areas as crop rota on impacts to be conducted using a systems approach



Public funds build research collabora ons across ins tu ons more than private sector
investment
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Beneﬁts of public‐private joint research investment


Public‐private partnership to invest in solu ons to issues is a be er approach than regulatory
interven on and tends to ensure greater alignment between public and private goals



Private matching of public funding provides an assurance that the funding is being spent on
relevant and appropriate needs

Public funds allow for more open dissemina on of results


Privately funded research belongs to the private ﬁrm providing the funding which limits the
extent to which the results may be shared and transferred for broad beneﬁt



There is more independence in the research and repor ng

Public funds enable investment in public good outcomes

•
•
•
•

The environment is a common public good in which there is an important role for government
to invest in order to protect it; it is less likely to receive investment solely from the private
sector because the short term returns are lacking
There is “sovereignty of public interest” enabled by public funding that private funding does not
provide
Food and feed self‐suﬃciency is a na onal security issue not addressed by the mandate of
private ﬁrms but essen al for government
An important posi ve contribu on can be made to Canada’s balance of agricultural trade by
public investment as well as stabilizing and strengthening rural economies and thereby lowering
costs that governments may otherwise incur

Public funds allow for a longer term research focus

•

Private ﬁrms have short term interests and goals where their return on investment is realized in
a short me frame and therefore may neglect long term ‘big’ issues that have real importance
and/or higher risk
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Appendix A – Ini al CFCRA working list of research priori es
developed in August, 2016
Barley Priori es (eastern‐Canadian scope)


Develop 2‐ and 6‐row varie es with a focus on yield, disease resistance (par cularly Fusarium
head blight), standability, and quality:
o

Increase yields of new varie es by ≥1.5% per year above 2016 provincial checks by 2023

o

Incorporate durable disease resistance into new varie es, breeding against current and
emerging pathogen proﬁles in a variety’s adapted region. Key diseases include Fusarium
head blight (FHB), powdery mildew, scald, and net/spot blotch

o

Develop varie es with consistent quality parameters for mal ng



Develop eﬀec ve management strategies for FHB



Develop coordinated surveys for current and emerging barley pathogens to improve
management strategies, screen varie es, and iden fy and validate new sources of resistant
germplasm



Improve N management recommenda ons

Corn Priori es (Canada‐wide scope)


Develop new short season inbreds targe ng 1800‐2000 CHU, with improved yield, early season
vigour, drought tolerance, water tolerance, improved lignin produc on for consistent stalk
strength



Develop new inbreds with higher yield and resistance to diseases (i.e., northern corn leaf blight,
Fusarium/Gibberella, rust, smut, eye spot, Goss’s wilt); good standability



Develop coordinated surveys for current and emerging corn pathogens to improve management
strategies, screen inbreds, and iden fy and validate new sources of resistant germplasm



Pest management strategies, including economic poten al from fungicides



Op mize corn nitrogen use eﬃciency



Agronomy with emphasis on nutrient ming and eﬃciency, and on popula on density as
inﬂuenced by pH

Oat Priori es (Canada‐wide scope)


Develop varie es with a focus on yield, disease resistance, and milling quality:
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o

Increase yields of new varie es by ≥1.5%, per year above 2016 provincial checks by 2023
while maintaining quality and desired agronomic characteris cs

o

Incorporate durable disease resistance into new varie es, breeding against current and
emerging pathogen proﬁles in a variety’s adapted region. Key diseases include: oat crown
rust, Septoria leaf blotch, and yellow dwarf mosaic virus

o

Develop varie es with consistent quality parameters for milling



Develop coordinated surveys for current and emerging oat pathogens across Canada to improve
management strategies, screen varie es, and iden fy and validate new sources of resistant
germplasm



Increase stability, predictability and reliability of ‐glucan levels in varie es across environments,
targe ng ‐glucan levels of 5.0‐6.5%



Develop fungicide and nitrogen recommenda ons for high yield and consistent quality across
mul ple environments and iden fy op mum seeding rates for high yielding oat management
systems



Iden fy mechanisms to improve standability under oat management systems using N fer lizer or N
from previous crops in rota on



Iden fy eﬀec ve tools for wild oat control



Develop methods of cul va on and drying without the use of desiccants in the ﬁeld

Soybean Priori es (Canada‐wide scope)


Develop conven onal food‐grade and herbicide‐tolerant varie es with a focus on yield, disease
resistance, and end use quality:
o

Increase yields of new varie es by ≥2%, per year above 2016 provincial checks by 2023

o

Incorporate durable disease resistance into new varie es, breeding against current and
emerging pathogen proﬁles in a variety’s adapted region. Key diseases and pests include:
soybean cyst nematode (SCN), sudden death syndrome (SDS), Phytophthora, root rot
complexes, white mould, soybean aphid, etc.


o
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Iden fy and validate new sources of resistance to key diseases and pests

Push the boundaries of short and very short season varie es with good yield, cold and
moisture stress tolerance, harvestability, and suitability for short and very short season
regions of Canada


Increase and stabilize minimum soybean protein levels above 40% (dry ma er basis)
in new western Canadian soybean varie es by 2021.



Iden fy and validate early maturity genes useful to improve yield and quality
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o



Explore the eﬀect of cool nights on sensi vity of varie es, and evaluate and iden fy
risks associated with plan ng diﬀerent heat unit cul vars



Improve tolerance to iron deﬁciency chlorosis/saline soils and mid‐season drought
(par cular priority for western Canada)

Improve conven onal food‐grade soybean quality for end use markets



Improve soybean seed quality for each speciﬁc market’s demand (i.e., high oleic oils, higher protein)



Expand coordinated surveys for current and emerging soybean pathogens and insect pests across
Canada and use this informa on to improve management strategies, screen varie es, and iden fy
and validate new sources of resistant germplasm



Develop eﬀec ve management strategies for soybean diseases and insect pests. Key diseases and
insect pests include: SCN, SDS, Phytophthora, root rot complexes, white mould, soybean aphid, etc.



Improve integrated weed management strategies for herbicide‐tolerant and non‐herbicide tolerant
systems in both conven onal llage and minimum/no‐ ll produc on systems
o

Monitor spread of herbicide‐resistant weeds and develop integrated weed management
systems for their control

o

Impact of new herbicide tolerant (HT) systems on re‐cropping op ons; new herbicide‐
tolerant op ons and how they best ﬁt into produc on systems; control of RR volunteer
canola and buckwheat, par cularly in western Canada, but also to address new crop systems
in the east



Iden fy ideal nutrient management strategies for soybeans in western Canada and Atlan c Canada
(i.e., inoculant recommenda ons; requirements and management of N, P, K, and S; risks and
management of iron deﬁciency chlorosis in western Canada)



Improve soybean crop establishment and early season growth in no‐ ll produc on systems
(especially in western Canada)



Inves gate factors controlling pod height in soybean to reduce harvest losses and complica ons



Op mum plan ng me, rate and depth studies (par cular priority in Atlan c Canada)



Impact of soybean on overall crop rota on (N‐credit beneﬁts, economics, where do soybeans ﬁt best
in crop rota ons); eﬀect of short soybean rota ons (S‐S); and impact of soybean on soil biology
(par cular priority in western Canada)



Determine how soybeans can be used in rota on to facilitate low‐GHG emission cropping systems
(i.e., through reduced N fer lizer, reduce llage, etc.)



Iden fy cropping systems resilient to climate change (i.e., excess moisture, rainfall, drought, heat,
frost)
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Appendix B – Survey of Researchers
The following template was sent to researchers. Responses are summarized in Appendix C.
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2016 Research Strategy Survey
NAME:
1: Please describe your research interests related to our sector with your highest priority interests
(and which crop(s) they address) listed ﬁrst (point form, 250 words)

2: What do you perceive is the highest research need of our sector (by crop, if relevant)? (150 words)

3: Why do you regard this need (answered in Part 2) as the most important? (150 words)

4: What is the greatest challenge which you face in achieving speciﬁc measurable research targets for
our sector? (150 words)
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5: In undertaking a research project, what approaches to research have allowed you to best achieve
speciﬁc measurable research targets?
(Maximum 3: 100 words each)
Descrip on of approach

How this approach impacts success

1

1

2

2

3

3

6: What are the top three characteris cs of a successful collabora on and how do you achieve them?
(Maximum 3: 100 words each)
Descrip on of what is needed for a successful
collabora on

How do you meet this need?

1

1

2

2

3

3

7: What HQP concerns/limita ons do you see/foresee when undertaking research for our sector in
your area(s) of research interest? How would you suggest these concerns/limita ons be
addressed? (point form, 150 words)
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8: In your area of research, as elaborated in Part 1, what do you regard as the three most eﬀec ve
ways to measure the results of your work? (Maximum 3‐100 words each)
Method of measuring the results of the research
which I undertake (please be speciﬁc)

Is the cost of measuring the result worth the
beneﬁt which it provides? (please elaborate)

1

1

2

2

3

3

9: In your area of research, what have you found to be the three most eﬀec ve ways to transfer the
value from your research to Canadian farmers and/or other stakeholders in Canada? (Maximum 3:
100 words each)
Method of measuring the results of the research
which I undertake (please be speciﬁc)
1
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2

2

3

3

10: What research project, within your sphere of knowledge, do you believe oﬀers the best return on
investment, that CFCRA could fund in the next ﬁve to seven years? Why? (250 words)

I am giving my consent to CFCRA’s using the information and answers in this response
in developing its materials for the November 1 and 2 event on the understanding that
it will be done without attribution to me personally but aggregated with other
responses received. (please initial)

Appendix C – Summary of Researcher Responses
The following summary of researcher responses was provided by Dr. Josh Cowan in the ﬁrst address on
the ﬁrst day of the Research Summit.

Survey Results: Top Research Needs


Generally lined up well with CFCRA dra priori es, but less speciﬁc
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Revealed need for development and integra on of innova ve tools
(high‐throughput phenotyping/genotyping/bioinforma cs/site‐speciﬁc management/CRISPR)
“We are making great progress in developing genomic tools that greatly facilitate the gene c
characteriza on of breeding materials, but phenotyping has not progressed as rapidly and is
o en the main impediment to fully proﬁ ng from advances in genomics” – Survey respondent



Emphasized the need for a climate change perspec ve



Also suggested exploring grain components beneﬁcial to human health (and how processing
might aﬀect these beneﬁts)

Survey Results: Greatest challenge in achieving research targets


Time (to build networks, develop methods, meet objec ves ‐ research takes me)



Acquiring, building and retaining technical exper se



Unstable ﬁnancial resources (need 3+ years of funding)
o Aversion to funding risky, novel research



Lack of inten onal funding for equipment renewal



Inadequate tools available (i.e., phenotyping limi ng use of genomic tools; tools not validated or
non‐existent)
o Lack of Fusarium‐head‐blight‐resistant germplasm for six‐row barley)



Industry research target expecta ons can be diﬃcult to achieve and they don’t always pan out
(i.e., developing one variety with all of the desired features)



Administra on burdens

Survey Results: Best prac ces to achieve speciﬁc research targets
 Clear planning from the start: Well‐deﬁned problems, realis c and achievable goals, clear
objec ves, industry engagement

 Engaging complementary exper se/collabora ons
o Skilled HQP training and reten on of exper se
 Stable ﬁnancial resources, and equipment/ﬁeld/lab resources
 Incorporate validated research tools into a research program (i.e., markers, tests, etc.) ‐
improves eﬃciency and solves new challenges

 Explore several approaches to solving a problem, at the same me
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 Knowledge transfer – ge ng results to the target audience

Survey Results: Characteris cs for a successful collabora on










Frequent, mely communica on
o Face‐to‐face mee ngs are very important
o Clear goals and objec ves from the start (and openness to input from outside the team)
o Willingness to discuss results/issues along the way
Func onal mul ‐faceted team (complementary exper se)
Complementary personali es (mutual respect; not a forced collabora on; all team members
fully commi ed to project goals)
o Strong, humble leadership (i.e., clear direc on; egos le at the door)
All collaborators mutually beneﬁt (i.e., recogni on)
Funding (including collabora ve funders; money for face‐to‐face mee ngs, etc.)
Minimal administra ve barriers across collabora ng ins tu ons
Built over me (when addressing enduring priori es; not just one‐oﬀ priori es)

Survey Results: HQP concerns and limita ons foreseen in the sector







A rac ng good students/PDFs for research programs
o Solu ons: scholarships/be er s pends; provide work experience; improve connec on
to jobs a er gradua on; facilitate hiring from a global workforce
Retaining skilled labour (technicians/ﬁeld staﬀ)
o Solu ons: long‐term posi ons (not short contracts); decent wages for ﬁeld staﬀ
Replacing a re ring workforce (scien sts and technicians)
o Solu ons: mentorship overlap (trains new exper se, especially when hiring pool is
small); new posi ons need to be long term
Speciﬁc gaps iden ﬁed: cereal chemistry, soy food and processing quality, nematology,
bioinforma cs

Survey Results: Eﬀec ve ways to measure impact of research





Quality publica ons in good journals (“quality over quan ty”)
Commercial interest (variety licenses, germplasm MTAs, patents)
Adop on by end user (growers, scien sts, industry members)
Extent of communica on of results to end users (KT)
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Economic and environmental beneﬁts
Training of HQP (even be er if they land a job in the sector)
Number of outputs developed (i.e., varie es)
Success in achieving ini al deliverables
Invita ons to share info with end users (i.e., grower ﬁeld day talks)
If subsequent phases of a research thread are funded (value to funders)

Survey Results: Eﬀec ve ways to transfer value to stakeholders









Tours/mee ngs with ag industry (farmers and other end users)
o Face‐to‐face, two‐way communica on
Equip “industry” to communicate to farmers (equip the equippers)
Agricultural farm media (newsle ers, magazines, online ar cles…)
Releasing lines/patents to companies that can market them
Scien ﬁc publica ons
Scien ﬁc conference posters and presenta ons
Directly contribu ng tools/resources to advance other research programs (i.e., sharing
germplasm, sharing screening tools)
Incorpora ng results into educa on curriculums (i.e., Ag in the Classroom)

Survey Results: What research oﬀers best return on investment?











Variety development for high yield, disease resistance, adaptability, and good quality for end
users (direct impact on farmers ‐ # of bushels/acre)
o Integra ng collabora ve approaches (i.e., integra ng quality and molecular marker
work)
Adop on of new technologies/approaches to solve research ques ons
o i.e., phenomics, genomics, CRISPR, large scale phenotyping, molecular markers,
bioinforma cs
Eﬀec ve monitoring methods for current and emerging pests, pathogens, weeds
o i.e., molecular ID tools, mapping
Developing BMPs for corn and soy produc on in new short‐season environments
Reducing reliance on chemical controls for diseases/pests/weeds
Exploring new and emerging market opportuni es
Long‐term cropping system studies to explore implica ons
Exploring ways to mi gate nitrous oxide emissions
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Appendix D – Biographies for Panel Presenters
Eric DeBlieck – Crop Specialist, Grain Millers, Inc.
Eric DeBlieck is an agronomist with Grain Millers, a wholegrain ingredient manufacturer. Eric has been
focusing on oat produc on since the spring of 2013. This focus has allowed him to learn all aspects of
produc on, grain quality, and what makes a great food ingredient. He uses this knowledge to work with
producers and researchers to develop and apply methods to grow quality ingredients. Eric currently lives
in the Minneapolis area but spends most of his me on the road.

Phil de Kemp ‐ Execu ve director of the Barley Council of Canada (BCC) and president of
the Mal ng Industry Associa on of Canada (MIAC)
Phil de Kemp has over 30 years of experience in strengthening Canada’s domes c and interna onal
trade rela onships and commercial opportuni es for malt and barley. He was raised on a corn and
soybean farm in eastern Canada and began his career working for Cargill Limited in various grain
merchandizing roles across Canada. He is a former employee of Agriculture Canada and served as the
senior policy advisor to the Canadian Federal Minister of State for grains and oilseeds and the Canadian
Wheat Board. In the early 1990s, he became the execu ve director of the Canadian Na onal Flour
Millers Associa on. De Kemp joined MIAC as president in 1996, and also became the execu ve director
of the BCC in the early 2015.

Kevin Hachler – Manager of Commodity Purchasing, Canada – Ingredion Incorporated
As Manager of Commodity Purchasing, Canada, Kevin oversees the sourcing of corn for Ingredion's
Canadian loca ons. Ingredion is a global, NYSE listed ingredient solu on company. Ingredion’s
Canadian opera ons include commercial corn wet‐milling facili es in London, Ontario and in Cardinal,
Ontario. These facili es support Canadian agriculture by producing an assortment of starches and
sweeteners derived from locally sourced corn. In his current role, Kevin is responsible for securing corn
that meets Ingredion’s speciﬁca ons and enables compliance with FSSC 22000 and ISO 9001 food safety
and quality standards. Kevin is involved in a project to ini ate a non‐GMO corn program for the Cardinal
facility. While Ingredion supports both GMO and non‐GMO customer needs, this program is a
consumer‐driven ini a ve that responds to growing awareness of non‐GMO food products.

Clint Munro – Independent
Clint was raised on a grain farm in Western Australia, where he completed a Bachelor of Business
(Agriculture) at Cur n University. He started his career with James Richardson Interna onal, working at
a grain elevator in Alberta, and then as a canola trader expor ng to Asia markets based in Winnipeg. In
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addi on, he was involved in the ini al produc on and exports of high oleic canola, which required
iden ty preserva on through to the des na on market in Japan. Working for Gardner Smith based in
Sydney, Australia, he managed the trading and logis cs for three canola processing plants. During the
past 9 years, Clint has worked for Bunge in various roles. Based in the White Plains New York global head
oﬃce he exported soybean oil from South America. Based in Canada he has managed the trading and
merchandising teams purchasing canola and soybeans, and marke ng the meal to livestock markets
across North America. In addi on, he coordinated the cer ﬁca on of sustainability programs to supply
key food and biodiesel customers. Within industry associa ons Clint has held the posi ons of director of
the Canadian Oilseed Processors Associa on, director Australian Oilseed Federa on, and treasurer of
Soy Canada.

Todd Ross – Grain Merchant, South West Ag Partners
Todd grew up on a family farm in Palmerston, Ontario and graduated from Brock University with a
Honours Degree in Business Administra on. Embarking on a career in agriculture almost 20 years ago
Todd worked in various marke ng and management roles gaining exper se in domes c and oﬀshore
trading of Ontario’s agricultural produc on in most modes of transporta on. Over the past 5 years Todd
has been ac ve in the western Canadian marketplace, he carried the role of Director of Risk
Management at Parrish and Heimbecker during the transi on from the CWB managed market to a free
and diverse open market. He then transi oned into a posi on as the General Manager of the successful
start‐up of a western Canadian focused joint venture between Lansing Trade Group and Olam which
focused on the direct procurement of grain and len ls from the Prairie producer for marke ng to
customers around the world.
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Appendix E – List of Par cipants
Name

Email Address

Organiza on

Richard Bélanger

richard.belanger@fsaa.ulaval.ca

Université Laval

François Belzile

francois.belzile@fsaa.ulaval.ca

Université Laval

Alek Choo

thinmeiw.choo@agr.gc.ca

AAFC O awa

Elroy Cober

elroy.cober@agr.gc.ca

AAFC O awa

Allan Cummiskey

allan.cummiskey@agr.gc.ca

AAFC Charlo etown

Milad Eskandari

meskanda@uoguelph.ca

University of Guelph, Ridgetown

Judith Fregeau‐Reid

judith.fregeau‐reid@agr.gc.ca

AAFC O awa

Adam Foster

adam.foster@agr.gc.ca

AAFC Charlo etown

Aaron Glenn

aaron.glenn@agr.gc.ca

AAFC Brandon

Rob Gulden

gulden@cc.umanitoba.ca

University of Manitoba

Garry Hnatowich

garry.icdc@sasktel.net

Irriga on Crop Diversiﬁca on Corpora on

David Hooker

dhooker@uoguelph.ca

University of Guelph, Ridgetown

Yvonne Lawley

yvonne.lawley@umanitoba.ca

University of Manitoba

Jennifer Mitchell‐Fetch

jennifer.mitchellfetch@agr.gc.ca

AAFC Brandon

Ali Navabi

anavabi@uoguelph.ca

University of Guelph

Louise O'Donoughue

louise.odonoughue@cerom.qc.ca

CÉROM

Istvan Rajcan

irajcan@uoguelph.ca

University of Guelph

Lana Reid

lana.reid@agr.gc.ca

AAFC O awa

Albert Tenuta

albert.tenuta@ontario.ca

OMAFRA

Mario Tenuta

mario.tenuta@umanitoba.ca

University of Manitoba

Nick Tinker

nick. nker@agr.gc.ca

AAFC O awa

Gilles Tremblay

gilles.tremblay@cerom.qc.ca

CÉROM

Tom Warken n

tom.warken n@usask.ca

University of Saskatchewan

Chris Willenborg

chris.willenborg@usask.ca

University of Saskatchewan

Lorna Woodrow

lorna.woodrow@agr.gc.ca

AAFC Harrow

Weikai Yan

weikai.yan@agr.gc.ca

AAFC O awa

Kangfu Yu

kangfu.yu@agr.gc.ca

AAFC Harrow

Researchers
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Name

Email Address

Organiza on

Highly Qualiﬁed Personnel (HQP)
Wubishet Bekele

wubishet.bekele@agr.gc.ca

AAFC O awa

Tanya Copley

tanya.copley@cerom.qc.ca

CÉROM

Aida Kebede

aida.kebede@agr.gc.ca

AAFC O awa

Aurelie Tardivel

aurelie_tardivel@hotmail.fr

Université Laval

CFCRA Member Organiza on Representa ves
Theresa Bergsma

theresa@manitobacorn.ca

Manitoba Corn Growers Associa on

Josh Cowan

joshcowan@gfo.ca

Grain Farmers of Ontario

Ma hew Czerwinski

mczerwinski@gfo.ca

Grain Farmers of Ontario

Ron DePauw

rdepauw@secan.com

SeCan Associa on

Laryssa Grenkow

laryssa@manitobapulse.ca

Manitoba Pulse & Soybean Growers

Lori‐Ann Kaminski

lakaminski@mymts.net

Manitoba Corn Growers Associa on

François Labelle

francois@manitobapulse.ca

Manitoba Pulse & Soybean Growers

Richard Mar n

oasis29@bellaliant.net

Atlan c Grains Council

Lise e Mascarenhas

lmascarenhas@saskpulse.com

Saskatchewan Pulse Growers

Eric Ouelle e

Eric.Ouelle e@pepsico.com

PepsiCo Inc. Global R&D

Jeﬀ Reid

jreid@secan.com

SeCan Associa on

William Van Tassel

vanhug@digicom.qc.ca

Producteurs de grains du Québec

Salah Zoghlami

szoghlami@pgq.ca

Producteurs de grains du Québec

Lynne Guerre e

lynne.guerre e@agr.gc.ca

Agriculture & Agri‐Food Canada

Michèle Marco e

michele.marco e@agr.gc.ca

Agriculture & Agri‐Food Canada

Marc Savard

marc.savard@agr.gc.ca

Agriculture & Agri‐Food Canada

Eric DeBlieck

eric.deblieck@grainmillers.com

Grain Millers

Phil de Kemp

pdeKemp@barleycouncil.com

Mal ng Industry Associa on of Canada /
Barley Council of Canada / Barley and Mal ng
Barley Research Ins tute (BMBRI)

Kevin Hachler

kevin.hachler@ingredion.com

Ingredion

Clint Munro

clintmunro75@yahoo.com

Independent

AAFC Staﬀ

Industry Panelists
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Name

Email Address

Organiza on

Todd Ross

todd.ross@southwestag.ca

Southwest Ag Partners Inc.

james@jayeﬀpartners.ca

Take It Up Consul ng Inc.

Mee ng Facilitator
James Farrar
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