Dean Stoyka, vineyard manager at Stratus Vineyards, holds a piece of a trunk trimming used in the
production of biochar. Stoyka and his team started experimenting with this soil amendment in 2015.
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Dean Stoyka heard the neighbourhood talk about his biochar experiment: how Stratus Vineyards had
made a mistake three years ago,
promoting such a relatively young,
inexperienced staff member to
vineyard manager.
But Stoyka and J-L Groux, a
winemaking veteran from the Loire
Valley in France who is Stoyka’s boss,
like the results. At the Niagaraon-the-Lake winery, they’ve experimented since 2015 with char made
from weathered vine trimmings as a
soil amendment.
They relied mainly on advice from
members of a seasonal, Jamaican
workforce. These employees have
experience back home making
charcoal for cooking fuel.
In Ontario, they compost the
black, chunky char with grape skin
and seed residues from the winemaking. They spread this biochar in the
autumn on blocks of poor-yielding
vines. The following spring, they work
it with chicken manure into the root
zones between the rows.
Plant response in some cases has
been startling. The team has witnessed a tripling of yield in one block
of poorly performing Syrah-variety
grapes, Stoyka said during a recent
interview. He pulled an iPhone from
his pocket and keyed up harvest data
to prove his point.
The move fits the 13-year-old
winery’s ambitious, environmental
profile established by Stratus CEO
David Feldberg. The four-storey
winery and retail store was the first
winemaking facility in the world to
gain a Leadership in Energy and
Environmental Design certification,
reports a 2010 Wine Spectator article
posted on the Stratus Vineyards
website.
The building features geothermal
heating and cooling, a super-insulated
roof, and gravity-flow processing of
juice and wine. In the vineyard, the
team uses electrostatic sprayers to
decrease the use of both water and
fungicides.
Stoyka joined Stratus Vineyards
eight years ago following a Niagara
College work placement with the
winery. He took on the vineyard
Better Farming May 2018
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Employees at Stratus Vineyards prepare to burn
ingredients to produce biochar.
manager job three years ago. When he raised the subject of biochar in his first
year as vineyard manager, Groux had obvious questions but came back and
said, “Let’s go for it.” Stoyka had expected as much.
“We’re using all these green technologies; we have a green committee at the
winery; so, I said, this is another way,” Stoyka said.
“How do we recycle all our products from our vineyard and not waste
them?” he asked.
The high-end winery retails much of its product at the elegant building
where Groux and Stoyka – part of a crew of five full-time production employees and a seasonal workforce of eight staff – grow grapes and make wine. In a
small reception room used for special events stands a metre-tall clear cylinder
on a sideboard. The piece is loaded with Stratus-made char and often becomes
part of customer conversations.
“Any single piece of green technology is not super interesting on its own,”
Stoyka said. “But when you take it as a whole, when you have a story, all of a
sudden it says, ‘Wow, these guys are really trying to do something different.’”
Stoyka determined from his research that no reliable guidelines for application rates exist and purchasing commercial biochar can be expensive. Advised
by the Jamaican crew, the team came up with a plan to make char in an
earth-covered oven with very little smoke or odour. They worked with an $800
budget to buy two truckloads of topsoil and a pile of weathered straw.
Instead of simply burning vine trunk trimmings in open fires, as is typical
in the Niagara Region, they stockpile the material as pruning season begins in
mid-March and burn it, usually in April, in the centre of the 62-acre property.
Because the pyrolysis (i.e. decomposition through high temperatures) to
make char requires thermal degradation of biomass in the absence of oxygen,
the team covers the mass first with straw and then soil and burns it over three
days. The mounds resemble beaver lodges. The team spreads the biochar,
usually in early October, between the harvests of white and red grapes.
“The research is not concrete yet on biochar,” Stoyka said. “There are
disagreements on how much you need, how much it’s acting, how long it’s
acting in soil and how much nitrogen it’s capturing. There’s not a real consensus,” he said of the research.
“I’m only putting biochar on in weak spots in the vineyard, places we know
we have low yields. ... In the areas where I’ve had traditionally very low yields,
those yields are starting to bounce back in a huge way,” Stoyka said.
He can’t exactly say why his yields have improved because he has not run a
controlled experiment. But Stoyka is convinced the compost and char have
something to do with reviving one block of failing Syrah vines. Plants which
had been yielding as little as half a tonne to the acre in 2013 came in last year
at a tonne and a half.
“Something is happening there,” he said to Better Farming. “Our weak areas
are responding in a way that we’ve never seen before. I can’t attribute that
exclusively to biochar. The compost is going there and also the straw. You can’t
say it’s just the biochar acting, but we’ve had a huge impact and all of a sudden
yield is looking good.” BF
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EXPLORING OTHER BIOCHAR APPLICATIONS
Stratus Vineyards photo

Since the early 1960s when Wim
Sombroek, a Dutch soil scientist,
began publicizing his research into
ancient man-made “terra preta” soils
containing biochar in South America, other researchers have tried to
sort out the implications for modern
agriculture.
They have produced a growing
body of research with occasionally
startling results. Many of the studies, particularly in tropical regions,
suggest that persistent, absorbent
biochar added to agricultural soils
can boost plant growth and sequester greenhouse gases. The practice
is a hedge on climate change
hazards which, if proven, provides
hope for an environmental win-win
situation.
For commercial producers on
North America’s actively farmed,
temperate soils, however, the
science has yet to provide much
reliable detail about the use of

Staff at Stratus Vineyards produce biochar at the winery.
This photo shows the finished product.
biochar soil amendments. The
tactics remain somewhat experimental and certainly costly: biochar
prices range anywhere from $200 to
more than $2,000 a tonne, said
Better Farming interviewees.
More recently, the research has
generated a few new enterprises
that produce biocarbon on a
commercial-scale through pyrolysis
of vegetative feed stocks. Pyrolysis is
the thermal degradation of biomass
in the absence of oxygen. Much of
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the current biochar production
aims, however, at uses other than
field agriculture.
Users include industrial manufacturers replacing petroleum-derived
carbon with renewable biomass
fuels and related products. The
absorbent and adsorbent properties
of activated charcoal make it useful
in air- and water-filtration systems.
ABRI-Tech Inc. generates biochar
as a by-product of a liquid fuel
process that uses forest wastes at an
associated timber operation based
in Namur, Que. Peter Fransham, an
Ottawa-based professional engineer, developed the technology. The
char by-product is a promising
substance for agriculture but too
expensive at current prices, he said
in an interview.
“In a nutshell, few farmers are
going to use biochar because the
possible increase in yield cannot be
correlated to the cost,” Fransham
said.
Jamie Bakos, a Saskatchewanbased biocarbon processor, likewise
identifies “significant challenges” to
the use of chars in field agriculture.
“The manufacturing of biocarbon
is a new technology,” Bakos said
from his office at Titan Clean Energy
Projects Corporation in Craik, Sask. “I
mean it’s new in the sense that it’s
been around for 2,000 years, but the
technology itself is really being
focused on in the last eight or nine
years.”
One of the biggest challenges is
producing biocarbon on a large
scale at costs justifiable to commercial growers, he said.
Better Farming May 2018
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Haliburton Forest & Wild Life
Reserve Ltd., which conducts
sustainable forestry on 100,000
acres in central Ontario, expects to
begin marketing high-quality
biochars this spring. The biochar is a
by-product of sawdust that comes
from sugar maple milling.
Although the business plan
includes agricultural products, the
company’s first major customer is a
U.S. manufacturer seeking to
replace petroleum-derived carbon
black as a colouring and filling
agent, said Malcolm Cockwell,
Haliburton’s managing director, in
an interview.
As a soil amendment, biochar
functions like other organic matter,
said Cockwell, who is a registered
professional forester.
“It’s like organic carbon in, say,
manure or straw,” he said. “The
biochar that gets added to soil is
contributing in that respect too. So
it’s providing that structure which ...
regulates the soil. Biochar regulates
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the moisture content and it accumulates the availability of nutrients.”
Maren Oelbermann, a University
of Waterloo researcher who heads a
major Ontario-government-funded
field trial, has also conducted
studies in tropical and boreal
regions.
“We see some positive impact on
grain biomass production, particularly in the roots,” Oelbermann said
of year-one results from the threeyear Huron County study on corn
and soybean ground. She had yet to
calculate year-two data at the time
of a Better Farming interview.
“We see some interesting results
when it comes to ammonium,
nitrate and phosphorus,” Oelbermann said of her findings. “It seems
the nutrients are bound a little bit
better into the soils that are amended with biochar. With greenhouse
gas emissions we have not really
seen any significant differences.”
For farmers, the big questions
tend to involve quantities, applicati-

on techniques and technology
costs. (Oelbermann said the technology is “in its infancy.”)
In 2016, 22 farmers were surveyed about the factors affecting
their willingness to try biochar.
Mathew Suta, a graduate student
working with Oelbermann, found
cost was the leading issue.
Lack of research, unknown results
and questions about economic
benefits also concerned survey
participants. Scientists have yet to
sort out key issues about variations
in application rates and variable
responses by both crops and soil
type.
Keith Reid, a soil scientist with
Agriculture and Agri-Food Canada,
conducted a relatively inconclusive
field-scale “squirt-and-look-type
trial” with corn near Stratford when
he worked for the Ontario Ministry
of Agriculture, Food and Rural
Affairs. Reid had reservations about
the trial – the quality of char involved, for one thing, and the interrup-
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tion caused by his move to Agriculture Canada’s Guelph office – and
never published results.
He waits to be convinced about
the effectiveness of biochar in
temperate soils where the breakdown of organic matter occurs more
slowly than in the tropics. The
carbon and bulk of biochar added to
tropical soil may act like humus in
most Ontario soils, Reid said.
“There’s been huge interest south
of the border” and some of it has
spread north, Reid said. Much of the
interest likely depends on the
potential of biochar for sequestering
carbon as part of evolving social
strategies to combat climate change. But the costs would be substantial and the economics are unclear,
he said.
Sean Thomas, a professor at the
University of Toronto who has
studied the use of biochar on forest
lands in Ontario, sees potential for
agricultural uses, although he also
has reservations about costs. 		

Thomas and his graduate students have five years of results from
experimental plots in the relatively
poor soils of the Haliburton region.
This work shows a doubling of
biomass production from biochar.
“In both the agricultural literature
and the forestry literature, the
strongest responses are seen on
acidic soil,” Thomas said. “Char has
been called ‘black lime’ so, in calcareous soils like southern Ontario’s,
you are much less likely to see a
positive response (to biochar)
because that liming effect is not
going to be there.”
The absorbent properties of
biochar, effective in holding soil
nutrients and boosting microbial
activity, may work against some
agricultural practices, Thomas
warned. Chars absorb and bind
chemicals, including pesticides and
herbicides, he said.
“If you are using glyphosate, for
example, and are relying on that to
be present in the soil to reduce
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weeds, the higher concentrations of
chars are going to interfere with
that.”
Thomas predicted the most
promising use of biochars in agriculture involves livestock feed additives. They might help to reduce
methane emissions. He’s aware of
the University of Lethbridge’s
research on char in cattle feed and
described it as “probably the most
exciting application that I know.
“The biggest bang for the buck
almost certainly” would occur if we
could “feed chars that substantially
reduce methane emissions from
cattle,” Thomas said. BF
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