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Borealis Fresh Farms Inc. Opportunities and Challenges of  Business Start-ups 

Summary from the Northern Ontario Agricultural Conference, held February 12, 2018 in Sudbury ON 

Borealis Fresh Farms Inc. is an agri-tech vertical hydroponic 

modular farming system in Timmins Ontario that produces 

locally grown produce year-round.  Their goal is to increase the 

region’s capacity to produce local food and create new jobs – 

most of their produce is consumed within 50 km of where it 

was grown, providing food security and reducing the overall 

carbon footprint.   

Co-founders Marc Rodrigue and Alex Cochrane started Borealis 

in January 2018 after two years of business planning and 

market analysis.  They knew that a farm in Northern Ontario 

would be affected by the short growing season and they 

wanted something to grow year-round.  With that in mind, 

they built a modular farm that is fully automated to control 

temperature, light and humidity among other factors.  Within 

this ‘box’, they farm nutrient dense foods such as kale, basil, 

parsley & joi choy.  This is the first phase of their three-phase 

growth strategy, which is a highly capital-intensive operation 

that will not generate revenue for two to three years, all of 

which was accounted for during the business planning stage.  

For a point of reference, each container costs between 

$160,000 - $180,000, plus upgrades, and can grow just under 

4,000 plants.   

Challenges: 

• The adoption of new technology can be problematic.  

Always think about all the impacts that the new 

technology can have and ways to mitigate those impacts 

• Business modelling and validation is necessary to 

identify how pieces fit together but can be difficult to 

complete and validate.  Borealis uses Strategyzer to 

complete this process.   

• Operating costs, specifically electricity, are high.  This 

was anticipated and accepted during the planning 

stages, but once the main phases of the project are 

completed, they will assess other options. In the 

meantime, they have adapted their schedule to mirror 

peak hydro pricing and modulated air flow to help 

balance heat loads more. 

• Applied research and knowledge needs can be difficult 

to access as local institutions can lack the proper 

expertise to support such innovative and technical 

infrastructure.   

• Access to markets and distribution to those markets can 

be challenging, especially for smaller-scale farms.   

• Lack of food and ag-incubation spaces that tie the 

players in the food community together to create a 

collision of ideas. 

Opportunities: 

• Consumer trends are growing towards organic/clean/

nutrient dense foods, buying local and vegetarian & 

vegan food options, bolstering a business case for 

Northern local food production 

• Advancement in technology is improving accessibility 

and sustainability for agri-tech businesses.  For Borealis, 

they built their own specific traceability system to track 

every plant from seed to final sale.   

• Their operation also acts as a ‘lab’ where they can make 

changes and assess impacts, working to improve their 

yields and competitiveness. 

• Building local relationships have opened new markets 

and partnerships.  Borealis has connected with local 

chefs, restaurants, grocers, social agencies, schools & 

consumers and is included in a local food box with the 

Anti-Hunger Coalition, new dishes offered at 

restaurants, etc. 

• Educating people on where the product comes from and 

how it has grown has created repeated business 

through the local farmers market.   
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Social media provides the opportunity for a business to directly 

interact with their customers.  The higher the interaction, the 

greater the ability to have great community and customer 

relations and to build your brand.  But with so many different 

platforms and with so much content, it can be difficult to get 

your content in front of the right people in an effective way. 

 

Twitter is a great platform for networking with a broader 

audience and staying up-to-date and informed, but with a 

tweet life of about an hour, is less about making social 

connections.  Facebook provides a more personal look into a 

business and can create more personal relationships with 

consumers.  However, with its high number of users, it can feel 

less exclusive and users can often be bombarded with ad 

content.  Platforms such as Instagram tend to skew towards a 

younger audience and are useful for phots, videos and stories 

showcasing day-to-day activities.   

 

Social Media Strategies: 

 Post over multiple networks with different content to 

reach different audiences  

 Post content that is contextual to your audience, content 

that is personal, genuine and relatable 

 Responding to comments can help open lines of 

communication with your audience and build your brand 

 Personalize your responses based upon comment 

content 

 Figure out what works for your audience on each 

platform and stay on top of posting & commenting 

without being pushy. 

The $1.80 Instagram strategy leaves a full $1.80 of  

thoughts online in the specific category, niche or industry 

you want to be a part of and is a great way to grow your 

presence online.  Find out more at https://

www.garyvaynerchuk.com/1-80-instagram-strategy-grow-

business-brand/    

Breaking Through Social Media Noise for your Business 
Summary from the Northern Ontario Agricultural Conference, held February 12, 2019 in Sudbury, ON 

Governments launch enhanced online tool to renew Environmental Farm Plans 
The governments of Canada and Ontario are giving farmers in the province a quicker and easier way to renew their 

Environmental Farm Plans (EFPs). 

 

Farmers in Ontario can now access an upgraded, electronic process to update their Environmental Farm Plans. The 

enhanced system will make it easier for many to continue using this key tool, which guides Ontario farmers to voluntarily 

adopt more environmentally sustainable practices. The changes will provide a more user-friendly and resourceful online 

tool, in addition to offering a convenient option for farmers to update their Environmental Farm Plans without requiring 

them to travel to attend in-person workshops. 

 

The improved electronic Environmental Farm Plan (eEFP) instrument was developed by the Ontario Soil and Crop 

Improvement Association with support from the federal and provincial governments through the Canadian Agricultural 

Partnership (the Partnership). 

https://www.garyvaynerchuk.com/1-80-instagram-strategy-grow-business-brand/
https://www.garyvaynerchuk.com/1-80-instagram-strategy-grow-business-brand/
https://www.garyvaynerchuk.com/1-80-instagram-strategy-grow-business-brand/
https://www.electronicefp.com/
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A Northern Ontario Agricultural Research Summit was held on 

January 16 & 17 2018 in Sudbury, ON and January 19 2018, in 

Thunder Bay, ON. The summits were facilitated by Bryan Boyle 

of Bryan Boyle & Associates.  The summits focused on assessing 

the current state of agricultural research in the North and how 

this could be further coordinated and built upon with current 

and future partners and stakeholders. The feedback generated 

from the summits has been incorporated into a report . 

Overall, participants in both summits indicated that more can 

be done with respect to agricultural research in Northern 

Ontario and collaboration within this research infrastructure – 

participants in Thunder Bay had higher scores for both 

categories than those in Sudbury, likely due to the geographic 

nature of participants attending the summits.  

Merits for collaborative, coordinated, sustainable and 

successful agricultural research include a degree of stable 

funding, existing organizational framework, strong physical 

infrastructure, unique Northern features and opportunities for 

growth, stakeholder interest, engagement and community 

strength, innovative approaches and positive existing 

collaboration.  

Challenges identified in delivering agricultural research in 

Northern Ontario include a lack of sustainable funding, lack of 

structural coordination, lack of research infrastructure, 

communication barriers, knowledge translation and transfer, 

changing demographics, administrative and logistical issues, 

farm viability, production and economic challenges and 

Northern Ontario realities.  

The need for sustainable, stable, long-term funding support 

and a coordinating body that is positioned to establish 

stakeholder priorities, coordinate research and compile, 

communicate and report on Northern results were identified as 

priorities that could have lasting impacts on the delivery of 

agricultural research in Northern Ontario.  

The following projects were completed within the overall scope 

of this broader project:  

1. Plastics Disposal Assessment – NOFIA worked with Envise 

Consulting to conduct an inventory of the current and usage of 

agricultural plastic in Northern Ontario, assessed several end-

use options and provided suggestions for options to sustainably 

dispose of used agricultural plastic.  

2. Deadstock Disposal Assessment – NOFIA worked with a 

farmer in Thunder Bay and a specialist in OMAFRA to design 

the research protocol and install two deadstock disposal 

vessels. This will enable farmers to sustainably dispose of their 

deadstock and if the vessels are sufficiently viable, could offer a 

future alternative to emergency livestock disposal.  

3. Medicinal Plants Opportunity Analysis – NOFIA worked with 

the Rainy River Futures Development Corporation to assess the 

market viability of several medicinal plants native to the Rainy 

River District. Plants that were deemed economically viable can 

be trialed at the Emo Agricultural Research Station (EARS) to 

evaluate growth potential.  

4. Non-timber Forest Products in Northeastern Ontario – NOFIA 

worked with the Temiskaming First Nation to evaluate the 

economic uses of many non-timber forest products. 

Educational information for several products was compiled to 

support the sharing of traditional knowledge and improved 

market access to products.  

5. Development of a Hops Yard – NOFIA supported the 

development of a hops plantation at EARS – this will be used to 

demonstrate the viability of hops in Northern Ontario and 

assess economic impacts, break-even points, etc.  

6. Beekeeping Course – NOFIA worked with a Northern 

beekeeper to develop and deliver a 10-week course on 

beekeeping. This course was delivered in two locations in Rainy 

River, with approximately 25 people in each course.  

7. Crop & Forage Trials – NOFIA worked with the New Liskeard 

Agricultural Research Station (NLARS) to complete three trials, 

including oats as a cover crop, a corn variety trial and a forage 

digestibility trial.  

Project reports and updates can be found at www.nofia-

agri.com. 

 

Applied Agricultural Research Framework  
NOFIA worked with OMAFRA to deliver a project on applied agricultural research, which included the hosting of a summit in 

Northern Ontario and the implementation of numerous applied research projects.   
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Click Fork is an online farmers market that aggregates local 

products from Northeastern farmers and offers a one-stop 

online shop for consumers to reach these farmers.  It was 

started in 2018 by several farmers in Northeastern Ontario who 

were searching for a new retail stream after the closure of Eat 

Local Sudbury.  The partners spent a few months working on a 

typical business plan and then worked with Local Line to 

develop a platform that supports their collaborative sales 

effort.  

With Click Fork, people can see an online listing of products 

from three farms (Dalew Farms, Field Good Farms, Kipling 

Ridge Farms) and purchase products from either of the three 

farms with one checkout system.  The farms can each manage 

their own inventory, promote their products themselves and 

collectively coordinate deliveries.  The farms try to provide a 

wide variety of products with as little crossover as possible, 

which is possible because it’s a small group that can work with 

each other to set upcoming production to meet demand.  

When there is crossover, the products are differentiated based 

upon production practices, etc. which allows the consumer to 

make their own selection.   

The farmers who were involved in Click Fork held a soft launch 

to assess the workings of the site and smooth out any kinks.  

Starting slowly and small was important for their success, as a 

soft launch with the opportunity to grow sustainably kept the 

farmers from getting discouraged and quitting.  Starting small 

also helped ease the logistics of product delivery, ensured 

manageable control and improved access to local eaters.     

The farms involved in the operation of Click Fork continue to 

have their own separate businesses and revenue streams, 

which can work collaboratively with Click Fork.  For example, 

Field Good Farms shares its own newsletter that highlights its 

own products but includes information about Click Fork, 

enabling cross-marketing.  The degree to which Click Fork will 

replace revenue streams from Eat Local Sudbury or the 

relevance of its size relative to other revenue streams will likely 

vary between partner farms, but the revenue streams so far 

have been promising.   

Social media and mailing lists are the main marketing tools for 

Click Fork.  Posts that include videos or pictures of on-farm 

activities have the most response in a definite positive increase 

in store activities.  Click Fork also releases recipes that use 

ingredients from each of the farms, supporting cross 

purchasing amongst the farmers.   

Click Fork continues to assess a direct to home option instead 
of a drop-off pick-up option.  Despite its attractiveness, the 
numbers have been challenging to pencil out.  If you would like 
more information, please visit Click Fork at https://
www.localline.ca/click-fork  

Online Marketing for Direct Market Farmers 
Summary from the Northern Ontario Agricultural Conference, held February 12, 2019 in Sudbury, ON 

https://www.localline.ca/click-fork
https://www.localline.ca/click-fork
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These days, garlic is a staple ingredient in just about every 

Canadian kitchen. And why not? From its pungent heated taste 

when raw, to the umami balance that garlic adds to any recipe 

when cooked is unmistakable.  

Garlic growers and garlic lovers everywhere, immediately know 

the difference between imported garlic and locally grown garlic, 

there is simply no comparison.  

Recently, the Ontario Ministry of Agriculture, Food and Rural 

Affairs (OMAFRA), partnered with the Garlic Growers 

Association of Ontario, and the Northern Ontario Farm 

Innovation Alliance (NOFIA) to bring three garlic workshops to 

Northeastern Ontario.  

Almost 70 garlic growers and potential growers attended 

workshops held in New Liskeard, Sudbury (with link to Thunder 

Bay) and Desbarats. Participants came to learn about best 

practices for garlic production and pest management. Travis 

Cranmer, Vegetable Crops Specialist from OMAFRA provided 

current information on crop production, scouting techniques, 

entomology and plant pathology.  

Attendee’s also learned that there is a northern Ontario 

advantage to growing garlic and this is why:  

• Unlike most crops, garlic (generally speaking) is planted 

in the fall and harvested the next July 

• It requires a winter dormancy period 

• Some pests found in the south, have not yet made it to 

the north or are of less of an issue 

Garlic: the basics 

Garlic is a member of the allium family which also includes 

onions. There are two main types of garlic – hardneck and 

softneck. In Ontario, most garlic that is planted are hardneck 

varieties and are generally more cold-hardy. These varieties 

generally produce bulbs of 6-10 good-sized cloves. 

Unlike softneck garlic, which has no “flower” scape, hardneck 

garlic produces a scape which holds the bulbils which can be 

used as planting stock; but require two or more years of growth 

to develop into marketable bulbs. 

Garlic scapes are harvested about a month prior to harvesting 

the actual bulbs. Harvesting the scape often allows for more of 

the plants nutrients to go into bulb production. Depending on 

the cultivar, studies have shown that there is a 30% decrease in 

bulb size for cases where the scape is not removed. 

But it doesn’t stop there, garlic scapes are becoming known for 

their distinct garlicky taste that is milder that the bulbs. 

Generally available for three weeks each year, scapes are very 

versatile and can be fried, made into pesto, used in marinades, 

pickled, powered and barbequed with other vegetables. 

Once garlic bulbs are harvested, they are cured in an airy 

location out of direct sunlight. Cured bulbs are market-ready in 

about 2-3 weeks from harvest. 

There are a number of pests and diseases that can impact 

production, and growers should educate themselves on what to 

look for and how to best protect their crop. If you are 

purchasing planting stock from another grower, ensure that it is 

free of nematodes by getting it tested at a pest diagnostic lab.  

For more information go to www.onvegetables.com and 

subscribe for up to date information about garlic and other 

vegetable-related news. If you are interested in participating in 

a garlic workshop, please E-mail travis.cranmer@ontario.ca as 

there may be an upcoming workshop near you. 

 

Author: Janice Wright 

Is there a Northern Advantage to Growing Garlic in Ontario? 

http://www.onvegetables.com
mailto:travis.cranmer@ontario.ca
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Message from the President – Les Nichols 
 

Welcome to the 2019 crop season. 
Certainly, as I write this in late May, 
it would be an understatement to call 
it a challenging planting season! As 
of May 24, there is still a significant 
portion of the corn crop still to plant 
and very limited if any soybeans in 
the ground. The winter wheat crop 
ranges from good to very poor. In 

true farmer optimism, I am sure the crop will all get planted, 
hopefully by the time you receive this newsletter! 
The program staff at Guelph are very busy working through 
a significant number of applications to the recent Canadian 
Agricultural Partnership intake. Applications are still under 
review, but decisions are anticipated to be released by July 
10th. Stay tuned for dates for future intakes of the 
Partnership. I would certainly encourage you to have a look 
at the Partnership guidelines that are available on the OSCIA 
website and have your workshops completed and your 
projects planned for application on the next intake. I would 
also encourage you to check the website on a regular basis 
and sign up to the list serve for updates and announcement 
of other programs. 
(https://www.ontariosoilcrop.org/upcoming-events/) 
As you look through this newsletter, I encourage you to take 
notice of the many field days, tours, and other events that 
your local and regional Soil & Crop Associations are 
planning for the coming months. These events are always a 
great learning experience and a great social event. 
It is important to remember the real goal and value of 
OSCIA and your local Soil & Crop organization – “Farmers 
actively seeking, testing and adopting optimal farm 
production and stewardship practices”. Those on farm trials  
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
and field level demonstrations are still the basic and major 
priority of the membership. We are certainly fortunate to 
have an excellent group of OMAFRA field staff across the 
province that support these field projects, but it is the time 
and effort of our farmer members that make these field level 
trials and demonstrations happen. 
Most important of all as you work through another stressful 
and challenging crop season is to look after your health, both 
physically and mentally. Crop & livestock production can be 
dangerous. Make it a farm priority to work safely regardless 
of the workload. Taking unsafe shortcuts to try and save a 
few minutes just isn’t worth the risk. Your family is 
counting on you to come home! Also, your mental health is 
just as important as your physical well being! Unfortunately, 
there still seems to be a stigma to asking for help with a 
mental issue and even more unfortunate that some of us 
have witnessed what can happen when warning signs are 
ignored.  
Hopefully by the time you get this newsletter all the crop is 
in the ground and doing well. I look forward to seeing you at 
upcoming Soil & Crop events this summer. Take time for 
family and friends and work safely. 

 

Les Nichols, OSCIA 2019 President 

 

A QUARTERLY NEWSLETTER,  
ISSUED ALONGSIDE 11 REGIONAL NEWSLETTERS 

AND OMAFRA CROP TALK,  
TO UPDATE SOIL AND CROP MEMBERS  

In this Issue 
o Message from the President 
o Changing the Conversation About Mental Health 

on Canadian Farms 
o Don’t Miss Out On Your OSCIA Plot Signs 
o Crop Advances – On-going Research Resource 
o OSCIA Association Development 
o OSCIA New Provincial Directors – Welcome! 
o OMAFRA Field Crops – Contact Information 

Ontario Soil and Crop Improvement Association 
1 Stone Road West, Guelph ON N1G 4Y2 
Phone: (519) 826-4214 or 1-800-265-9751 

Website: www.ontariosoilcrop.org  

Nomination forms available on the OSCIA website – click 
on “Association/Soil Champion Award” 

http://ontariosoilcrop.org/
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OSCIA Association Development Update 

With several new skills development resources in place and 
membership engagement noticeably growing, continuing to 
increase engagement remains a priority for the Ontario Soil 
and Crop Improvement Association (OSCIA). The positive 
decisions made by its Board of Directors to offer skills 
development training is an outcome of listening to what the 
local associations needed and acting upon it.  
The local and regional secretary treasurer training continued 
in 2018 with a strong focus on addressing many common 
challenges that were identified through earlier surveys. 
Participants found the training to be relevant and helpful in 
fulfilling their roles.  
As technology evolves and time becomes the 21st century’s 
most precious commodity, more and more organizations are 
turning to videos for corporate learning and training. With 
the support of the Canadian Agricultural Partnership (the 
Partnership), OSCIA is going to do just that.  
“Through the Partnership, we are providing the knowledge, 
tools, and training that the agriculture sector needs to 
succeed”, said Marie-Claude Bibeau, federal Minister of 
Agriculture and Agri-Food. “The Government of Canada is 
pleased to invest in accessible and practical methods of 
delivering resources to support future agriculture leaders in 
Ontario.” 
“Our government is committed to removing barriers for our 
agri-food sector to grow and be more competitive in the 
global marketplace,” said Ernie Hardeman, Ontario’s 
Minister of Agriculture, Food and Rural Affairs. “Through 
the Canadian Agricultural Partnership, we’re supporting 
industry efforts like this to develop and train the agriculture 
sector leaders of today and tomorrow.” 
OSCIA’s goal over the next two years is to create a series of 
training modules in video format ranging from 5 to 15 
minutes in length that target membership recruitment and 
board governance. While meeting the needs of more than 50 
local and regional executive boards, this cost-effective 
initiative will give the association the ability to keep its 
volunteers engaged in skills training, provide a consistent 
message, and accommodate different learning styles.  
Through support from the Partnership, OSCIA will receive 
up to $35,300 to complete this project. 
The training modules will not replace in-person training 
sessions in all situations but will be used as an additional 
skills development resource. Local and regional associations 
will be able to access the training and course content from 
anywhere, at any time through OSCIA’s website. The 
outcomes of this project are to have the ability to keep 
volunteers engaged and trained, reach a larger audience, 
provide a consistent message and have a product that can be 
effectively utilized in a group setting or by single 
individuals.  

Grassroots is a big part of our organization and it truly was 
reflected in all the great work that has been done this past 
year. We are looking forward to continuing our initiatives 
with the membership and growing as a team.  
Written by Brittany Roka, Association Development Advisor 

 

Don’t Miss Out on Your OSCIA Plot Signs 

To keep the momentum going and grow the brand, OSCIA’s 
18-inch x 24-inch plot signs are available at a reduced rate 
of $5.00 for a limited time. The sign not only proudly 
displays OSCIA’s brand but also allows individuals the 
ability to customize the sign based on the plot treatment in 
their field.  
For those of you who are interested in purchasing OSCIA’s 
Plot Signs, please contact the Executive Assistant at  
(519-826-3152) or avandepeer@ontariosoilcrop.org 

 

OSCIA Apparel 
 

OSCIA apparel is available at cost through the provincial 
office – please contact the Executive Assistant to place your 
order: (519-826-3152) or avandepeer@ontariosoilcrop.org 
All available items, pricing, order form and sizing charts are 
available on our website: 
https://www.ontariosoilcrop.org/association/association-
membership/resources/ 

 

mailto:avandepeer@ontariosoilcrop.org
mailto:avandepeer@ontariosoilcrop.org
https://www.ontariosoilcrop.org/association/association-membership/resources/
https://www.ontariosoilcrop.org/association/association-membership/resources/
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Changing the Conversation About Mental Health on 
Canadian Farms 

Farming is a high stress profession—that’s something we all 
know. The impact of stressors such as bad weather, 
fluctuating commodity prices, soaring input costs, and an 
increased level of scrutiny by consumers who aren’t 
necessarily well-versed on how their food is produced, can 
all take a toll on primary producers. But when it comes to 
understanding how that stress affects the mental well-being 
of farmers, it’s not something we know a lot about or, quite 
frankly, talk about. But one researcher at the University of 
Guelph is changing the conversation, bringing the issue of 
farmers’ mental health to the forefront.  
Dr. Andria Jones-Bitton, an associate professor of 
epidemiology from the University of Guelph, first became 
interested in the topic of mental health in Canadian 
agriculture in 2015, and when she looked at the literature, 
she realized there hadn’t been much research into this issue. 
So, she initiated a study that surveyed more than 1,100 
farmers from across Canada. Her research showed that 
farmers were highly susceptible to mental health issues and 
it was approaching a crisis point. 
“The research shows that 45% of farmers report that they 
have a ‘high level’ of stress,” says Jones-Bitton, who was a 
guest speaker at the OSCIA’s annual conference. As well, 
her research showed that farmers rated low in resilience 
indicators, with more than 2/3 scoring lower than the 
average US population. “When resilience is low, and stress 
is high, it can lead to anxiety and depression,” says Jones-
Bitton. Her research showed that 58% of farmers report a 
high level of anxiety and 35% meet the criteria for 
depression. “We definitely have a problem in agriculture,” 
she says. “Many are feeling helpless and hopeless.” Poor 
mental health can negatively impact family, lead to burnout 
and emotional exhaustion, have an impact on the quality of 
their work and on the welfare of their livestock, as well it 
can lead to serious health issues.  
Jones-Bitton says resilience is something that can be 
learned, by first acknowledging that there is a problem. “We 
need to change the culture of talking about mental health in 
agriculture.” Integrating practical wellness strategies into a 
farmer’s daily routine can be very beneficial, says Jones-
Bitton. Examples include getting adequate sleep, reaching 
out to family and friends, eating well, taking a break from 
the farm, getting involved in off-farm social activities and 
accepting help from others. But she says it’s also important 
to emphasize that getting professional help—from a doctor, 
therapist or psychologist may also be necessary. “It’s an 
illness, not a character flaw,” she says.  
https://www.ontariosoilcrop.org/association/association-
membership/resources/ for resources on Mental Health. 
Written by Mary Feldskov, Heartland Regional 
Communication Coordinator (RCC) 

 

Welcome New Provincial Directors 

In 2019 OSCIA welcomed two new Provincial Directors, 
Paul Hagey (East Central) and Andy van Niekerk (Georgian 
Central). 
Paul Hagey has been the farm manager at White Feather 

Farms Inc., Durham/Oshawa, for 
almost 18 years. As the farm 
manager, Paul grows corn, soybeans 
and wheat. White Feather Farms is 
mainly a poultry and grain farm, but 
they also own and operate a country 
store in Oshawa. Paul also owns an 
operates his own small cash crop 
farm and seed business. 

Paul grew up on a farm in Waterloo region and graduated 
from computer engineering, Seneca College of Applied Arts 
and Technology. Paul is a proud husband and father of four.  
Paul took a strong interest in soil health 12 years ago and 2 
years later joined the local Durham SCIA. Paul has been an 
active member of Soil & Crop since he joined, serving as 
director and president on the local board, as well as Director 
on the East Central regional board for the past 6 years.  

~~~~~~~~~~~~~~~~~~~ 
Andy van Niekerk, brings with him over 19 years of 

agronomic consulting and sales 
experience, along with 14 years in the 
financial industry. Combined with his 
own farm experience, he knows how to 
help customers improve their bottom 
line. Andy has recently developed a 
crop research partnership, testing out 
new products to be introduced into the 
Ontario marketplace.  

His “farmer-first” attitude in all his dealings and a never-
ending curiosity to learn new things gives Andy the edge on 
delivering new agronomic technology. 
Andy is active in local community, serving as director for 
the local SCIA, as well he is the past president for Georgian 
Central Region. Andy is also a long-time director on the 
board of the Innovative Farmers Association of Ontario, 
serving as their research committee chairperson. He is also 
an active member of the Ontario Institute of Agrologists 
(OIA), having served as Chairman of the Huronia Branch, 
and into his second year on the Board of Directors of the 
OIA and is the current Treasurer. 
Andy’s passion for agriculture is contagious and his 
willingness to assist far beyond our borders has taken him to 
Guatemala to assist the less fortunate. As they say, “Ask a 
busy person, and you’ll get the job done." 

 

https://www.ontariosoilcrop.org/association/association-membership/resources/
https://www.ontariosoilcrop.org/association/association-membership/resources/
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Crop Advances – On-going Research Resources 
 

Looking for applied research reports? Go straight to Crop 
Advances on the OSCIA website. Crop Advances is 
compiled annually by OMAFRA field crop specialists in 
partnership with OSCIA, industry and academics to inform 
readers of new technologies, results of field trials and 
research. It’s only available on our website and it’s the best 
place to find information on field crop agriculture.  
The reports are categorized into one of six categories 
(canola, cereal, corn, forage, soybeans and soil) and are 
presented in pdf format. All reports are conveniently 
organized by year, some going back to 2003. There is also a 
section on events that gives readers an overview of 
accomplishments achieved at FarmSmart, SWAC and 
similar activities. 
Find Crop Advances under “Research and Resources” at: 
https://www.ontariosoilcrop.org/research-resources/crop-
advances/  

 

 

OMAFRA Field Crop Specialists – Regional Contacts 
 

As part of a long-standing support arrangement the Ministry 
appoints a member of the Agricultural Development 
Branch’s Field Crop Team to assist each of the 11 Soil and 
Crops regions. Many have a lead specialist and an alternate.  

The Ministry personnel are available to the region and local 
association to generate ideas for Tier One and Tier Two 
projects and assist with proper design of applied research 
projects as well as compiling and interpreting findings.  

These folks provide a wealth of technical information and 
experience and bring tremendous benefit to membership 
activities.  

Please find the names and contact information by region 
provided below. 

Written by Andrew Graham, Executive Director 

OMAFRA Field Crop Specialists – Regional Contacts  
REGION OMARFA MAIN CONTACT ALTERNATE CONTACT 

St. Clair Albert Tenuta, Pathologist Field Crops,              
519-674-1617, albert.tenuta@ontario.ca   

Thames Valley Ben Rosser, Corn Specialist, 519-824-4120          
ext. 54865, ben.rosser@ontario.ca 

Tracey Bauté, Entomologist Field Crops,      
519-674-1696, tracey.baute@ontario.ca 

Heartland Horst Bohner, Soybean Specialist, 519-271-5858, 
C: 519-272-4827, horst.bohner@ontario.ca 

Joanna Follings, Cereals Specialist,               
519-271-8180, joanna.follings@ontario.ca 

Georgian Central Meghan Moran, Canola & Edible Bean Specialist, 
519-271-0083, meghan.moran@ontario.ca 

Michael Cowbrough, Weed Management 
Specialist, 519-824-4120 ext. 52580, 
mike.cowbrough@ontario.ca 

Golden Horseshoe Christine Brown, Sustainability Specialist,          
519-537-8305, christine.brown1@ontario.ca 

Jake Munroe, Soil Fertility Specialist,            
519-271-9269, jake.munroe@ontario.ca 

East Central Ian McDonald, Crop Innovation Specialist,        
519-824-4120 ext.56707, C: 519-239-3473, 
ian.mcdonald@ontario.ca 

Christine O’Reilly, Forage & Grazier Specialist,  
705-324-5855, Christine.oreilly@ontario.ca 
 

Quinte Christine O’Reilly, Forage & Grazier Specialist,  
705-324-5855, Christine.oreilly@ontario.ca Sebastian Belliard (see below) 

Eastern Valley Sebastian Belliard, Soil Management Specialist, 
613-258-8250, Sebastian.belliard@ontario.ca Scott Banks (see below) 

Ottawa Rideau Scott Banks, Cropping Systems Specialist,          
613-258-8359 scott.banks@ontario.ca Sebastian Belliard (see above) 

North Eastern Ont.  Meghan Moran (see above) Christine O’Reilly (see above) 

North Western Ont. Meghan Moran (see above) Christine O’Reilly (see above) 

https://www.ontariosoilcrop.org/research-resources/crop-advances/
https://www.ontariosoilcrop.org/research-resources/crop-advances/
mailto:albert.tenuta@ontario.ca
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A Good Time to Review Resistance Management 

Strategies for Bt Corn 
Tracey Baute, Field Crop Entomologist, OMAFRA 

Over the last few years a number of corn insect pest populations have 
developed resistance to at least one Bt trait used in corn hybrids.  From 
western bean cutworm (WBC) resistance to Cry1F, corn earworm (CEW) 
resistance reported to Cry1Ab, Cry1A.105 and Cry2Ab2, to the latest 
confirmation of European corn borer (ECB) resistance to Cry1F in the 
Maritimes.  Although companies have moved towards pyramiding multiple 
traits that control the same pest (mostly targeting ECB or corn rootworm) 
into their hybrids to reduce the risk of resistance, not all Bt corn hybrids 
sold have more than one effective trait to control the primary target pest. 
This is especially true in cases where resistance to one of those traits in the 
pyramid has already developed. The pyramided hybrid in these cases 
become essentially a single trait hybrid.  There is only one Bt trait, Vip3A, 
that effectively controls WBC, so no hybrids currently contain more than 
one effective trait against WBC. And given that Vip3A has no activity on 
ECB, growers need to select different pyramided hybrids if ECB is their 
primary target pest.  

Refuge strategies have also evolved over time. Single trait hybrids require 
a 20% structured refuge of non-Bt corn planted in the same field or within 
400 metres away to ensure that the target insect population surviving in the 
Bt corn planting would mate with populations from the refuge planting that 
were not exposed to the Bt. This reduces the chance of the resistance 
being passed on to the next generation.  As we moved towards pyramided 
hybrids with multiple traits against the same pest (usually ECB or corn 
rootworm), the refuge size requirement shrank to 10% then 5% and now as 
Integrated Refuge for some hybrids, where 5% of the seeds in the same 
bag are the refuge plants.  This is because there were two effective traits 
which reduced the risk of resistance developing. However, there has been 
a cost to this transition. Although it does ensure that every grower has 
planted a refuge, the integrated refuge is not always effective at reducing 
the risk of resistance, especially for the later season ear feeding pests (i.e. 
western bean cutworm and corn earworm). It may have also caused 
growers to have assumed that all hybrids have integrated refuge now, even 
though their hybrid of choice might only contain one effective trait against 
their target pest. In the case of the ECB resistance development to Cry1F, 
single trait hybrids were still being marketed in the shorter season growing 
regions of Canada and the US. These single trait Cry1F hybrids require a 
20% non-Bt structured refuge since they only contain one trait to control 
ECB.   Growers may have also assumed their “two trait” hybrid was safe 
but in fact contained only one trait for ECB and one trait for rootworm.   
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Without the 20% structured refuge accompanying these single effective trait hybrids, the risk of resistance was much 
higher and would evolve much sooner. 

One thing is clear, we need to make sure that we are doing everything we can in following resistance management 
strategies.  A few important measures for Bt Corn Resistance Management include: 
1. Know which traits are in the hybrids you plant and make sure they contain more than one trait to control your

primary pest issue. For many in Ontario, WBC is the primary pest not ECB, even though most pyramid hybrids are
targeting ECB.  To know how many traits control each pest in your favourite brand, refer to the newly modified Bt
hybrid table: http://fieldcropnews.com/wp-content/uploads/2019/05/Modified-Bt-Trait-Table-for-2019-English-with-
MOA.pdf

2. Know what the refuge requirement is for the hybrid that you are planting.  This is also provided within the table
mentioned above.

3. Avoid planting hybrids that only contain one trait against your primary target pest. If you do plant a one trait hybrid
for your pest, ensure you use the correct amount of refuge to accompany it and rotate away from using the same
trait year after year. Rotate from that Bt trait to foliar insecticides, and rotate the chemical families of your foliar
insecticides too.  Relaying solely on one method of control increases the risk of resistance.

4. Scout for any unexpected damage, no matter what hybrid you plant. A minor amount of feeding (i.e. small holes and
scrapes on the leaves or tassel) is expected. The pest has to do a little feeding to be exposed to the Bt toxin. But if
the feeding damage continues and progresses from small holes to larger holes, scars, tunnels etc. then report it.
Check the Agronomy Guide for Field Crops, Field Crop News, Pest Manager App and the Canadian Corn Pest
Coalition website to see what the damage looks like for your target pest. In the case of ECB, refer to the Signs of
ECB Activity and Damage document: http://fieldcropnews.com/wp-content/uploads/2019/05/Signs-of-ECB-Activity-
and-Damage-to-Scout-for-in-Bt-Corn-Fields.pdf

5. Report any unexpected damage to your extension entomologist and seed company agronomist. We can then
investigate further, take samples and test whether resistance has occurred. Reporting right away enables us to
scout while the pest is still present and help the grower implement the correct additional measures needed to
eliminate the resistant population before it spreads. Simply applying a foliar insecticide may not be the correct
measure to take.

Bt corn has been a valuable tool for pest management for decades. Following all of the necessary steps required in 
resistance management will ensure we have this tool for years to come.    

Managing Alternative Forages 
Christine O’Reilly, Forage and Grazing Specialist, OMAFRA 

Reports indicate widespread alfalfa winterkill due to several thaws that reduced snow cover and created ice in fields. 
Many stands were either patched or put into an annual forage. Here are some tips on managing alternative forage crops. 

First cut is usually (but not always) 60 days after planting 

Crop 
Planting to    

1
st

 cut (days) 
Cutting Interval 

(days) 
Cut Height 

Stage for 
maximum 

quality 

Stage for 
maximum 

yield 

Red clover 60-70 30-35 5 cm (2 in.) 
Late bud to 20% 

bloom 
After 20% bloom 

Italian (or annual) 
ryegrass 

Head emerges 
at 55-60 

30-40 10 cm (4 in.) Before boot stage Head emerged 

Cereals 

For “grass”: 
45-50

For whole-crop: 
60 

Highly dependant on 
summer rainfall 

7-10 cm
(3-4 in.)

Before boot stage 
Heads emerged to 

soft dough 

Cereal/pea 45-50
Highly dependant on 

summer rainfall 
7-10 cm
(3-4 in.)

Before cereal boot 
stage 

Emergence of 
head complete 

(cereal) 

Sorghum-sudangrass, 
forage sorghum 

60, but crop 
must be 

>65 cm (26 in.)
tall 

Wait until crop is >65 
cm (26 in.) tall 

10 cm (4 in.) 
Boot or early 

heading 

Multiple-cut  
system; see max 

quality. 

Millet 55-60

Pearl and Japanese: 
30-35

Foxtail and Proso do 
not regrow very well 

Pearl and Jap-
anese: 10 cm 

(4 in.) 
Foxtail and 
Proso: 5 cm 

(2 in.) 

Pearl and Japanese: 
36 in. 

Foxtail and Proso: 
before heading 

Cut for quality 

Table 1. Harvest guidelines for alternative forage crops 
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Red clover harvested for quality has more rumen by-pass protein and NDFd than alfalfa. Quality does not decline as 
quickly as alfalfa. 

Italian ryegrass prefers cool temperatures and consistent rainfall. Some producers graze the lower yielding mid-summer 
cut rather than running harvesting equipment across the field, but this requires grazing infrastructure. 

Cereals provide options. Maximum protein content and fibre digestibility occurs before boot stage. Producers looking for 
more yield and starch content could wait until soft dough stage and ensile the crop to get something that feeds out more 
like corn silage than haylage. Producers could plant a warm-season grass after harvesting the cereal, provided there is 
enough soil moisture for germination. 

Grasses lose their quality faster than legumes, so any time a mix is grown it should be harvested when the grasses are 
at the ideal maturity. In this case, cereals are grasses! 

Don’t make dry hay 

Red clover takes a long time to dry which increases the risk of mouldy or dusty hay. Clover silage is generally very dark 
in colour, so can look like spoiled alfalfa. It resists protein breakdown during the ensiling process and has about 40% 
less non-protein nitrogen than alfalfa. 

Cereals can be made into dry hay but take longer to dry than perennial grasses. Peas wilt more slowly than cereals, so 
producers should pay close attention to the crop’s moisture content when working with mixtures. 

Just like ensiling alfalfa or corn, the correct moisture content (Table 3), proper packing density, and a good seal are 
critical to preserving alternative forages. Baleage is most successful when crops are put up in dense bales and 
wrapped with 6-8 layers of 1 mm thick plastic. 

Be aware of possible toxins! 
Nitrate poisoning 
Except red clover, all the crops discussed here are fast-growing grasses with high nitrogen demands. These crops can 
accumulate nitrates under certain growing conditions: 

• Very high soil levels of nitrogen (i.e. excessive rates of fertilizer or manure, or combinations of these following a
legume crop – such as winterkilled alfalfa);

• After the rain that breaks a long dry spell. In this situation, delay harvest by 10 days to allow nitrates to be
converted to protein;

• Any condition that kills the leaves while roots and stems remain active (frost, hail, sometimes drought)
If any of the above factors are present, allow crops to ferment for 3-5 weeks before feeding. Be aware of deadly
nitrogen dioxide gas around silos.

Prussic acid poisoning 
Sorghum, sudangrass, and their hybrids produce prussic acid (hydrogen cyanide) when stressed. To reduce the risk of 
prussic acid poisoning:  

• Do not pasture or green chop stands less than 60 cm (24 in.) tall.

• Do not ensile or green chop sorghum over 76 cm (30 in.) tall for 3–5 days after a killing frost. Silage should be
completely fermented before feeding (6–8 weeks).

• Immediately after a frost, remove the livestock from the pasture until it has dried out (usually 6–7 days). If new
shoots develop, harvest the field as silage rather than pasture.

• After a drought-ending rain, do not graze animals on new growth.

Crop Dry 
Hay 

Baleage Silage Green 
Chop 

Grazing 

Red clover difficult ✓ ✓ ✓ 

Italian (or annual) 
ryegrass ✓ ✓ ✓ ✓ 

Cereals ✓ ✓ ✓ 

Cereal/pea ✓ ✓ ✓ 

Sorghum-
sudangrass ✓ ✓ ✓ ✓ 

Millet 
Foxtail 

or 
Proso 

✓ ✓ ✓ ✓ 

Type of Silo 
Moisture 
Content 

Dry Matter 
Content 

Horizontal silo 
(bunker or bag) 

65-70% 30-45%

Tower silo 62-67% 33-38%

Oxygen-limiting 
tower silo 

55-60% 40-45%

Baleage 45-55% 45-55%

Table 3. Correct moisture content for silage 
crops. 

Table 2. Suitability of alternative forages for different storage/
feeding methods 



 

 

Red clover can contain high levels of phytoestrogens which can interfere with breeding and early-stage pregnancy in 
sheep. Grasses and cereals may develop leaf or stem rusts under damp conditions. While rust reduces nutritional value 
and palatability, it does not produce toxins. 

Alternative forage crops can make great feed. The trick is to not manage them like alfalfa. 
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Plant Growth Regulators – The Why, Where and When 
Joanna Follings, Cereals Specialist, OMAFRA 

With new plant growth regulators (PGRs) entering the Ontario market, many are asking, when and where should a PGR 
be used?  First, it is important to know what the purpose of a PGRs is.  PGRs can be applied to winter wheat to reduce 
plant height and increase stem thickness.  This reduces the risk of lodging, making managing and harvesting a tall winter 
wheat crop easier.  Additionally, it can also help with reducing harvest losses that come from lodging.   Although PGRs 
are a helpful tool, they are not necessarily needed every year or in every field.  

The use of a PGR will bring the most benefit to a winter wheat crop when: 

• You have an early planted winter wheat crop with lots of growth

• You are growing a variety that is prone to lodging

• You can determine the lodging potential of your variety by visiting www.GoCereals.ca

• Your winter wheat field has a history of manure applications and is highly fertile

• You are implementing an intensive wheat management program (i.e. aggressive nitrogen rates) and have a high
yield potential

The use of a PGR has less value when: 

• Your crop was planted late and too much growth is not a concern

• You are growing a variety that is not prone to lodging

• You  are not implementing an intensive wheat management program (i.e. aggressive nitrogen rates) and you have 
a low yield potential

http://www.omafra.gov.on.ca/english/crops/facts/info_redclover_haylage.htm
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http://www.omafra.gov.on.ca/english/crops/facts/98-039.htm
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Generally speaking, PGRs are not a tool for improving your plant population and creating more straw.  On a year such as 
this when the crop was planted late, the spring was cool and wet and nitrogen applications were delayed, lodging is 
generally not a concern and therefore, a PGR is not necessary or in many cases, is not economical.  However, if the 
winter wheat crop had been planted early, had many tillers going into winter, and the spring was warm and promoted lots 
of growth, a PGR may have been a tool to consider if trying to manage lodging. 

Currently there are a number of PGRs available in Ontario. Selecting a PGR for your field is often based on whether you 
are able to get the product on according to its labeled application window and whether you want the PGR to reduce 
lodging by reducing plant height or by promoting fall growth which results in a more robust plant.    

Ethephon (Ethrel)  
Ethephon, commonly known as Ethrel, is a PGR that when applied to wheat releases ethylene into cell tissue.  Ethylene 
then causes a reduction in cell elongation and crop height which is effective in reducing lodging. 

The application window for Ethephon can be quite tight, with the ideal timing being between GS37 to 45 (flag leaf just 
visible up to boot just swollen).  If you miss the application window and more than 10% of the awns have emerged 
Ethephon cannot be applied.  Applying Ethephon outside of the ideal application window can cause crop damage and 
ultimately reduce yield.  That is why it is important to scout your fields regularly as the optimal timing approaches to 
ensure the product is applied at the appropriate time.   

Chlormequat chloride (Manipulator) 
Gibberellins are plant hormones that regulate various developmental processes, including the stimulation of cell 
elongation and cell division which gives plants their height.  Chlormequat chloride, commonly known as Manipulator, is a 
plant growth regulator that inhibits the early stages of gibberellin production in winter wheat.  What this means is that the 
application of chlormequat chloride to your wheat crop results in a reduction in plant height while the stems are thickened. 
This in turn results in a reduction in lodging.   

The full application window for Manipulator is GS 12-39.  However, the ideal timing is GS 30-32 (stem elongation - 1
st
 to 

2
nd

 node).  Additionally, chlormequat chloride can be applied when temperatures reach as low as 1°C making it ideal for 
when spring temperatures dip down at night.  The application window for chlormequat chloride is earlier and longer than 
ethephon and may be better suited for your operation if a tight application timing is a challenge for you. 

Gibberellic acid, GA3 (Proliant) 
Gibberellic acid (Proliant) is slightly different from some of the other types of PGRs available. Unlike other PGRs, 
gibberellic acid is used to enhance early growth in winter wheat rather than hinder it.  Gibberellic acid elongates plant cells 
and encourages cell division.  The result is more robust plants that can handle stress (i.e. cold temperatures and drought).  

Gibberellic acid can be applied up to GS30 (stem elongation).  However, the biggest benefit has come from when it is 
applied in the fall because gibberellic acid is generally used to promote early growth of the crop.  While the early growth of 
the plants is enhanced, lodging is not a concern as long as it is used at the correct time.  

If choosing to use a plant growth regulator, always follow the label for application recommendations. 

Re-cap: 

Trinexapac-ethyl 
Trinexapac-ethyl is a new PGR that will shorten the internodes in wheat which ultimately results in a reduction in lodging.  
Trinexapac-ethyl will likely be available in 2020. 

References: 
Ethrel Label 
Manipulator Label 
Proliant Label 

Product 
Application 

Window 
Ideal application 

stage 
Function 

Ethephon GS 37 - 45 GS 37 (flag leaf) Reduces cell elongation and plant height 

Chlormequat chloride GS 12 - 39 GS 30 - 32 Reduces cell elongation and plant height 

Gibberellic acid Up to GS 30 Fall application 
Encourages cell division, resulting in a 
more robust plant 

https://www.cropscience.bayer.ca/~/media/Bayer%20CropScience/Country-Canada-Internet/Products/Ethrel/Ethrel%20Label%20-%20English.ashx
https://www.engageagro.com/Label/59/E/1.pdf
https://cdn.nufarm.com/wp-content/uploads/sites/16/2018/03/06011041/Proliant-E-Label_30JAN2017.pdf
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C’est le moment de réviser les stratégies de 

gestion de la résistance dans le maïs Bt  
Tracey Baute, entomologiste, chargée de programme-grandes 
cultures, MAAARO  
 
Au cours des dernières années, un certain nombre de populations 
d’insectes nuisibles dans le maïs sont devenues résistantes à au 
moins un des caractères (ou traits) Bt utilisés dans les hybrides de 
maïs. C’est le cas, entre autres, du ver-gris occidental du haricot 
(VGOH) résistant au gène Cry1F, du ver de l’épi du maïs à Cry1Ab, 
Cry1A.105 et Cry2Ab2, et du cas de résistance tout récemment 
confirmé de la pyrale du maïs à Cry1F dans les Maritimes. Bien que 
les fabricants se soient tournés vers le pyramidage de caractères 
multiples qui maîtrisent le même ravageur (surtout la pyrale du maïs et 
la chrysomèle des racines du maïs) dans leurs hybrides afin de réduire 
le risque de résistance, ce ne sont pas tous les hybrides de maïs Bt qui 
présentent un caractère efficace permettant de maîtriser le principal 
ravageur ciblé. Ceci est particulièrement vrai dans les cas où la 
résistance à l’un de ces caractères de la « pyramide » est déjà 
apparue. Les hybrides avec pyramidage de caractères deviennent 
dans ces cas des hybrides à un seul caractère. Il n’y a qu’un trait Bt, le 
Vip3A, qui maîtrise efficacement le VGOH, donc aucun hybride ne 
présente actuellement plus d’un trait efficace contre cet insecte. Par 
ailleurs, étant donné que le Vip3A n’agit pas contre la pyrale du maïs, 
les producteurs doivent choisir différents hybrides possédant des 
caractères multiples lorsque la pyrale est le principal ravageur ciblé.  
 
Les stratégies de refuge ont aussi évolué avec le temps. Les hybrides 
à un seul caractère demandent un refuge structuré de maïs non-Bt 
représentant 20 % de la superficie semée dans le même champ ou se 
trouvant dans un rayon de 400 mètres du champ, afin d’assurer que la 
population d’insectes ciblés qui survit dans la superficie semée en 
maïs Bt peut s’accoupler avec les populations provenant du refuge et 
qui n’ont donc pas été exposées au Bt. Cette méthode réduit les 
risques que la résistance se transmette à la génération suivante. Avec 
l’utilisation d’hybrides présentant un pyramidage de caractères 
multiples dirigés contre le même ravageur (habituellement la pyrale du 
maïs ou la chrysomèle des racines du maïs), les exigences en matière 
de superficies des refuges sont passées à 10 puis 5 % ; par ailleurs, on 
a maintenant recours pour certains hybrides à des refuges intégrés 
dans lesquels 5 % des semences dans un même sac constituent des 
plants-refuges. Cette technique a été possible parce qu’il y a deux 
caractères efficaces qui réduisent les risques d’apparition de 
résistance. Cette transition comporte cependant des coûts.  Bien que 
la méthode permette de s’assurer que chaque producteur a des 
refuges, le refuge intégré n’est pas toujours efficace à réduire le risque 
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de fin de saison qui s’attaquent à l’épi (soit le ver-gris occidental du haricot et le ver de l’épi du maïs). Cela risque aussi 
d’avoir incité les producteurs à présumer que tous les hybrides présentaient maintenant des refuges intégrés, alors que 
l’hybride choisi peut ne contenir qu’un caractère efficace contre le ravageur ciblé. Dans le cas de résistance de la 
pyrale du maïs au gène Cry1F, les hybrides à un seul caractère étaient encore commercialisés dans les régions du 
Canada et des États-Unis où la saison de croissance est plus courte. Ces hybrides à un seul caractère Cry1F 
demande un refuge structuré de maïs non-Bt correspondant à 20 % de la superficie totale ensemencée étant donné 
qu’ils ne contiennent qu’un caractère pour maîtriser la pyrale du maïs. Il se peut aussi que les producteurs aient 
présumé que leur hybride « à deux caractères » est efficace, alors qu’en fait il ne contient qu’un caractère contre la 
pyrale et un contre le ver de l’épi. Sans le refuge structuré de 20 % pour accompagner ces hybrides à un seul trait 
efficace, le risque d’apparition de résistance est beaucoup plus élevé et cette dernière est susceptible de se manifester 
beaucoup plus tôt. 
   
Une chose est claire toutefois : nous devons nous assurer de faire tout ce que nous pouvons pour respecter les 
stratégies de gestion de la résistance. Voici quelques mesures importantes concernant la gestion de la résistance dans 
le maïs Bt : 
 
1. Prenez connaissance des caractères qui sont inclus dans les hybrides que vous semez et assurez-vous qu’ils 

présentent plus d’un caractère ciblé contre le principal ravageur visé. Dans de nombreux cas en Ontario, le ver-gris 
occidental du haricot est le principal ravageur du maïs et non la pyrale, bien que la plupart des hybrides contenant 
des caractères multiples ciblent cette dernière. Pour savoir combien de caractères permettent de lutter contre 
chaque ravageur dans votre variété de maïs préférée, consultez la nouvelle table mise à jour des hybrides Bt (en 
anglais seulement) : http://fieldcropnews.com/wp-content/uploads/2019/05/Modified-Bt-Trait-Table-for-2019-English
-with-MOA.pdf 

 
2. Prenez connaissance des exigences relatives au refuge pour l’hybride qui est semé. Ces renseignements sont 

également fournis dans le tableau mentionné ci-dessus. 
 
3. Évitez de semer des hybrides qui ne présentent qu’un caractère contre le principal ravageur ciblé. Si vous semez 

un hybride à un seul caractère contre le ravageur que vous souhaitez maîtriser, assurez-vous que le refuge 
correspondant mis en place couvre la superficie exigée et alternez d’une année à l’autre le caractère utilisé. 
Passez de l’utilisation d’un caractère Bt à l’application d’insecticides foliaires, et alternez aussi entre différentes 
familles chimiques d’insecticides foliaires. Le recours à une seule méthode de lutte accroît le risque d’apparition de 
résistance. 

 
4. Surveillez tout dommage inattendu, quel que soit l’hybride utilisé. Une faible déprédation (comme de petits trous et 

des marques sur les feuilles ou la panicule) est normale. L’insecte doit s’alimenter minimalement pour être exposé 
à la toxine du Bt. Toutefois, si la déprédation continue et que les trous grossissent, avec présence de cicatrices, de 
galeries, etc., on doit alors le signaler. Consultez le Guide agronomique des grandes cultures, les bulletins 
d’information sur les grandes cultures, l’application Pest Manager et le site Web de la Canadian Corn Pest 
Coalition afin de comparer les dommages causés par l’insecte ravageur ciblé. Dans le cas de la pyrale du maïs, 
voir les signes mentionnés dans le document sur l’activité de la pyrale du maïs et les dommages causés par cet 
insecte (en anglais seulement) : http://fieldcropnews.com/wp-content/uploads/2019/05/Signs-of-ECB-Activity-and-
Damage-to-Scout-for-in-Bt-Corn-Fields.pdf 

 
5. Signalez tout dommage inattendu à l’entomologiste du service de vulgarisation et à l’agronome du fabricant de 

semences. Nous pourrons alors poursuivre l’investigation, prélever des échantillons et effectuer des tests pour 
vérifier s’il y résistance ou non. Le fait de signaler immédiatement de tels dommages nous permet de faire du 
dépistage pendant que l’insecte est encore présent et d’aider ainsi le producteur à mettre en place les mesures 
additionnelles qui s’imposent en vue d’éliminer la population résistante avant qu’elle se propage. Il se peut qu’il ne 
soit pas approprié de se contenter d’appliquer un insecticide foliaire.  

 
L’utilisation du maïs Bt a été utile en lutte antiparasitaire pendant des décennies. Le fait de respecter toutes les étapes 
requises pour aBien que la méthode permette de s’assurer que chaque producteur a des refuges, le refuge intégré 
n’est pas toujours efficace à réduire le risque d’apparition de résistance, surtout dans le cas des insectes ravageurs de 
fin de saison qui s’attaquent à l’épi (soit le ver-gris occidental du haricot et le ver de l’épi du maïs).  

 
 
 
 
 
 
 

http://fieldcropnews.com/wp-content/uploads/2019/05/Modified-Bt-Trait-Table-for-2019-English-with-MOA.pdf
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http://fieldcropnews.com/wp-content/uploads/2019/05/Signs-of-ECB-Activity-and-Damage-to-Scout-for-in-Bt-Corn-Fields.pdf
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 Gestion des cultures fourragères de remplacement  
Christine O’Reilly, spécialiste de la culture des fourrages et des animaux de pâturage, MAAARO  
 
Selon certains rapports, la destruction hivernale de la luzerne serait répandue cette année en raison de plusieurs 
épisodes de dégel qui ont réduit la couverture neigeuse et entraîné la formation de glace dans les champs. De 
nombreuses parcelles ont été réaménagées ou semées en cultures fourragères annuelles. Voici quelques conseils sur 
la gestion des cultures fourragères de remplacement.  
 
La première fauche a lieu habituellement (mais pas toujours) 60 jours après les semis  
 
Tableau 1. Lignes directrices pour la récolte des cultures fourragères de remplacement  

Le trèfle rouge récolté pour la qualité contient une plus grande quantité de protéines soustraites à la dégradation 
ruminale et de fibre de détergent neutre que la luzerne. Sa qualité ne se détériore pas aussi rapidement que dans le 
cas de la luzerne. 

Le ray-grass italien préfère les températures fraîches et les précipitations régulières. Certains producteurs laissent la 
première fauche de mi-été qui donne moins de rendement aux animaux en pâturage, plutôt que de la faire faucher 
mécaniquement; cette méthode exige cependant une infrastructure de pâturage. 

Dans le cas des céréales, on dispose de certains choix. Les protéines et la digestibilité des fibres sont au maximum 
avant le stade du gonflement.  Les producteurs qui recherchent de meilleurs rendements et un contenu en amidon plus 
élevé peuvent attendre jusqu’au stade pâteux mou et utiliser la récolte pour de l’ensilage afin d’obtenir un aliment 
utilisable davantage comme du maïs à ensilage que de l’ensilage préfané. On peut aussi semer des graminées de 
saison chaude après la récolte de céréale, à la condition que le sol soit suffisamment humide pour permettre la levée. 
 

Culture 

Nombre de 
jours entre les 
semis et la 1

re
 

fauche 

Intervalle entre 
les fauches 

(jours) 

Hauteur 
des plants 
à la fauche 

Stade de 
croissance 
pour qualité 

maximale 

Stade de croissance 
pour rendement  

maximal 

Trèfle rouge 60-70 30-35 5 cm (2 po) 

Fin des boutons 
floraux jusqu’au 

début de la  
floraison (20 %) 

Après le début de la 
floraison (20 %) 

Ray-grass  
d’Italie  
(ou annuel) 

Épiaison à  
55-60 

30-40 
10 cm 
(4 po) 

Prégonflement Épiaison 

Céréales 

Pour la partie 
herbacée :  

45-50 
Pour la plante 

entière : 60 

Dépend beaucoup 
des précipitations 

en été 

7-10 cm  
(3-4 po) 

Prégonflement 
De l’épiaison au stade 

pâteux mou 

Céréales/pois 45-50 
Dépend beaucoup 
des précipitations 

en été 

7-10 cm  
(3-4 po) 

Avant le  
gonflement 
(céréales) 

Fin de l’épiaison 
(céréales) 

Sorgho-sorgho 
herbacé, sorgho 
fourrager 

60, mais la  
culture doit être 

 > 65 cm 
(26 po) de 

hauteur 

Attendre que la 
culture mesure > 
65 cm (26 po) de 

hauteur 

10 cm 
(4 po) 

Gonflement ou 
début de l’épiai-

son 

Système de fauches 
multiples; voir qualité 

maximale. 

Millet 55-60 

Millet perlé et  
millet japonais : 30

-35 
La repousse de 
Foxtail et Proso 
n’est pas très 

bonne. 

Millet perlé 
et millet 

japonais : 
10 cm 
(4 po) 

Foxtail et 
Proso : 

5 cm (2 po) 

Millet perlé et 
millet japonais : 

36 po 
Foxtail et  

Proso : avant 
l’épiaison 

Fauché pour la qualité 
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La qualité des graminées se détériore plus rapidement que celle des légumineuses. Par conséquent, lorsqu ’on sème un 
mélange, on doit le récolter quand les graminées sont à leur stade idéal de maturité.  
 
Ne faites pas de foin sec  
 
Tableau 2. Utilité des fourrages de remplacement selon différents systèmes d’entreposage et d’alimentation  

Le trèfle rouge sèche lentement, ce qui accroît les risques de moisissures ou de poussières dans le foin. L ’ensilage de 
trèfle est habituellement très foncé, et il peut ressembler à de la luzerne altérée. Il résiste à la décomposition des 
protéines durant le processus d’ensilage et contient environ 40 % de moins d’azote non protéinique que la luzerne. 
 
Les céréales peuvent être traitées pour donner du foin sec, mais elles sèchent plus lentement que les graminées 
vivaces. Les pois flétrissent plus lentement que les céréales; les producteurs devraient donc surveiller attentivement la 
teneur en humidité des cultures lorsqu’ils utilisent des mélanges de semences. 
 
Tout comme pour l’ensilage de la luzerne ou du maïs, une teneur en humidité appropriée (tableau 3), une densité de 
tassement adéquate et une bonne étanchéité sont cruciales pour assurer la conservation des fourrages de 
remplacement. Les balles sont le plus appropriées lorsque les cultures sont mises en balles denses et enveloppées 
avec 6 à 8 couches de plastique épais. 

 

Attention aux toxines! 
 

Intoxication au nitrate  

 

À l’exception du trèfle rouge, toutes les cultures mentionnées dans cet article sont des graminées à croissance rapide 
qui exigent beaucoup d’azote. Ces cultures peuvent accumuler des nitrates en présence de certaines conditions de 
croissances, notamment : 
• Des teneurs très élevées en azote dans le sol (dues, par exemple des doses excessives d’engrais ou de fumier, ou 

une combinaison des deux à la suite d’une culture de légumineuse, comme pour remplacer une parcelle de luzerne 
détruite par les dommages hivernaux). 

• Après une pluie suivant un épisode prolongé de sécheresse. Dans ce cas, retarder la récolte de 10 jours afin de 
permettre aux nitrates de se transformer en protéines. 

• Toute condition qui détruit les feuilles alors que les racines et les tiges demeurent actives (gel, grêle et parfois 
sécheresse). 

En présence de l’un des facteurs décrits plus haut, laisser les cultures fermenter de trois à cinq semaines avant de les 
servir aux animaux. Faites attention aux gaz mortels de dioxyde d’azote à proximité des silos. 
 

Culture Foin sec Balles Ensilage 
Affouragement  

en vert 
Pâturage 

Trèfle rouge Difficile ✓  ✓   ✓  

Ray-grass italien (ou annuel)   ✓  ✓  ✓  ✓  

Céréales   ✓  ✓   ✓  

Céréales/pois   ✓  ✓   ✓  

Sorgho-sorgho herbacé   ✓  ✓  ✓  ✓  

Millet 
Foxtail ou 

Proso 
✓  ✓  ✓  ✓  

Type de silo 
Teneur en  
humidité 

Pourcentage de matière sèche 

Silo horizontal (silo-couloir ou silo-boudin) 65-70 % 30-45 % 

Silo-tour 62-67 % 33-38 % 

Silo-tour  
hermétique 

55-60 % 40-45 % 

Balles 45-55 % 45-55 % 

Tableau 3. Teneur adéquate en humidité pour les cultures à ensilage. 
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Intoxication à l’acide cyanhydrique  

Le sorgho, le sorgho herbacé et leurs hybrides produisent de l’acide cyanhydrique (cyanure d’hydrogène) lorsqu’ils sont 
soumis à un stress. Voici quelques mesures pour réduire le risque d’intoxication à l’acide cyanhydrique :  

• Ne pas faire brouter les pâturages ou les parcelles d’affouragement en vert où les plants mesurent moins de 60 cm 
(24 po) de hauteur.  

• Ne pas ensiler ou transformer en affouragement en vert le sorgho de plus de 76 cm (30 po) de hauteur pendant les 
trois à cinq jours qui suivent un gel meurtrier. L’ensilage doit être complètement fermenté avant d’être donné aux 
animaux (6 à 8 semaines).  

• Immédiatement après un gel, retirer les animaux du pâturage jusqu’à ce qu’il soit asséché (habituellement de 6 à 7 
jours). Si de nouvelles pousses apparaissent, récolter le champ pour ensilage plutôt que le garder comme 
pâturage.  

• Après une pluie qui suit une sécheresse, ne pas laisser brouter les animaux sur les nouvelles pousses.  
 
Le trèfle vert contient des concentrations élevées de phytoestrogènes qui peuvent nuire à la reproduction et aux 
premiers stades de gestation chez les moutons. Sous des conditions humides, des rouilles des feuilles ou des tiges 
peuvent apparaître chez les graminées et les céréales. Toutefois, bien que la rouille réduise la valeur nutritionnelle et 
l’appétence des fourrages, elle ne produit pas de toxines. 
 
Les fourrages de remplacement peuvent être une très bonne source d’alimentation pour les animaux. Il faut juste ne 
pas les gérer comme la luzerne. 
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