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It’s a pillar of business wisdom that seems to 
ring true in every weather: If you can visualize 
where you want to go, your odds of getting 

there are much greater
Of course, in today’s agriculture, we know this is 

anything but simple. In fact, the job of visualizing 
the future has never been more difficult.

Most of us assume that if a farm wants to sur-
vive for future generations, it must continuously 
grow. Probably this is true. Another venerable old 
saying, after all, is that the day you stop growing is 
the day you start shrinking.

But do we mean that all our farms must grow in 
acreage? Or can some of them achieve the same 
benefits by growing in efficiency, or by growing net 
income on existing acres? More to the point, could 
your farm grow sustainably on such a strategy?

Because of the cost of physical growth, and 
because of the limits placed on that growth by the 
shortage of top quality land, more farms are more 
open to exploring such ideas, whether it might 
mean opting for intensification or diversification 
on the farm, on the one hand, or making new off-
farm investments in town on the other.

Either way, a consensus is rapidly emerging that 
2018 will prove a watershed year. On more and 

more farms, it’s a year that will be remembered as 
the moment when a pivotal decision about the 
farm’s future was made.

Increasingly, it’s clear that the cost of indecision 
is intolerable. We used to always say that it takes 
three generations for a family to fritter away its 
wealth: The first generation makes the money, the 
second sits on it, and the third spends it recklessly, 
either investing in risky schemes trying to get back 
to those glory days, or simply going on a spending 
spree.

Now it seems it will take even less time, thanks 
in part to the money walking off the farm as more 
family members take their share with them.

That isn’t how it has to be, but the commitment 
that it will take to be a family dedicated to a future 
of farming is probably greater than it has ever been.

The other thing we know is that this commit-
ment has to be matched with skill in the field, 
which is why this editorial fits in a special issue 
dedicated to soybeans.

Soybeans permit excellence. They are a crop to 
grow a farm on. That makes them a crop for our 
times.

Tom Button, CG Editor
tom.button@fbcpublishing.com
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Like a lot of farmers, Rick Kootstra 
doesn’t see himself as an innova-
tor or a leader. He just goes about 

his business. Thanks to the Ontario Soil 
Network, though, he does it with a lot 
of great connections with farmers who 
share similar goals and aspirations.

Kootstra, along with his brothers 
Rob and Derek, works the family farm 
along Highway 4 south of Clinton in 
Huron County where they grow corn, 
soybeans, white beans and winter wheat 
in their rotation.

Kootstra is also well versed in today’s 
hot-button issues, including consumers’ 
intense scrutiny of agriculture, and their 
concerns about food safety. He’s been 
focusing on such issues for the past four 
or five years, and for the past two or three 
has been seeing them surface on his farm.

Traceability and sustainability, for 
instance, started as buzzwords within 
consumer circles, first landing in hog 
farming and then in dairy and now 
poultry.

Today, though, they’re bubbling up 
in grains and oilseeds.

“It’s taught us that people watch us, 
and people care, and they’re interested,” 
says Kootstra. “Our focus is on trans-
parency, and when you enter the cash 
crop world, I can tell you that from our 
perspective, we care about neighbours, 
our friends, our family, our land, our 
crop, our livestock and our machinery. 
Farmers are a caring group — period.” 

It’s that same mentality that’s devel-
oped within the membership of the 
Ontario Soil Network (OSN), a small 
group of farmers that’s influenced agri-
culture in a very positive manner. 
Kootstra likes that it’s a farmer-led 
organization, and he sees his member-
ship as a unique opportunity to mix 
with producers who want to improve on 
what they do, and who want to leave 

their land to the next generation in bet-
ter shape than when they began.

OSN membership is also a sign to 
consumers and non-farmers that he is 
being conscientious and thoughtful in 
his practices, although that kind of sig-
nal isn’t really his primary goal.

“Farmers aren’t going to do that 
because of (consumers), they’re going 
to be part of this because they love their 
land — they have a connection to it,” 
says Kootstra. “And they’l l  adapt 
because it’s a betterment — a financial 
betterment and a betterment for their 
little piece of the world.”

Continuous improvement
In a lot of farm circles, the word “inno-
vation” is frequently used to describe 
change. Kootstra sees it differently.

“What we’ve found is a better way 
and we’re staying with it,” he says. “On 
the cropping side, we were in conven-
tional tillage for many years, and five 
years ago, we switched to strip tillage 
and no till. We have always had the 
advantage of a manure source, because 
of our livestock side. Yet by switching to 
strip tillage and no till, we’re seeing a 
gain, with land, on quality, on less ero-
sion, clean water out the tiles, we’re see-
ing our nutrients stay in place, and 
we’re doing this for less cost because of 
fuel savings and fertilizer savings.”

He’s also noticed a slight yield 
advantage — not that they’re bin-bust-
ing, but there’s a definite consistency. 

A couple of years after he began strip 
tilling, Kootstra started expanding his 
use of cover crops. They’ve grown red 
clover after winter wheat for as long as he 
can remember, but they started growing 
mixtures of oats and cereal rye, faba-
beans and purple-top turnip, to name a 
few. Kootstra finds they work to varying 
degrees, holding nutrients in place and 

Integrating the benefits of his 

Ontario Soil Network 

membership into how he 

farms is helping Rick Kootstra 

find real sustainability

By ralph pearce,  

CG production editor

real  
sustainability

soyGuide



keeping the soil life active. Earthworms 
and other microbial life have something 
to eat, and when they’re eating, they’re 
producing and adding to the soil. 

The use of cover crops also under-
scores two primary goals for Kootstra: to 
increase water infiltration and to grow 
soil organic matter. Other targets on that 
list include reducing fertilizer usage and 
potential erosion, as well as decreasing 
reliance on herbicides and fungicides, 
and trying to keep cover crops in place 
year-round. He believes cover crops can 
supply almost all the nutrients his crops 
need. It’s learning curve, he admits, and 
it also takes time and effort, but he’s 
dedicated to it.

“As we go deeper into this system, we 

discover that our soil is improving, 
organic matter is rising and we’re hav-
ing fewer issues with our crop produc-
tion,” he adds. “Higher organic matter, 
better soil-water interaction for the 
plants, less disease on the plants — it’s 
back to that sustainability angle.”

“So again, back to the soil health 
side, the approach we take is more sus-
tainable than our previous methods of 
agriculture,” says Kootstra. “When I say 
that, strip till, cover crops, no till, 
they’re far more sustainable.”

Kootstra acknowledges his member-
ship with the OSN has brought him access 
to a wealth of information and resources. 
And it also sheds light on a movement 
that’s a departure away from the “soli-

tude” that’s been a hallmark of farming 
for decades, although Kootstra insists 
there’s been more of this type of sharing 
of information than is often recognized.

A new ideA on covers
On the family farm, Kootstra has learned 
to try other methods and practices to 
help boost crop production. One of 
those ideas is planting a companion crop, 
a subtle twist on the whole cover crop-
ping influence. Again, he dismisses the 
notion that this is innovative, citing its 
long-term use in other countries and in 
Western Canada, where growers will 
plant lentils and canola together. 

The concept is that the companion 
will feed a primary crop. In Kootstra’s 
case, he uses oats to augment his corn. 
There’s research from the U.S. to indicate 
that an oat crop can produce high num-
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“We care about neighbours, our friends, our family, our 
land, our crop, our livestock and our machinery.”

— Rick Kootstra

Brothers derek, rick and rob Kootstra aim to plant cover crops on every acre, every year.

Continued on page 6
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bers of arbuscular mycorrhizal fungi that 
can be utilized by corn that grows with it. 
He has also mixed fababeans with his 
wheat seed and planted that blend with 
the thought that the wheat roots and 
fababean roots will work symbiotically.

As well, the Kootstras inter-seed and 
cover crop as often as possible, with the 
long-term goal of achieving 100 per 
cent cover cropping on all acres. They 
also use multi-mix cover crops with as 
many as 10 to 12 different species; it’s 
manageable and it’s a huge benefit to 
their soils and yields. 

“I’m fortunate to have been part of 
the Ontario Soil Network since it 
started,” says Kootstra. “The whole thing 
was started to create awareness, and too 
often, when you went to the farm show 
or the seed dealer or the equipment 
dealer, you were alone. Wherever you 
went, it was you with your ideas, but you 
were alone. This group puts all of those 
people together with the same ideas. It’s 
like-minded people thinking together.”

Kootstra believes in building initia-
tives such as the OSN’s “Let’s Talk Soil” 
forum on Twitter as a part of a valuable 
set of resources. In addition to the OSN’s 
efforts, he’s also used the “Soil Your 
Undies” campaign, which started with 
the Innovative Farmers Association of 
Ontario (IFAO). Kootstra calls the “Soil 
Your Undies” campaign an opportunity 
for growers to gauage their farmland 
using a type of “soil selfie.”

Regardless of tillage practices, crop 
rotations or access to nutrients, the process 
of burying a cotton garment and letting 
the soil indicate the amount of activity 
below the surface can be an eye-opener. 

“When you pull that out of  the 
ground, I look at the underwear and say, 
‘That soil just told me what it looks 
like’,” says Kootstra

The “Let’s Talk Soil” opportunity on 
Twitter coincides with the new Soil 
Health Strategy launched by the Ontario 
Ministry of Agriculture, Food and Rural 
Affairs (OMAFRA), and promotes talk 
among farmers to get more ideas rolling 
towards making positive changes. 

That’s another valuable asset that 
Kootstra derives from OSN and his 
membership — a confidence and assur-
ance that farmers are moving in a posi-
tive direction.  SG

“As we go deeper into this system, we discover that 
our soil is improving, organic matter is rising, and 

we’re having fewer problems with crop production.” 

— Rick Kootstra
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The search to improve field-crop 
production never ends. Just when 
you think science has reached its 

apex, a new input comes along, a new 
planting practice gets tested, a new com-
bine design gets introduced.

And, of course, somewhere a grower 
comes up with an idea that no one has 
really looked at before.

In 2017, Horst Bohner and Greg 
Stewart explored the prospect of increas-
ing yield by stressing soybeans two ways. 
Shortly after emergence, at the V1 stage 
of development, they either clipped off 
the top of the plants or they rolled the 
plot.

These aren’t exactly new practices. 
There are growers in Ontario who have 
been rolling soybeans for years, yet the 
approach has never been researched in 
full detail in Canada.

So Bohner and Stewart tried the 
stress test this past growing season.

Stewart used the Maizex Seeds exhibit 
at Canada’s Outdoor Farm Show for his 
experiment. He set up four different 
treatments: a control, a plot of soybeans 
that were rolled on June 20, another that 
was cut (using a weed trimmer) on July 
10, and another that was burnt with 
UAN on July 28. Visually, Stewart says 
the control had more lush growth to it, 
to the point where it was prone to lodg-
ing compared to the other three. 

When it came time to count pods and 
beans in the plot, Stewart concedes the 
results were less satisfying than he had 
hoped. Both the rolled and cut soybean 
counts were lower than the control. 

“It’s a little less exciting, simply 
because the pod counts we did on those 
preliminary trials were off compared to 

The big question is:  

what are you trying to 

achieve, more bushels? 

Or an easier harvest?

By Ralph Pearce,  

CG Production Editor

Stressing soybeans 
may actually help

SoyGuidE

“It’s always a competing interest with other factors that 
rise to the top in terms of agronomic practices.”

— Greg Stewart, Maizex Seeds

Plant stand losses increase significantly if rolling is delayed past the second trifoliate.
yield losses will occur.
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the pod count on the control,” says 
Stewart, agronomy lead with Maizex 
Seeds. He adds that it was an interesting 
concept and one he wants to continue 
to test this coming year. “It’s always a 
competing interest with other factors 
that rise to the top in terms of agro-
nomic practices to be put to the test. 
Right now, I’m not sure that trimming 
the beans is going to work to a grower’s 
advantage.”

Cutting the beans is thought to 
encourage added branching by clipping 
the unifoliate and negating the plant’s 
apical dominance, where the top of a 
plant is the primary stem. In its absence, 
two stems grow and branch, increasing 
the number of nodes.

By contrast, the theory behind rolling 
beans is that bending the stems early on 
in their development should trigger the 
plant’s natural capacity to overcome 
stress. (Remember: soybean stands can 
suffer upwards of 60 per cent loss yet still 
reach 90 per cent of yield index.)

For Bohner, the lure of this type of 
stress research comes from knowing 
growers who have made it work. And he 
acknowledges other work done by 
Michigan State University (MSU) among 
other groups to help drive more in-depth 
study on the concept. 

“I had three rolling trials and Greg 
(Stewart) had one at the Outdoor Farm 
Show site,” says Bohner, the soybean spe-

cialist with the Ontario Ministry of 
Agriculture, Food and Rural Affairs 
(OMAFRA). “From Greg’s plot, there 
was no statistical difference. But from the 
three plots I had that were replicated, it 
does seem that there’s a small but real 
benefit to rolling after emergence — at 

V1, maybe even V2, and a slight benefit 
over rolling right after seeding.”

Different reasons are cited for rolling 
soybeans, including stone management. In 
much of the work done in Michigan, the 
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Continued on page 10

The majority of plants rolled during  
the early vegetative stages (first or even 
second trifoliate) do not break off and 
will completely recover.
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intent has been to improve harvestability 
of the crop. From Bohner’s perspective, the 
primary reason for experimenting with 
rolling is to stress the plants and drive that 
compensatory capability: the more pods 
through stress, the more soybeans.

From Bohner’s trials in 2017, it looks 
as though there is about a two bu./ac. 
advantage to rolling soybeans at the first 
trifoliate. If that’s repeatable year in and 
year out, it’d be worthwhile doing for 
some growers.

Even so, is it something every grower 
would do with every acre? Likely not, 
states Bohner, but the yield boost is cer-
tainly sufficient to try again in 2018, and 
he adds he has no problem telling a 
grower who’s asking about the practice 
to “drive on” with the practice, no matter 
the size of a field.

Bohner cautions, however, that roll-
ing is a once-per-season practice. A 
grower can’t come back and stress the 
plants a second time. The potential for 
breakage and yield losses is too great. 
The other is that even at V1, breakage is a 
concern with more than one pass, so care 
must be taken not to drive over parts of a 
field, like headlands, more than once. 

OngOing research  
in the U.s.
In fact, there has been quite a bit of 
research on the concept. Ken Ferrie and 
Missy Bauer, two field agronomists from 
Illinois and Michigan, respectively, have 
studied the impacts of rolling. Bauer’s 
work dates back to 2014, in which her 
plots indicated an average of 2.4 bu./ac. 
yield increase across six locations. 
Ferrie’s work in Illinois saw a 1.5 bu./ac. 
advantage. 

Mike Staton, a soybean educator with 
MSU, learned of field rolling from grow-
ers who had been using the practice in 
different parts of the state. Despite 
Bauer’s and Ferrie’s results, it wasn’t the 
potential for boosting yields that drew 
Staton to study the concept, it was the 
harvest-aid benefit. 

“We know the fatigue and the 
mechanical benefits, reducing down-
time and pushing stones into the ground, 
and we know that there’s a benefit for 
seed producers, because you get fewer 
stones in the seed, so the seed buyers are 
happier,” explains Staton. “We know all 
of those benefits as a harvest aid, but is 

there an economic return? Does it make 
you money in any way, either by reduc-
ing harvest losses or by stressing the 
plants?”

That, says Staton, still requires more 
research.

One of his co-operators wanted to 
learn more about the benefits, especially 
in terms of the harvestability of the crop 
as opposed to its physiological response. 
But among those who were rolling their 
fields, some were saying the window 
between planting and emergence was rel-
atively short in some years, and if they 
couldn’t finish the job then, they wanted 
to know, could they come back shortly 
after emergence and get the same effect 
without damaging the soybeans?

“They’re taking a little different 
approach and looking at extending the 
field-rolling window, so that you’re not 
rolling when it’s too wet, and yet still get 
the harvest-aid benefit,” says Staton. 
“That’s more the question of rolling 
post-emergence.”

Based on his second year of research 
in 2017, Staton found that rolling should 
be conducted during the heat of the day, 
when the plants tend to be more wilted, 
and V1 is the preferred crop stage for 
doing it. Staton says that in eight loca-
tions in the past two years, only one site 
showed a statistically significant yield 
increase — although it was considerable 
— more than four bu./ac. higher. The 
site was near Bay City, in a high-yield 
environment with populations ranging 
from 123,000 to 127,000 plants per acre. 
By season’s end, the rolled beans yielded 
72 versus 68 unrolled. 

“There are a number of things that 
have been found, and one is that if you 
don’t want to damage the plants with the 
roller, rolling a field with some residue is 
desirable,” says Staton. “You can punch 
the stones in to the level you need but 
the roller rides over the corn residue and 
it just seems that there’s less soil sealing 
and less damage to emerging soybeans.”

Staton emphasizes that his work was 
to determine the impact on harvestabil-

ity, not to test the physiological response. 
There was no statistical analysis per-
formed on his plots. Although he did 
look at yield, he didn’t look at yield com-
ponents (which Bauer did, studying 
branching, pods per plant and seeds per 
pod). Staton’s goals were to look at the 
bottom line. Does rolling cost you any-
thing? Does it make you more money? 

The harvest-aid concept was an easy 
illustration for the benefits of rolling, 
says Staton, referring to his annual 
Soybean Harvest Field Day, where they 
compared rolled and unrolled soybean 
strips, and their effect on harvest. In the 
first unrolled strip, he recalls, the com-
bine had barely travelled 300 feet before 
one of the guards was broken. In front of 
a crowd of 60 to 80 people, it made quite 
an impression. Given the downtime to 
repair it or the level of damage a stone 
that size could have done had it been 
scooped inside the combine itself, the 
benefits of rolling were rather obvious. 

And that’s one of the things that’s 
driving the idea of rolling, from Staton’s 
perspective. It’s the size of the heads on 
the combine. At 35- to 40-foot widths, 
the idea of watching the entire span of 
the head while travelling at five km/hr is 
unworkable; the potential for damage is 
too great to rely on one set of eyes.

In spite of Bauer’s — or Ferrie’s —
work, and in spite of the allure of physio-
logical benefits and yield advantages, 
Staton maintains that it’s the improved 
harvest conditions that provide the big-
gest financial payback. Aside from mid-
day rolling and V1 to V2 staging, the only 
other requirement is that rolling 
shouldn’t be carried out unless a grower 
is working with a flat field. They should 
also avoid it if it’s a clean (tilled) field. 
Rolling under that condition could cause 
sealing or smearing of the surface, which 
could lead to run-off, depending on the 
severity of a precipitation event. Staton 
has seen fields that were low in residue 
and rolled; the sealing effect caused 
heavy run-off during a substantial rain 
event shortly after rolling.  sg

“It does seem that there’s a small but real benefit to roll-
ing after emergence — at V1, maybe even V2.”

— Horst Bohner, Ontario Ministry of Agriculture,  
Food and Rural Affairs (OMAFRA)
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In an ideal world, it might not matter 
when a field of soybeans is sprayed, 
or whether it’s a soil-applied or post-

emergence herbicide that’s used. But this 
isn’t an ideal world and application tim-
ing can be very important. 

So is the crop.
In Country Guide’s spring Corn Guide, 

Dr. Peter Sikkema discussed the impacts 
of early-season weed control in corn, 
complete with yield loss and financial 
loss calculations. In this edition, he cov-
ers the same early-season scenario in 
soybeans, with some interesting differ-
ences between the two crops.

For starters, compared to corn, soy-
beans are a more tolerant and resilient 
crop in terms of early weed interference 
and its impacts. It’s a concept that is 
somewhat counterintuitive when consid-
ering the stature of the two plants; corn 
grows to a height of three to four metres 
and would be expected to outcompete 
neighbouring weeds while soybeans 
grow to just one to 1.5 metres, and in 

some cases their growth lag behind 
quicker-growing weed species.

“Yield loss due to weed interference in 
soybean begins later and isn’t as dra-
matic as it is in corn,” says Sikkema, a 
professor of field crop weed manage-
ment at the University of  Guelph’s 
Ridgetown Campus. “Many Ontario 
farmers have gone to two-pass weed con-
trol in corn with an excellent soil-
applied, pre-emergence herbicide, fol-
lowed by a post herbicide. However, 
there hasn’t been the same adoption in 
soybeans and the farmers are right — 
soybean is just more tolerant to early 
weed interference than corn.”

Sikkema has a summary of 10 years of 
data, based on research conducted at the 
Ridgetown Campus and at the Huron 
Research Station near Exeter, Ontario. 
The findings indicate yield loss in corn 
due to weed interference is at 49 per cent, 
but in soybean, it’s 36 per cent. He then 

A two-pass weed 

control strategy makes 

a lot of economic sense, 

even in soybeans

By Ralph Pearce,  

CG Production Editor

The challenge of early weeds

SoyGuidE

“Yield loss due to weed interference in soybean begins 
later and isn’t as dramatic as it is in corn.”

— Dr. Peter Sikkema, University of Guelph (RC)

Soybean is more tolerant and resilient when it comes to early weed interference, compared to corn.

Continued on page 14
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What are growers saying about 
NorthStar Genetics’ soybeans?

At NorthStar Genetics, we know beans. 

www.northstargenetics.com

“NorthStar Genetics has some of the earliest-maturing 
varieties. We like to get our soybeans in the bin so 
that we can do our fall work and be ready for the 

spring. We had all our soybeans in the bin before lots 
of other farmers even started with theirs.”

“I think NorthStar Genetics has a great line-up for 
spring 2018; good height, good pod clearance, and 

still early-maturing and high-yielding.”

Walt Smith - Pilot Mound, MB
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Monsanto Company is a member of Excellence Through Stewardship® (ETS). 
Monsanto products are commercialized in accordance with ETS Product Launch Stewardship Guidance, and in compliance with Monsanto’s Policy for Commercialization of Biotechnology-Derived Plant Products in Commodity 
Crops. These products have been approved for import into key export markets with functioning regulatory systems. Any crop or material produced from these products can only be exported to, or used, processed or sold in 
countries where all necessary regulatory approvals have been granted. It is a violation of national and international law to move material containing biotech traits across boundaries into nations where import is not permitted. 
Growers should talk to their grain handler or product purchaser to confirm their buying position for these products. Excellence Through Stewardship® is a registered trademark of Excellence Through Stewardship.

ALWAYS READ AND FOLLOW PESTICIDE LABEL DIRECTIONS. Roundup Ready® technology contains genes that confer tolerance to glyphosate, an active ingredient in Roundup® brand 
agricultural herbicides. Agricultural herbicides containing glyphosate will kill crops that are not tolerant to glyphosate. Acceleron®, Genuity and Design®, Genuity®, RIB Complete and 
Design®, RIB Complete®, Roundup Ready 2 Technology and Design®, Roundup Ready 2 Yield®, Roundup Ready®, Roundup®, SmartStax®, VT Double PRO® and VT Triple PRO® are 
registered trademarks of Monsanto Technology LLC, Monsanto Canada Inc. licensee. LibertyLink® and the Water Droplet Design are trademarks of Bayer. Used under license. Herculex® is a 
registered trademark of Dow AgroSciences LLC. Used under license. ©2017 Monsanto Canada Inc.

ALWAYS READ AND FOLLOW PESTICIDE LABEL DIRECTIONS. Roundup Ready 2 Xtend® soybeans contain genes that confer tolerance to glyphosate and dicamba. Agricultural herbicides 
containing glyphosate will kill crops that are not tolerant to glyphosate, and those containing dicamba will kill crops that are not tolerant to dicamba. Contact your Monsanto dealer or call the 
Monsanto technical support line at 1-800-667-4944 for recommended Roundup Ready® Xtend Crop System weed control programs. Roundup Ready 2 Xtend® and Roundup Ready® are 
registered trademarks of Monsanto Technology LLC, Monsanto Canada Inc. licensee. ©2017 Monsanto Canada Inc.
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states that the studies have largely been 
carried out within the same experimen-
tal areas with a defined crop rotation, 
and by and large, the weed spectrum is 
the same, the weed density is the same 
and the soil type is the same. 

But if a farmer is going to invest in a 
soil-applied, pre-emerge herbicide, they 
still get a bigger return on investment in 
corn than in soybeans, making that eco-
nomic justification that much easier for 
corn. However Sikkema still recom-
mends two-pass weed management pro-
grams in soybeans because in many 
cases, growers will maximize net returns. 

Soybean in the middle
In the overall picture of weed interference 
and the impact of weeds on yield, soy-
beans are squarely in the middle, at least 
among those crops that Sikkema studies. 

“We’ve been keeping this data in 
spring cereals and winter wheat, and 
just to appreciate how competitive some 
of these crops are, our yield loss in 
spring cereals is an average of 12 per 
cent,” says Sikkema. “In winter wheat, 
it’s three, and the crop that’s most sensi-
tive to weed interference is dry beans, 
which is 55 per cent.”

Where the challenges for any crop 
become more substantial is in the critical 
weed-free period. As Sikkema notes, no 
one knows when that weed-free period 
occurs in each individual field. In some 
situations, a grower could rely on a total 
post program, hit the weed-free period 
perfectly and see no yield loss at all. 

“In contrast to that, if you’re the 
unlucky guy and you get a couple of rain 
events, and it prevents you from applying 
that post-emergence herbicide when it 
should have been applied, our data says 
that in the most competitive environ-
ments, you can lose up to two bu./ac. per 
day,” he says.

At $12 per bushel, a grower could lose 
$24 per acre by spraying on Tuesday 
morning instead of Monday morning.

Although that’s a worst-case scenario, 
Sikkema says data from the Ridgetown 
Campus and Huron Research Station 
indicate an average soybean loss of one 
bu./ac. per day after the beginning of the 
critical weed-free period. That’s still a hit, 
especially when viewed through a week’s 
delay in spraying — a loss of $84 per acre, 
or $84,000 over 1,000 acres of soybeans. 

“The potential yield losses due to 
delayed post-emergence herbicide appli-
cation are tremendous,” says Sikkema. 
“That’s because, one, we don’t know 
when that critical weed-free period 
begins in each individual field, and two, 
we can’t control the weather, which can 
impact the timing of post-emergence 
herbicides. So I like a planned two-pass 
weed control in soybean of a soil-applied 
herbicide followed by a post-emergence 
herbicide.”

Plant tyPe matterS
Another factor that influences the bene-
fits of the early-season weed manage-
ment picture is a physiological consider-
ation that actually makes control of the 
current glyphosate-resistant weeds easier 
in corn than in soybean.

It’s that corn is a monocotyledonous 
plant while soybeans are dicotyledons. 
Sikkema notes that all four of the weed 
species that are resistant to glyphosate — 
Canada fleabane, giant ragweed, com-
mon ragweed and waterhemp — are 
dicots, just like a soybean. And it is much 
easier to remove a dicot weed from a 
monocot crop like corn than it is to 
remove the dicot weed from a dicot crop 
such as soybeans. 

“Herbicide selectivity is frequently 
due to differential metabolism,” says 
Sikkema. “For some herbicides a mono-
cot such as corn can metabolize the her-
bicide and it is uninjured, while the dicot 
weeds cannot metabolize the herbicide 
and they are controlled. It’s harder to 
find herbicides that kill broadleaf weeds 
and not injure a dicot crop.” 

For the same reasons, it’s harder to 
remove a grassy weed from corn than 
from a broadleaf crop. In very general 
terms, the greater the similarity between 
crop species and weed species, the harder 
it is to get that selectivity. The most wide-
spread and most difficult-to-control 
glyphosate-resistant weed species in 
Ontario is Canada fleabane in soybeans. 
However, because all four glyphosate-
resistant weed species are broadleaf weeds, 
there are more effective herbicide options 
in corn. 

As another interesting thought on 
monocot versus dicot glyphosate-resis-
tant weeds — Sikkema points out that 
the situation in Ontario with respect to 
glyphosate-resistant weed species is an 
aberration. Globally, glyphosate resis-
tance is in a virtual tie between grass and 
broadleaf weeds. In Ontario, they’re all 
broadleaf weed species.

“We don’t know when that critical weed-free period 
begins in each individual field.” 

— Dr. Peter Sikkema, University of Guelph (RC)

the four weed species that are resistant to glyphosate in eastern Canada — including 
waterhemp — are dicots, like soybeans, making their removal more challenging.

Photo by Dr. Peter Sikkema, UniverSity of GUelPh (rC)



New tool, New approach
Sikkema considers Roundup Ready Xtend 
soybean technology a valuable tool for 
weed management in soybeans in 
Ontario. He says that dicamba is an excel-
lent option for the control of glyphosate-
resistant giant ragweed, common ragweed 
and Canada fleabane. In contrast, the fit 
for this technology on glyphosate-resis-
tant waterhemp is unclear, mainly due to 
dicamba’s relatively short residual capac-
ity in soil, along with the full-season 
emergence pattern of waterhemp.

“The other big concern I have is that 
you get the best control of glyphosate-
resistant waterhemp with dicamba 
(Engenia, XtendiMax, FeXapan or 
Roundup Xtend) when applied post-
emergence, but that’s also when sensitive 
crops are up in adjacent fields,” cautions 
Sikkema. “You have the greatest potential 
for injury to those sensitive crops.”

Sikkema lauds the work of Mon-
santo and BASF in 2017 in Ontario 
and their positioning dicamba as a 
pre-plant and pre-emergence herbi-
cide in Roundup Ready Xtend soy-
beans. As a result, there wasn’t the 
same frequency of injury to sensitive 
crops in adjacent fields as there was in 
some areas of the U.S.

That’s primarily because most farm-
ers applied it either pre-plant or pre-
emerge, i.e. before those sensitive crops 
in adjacent fields had emerged, unlike 
the U.S. growers who sprayed later. 

Sikkema believes the agricultural 
product companies should continue to 
position dicamba as a pre-plant or pre-
emergence application in Roundup 
Ready Xtend soybeans, but that it’s 
strictly for crop safety, not efficacy, and 
for reducing risk in sensitive crops in 
adjacent fields.

FiNally
Sikkema believes an undocumented 
yield loss that occurs in many fields 
across the province is due to reliance 
on post-emergence weed control. In 
soybeans, although losses do not begin 
as early, they can be substantial none-
theless. 

“Farmers who use a total post-emer-
gence weed control program in soy-
beans and get 55 bu./ac., they could be 
perfectly happy with that — it’s above 
the provincial average,” says Sikkema. 
“But what farmers will never know is 
that if they had used a two-pass pro-
gram, would they have had, let’s say, 58 
bu./ac.? That three bushels per acre is 
an undocumented yield loss that occurs 
in many fields across Ontario every 
year, and nobody can tell you how much 
it is, or what the value is, simply because 
we don’t track that.”  SG
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For some Prairie farmers, the ques-
tion of whether to introduce soy-
beans into the rotation may seem 

like a no-brainer. They’re good nitrogen 
fixers and have proven a hit on rain-fed 
land in Manitoba and Saskatchewan, 
where soybean acreage has increased dra-
matically over the past decade.

But if you’re a producer in Alberta, 
the answer is not quite that simple. The 
northern and central regions of the 
province do not receive the crop heat 
units (CHU) necessary to grow soybeans, 
generally limiting their growth to the 
southern regions. Because it’s a mois-
ture-loving crop, Alberta’s soybeans are 
usually grown under irrigation, adding 
to the cost of production. They also have 
to compete with high-value irrigated 
cash crops such as sugar beets, grain corn 
and potatoes.

However, there has been a concerted 
effort to develop short-season, high-
yielding soybean varieties for areas with 
short growing seasons such as southern 
Alber ta. Alber ta Agriculture and 
Forestry’s (AF) Crop Diversification 
Centre (CDCS) in Brooks has been 
investigating new varieties for their pro-
ductivity and adaptability over the past 
several years.

Ron Gietz, an AF pork specialist at 
CDCS who has carried out a lot of 
research on soybeans from the animal 
feed perspective, believes there is poten-
tial for soybeans in southern Alberta. 
However, they face an uphill battle, and 
their acceptance hinges on the success-
ful introduction of earlier-maturing 
varieties.

“Once confidence in growing the 
crop is established, depending on 
demand and price, experts anticipate a 
rapid growth in acres, likely around the 
year 2020. It is likely that processors will 
want to see evidence of a strong acreage 
trend before investing in crushing 
capacity.”

Heat unit cHallenge
Alberta soybean acreage is still so low 
that it falls below Statistics Canada’s 
radar. “It’s well under 100,000 acres and 
is more likely in the 50,000 or less acre 
range,” says Gietz. “It has to compete 
with some very high-value crops; the 
cost of land is very high so as a result it 
struggles to find a place in the rotation. 
So you get guys who try a few acres, try a 
quarter section in some cases, and they 
might not try for a while.”

There is also the question of available 
heat units. A study conducted by Gietz in 
2014 found the earliest available varieties 
rated at 2300 CHU with most closer to 
2400 CHU. By comparison, grain corn 
already has commercial varieties avail-
able as low as 2050 CHU. “It is expected 
that the coming years will see the intro-
duction of new, lower heat unit varieties, 
which will expand the potential range of 
this crop in Alberta,” he says.

On the market side, soybeans are an 
easy sell. “Soybean meal is kind of the gold 
standard in terms of protein sources for 
hogs and other monogastric animals,” 
says Gietz. “In Alberta we import about 
$50 million worth of soymeal from the 
U.S. Midwest every year. It’s gone down a 
little bit — canola meal is a good substitu-
tion — but there is definitely a market for 
whatever we can produce.”

The province is home to two small 
soybean processors which generally pro-
vide more than enough capacity for local 
producers’ needs. In the event that soy-
bean production increases, existing pro-
ducers would likely feel some short-term 
growing pains as processing capacity ral-
lies to meet the challenge, says Gietz. 

Input costs for soybeans are signifi-
cantly lower than most competitive 
crops. A study Gietz conducted in 2015 
put the variable input costs — including 
seed, inoculant, irrigation, machinery 
and other factors — at just over $195 
per acre. The revenue on a crop yielding 

Farmers would like the 

rotation option, but heat units 

are marginal and soybeans 

must compete with  

high-value irrigation crops

By Jeff Melchior

growing soybeans in 
southern alberta

Soyguide



40 bu./ac., for example, was just over 
$461 with a gross margin of $266. His 
analysis identified the break-even point 
for soybeans to be 35 bu./ac. at a price of 
$12.56 per bushel.

Breaking the 60 Bu./ac. Barrier

In order for soybeans to be economically 
feasible among so many other irrigated 
high-value options, the performance of 
new varieties will have to exceed that 
break-even point considerably. Manjula 
Bandara, pulse and special crops research 
scientist at CDCS in Brooks, has been 
evaluating new short-season varieties 
since 2003.

Bandara and his team established that 
soybeans need to produce 60 bu./ac. in 
order to be cost-effective and competi-
tive with well-established irrigated crops. 
In 2013, according to an independent 
survey by soybean producer Patrick 
Fabian, soybean crops in Alberta pro-
duced a mean average of 40 bu./ac.

“We have identified several soybean 
varieties with a potential of producing 
more than 50 bu./ac. marketable seed 
yields,” says Bandara. “However, in order 
to be a competitive crop, soybean needs 
to compete with other cash crops grown 
under supplementary irrigation for mar-
ket access, cost of production, unit price 
and productivity.”

The study was conducted using 16 
genetically modified glyphosate-resistant 
and three conventional soybean varieties 
for a number of key traits at four test sites 
in southern Alberta: Brooks, Bow Island, 
Medicine Hat and Lethbridge. Five 
genomics companies — Monsanto, 
SeCan, La Coop fédérée, Norstar Genetics 
and Thunder Seeds — participated on the 
condition that the names of specific vari-
eties not be made public. 

key takeaways

•  yield varied significantly  
among the genotypes and  
test sites over the four years  
of the study 

Many of the traits varied significantly even 
in the same growing environment, says 
Bandara. For example, narrow rows of soy-
beans yielded more than wide rows at the 
Lethbridge site in 2014. However, wide 
rows yielded more than narrow rows at the 
same site in 2015. Among the test sites, the 
Brooks site seemed to come away the clear 

winner for yield, with the highest seed 
yield (64 bu./ac). “It is important to note 
that low seed yield at the Medicine Hat 
site was due to frost damage and not to 
unsuitability of the region,” says Bandara. 

•  early flowering and crop  
maturity are key

Further analysis revealed early flowering, 
crop maturity between 116 to 120 days, 
and high pod clearance as vital traits for 
selecting highly productive genotypes. On 
average, the number of days to 50 per cent 
flowering (NDF) among genotypes tested 
varied from 53 days for the highest-per-
forming varieties to 61 days for the low-
est-performing. All five of the participat-
ing companies were represented among 
the highest-performing categories. 

Among the different test sites, the NDF 
varied from an average 51 days for the 
Brooks site to 59 days for Medicine Hat. 
The average plant height at 50 per cent 
flowering (PHF) varied from 29 centime-
tres for the lowest-performing variety to 
42 centimetres for the highest. On aver-
age, PHF among test sites varied from 22 
centimetres for the Medicine Hat site to 
55 centimetres for the Lethbridge site.

• density matters 

The researchers achieved a maximum seed 
yield of 44 bu./ac. at the highest seeding 
density tested. Seed density also had a 
major effect on nitrogen fixation. Across all 

environments, genotypes and row spac-
ings, nitrogen fixation by soybean was 
greatest — 111 kilograms per hectare (kg/
ha) at the highest tested plant density of 
80 seeds per square metre, followed by 75 
kg/ha at 50 seeds per square metre and 53 
kg /ha at 30 seeds per square metre.

“Soybean production in southern 
Alberta would benefit from high seeding 
densities of 50 seeds per square metre, 
but this may also increase production 
costs. Thus, cost effectiveness needs to be 
assessed,” says Bandara.

• irrigation Brings results 

The soybean irrigation study compo-
nent, conducted at CDCS Brooks by AF 
soil and water specialist Ted Harms 
revealed that irrigation is necessary for 
optimum soybean yields in southern 
Alberta. From four years of study, the 
highest yields were under supplemental 
irrigation water for the full season, from 
after seeding to just before harvest. 

“Even in years when rainfall was sub-
stantial — such as 2016 — the highest 
yields were obtained when irrigation 
was maintained for the entire season,” 
says Harris.

“Contrasting some misconceptions 
that soybeans do not require irrigation at 
early stages or pre-flowering, delayed 
commencement of irrigation applica-
tions was reflected in a corresponding 
reduction in yields.”  sg
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“We have identified several soybean varieties  
with a potential of producing more than 50 bu./ac.  

marketable seed yields.” 

— Manjula Bandara, CDCS
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A lberta soybean research 

has so far been mainly 

confined to the irrigation 

area in the south, but a dryland 

producer in the central area of the 

province is having some success.

John Kowalchuk farms near the 

hamlet of Rumsey, approximately 

80 kilometres southeast of Red 

Deer. Kowalchuk has been a grain 

farmer for the past 30 years, tak-

ing over the farm from his father 

20 years ago. About six years ago 

he decided to add soybeans to his 

rotation of wheat, malt barley, yel-

low peas and canola. He is happy 

with his overall results and is cau-

tiously optimistic about the future 

of soybeans in Alberta.

“I looked at a few different 

crops but out of all of them soy-

beans seemed to have the most 

upside. It has solid demand, good 

weed control and ease of harvest-

ing along with steady advance-

ments in varieties,” he says.

“I said right from the start I was 

going to give them five years on 

my farm and after three I think 

everything is going in the right 

direction and I’m happy with my 

results. The economics aren’t quite 

there yet so I don’t expect to make 

money at 20 bu./ac. but when 

yields can average in the 30s we 

could see it become a part of more 

guys’ rotations around here.”

Kowalchuk’s yields over his past 

three years of growing soybeans 

— generally a thirsty crop — have 

varied along with the volatile 

growing conditions, which have 

ranged from extreme heat with lit-

tle moisture to overabundant rain 

with few sunny days.

“2015 was dry with late rains 

and I averaged 19 bu./ac. 2016 

was the wet year with 16 inches of 

rain during the growing season 

and the average was 30 bu./ac. 

Then this past year with six inches 

of rainfall and extreme heat my 

average was 22 bu./ac.”

Aside from rainfall, one of the 

biggest limiting factors of growing 

soybeans in Kowalchuk’s area is 

the limited crop heat units (CHU) 

available. This generally puts har-

vesting well into the fall and at 

risk of killing frost. 

“The earliest varieties are 

around 2250 to 2275 CHU. We 

can make these numbers but it 

takes us into October. Also these 

low-heat-unit varieties don’t 

always perform yield-wise like lon-

ger season beans so we give up a 

bit on yield.”

However, shorter season soy-

bean varieties are in the pipeline. 

“Companies are steadily coming 

out with earlier varieties with bet-

ter characteristics. They see the 

opportunity for expansion into 

Alberta and other short-season 

zones across Western Canada.”

For those interested in growing 

soybeans, Kowalchuk recom-

mends first, starting small (maybe 

15 acres) and second, talking to 

soybean producers. “I discussed 

soybeans with many long-time 

growers and also attended some 

agronomy seminars to learn as 

much as I could. There are lots of 

resources out there to help you, 

and most producers are more than 

happy to help out with info.”

An avid Tweeter, Kowalchuk has 

documented the week-by-week 

development of his soybeans 

under the #RumseySoybeans 

hashtag as well as his blog at 

johnkowalchuk@blogspot.ca.

DRylAnD beAnS 
ARe WORKInG 
FOR THIS 
pRODUCeR
Start small, and talk to others 
who have tried the crop

By Jeff Melchior

Ph
o

to
: S

u
PP

li
ed

 b
y 

Jo
h

n
 K

o
w

a
lc

h
u

K

John Kowalchuk says consistent 
yields above 30 bushels would 

encourage more farmers to grow 
them in central Alberta.
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Soybeans are great crop to grow. This 
is reflected in the 3.1 million acres 
of soybeans grown this past year 

across Ontario. Driving from Windsor to 
Montreal and beyond, soybeans are a 
common sight. It’s on the other side of the 
world, though, that China, the world’s 
biggest consumer of soybeans, imported a 
whopping 97 million metric tonnes in 
2017.

Canadian soybean production is a 
vibrant example of the strategy here to 
satisfy large food demand especially in 
distant parts of the world.

In 2018, soybeans will likely remain 
an integral part of Canadian farmers’ 
production plans. The 3.1 million acres 
grown in Ontario last year is a far cry 
from back in the 1980s when Ontario 
soybean production struggled to get to 
the million-acre mark. Those days are 
certainly in the rearview mirror as last 
year Québec produced approximately 
983,500 soybean acres to make Eastern 
Canada a soybean powerhouse. The 
Maritime provinces chimed in with 
83,500 acres. 

That Eastern Canada soybean econ-
omy is increasingly being challenged by 
bigger acres in Western Canada. For 

instance, in 2013 Statistics Canada first 
measured Saskatchewan soybean pro-
duction at approximately 170,000 acres. 
Those acres have exploded to the point 
where in 2017 Saskatchewan produced 
approximately 850,000 acres of soybeans.

The same can be said for Manitoba, 
where in 2017 almost 2.3 million acres 
of  soybeans were produced versus 
approximately 1.05 million acres in 
2013. Clearly, western Canadian soy-
bean country is growing. A soybean 
crusher may surely follow. There cer-
tainly may be hiccups along the way 
going forward, but soybeans continue to 
expand across the country.

The cash price for soybeans in south-
western Ontario as of early January 2018 
was approximately $11.30 per bushel. The 
new crop price for delivery in November 
2018 is approximately $11.40 per bushel. 
These prices are lower than previous years 
and in Western Canada cash price levels 
are generally lower than Ontario, reflect-
ing cash market realities. Of course, in 
2018 the soybean market will change, flex 
and react to different marketing factors. 
What will the price do in 2018? What are 
some of those marketing factors that 
Canadian soybean producers need to 

With bumper crops expected 

around the world, soybean 

growers will need to juggle 

currency rates, weather 

anomalies and key demand 

drivers to find their best 

soybean price in 2018

By Philip Shaw

A demanding year 
in the markets
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measure in order to capture those profit-
able marketing opportunities?

Clues to future price direction are 
always elusive but a look back on how we 
got through 2017 is always important. 
Canadian cash prices are discovered by a 
combination of a futures price plus a basis 
adjustment, which reflects local market 
conditions. For soybeans in Canada the 
value of the Canadian dollar has a huge 
impact on the cash price of soybeans. In 
fact, in 2017 the cash price ranges for soy-
beans tended to be higher than the futures 
price range in soybeans. That happened 
because the value of the Canadian dollar 
was very volatile in 2017. 

On January 12, 2018, the USDA 
released their final crop estimates for 
2017, pegging final soybean production at 
4.39 billion bushels, based on a national 
yield at 49.1 bu./ac. The harvested U.S. 
acreage for soybeans was up eight per 
cent from 2016 at 89.5 million acres.

The nearby March 2018 futures value 
was approximately $9.60 per bushel. Of 

course, this pales in comparison with the 
all-time soybean record of $17.89 per 
bushel reached in 2012. In fact, since 
2007 there have been many instances 
where the soybean futures prices have 
been a lot higher. We got here with our 
eyes wide open. Global soybean produc-
tion has been expanding.

Part of the reason that soybean prices 
declined into 2018 has had to do with 
benign weather in the American soybean 
belt over the last five years, where pro-
duction has been very stable. Soybean 
acreage actually increased in the United 
States in 2017, up seven per cent from 
2016 at 89.51 million acres. Soybean 
futures in early 2007 had been at a pre-
mium to corn futures and American 
farmers decided to ramp up soybean 
production. This helped garner the 4.39 
billion bushels in 2017, which further 
softened prices. Of course, as we look 
into the planned acreage in 2018, huge 
soybean stocks weigh on our prices.

There is a lot more to the story, and 

any look at the global soybean economy 
needs to account for Brazi l  and 
Argentina. Production in Brazil has been 
increasing through the years and the 
country is currently projected to produce 
a crop of 110 million metric tonnes of 
soybeans in 2018. This crop is in the 
ground in Brazil and any production hic-
cup will certainly affect soybean funda-
mentals and cause volatility in prices.

Argentina is projected to produce 57 
million metric tonnes and along with 
Paraguay and others represents the 
growing domination of South America 
within the global soybean economy. 
China, always thirsty with an almost 
insatiable demand for soybeans, buys 
most of their beans from South America. 

Price is always an issue or the lowest 
common denominator on where China 
sources their soybeans, but the environ-
ment for South American soybeans is also 
producing a soybean which is higher in 
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protein than American soybeans. This is 
part of the reason that China is showing a 
preference for South American soybeans. 

Unlike corn, where the United States 
dominates world production, the soybean 
global economy is more of a two-headed 
monster with North American versus 
South American production in two dif-
ferent time frames during the calendar 
year. While harvest time in North 
America is September, October and 
November, Brazil will plant their soybeans 
in October, November and December, 
and Argentina in November and 
December. Weather-related production 
problems could have an impact on the 
South American crop during our winter, 
which often creates marketing opportu-
nities for Canadian farmers. There is 
much to consider especially when think-
ing about the geography and the timing. 
Daily market intelligence is key.

That daily market intelligence can be 
difficult especially when a large part of 
the Canadian soybean price is a positive 
basis largely created through a lower 
Canadian dollar. As stated earlier, some-
times volatility in the Canadian dollar 
will create a wider cash range in price 
through the year than a futures range. 

Increasingly, many Canadian soy-
bean producers are realizing this and 
they are becoming flat price sellers. In 
fact, when the Canadian dollar is quite 
low, as it was in 2017, getting into the 
$.72 range, selling regardless of futures 
price seems to be the opportune thing 
to do. Many producers will watch the 
value of the Canadian dollar closely 
looking for the best flat price, regardless 
of where soybean futures prices are.

Generally speaking, the Canadian 
dollar moves in an opposite direction of 
where the American dollar goes. Also, 

good economic news is good for the 
Canadian dollar, and Bank of Canada 
interest rate increases do the same. 
Canadian soybean producers need to be 
dialled in to these events.

As spring gets closer there will be 
much debate on how many U.S. soybean 
acres versus corn acres will be planted in 
2018. This will partially define price 
movement in soybeans depending on 
what happens in South America in the 
first six months of 2018. 

Will the United States plant more or 
less corn in 2018? Will the United States 
produce significantly more than the 
90.1 million acres of soybeans they 
planted in 2017 or significantly less?

This debate and actual acres planted 
will influence soybean futures prices 
greatly as we move further into 2018. 

It is the great truth that to increase 
soybean prices significantly, we need a 
lot less soybeans in the world to go along 
with this robust demand.

Nobody wants production problems, 
but it might take that in some part of the 
world to increase soybean futures prices 
significantly. Geopolitical events gone 
wrong can also affect the futures price of 
soybeans.

The challenge, of course, is to mea-
sure all of these marketing factors in 
2018.

Keep abreast of the soybean produc-
tion cycles here and in South America. 
Focus in on the Can adian dollar influ-
ence on basis. 2018 will surely be a year 
with many soybean marketing opportu-
nities ahead.  SG
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It’s one thing to know the benefits of 
a practice, it’s another to under-
stand the “why,” especially when it 

comes to biological functions where the 
road to understanding can be anything 
but simple.

In cropping terms, science has 
known about the benefits of longer 
rotations for years, but not about the 
exact reasons why.

This may be beginning to change. 
Over the next 10 years, researchers at the 
University of Guelph hope to shed more 
light on how rotations improve soil 
health and crop performance. 

For the past 50 years, yield has been 
the primary measure of success. More 
bushels means better soil. Within the past 
five years, however, there has been a grow-
ing recognition that if we’re going to keep 
driving crop yields, we need to look 
harder and harder at soil health as a part-
ner, not just as some sort of side effect. 

It’s with that general view in mind 
that Dr. Claudia Wagner-Riddle is pro-
ceeding with the study at the Univer-
sity of Guelph’s Elora Research Station. 
The project involves a closed-loop sys-
tem using 18 large lysimeters installed 
in the ground to measure properties 
including water infiltration, gas emis-

sions and soil carbon sequestration, all 
in a long-term setting.

Wagner-Riddle, a professor in the 
school of environmental sciences, received 
original funding of $2 million for the 
lysimeters and their installation during 
May and June of 2016. That funding, 
along with additional money from the 
Grain Farmers of Ontario, the Ontario 
Ministry of Agriculture, Food and Rural 
Affairs (OMAFRA) and the Natural 

Sciences and Engineering Research 
Council of Canada (NSERC) will ensure 
the project runs for three to five years.

“We’ll keep trying to find funding to 
run it in the long term because using this 
infrastructure, we’re studying the effect 
of soil health,” says Wagner-Riddle. “The 
over-arching goal is to quantify the 
impact of improved soil health strate-
gies on the soil ecosystem. We’re using 
this term for a range of good things that 
we get from soil, such as water filtration, 
soil carbon sequestration, potentially 
reduced greenhouse gas emissions and 
improved soil microbial communities.”

Wagner-Riddle and other researchers 
will be managing the soil lysimeters in a 
less-diverse rotation — corn-soybeans-
soybeans — which will see considerably 
lower volumes of biomass returned to 
the soil during soybean years.

That will be then compared side-by-
side with a more diverse rotation of corn, 
soybeans and winter wheat, with cover 
crops underseeded in corn after the six-
leaf stage and also following winter 
wheat. Essentially, there will be some-
thing growing throughout the year. 

The lysimeters were installed with 

At last, scientists hope to 

explain exactly why rotations 

are such a good practice

By Ralph Pearce,  

CG Production Editor
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Students work at seeding the lysimeters by hand at the Elora Research Station.

“The over-arching goal is 
to quantify the impact of 

improved soil health 
strategies on the soil 

ecosystem.”

— Dr. Claudia Wagner-Riddle, 
University of GuelphPh
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painstaking attention to detail, with nine large soil cores (1.5 
cubic metres) taken from sandy-loam soil and nine from a loam 
soil site. Once in place, a soybean crop was planted, just to get 
the soil active and test the facility. The 2017 growing season was 
the first in which the 18 treatments had data collected.

One disadvantage of the lysimeters is that they’ve been 
installed on a level surface which means they can’t measure run-
off. However, the units are so precise, they can collect very accu-
rate data for a water budget, including properties such as 
evapotranspiration.

“Initially, we’re starting off with similar inorganic fertilizer 
rates for our two systems, but the idea is that we’ll be adjusting 
that fertilizer to account for other inputs, including legumes in 
the cover crops as well as the biomass that gets returned,” 
Wagner-Riddle says. “The whole theory on these diverse systems 
is that they require less input and in practice, farmers who’ve 

used these methods have verified that. It doesn’t make sense to 
keep the same amount of fertilizer, and we’ll adjust that over the 
10 years.”

There is also a production component to evaluate how well 
the plants are growing and the water content and if those are 
more favourable for crop growth. Dr. Bill Deen, who’s been 
involved with long-term rotation plots for more than 17 
years, is also contributing to this pro ject. His work has shown 
that yields are more stable over time with longer rotations 
and the addition of diverse (i.e. cover crop) systems. He’s also 
shown that trend-line yields are positive and crops in longer 
rotations tend to become more resilient to weather extremes 
such as drought. 

“The hypothesis is that the water conservation under those 
conditions promotes better stability of yields, and we’ll be able to 
verify if that’s the case,” says Wagner-Riddle. She reiterates that the 
goal is to go beyond only knowing that it takes place in order to 
explain why. “If we understand what is happening, we can design 
other systems and manage them. We have collaborators that are 
looking at the organic matter components, the microbial com-
munities, water aspects, greenhouse gas aspects, water quantity 
and quality, and take a ‘big picture’ view of these systems.”

A complex rAin gAuge
The lysimeters installed at Elora hold a huge volume of soil and 
weigh it on an ongoing basis. Initially the lysimeters measure 
evapotranspiration and weigh between 2.8 and 3.5 tonnes. Each 
unit sits on three loading cells, capable of detecting very small 
variations (in grams) of mass. Wagner-Riddle states they’re also 
an expensive rain gauge since they can measure the increase in 
weight after a rain event, giving them the exact volume of what 
has infiltrated into the soil. The difference is that most lysime-
ters are used for water or irrigation scheduling.

“What we’re doing here is bringing together a multi-disci-
plinary group to study processes more than water — although 
water is fundamental,” she says. “It’s nice to have the complete 
water balance, where we can do nutrient balance and measure 
greenhouse gases in a little chamber that captures those gases as 
they’re coming out.”

As they’re conducting this research, Wagner-Riddle is hoping 
to see some of the tradeoffs that growers often experience with 
systems such as these, where improvements in water quality 
come with increased greenhouse gas emissions. They can look at 
these environmental factors along with soil microbial activity, 
since microbial activity drives so many of these processes.

DovetAiling reseArch
Collaborators from across the country and from different points 
of North America will provide a wealth of information on 
improved productivity within cropping systems. That’s why the 
project draws on work conducted by Dr. Bill Deen, associate pro-
fessor at the University of Guelph. Deen’s been the lead researcher 
on the long-term rotation study at Elora, which he inherited in 
2000 from Dr. Tony Vyn. Similar work was conducted by Doug 
Young in the 1990s at the former Ridgetown College of 
Agricultural Technology, and that work has been continued by 

Continued on page 26
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Dr. Dave Hooker, now that Ridgetown is a 
Guelph campus. 

It all dovetails nicely with Wagner-
Riddle’s work and offers a backdrop on 
the “knowing versus understanding” out-
look that this project entails. Deen’s work 
has provided clear indication of the bene-
fits of longer rotations, and one of the key 
messages is the importance of diversity in 
rotation and cover crops to soil health, 
drought resilience and a range of other 
measures. 

Ultimately, the clear message out of 
Deen’s work is “diversity matters” — and 
this has become a central component 
linked to what Wagner-Riddle is trying 
to accomplish.

“We know that a good rotation is 
more drought-resilient, we know that it 
has better soil health, regardless of how 
we define or measure soil health, be it 
aggregate stability or the Cornell soil 
health test,” says Deen. “We have evi-
dence that greenhouse gas emissions are 
lower, and nitrogen-use efficiency is bet-
ter, but we don’t know why any of that 
occurs. And that’s where the lysimeters 
are so valuable, because you can close the 
loop on the nitrogen cycle, or on mois-
ture balance and it enables us to look at 
some of these issues and try to under-
stand the mechanisms that we’re observ-
ing in the long-term plots.”

There are other big questions too, 
including how long it takes before some 
of the properties they’re studying begin 
to appear. 

Asked whether he’s concerned about 
the length of the study as reflected in the 
funding, Deen is quick to note that 
research on rotations and their impact 
on soil ecosystems, water, air and the 
overall environment necessarily takes 
time. Three years is always better than 
one, and 10-year data is better than five. 
And he’s confident that funding will con-
tinue long term for the lysimeters.

“It’s the same thing as our long-term 
plots, where in the past there were some 
challenges for getting the funding in 
place,” says Deen. “Over time people start 
recognizing that you need to have these 
established systems in place in order to get 
the data you want. We’ll hopefully see the 
same thing with the lysimeters: once those 
comparisons get established, the data 
become interesting.”

Changes in attitudes
At the same time as Wagner-Riddle’s 
project is getting underway, Deen says 
he’s noticed an increasing acceptance by 
growers, who are less likely to dismiss 
something like wheat in their rotations. 
He agrees that farmers are recognizing 
that soil health matters, and in general, 
they’re starting to see that diversity is 
very important for soil health. 

He’s also noticed that many of the 
effects he’s been studying are overlap-
ping with other work. Rotations, for 
instance, may affect water quality, which 
then leads to land use issues. A decade 
ago, Deen notes, those links were a little 
more tenuous, yet today, the discussion 
has changed and it’s become more 
informed, primarily because it’s being 
driven by farmers.

Wagner-Riddle echoes Deen’s state-
ment about farmers wanting more infor-
mation about long-term cropping 
impacts on soil health. She believes pro-
ducers and the agricultural sector in gen-
eral will benefit from this research, 
especially being able to quantify those 
benefits, and determine whether they take 
on measures that promote soil health, 
which also become long-term benefits for 
society. Farmers will eventually get better 

yields or reduce their inputs but it’s a 
long-term process, and initially, it might 
cost farmers more in buying seed to plant 
cover crops, for instance.

“There is a larger benefit that comes 
for the environment, and we’re going to 
quantify that,” says Wagner-Riddle, add-
ing that there is also a component of 
education and outreach. “Having those 
numbers is really important for any 
assessment in terms of economics or the 
value of those ecosystem services. And 
that’s the next level for society, where if 
we improve the environment and water 
quality, everyone benefits from that.”

Wagner-Riddle wants to acknowl-
edge the many participants involved in 
the project, although she says there are 
too many to list. There are graduate stu-
dents and professors working at the site, 
alongside collaborators from other uni-
versities. 

“We’re really excited about this and 
there are a lot of new learning curves 
for us and eventually, we will have the 
data available for others to use,” she 
says. “Ideally, we’d have a number of 
sites across Ontario or across Canada 
with different cropping systems, and 
perhaps as we learn from it. It’d be nice 
to have more sites established.”  sg

Lysimeters detect subtle changes in the soil that lead to the macro-benefits that 
farmers look for, such as superior yields and more consistent performance.

“People start recognizing that you need to have these 
established systems in place to get the data you want.”

— Dr. Bill Deen, University of Guelph
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