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S taff at the Ontario Soil and 
Crop Improvement Associa-
tion (OSCIA) have good-

naturedly described the research plot 
on Mike Groot’s Crediton-area farm as 
“crazy strips.”

Groot is hoping the soil quality data 
it gathers will eventually show that 
including pasture in a cash crop rota-
tion isn’t crazy at all.

He has an ally in Christine O’Reilly, 
a forage and pasture specialist with 
the Ontario Ministry of Agriculture, 
Food and Rural Affairs (OMAFRA). 
She was among presenters at a recent 
event at the Groot family’s Whole-
some Pastures farm as part of the fed-
eral-provincial Living Labs soil health 
research initiative.

XXWHY IT MATTERS
Building fertility through measures 
other than synthetic fertilizers can 
help Canada’s farm sector meet the 
government’s climate change 
objectives.

“Usually, if we’ve got something in 
rotation with corn, beans and wheat, 
it’s alfalfa,” O’Reilly said of the domi-
nant southwestern Ontario farm 
landscape. She noted the term “ley” – 
with a dictionary definition of “arable 
land used temporarily for hay or graz-
ing” – was commonly used in the past 
in North America and has never lost 
favour in Europe. That’s because fer-
tility and yields on the cropland have 
typically been high after a time in pas-
ture.

When signing on to be part of Liv-
ing Labs in 2020, Groot planned to 
include a year of grazed annual cover 
crops as part of his test plot rotation. 
To quantify results, he decided it 
would be too challenging to consis-
tently get the cover crop established 
after wheat, graze it in fall and then 
terminate it for another crop in the 
spring.

Instead, he established a series of 
three-year stands of rotationally 
grazed perennial pasture species 
within a much wider plot including 
corn, soybeans and wheat. In all, it 
includes 24 80-foot plots of approxi-
mately one acre each,  an approach 
dubbed “crazy strips” by fellow cover-
crop-friendly OSCIA member and Liv-
ing Labs participant Woody Van 
Arkel.

“I know some of those annual crops 
have big biomass too, but I think hav-
ing those long-term perennials build-
ing root masses is even better,” Groot 

said of his decision to alter the 
approach.

On his farm, O’Reilly and a team 
from OMAFRA and the University of 
Guelph are studying the use of rising 
plate meters to develop an Ontario-
focussed approach to measuring pas-
ture yield. On the federal side, Dr. Lori 
Phillips of Agriculture and Agri-Food 
Canada is leading a team analyzing 
soil microbes under various treat-
ments within the Wholesome Pas-
tures plot.

It’s nothing new for the Groots to 
be part of innovative farm practices. 
They direct-market beef, lamb, 
chicken, duck, eggs and honey in 
their raw form and through value-
added products like soaps, lotions 
and leather. Sixty-inch corn rows 
have served as free-range chicken 
habitat.

For the Living Labs research, no 
manure from the barn will be spread 
on the strips. There are enough other 
fields on the 160-acre home farm plus 
some surrounding properties that 
need fertility.

As well, a control strip will not be 
grazed, allowing for analysis of micro-
bial activity as a result of both ley and 
livestock being present as opposed to 
simply including ley in the rotation.

A group of 10 heifers are being rota-
tionally grazed through the pasture 
strips. Fencing added to the labour of 
setting up the trials, but electric fence 
had already been installed around the 
perimeter of the home farm as well as 
25 acres on a neighbouring farm. 

Citing climate action-themed 
funding opportunities that cover up 
to 60 per cent of costs, Groot is hoping 
to fence another 80 acres this year.

Test plot measures effects 
of grazing in crop rotation

 GRAZING

Groot family’s Wholesome 
Pastures is part of Living 
Labs study

“  I know some of 
those annual crops 
have big biomass 
too, but I think 
having those long-
term perennials 
building root 
masses is even 
better.”

 Mike Groot

At a field day Sept. 8, Mike Groot explains how he set up the livestock water and 
fencing for his 24-acre series of test plots at his family’s Crediton-area farm for the 
Living Labs soil health research initiative.  PHOTO: STEW SLATER 
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I n fields near the Argentine 
farm town of Pergamino, spiky 
green shoots of wheat stretch 

in neat rows to the horizon. It is a 
crop that developers hope will yield 
higher thanks to a single gene bor-
rowed from sunflowers to help it 
better tolerate drought.

The field is one of dozens of sites 
growing a genetically modified 
(GM) wheat strain called HB4, 
developed by local firm Bioceres 
and state scientists. Argentina, the 
world’s No. 6 wheat exporter, gave 
commercial planting approval to 
HB4 in 2020. It was the first GM 
wheat strain in the world to receive 
such approval.

XXWHY IT MATTERS 
GM wheat has faced resistance 
from environmental groups and 
consumers around the globe. 

Its backers say HB4, also modified to 
tolerate the herbicide glufosinate-
ammonium, could help ward off food 
shortages at a time when climate 
change has led to severe droughts in 
China, North America and Europe, and 
Russia’s invasion of Ukraine has 
snarled food supply chains.

Many environmental and consumer 
groups have resisted GM wheat, but 
Bioceres is leading the way in commer-
cializing it.

The firm has gained varying levels of 
approvals in Brazil, Nigeria, Australia 
and New Zealand. It is using block-
chain and georeferencing to avoid con-
tamination with regular wheat, a risk 
local farmers fear could prompt import 
bans.

“There is some ignorance about 
what transgenic is. It is not a monster,” 
said Raquel Chan, biochemist and 
researcher at the National Council for 
Scientific and Technical Research, who 
led development of the strain, now 
licensed to Bioceres.

She said the plant is “almost indis-
tinguishable” from normal wheat, but 
it can better tolerate lack of water due 
to an extra gene edited in from the sun-
flower plant.

“It’s something that could have hap-
pened in nature and has in fact hap-
pened in other instances... Normally it 
takes thousands of years. We just did it 
faster.”

HB4 could improve crop yields by 20 
per cent versus regular wheat under 
dry and warm conditions, according to 
a 2020 paper Chana co-authored.

Even with Argentina’s approval, Bio-
ceres has yet to start selling the GM 
wheat for commercial use in the South 
American country. It is also testing it in 
neighbouring Brazil.

Contamination concerns
GM wheat, however, has long been 
taboo.

“The main concern is the possibility 
that GM wheat and non-GM wheat 
could end up mixing,” said Julio Cal-

zada, chief economic analyst at Argen-
tina’s Rosario grains exchange.

“This could spark bans in interna-
tional markets and Argentina needs 
these US $4.5 billion in exports. They’re 
key at such a complicated moment for 
the country’s economy.”

No other global seed company has 
publicly endeavoured to develop GM 
wheat since 2004, when Monsanto, 
now owned by Bayer, dropped plans to 
develop a Roundup Ready wheat.

However, USDA records show BASF, 
Biogemma USA and Pioneer Hi-Bred 
International (owned by Corteva) 
received permits for GM wheat trials in 
the U.S. in recent years.

BASF said it discontinued the trials 
in 2019 and Corteva said it does not 
intend to commercialize wheat from 
its trials. Biogemma also said it con-
ducted field trials only for research and 
development while Bayer said it is not 
working with GM wheat.

Bioceres has said it is trying to get 
commercial approval from the U.S. and 

Australian governments for planting 
HB4 wheat in those countries.

In Indonesia, top buyer of Argenti-
na’s wheat behind Brazil, the head of 
the wheat flour mills association 
Ratna Sari Loppies downplayed con-
tamination worries, but said millers 
there would not yet buy Argentina’s 
GM wheat to avoid a “negative” impact 
on their own exports of consumer 
wheat products.

Brazil, which hopes to boost its own 
wheat harvest and exports of the grain, 
appears to have softened its stance. 
Rubens Barbosa, president of the Bra-
zilian flour millers association Abi-
trigo, said he believes Brazil might 
approve HB4 wheat. In 2020 he had 
threatened to halt wheat imports from 
Argentina after its government 
approved Bioceres’ GM wheat. Brazil 
approved flour made from HB4 wheat 
in 2021.

“The seeds that will come and be 
planted in the north of Cerrado will 
have higher yields,” he said in August, 
referring to the GM strain. “All of these 
factors justify optimism related to out-
put and Brazil’s self-sufficiency in 
wheat production.”

The ‘Messi’ gene 
In the Pergamino test fields, Reuters 
crossed regular farm gates and fences 
to access the growing area  of about 
200 acres where the GM wheat strain 
was planted.

Bioceres said it has taken strong 
steps to avoid cross-contamination, 
including using blockchain technology 
in a “preserved identity production 
system” to ensure traceability of the 
HB4 strain.

The crop is audited at planting and 
harvesting. Planters must georefer-
ence in a computer system the areas 
planted with HB4 and any work done 
in those fields. 

Growers receive financial incentives 
to ensure compliance and regular 
inspections are carried out, Bioceres 
said. Seeds stored in silo bags are moni-
tored until shipment and paperwork 
documents the chain of custody of the 
seeds and grain during transport.

Federico Trucco, Bioceres chief exec-
utive, said these steps help win over 
doubters. A new landmark is the recent 
approval in Nigeria, the only country to 
fully approve imports of HB4 wheat 
grains. 

He said the firm was pushing in 
Indonesia and Vietnam, as well as 
North Africa. In Brazil, consumers and 
millers were warming up to GM wheat, 
he added.

“Approvals are happening much 
faster than anticipated,” Trucco told 
Reuters in Rosario, where at a nearby 
laboratory, HB4 wheat was being 
grown to produce seeds in a special-
ized greenhouse.

Trucco said Russia’s invasion of 
Ukraine and severe droughts in Europe 
and China had shifted the needle on 
drought-tolerant GM wheat. The 
United Nations has warned that 
droughts could be the next “pandemic” 
as global temperatures rise.

Chan, who helped develop HB4, 
cited Argentine soccer great Lionel 
Messi to explain how the sunflower 
gene could help as drought events 
increase worldwide.

“Wheat has a regulatory protein for 
response to water stress but it is not as 
good,” she said. “It’s like the sunflower 
lends it a good gene. Imagine yourself 
as a team of soccer players... if you add 
in Messi to the mix, you will obviously 
do better.”

Argentina eyes production of genetically modified wheat
Country has given limited approval to a variety with a drought-resistance gene from a sunflower
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