
1

Research
2 0 1 9 

V O L U M E  5 Pulse T H E  R E S E A R C H  U P D AT E  F O R   

P U L S E  G R O W E R S 

Aphanomyces: The 
Hunt for Resistance

The Emergence of 
Plant-Based Protein

Short-Season Soybeans 
for Saskatchewan

The Difficult Task of 
Breeding Chickpeas 



2

Aphanomyces: The Hunt  
for Resistance . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Aphanomyces root rot is an incredibly  

tough disease to crack. Since its discovery 

on the Canadian Prairies, Aphanomyces 

euteiches has become a major limiting factor 

for pea and lentil production. 

The Emergence of  
Plant-Based Protein . . . . . . . . . . . . . . . . . . .

The growing desire of food companies 

to include plant-based proteins in their 

products, presents a golden opportunity  

for pulse growers. 

Front cover image
By developing better 

breeding tools and better 

understanding the chickpea 

genome, Dr. Bunyamin Tar’an 

and his team can help achieve 

their goals of improving yield 

and reducing the agronomic 

constraints surrounding pulse 

production. Page 16. 

Short-Season Soybeans  
for Saskatchewan . . . . . . . . . . . . . . . . . . .

Soybeans have been grown in Eastern 

Canada for many years however, there is 

still much to learn about growing the short-

season varieties in the West. 

The Difficult Task of  
Breeding Chickpeas . . . . . . . . . . . . . . . .

Researchers at the Crop Development 

Centre are looking to locate genes from 

wild relatives to help improve these 

cultivated varieties, so they perform better in 

Saskatchewan’s growing conditions

Table of 
CONTENTS  

4  

8

12

16



3

Research has been a central pillar of Saskatchewan 
Pulse Growers’ (SPG) investment since it was 
established in the 1980s. Producers expected that 
investment in research would be critical to providing 
them with additional cropping options and expanding 
the production of pulses in the province. Since that 
time, research has played a pivotal role in expanding 
the sector from less than 500,000 acres in 1990, to 
nearly eight million acres in Saskatchewan in 2016.

Grower levy investment in research has produced 
pulse varieties with better yield and improved disease 

resistance. Investments in agronomy research have resulted in 
production know-how that has helped make Saskatchewan pulse 
producers amongst the most competitive in the world. As the 
world’s largest exporter of lentils and peas, SPG has also invested 
in research to support the creation of new demand and new uses 
for pulses, to ensure long-term competitiveness and profitability for 
producers.

Investments in basic utilization research for pulses and pulse 
ingredients has, in part, helped to spur the use of Canadian yellow 
peas as ingredients in China (two million tonnes in 2018), and the 
inclusion of pulses in products such as burgers, ready-to-eat foods, 
bread products, pastas, pet food, and more. It is exciting to see food 
and ingredient companies that are now bringing products to market 
that build on the foundational work that has been done. We expect 
that investments that will be made through the Protein Industries 
Canada (PIC) supercluster will expedite this growth.

This magazine highlights just some of the research SPG has 
underway to help increase the yields of established crops such 
as peas and lentils. It also highlights work aimed at increasing 
the production of smaller acreage crops such as soybeans and 
chickpeas. Hopefully, this magazine gives you a good snapshot of 
some of the exciting outcomes that we have targeted and some of 
the research that is helping to reach those goals. As always, do not 
hesitate to reach out to us if you have questions about our research 
program and the investments we are making on growers’ behalf.

Carl Potts, Executive Director

another tool in the fight against Aphanomyces euteiches.

Rotation plays an important role in ensuring that the crops we grow 
today remain viable options for a long time to come. By adding 
new crop options to rotations, we can help to extend the life of 
our current crops while diversifying our offerings to domestic and 
foreign buyers. Soybeans are a relatively new crop for Saskatchewan 
growers, and although they have found a welcome home in some 
operations, others are finding that there is still plenty of room for 
improvement. Investments in soybean research target both the 
development of locally-adapted short-season varieties and answers 
to the agronomic questions that will provide the yield and quality 
required to make this crop a viable option for more growers.

By investing in new, high-protein varieties and the processes 
needed to make them into functional food ingredients, SPG plans 
to support the pulse industry’s goal of moving 25% of Canadian 
pulse production into new markets by 2025. This investment helps 
to position Saskatchewan as a supplier of choice for plant protein. 
With the newly-formed Protein Super Cluster and our collaborators 
at universities and companies, SPG will work to keep opportunities 
for growers at the forefront of the protein conversation. 

These areas are but a few that SPG focuses on that you can read 
contained in this magazine. To get a full sense of the breadth 
and depth of the research that we invest in and leverage, flip to 
the back pages of the magazine (p. 20-23) or visit our complete 
research project listing at saskpulse.com under the Research tab, 
to read more about where we are trying to reduce barriers to pulse 
production in Saskatchewan.

Dave Greenshields, Director of Research and Development

This past year has been one of tariffs, trade wars, and 
tough times for many pulse growers. Research and 
Development (R&D) at SPG has spent time this year 
reviewing past investments to ensure that we are 
focused on the right things for the future. 

This strategic review has reinforced the focus of 
research investment at SPG. Each dollar spent on 
research and development is a grower dollar invested, 
and that investment must show a clear return to the 
growers that it came from.

The main R&D investment area is in plant breeding 
and breeding tools. This year, SPG will invest over $5 million in this 
area to ensure that Saskatchewan growers continue to have access 
to the best genetics available, adapted to our growing conditions. 
When a pulse crop variety is released royalty-free through the 
network of Select Seed Growers, it represents the culmination 
of many years of crossing, selection, and testing. The chickpea 
genetics in Dr. Bunyamin Tar’an’s breeding pipeline come from 
across the world. Through careful crosses, state-of-the-art genetic 
testing, and repeated evaluation and selection in Saskatchewan’s 
harsh growing conditions, Dr. Tar’an has some exciting new 
chickpea varieties that will be available soon. 

Some breeding targets are tougher to hit than others. Since its 
discovery in Saskatchewan in 2012, Aphanomyces euteiches has 
been robbing yield in pea and lentil fields. Germplasm exchanges 
with France and the United States have allowed Drs. Sabine Banniza 
and Tom Warkentin to begin integrating partial resistance to 
Aphanomyces into locally adapted pea varieties. Together with seed 
treatments and smart rotations, these upcoming varieties will add 
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By now, most pulse growers on the Prairies 

know the story: 

• Aphanomyces euteiches was first identified 

in Saskatchewan in 2012

• It affects mainly peas and lentils

Aphanomyces root rot is an incredibly 

tough disease to crack. Since its 

discovery on the Canadian Prairies, 

Aphanomyces euteiches has become a 

major limiting factor for pea and lentil 

production.

Yield losses vary from year to year 

depending on moisture conditions, but 

some estimates peg losses at 50% or 

higher in cases of severe infestation. 

When it comes to Aphanomyces euteiches, 

infestation means that resting spores can 

survive in the soil for decades, providing a 

constant source of inoculum that is ready 

and waiting for the ideal conditions to 

attack.

Part of Saskatchewan Pulse Growers’ 

(SPG) strategic plan is to reduce the 

agronomic constraints that prevent 

pulse producers from achieving the 

highest possible yields and grades.  

That is why SPG funds this research  

into Aphanomyces root  

rot resistance. 

APHANOMYCES: The Hunt for Resistance 

“It is important 
that we find 

genetic solutions
since chemical 

control is 
marginal,” 

says Warkentin.

“

”
Below: A microscopic view of 

Aphanomyces root  

rot oospores

• It is “triggered” in wet years and can still 

show up in dry ones

• Once in a field, it is a permanent problem

• Chemical controls are weak

• Resistant pea and lentil varieties are not 

yet available

That last item is something plant 

pathologists, like Dr. Sabine Banniza, and 

plant breeders, like Dr. Tom Warkentin, 

have been steadily working on for years 

at the Crop Development Centre at the 

University of Saskatchewan. They know just 

as well as others how complex the problem 

is and how urgently solutions are needed.

“It is important that we find genetic 

solutions since chemical control is 

marginal,” says Warkentin, adding that the 

only real option growers have now is to 

observe prohibitively long rotations, at least 

six years, between susceptible crops.

So why is it so tough to find sources of 

resistance and breed that into adapted pea 

and lentil varieties? Part of it comes down 

to the complexity of the disease itself, and 

part of it is the complex nature of resistance 

mechanisms. 

Puzzle Upon Puzzle
To achieve the goal of Aphanomyces-

resistant cultivars, researchers need to 

do three things. First, identify the disease 
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from Saskatchewan and Alberta belong to 

the highly aggressive pathotype I, whereas 

only 12% belonged to the less aggressive 

pathotype III. 

They also found that the isolate used 

finding some answers. 

The first task is to identify the disease 

pathotypes, which vary in virulence, 

meaning some are better than others at 

taking out plants. The bad news? “We 

primarily have the virulent pathotype in 

Saskatchewan and Alberta,” says Banniza.

So far, Banniza and her team have 

determined that the vast majority of strains 

pathotypes they are dealing with – that 

is, what specific variations, or strains, of 

Aphanomyces euteiches exist in the soil here. 

Second, identify pea and lentil germplasm 

that have resistance to those disease 

strains. Third, they need to transfer that 

resistance into pea and lentil germplasm, 

which can then be incorporated into pea 

and lentil breeding programs. 

It sounds straight forward, but it is 

a painstaking process where tens of 

thousands of plants are evaluated through 

experiments designed to not only identify 

disease-causing pathotypes and sources 

of resistance, but also to develop methods 

and techniques to help researchers move 

that resistance into new pea and lentil 

breeding lines more efficiently and evaluate 

the results more quickly.

With funding from SPG, Banniza and 

Warkentin are working together on a 

number of research projects aimed at 

Below: Healthy pea plants with well formed 

nodules (right). Root rot infected peas showing 

no nodule development (left).

Pea plants grown in Aphanomyces-

infested soil in a control greenhouse 

trial.
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by the United States Department of 

Agriculture (USDA) for pea germplasm 

screening is less aggressive than many 

of the Saskatchewan isolates. “That is 

important to know because it tells me that 

any ‘partially resistant’ pea or lentil lines 

identified at the USDA need to be evaluated 

here with Saskatchewan isolates to ensure 

that resistance really works before starting 

to breed with it,” says Banniza. 

“Aphanomyces root rot is similar to 

clubroot in its complexity,” she says. Canola 

growers have experienced resistance 

break down with new clubroot resistant 

cultivars, as a different strain of the disease 

has gained dominance. “Nobody knows 

how durable Aphanomyces resistance is 

because nobody has put out resistant peas 

yet,” says Banniza. “We suspect it can break 

down quickly if not used properly, but we 

do not know for sure.”

Finding Resistance
The traditional way to screen germplasm 

for Aphanomyces root rot resistance is a 

process called pathogenicity testing. This 

involves exposing plant material to disease-

causing strains to see what lives or dies, in 

an effort to find resistant germplasm to use 

in breeding programs.

In one SPG-funded study Banniza and 

her team were able to design molecular 

markers in peas that are specific to the 

Canadian situation to help speed the 

selection process. 

“Resistance to Aphanomyces root rot 

is not complete and it is controlled by 

many genes,” explains Banniza.“Tracing 

all of those genes through the breeding 

programs is difficult using traditional 

pathogenicity testing because resistance 

is quantitative, so the differences between 

different [plant] lines may be very small, 

but as you combine those little differences, 

they become bigger. The molecular 

markers are like tags on many of those 

genes, so you search for those pea lines 

with the highest number of tags.”

Combining the new molecular markers 

with pathogenicity testing makes the 

screening process more robust, allowing 

the team to screen more germplasm 

samples, and screen them quicker than 

they would have been able to through 

traditional pathogenicity testing.

Breeding Resistant Peas 
and Lentils
Banniza and Warkentin tested plant 

germplasm from all over the world 

searching for sources of resistance. It is 

a challenge though, because breeders 

need to marry two things into one plant, 

disease resistance and good performance 

in Canadian conditions.

“Basically, we started out with two 

resources,” says Warkentin. “One, peas 

from elsewhere that have partial resistance 

to Aphanomyces euteiches, but are not in 

themselves high yielding in Saskatchewan, 

Nobody knows how 

durable Aphanomyces 

resistance is because 

nobody has put out 

resistant peas yet.

“

”

Projects Featured

Project Title: Integration of Aphanomyces Resistance Screening Into Rapid 
Generation Technology of Lentil and Pea

Investigators: Dr. Sabine Banniza, Dr. Tom Warkentin, Dr. Bert Vandenberg, 
University of Saskatchewan

Funders: Saskatchewan Pulse Growers ($483,506)

End-date: April 30, 2019

Project Title: Marker-Assisted Selection for Aphanomyces Resistance 
in Pea for Rapid Development of Adapted Pea Varieties With Improved 
Aphanomyces Resistance

Investigators: Dr. Sabine Banniza, Dr. Tom Warkentin, Dr. Kishore Gali, 
University of Saskatchewan

Funders: Saskatchewan Pulse Growers ($308,360)

End-date: March 31, 2019
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and two, our own pea varieties that are high 

yielding in Saskatchewan, but susceptible 

to Aphanomyces euteiches.”

In the case of peas, Banniza and Warkentin 

have made some important gains. “Our 

colleagues in France and the United States 

identified partial resistance, which we are 

breeding into Canadian pea varieties,” says 

Warkentin. 

They then embarked on an intensive 

backcrossing program using rapid 

generation technology (RGT) to move the 

sources of resistance into selected pea 

varieties. “RGT is growing plants under 

conditions where they stay miniature,” 

explains Warkentin. “It allows them to 

mature faster, in about two months instead 

of three, and they can be grown in crowded 

conditions for faster breeding. It is only 

used in the highest priority crosses as it is 

too labour intensive for everything.”

After three years, they were successful 

in getting resistant genes or gene regions 

into the backgrounds of four green and 

two yellow peas. Further breeding and 

pathogenicity testing needs to be done 

before resistant pea varieties can be 

entered into the variety registration process 

that is required before making them 

available to farmers. “I think it will still be 

another five years until growers have seeds 

in their hands,” says Banniza.

On the lentil side, it has not been quite as 

smooth. “We could not find resistance in 

cultivated lentils,” says Banniza. “So we 

started testing wild lentil and found good 

partial resistance in Lens orientalis. This can 

probably be crossed with cultivated lentils 

without any problems.”

This is just the start for lentils, she says, 

explaining that the molecular marker 

platform developed for peas still needs to 

be developed for lentils.

 “We have developed a solid indoor 

screening technique, we have a better 

understanding of the pathogen population, 

we have developed an efficient breeding 

platform for pea and are getting closer to 

having materials that could be tested as 

varieties and then registered, and we have 

found good partial resistance in wild lentil 

relatives, so we can start working on that 

now, too,” says Banniza.    u

Peas showing signs of root rot 

stress early in the growing season.



8

No doubt you have noticed an increasing 

interest in plant-based proteins. The most 

conspicuous example in Canada at the 

moment is the plant-based meat products 

being offered by certain fast food chains. If 

you think this trend is just a flash in the pan, 

think again.

“Plant-based protein is a billion dollar 

business, and global demand for plant-

based protein is projected to continue 

to increase,” says Dr. Bunyamin Tar’an, 

Professor and Agri-Food Innovation Chair 

in Chickpea Breeding and Genetics at the 

Crop Development Centre at the University 

of Saskatchewan (U of S).

To be clear, when Tar’an talks about plant-

based protein, he is not talking about 

a veggie patty with visibly discernable 

ingredients, like grain kernels, carrot 

shreds, peas, mushrooms, or lentils. 

He is talking about specific proteins 

extracted from plants through a process of 

fractionation and used as an ingredient in 

food production.

It is not a new industry, says Dr. Rick 

Green, but it is gaining momentum from 

a new generation of consumers. “The 

millennial consumer is looking for new 

sources of protein,” says Green, President, 

Intellectual Capital Generation with 

KeyLeaf in Saskatoon (formerly POS 

Biosciences), a company that specializes 

in the commercialization of plant-based 

ingredients.

Pulse crops are at the forefront of this 

industry because they offer reliable and 

sustainable proteins and starches that 

are highly prized by food companies. The 

challenge therefore is to ensure that the 

pulses Canadian farmers grow are bred to 

provide the precise qualities food companies 

are looking for, and to ensure that they are 

both functional in the food manufacturing 

process and that they taste good.

The Canadian pulse industry is intensely focused on building new end-use markets 

for pulse crops and has set the goal of “25 by 2025”, meaning 25% of Canada’s pulse 

production will go to new-use markets including food ingredients, foodservice, and pet 

food markets by 2025.

The growing desire of food companies to include plant-based proteins in their products, 

presents a golden opportunity for pulse growers.

It is a complex market involving complex processes and, by funding research like this, 

Saskatchewan Pulse Growers (SPG) is helping the pulse industry meet its stated goal of 

expanding the use of pulses through new market opportunities. 

Below: Peas have increasingly been 

added as a food ingredient in the 

human food, aquaculture, pet food, 

and animal feed markets.

The millennial 
consumer 

 is looking for
new sources of 

protein

“

”

PLANT- BASED PROTEINThe Emergence of 
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in one project, he and Tar’an are trying 

to introduce new genetic diversity into 

CDC Amarillo, a variety well-adapted to 

Saskatchewan, by introducing genetics 

from five diverse pea varieties. “Each of 

those varieties carry one of the following: 

improved resistance to Ascochyta, 

improved resistance to Aphanomyces 

root rot, improved resistance to high 

temperatures at flowering, and improved 

protein concentration in the seeds.”

Introducing those genetics is not a simple 

matter of crossing plants. “We have 

made crosses then backcrosses to CDC 

Amarillo,” explains Warkentin. “Then we 

have used markers to select lines that carry 

specific quarter chromosome segments so 

that we develop a set of lines where each 

carries a different quarter chromosome. 

Since pea has seven chromosomes, we will 

produce approximately 28 such lines for 

each of the five traits mentioned.”

The second project is aimed at developing 

a panel of molecular markers that will, 

as Warkentin says, “help us make faster 

selections for these important traits.”

The end result should be pea varieties that 

are well-adapted to deliver high yields in 

Saskatchewan’s growing conditions along 

with high seed protein content, to take 

advantage of the burgeoning plant-protein 

market.

Making Protein Functional
Simply having a high protein pulse crop is 

not a one-way ticket to the food ingredient 

market. It has to physically work as a food 

ingredient and it has to taste good – and the 

two do not necessarily go hand-in-hand.

This is where Dr. Lingyun Chen, Professor 

and Canada Research Chair in the Faculty 

of Agricultural Life and Environmental 

Sciences at the University of Alberta, 

comes in. Her SPG-funded research 

Breeding High Protein 
Pulses
With funding from SPG, Tar’an and fellow 

pulse breeder, Dr. Tom Warkentin, are 

working on two projects designed to 

improve the genetic diversity of peas, and 

improve agronomic characteristics to help 

growers better access the plant protein 

ingredient market.

“Broad genetic diversity is key to continued 

progress in genetic improvement of peas 

in Canada,” says Tar’an, adding improving 

diversity is partly driven by the simple need 

to ensure this crop remains resilient in the 

face of changing weather patterns, and new 

disease pressures. “At the same time, the 

increasing demand for plant-based protein 

globally also opens up opportunity for field 

peas to fill the gap.”

“Both of these projects involve the use 

of molecular markers to improve pea 

breeding,” says Warkentin, adding that 

Warburtons, a leading bakery 

company in the U.K. has seen lift in 

the bakery sales category thanks 

to high protein products made with 

pulse ingredients. Their wholemeal 

thins include pulse ingredients 

which is resonating with U.K. 

consumers. 
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is looking broadly into value-added 

applications for pulse proteins in human 

foods. More specifically, she is looking at 

whether or not a pulse’s variety, growing 

conditions, and the way it is processed, 

have impacts on protein functionality.

“Protein is used as a macronutrient and 

also as a functional ingredient, like how 

egg whites function in a sponge cake, for 

example,” explains Chen, adding that she is 

looking at pea, lentil, and faba bean protein 

in her study.

To become a food ingredient, pulse protein 

must be extracted from the seed to create 

an isolate – a lentil protein isolate (LPI), for 

instance. “Currently, the industry is focused 

on getting high yields from the extraction 

process,” says Chen. “This certainly 

increases the protein yield, but it can result 

in a protein structure change, so we are 

looking at how the processing parameters 

can affect functionality, not just yield.” To 

be functional as a food ingredient, that 

protein has to be useful as an emulsifier, a 

gelling agent, or offer foaming properties. 

“All pulses have a different protein 

structure,” says Chen. “Lentil has very 

good foaming capacity, better than pea or 

faba bean, and we think it could be good 

at providing aeration in baked goods.” She 

adds that faba bean protein has strong 

gelling capacity and pea protein is good in 

Above: Food companies are turning to plant-

based ingredients to add protein as well as 

expanded food choices to today’s changing 

consumer tastes.
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most capacities, but has a beany flavour 

that is undesirable.

This is a critical factor. Protein isolates from 

both peas and lentils have that off-putting 

beany flavour, which is something Dr. Mike 

Nickerson, Professor in the Department of 

Food and Bioproduct Sciences at the U of S, 

and also Ministry of Agriculture Strategic 

Research Program Chair in Protein Quality 

and Utilization, is looking into.

The off-flavours are not easy to remove, 

even in more highly processed protein 

isolates. Nickerson is looking at how 

modifying these processes can affect the 

functionality and taste of protein isolates 

from peas, lentils, and faba beans. 

New Markets, New 
Profitability?
Back at KeyLeaf, Rick Green sees a big 

future for pulse-based plant protein. “The 

food industry has realized the potential, 

globally,” he says. “Even beef companies 

are investing in plant protein – it is not beef 

or plants, it is both.”

He says it can take a long time and a lot 

of experimentation to successfully get 

plant-based protein into common foods, 

but once it is done, it is hard to turn back, 

meaning this could be a very secure market 

for Canadian pulse producers. “Once the 

industry starts using your ingredient, they 

cannot change it easily,” he says. 

“For farmers, this market adds so much 

more value and provides the opportunity 

for them to have greater influence on the 

utilization of their crops,” says Green, 

adding he can see a day when producers 

can sell their crops into a higher-value 

specialty ingredients market. “I do not 

see why the farm community should not 

benefit from this.”    u
Above: These products contain protein from pulses. As demand for pea protein increases 

for food markets, there is increasing opportunity for pulse growers.

Projects Featured 

Project Title: Value-Added 
Applications of Pulse Proteins for 
Human Foods

Investigators: Dr. Lingyun Chen, 
Dr. Darren Walkey, University 
of Alberta, Dr. Jay Han, Food 
Development Centre, Alberta

Funders: Saskatchewan Pulse 
Growers ($149,500), National 
Sciences and Engineering 
Research Council of Canada

Total Project Cost: $398,700

End-date: March 31, 2019

Project Title: Marker Assisted 
Introgression of Useful New 
Diversity Into the Pea Genome for 
Rapid Cultivar Improvement

Investigators: Dr. Tom Warkentin, 
Dr. Bunyamin Tar’an, Dr. Kishore 
Gali, University of Saskatchewan 

Funders: Saskatchewan Pulse 
Growers ($175,880), Agriculture 
Development Fund, Western 
Grains Research Foundation 

Total Project Cost: $504,698.70

End-date: December 1, 2019

Project Title: SNP Marker Panel 
for Profiling Pea Lines and its 
Effectiveness in Breeding for High 
Seed Protein Concentration

Investigators: Dr. Tom Warkentin, 
Dr. Bunyamin Tar’an, Dr. Kishore 
Gali, University of Saskatchewan

Funders: Saskatchewan Pulse 
Growers ($221,691), Agriculture 
Development Fund 

Total Project Cost: $414,466.25

End-date: June 21, 2021

Project Title: Modification of a 
Commercial Lentil, Pea, and Faba 
Bean Isolate Production Process 
for Improved Flavour Profiles

Investigators: Dr. Michael 
Nickerson, University of 
Saskatchewan, Dr. Rick Green, 
KeyLeaf (POS BioSciences), 
Dr. Shannon Hood-Niefer, 
Saskatchewan Food Development 
Centre

Funders: Saskatchewan Pulse 
Growers ($115,000), Agriculture 
Development Fund

Total Project Cost: $230,000

End-date: December 2, 2019
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Soybeans have been grown in Eastern 

Canada for many years however, there 

is still much to learn about growing the 

short-season varieties in the West. This is 

particularly true in Saskatchewan where 

acres are increasing as a new crop option. 

Farmers and researchers alike would love to 

know more about the mechanisms behind 

yield formation in these shorter, colder, 

drier seasons, if nitrogen fixation is different 

here than in the East, or even just have 

better insight into what works and what 

does not for these unique varieties.

“We do not know a lot about short-season 

soybeans because they have not been 

around for long,” says Dr. Diane Knight, 

Professor in the College of Agriculture 

and Bioresources at the University of 

Saskatchewan (U of S). “Everyone assumed 

that they would perform just like the long-

season varieties we are more familiar with, 

but they do not.”

Knight is one of four principal researchers 

heading up a number of SPG-funded 

studies that aim to fill in some fairly large 

knowledge gaps concerning short-season 

soybeans. 

The projects (some which began in the 

spring of 2018 and will run for up to five 

years) support and overlap with each 

other in a collaborative effort that is truly 

impressive. One researcher’s findings 

can help inform another’s to build a more 

complete picture of short-season soybeans 

and, in five years’ time, this research will 

provide the tools for more successful 

and consistent short-season soybean 

production. 

Nitrogen and the  
Short Season
Knight is looking at how the nitrogen cycle 

is different for short-season soybeans. 

Specifically, she wants to measure 

biological nitrogen fixation and nitrogen 

uptake in a number of short-season 

soybean varieties and how that translates 

into protein content in grain and residue.

The impetus for this research is that short-

season soybean varieties have a lower 

percentage of seed protein than their longer 

season counterparts and no one quite 

knows why.

“There is some evidence from research in 

the United States that the nitrogen found in 

the seed protein preferentially comes from 

nitrogen fixation, so from the atmospheric 

nitrogen the plant fixes and not the fertilizer 

we put down with the seed,” says Knight. 

She explains that it takes more energy for 

the plant to fix nitrogen than to take it up, 

so one of the things she is looking at is 

whether or not biological nitrogen fixation 

is able to supply enough nitrogen to achieve 

optimal nitrogen content in the grain, or 

seed. 

Short-season soybeans represent a huge opportunity for pulse growers in Saskatchewan, 

but as with any new crop, there are a lot of hurdles to overcome and that will only happen 

with targeted research investment.

It is part of Saskatchewan Pulse Growers’ (SPG)  strategy to ensure pulses are a profitable 

and sustainable crop option for every grower in this province. Fostering the development of 

soybeans so that they become a consistently profitable option is definitely part of that effort. 

SASKATCHEWAN

Short-Season 
Soybeans for 

Short-season  
soybean varieties have 

a lower percentage 
of seed protein than 
their longer season 
counterparts and 

no one quite  
knows why.

“

”

Above: The CFCRA is a national collaboration comprised of provincial producer organizations and 

industry partners, including: Atlantic Grains Council; Producteurs de grains du Quebec; Grain Farmers of 

Ontario; Manitoba Corn Growers Association; Manitoba Pulse & Soybean Growers; Saskatchewan Pulse 

Growers; Prairie Oat Growers Association; SeCan; and FP Genetics.
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of Plant Sciences at the U of S, who is 

looking at the physiology of yield formation 

and beating the cold in northern latitude 

soybeans. 

“We will be looking at 24 genotypes of 

soybean, including conventional and 

Roundup Ready® types,” she says. All are 

in maturity group 00 and 000 and there 

will also be a subset of new short-season 

varieties from Dr. Leonid Savitch’s program 

in Ottawa.

“Part of this project will be to do some very 

accurate growth staging,” says Bueckert, 

adding that there is next-to-no published 

research on short-season soybeans, so 

farmers have limited information when it 

comes to variety selection.

“The number one thing that confuses 

everyone is heat units,” she says. “One 

thing soybeans do when they get under 

stress is stop growing, but they still 

accumulate heat units.” How heat unit 

“We know soybeans are a decent nitrogen 

fixer and I am trying to find out if biological 

nitrogen fixation is a limiting factor for 

protein development,” she says. “What I 

think might be happening is that the shorter 

season just does not give them enough 

time to build protein in the seed.” 

Knight’s research will be looking at nitrogen 

uptake rates at different growth stages, the 

impact of cold temperatures on biological 

nitrogen fixation, and examining nodules 

to see what rhizobia are present there, and 

where they came from – applied inoculant 

or natural populations. “We want to know 

who is getting into the nodules and fixing 

nitrogen,” says Knight. “How good are the 

ones we are introducing compared to the 

rhizobia already there?” 

Beating the Cold
Knight will be piggybacking some of her 

work on the soybean plots of Dr. Rosalind 

Bueckert, Professor in the Department 

ratings translate to actual field performance 

in a region where cold and short days might 

be limiting factors is something Bueckert 

wants to find out.

Her project will look at how cool 

temperatures affect yield formation 

processes in short-season soybeans. These 

processes include flowering patterns (days 

to flowering, duration, maturity, yield, and 

number of nodes) as well as plant growth 

and development characteristics, such as 

pods per node, seeds per pod, and seed 

size, all of which impact yield. 

The end goal is to figure out how cool 

temperatures and other abiotic stressors 

affect yield formation and identify key 

traits for varietal improvement. Bueckert 

indicated that, to date, there has been an 

emphasis in trait development on herbicide 

resistance, but knowing what traits govern 

cold and stress tolerance could open some 

new possibilities. 

Research into short-season soybeans 

adapted to Saskatchewan’s growing 

conditions provides another crop for 

growers to add to their rotation.
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Protecting the Roots
As soybean acreage grows in the west, 

many of the root diseases that are 

prevalent in Eastern Canada are beginning 

to appear here and Dr. Debra McLaren, 

a Crop Production Pathologist with 

Agriculture and Agri-Food Canada (AAFC) 

in Brandon, is leading a research project 

looking at this issue. “Having another crop 

in the rotation is important,” says McLaren. 

“The big thing with any new crop coming in 

are diseases, like root rots.”

The work involves a national study on 

root diseases of soybeans with the goal of 

providing farmers with better management 

tools and options. Along with SPG, this 

project is supported by the Canadian 

Agriculture Partnership and the Manitoba 

Pulse and Soybean Growers.

Take Phytophthora. “We started to see 

it here in 2013, and in 2014 we started to 

figure out what races we were looking at 

here,” she says. McLaren and her team are 

identifying which races are predominant 

in the West so growers can select soybean 

cultivars with appropriate resistance, and 

so breeders can develop cultivars that are 

resistant to new races of Phytophthora. 

Other team members are also identifying 

Phytophthora races in Eastern Canada.

McLaren’s project also involves surveys 

of Fusarium, Rhizoctonia, and Pythium spp. 

as well as soybean cyst nematode. It will 

also monitor the spread of sudden death 

syndrome in Ontario and set up a sudden 

death syndrome nursery to screen short-

season soybean lines for tolerance to this 

disease. 

Of course, knowing what disease 

pathogens are present in a field is the 

The project will 
look at how cool 

temperatures affect 
yield formation 

processes in  
short-season 

soybeans.

“

”

Research is digging into how cool temperatures 

affect yield formation processes for short-season 

soybeans
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starting point for any management plan, 

so growers will be pleased to learn that 

this project also involves expanding 

molecular diagnostics for fast and specific 

identification of pathogens, which, in turn, 

reduces turn-around time for final test 

results, and improves decision making for 

disease risk management.

“We would like, with this research, to be 

able to say we have good disease risk 

assessment tools so growers can select the 

right ones to manage soybean diseases,” 

says McLaren. 

Supporting the Work
Of course, all the work being done on short-

season soybeans requires, short-season 

soybean material to work with. Dr. Leonid 

Savitch, Research Scientist with AAFC in 

Ottawa, is doing some of this foundational 

work and providing material that Bueckert 

and Knight can use in their studies.

Savitch is looking to identify soybean 

germplasm with better cold stress 

tolerance and a greater ability to withstand 

reproductive development delays, caused 

by low temperatures. He is also developing 

screening tests to help identify these 

qualities more efficiently. 

Essentially, Savitch is looking for soybean 

material that should do well in the west and 

Bueckert and Knight are putting it in the 

field to see how it performs as they conduct 

their own nitrogen fixation, and stress 

tolerance research projects.

In the end, short-season soybeans are still 

a very new crop. Knight says it can be hard 

to identify what is and is not a short-season 

variety because success one year may 

not be repeated the next. “When I look at 

the data, so much depends what year it is 

grown in.” 

That is a sentiment many western soybean 

growers can probably relate to as they have 

watched a variety they have had previous 

success with completely collapse before 

their eyes for no discernable reason. 

The research all these scientists are 

doing should provide some answers and 

strengthen the western soybean scene. 

“My client is the grower,” says McLaren. “It 

means a lot to me to get this information 

out to them. It is a good feeling.”    u

Right: Researchers from Agriculture and 

Agri-Food Canada are breeding short-season 

soybean varieties that can withstand cooler 

spring seeding conditions.

Projects Featured 

Project Title: Biological Nitrogen 
Fixation in Short-Season Soybean 
Varieties for Saskatchewan

Investigators: Dr. J. Diane Knight, 
University of Saskatchewan

Funders: Saskatchewan Pulse 
Growers ($173,765), Western 
Grains Research Foundation

Total Project Cost: $347,531

End-date: June 30, 2021

Project Title: Supporting Western 
and Northern Expansion of 
Soybean in Canada

Investigators: Dr. Leonid Savitch, 
Agriculture and Agri-Food 
Canada

Funders: Saskatchewan Pulse 
Growers ($134,772), Canadian 
Agriculture Partnership 
Programming – Agriculture and 
Agri-Food Canada

Total Project Cost: $449,240

End-date: May 31, 2023

Project Title: Northern Latitude 
Soybean – Physiology of Yield 
Formation and Beating the Cold

Investigators: Dr. Rosalind 
Bueckert, University of 
Saskatchewan

Funders: Saskatchewan Pulse 
Growers ($182,684), Canadian 
Agriculture Partnership 
Programming – Agriculture and 
Agri-Food Canada

Total Project Cost: $608,946

End-date: May 31, 2023

Project Title: Strategies 
for Effective and Durable 
Management of Phytophthora and 
Root Rot Complexes of Soybean

Investigators: Dr. Debra McLaren, 
Agriculture and Agri-Food Canada

Funders: Saskatchewan Pulse 
Growers ($70,066), Manitoba 
Pulse & Soybean Growers, Grain 
Farmers of Ontario

Total Project Cost: $718,294

End-date: May 31, 2023
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Chickpeas have been grown in 

Saskatchewan for many years, at varying 

acreage levels. In 2018, high prices had 

farmers seeding over double the acres they 

did in 2017 (from 160,000 acres in 2017 to 

368,600 acres in 2018). 

While many chickpeas were harvested 

successfully, others faced challenges 

related to disease, as chickpeas are highly 

susceptible. Breeding for disease resistance 

and early maturity in chickpeas takes time.

“The four most important traits in 

chickpeas, especially for Canadian farmers, 

are resistance to Ascochyta blight, large 

seed size – especially for the Kabuli-type, 

early maturity, and acceptable yield,” says 

Dr. Bunyamin Tar’an, a chickpea breeder 

at the Crop Development Centre (CDC) at 

the University of Saskatchewan. “Putting 

all those traits together in a single variety 

still poses a big challenge to the breeding 

program. Adding some additional and 

desirable traits, like tolerance to herbicide, 

upright plant stature, and a better 

nutritional profile adds another layer of 

challenge.”

Tar’an explains that a central problem for 

breeders is the lack of genetic diversity 

among chickpeas. All of the varieties 

commercially grown today are genetically 

related – even Desi and Kabuli types share 

a lot of the same DNA – so finding chickpea 

germplasm that carries desirable traits, like 

disease tolerance, means researchers have 

to dig through wild relatives of chickpea to 

find what they are looking for.

Since 1997, Saskatchewan Pulse Growers (SPG) has commercialized 125 pulse crop 

varieties, in many market classes, through its Variety Commercialization Program. It is 

important work aimed at developing new, publicly available pulse crop varieties with 

improved performance for growers across Saskatchewan.

SPG wants every farmer in Saskatchewan to have viable pulse crop options for their 

rotation, no matter where they farm, and that can only happen when  work into varietal 

improvement is funded, much like the chickpea work undertaken by Dr. Bunyamin Tar’an.

By developing better breeding tools and better understanding the chickpea genome, he 

and his team can help achieve their goals of improving yield and reducing the agronomic 

constraints surrounding pulse production. In the case of chickpeas, finding sources of 

disease resistance and early maturity will go a long way to do that.

BREEDING CHICKPEASThe Difficult Task of

This work has 
generated information 
about the genetics of 
traits in chickpeas, 

including traits that are 
important to farmers 

for successful chickpea 
production.

“

”

 

 

Wild relatives of cultivated chickpeas are being examined to find genes that can help improve 

disease resistance, encourage early maturity, and increase yield.
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Building a Breeders’ 
Toolbox
Tar’an recently completed three studies 

aimed at developing new breeding 

tools for chickpeas. One looked at the 

genome architecture and dynamics of 

109 elite Canadian chickpea lines. The 

second project focused on re-sequencing 

251 chickpea accessions (or chickpea 

germplasm). The third was aimed at 

developing a new genomic breeding tool for 

chickpeas.

All three projects were linked and, in many 

ways, they all started with the need to 

sequence the chickpea genomes. 

The genome of CDC Frontier was 

sequenced in 2013. Tar’an explains that 

this gave breeders a general blueprint of 

the genetic makeup of chickpeas – kind 

of a reference genome, as it were. “The 

next step was to examine thoroughly the 

variability of the genetic makeup of other 

existing varieties through a process called 

re-sequencing, and linking that genetic 

variability with the actual field performance 

of those varieties.”

Tar’an says that by re-sequencing these 

chickpea varieties, researchers were able 

to better understand the genetic origins of 

physical traits they observed in the plants. 

“This provided us with a tremendous 

resource of information of DNA sequence 

variability across cultivars, which we used 

to develop the SNP chip.”

What is a SNP chip? “It is also known as a 

SNP array and is a collection of thousands 

of single nucleotide variations in one chip,” 

says Tar’an. “In the case of chickpea, there 

are over 60 thousand SNP variabilities in 

the chip.” 

In layman’s terms, SNPs, or single 

nucleotide polymorphisms, are regions 

on the genome that are variable and could 

be associated with specific traits. A SNP 

That leads to a second key problem, which 

is getting those traits from wild relatives 

into chickpea elite breeding lines and 

developing tools to make that breeding 

process accurate and efficient. In other 

words, finding the genes that govern early 

maturity, say, in a wild relative is only part 

of the battle. Crossing genetically diverse 

lines can be challenging so breeders need 

tools that will help them quickly assess 

the lines resulting from these crosses, to 

identify which ones have the traits they 

want to carry forward. 

Even that description makes the task sound 

a lot easier than it actually is. While much 

work has been done to better understand 

and sequence chickpea DNA and also 

identify wild germplasm with desirable 

traits, there is still much more to do in 

terms of developing the kinds of tools 

breeders need to finally bring new varieties 

to Canadian growers. This is the important 

work Tar’an and his team has been doing 

with funding from SPG.

Cultivated chickpea varieties have made up 

the bulk of seeded acres in Saskatchewan. 

Researchers at the Crop Development 

Centre are looking to locate genes from 

wild relatives to help improve these 

cultivated varieties, so they perform 

better in Saskatchewan’s 

growing conditions.
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chip is a collection of thousands of SNP 

variations across the chickpea genome that 

are put together into one place. It is a tool 

that allows breeders to much more quickly 

screen large chickpea populations for the 

variability and the traits they are interested 

in, keeping the ones they want to advance 

and letting the others go.

“SNP chip technology has been widely used 

in many major crops, like wheat, soybeans, 

corn, and rice,” says Tar’an. It has not been 

available for chickpeas and other legumes 

because the genomic information needed 

to develop such a tool has, until now, been 

very thin.

This is particularly useful when it comes 

to the wild chickpea germplasm being 

introduced into breeding programs. “The 

output from these three projects can be 

used as a tool to screen the materials form 

the wild chickpea projects,” says Tar’an. 

“The progeny of the wild crosses possess 

characteristics that are lacking in cultivated 

varieties, such as better tolerance to frost 

and heat conditions, as well as better 

resistance to some root diseases.” 

Still Some Road to Walk
A better understanding of the chickpea 

genome, access to wild germplasm with 

desirable traits, and new breeding tools 

all bode well for the arrival of improved 

chickpea cultivars with traits farmers want.

“Currently, worldwide chickpea production 

exceeds demand. Buyers are looking for 

top quality, so it is critical that Canadian 

chickpeas meet these expectations,” 

says Laurie Friesen, SPG’s Seed Program 

Manager. 

She says that Tar’an’s focus on disease 

resistance, early maturity (which should 

greatly reduce green seed content thereby 

improving quality), and large seed size are 

key to achieving better market access for 

Canadian farmers. 

Tar’an says that while breeders are 

much farther along the road toward 

these goals, there is still a lot of work 

to be done, including work to test the 

utility of the SNP chip his team has just 

developed. The genetic mechanisms that 

influence agronomic traits, like yield and 

disease resistance, are highly complex in 

themselves, never mind how changes in the 

growing environment from year-to-year 

impact how those traits are expressed. 

“These projects were geared toward 

breeding tool development that will allow 

Chickpea Variety BREEDING TIMELINE

Identifying useful 
diversity 
Evaluating potential new 
parents from across the 
world to identify traits of 
interest that could lead to 
improvement of disease 
resistance, abiotic stress 
tolerance, quality, and yield. 

Introducing useful 
diversity 
Crossing parents in single 
or multi-parent crosses 
to produce F1 seeds that 
can potentially produce 
offspring that inherit 
superior traits (yield, 
quality, disease resistance 
for example). 

Early selection 
progeny 
For traits that have reliable 
molecular markers, the F1 
seeds from multiparent 
crosses are screened using 
molecular markers. Only 
the selected seeds are 
grown to produce F2 seeds. 

Evaluation for  
early generation 
Evaluating F2 populations 
in the field for key 
agronomic traits such 
as maturity and disease 
resistance, as well as seed 
type. A number of single 
plants are harvested from 
each population. 

Evaluation for  
critical traits 
The F3 generation are 
grown in microplots and 
selected based on disease 
resistance, early maturity, 
and visual seed quality. 

0 3-6 months Year 1 Year 1 Year 2 Year 3

+
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for a more effective and quick selection 

process,” says Tar’an. “At the same time, 

this work has generated a wealth of 

information about the genetics of the 

important traits in chickpeas, including 

traits that are important to farmers for 

successful chickpea production under 

Canadian conditions, as well as traits 

that are important to processors and 

consumers, such as nutritional profile.”

Tar’an warns that a herbicide-resistant, 

Ascochyta-tolerant, early maturing, high-

yielding, upright chickpea, may still be a 

ways off, but with the new tools he and his 

team have developed, they are much closer 

than they used to be. “In the meantime, 

we will continue to develop and deliver 

improved chickpea cultivars to Western 

Canadian farmers.”    u

Chickpea Variety BREEDING TIMELINE

Evaluating yield 
potential 
F4 generation are grown 
in unreplicated 3 row-long 
plots at 1-2 locations, focus 
on disease, maturity, seed 
quality, first year yield 
potential. 

Evaluating yield 
potential 
F5 generation of selected 
lines are grown at four 
locations with 2-3 
replications – focus on 
yield, disease, maturity, 
seed size, and other 
qualities. 

Evaluating yield 
potential  
F6 generation of selected 
lines (first year elite trial) 
grown at 5-6 locations  
with three replications.   
F7 generation of selected 
lines (second year elite 
trial) grown at 5-6 locations 
with three replications. 

Evaluating yield 
potential
F8 and higher generation 
(Regional Trial) of selected 
lines at 8-10 locations with 
three replications.

Seed released  
to growers
Newly developed  
pulse varieties are  
released royalty-free  
to Saskatchewan  
pulse growers through 
the SPG Variety Release 
Program.

Year 4 Year 5 Year 6-7 Year 8 Year 9

l l l l l
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Projects Featured 

Project Title: Understanding 
Genome Architecture and 
Genome Dynamics of Elite 
Canadian Chickpea Varieties 
for Facilitating Molecular 
Breeding

Investigators: Dr. Bunyamin 
Tar’an, University of 
Saskatchewan

Funders: Saskatchewan 
Pulse Growers ($299,705), 
Agriculture Development 
Fund 

Total Project Cost: $560,318

End-date: February 15, 2016

Project Title: Toward Next 
Generation Chickpea 
Breeding: Resequencing 
Diverse Chickpea 
Accessions

Investigators: Dr. 
Bunyamin Tar’an, 
University of 
Saskatchewan

Funders: Saskatchewan 
Pulse Growers ($590,488)

End-date: March 31, 2018

Project Title: 50K Single 
Nucleotide Polymorphism 
(SNP) Chip Development 
for Genomic-Enabling 
Chickpea Breeding

Investigators: Dr. 
Bunyamin Tar’an, 
University of 
Saskatchewan

Funders: Saskatchewan 
Pulse Growers ($921,988)

End-date: February 28, 
2021
     

SPG
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Project Title Institution Researcher(s) SPG  Funding

Diversifying Cropping Options for the Brown Soils Through Intercropping Agriculture and Agri-Food Canada Dr. Myriam R. Fernandez $ 83,828

Coordinated Surveillance, Forecasting, and Risk Warning Systems for Field  
Crop Insect Pests of the Prairie Ecosystem Agriculture and Agri-Food Canada Dr. Owen Olfert $100,000

Knowledge, Tools and Practices to Manage Insect Pests of Pulse Crops in Saskatchewan Agriculture and Agri-Food Canada Dr. Meghan Vankosky $99,762

Epidemiology of Chocolate Spot on Faba Bean Agriculture and Agri-Food Canada Dr. Syama Chatterton $121,296

Enhancing the Long-Term Sustainability of Pulse Cultivation Using Systems Approaches Agriculture and Agri-Food Canada Dr. Yantai Gan $1,004,036

Cover Cropping as Part of a Rotation Strategy to Reduce Pea Root Rot
Agriculture and Agri-Food Canada                                            
University of Saskatchewan -  
Dept. of Plant Sciences

Dr. Syama Chatterton                
Dr. Steven Shirtliffe $433,832

Evaluation of Contrasting Forage Pea Cultivars in Mixtures with Cereals for  
Greenfeed Production in Saskatchewan

University of Saskatchewan -  
Dept. of Plant Sciences Dr. Bill Biligetu $84,079

Enhancing Weed Science in Pulse Crops: Towards a Robust Strategy for  
Long-Term Weed Management

University of Saskatchewan -  
Dept. of Plant Sciences Dr. Christian Willenborg $2,023,021

Using Synchrotron Methods to Detect Heat Resistant Pea – Pollen and Leaf Wax Structure University of Saskatchewan -  
Dept. of Plant Sciences Dr. Rosalind Bueckert $143,175

Potential Seeds in Heat – Improving Pea Ovule Heat Tolerance University of Saskatchewan -  
Dept. of Plant Sciences Dr. Rosalind Bueckert $195,069

Reducing Weed Seed Production in Herbicide-Resistant Weeds with  
Pre-Harvest Herbicide Application

University of Saskatchewan -  
Dept. of Plant Sciences Dr. Steven Shirtliffe $104,650

Optimum Seeding Rate, Row Spacing, and Disease Management in Faba Bean Varieties University of Saskatchewan -  
Dept. of Plant Sciences Dr. Steven Shirtliffe $449,591

Developing Field Pea Varietal Blends for Higher Yields and Pest Suppression University of Saskatchewan -  
Dept. of Plant Sciences Dr. Steven Shirtliffe $101,061

Effects of Vertical Tillage on Soil Structure and Crop Yields in Southern Saskatchewan University of Saskatchewan -  
Dept. of Soil Science Dr. Bing Si $49,766

Crop Water Footprints and Virtual Water Flows: A Comprehensive Evaluation of Crop 
Water Use in Saskatchewan

University of Saskatchewan -  
Dept. of Soil Science Dr. Bing Si $115,000

Has Transition to No-Tillage Resulted in More Free-Living Soil Nitrogen Fixation? University of Saskatchewan -  
Dept. of Soil Science Dr. Diane Knight $114,885

Canola Grown Before a Pulse Crop: Is Biological Nitrogen Fixation Affected? University of Saskatchewan -  
Dept. of Soil Science Dr. Diane Knight $130,720

Nutrient Uptake and Nitrogen Fixation by Faba Bean in Saskatchewan University of Saskatchewan -  
Dept. of Soil Science Dr. Jeff Schoenau $37,519

Crop Response to Foliar Applied Phosphorus Fertilizers University of Saskatchewan -  
Dept. of Soil Science Dr. Jeff Schoenau $20,010

Tolerance of Pulse Crops to Seed Placed Nitrogen Fertilizer University of Saskatchewan -  
Dept. of Soil Science Dr. Jeff Schoenau $51,117

Quantifying the Contribution of Pulse Crop Residues to Greenhouse Gas Emissions, 
Nitrogen Nutrition, and the Growth of a Subsequent Wheat Crop: A Dual Isotope  
Labeling Approach

University of Saskatchewan -  
Dept. of Soil Science Dr. Richard Farrell $368,845

Lentil Input Study Western Applied Research 
Corporation Jessica Weber $118,680

Monitoring SOC on Commercial Direct-Seeded Fields Across Saskatchewan – Phase 4 Saskatchewan Soil Conservation 
Association Gerry Burgess $41,055

Biological Nitrogen Fixation in Short-Season Soybean Varieties for Saskatchewan University of Saskatchewan -  
Dept. of Soil Science Dr. Diane Knight $173,765

Feasibility of Intercropping for Conventional Agriculture in Saskatchewan Prairie Agricultural Machinery 
Institute Charley Sprenger $32,123

Glyphosate- or Auxinic-Resistant Kochia and Russian Thistle Prairie Surveys Agriculture and Agri-Food Canada Julia Leeson $5,000

Prairie Weed Surveys Agriculture and Agri-Food Canada Julia Leeson $75,000

Coordinated Monitoring of Field Crop Insect Pests in the Prairie Ecosystem Agriculture and Agri-Food Canada Dr. Meghan Vankosky $20,000

SPG Research Investment AGRONOMY RESEARCH



2 1

Coordination of a Crop Disease Monitoring Network for Western Canada Agriculture and Agri-Food Canada Dr. Kelly Turkington $3,000

Spray Drift Management Under Changing Operational Requirements Prairie Agricultural Machinery 
Institute Dr. Hubert Landry $40,000

Vigilance Towards Plant Nematodes to Sustain Pulse Production on the Canadian Prairies University of Manitoba -  
Dept. of Soil Science Dr. Mario Tenuta $130,230

Supporting Western and Northern Expansion of Soybean in Canada Agriculture and Agri-Food Canada Dr. Leonid Savitch $147,279

Northern Latitude Soybean – Physiology of Yield Formation and Beating the Cold University of Saskatchewan -  
Dept. of Plant Sciences Dr. Rosalind Bueckert $199,637

Strategies for Effective and Durable Management of Phytophthora and Root Rot 
Complexes of Soybean Agriculture and Agri-Food Canada Dr. Debra McLaren $76,568

Total SPG Agronomy Research Funding                                                                                $6,893,600

Projects listed reflect those active during the September 1, 2018 to August 31, 2019 fiscal year. 
Funding amounts in these tables represent Saskatchewan Pulse Growers’ multi-year commitment to each project.

Project Title Institution Researcher(s) SPG  Funding

Soyagen: Improving Yield and Disease Resistance in Short-Season Soybean Université Laval Dr. François Belzile $115,000

Application of Genomics to Innovation in the Lentil Economy (AGILE)
University of Saskatchewan - 
Dept. of Plant Sciences                                  
University of California Davis

Dr. Kirstin Bett 
Dr. Doug Cook                     $1,517,688

Towards Generating Multiple-Fungal Disease Resistance in Lentil University of Saskatchewan - CDC Dr. Sabine Banniza $297,820

Integration of Aphanomyces Resistance Screening into Rapid Generation  
Technology of Lentil and Pea University of Saskatchewan - CDC Dr. Sabine Banniza $483,506

Pulse Crop Advancement Agreement University of Saskatchewan - CDC Dr. Kofi Agblor $22,617,300

Marker-Assisted Introgression of Useful New Diversity into the Pea Genome  
for Rapid Cultivar Improvement University of Saskatchewan - CDC Dr. Tom Warkentin $175,880

Pulse Crop Regional Trials in Saskatchewan University of Saskatchewan - CDC Dr. Tom Warkentin $1,575,938

Marker-Assisted Selection for Aphanomyces Resistance in Pea for Rapid  
Development of Adapted Pea Varieties with Improved Aphanomyces Resistance University of Saskatchewan - CDC Dr. Sabine Banniza $308,360

Genetic Analysis of Flowering Genes and Their Associated Effects on  
Agronomic Performance and Stress Tolerance in Chickpea University of Saskatchewan - CDC Dr. Bunyamin Tar’an $172,737

Development of Adapted High Yielding Faba Bean for Saskatchewan University of Saskatchewan - CDC Dr. Bunyamin Tar’an $675,257

50K Single Nucleotide Polymorphisms (SNP) Chip Development for  
Genomic-Enabling Chickpea Breeding University of Saskatchewan - CDC Dr. Bunyamin Tar’an $921,998

Development of Metribuzin Tolerant Chickpea: Proof of Concept Validation of  
CRISPR Based Gene Editing Tools in Chickpea University of Saskatchewan - CDC Dr. Bunyamin Tar’an $318,656

SNP Marker Panel for Profiling Pea Lines and its Effectiveness in Breeding for  
High Seed Protein Concentration University of Saskatchewan - CDC Dr. Tom Warkentin $221,691

Western Canada Short Season Soybean Regional Variety Trials

AAFC Melfort Research Farm,  
AAFC Scott Research Farm, AAFC 
Indian Head Research Farm, Irrigation 
Crop Diversification Corporation,  
South East Research Farm, Nutrien, 
University of Saskatchewan

Karen Strukoff,  
Greg Ford, William May, 
Garry Hnatowich,   
Lana Shaw, Tim Ferguson,  
Dr. Tom Warketin

$105,000

Development of Genetically Improved Field Pea Varieties and Germplasm for  
the Canadian Pulse Industry, and Evaluation of Flavor, Physicochemical, and  
Functional Characteristics in High Protein Pea Breeding Lines

Agriculture and Agri-Food Canada 
Alberta Agriculture and Forestry

Dr. Dengjin Bing 
Dr. Jay Han $70,467

SPG Research Investment GENETIC IMPROVEMENT RESEARCH

Project Title Institution Researcher(s) SPG  Funding
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Breeding, Physiology, and Agronomy to Mitigate Yield Loss Caused by Root Rots of Pea Agriculture and Agri-Food Canada Dr. Syama Chatterton $176,315

Short Season Food-Type Soybean Breeding    Agriculture and Agri-Food Canada Dr. Elroy Cober $133,041

Meeting the Soybean Protein Meal Standard in Western Canada Agriculture and Agri-Food Canada Dr. Elroy Cober $71,960

A New Method for Precise and Reproducible Phenotyping of  
Phytophthora Sojae Isolates in Soybean

Université Laval - Dept. of Plant 
Sciences Dr. Richard Bélanger $48,801

Total SPG Genetic Improvement Research Funding                                                            $30,007,415 

Funding amounts in these tables represent Saskatchewan Pulse Growers’ multi-year commitment to each project. 
USD funding commitments were calculated at 1.3 exchange rate for the purpose of conveying the total funding for the research area.

Characterization of Quality, Bioactive, and Anti-Nutritional Compounds of  
Pulses Prepared with Various Cooking Conditions and Grown in Different  
Environments in Saskatchewan

Agriculture and Agri-Food Canada Dr. Elsayed Abdelaal $195,081

Incorporation of Canadian Pulse-Based Ingredients into Rice Noodle  
Targeting the Chinese Market Agriculture and Agri-Food Canada Dr. Steve Cui $98,670

Characterization, Modification, and Commercialization of Lentil Bran as  
a Food Ingredient AGT Food and Ingredients Dr. Mehmet Tulbek $100,000

Growing the Market for Pulse Flours: Creating Innovative Bakery  
Products and a Pulse Database for the Food Industry

Canadian International Grains 
Institute (CIGI)      
University of Saskatchewan      
University of Manitoba                                                                      

Elaine Sopiwnyk 
Dr. Michael Nickerson 
Dr. Michel Aliani

$1,684,382

Optimization of Fermentation Platforms (Batch vs Solid-State) for Improving  
the Value of Pulse (Pea and Fava Bean) Fractions 

University of Saskatchewan - Dept.  
of Food and Bioproduct Sciences Dr. Darren Korber $84,738

Processing Platform for Food Functionality of Faba Bean Saskatchewan Food Industry 
Development Centre Inc.

Dr. Shannon Hood-
Niefer $399,930

Development of Innovative High Value Pulse Based Food Products with Enhanced 
Functional and Nutraceutical Properties for Potential Utilization Tamil Nadu Agricultural University Dr. Hemalatha 

Ganapathyswamy $199,790

Value-Added Applications of Pulse Proteins for Human Foods University of Alberta Dr. Lingyun Chen $149,500

Development of High Value Added Pellet Products Based on Combination of Pea/Lentil 
Screenings, Lignosulfonate and Calcium Chemical Compounds (Additive), as well as 
Canola Meal to Maximize Extra Benefit for Pulse Producers and Processing Industry

University of Saskatchewan -  
Dept. of Animal and  
Poultry Science

Dr. Peiqiang Yu $68,195

Salvage Values of Damaged Faba Forage and Faba Bean in Ruminant Livestock Systems:                                                                                     
-Effect of Frost/Frozen Damage                                                                                                                                         
-Feed Values of Normal Faba Forage and Faba Bean for Both Beef and Dairy Cattle                                                                                                       
-Effect of Varieties, Effect of Processing Method, and/or Effect of Tannin Level

University of Saskatchewan -  
Dept. of Animal and  
Poultry Science

Dr. Peiqiang Yu $245,691

Enhancing Quality and Value of Meat Ingredients for Further Processing University of Saskatchewan - Dept.  
of Food and Bioproduct Sciences Dr. Phyllis Shand $75,128

Modification of a Commercial Lentil, Pea, and Faba Bean Protein Isolate  
Production Process for Improved Flavour Profiles

University of Saskatchewan - Dept.  
of Food and Bioproduct Sciences Dr. Michael Nickerson $115,000

Entrapment of Heart Healthy Oils using Lentil Protein Isolates by Spray Drying University of Saskatchewan - Dept.  
of Food and Bioproduct Sciences Dr. Michael Nickerson $59,225

Development of Novel Healthier Plant-Based Shortening Alternative  
Without the Presence of Saturated and Trans Fats

University of Saskatchewan - Dept.  
of Food and Bioproduct Sciences Dr. Supratim Ghosh $67,102

Improving Pulse Palatability & Health Benefits to Increase Pulse Market Share of Pet Foods University of Saskatchewan - 
Veterinary Biomedical Sciences Dr. Lynn Weber $305,377

SPG Research Investment END USE PROCESSING RESEARCH

Project Title Institution Researcher(s) SPG  Funding

Project Title Institution Researcher(s) SPG  Funding



2 3

Increasing Faba Bean Use in Pet Food and Aquaculture Feeds University of Saskatchewan - 
Veterinary Biomedical Sciences Dr. Matthew Loewen $145,036

Feeding Tannin and Non-Tannin Faba Bean to Broiler Chickens Alberta Agriculture and Forestry Dr. Eduardo Beltranena $20,000

Strategic Approaches for Faba Bean Value Addition and Utilization Agriculture and Agri-Food Canada Dr. Janitha 
Wanasundara $211,711

Processing Strategies for Commercially-Ready Pulse Ingredients University of Saskatchewan - Dept.  
of Food and Bioproduct Sciences Dr. Michael Nickerson $413,625

Energy and Cost Efficient Removal of Anti-Nutritional Compounds and  
Negative Flavours in Pulses Using Electromagnetic Wave

University of Saskatchewan -  
Dept. of Chemical and Biological 
Engineering

Dr. Oon-Doo Baik $110,655

Utilization of Pulse-Based Ingredients to Develop Low Glycemic Pet Food  
to Improve the Health of Dogs

University of Saskatchewan - Dept.  
of Food and Bioproduct Sciences Dr. Yongfeng Ai $222,977

Reducing Feed Cost and the Environmental Footprint and Enhancing Global 
Competitiveness of Canadian Pork Production by Increased Nutrient Utilization of 
Feedstuffs Fed to Growing-Finishing Pigs

Prairie Swine Centre 
University of Guelph

Dr. Dan Columbus 
Dr. Kate Shoveller $106,140

Research-Scale Extruder for Value-Added Processing of Carbohydrates University of Saskatchewan - Dept.  
of Food and Bioproduct Sciences Dr. Yongfeng Ai $58,687*

Total SPG End Use Processing Research                                                                               $5,136,639

*Projects have been approved and the contract is under development.  
Projects listed reflect those active during the September 1, 2018 to August 31, 2019 fiscal year. 
Funding amounts in these tables represent Saskatchewan Pulse Growers’ multi-year commitment to each project. 

Project Title Institution Researcher(s) SPG  Funding

SPG Research Investment HEALTH AND NUTRITION RESEARCH

Acute Human Feeding Trials to Define the Minimum Effective Dose for Reduction of  
Post Prandial Blood Glucose by Two Common Market Varieties of Canadian Lentil Agriculture and Agri-Food Canada Dr. Dan Ramdath $157,550

Mitigating Arsenic Related Health Problems in Bangladeshi Populations by  
Introducing High-Selenium Lentils into the Everyday Diet University of Calgary Dr. Judit Smits $283,170

Efficacy of Pea Hull Fibre Supplementation on Gastrointestinal Transit Time-Induced 
Proteolytic Fermentation and Enhancement of Wellness in Older Adults, Individuals  
with Lifestyle-Related Chronic Disease, and Overweight Children

University of Florida Dr. Wendy Dahl $212,715

Effects of Faba Bean Fractions as Ingredients in Novel Food Products on Glycemia,  
Appetite, and Metabolic Control University of Toronto Dr. Harvey Anderson $650,000

Development of Pre-Packaged Pulse-Based Meals to Ameliorate the Negative Health 
Consequences of Sedentary Behaviour

University of Saskatchewan  
- College of Kinesiology Dr. Philip Chilibeck $156,544

Pulse Positive:  An Educational Campaign to Increase Awareness and Consumption  
by Integrating Pulses into Elementary Schools

University of Saskatchewan  
- College of Pharmacy and Nutrition Dr. Carol Henry $63,000

Total SPG Health and Nutrition Research Funding                                                                 $1,522,979

Projects listed reflect those active during the September 1, 2018 to August 31, 2019 fiscal year. 
Funding amounts in these tables represent Saskatchewan Pulse Growers’ multi-year commitment to each project.

Project Title Institution Researcher(s) SPG  Funding
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