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Introduction

The Integrated Pest
Management Course for
Corn and Soybeans
Integrated Pest Management (IPM) is an approach that uses a
combination of pest management strategies to manage pest
populations in effective, economical, and environmentally safe
ways. It considers all the available strategies, including cultural,
genetic, biological, physical and chemical methods, to keep the
damaging effects of pests below levels that result in economic loss.
Most importantly, an IPM approach aims to prevent pest problems
from starting. Farmers who practice IPM monitor their corn and
soybean crops for pests and use this information along with
information from pest management specialists to determine when
and how to keep pest populations below harmful levels. IPM is part
of good agricultural stewardship.
The Integrated Pest Management (IPM) Course for Corn and
Soybeans provides corn and soybean farmers with the information
they need to implement an Integrated Pest Management approach to
managing early season pests in corn and soybeans. It also provides
information about the regulatory requirements that are in place for
the purchase and use of Class 12 pesticides, and information about
ways to protect pollinators from pesticide exposure.
Practicing IPM for corn and soybean pests can be more challenging
than for some other crops. In particular, practicing IPM for below
ground pests such as wireworms and grubs is challenging because
they are not easily seen and are hidden from view. With above
ground pests, IPM is easier since these pests are more readily seen
and so can be monitored more easily. Once the above ground pests
are detected and monitoring shows that action threshold levels are
reached, a farmer has time to react to prevent economic damage.
With below ground pests, an IPM approach takes more planning.
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Below ground pests must be monitored during the previous growing
season, and requires a farmer to take the time necessary to diligently
scout for these pests. The decision to use treated seed, and in
particular a Class 12 pesticide for the control of below ground pests
such as wireworms or grubs, must be made in advance of a growing
season. Although a farmer could replant when pest damage is
evident in the spring, the damage has already been done. There are
no rescue treatments for below ground pests.

What is a
Class 12
Pesticide?

The Ontario Ministry of the Environment and Climate Change
classifies pesticides into different groups to restrict their sale and
use. Class 12 pesticides are grain corn seeds or soybean seeds
that are treated with imidacloprid, clothianidin, or
thiamethoxam. Class 12 pesticides do not include corn seed for
popping corn, sweet corn, or seed corn, or soybean seed grown
under a seed production contract for certified status. (O. Reg. 63/09)

Certification

As of August 31, 2016, Ontario Regulation 63/09 of the Pesticides
Act (O. Reg. 63/09) requires that a person successfully complete the
Integrated Pest Management (IPM) Course for Corn and Soybeans
and become certified. This is one of the requirements to be able to
buy and use Class 12 pesticides. This course is recognized by the
Ontario Ministry of the Environment and Climate Change as being
approved by the Director under the Pesticides Act.

Purchase and
Use of Class
12 Pesticides

O. Reg. 63/09 requires that corn and soybean farmers and custom
planters demonstrate that Class 12 pesticides need to be used on a
farm property before they can buy and use them. Starting August
31, 2016, farmers and custom planters must provide their certificate
number and expiry date, a Pest Assessment Report and an Integrated
Pest Management (IPM) Written Declaration to any person from
whom they buy Class 12 pesticides. A sales person could be a
Treated Seed Vendor, a Direct-to-Farm Vendor or a Treated Seed
Sales Representative. You would also need to provide these
documents to a Custom Seed Treater. A Custom Seed Treater is a
person who treats corn or soybean seeds with a pesticide that
contains imidacloprid, clothianidin or thiamethoxam and produces
Class 12 pesticides. Only those pesticides listed on the Class 12
Pesticide List can be legally purchased and used. The Class 12
Pesticide List can be found on the government’s website at
www.ontario.ca.
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How Can I
Become
Certified?

To become certified through the IPM Course, you must:
 be at least 16 years of age, and
 successfully complete the Integrated Pest Management (IPM)
Course for Corn and Soybeans.
You must renew your certification every five (5) years.

How Can I
Register for a
Course?

University of Guelph Ridgetown Campus co-ordinates the courses
across Ontario.

Do You Have
Assistants
Helping You?

A person who is certified through the IPM Course may supervise up
to seven (7) assistants, referred to as Supervised Persons.
Supervised Persons may plant Class 12 pesticides, but they must not
select or purchase the pesticide, or choose the application area or
rate. For further information, see Chapter 5, Requirements for the
Purchase and Use of Class 12 Pesticides.

What If I Need
Class 12
Pesticides for
My Farm and I
Am Not
Certified?

As of August 31, 2016, if you are not certified but have
demonstrated that you need to purchase and use Class 12 pesticides,
you have two choices. You can:

Visit our website, www.IPMcertified.ca, for a list of these locations
and times. To register for a course, please call 1-866-225-9020 or
sign up through the website.

1. hire a Custom Planter who is certified, or
2. ask someone who owns or operates the agricultural operation on
a regular basis to become certified.
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Why is
Ontario
Regulating
Class 12
Pesticides?

There is a growing concern about the state of health for managed
honey bees and wild pollinators around the world. A particular
concern is the death rates of honey bees and the decline in numbers
of many native pollinators. The health of honey bees and other
pollinators is a result of the complex interaction of multiple factors,
such as climate and weather; disease, food and habitat; pesticide use;
and management of bee colonies.
Acute honey bee deaths continue to occur in Ontario. Current
scientific research indicates that the planting of corn and soybeans
treated with neonicotinoid insecticides with vacuum planters could
be causing the acute honey bee deaths. In the springs of 2012 and
2013, Health Canada’s Pest Management Regulatory Agency
(PMRA) received an unusually high number of incident reports of
honey bee losses in southern Ontario. PMRA then reported that
residues of neonicotinoid insecticides that are used to treat corn and
soybean seeds were detected in approximately 70 – 75% of the dead
bee samples analyzed.
Research shows that the activity of planting the treated seeds with
vacuum planters releases pesticide contaminated dust that drifts to
areas around and outside the field, and onto the flowering plants that
bees use for foraging. This dust is a source of pesticide exposure for
the bees. PMRA has found that current agricultural practices related
to the use of neonicotinoid treated corn and soybean seed are
affecting the environment with impacts on honey bees and other
pollinators. PMRA concluded that the current practices of planting
neonicotinoid treated corn and soybean seed are not sustainable.
In Ontario, neonicotinoid treated seeds are often used preventatively,
without evidence of pest problems. The adoption of neonicotinoid
treated seed for corn has reached close to 100% and the use of
neonicotinoid treated seed on soybeans has reached approximately
60% in Ontario. In the last eight years, Ontario beekeepers
experienced unusually high overwintering losses of honey bees,
reaching an average of 58% in 2013/14. This contrasts with the 15%
average overwintering losses that apiculturists consider acceptable.
Given these findings, and the amount of corn and soybeans grown in
Ontario, there is an opportunity to reduce pollinator exposure to
neonicotinoid pesticides. That is why Ontario is taking a
precautionary approach to reduce their use.
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Ontario's Pollinator Health Action Plan is a broad strategy to protect
pollinators and restore pollinator populations. The government has
set targets to:
 reduce the number of acres planted with neonicotinoid
treated corn and soybean seed by 80% by 2017, and
 reduce the overwintering honey bee mortality to 15% by
2020.
Farmers are required to demonstrate, through an IPM approach, that
they need to use Class 12 pesticides. The government document,
called Conducting a Pest Assessment for Use of Class 12
Pesticides, commonly referred to as the Pest Assessment Guideline,
describes the pest assessment methods that must be followed to be
able to purchase and use Class 12 pesticides. A copy of the
document can be found at www.ontario.ca.
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Chapter 1

Integrated Pest Management
for Corn and Soybeans
In This
Chapter

After learning the information in this chapter, you will be able to:

Keywords

integrated pest management, identification, monitoring (scouting),
threshold, treatment methods, evaluation

1. Name the five (5) components of Integrated Pest Management.
2. Describe the five (5) components of Integrated Pest
Management.
3. Describe cultural, genetic, biological, chemical, and physical
ways to manage pests and give examples.

Integrated Pest Management (IPM) is an approach that uses a
combination of pest management strategies to manage pest
populations in effective, economical, and environmentally safe
ways. It considers all the available strategies, including cultural,
genetic, biological, physical and chemical methods, to keep the
damaging effects of pests below levels that result in economic loss.
Most importantly, an IPM approach aims to prevent pest problems
from starting.
Farmers who practice IPM monitor their corn and soybean crops for
pests and use this information, along with information from pest
management specialists, to determine when and how to keep pest
populations below harmful levels. No two farms are the same –
farmers, whether they live across the road from each other or across
the province, are farming on different soil types with different pest
or weed species, using tillage practices and crop rotations. There is
no one Integrated Pest Management Plan that works for everyone.
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An IPM approach can help you to:
 recognize conditions that could lead to pest problems
 prevent pest problems from starting
 manage pest problems when they do happen and prevent them
from happening again
 reduce reliance on pesticide use
 reduce environmental and health risks
 prevent pests from becoming resistant to pesticides.
Prevention is a key part of Integrated Pest Management. Prevention
is the practice of keeping pest populations from invading a crop, and
is the first line of defense. It includes crop production practices such
as planting resistant varieties (genetic), cleaning tillage and
harvesting equipment between fields (physical), planting early or
late to avoid pests (cultural), fertilizing to promote rapid crop growth
(cultural) and rotating crops so that the crop of choice is not a host
for pests (cultural).
IPM takes a long-term view of pest management so that you build
confidence in your decisions through long-term planning. Practicing
IPM helps you to decide if you need to use a pesticide, when and
where, and at the right rate, at the right time. Pests readily develop
resistance to pesticides and other management methods if they are
used carelessly and repeatedly. By using an IPM approach, you use
all the available pest management strategies, including pesticides,
using pesticides only when needed so that pesticides remain a viable
option for when you really need them and for many years to come.
While this manual focuses on the pests in the Pest Assessment
Guideline, described further in Chapter 2, Insect Pests Specific to
the Use of Class 12 Pesticides, Chapter 3 provides information about
other early season pests of corn and soybeans. Also refer to the
Guide to Early Season Field Crop Pests and the Agronomy Guide
for Field Crops, Publication 812, of the Ontario Ministry of
Agriculture, Food and Rural Affairs.
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Pest Assessment
for Use of Class 12
Pesticides

The government document, Conducting a Pest Assessment for Use
of Class 12 Pesticides, commonly referred to as the Pest Assessment
Guideline, describes the pest assessment methods that must be
followed to purchase and use Class 12 pesticides. As we introduce
the components of Integrated Pest Management in this chapter, we
provide examples for the pests in the Pest Assessment Guideline.
Detailed information about these pests is explained further in
Chapter 2, Insect Pests Specific to the Use of Class 12 Pesticides;
and how to comply with the requirements for the purchase and use
of Class 12 pesticides is further explained in Chapter 5,
Requirements for the Purchase and Use of Class 12 Pesticides,
Chapter 6, How to Conduct a Soil Inspection, and Chapter 7, How to
Conduct a Crop Inspection.
To conduct the pest assessment according to the Pest Assessment
Guideline, you need to be able to:
 identify the pests
 scout (monitor) for these pests, and
 determine the thresholds in your soil or crops.
Let’s take a closer look at the components of IPM.

Components
of IPM

The five basic components of IPM are:
 identification
 monitoring, also referred to as scouting
 thresholds
 treatment methods, and
 evaluation.
You will use these components when implementing an IPM
approach for managing early season pests of corn and soybeans.

Identification

The best strategies start with a good knowledge of the pests. Correct
identification of the pests and beneficial insects is the key to
effective pest management. For example, many farmers will
mistake a millipede for a wireworm. A millipede is an arthropod,
not an insect, and not normally a pest of corn or soybeans, whereas a
wireworm, the larval stage of the click beetle, is an insect and
always a pest if found at the roots of the crop.
You must first identify the pest and beneficial insects to be able to
learn about their biology, life cycle, preferred habitat and other
characteristics. When you have this information, you can plan how
Chapter 1 – Integrated Pest Management for Corn and Soybeans
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to best manage the pest. Pesticide applications may not always be
necessary if certain beneficial species, the natural enemies of the
pests, are keeping pest populations low. Avoiding a pesticide
application when beneficial insects are in the field allows the
beneficial insects to thrive and continue to control the pest.
Pests and beneficial insects may be identified by:
 physical appearance
 life stage
 habits
 host plant or animal, and
 pest damage.

Identifying Pests
for the Use of
Class 12
Pesticides

The following pests are in the Pest Assessment Guideline:
Corn Pests
 wireworms
- click beetles in the larval stage
 grubs
- European chafer in the larval stage
- Japanese beetle in the larval stage
- June beetle in the larval stage
 seedcorn maggots (maggot is the larval stage of flies)
 corn rootworm
- northern corn rootworm in the larval stage
- western corn rootworm in the larval stage
Soybean Pests
 wireworms
- click beetles in the larval stage
 grubs
- European chafer in the larval stage
- Japanese beetle in the larval stage
- June beetle in the larval stage
 seedcorn maggots (maggot is the larval stage of flies)
 bean leaf beetles, in the adult stage.
Information about the each of these pests is given in Chapter 2,
Insect Pests Specific to the Use of Class 12 Pesticides and Chapter 3,
Other Pests of Corn and Soybeans.

4

Chapter 1 – Integrated Pest Management for Corn and Soybeans

Monitoring
(Scouting)

Monitoring, also referred to as scouting, is the regular inspection and
sampling of fields and crops to estimate the location, life stage,
numbers and distribution of pest populations. There are various
ways to monitor for above ground pests:
 Traps, such as yellow sticky cards, can be placed to attract or
catch certain insects so that pest management specialists can
predict the extent of pest populations.
 The number of insect pests in a crop can be determined
through counting at random sampling locations.
 Leaves and other parts of the plant can be examined for
evidence of insect feeding using a scouting pattern
recommended for a specific pest.
 Insect counts can be done with sweep nets in key areas of the
crop.
Many early season soil pests of corn and soybeans are difficult to
scout for in their early life stages. Grubs and wireworms are below
ground pests that are hard to locate underground, are transient in the
soil profile depending on temperatures, and have a multiple year life
history that varies by species. Once below ground damage has
occurred, there are no pest management options other than
replanting once significant damage is apparent in the spring. To
control grubs or wireworms, you need to look for them in the soil
the previous fall to decide if you need to plant Class 12 pesticides. It
is unlikely that scouting in the spring before planting will allow a
timely decision on whether to plant treated seed or not in that year.
In addition, it is important to scout for grubs or wireworms after
crop emergence in the spring, especially if you planted seed that was
not treated with an insecticide. In areas of your field, plants may
fail to emerge, lack vigour, or may be stunted, damaged or dead.
You can scout in the spring after crop emergence, using the Digging
Technique of the Inspection of Soil. This is the quickest and most
reliable way to decide if you need to replant with a Class 12
pesticide because you can look for insects around the roots of
recently damaged plants. The procedure for conducting an
Inspection of Soil is described in Chapter 6, How to Conduct a Soil
Inspection.
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Scouting Methods
for the Use of
Class 12
Pesticides

The Pest Assessment Guideline outlines the procedures you must
follow to conduct the two pest assessment methods required to
demonstrate that you need Class 12 pesticides. You must conduct
an Inspection of Soil or an Inspection of a Crop.
Inspection of Soil
The objective of the Inspection of Soil is to determine whether the
number of grubs or wireworms present at a Farm Property meets or
exceeds the Pest Thresholds stated in the Pest Assessment
Guideline. This method uses either the Digging Technique or the
Bait Trap Technique.
Inspection of a Crop
The objective of the Inspection of a Crop is to determine whether the
percentage of stand loss in a corn or soybean crop was caused by
one or more of the pests in the Pest Assessment Guideline and
whether the crop damage meets or exceeds the Stand Loss Threshold
stated in the Pest Assessment Guideline for that crop. This method
calculates the stand loss using two techniques to count the number of
plants in the Stand Loss and a Non-Stand Loss Locations: 1) the
Row Plant Technique (use for corn only), or 2) the Quadrat
Technique (use for corn or soybeans).
The Inspection of Soil and the Inspection of a Crop are described in
more detail in the Chapter 6, How to Conduct a Soil Inspection, and
Chapter 7, How to Conduct a Crop Inspection.

Thresholds

6

Thresholds help you decide whether treatments are necessary and, if
so, when to begin and time the treatments. Researchers and pest
management specialists establish thresholds that you can use to
determine when control is necessary so that you keep pest
populations below damaging levels. For example, when the
threshold is reached, such as a number of pests counted in a trap, a
pesticide could be used as a control to prevent excessive crop
damage or economic loss. When setting thresholds, specialists take
into account the stage of development of the pest and the crop, the
type of injury the pest causes, and other criteria such as the number
of beneficial insects that are present to control the pest and weather
conditions that could speed up pest development. Most thresholds
for above ground pests are based on data and have been validated.
Many thresholds are dynamic and may be adjusted depending upon
local conditions, market demands and legislation. Keep aware of
information that is available from crop and pest management

Chapter 1 – Integrated Pest Management for Corn and Soybeans

specialists. You can find pest scouting calendars and the most
recent information on a particular pest from the Ontario Ministry of
Agriculture, Food and Rural Affairs.
Remember, control does not necessarily mean the total elimination
of the pest. A certain amount of damage is usually expected and
tolerable. Your goal is to prevent the pest from causing
unacceptable loss.

Thresholds for the
Use of Class 12
Pesticides

An Inspection of Soil is required to determine if the Pest Threshold
for grubs or wireworms that affect corn or soybeans as stated in the
Pest Assessment Guideline have been met or exceeded for the
purchase and use of Class 12 pesticides. An Inspection of a Crop is
required to determine if the Stand Loss Threshold for the identified
pests that affect corn or soybeans as stated in the Pest Assessment
Guideline meet or exceeds the for the purchase and use of Class 12
pesticides.
The Pest Thresholds for an Inspection of Soil and the Stand Loss
Thresholds for an Inspection of a Crop are described in more detail
in the Chapter 6, How to Conduct a Soil Inspection and Chapter 7,
How to Conduct a Crop Inspection.

Methods of
Treatment

Integrated Pest Management includes many different methods, used
alone or in combination. The methods are grouped by type -cultural, genetic, biological, physical and chemical. A chemical
treatment is not always necessary or economical. Many methods are
preventative.
Cultural methods include practices that give crops the best growing
conditions for a vigorous, healthy stand that is better able to
withstand pests and prevent pests from developing or spreading.
Cultural pest control includes crop rotation, varying planting and
harvest dates and planting certified seed that is low in weed seeds
and disease. For example, planting a crop other than corn the year
after corn rootworm beetles have laid eggs in a corn crop starves the
corn rootworm larvae when they hatch the following summer and
they find no corn roots to eat.
Genetic methods include using traditional plant breeding and
genetically engineered crops such as insect or disease resistant plant
varieties. For example, corn hybrids with resistance or tolerance to
European corn borer feeding are available. Some soybean varieties
or corn hybrids have both resistance and tolerance to insects or
diseases. For soybean variety and corn hybrid profiles, consult the
Chapter 1 – Integrated Pest Management for Corn and Soybeans
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corn and soybean seed company representatives, or the Ontario
Soybean Performance Trials, available on the Ontario Soybean
Growers website at GOSoy.ca or the Hybrid Corn Performance
Trials at GOCorn.net.
Biological methods use living organisms to control or kill the pest.
Soybean aphid populations can be kept below thresholds by several
natural enemies, including lady beetles, minute pirate bugs, syrphid
fly larvae and parasitic wasps. When soybean aphid populations are
not actively increasing above 250 aphids per plant, the natural
enemies are keeping up with the aphid population. Do not use an
insecticide at this time as it will kill the natural enemies. You can do
much to protect and encourage natural enemies and pollinators by
planting cover crops, intercropping, and leaving natural habitats
along the edge of the fields and ditches. See Chapter 4, Protecting
Pollinators and Beneficial Insects, for information on encouraging
natural enemies of early season pests of corn and soybeans.
Physical (mechanical) methods involve removing the pest from the
field (hoeing, mowing, tilling) or preventing the pest from entering
the crop by using manual labour or cleaning equipment. An example
of physical control includes chopping corn stalks with a flail mower
to destroy many overwintering larvae of the European corn borer.
Another example is moving crop residue away from seedlings to
help reduce damage by slugs.
Chemical methods are pesticides such as herbicides, insecticides,
fungicides, repellents, biopesticides like microbials and pheromones,
and other registered products to control, suppress or repel pests.
Accurately assess your pest problems and compare your thresholds
with the economic thresholds so that you apply pesticides only when
needed. Apply according to label instructions and provincial
regulations. Farmers are responsible for the pesticide applications
on their farms and need to make sure that applications do not cause
harm to adjacent properties or people. If hiring a custom applicator
or custom planter, make sure that the person is certified or licensed.
Farmers must be certified for the purchase and use of Class 2 or 3
pesticides and must meet the requirements for the purchase and use
of Class 12 pesticides. For information on how to become certified
for Class 2 or 3 pesticides, contact the Ontario Pesticide Education
Program, www.opep.ca. The requirements for Class 12 pesticides
are described in Chapter 5, Requirements for the Purchase and Use
of Class 12 Pesticides. For ways to manage pests, refer to Chapter
2, Insect Pests Specific to the Use of Class 12 Pesticides and Chapter
3, Other Early Season Pests of Corn and Soybeans.
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Evaluation

Evaluating the effectiveness of an IPM program may be the most
important part of the program especially when the decision was
made not to plant seed treated with an insecticide. Replant
situations must be identified immediately and decisions made
swiftly to minimize crop loss due to delayed planting. Keep detailed
records of everything you do to manage pests, and the results you
get.
This information will help you to:
 decide whether the current pest management program works,
is cost-effective and why
 determine whether you need to purchase Class 12 pesticides
for the same field next year
 modify the pest management program in future years, and
 forecast pest problems.
IPM is complex because pests are able to change and adapt. Modify
your IPM plan as needed. Keep yourself up to date about Integrated
Pest Management. Gather information from government and
business publications, crop and pest management advisers and
specialists, local colleges and universities.
Ontario Ministry of Agriculture, Food and Rural Affairs
(OMAFRA) has specialists in Integrated Pest Management for the
crops grown in Ontario. Your first point of contact to the crop
specialists is:
 the Agricultural Information Contact Centre: 1-877-424-1300
 the Northern Regional Office: 1-800-461-6132, or
 the website.
Subscribe to newsletters, updates and blogs provided by OMAFRA
crop specialists.
 The blog, Field Crop News, is regularly updated.
 CropLine has daily messages. Call 1-888-449-0937 to leave
questions or comments for field crop specialists and to listen
to the most current news.
 OMAFRA publications such as the Guide to Weed Control
Publication 75, the Agronomy Guide for Field Crops
Publication 811 and the Field Crop Production Guide
Publication 812 are available on the OMAFRA website.

Chapter 1 – Integrated Pest Management for Corn and Soybeans
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 Learn about “CropIPM” on OMAFRA’s website specific to
apples, brassica, cucurbits, grapes, onions peppers,
strawberries, sweet corn, tender fruit and tomatoes. Learn
how to identify pests and beneficial insects, use scouting
calendars and decide on pest management options for many
horticultural crops.
 www.weedinfo.ca helps you identify weeds and make
informed weed control decisions.
 Follow Twitter feeds of your favourite Crop Specialists and
others from OMAFRA such as:
@AlbertTenuta, @cowbrough, @ONspecialtycrops
@ontariotomato, @OMAFRAFieldCrops,
@OMAFRAHortUpdate, @ONspecialtycrops,
@ontariotomato, @ONVeggies, @ONCoverCrops,
@Spray_Guy, @TraceyBaute and @WeedProfesh.
Your local agribusiness may also suggest agronomists or pesticide
representatives to follow.
Apps and web-based software are available to help with pest
identification and product decisions such as Aphid Advisor,
www.aphidapp.com.
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Chapter 2

Insect Pests Specific to the
Use of Class 12 Pesticides
In This
Chapter

After learning the information in this chapter, you will be able to:
1. Identify the insect pests of corn and soybeans for the use of
Class 12 pesticides when given a picture of the larvae stage or a
picture of the adult bean leaf beetle.
2. Describe conditions that put fields at risk of pest damage.
3. State the best time to scout for these pests.
4. Describe the damage that can be done by these pests.
5. State a pest management method that is not a pesticide.

Keywords

grub, wireworm, seedcorn maggot, corn rootworm, bean leaf beetle
Knowing about the insect pests that could harm your corn and
soybeans is a key part of Integrated Pest Management. This chapter
describes the pests named in the government document, Conducting
a Pest Assessment for Use of Class 12 Pesticides, referred to as the
Pest Assessment Guideline. Learning about these pests will prepare
you to follow the requirements for the purchase and use of Class 12
pesticides.
In this chapter, we describe the pests’ physical characteristics, life
cycle, preferred habitat and other characteristics. For a description
of other early season corn and soybean pests, refer to the
information in Chapter 3, Other Insects Pests of Corn and Soybeans,
the Guide to Early Season Field Crop Pests, and resources from the
Ontario Ministry of Agriculture, Food and Rural Affairs.

Pests Specific
to the Use of
Class 12
Pesticides

Specific early season pests of corn and soybeans are named in the
Pest Assessment Guideline. Before you can purchase or use Class
12 pesticides, you must determine if these early season pests of corn
and soybeans meet or exceed the thresholds stated in the Pest
Assessment Guideline. You calculate your thresholds by following
the procedures for conducting an Inspection of Soil or an Inspection
of a Crop as described in the Pest Assessment Guideline and in
Chapter 6, How to Conduct a Soil Inspection, and Chapter 7, How to
Conduct a Crop Inspection.
Chapter 2 –Insect Pests Specific to the Use of Class 12 Pesticides
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A soil inspection in corn or soybeans may be conducted for these
pests:
 grubs
− European chafer in the larval stage
− Japanese beetle in the larval stage
− June beetle in the larval stage
 wireworms
− click beetles in the larval stage
A crop inspection in corn may be conducted for these pests:
 grubs
− European chafer in the larval stage
− Japanese beetle in the larval stage
− June beetle in the larval stage
 wireworms
− click beetles in the larval stage
 seedcorn maggots (maggot is the larval stage of flies)
 corn rootworms
− northern corn rootworm in the larval stage
− western corn rootworm in the larval stage
A crop inspection in soybeans may be conducted for these pests:
 grubs
− European chafer in the larval stage
− Japanese beetle in the larval stage
− June beetle in the larval stage
 wireworms
− click beetles in the larval stage
 seedcorn maggots (maggot is the larval stage of flies)
 bean leaf beetles in the adult stage
The information on the following pages describes each of these pests
under the headings:
 physical appearance and characteristics
 life cycle
 targeted crops
 description of damage
 conditions that put fields at risk
 scouting,
 thresholds, and
 pest management methods.
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Grubs: Larval stage of European chafer, Japanese beetle, June beetle

overview of grub

European chafer larvae

Japanese beetle larvae
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June beetle larvae

Physical Appearance and Characteristics
Larvae
The larvae of the European, Japanese and June beetles are white and C-shaped with an
orange-brown head and dark posterior. They drag their posterior along the ground when they
walk and can be distinguished by their anal bristles patterns, also called rasters, found at the
posterior abdominal segment. Further distinguishing characteristics are described below.
European chafer larvae
European chafer larvae are 4
mm at the 1st instar and can
be 25 to 30 mm (1 inch)
when full grown.
Their anal bristles or rasters,
form a “Y” shaped pattern.

Japanese beetle larvae
Japanese beetle larvae are 4
mm at the 1st instar and can
be 20 to 25 mm (¾ inches)
when full grown. Their anal
bristles or rasters, form a
wide, shallow “V” pattern.

June beetle larvae
June beetle larvae are 4 mm
at the 1st instar and can be
40 mm (1½ inches) when
full grown.
Their anal bristles or rasters,
form two parallel rows in
an elongated oval shaped
pattern.

Life Cycle
Each of these grubs undergo complete metamorphosis life cycle with the following
additional characteristics:
European chafers
 are nocturnal,
 are annual grubs, that is
they have a one-year
cycle,
 are apt to be found at the
soil surface once the
ground thaws, and
 are more cold tolerant
than Japanese or June
beetle larvae.

Japanese beetles
 are diurnal,
 are annual grubs, that is
they have a one-year
cycle,
 are found at the soil
surface once the soil is
15ºC, and
 can cause economic
damage to soybean
leaves later in the
season.

June beetles
 are nocturnal.
 have a three-year cycle,
 are at the soil surface
once the ground warms
up, and
 are damaging mostly
during the second year
of their life cycle.

Chapter 2 –Insect Pests Specific to the Use of Class 12 Pesticides
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Grubs: Larval stage of European chafer, Japanese beetle, June beetle
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Targeted Crops
European chafer larvae: Corn and Cereal
Japanese beetle larvae: Soybeans and Mixed Forages
June beetle larvae: Corn, Soybeans, Mixed Forages, and Cereals
Description of Damage
Damage depends on the timing of planting or the crop stage relative to the presence of
actively feeding larvae. Look for thinning plant populations with uneven growth sometimes
evident as circular patches in areas of the affected field. The fibrous roots of the crop will be
chewed and pruned causing yellowing, wilting, stunting and death of affected plants.
Flowers and seeds may be damaged from chewing adults causing reduced seed set.
European chafer
Damage in Corn

June beetle
Damage in Soybeans

Conditions that Put Fields at Risk
These conditions put fields at risk:
 Fields with sandy or silty knolls
 Fields in areas close to tree lines
 Fields following soybeans, alfalfa, sod, pasture, corn, cereals, potatoes and canola
rotations
 Fields that are next to pastures, sod farms, park land and golf courses
 Fields with a history of grub infestations.
 Field that are slow to emerge due to grub damage from a cool, wet spring.
Scouting
For larvae: Scout in high risk areas of the field as given above. Refer to Chapter 6, How to
Conduct a Soil Inspection, and Chapter 7, How to Conduct a Crop Inspection.
Recommendations are:
European chafer larvae
Japanese beetle larvae
June beetle larvae
 Monitor early to mid Monitor in May and then
 Monitor from the end of
April until the end of
again from the end of
April to mid-June and
May, and then again from
August to mid-September.
again from mid-August to
the end of July until early
the end of October.
November.
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The time to
dig in the
spring.

The time to dig in
the fall

Source: Agronomy Guide for Field Crops, OMAFRA Publication 811
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Grubs: Larval stage of European chafer, Japanese beetle, June beetle
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Thresholds
Class 12 Pesticides: A soil inspection or crop inspection is required to determine if thresholds
stated in the Pest Assessment Guideline are met or exceeded for the purchase and use of Class
12 pesticides. Refer to Chapter 6, How to Conduct a Soil Inspection, and Chapter 7, How to
Conduct a Crop Inspection.
Pesticides other than Class 12 Pesticides: The threshold is two (2) or more larvae per square
foot, 30 m2. If grub populations are high, that is, four (4) or more grubs per square foot, use
the higher rate of seed treatment insecticide.
Pest Management Methods
Cultural
Planting. Avoid planting in cool wet conditions which can delay crop emergence. Don’t
plant susceptible crops in fields with a known history of damage. Plant forages with a good
mix of legumes and grasses and over-seed to compensate for some feeding damage. Adults
prefer to lay eggs on shorter plants so avoid cutting forages shorter than 7.5 cm. If the
European chafer population is extreme, avoid planting corn. Plant soybeans instead but adjust
the planting date to late May to avoid feeding by larvae.
Biological and natural enemies
There are a number of parasitoids, predators and pathogens that help to control grubs and their
adult populations. Parasitoids of grubs include Tachinidae flies, wasp parasitoids, such as
Tiphiidae, Pelecinidae, and rove beetles. Predators include beetles, birds (e.g. starling,
blackbird, thrush), mammals (e.g. skunks, racoons). Pathogens include nematodes, fungi, and
bacteria.
Physical
Tillage can kill some of the larvae and expose them to predators.
Chemical
Class 12 Pesticides. A soil inspection or crop inspection is required to determine if thresholds
stated in the Pest Assessment Guideline are met or exceeded for the purchase and use of Class
12 pesticides. Refer to the Chapter 6, How to Conduct a Soil Inspection, and Chapter 7, How
to Conduct a Crop Inspection.
Pesticides other than Class 12 Pesticides: Apply soil insecticides in furrow for corn if the
planter is equipped with insecticide boxes. Use insecticide treated seed if available.
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Wireworm – larval stage of the click beetle

wireworm larvae

newly molted wireworm
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adult click beetle

Physical Appearance and Characteristics
Adults:
Adults are 8 to 20 mm long, depending on the species. They have a dark body which can be
brown, charcoal or black and tapers at the base of the thorax. Adults turn over when they are
put on their backs producing a popping sound --hence the name “click beetle”.
Larvae:
Larvae are 2 to 40 mm long. Their bodies are hard, cylindrical, slightly shiny, copper in colour,
with a distinctive flat head. The newly molted larvae are yellowish-white for approximately
one month before turning hard and coppery in colour. They have only three (3) pairs of legs
near the front of the body. For look-alikes, see Chapter 3, Other Early Season Pests of Corn and
Soybeans.
Life Cycle
They have complete metamorphosis – egg, larvae, pupae, adult.
There is one generation every one to six years depending on the species.
All growth stages can be found in a field at the same time.
Adults lay their eggs in the soil during the summer months.
Larvae are the damaging stage and grow over a period that can be as long as six (6) years,
depending on the species.
They overwinter as larvae or adults in the soil below the frost line (as deep as 1.5 m
underground).
The larvae move vertically in the soil profile once soil temperatures reach 10°C and move
downward again when the temperatures reach 26°C or higher.
They feed most actively on seeds and roots from April to June but can also be present near the
soil surface in the fall.
Targeted Crops
Primary crops at risk: Corn and Cereals, mainly oats, wheat, winter rye
Secondary crops at risk: Soybeans, Dry beans, Forage crops (rare), and Canola
Description of Damage
Roots and seeds: Larvae make perforations and tunnel in the roots and seeds.
Seedlings: Look for stunting, wilting, yellowing and sometimes the death of the plant.
Leaves: Leaves will have small notches (rare) and purplish tips.
Field: The field will have non-uniform growth or gaps in the stand.
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Wireworm-larval stage of the click beetle

Page 2 of 3

corn damaged by wireworms root clipping

Conditions that Put Fields at Risk
You will find wireworms in fields that:
 have sandy and silty soils, especially at the knolls
 are in rotation with grass crops, such as cereals, mixed forages and sod, canola or
vegetable crops such as carrots and potatoes
 have grassy weeds or are following summer fallow
 are planted early during cool wet springs, and are slow to emerge.
Scouting
Refer to Chapter 6, How to Conduct a Soil Inspection and Chapter 7, How to Conduct a Crop
Inspection. Suggested Time: Larvae appear in April to the end of June, as soon as the soil
temperature reaches 10°C, and in September to mid-October, before the first frost.
Thresholds
Class 12 Pesticides: A soil inspection or crop inspection is required to determine if thresholds
stated in the Pest Assessment Guideline are met or exceeded for the purchase and use of Class
12 pesticides. Refer to the Chapter 6, How to Conduct a Soil Inspection, and Chapter 7, How to
Conduct a Crop Inspection.
Pesticides other than Class 12 Pesticides: The action threshold is an average of one (1) larvae
per bait trap.
Pest Management Methods
Cultural
Crop rotation. Avoid planting a cereal or corn crop the year following sod or pasture. Plant
non-host crops such as alfalfa, pulse crops, lettuce, sunflower, or buckwheat to decrease
wireworm populations. Control grassy weeds such as quackgrass and volunteer cereals in crops
previous to corn will help prevent wireworms.
Planting. Increase the planting rate up to 10% to compensate for potential losses. Plant in
warm, moist soil conditions. Dry conditions can delay germination and increase the risk for
wireworms.
Biological and natural enemies •
There are a limited number of predators and pathogens to control wireworm populations.
Predators include beetles and birds. Pathogens include nematodes and fungi.
Chemical
Class 12 pesticides. A soil inspection or crop inspection is required to determine if thresholds
stated in the Pest Assessment Guideline are met or exceeded for the purchase and use of Class
12 pesticides. Refer to the Chapter 6, How to Conduct a Soil Inspection, and Chapter 7, How to
Conduct a Crop Inspection.
Pesticides other than Class 12 Pesticides: Granular soil insecticides are available for corn for
use with planters that have insecticide boxes. No foliar insecticides are available. Use
insecticide treated seed if available.
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Seedcorn Maggot

larvae
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adult

Physical Appearance and Characteristics
Adults:
The adults are 5 to 6 mm long. They can be pale grey to yellowish colour. Adults look like a
small elongated housefly.
Larvae
The larvae are 6 to 10 mm long. They are yellowish-white in colour, headless and legless
maggots. The larvae body tapers to the front with two small protracting mouth hooks.
Life Cycle
They have complete metamorphosis with two to four generations per year.
The pupal stage overwinters anywhere between 7 to 13 cm in the ground.
The adults are active at temperatures between 16°C and 29°C.
The eggs are laid in the crevices of wet soils that emit a decomposing organic matter odour (e.g.
freshly incorporated crop residues, areas where manure has been applied or newly worked land)
and on weeds or in weedy areas.
The young larvae penetrate germinating seeds to feed on internal tissues where they complete
their growth on decomposing organic matter.
The larvae enter a summer diapause when temperatures are warmer than 29 ºC.
The peak activity of the adults is during early spring and in the fall.
Targeted Crops
Primary crops: Soybeans, Dry edible beans
Secondary crops: Corn
Description of Damage
Damage
Seeds: The larvae make tunnels that can be seen on the surface or inside of seeds.
Roots: Larval feeding damage on the roots leaves brown scars on the root surface.
Seedlings: Larval feeding on seedlings results in feeding tunnels on the cotyledons, embryo and
hypocotyl during seed sprouting. The larvae can mine into the stem of the seedlings.
Field: Damage occurs early in spring where seeds will be slow to emerge and/or there will be a
reduction in the plant stand.
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field damage
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soybean damage

Conditions that Put Fields at Risk
You will find seedcorn maggots in fields that:
 are cool and wet in spring where emergence is delayed,
 have heavy textured soil that retains moisture,
 have recently been applied with manure, or freshly buried green residues just prior to
planting, or
 are planted too deep.
Scouting
Crop damage is assessed by conducting a crop inspection. Refer to Chapter 7, How to Conduct
a Crop Inspection.
Recommended Time for Monitoring: between April and mid-June.
Thresholds
Class 12 Pesticides: The thresholds for the purchase and use of Class 12 pesticides are stated
in the Pest Assessment Guideline. Crop damage is assessed by conducting a crop inspection.
Refer to Chapter 7, How to Conduct a Crop Inspection.
Pest Management Methods
Cultural
Plant later in good soil conditions to ensure rapid seedling emergence. If manure or green
residues are incorporated, wait at least two weeks before planting.
Biological and natural enemies
There are a number of parasitoids, predators and pathogens that control seedcorn maggot
populations. Parasitoids include a wasp parasitoid and Rove beetles. (e.g. Aleochara bilineata
Gyllenhal). Predators include ground beetles. Pathogens include fungi.
Chemical
Class 12 Pesticides. A crop inspection is required to determine if thresholds are met or
exceeded for the purchase and use of Class 12 pesticides. Refer to Chapter 7, How to Conduct
a Crop Inspection.
Pesticides Other Than Class 12 Pesticides. Use insecticide treated seed if available or apply a
soil insecticide in furrow for corn if the planter has insecticide boxes. Soil applied insecticides
are available for corn but not for soybeans.
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Corn Rootworm

rootworm larvae
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western corn rootworm

northern corn rootworm

Physical Appearance and Characteristics
Larvae:
The northern corn rootworm (NCR) and western corn rootworm (WCR) larvae are 10 to 18 mm
long. They have white bodies with a brown head and a dark distinctive plate located at the tip
of the abdomen.
Adults:
The northern corn rootworm adults are 4 to 7 mm long, and have a green or yellow body
without stripes or markings on their wings. The western corn rootworm adults are 4 to 7 mm
long, and have a yellow abdomen and yellow to green wings with three wavy black stripes
which may appear to blend together. Note: Do not mistake the western corn rootworm for the
striped cucumber beetle. Striped cucumber beetles have a very black abdomen and three
distinct, well defined parallel stripes on the wings.
Life Cycle
Corn rootworms undergo complete metamorphosis with one generation produced per year.
Their eggs overwinter in the soil. When soil temperatures reach 10°C, the eggs hatch and the
larvae begin feeding on root hairs which typically takes place around mid to late June. The
larvae go through three instars over a three week period in which the 1st instars feed on small
root hairs; the 2nd and 3rd instars feed on the main roots and with the older larvae also feeding on
corn brace roots. Pupation occurs in the soil, followed by adult emergence typically in mid-July.
Adults prefer to feed on tassels, pollen and silk but will also feed on leaves in late-planted corn
if reproductive structures are not yet available. Corn rootworms will mate and lay eggs in fields
where they are feeding starting in mid-August, with 300 eggs per female for the northern corn
rootworm and as many as 1 000 eggs for the western corn rootworm. Adults will eventually
move to later flowering fields as food sources deteriorate.
Targeted Crops:
Corn
Description of Damage
The damage from the larvae of corn rootworms is seen primarily below ground on the corn
roots. Look for brown scarring, small holes with tunnels along the roots, and ragged and pruned
root ends. Damaged roots are suitable habitats for fungal diseases. You will also see goosenecking and lodging from the base of the plants.
Lodging from Root Clipping

Rootworm Larvae Feeding
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Conditions that Put Fields at Risk
Corn fields that are planted after corn on heavy textured soils are at the greatest risk. To reduce
damage, rotate your crops. Fields are at risk if there was a heavy adult population in the
previous year’s corn crop, and if there are alternate host plants such as reed canary grass,
barnyard grass and green foxtail, and volunteer corn in soybean fields.
Scouting
Crop damage is assessed by conducting a crop inspection. Refer to the Chapter 7, How to
Conduct a Crop Inspection. Larvae are difficult to see as they are small and may be hidden
within the roots. The recommendation to monitor for evidence of larvae feeding injury on the
roots is from mid-July to early August. Assess feeding injury on the roots using the Iowa State
Node-Injury Scale: www.ent.iastate.edu/pest/rootworm/nodeinjury/nodeinjury.html. Inspect
the roots before August or September as they may outgrow the injury or start to breakdown
making it difficult to confirm the presence of rootworm feeding.
It is recommended to monitor for adults from mid-July to the end of August, before 70% of the
plants reach the R1, silking, growth stage. This coincides with the beginning of adult
emergence from the pupa. Inspect 20 plants in five different areas of the field each week,
looking for silk clipping. Count the number of adults per plant at ear height. It is also possible
to scout the adults emerging directly from the ground by using emergence traps.
Thresholds
Class 12 Pesticides: The thresholds for the purchase and use of Class 12 pesticides are stated in
the Pest Assessment Guideline. For this insect pest, damage is assessed by conducting a crop
inspection. Refer to the Chapter 7, How to Conduct a Crop Inspection.
Pesticides other than Class 12 Pesticides: Thresholds are one (1) western corn rootworm
adult per plant or two (2) northern corn rootworm adults per plant indicates a need to protect the
next year’s corn crop. If adult activity is extremely high and fresh silks are being clipped to
within 1.25 cm of the ear tip, control of the adults is recommended.
Pest Management Methods
Cultural
Crop rotation. Rotate after corn to a non-host crop such as soybean, forages, or wheat.
Planting. Plant early to reduce crop susceptibility to larval feeding.
Biological and natural enemies
Predators are beetles. Pathogens include nematodes, and fungi.
Chemical
Class 12 Pesticides. A crop inspection is required to determine if thresholds stated in the Pest
Assessment Guideline are met or exceeded for the purchase and use of Class 12 pesticides.
Refer to Chapter 7, How to Conduct a Crop Inspection.
Pesticides other than Class 12 Pesticides. Use insecticide treated seed if available.
Bt corn rootworm hybrids. Use if the adult population reached thresholds the previous year.
Resistance Management: In order to prevent resistance development, do not use the same
method of chemical or transgenic control year after year. Follow Insect Resistance
Management (IRM) requirements for Bt corn: plant a non-Bt refuge; rotate Bt hybrids from
year to year; use pyramided Bt hybrids rather than using single traits. For more information, a
table of the most current registered Bt products in Canada and IRM requirements can be found
at www.cornpest.ca.
Chapter 2 – Insect Pests Specific to the Use of Class 12 Pesticides
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Bean Leaf Beetle
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adult
adult
larva
Physical Appearance and Characteristics
Bean leaf beetle larvae live underground and can grow up to 10 mm long. However they are
rarely seen as larvae. They look very similar to corn rootworm larvae except they have
slimmer, white bodies with brown heads. They have three (3) pairs of well sclerotized legs.
The bean leaf beetle adult is often confused with the spotted cucumber beetle or lady beetles.
The adults vary in colour but are most often yellow, orange, tan or red. They may or may not
have four (4) black square shaped spots on their wings, but all have a small black triangle
visible at the base of the wing covers, behind the head.
Life Cycle
Bean leaf beetles undergo complete metamorphosis with one generation per year. The adults
overwinter in the grassy edges of fields, underneath piles of dead leaves and in woodlots. If the
soil temperature decreases to below -9oC during winter, they do not survive. Overwintering
adults will emerge around the end of April when soil temperatures are between 10 to 13°C and
may feed on early emerging soybeans or forages and live until approximately late June. They
will lay lemon shaped, orange coloured eggs at the base of soybean and legume plants.
Pupation occurs in the soil and the first generation adults emerge in July, feeding into the fall
before moving to their overwintering habitat.
Targeted Crops
Primary crop: Soybeans
Secondary crops: Dry beans and forages (rarely causes economic injury)
Description of Damage
Overwintering generation (April to mid-June). Adults feed on the leaves. Adult leaf feeding
appears as small round holes between the main leaflet veins. Seedling plants may be cut at the
base or clipped off under heavy populations. The most important concern is that bean leaf
beetle is a vector of bean pod mottle virus. The virus causes the seed to become wrinkled and
mottled, reducing the quality of the seed.
cotyledon damage
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Conditions that Put Fields at Risk
Fields are at a 15 to 25% higher risk in the most southerly counties of where soybeans are
planted early and overwintering is most successful. Also, soybean fields neighbouring alfalfa
and other legumes are at risk.
Scouting
Adults may be monitored: refer to the Guide to Early Season Field Crop Pests, and
information from the Ontario Ministry of Agriculture, Food and Rural Affairs. Crop damage is
assessed by conducting a crop inspection. Refer to the Chapter 7, How to Conduct a Crop
Inspection.
Thresholds
Class 12 Pesticides: A crop inspection is required to determine if the thresholds stated in the
Pest Assessment Guideline are met or exceeded for the purchase and use of Class 12 pesticides.
Refer to the Chapter 7, How to Conduct a Crop Inspection.
Pesticides other than Class 12 Pesticides:
Seedling stages, VC-V2: 16 beetles per 30 cm of row. If plants are clipped off at the stem,
start controls.
Vegetative stages to R4 stage: See the defoliation threshold in the Guide to Early Season
Field Crop Pests.
Pod fill to maturity, R4-R6: 25% defoliation of if 10% of the pods on the plants have feeding
injury and the beetles are still active in the field, apply an insecticide. Consider pre-harvest
intervals.
Pest Management Methods
Cultural
Planting. In areas with a history of injury, delay planting to the end of May through to the
beginning of June. This will be after the emergence of the overwintering generation. However,
later planted fields may be susceptible to pod feeding from the 1st generation adults during July
and August. If there is a history of seedling injury, a late emerging crop will have an advantage
by avoiding early feeding. In fields with a history of pod feeding damage, plant early so that
your field is less attractive to 1st generation adults that prefer the less mature soybean plants in
July and August.
Biological and natural enemies
Parasitoids are Tachinidae flies. Predators include mites. Pathogens are entomopathogens
(fungi).
Chemical
Class 12 Pesticides. A crop inspection is required to determine if the thresholds stated in the
Pest Assessment Guideline are met or exceeded for the purchase and use of Class 12 pesticides.
Refer to the Chapter 7, How to Conduct a Crop Inspection.
Pesticides Other than Class 12 Pesticides: Foliar insecticides may be applied if thresholds
have been reached.
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Chapter 3

Other Early Season Pests of
Corn and Soybeans
In This
Chapter

After learning the information in this chapter, you will be able to:
1. Identify early season pests of corn and soybeans other than those
named in the Pest Assessment Guideline when given a picture.
2. Describe the damage caused by these pests.

Keywords

millipedes, garden symphylans, European crane fly, black cutworm,
variegated cutworm, slugs, corn flea beetle, soybean aphid
This chapter describes some early season pests of corn and soybeans
other than those named in the government document, Conducting a
Pest Assessment for Use of Class 12 Pesticides, referred to as the
Pest Assessment Guideline. For a description of the pests named in
the Pest Assessment Guideline, refer to Chapter 2, Insect Pests
Specific to the Use of Class 12 Pesticides.
Learning about the other early season pests of corn and soybeans
will help you plan your Integrated Pest Management Program. The
pests in this chapter include:
Below Ground Pests:
 millipedes
 garden symphylans,
 European crane fly
Above Ground Pests
 black cutworm
 variegated cutworm
 slugs
 corn flea beetle
 soybean aphid
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The information on the following pages describes each pest. You
will learn about each pest under the following headings:
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physical appearance and characteristics
life cycle
targeted crops
description of damage
conditions that put fields at risk
scouting, and
pest management methods.
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damage by millipede immature millipede

Physical Appearance and Characteristics
Adults are 2.5 to 5 cm long. They are cylindrical in shape with a hard-shell. They are dark
reddish brown to grey-black. Millipedes are not insects but arthropods in the Class Diplopoda.
They get their name from having many legs; two short pairs of legs per body segment in the
adult stage (milli: thousands, pedes: legs). They coil up tight when disturbed unlike wireworms
which do not coil up. Immature stages have whitish yellow bodies that have not hardened, with
fewer legs than adults. They coil up tight when disturbed.
Life Cycle
Millipedes have incomplete metamorphosis.
Targeted Crops
Corn and soybeans
Description of Damage
Feed on seeds.
Conditions that Put Fields at Risk
Millipedes are typically beneficial arthropods because they break down organic matter but
millipedes will feed on the swollen seeds that result from planting too early in cool, wet
conditions that allow seeds to sit for an extended period. No-till fields with significant crop
residue and organic matter are at higher risk, though damage has also been experienced in
conventional fields. Deep planting can also promotes favourable conditions for injury.
Scouting
Not applicable.
Thresholds
Not applicable.
Pest Management Methods
No control measures are available for millipedes.
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Garden Symphylans – wireworm look alike with similar damage
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Physical Appearance and Characteristics
Adults are 6 mm long. They are small, white, translucent, and centipede-like with 12 pairs of
legs. The immature stages look similar to adults, but have fewer legs. They are known as
pseudocentipedes.
Life Cycle
Garden symphylans have incomplete metamorphosis.
Targeted Crops
Corn
Description of Damage
They feed on the roots, creating gaps in the crop stand.
Conditions that Put Fields at Risk
They like fields with soils that are high in organic matter or are heavily manured.
Scouting
Not applicable.
Thresholds
Not an economic concern.
Pest Management Methods
Not applicable.
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larva

Physical Appearance and Characteristics
The adults are 20 to 25 mm long, and are dark in colour. They fly with long legs and threadlike
antennae. They look like a big mosquito.
The larvae are 5 to 40 mm long. They are known as leatherjackets. They are a light greybrown colour, legless, with tough looking skin. They can be confused for cutworms but
cutworms have a distinct head. Their head capsule may contract into the body when disturbed.
They have two spiracle plates surrounded by six (6) fleshy anal lobes at the posterior end. They
wiggle when disturbed, which is in contrast with cutworms that roll up rather than wiggle.
Life Cycle
They undergo complete metamorphosis.
Targeted Crops
Corn, wheat
Description of Damage
Their damage is similar to damage by grubs, thinning plant populations and uneven growth.
Conditions that Put Fields at Risk
Fields near turf, sod farms, pasture grasses and gulf courses are at risk. Also, fields with moist
soil during the peak egg laying period from September through October.
Scouting
Dig in areas where there are gaps in the stand.
Thresholds
Not applicable.
Pest Management Methods
Not applicable.
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Black Cutworm
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adult
larva
larva
Physical Appearance and Characteristics
Adults:
The adult moths have a 40 to 55 mm wingspan. Moths are greyish brown with a small black
triangle, dagger-like, running through a kidney-shaped spot on the forward wing.
Larvae:
The larvae are 3.5 to 50 mm long. They have a brown-black greyish back with lighter
underbelly. Each body segment has two (2) pairs of black spots, the outside pair is twice as
large as the inside pair. The larvae curl up when disturbed.
Life Cycle
They have complete metamorphosis with two (2) to three (3) generations per year. Adults do
not overwinter in Ontario but instead migrate in the spring from the southern U.S. states. The
heaviest immigration of adults occurs in April to May but can be as early as March. Adults lay
eggs on dense green vegetation present in fields in early spring before spring cultivation or
weed control.
The larvae hatch after 5 to 10 days and feed on the leaves until they are at the 4th instar. The
larvae then migrate below the soil surface and can cut plants at or below the ground level.
There are six (6) larval instars in total. Larvae are nocturnal, only feeding at night. During
their development, over 20 to 40 days on average, one (1) larva will cut five (5) corn plants.
Targeted Crops
Primary crop: Corn
Secondary crop: Occasionally soybeans but rare
Description of Damage
Leaves: Young larvae make small pinholes or notches, while larger larvae make holes with
irregular edges or chewed leaf margins making the leaves appear as if they were shredded.
Plants: Final larval stages cause sudden wilting, due to cut or hollowed out stems at ground
level or just below the soil surface.
Field: Plant population will appear spotty or have uneven growth.

high risk field
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Conditions that Put Fields at Risk
The following conditions favour black cutworms:
 Fields with cover crops, crop residues or weeds before planting.
 No-till fields or fields that are plowed in the late spring and have annual weeds.
 Fields planted into sod or legume forages.
 Fields that were planted late.
 Fields that have a history of black cutworm infestation.
 Fields located along Lake Erie.
Scouting
Adults:
Monitor from April to the end of June, using pheromone traps.
Larvae:
When: Monitor from early May to mid-June; as soon as the crop emerges until the 5-leaf
stage.
Where: Monitor in the areas of the field that show favourable conditions.
How: Inspect 20 plants in five (5) areas of the field, once or twice per week from emergence
to the 5-leaf stage. Look for leaves with pinholes, and wilted or cut plants. Dig the
ground surrounding the plant to a depth of 5 cm to find the larvae. Observe the size
and number of larvae and the leaf stage of the crop. Your field is not at risk if the corn
has reached the 5-leaf stage and/or larvae are over 2.5 cm in size. These larvae are
mature and are almost done feeding.
Thresholds
The threshold is reached when 10% of plants in the 1st to 4th leaf stage have leaves with
pinholes OR 3% or more of the plants are cut and the larvae are smaller than 2.5 cm.
Pest Management Methods
Cultural
Weed and crop residue management. Keep the ground bare for the two (2) to three (3) weeks
before planting.
Crop Rotation. Do not plant corn after forages or sod if you have had a high population of
blackcut worm in previous years.
Planting date. Plant early.
Biological and natural enemies
Parasitoids include Tachinidae flies and wasp parasitoids, such as Braconidae sp. and
Ichneumonidae sp., and rove beetles, Staphylinidae sp. Predators are birds and ground beetles.
Pathogens are nematodes, Steinernematidae sp.and Heterorhabditidae sp., and fungi.
Encourage natural enemies. Maintain grassy or woody areas around the field and reduce your
use of systemic insecticides.
Chemical
If fields have been previously infested, plant Bt hybrids containing Cry1F or Vip3A. Use
insecticide seed treatments if available. Foliar insecticides are available when the threshold is
reached and should be applied when larvae are less than 2.5 cm long. Apply as a spot treatment
to infested areas.
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Physical Appearance and Characteristics
Larvae
Larvae are gray, mottled, with distinctive yellow dots at the top of the front abdominal
segments. Occasionally, there is a yellow-orange stripe along the body.
Life Cycle
Life cycle is complete metamorphosis.
Targeted Crops
Occasionally soybeans
Rarely corn
Description of Damage
The larvae feed on the leaves and have caused injury in soybeans in Ontario resulting in
economic loss. Follow defoliation thresholds for soybeans to determine injury levels. See the
defoliation thresholds for soybeans in the Guide for Early Season Field Crop Pests on page
46.
Variegated cutworm rarely causes economic damage in corn.
Favourable Condition that Put Fields at Risk
Not applicable.
Scouting
Not applicable.
Thresholds
See the defoliation thresholds for soybeans in the Guide for Early Season Field Crop Pests on
page 46.
Pest Management Methods
No applicable.
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There are many species of slugs including banded slug, dusky slug, marsh slug, grey garden
slug.

slug

slug damage

slug damage

Physical Appearance and Characteristics
Adults
The adults are 25 to 50 mm long. They have a soft body, no legs, are brownish-grey to beige,
with or without markings. The head has two (2) pairs of tentacles, one (1) of which holds the
eyes.
Described as “snails without their shell”, they are covered in a slimy mucous to keep them from
dehydrating.
Larvae
The larvae are 4 to 5 mm long. They are similar to the adults, but more bluish or purplish
Life Cycle
Their life cycle is complete metamorphosis with one generation per year. Slugs are
hermaphrodite, which is they can self-breed and/or breed with each other. There is one (1)
generation per year but two (2) populations: one maturing as adults in the spring and one (1)
maturing as adults in the fall. The eggs and the adults survive during the winter, and the eggs
hatch in the spring when the temperature reaches 5°C. They can eat as much as 50% of their
weight per day and travel 3 m per day. Slugs are most active during cool and wet periods in the
spring and fall and prefer environments with high humidity and relatively cool temperatures.
Targeted Crops
Primary crops: Soybeans and canola.
Secondary crops: Corn, forages and cereals.
Description of Damage
Seeds: Slug-damaged seeds are chewed or hollow.
Seedlings: Slug-damaged seedlings are partially or completely chewed.
Leaves: In corn, slugs scrape off strips, causing the leaf to shred, and resembling hail damage.
The growing point in corn is rarely impacted. In soybeans and other broadleaf plants, the
leaves are skeletonized and the growing point can be killed. Slugs leave traces of slime trails on
leaf surface.
Field: Slug damage appears as gaps in the plant stand or uneven growth.
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Conditions that Put Fields at Risk
Slugs are an occasional pest of soybeans, dry beans and canola. The growing point of corn is
rarely impacted. You will find slugs in fields that:
 have a history of slug problems
 are poorly drained and are fields with loam or clay soil
 have a dense canopy
 are no-till corn, soybeans and canola with considerable crop residues
 are wheat fields under-seeded with red clover
 are newly seeded alfalfa
 are following mixed forages
 have open seed furrows
 have cool, wet, cloudy spring or fall conditions
 follow a mild winter with a thick cover of snow.
Scouting
Fall monitoring can predict problem fields for next spring since the same population of slugs are
present in the fall and spring.
When: Monitor for slugs from the end of April to the end of June and September to midOctober, at night or early in the morning.
How: Look for traces of slime trails or defoliation. Use shelter traps and note the presence
of slugs underneath the shelter trap every five days or so.
Thresholds
No economic thresholds are available but finding the presence of slugs under shelter traps can
help guide preventive and cultural practices to reduce the risk.
Pest Management Methods
Cultural
Planting Date. Plant early, before eggs hatch and the slugs become active, if the conditions are
favourable to rapid plant growth. Ensure seed slots are closed.
Tillage. Use tillage to eliminate significant residue, exposing the slugs to dehydration and
predation. Zone tillage or row sweepers can help speed up the drying of the row area, thus
deterring slug feeding. Moving crop residues away from seedlings may help reduce damage.
Biological and natural enemies
There are a number of parasitoids, predators and pathogens that control slug populations.
Parasitoids include nematodes. Predators include ground beetles, rove beetles and vertebrates
such as birds and small rodents. Pathogens are likely but not well known.
Chemical
Baits: Some products are available, such as iron phosphate pellets, but are not cost effective for
field crops though small hot spot areas can be treated effectively. Apply baits shortly after May
24 to achieve the highest potential for success. Experiments with 28% nitrogen and water
mixtures or foliar potash applications have proven to be inconsistent and are not encouraged.
Insecticides do not control slugs. Class 12 pesticides will harm the natural enemies of
slugs and could increase slug infestations. Avoid using Class 12 pesticides in fields that have
a history of slugs.

36

Chapter 3 – Other Early Season Pests of Corn and Soybeans

Corn Flea Beetle

Page 1 of 2

adult
feeding tracks on leaves
Physical Appearance and Characteristics
The adults are about 2 mm long. They have black, oval, shiny bodies with enlarged, jumping
hind legs.
Life Cycle
They have complete metamorphosis with three (3) to four (4) generations per year.
The adults overwinter within the first 5 cm of soil or in residues and are active at temperatures
above 18°C. The eggs are laid on the soil, plants and crop debris in May to July. One
generation takes approximately one (1) month with early generations considered the most
problematic.
The larvae hatch and feed on roots in the soil (rarely seen), though it is the adults that cause
economic damage. Adults carry Erwinia stewartii, the bacterium that causes Stewart’s wilt, in
their gut and transmit the disease when feeding.
Targeted Crops
Primary crop: Corn; seed corn being the most vulnerable due to Stewart’s wilt
Description of Damage
The feeding damage is rarely economic. The transmission of Stewart’s wilt is the main
concern. Leaves: Feeding on the leaves results in long feeding scratches or window-paning on
the leaves, usually running parallel with the leaf veins. Only susceptible varieties, and seed
corn inbreds, show yield loss unless extreme drought conditions exist. The risk of transmission
of Stewart’s wilt disease is higher from the seedling stage to the 5-leaf stage, though some
transmission can occur during reproductive stages of corn. They are often mistaken with the
damage caused by slugs.

severe Stewart’s wilt disease

symptoms of Stewart’s wilt disease
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Conditions that Put Fields at Risk
100% of seed corn and sweet corn acres are at risk. Corn flea beetles are rarely a concern in
grain corn except for hybrids that are susceptible to Stewart’s wilt. Fields are that are more at
risk include those where grasses remain in the field or along the edge of the field in the fall.
Fields are more at risk after mild winters, especially during the months of December, January
and February. Some hybrids and inbreds are susceptible to Stewart’s wilt. Drought conditions
can worsen the impact from feeding injury and Stewart’s wilt, even for non-susceptible
varieties.
Scouting
Adults
When: Monitor every five (5) days after crop emergence until the 5-leaf stage.
Where: Examine at least 10 plants in 10 areas of the field.
How: Inspect leaves for feeding scars and presence of adults. Place sticky traps at field’s edge
to detect adult emergence and the presence of corn flea beetles. Do visual inspections as well.
Observe the corn hybrids or inbreds that are susceptible to the Stewart’s wilt disease, taking
note of the number of beetles and leaf stage of the crop.
Thresholds
Begin controls when there are six (6) beetles per 100 plants prior to the 5-leaf stage for
susceptible varieties. For tolerant varieties, the threshold is reached when there are an average
of five (5) or more beetles per plant prior to the 4-leaf stage, particularly in drought conditions
where impact of injury and disease can be aggravated. Prediction models are available in some
neighbouring US states that help predict the risk of high adult activity each year based on winter
temperatures and adult survival – the risk is higher after milder winters.
Pest Management Methods
Cultural
Planting. Plant tolerant hybrids, especially following a mild winter. Avoid early planting dates
for susceptible hybrids particularly following a mild winter.
Weed management. Control grassy weeds in the beginning of the season because they attract
flea beetles.
Biological and natural enemies
Their natural enemies are nematodes.
Chemical
Pesticides Other Than Class 12 Pesticides: Use insecticide seed treatments if available in
fields with a history of flea beetle infestations. Additional foliar sprays may be necessary for
seed corn and susceptible varieties if populations are very high. It is not economical to spray
corn with insecticides to protect against the flea beetles’ transmission of Stewart’s wilt except
for highly susceptible inbreds and hybrids.
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Physical Appearance and Characteristics
The adults are wingless and nymphs look similar in appearance to the adults, but smaller.
Adults are about 1.5 mm long. They are pale greenish-yellow with black cornicles, that is,
tailpipes and have a pale yellow tail. Adults may be winged or wingless.
Life Cycle
Aphids have incomplete metamorphosis, and several generations per year. Throughout the
spring and summer months, the aphids are females. They overwinter as eggs on twigs of
European buckthorn. The nymphs hatch in the spring and molt into adults. Two (2)
generations live on buckthorn before the third generation develop wings and fly to colonize on
soybeans. The aphids then continue to produce wingless generations until the soybean aphids
become crowded. Winged adults are then produced in the next generation to disperse to other
plants or fields. Aphids can migrate into fields throughout the summer from nearby fields or
from far distances such as the U.S. states via storm fronts. Adults are born pregnant and give
birth to live young so populations build up quickly. As fall approaches, females start to produce
winged males and females which fly to the buckthorn tree to mate and produce eggs.
Targeted Crops
Primary host: Buckthorn (Rhamnus cathartica and other R. species)
Primary crop: Soybeans
Description of Damage
The aphids’ piercing-sucking mouthparts suck juices and nutrients from the plant. Once
populations reach threshold levels, aphids can cause the plants to abort flowers, and become
stunted, reducing pod and seed production and quality. Yield loss is the greatest when soybeans
are in the early R stages (R1-R2), when flowers can abort and impact pod establishment. Peak
infestations during the pod fill stage (R3) and beyond can result in smaller seed size and a
reduction in seed quality. Injury is exacerbated in dry years when plants are stressed. Aphids
are vectors of soybean mosaic virus which causes leaves to mottle and seed hilum to stain the
seed coat.
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Conditions that Put Fields at Risk
Any field in Ontario is at risk, with a risk of higher levels of aphid infestations once every three
(3) or four (4) years. Fields in Eastern Ontario tend to experience early infestations (before R1)
that require management as soon as the soybeans reach the early R stages. Early planted fields
are prone to early season infestations from aphids moving from buckthorn in the spring, though
this risk is lower in fields in southern Ontario where buckthorn is scarce. Late planted fields are
prone to summer migration of adults coming from other soybean fields. Fields under drought
stress or potassium deficiency can be more prone to injury.
Scouting
When: Scout each field every seven to 10 days during R1 until the crop is well into the R6
stage. Scout fields more frequently, every three (3) to four (4) days, as aphid populations
approach the threshold.
Where: Look at 20 random plants across the field, avoiding field edges
How: Turn leaves over on each trifoliate of the plant to count the number of aphids on the
leaves and stems. Estimate the number of aphids per plants and note the crop stage. A
minimum of two (2) field visits is required to confirm that aphid populations are increasing.
Note the presence of natural enemies.
Thresholds
The threshold is 250 aphids per plant and actively increasing on 80% of the plants from the R1
up to and including the R5 stage. This threshold gives an approximate seven to 10 day lead time
before the aphids would reach the economic injury level, where cost of control is equal to yield
loss. When soybean aphid populations are not actively increasing above 250 aphids per plant,
natural enemies are controlling population. The threshold is higher with more aphids per plant
once the soybeans are in the R6 stage. To assist in scouting and making management decisions,
use the free Aphid Advisor app at www.aphidapp.com to determine if control is necessary or if
natural enemies are keeping aphid populations below the threshold.
Pest Management Methods
Cultural
Alternative Hosts. Soybean aphids rely on the common buckthorn to complete their annual
life cycle. Remove buckthorn that is growing in or nearby fields to stop the aphids from laying
eggs on their overwintering host.
Resistant Varieties. Resistant varieties are available but some aphid biotypes exist that can
overcome the mechanism of host plant resistance.
Biological and natural enemies
Natural enemies play a large role in soybean aphid management. Predators are ladybeetles,
lacewing larvae, minute pirate bugs, and syrphid fly larvae. Parasitoids are Aphelinus certus.
Pathogens are entomopathogenic fungi.
Chemical
Foliar insecticides may be applied when the threshold is reached. Scout fields after the
application to make sure that the aphid population does not rebound or secondary pests,
particularly spider mite populations, do not flare up.
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Protecting Pollinators and
Other Beneficial Insects
In This
Chapter

After learning the information in this chapter, you will be able to:
1. Describe why Ontario is regulating the purchase and use of
Class 12 pesticides.
2. List ways to protect pollinators and other beneficial insects.
3. Identify three (3) beneficial insects of corn and soybean pests.

Keywords

beneficial insects, natural enemies, entomopathogens, predators,
parasitoids, pollinators, time, drift, deflectors, communicate
There is a growing concern about the state of health for managed
honey bees and wild pollinators around the world. A particular
concern is the death rates of honey bees and the decline in numbers
of many native pollinators. The health of honey bees and other
pollinators is a result of the complex interaction of multiple factors,
such as climate and weather; disease, pests and genetics; nutrition
and habitat; pesticide exposure; and management of bee colonies.
Acute honey bee deaths continue to occur in Ontario. Current
scientific research indicates that planting corn and soybeans treated
with neonicotinoid insecticides with vacuum planters could be
causing acute honey bee deaths. In the springs of 2012 and 2013,
Health Canada’s Pest Management Regulatory Agency (PMRA)
received an unusually high number of incident reports of honey bee
losses in southern Ontario. PMRA then reported that residues of
neonicotinoid insecticides used to treat corn and soybean seeds were
detected in approximately 70 – 75% of the dead bee samples
analyzed. In the last eight years, Ontario beekeepers experienced
unusually high overwintering losses of honey bees, reaching an
average of 58% in 2013/14. This contrasts with the 15% average
overwintering losses that apiculturists consider acceptable.
In Ontario, neonicotinoid treated seeds are often used preventatively,
without evidence of pest problems. The adoption of neonicotinoid
treated seed for corn has reached close to 100% in Ontario, and the
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use of neonicotinoid treated seed on soybeans has reached
approximately 60% in Ontario. Research shows that the activity of
planting treated seeds with vacuum planters releases pesticide
contaminated dust that drifts to areas around and outside the field,
and onto the flowering plants that bees use for foraging. This dust is
a source of pesticide exposure for the bees. PMRA has found that
current agricultural practices related to the use of neonicotinoid
treated corn and soybean seed are affecting the environment with
impacts on honey bees and other pollinators. PMRA concluded that
the current practices of planting neonicotinoid treated corn and
soybean seed are not sustainable. Given these findings, and the
amount of corn and soybeans grown in Ontario, there is an
opportunity to reduce pollinator exposure to neonicotinoid
pesticides. That is why Ontario is taking a precautionary approach
to reduce their use.
Ontario's Pollinator Health Action Plan is a broad strategy to protect
pollinators and restore pollinator populations. The government has
set targets to:
 reduce the number of acres planted with neonicotinoid
treated corn and soybean seed by 80% by 2017, and
 reduce the overwintering honey bee mortality to 15% by
2020.

Ontario’s
Pollinator
Health Action
Plan

Ontario’s Pollinator Health Action Plan addresses the four main
stressors that pollinators face:
1. Pesticide Exposure
2. Loss of Habitat and Nutrition
3. Climate Change and Weather
4. Disease, Pests, and Genetics
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These stressors are discussed below.
1. Pesticide Exposure
Insecticides typically pose the greatest potential risk for bees
such as managed honey bees and native bees, and other
beneficial insects such as lady beetles and wasps that are
predators and parasites of insect pests. Managed honey bees are
affected by unintentional exposure to pesticides used on crops
and also to the use of pesticides in hives to protect bees from
parasitic mites.
Some neonicotinoid insecticides, such as imidacloprid,
clothianidin and thiamethoxam, are highly toxic to bees.
Neonicotinoids and other insecticides have systemic properties.
This means that the pesticide is taken up throughout the plant
tissue and makes parts of the plant, such as pollen and nectar,
potentially toxic to insects. Bees and other beneficial insects can
be exposed if they feed on the plant’s nectar, pollen, leaves or
stems.
Neonicotinoids are persistent, meaning they do not break down
quickly in the soil. There is the possibility that the remaining
residues could be transported through water run-off from fields
to nearby water bodies. Scientists are investigating whether
puddles of water in the field contaminated with water soluble
neonicotinoid pesticides could be exposing honey bees when the
honey bees use these puddles as a source of drinking water.
Also, neonicotinoids can break down into other chemicals that
may be toxic to invertebrates – their presence in the environment
requires further study.
Bees are being exposed to sub-lethal doses of neonicotinoid
insecticides, meaning that the bees receive smaller doses of these
pesticides—doses that are not enough to kill them but could be
enough to harm them. Honey bees and bumble bees exposed to
neonicotinoids can become confused, and this affects their ability
to feed and to return to the hive. They may produce fewer
queens, have slower colony growth rates, and be more
susceptible to pathogens. Over time, increased use, toxicity, and
prevalence in the environment has led to concerns from scientists
that neonicotinoids are contributing to the declining health of
pollinators and may be impacting other organisms in the water
and soil.
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2. Loss of Habitat and Nutrition
Habitat loss and nutrition can affect native pollinator species in
two ways:
 through the loss of suitable nesting, overwintering and
foraging sites and,
 through the reduction in the number and types of
flowering plants that are needed to ensure good nutrition
throughout spring, summer and fall.
3. Climate Change and Weather
Climate change can impact the flowers on which pollinators rely
for their survival. Climate influences nectar production,
blooming times, the types of flowers that can grow in a region
and the foraging conditions. Pollinators could also be negatively
impacted by extreme weather events.
4. Disease, Pests and Genetics.
In honey bees, the primary pests and diseases are varroa mites
and american foulbrood. There are other pests and diseases that
may be of concern in some situations such as tracheal mites,
small hive beetle, viruses, bacteria, and fungal pathogens, but
these pests are not typically understood to be the primary reason
for colony death on their own. Managed bumble bees are also
impacted by parasites which have transferred into wild bumble
bee populations. Recent studies have shown honey bee diseases
can also transfer to other bee species.

Pollinators
and Other
Beneficial
Insects
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Most insects are either beneficial or cause no damage to crops. Of
the almost one (1) million of species identified to date, less than 1%
are considered agricultural pests.
Ontario’s biodiversity provides us with irreplaceable benefits known
as ecosystem services. Biodiversity is the variety of life on earth
and the interconnectedness of genes, species and ecosystems. Our
quality of life depends on an abundant variety of plants and animals
as well as the forests, wetlands, lakes and rivers in which they live.
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Many insects provide beneficial services to agriculture. These
beneficial insects include:
 pollinators of crops, such as honey bees, native bees, flies
and butterflies
 predators or parasitoids, also called natural enemies, that feed
on other insects and suppress pest populations in crops, and
 decomposers that help to decompose plant and animal waste
and contribute to soil quality.
Protecting pollinators, predators and parasitoids requires the careful
management of insecticide use on crops.
Pollinators are primarily insects that visit flowering plants in search
of food, mates, shelter and nest-building materials. With more than
800 native species in Canada, bees are the most common pollinators.
The European honey bee, Apis mellifera, and one species of bumble
bee, Bombus impatien, the common eastern bumble bee, are bred
specifically for pollinating plants for food. Both wild and managed
pollinators play a crucial role in the reproduction of flowering plants
and in the production of most fruits and vegetables. Pollinators are
vital to the natural ecosystems and agricultural productivity all over
the world. Many crops, such as apples, cherries, peaches,
cucumbers, and squash, rely on pollinators. Canola and other crops
rely on insect pollination or benefit from them with increases in
yield.
Natural enemies, such as predators or parasitoids, feed on other
insects and play an important role for many Ontario crops by
keeping pest populations below their thresholds. For example,
soybean aphid infestations can be kept below damaging levels by
several natural enemies. Lady beetles, a predator, and a species of
wasp, Aphelinus albipodus, a parasitoid, are just some of the natural
enemies that can be found in soybean fields each year.
Entomopathogens such as nematodes, for example, Steinernema and
Heterorhabditis, and fungi such as Pandora spp, kill insects. If
conditions favour their development, and foliar insecticide and
fungicide applications are kept to a minimum, natural enemies can
eliminate the need for an insecticide application.
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There are three types of natural enemies: parasitoids, predators and
entomopathogens. Each controls pests differently.
 Predators feed on the pests after catching them and live
independently of them. An individual predator must feed on
multiple prey to complete its life cycle.
 Parasitoids control pests by living on or in their bodies,
killing them in the process. A parasitoid needs only a single
pest to be able to complete its life cycle.
 Entomopathogens are not insects but are bacteria, viruses,
protozoa, nematodes or fungi that cause disease in insects.

Practices

There are some practices to follow to increase the population of
beneficial insects in the agricultural landscape.
1. Provide a desirable place for them to live. To protect
pollinators you can:
 Provide food sources. It is important for bees to have access
to enough forage, and have a variety of plants as food sources
available at all times, from spring to fall. Pollinators may be
exposed to pesticides when visiting flowering weeds such as
dandelions or flowering cover crops, like clover, that have
pesticide residues in or on them. Pollinators can be exposed
to residues from systemic insecticides that remain in or on
flowers, leaves, pollen, nectar and/or surface water.
 Provide pollinator friendly habitat away from fields where
pesticides are used.
 Provide shelter away from fields where pesticides are used.
Pollinators and beneficial insects benefit by having nesting
and overwintering shelters. Depending on the species, this
can be soil, twigs, hay stacks, wood piles or rotting logs.
To protect other beneficial organisms, you can:
 Plant trees and shrubs along the edge of the field to act a
windscreen to protect from the drift of pesticides.
 Provide a shelter for natural enemies by intercropping, strip
cropping, or planting companion crops.
 Establish buffer strips using native flowering plant species.
 Leave wood, twigs and cut grass when possible.
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When establishing these areas, pay attention to the vegetative
species you plant. Some plants are attractive to pests as well as
beneficial insects. For example, removing buckthorn can
eliminate the overwintering host of the soybean aphid and
disrupt its life cycle. Look at the pest history in each of your
fields before deciding on the species to plant to ensure that your
pest problems won’t increase by planting species that support
pests.
2. Consider your tillage practices. Tillage can destroy the habitat
of beneficial insects as many species use crop residues as shelter
and overwintering habitats. However, a no-till or reduced tillage
system may increase the population of soil pests depending on
the field’s soil type and crop rotation history. Each farm
situation is unique. Make tillage decisions tailored to your own
cropping program.
3. Use an Integrated Pest Management approach to target the
use of pesticides to where and when you need them. This
approach includes using pest management methods other than
pesticides, such as cultural practices like crop rotation which
prevent pests that prefer one crop from becoming established.
 Correctly identify the pest problem and understand the
factors that put each field at risk.
 Monitor your fields to know if your corn or soybean crops
are at risk of pest infestation before deciding to treat with
insecticides. For example, are wireworms and grubs present
at or above the Pest Thresholds stated in the Pest Assessment
Guideline for the purchase and use of Class 12 pesticides?
 If an insecticide treatment is required, use the lowest
effective rate that is stated on the label.
 Consult with Crop and IPM Specialists from the Ontario
Ministry of Agriculture, Food and Rural Affairs. Check their
website at www.ontario.ca/crops.
 Choose pesticides that are less harmful to non-target and
beneficial organisms.
Systemic insecticides can harm natural enemies. Systemic
insecticides are applied to one part of the plant, such as the
seed, root or the leaf, and they move through the plant to
make the whole plant poisonous or toxic to insects. This can
affect natural enemies by killing their food source, the pest
population, or affect them when they feed on the insecticide
treated crop, or prey on the insects that have fed on the
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insecticide treated crop.
 Time applications to avoid harming predators, parasitoids
and entomopathogens. Foliar fungicide applications can
impact entomophathogens.
 Avoid applying insecticides when the wind is blowing
towards beehives and pollinator attractive habitat.
 Limit your use of pesticides by spot treating where pest
problems occur.
4. Learn to identify beneficial insects of field crop pests. Once
you know how to identify them, you can start to look for them in
the field and determine the extent that they may be reducing pest
populations. Lady beetles often keep soybean aphid populations
at levels where they are not harmful to the crop, below the
threshold.
5. Time pesticide applications to minimize the exposure of
pollinators:
 Do not spray flowering crops when bees are foraging. Apply
insecticides in the early morning or late evening when most
pollinators are not foraging. However, don’t spray at these
times if a temperature inversion is occurring. While honey
bees and most other pollinating insects do not usually forage
at temperatures below 13°C, bumble bees do.
 Spray in the late evening, after 8 pm, to allow the spray to
dry so that bees are not exposed to pesticides the next day.
 Applications in the early morning should be completed
before sunrise.
6. Take actions to reduce drift and the effects of drift:
 Avoid applying pesticides or planting insecticide treated seed
when it is windy or on very dry days. Pollinator exposure
may be increased under these conditions if flowering
resources, standing water or bee yards are located downwind.
 To help minimize pesticide exposures to beneficial insects,
manage drift by modifying pesticide application practices
such as adjusting droplet size in foliar applications, spraying
under ideal weather conditions, and using buffer zones.
 Control dandelions and other flowering weeds within the
field before spraying or planting treated seeds so that
pollinators are not attracted to the field. Where possible, mow
down flowering cover crops or flowering plants in and
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around the field before applying pesticides to help safeguard
the bees.
 Pollinators may be exposed when dust is exhausted from
vacuum planters when planting insecticide treated seed.
Insecticide contaminated dust can be carried in the air or
deposited on pollinator food and water sources. Take the
following actions to reduce the insecticide dust exhausted
from vacuum planters:
− Follow the directions provided by planting equipment
manufacturers to properly operate the planter.
− Clean and maintain planting equipment regularly by
vacuuming any dust remaining in the fan housing and
hopper. More information on disposal of dust is
found in Chapter 9, Work Safely with Treated Seed.
− Use a dust reducing fluency agent following all the
use directions.
− Use deflector equipment, where appropriate, to direct
the dust exhaust to the ground level and minimize the
amount that drifts onto flowering plants and trees.
7. If possible, communicate with your local beekeepers before
using an insecticide, whether as a treated seed or as a soil or
foliar application:
 Notify beekeepers within 5 km of your application site ahead
of planting treated seed or pesticide applications. This allows
beekeepers to temporarily protect bees from exposure or
move hives. Check the website of Ontario Beekeepers’
Association website for a list of local beekeeper associations.
www.ontariobee.com/community/localbeekeepers.
 Contact the Provincial Apiarist at 1-888-466-2372, ext.
63595 or go to www.ontario.ca/crops and click “Apiculture”
and then “Bee Inspectors” for a list of provincial bee
inspectors.
Additional information for the protection of pollinators can be found
at Health Canada’s pollinator protection web page:
www.healthcanada.gc.ca/pollinators.
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Identification

Knowing the common predators, parasitoids, and entomopathogens
will help you recognize them in your fields, so that you can take
action to protect them.

Predators

Common predators of early season pests of corn and soybeans
include:
 ground beetles
 rove beetles
 lady beetles
 soldier beetles
 pirate bugs
 vertebrates – birds, rodents, skunks, racoons.

Ground Beetle
Adult ground beetles can be up to 25 mm long. They are typically
dark black or brown but some have bi or tricolour highlights. They
are slightly flattened and oblong. The head is narrower than the
thorax and they have very visible mandibles.
The larvae are beige to black. Their heads have powerful and very
visible mandibles. They have a pair of cerci at the end of the
abdomen.
Ground beetles are pests of grubs, wireworms, slugs, armyworms
and cutworms. They attack almost everything in their way, both
larvae and adults. Because they travel mainly by walking, you can
see them on the ground. You will have larger populations in no-till
or minimum till fields.

Rove Beetle
The rove beetle adults are 1 to 35 mm long. They have elongated
bodies in a variety of colours. The adults have short wings that
expose much of their abdomen. Their abdomen is very flexible.
When disturbed or running, they curl up the tip of their abdomen
like a scorpion.
Rove beetle larvae are 0.5 to 25 mm long.
Both larvae and adults are predators. They can be found in almost
all types of habitats. They are mainly predators or scavengers.
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Lady Beetle
Lady beetle adults are 1 to 10 mm long. Their bodies are of various
shades of red, pink, yellow, orange or black with most having some
markings on the wings. Most are round or oval shaped though a few
are slightly oblong.
The lady beetle larvae vary in colour but are usually black to
blackish grey with some orange, red or yellow markings. They look
like tiny alligators. Some larvae have spines along their back.
Both adults and larvae are predators and can be found on plants
where pests are present. They are natural enemies of soybean aphids
but feed on many other pest species.

Soldier Beetle
The adults of soldier beetles are 17 mm maximum in length. Their
bodies are long, straight and slightly flattened. Their wings are often
shorter than their abdomens. Some adults are predators and others
feed on pollen. They can be found mainly on the edges of fields.
The soldier beetle larvae are dark in colour. Their bodies are stubby
and generally hairy. Their heads have powerful and highly visible
mandibles. The tips of their abdomens don’t have any cerci. They
look like the rove beetle larva.
The larvae feed on slugs and insect larvae. They can be found in the
soil and bedding.

Pirate Bug
Pirate bug adults are 1 to 5 mm long. Their bodies are somewhat
oval to teardrop shaped with a black and white cross pattern on their
backs, like a pirate flag.
The pirate bug nymphs are similar in size and shape to adults but
lack wings and are yellow-orange to red in colour.
They commonly feed on field crop pests including aphids, mites and
small caterpillars. The can also be found feeding on nectar in
flowers.
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Vertebrates
Some birds such as ravens, crows, thrashers, thrushes, blackbirds,
and starlings, as well as some mammals such as skunks, racoons,
and small rodents, eat soil borne pests. For example, this photo
shows holes dug in the field by skunks that were looking for grubs.

Parasitoids

Parasitoids are organisms that lay their eggs on or in another
organism. The larvae feed on their host and then emerge as an adult
to begin the parasitism cycle again. Common parasitoids of corn
and soybean pests include:
 Diptera – tachinid flies, and
 Hymenoptera – wasps.

Diptera –
Tachinid Fly
Adult tachinid flies are about 10 mm long. The adults look like the
domestic fly, or sometimes like bees or wasps with only one pair of
visible wings.
Tachinid flies are parasitoids of many pests including: armyworm,
black cutworm, potato stem borer. Most Tachinidae stick their eggs
directly on the body of their host. Once the parasitic larva emerges
out of the egg, it migrates inside their host’s body to feed on the
internal organs.

Hymenoptera –
Wasps
The adults of parasitoid wasps are rarely bigger than 15 mm long.
These parasitoids control caterpillars, soybean aphids and alfalfa
weevil. They attack many different pests though they often are very
specific to one particular stage of one species of insect pest. They
lay their eggs on or inside their hosts resulting in the eventual death
of the host. Depending on the species, one or more stages of growth
of the host (eggs, larvae, pupae and/or adults) may be parasitized.
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Entomopathogens

These organisms, which include fungi, nematodes, bacteria and
viruses, penetrate the inside of the insect and infect, and kill, the
organism within a short time if environmental conditions are right.
The photo is a picture of soybean aphids killed by a entomopathogen. Common entomopathogens of corn and soybean pests
include:
 Fungi
 Bacteria
 Viruses, and
 Nematodes

Fungi

The fungal entomopathogens attack many insects, such as
caterpillars, flies and beetles. When insect pest populations are high,
and temperature and humidity favour the production of fungi spores,
pests can be quickly controlled.

Bacteria

The best known bacterium that attacks insects is Bacillus
thuringiensis (Bt). When ingested by an insect, the crystals
produced by the bacterium are modified into toxic molecules of
protein that destroy the host’s stomach wall. The insects that are
sensitive to that toxin stop feeding within hours after exposure and
die within two to five days.

Viruses

Naturally occurring insect killing viruses are present on the soil and
plant surfaces. Once ingested, the insect usually climbs to the top of
the plant before dying and disintegrating, aiding in the further spread
of the virus. Baculoviruses are the most common viruses that infect
insects, particularly caterpillars. The photo shows armyworms being
killed by a virus.

Nematodes

Parasitic nematodes are microscopic worms that enter a host through
its natural orifices, produce offspring and rapidly kill their host.
Nematodes need special conditions to reproduce and travel; this
doesn’t make them effective pathogens. They infect the larva of
butterflies and moths, beetles, and flies and midges as well as adult
crickets and adult grasshoppers. Nematodes are better for spot
treatments rather than treating an entire field.
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Chapter 5

Requirements for the Purchase
and Use of Class 12 Pesticides
In This
Chapter

After learning the information in this chapter, you will be able to:

Keywords

Class 12 pesticides, Pest Assessment Guideline, Supervised Person,
Treated Seed Vendor, Treated Seed Sales Representative, Direct-toFarm Vendor, Custom Seed Treater, Seed Amount Declaration, Pest
Assessment Report, Inspection of Soil, Inspection of a Crop,
Professional Pest Advisor, Schedule

1. Describe the requirements for the purchase and use of Class 12
pesticides.
2. Name the documents that you must provide to the sales person
from whom you order your seed or to the Custom Seed Treater.
3. List the requirements of supervising a person who may be
helping you plant Class 12 pesticides.

Under Ontario Regulation 63/09 of the Pesticides Act (O. Reg.
63/09), corn and soybean farmers and custom planters must
demonstrate that they need to use Class 12 pesticides on a farm
property before they can purchase and use them.
A farmer or custom planter must be certified through the IPM
Course for Corn and Soybeans and provide a completed Pest
Assessment Report and an Integrated Pest Management (IPM)
Written Declaration to any sales person from whom they order or
buy seed. A sales person could be a Treated Seed Vendor, a Directto-Farm Vendor or a Treated Seed Sales Representative. If you use
the services of a Custom Seed Treater, you need to provide the
documents to the Custom Seed Treater. Only those Class 12
pesticides listed on the Class 12 Pesticide List can be legally
purchased and used. The Class 12 Pesticide List can be found on the
Ontario government’s website at www.ontario.ca.
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Class 12
Pesticides

In Ontario, pesticides are classified into groups called Classes under
O. Reg. 63/09 to make sure that they are purchased and used by
those who know how to use them properly.
Class 12 pesticides are grain corn seeds or soybean seeds that
are treated with imidacloprid, clothianidin, or thiamethoxam.
Class 12 pesticides do not include seed for popping corn, sweet corn,
or corn used for the production of seed, or soybean seed grown for
certified seed status under contract. (O. Reg. s. 8.1)
Corn and soybean seed treated only with fungicide are not Class 12
pesticides.

Pest
Assessment

To buy and use Class 12 pesticides, you must conduct a pest
assessment. The pest assessment is conducted to determine if
certain pests meet or exceed required Pest Thresholds, and it
documents your purchase and use. The procedures for conducting a
Pest Assessment are outlined in the document Conducting a Pest
Assessment for Use of Class 12 Pesticides, commonly referred to as
the Pest Assessment Guideline, which is available on the Ontario
government’s website – search for the title. The Pest Assessment
must be conducted by an appropriately qualified person.
The Pest Assessment can be conducted by either:
1. inspecting the soil for grubs or wireworms, or
2. inspecting the crop for evidence of crop damage from grubs,
wireworms, seedcorn maggots, corn rootworms (a pest of corn
only) or bean leaf beetles (a pest of soybeans only).
Information about how to conduct these pest assessments is
described in detail in Chapter 6, How to Conduct a Soil Inspection
and Chapter 7, How to Conduct a Crop Inspection.

Certification

As of August 31, 2016, one of the requirements to buy and use
Class 12 pesticides is that you have successfully completed the
Integrated Pest Management (IPM) Course for Corn and Soybeans.
(O. Reg. s. 45.1)
To become certified through the IPM Course, you must:
 be at least 16 years of age, and
 successfully complete the course requirements.
You must renew your certification every five (5) years.
Anyone involved in the agricultural operation must make sure that
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Class 12 pesticides are used according to O. Reg. 63/09.
Starting on August 31, 2016, you must carry your certificate with
you when you plant Class 12 pesticides, or have it readily available,
and provide your certificate number with the expiry date to the sales
person from whom you buy Class 12 pesticides or Custom Seed
Treater.

Phase-In
of the
Requirements

Certain requirements are being phased-in through to the end of
August 2020. The phase-in time is explained in more detail below.
The phase-in uses a yearly time period that starts August 31 and
ends August 30 the following calendar year. (O. Reg. s. 98)

For the 2016
Planting
Season

For the purchase and use of Class 12 pesticides between August 31,
2015 and August 30, 2016, you must provide your sales person or
Custom Seed Treater with:

August 31/15 to
August 30/16

 a Seed Amount Declaration form
- if planting a Class 12 pesticide on an acreage that is
smaller or equal to 50% of the total acreage of your
corn or soybeans on all your Farm Properties, OR
 a Pest Assessment Report form
- if planting a Class 12 pesticide on an acreage that is
larger than 50% of the total acreage of your corn or
soybeans on all your Farm Properties.
The acreage is calculated separately for each crop on the Seed
Amount Declaration. There is a form for each type of pest
assessment: Inspection of Soil – Pest Assessment Report, accepted
now, or an Inspection of a Crop – Pest Assessment Report, accepted
starting March 1, 2016.
The best time to do the soil inspection is in the fall or spring when
the pests are present. The crop inspection is done once the crop
emerges in the spring. The crop inspection must be done where you
did not use Class 12 pesticides. You might decide to conduct a crop
inspection in the spring if you need to change your seed order or
replant. The Inspection of a Crop – Pest Assessment Report must
always be conducted by a Professional Pest Advisor. You can use
the Pest Assessment Report for the purchase and use of Class 12
pesticides anytime within the 12 months from the date of the
inspection. For example, if the date of your inspection is October
15, 2016, then you can use the Pest Assessment Report until October
14, 2017.
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For the 2017
Planting
Season and
Onwards
Starting August 31/16

For the purchase and use of Class 12 pesticides starting August 31,
2016, you must provide your sales person with:
 your IPM Course certificate number with expiry date,
 an Integrated Pest Management (IPM) Written Declaration
form,
and
 a Pest Assessment Report form
- Inspection of Soil or Inspection of a Crop.

Who Can
Complete a
Pest
Assessment?

Crop Inspections
A crop inspection must always be conducted and the Pest
Assessment Report be prepared and signed by a Professional Pest
Advisor.
Soil Inspections
The person who is qualified to conduct a soil inspection and prepare
and sign the Pest Assessment Report is being phased-in and depends
on the date of the inspection and where the farm is located.
For the 2016 planting season, starting August 31, 2015 and ending
August 30, 2016,
− anyone may conduct the soil inspection, prepare and sign the
Pest Assessment Report.
For the 2017 planting season, starting August 31, 2016,
− a person certified through the IPM Course must conduct the
inspection, prepare and sign the Pest Assessment Report.
For the 2018 planting season and onwards, starting August 31,
2017,
− a person certified through the IPM Course OR
− a Professional Pest Advisor must conduct the inspection,
prepare and sign the Pest Assessment Report.
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The table below gives the implementation date for when a
Professional Pest Advisor must first conduct or supervise the soil
inspection in the assigned geographic areas of Ontario, called
Schedules. After the phase-in date, a Professional Pest Advisor is
required to conduct a soil inspection at least once every three years.

Professional Pest Advisor Requirement Phase-In
Date

Schedule

Counties or Regions

Aug 31, 2017

Schedule 1 Dufferin, Frontenac, Halton, Lambton, Middlesex,
Muskoka, Prince Edward, Stormont, Dundas,
Glengarry, Toronto, Wellington

Aug 31, 2018

Schedule 2 Bruce, Elgin, Grey, Haldimand, Hamilton, Huron,
Nipissing, Norfolk, Ottawa, Oxford, Peel, Sudbury,
Waterloo

Aug 31, 2019

Schedule 3 Algoma, Brant, Chatham-Kent, Cochrane, Durham,
Essex, Haliburton, Hastings, Kawartha Lakes, Kenora,
Lanark, Leeds and Grenville, Lennox and Addington,
Manitoulin, Niagara, Northumberland, Parry Sound,
Perth, Peterborough, Prescott and Russell, Rainy
River, Renfrew, Simcoe, Thunder Bay, Timiskaming,
York

Example: If your farm is in Perth County and you are certified
through the IPM Course, you may conduct the soil inspection
yourself up until August 30, 2019. If you conducted a soil
inspection on October 20, 2018, you may use the Pest Assessment
Report until October 19, 2019. For the next inspection after October
19, 2019, you will need to have a Professional Pest Advisor conduct
the inspection. If the Professional Pest Advisor conducts the soil
inspection in the spring on April 15, 2020, then the next time a
Professional Pest Advisor would need to conduct a soil inspection
would be after April 15, 2022.

Who is a
Professional
Pest Advisor?

A Professional Pest Advisor can be any one of the following (O.
Reg. s. 8.2):
1. A person certified as a Certified Crop Advisor (CCA) by the
American Society of Agronomy (in good standing with the
Ontario Certified Crop Advisor Association).
2. A person who is registered as a member under the Ontario
Institute of Professional Agrologists Act, 2013, (P.Ag.) if
their field of practice relates to paragraph 2 or 6 of subsection
3 (2) of that Act.
3. A person who holds an authorizing certificate issued by an
out-of-province regulatory authority in respect of the field of
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practice mentioned in 2.
4. A person who in the opinion of the Director under the
Pesticides Act has equivalent qualifications to those
mentioned in 1 or 2. A letter to request equivalency can be
sent to:
Director under the Pesticides Act
Standards Development Branch, Pesticides Section
Ontario Ministry of the Environment and Climate Change
40 St. Clair Avenue West,
TORONTO ON M4V 1M2
A Professional Pest Advisor may supervise up to seven (7) people to
conduct soil inspections. The Professional Pest Advisor must be
present on the farm property to supervise the inspections. She must
make sure that the people she supervises are trained to the
requirements in the Pest Assessment Guideline. A Professional Pest
Advisor, or someone she supervises, must conduct the soil
inspection. Only the Professional Pest Advisor may prepare and
sign the report.
A person supervised by a Professional Pest Advisor cannot be the
owner or operator of the agricultural operation.
For an Inspection of a Crop, the Professional Pest Advisor must
always conduct, prepare and sign the report – supervision is not
allowed.
NOTE: As of August 31, 2017, a Professional Pest Advisor cannot
derive a financial benefit from either the sale of Class 12 pesticides
or the sale of pesticide products used to treat seed for producing
Class 12 pesticides.

Selling Class
12 Pesticides

Treated Seed Vendor Licence (O. Reg. 63/09 s. 1)
A person or business that sells, offers to sell or transfers a Class 12
pesticide must hold a Treated Seed Vendor Licence. There are some
exemptions.
Treated Seed Sales Representative
A Treated Seed Sales Representative is a person who represents a
licensed Treated Seed Vendor: interacts with purchasers and
facilitates sales on behalf of the Treated Seed Vendor.
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Direct-to-Farm Vendor
A Direct-to-Farm Vendor is a person who sells Class 12 pesticides
directly to an end user. She does not require a General or Limited
Vendor Licence and is exempt from requiring a Treated Seed
Vendor Licence. The Direct-to-Farm vendor must be identified to
the Director under the Ontario Pesticides Act by a licensed Treated
Seed Vendor.

Government
Forms

The required government forms are:
 Seed Amount Declaration
 Integrated Pest Management (IPM) Written Declaration
 Inspection of Soil - Pest Assessment Report
 Inspection of a Crop - Pest Assessment Report
The most current forms are available online through the Government
of Ontario Central Forms Repository. Always use a current form.
The date of the form is in the bottom left corner. There is also a link
to them through the IPM Course website or you may contact us at 1866-225-9020 or rccp@uoguelph.ca and we will send you the forms
you need. You must keep a copy of the Pest Assessment Report and
the Integrated Pest Management (IPM) Written Declaration for two
(2) years.

What is
Included on the
Pest
Assessment
Report?

Inspection of Soil or Inspection of a Crop
The Pest Assessment Report asks for the following information:
 the name of the owner or operator of the agricultural
operation of the Farm Property
 the acreage of the Farm Property and Application Area in
acres or hectares
 the address of the Farm Property
- This may be the municipal address or legal description
which includes the property Assessment Roll Number or
Property Identification Number.
 Assessment Roll Number
 the Schedule where the Farm Property is located
 details of the inspection including
- for a soil inspection – the name of the pest(s) that are
stated in the Pest Assessment Guideline and the pest
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count in each Scouting Location
− for the crop inspection – the name of the pest(s) that
caused Stand Loss in each Application Area, the
number of plants unaffected by crop damage, the
average number of plants/acre unaffected by crop
damage in the Scouting Locations, the reasons for
determining that the Stand Loss was caused by one or
more pests that are stated in the Pest Assessment
Guideline, and the Percentage of Stand Loss in the
Scouting Location
 the date of the inspection
 the names of the person who conducted the inspection and
the person who prepared and signed the Pest Assessment
Report, and
 a sketch of each Farm Property where the Class 12 pesticides
will be planted, showing the location and acreage of each
Farm Property, and the location and acreage of each
Application Area, and each Scouting Location.
To be able to buy and use Class 12 pesticides, the inspection must
show that the threshold in your soil or crop is at or above the
thresholds stated in the Pest Assessment Guideline. You can use the
Pest Assessment Report for the purchase and use of Class 12
pesticides anytime within the 12 months from the date of the
inspection.

Using the
Services of a
Custom Seed
Treater

Custom Seed Treaters are not vendors because they do not sell, offer
to sell, or transfer Class 12 pesticides. A Custom Seed Treater is a
person who treats corn or soybean seeds with a pesticide that
contains imidacloprid, clothianidin or thiamethoxam and produces
Class 12 pesticides.

Supervised
Persons
Planting
Class 12
Pesticides

A person certified through the IPM Course may supervise up to
seven (7) people at one time. Supervised Persons may only plant
Class 12 pesticides. They may not select or purchase the Class 12
pesticides nor choose the Application Area or seeding rate. (O. Reg.
s 45.1 (5))
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A person certified through the IPM Courses who supervises must:

Written
Instructions for
Supervised
Persons

1.

Provide written instructions on the proper use of Class 12
pesticides and

2.

Be available for immediate response through an effective
communication system and

3.

Be present at the site within a reasonable period of time to
respond to an emergency situation and

4.

Make sure that the Supervised Person follows written
instruction and the seed tag and seed label directions.

The written instructions must include the following information:
 name of the Supervised Person
 the location of the Farm Property (e.g. municipal address,
every Assessment Roll Number or Property Identifier
Number)
 a sketch of the Farm Property showing its location and
acreage, the location and acreage of the Application Area of
the Class 12 pesticides and the Assessment Roll Numbers for
the Farm Property on which the Application Areas are
located
 the name of the supervisor and certification number and
expiry date
 the seeding rate of each Class 12 pesticide to be planted
 the seed label/tag directions and that they are to be followed
 confirmation that the Class 12 pesticide appears in the
Class 12 Pesticide List posted on the Government of Ontario
website.
Separate instructions must be given to each Supervised Person for
each planting date and each Unique Name Identifier (UNI) (variety
name) on the Class 12 Pesticide List. There is a sample record on
the next page with all the required information. You may use this
sample record or design your own but it must contain all the
information shown on this sample record. You can add extra
information if you wish.
A sample record is available on the IPM Course website in English
or French, or you may contact us at 1-866-225-9020 or
rccp@uoguelph.ca.
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Instructions for the Application of Class 12 Pesticides
Separate instructions must be given to each Supervised Person for each planting date and each Unique
Name Identifier (UNI) (variety) on the Class 12 Pesticide List.
Crop:

Date Planted:

Name of the UNI (variety) of the Class 12 Pesticide on the Class 12 Pesticide List:
I confirm that this seed is on the Class 12 Pesticide List.
Area to be Planted (hectares or acres):
Seeding/Application Rate or kg (lbs)/acre:

Name of the supervising person certified through the IPM Course:
Name:_______________________________ Certificate number:______________ Expiry: _________
Supervised Person:
Name:____________________________________________________________
Description of the Location:
Municipal property address: street number or other assigned property address number, street name, street
direction, unit number, rural route number, town or city and postal code. OR
If there is no municipal address: the legal description of the Farm Property including, the Assessment Roll
Numbers or Property Identifier Numbers that relate to the Farm Property:

Field Sketch: Show the location and acreage of the Farm Property and each Application Area where the Class 12
pesticide is planted on the Farm Property. Give the Assessment Roll Number of the Farm Property and Application
Area.

I reviewed the seed tag and label directions with the person who I am supervising.
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Keeping
Planting
Records

When you plant Class 12 pesticides or supervise someone else doing
the job, you must keep a record of the planting. Records will prove
useful. If a question or problem arises about your application, your
records will show the planting date, the amount planted and that the
areas planted match those identified in the Pest Assessment Report.
Keep your planting records together with your Pest Assessment
Report. You must keep your planting record for two (2) years.
If, as a person certified for the purchase and use of Class 12
pesticides, you buy Class 12 pesticides and then hire another person
certified through the IPM Course to plant them, such as a Custom
Planter, both you and the Custom Planter should keep the planting
record. The Custom Planter is responsible for preparing and keeping
the record, but, as good practice, you should also keep a copy.
Complete separate records for each person who plants, for each
planting date and for each Unique Name Identifier (UNI) (variety
name) on the Class 12 Pesticide List.
There is a sample record on the next page with all the required
information. You may use this sample record or design your own
record but it must contain all the information shown on this sample
record. You can add extra information to your record if you wish.
A copy of the sample form is available on the IPM Course website
in English or French, or you may contact us at 1-866-225-9020 or
rccp@uoguelph.ca.
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Planting Record for Class 12 Pesticides
Keep this record for two years. Attach it to the Pest Assessment Report. Complete separate records for each person who
plants, for each planting date and for each Unique Name Identifier (UNI) (variety) on the Class 12 Pesticide List.

Crop: Circle One

Corn

or

Soybeans

Planting Date:

Name of the UNI (variety) of the Class 12 Pesticide on the Class 12 Pesticide List:

I confirm that this seed is on the Class 12 Pesticide List.
Area of Seed Planted (hectares or acres):

Amount of Seed Planted (kg):

Person certified through the IPM Course:
Name:________________________ Certificate number:______________ Expiry Date:____________
Supervised Person: (if applicable)
Name:____________________________________________________________
Description of the Farm Property:
Municipal property address: road number or other assigned property address number, road name, road direction, unit
number, rural route number, town or city and postal code
OR If there is no municipal address: the legal description of the Farm Property, Assessment Roll Numbers or Property
Identifier Numbers that relate to the Farm Property.

Field Sketch of the Farm Property and the Application Area
Show the location and acreage of the Farm Property and each Application Area where the Class 12 pesticide is planted on
the Farm Property. Include the Assessment Roll Number of each Application Area. NOTE: Be as detailed as possible,
especially if you intend to plant Class 12 pesticides in strips or blocks within the same field.
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Chapter 6

How to Conduct a Soil
Inspection
In This
Chapter

After learning the information in this chapter, you will be able to:

Keywords

Inspection of Soil, Assessment Roll Number, Farm Property, Plot,
Scouting Location, Application Area, Pest Threshold

1. Describe the four (4) steps to conduct an Inspection of Soil.
2. State the soil inspection Pest Thresholds for grubs and
wireworms.

You must use one of the following two (2) pest assessment methods
to determine if you need to use Class 12 pesticides on your Farm
Property:
1. Inspection of Soil
 This method, using either the Digging Technique or the Bait
Trap Technique, determines if the number of grubs or
wireworms in the soil meets or exceeds the Pest Threshold.
2. Inspection of a Crop
 This method determines if the percentage of stand loss that
was caused by grubs, wireworms, seedcorn maggots, corn
rootworms (a pest of corn only) or bean leaf beetles (a pest of
soybeans only) in the crop meets or exceeds the Stand Loss
Threshold. Refer to Chapter 7 for information about this
method.
The document, Conducting a Pest Assessment for Use of Class 12
Pesticides, commonly referred to as the Pest Assessment Guideline,
describes the methods that you must follow to conduct a pest
assessment and states the thresholds. A copy of the document can
be found at www.ontario.ca. This chapter describes how to conduct
the Inspection of Soil. Any mention of Pest Thresholds refers to the
Pest Thresholds stated in the Pest Assessment Guideline.
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Terms

Before you learn about the Inspection of Soil method, there are five
(5) terms that you need to learn:
 Assessment Roll Number,
 Farm Property,
 Plot,
 Scouting Location, and
 Application Area.
Assessment Roll Number is the 19 digit number assigned to each
property for municipal tax purposes.
Farm Property is an area of land used for an agricultural operation,
part of an agricultural operation or more than one agricultural
operation. To conduct the pest assessment, you need to know the
Assessment Roll Number for the Farm Property(s) of your
agriculture operation.
Plot is an area within each Farm Property on which you intend to
use Class 12 pesticides. You will scout for wireworms or grubs
within this area. The area of the Plot must be 100 acres or less. For
example, if you plan to use Class 12 pesticides on a Farm Property
that is 250 acres, you need to divide this larger area into at least
three smaller Plots of 100 acres or less. You will conduct the soil
inspection within each Plot and, if you find grubs or wireworms that
are at or above the Pest Threshold, you will record your findings on
the Inspection of Soil - Pest Assessment Report form. Since the Plot
Area becomes the Application Area if you meet or exceed the Pest
Thresholds, each Plot should be able to be identified with a single
Assessment Roll Number.
Scouting Location is the area inside the Plot where you will look
for or scout for grubs or wireworms. You need to have at least five
(5) Scouting Locations per Plot. Each Scouting Location must be at
least 10 metres (11 yards) away from any other Scouting Location.
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Application Area means the area of land on which a land
extermination is performed or intended to be performed. (O. Reg.
63/09, definition). It is the term given to the area of land on the
Farm Property where you intend to plant Class 12 pesticides. This
area is determined after you have scouted for wireworms or grubs in
the Plot area during the soil inspection. If you find that the
wireworms or grubs in the Plot area are at or above the Pest
Threshold, the Plot area becomes your Application Area. The
Application Area for a Class 12 pesticide described on the
Inspection of Soil - Pest Assessment Report must be:
 100 acres (40.5 ha) or smaller,
 have one Assessment Roll Number and
 meet or exceed the Pest Thresholds stated in the Pest
Assessment Guideline.
Although you may have conducted an Inspection of Soil on a Plot as
large as 100 acres, you may decide to plant Class 12 pesticides on an
area that is smaller than 100 acres. You will need to identify the
Application Area and sketch a map of where it is located on your
Farm Property when you complete the Pest Assessment Report.
Example:
Below is a sample diagram of a 150 acre Farm Property that has
one Assessment Roll Number, 3650 240 999 12345 0000. It is
divided into two Plots, each less than 100 acres, with five (5)
Scouting Locations marked. X indicates a Scouting Location.

Plot
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After scouting for wireworms you found that:
 Plot 1 met the Pest Threshold – it now becomes Application
Area 1 on your Inspection of Soil: Pest Assessment Report.
 Plot 2 did not meet the Pest Threshold for wireworms – it
was below the Pest Threshold. NOTE: You don’t have to
include this area and the results of scouting on your
Inspection of Soil - Pest Assessment Report.

Application Area
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Soil
Inspection

Follow these four (4) Steps to conduct an Inspection of Soil
according to the requirements.

Step 1

Identify the size of each Farm Property on which you plan to use
Class 12 pesticides. If the Farm Property is larger than 100 acres
(40.5 ha), divide the Farm Property into smaller Plots of 100 acres
or less. You will scout for wireworms or grubs in the Plots. Name
each Plot, for example, Plot 1.

Step 2

Choose at least five (5) Scouting Locations in each Plot. A
Scouting Location must be at least 10 metres (11 yards) away from
any other Scouting Location, in any direction. Number or name
each Scouting Location as you need to identify each location on a
sketch of the Farm Property. Putting a flag at or geotagging the Bait
Trap Scouting Location is helpful so that you can return to it later to
count the wireworms.
Decide which scouting method you will use. Where and when you
scout depends on the pest and the method. You can use the Digging
Technique for grubs and wireworms, or the Bait Trap Technique for
wireworms only.
When to Scout for Grubs
A good time to scout for grubs is in the fall or spring. Look for
grubs on the sandier knolls of fields and in areas where you had
injury in the past. Grubs overwinter as larvae deep in the soil
profile. They are closer to the soil surface both in the spring and fall
when soil temperatures are moderate. Therefore, spring and fall are
the best times to dig and find larvae, though the exact timing
depends on soil temperature and larval development. European
chafer grubs are the most tolerant to cold soil temperatures and will
move up to the soil surface as soon as the snow thaws in spring. In
the fall, European chafer grubs stay up at the soil surface until the
soil begins to freeze. June beetle grubs are more sensitive to cool
soil temperatures and will move to the soil surface once the soils
begin to warm, when soil temperatures are approximately 10oC or
greater in the spring. In the fall, they will migrate deeper in the soil
once soils begin to cool again, at approximately 10oC or cooler.
Japanese beetle grubs are the least tolerant to cool soil temperatures
and will only be at the soil surface when soil temperatures are above
15oC.
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When to Scout for Wireworms
A good time to scout for wireworms is in the fall or spring, before
planting, when wireworms are most actively feeding. Wireworms
become active when soil temperatures in the seed zone are cool,
above 10ºC. At this time, the wireworms have moved up to the
surface and are actively seeking seedling roots. Wireworms are
active in the seedling root zone for only about three to four weeks
after they begin feeding, depending on how quickly the soil warms
up and sustains temperatures above 20oC at night time. When the
soil warms up, wireworms migrate deeper into cooler soil to rest
until cool autumn temperatures return. In corn, this generally
coincides with the 6 leaf stage. In the spring, when the dandelions
begin to bloom, take note as the wireworms are probably also active.
When day temperatures exceed 25oC and night temperatures are near
20oC, wireworms are not likely active and have moved deeper into
the soil to avoid the heat. In the fall, wait until a week of cooler
nights has passed or is forecasted before setting out bait traps.
How to Choose a Scouting Location for Bait Traps
(wireworms only)
You are most likely to find wireworms in sandy or silty areas, close
to the edge of the field, where grassy weeds are present. If baiting in
early spring, choose sites along the southern facing side of the field
where the soil is warmer because of exposure to the sun. It is a good
idea to choose more than five (5) Scouting Locations because the
bait could be damaged or removed by animal pests such as raccoons,
squirrels or deer. Where raccoons are present take extra care when
selecting locations and consider doubling the number of scouting
locations.
How to Choose a Scouting Location for Digging
(grubs or wireworms)
You are most likely to find grubs or wireworms in high risk areas of
the field, such as sandy or silty soils, or knolls. Dig in areas that
were weedy or where you observed damage in the previous year.
Dig along the edge of field near tree lines in the Plot. You are most
likely to find wireworms along the grassy headlands and fence row
edges in dark sandy low spots. Look in fields that were in pasture
the previous one to two years. If the crop has already been planted,
find areas of the field where there are gaps in the stand or wilting
seedlings. Go to the next nearest surviving plant in the row and dig
the roots of that seedling to look for any wireworms or grubs.
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Step 3

Scout in each Scouting Location.
 For grubs, use the Digging Technique.
 For wireworms, use the Digging or the Bait Trap Technique.
Digging Technique (for grubs or wireworms)
At each Scouting Location:
1. Dig a hole that is 30 cm wide by 30 cm long and 10 cm deep
(12 inches by 12 inches by 4 inches deep).
2. Sift through the soil you just removed, breaking up any clumps,
and look for any grubs or wireworms in the soil or in the hole.
3. Count and record the number of grubs and the number of
wireworms that you find in each Scouting Location. You will
need to record this on the Pest Assessment Report.
Bait Trap Technique (for wireworms only)
The sequence of pictures at the end of this chapter illustrates the
following seven (7) steps.
At each scouting location:
1. Dig a hole that is 15 cm wide by 15 cm long and 15 cm deep
(6 inches by 6 inches by 6 inches deep).
2. Put 1 cup (250 mL) of bait into the hole.
Any of the following may be used as bait:
 1 cup equal parts untreated corn, wheat and beans. Soak the
mixture overnight. Tip: prepare a large quantity and
measure 1 cup for each of your scouting locations. For best
results and easy recovery, place the soaked bait in a nylon
mesh bag and roll up into a sausage.
 1 cup of wheat flour
 1 cup of freshly cut potatoes (cut in 1 inch cubes).
You may need to test the different baits to see what works best
for your field.
3. Place the bait along the bottom of the hole and refill the hole
with the soil you just removed, breaking up any clumps, and
covering up the bait. Mound the soil so that any rainwater will
run off.
Under cooler conditions you may want to place a 30 cm wide
strip of black poly plastic over the mound and cover the edges
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with soil to warm up the soil beneath. This also helps to deter
some animal vandalism and provides a convenient surface to sift
through bait contents. Mesh bags and poly strips can be re-used
a couple of times but you should use new bait each time.
4. Place a flag at the Scouting Location or geotag the Scouting
Location so that you can find it later. Number each flag so that
you can identify each Scouting Location when you record your
findings on the Pest Assessment Report.
5. After seven (7) days in warmer temperatures or after 10 days in
cooler temperatures return to the location and dig out the bait.
Break apart the soil and root mass carefully and look for
wireworms. They may range in size from very small, young
ones to very large mature ones.
6. Break apart the bait and search for any wireworms that may be
present. Count the number of wireworms in each Scouting
Location. Write these numbers down as you will need to record
them on the Pest Assessment Report.
7. Identify the Scouting Locations where you found wireworms on
a sketch of the Farm Property. A good way to identify the
location is to mark its GPS coordinates.

Step 4

Calculate your Pest Threshold for the Plot. Do this by calculating
the average number of grubs or wireworms over the five (5)
Scouting Locations. To calculate the average, add up the number of
grubs or wireworms in each location, then divide by five (5).
The example below shows the result from scouting using the
Digging Technique for both wireworms and grubs.
Scouting Locations
Plot 1

Number of
wireworms

Number of
Grubs

1
2
3
4
5
Add to get the Total

2
2
1
0
4
9

4
0
2
0
2
8

Divide the Total by 5
to get the Average

1.8

1.6

In this example for Plot 1, the average number of wireworms is 1.8
and the average number of grubs is 1.6.
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Pest
Thresholds

The Pest Thresholds for an Inspection of Soil for the use of a Class
12 pesticide are based on the average number of wireworms and the
average number of grubs found in five (5) Scouting Locations in the
Plot:
 average of 1 wireworm
 average of 2 grubs
Compare your results with these Pest Thresholds. The average
number of wireworms in Plot 1 is 1.8 and the average number of
grubs is 1.6. Since the average number of wireworms is a larger
number than the Pest Threshold for wireworms, the Plot becomes
the Application Area where you may use Class 12 pesticides. You
must be at or above the Pest Threshold for at least one of the two
pests in the Plot.

Application
Area

Although an Inspection of Soil may have been conducted on a Plot
of the Farm Property as large as 100 acres (40.5 ha), the size of the
Application Area sketched in the Pest Assessment Report may be
any size that is less than 100 acres. The land in the Application
Area must be identified under a single Assessment Roll Number
and the calculated Pest Threshold in this area must be at or above
the Pest Threshold.

Complete the
Inspection of
Soil - Pest
Assessment
Report

Review the form, Inspection of Soil - Pest Assessment Report. The
most current form for use is available online through the
Government of Ontario Central Forms Repository. You can fill in
the form online and save it to your computer or print the form and
fill it in by hand.
You can use the Pest Assessment Report for the purchase and use of
Class 12 pesticides anytime within the 12 months from the date of
the inspection for the Application Areas listed on the Report. For
example, if your inspection was conducted on October 15, 2016,
then you can use it until October 14, 2017.
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Who Can
Complete a Soil
Assessment?

Soil Inspections
The person who is qualified to conduct a soil inspection, and prepare
and sign the Pest Assessment Report, depends on the date of the
inspection and where the farm is located. This requirement is being
phased-in.
For the 2016 planting season, starting August 31,2015 and ending
August 30, 2016,
 anyone may complete the soil inspection, prepare and sign the
Pest Assessment Report.
For the 2017 planting season, starting August 31, 2016,
 a person certified through the IPM Course must conduct the
inspection, prepare and sign the Pest Assessment Report.
For the 2018 planting season and onwards, starting August 31,
2017,
 a person certified through the IPM Course OR
 a Professional Pest Advisor must conduct the inspection,
prepare and sign the Pest Assessment Report.
The table below outlines the first date when a Professional Pest
Advisor must conduct the soil inspection in the assigned geographic
areas of Ontario called Schedules. After the phase-in date, a
Professional Pest Advisor is required to conduct a soil inspection at
least once every three years.

Professional Pest Advisor Requirement Phase-In
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Date

Schedule

Aug 31, 2017

Schedule 1 Dufferin, Frontenac, Halton, Lambton, Middlesex,
Muskoka, Prince Edward, Stormont, Dundas,
Glengarry, Toronto, Wellington

Aug 31, 2018

Schedule 2 Bruce, Elgin, Grey, Haldimand, Hamilton, Huron,
Nipissing, Norfolk, Ottawa, Oxford, Peel, Sudbury,
Waterloo

Aug 31, 2019

Schedule 3 Algoma, Brant, Chatham-Kent, Cochrane, Durham,
Essex, Haliburton, Hastings, Kawartha Lakes, Kenora,
Lanark, Leeds and Grenville, Lennox and Addington,
Manitoulin, Niagara, Northumberland, Parry Sound,
Perth, Peterborough, Prescott and Russell, Rainy
River, Renfrew, Simcoe, Thunder Bay, Timiskaming,
York
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Counties or Regions

Soil Inspection

Step 3 - Scout each Scouting Location
Wireworm Bait Trap Technique
Before you begin,
prepare the bait.

Photos © A. Schaafsma University of Guelph Bait

1

2

3

Dig a hole that is 15
cm wide by 15 cm long
and 15 cm deep.

Put 1 cup (250 mL) of
the bait into the hole.
An easy way to do this
is to use a mesh bag.

Place the bait in the
hole. Re-fill the hole
with the soil you just
removed and mound
the soil so that surface
water runs-off.

4

5

6

7

Place a flag at the
location so that you
can return to it later.

After 7-10 days, return
and dig out the bait.

Break apart the bait
and search for any
wireworms. Count the
number of wireworms
in each Scouting
Location.

Identify the Scouting
Locations where you
found the wireworms
on a sketch.

 Mix equal parts
untreated commodity
corn, wheat and
beans.
 Soak overnight.
 Grain must be alive
and germinate.
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Chapter 7

How to Conduct a Crop
Inspection
In This
Chapter

After learning the information in this chapter, you will be able to:

Keywords

Inspection of a Crop, Assessment Roll Number, Farm Property, Plot,
Scouting Location, Application Area, Stand Loss Threshold

1. Describe the six (6) steps of the Inspection of a Crop.
2. State the crop inspection Stand Loss Thresholds.

You must use one of the two (2) pest assessment methods to
determine if you need to use Class 12 pesticides on your Farm
Property:
1. Inspection of Soil
 This method, using either the Digging Technique or the Bait
Trap Technique, determines if the number of grubs or
wireworms in the soil meets or exceeds the Pest Threshold.
Refer to Chapter 6 for information about this method.
2. Inspection of a Crop
 This method determines if the percentage of stand loss that
was caused by grubs, wireworms, seedcorn maggots, corn
rootworms (a pest of corn only) or bean leaf beetles (a pest of
soybeans only) in the crop meets or exceeds the Stand Loss
Threshold.
Pest Assessment Reports must be completed in order to buy and use
Class 12 pesticides. Crop inspections must always be done by a
Professional Pest Advisor. You can do a preliminary assessment
yourself to determine if you should call a Professional Pest Advisor.
However, the Inspection of a Crop – Pest Assessment Report must
be conducted, prepared and signed by a Professional Pest Advisor.
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The document, Conducting a Pest Assessment for Use of Class 12
Pesticides, commonly referred to as the Pest Assessment Guideline,
describes the methods that you must follow to conduct a pest
assessment and states the thresholds. A copy of the document can
be found at www.ontario.ca. This chapter describes how to complete
an Inspection of a Crop. Any mention of Stand Loss Threshold
refers to the Stand Loss Thresholds stated in the Pest Assessment
Guideline.

Terms

Before you learn about the Inspection of a Crop method, there are
six (6) terms that you need to learn:
 Assessment Roll Number,
 Farm Property,
 Plot,
 Stand Loss Location,
 Application Area, and
 Stand Loss.
Assessment Roll Number is the 19 digit number assigned to each
property for municipal tax purposes.
Farm Property is an area of land used for an agricultural operation,
part of an agricultural operation or more than one agricultural
operation. To conduct the pest assessment, you need to know the
Assessment Roll Number(s) for the Farm Property(s).
Plot is an area within each Farm Property on which you intend to
use Class 12 pesticides. This must be an area where you did not use
Class 12 pesticides. The area of the Plot must be 100 acres or less.
For example, if you plan to use Class 12 pesticides on a Farm
Property that is 150 acres, you need to choose your Scouting
Locations within a Plot that is 100 acres or smaller. Since the Plot
Area becomes the Application Area if you meet or exceed the Pest
Thresholds, each Plot should be able to be identified with a single
Assessment Roll Number.
Stand Loss Location is an area inside the Plot where the
Professional Pest Advisor looks for crop damage in corn or soybeans
where you did not use Class 12 pesticides. The Professional Pest
Advisor needs to scout at least 10 Stand Loss Locations per Plot – 5
in the area where there is no stand loss and five (5) in the area where
there is stand loss. Each Scouting Location must be at least 10
metres (11 yards) away from any other Stand Loss Location.
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Application Area means the area of land on which a land
extermination is performed or intended to be performed (O. Reg.
63/09, definition). It is the term given to the area on the Farm
Property where you intend to plant Class 12 pesticides. For an
Inspection of a Crop, the Application Area can be larger than the
100 acre maximum of the Plot area. Your Application Area will be
determined after the Professional Pest Advisor has conducted the
assessment. The Application Area must:
 have one Assessment Roll Number,
 include the Scouting Locations, and
 meet or exceed the Stand Loss Threshold.
Stand Loss is the term given to the crop damage from the failure of
plants to emerge or plants that are stunted, damaged, lack vigour or
dead. The crop damage must be from grubs, wireworms, seedcorn
maggot, corn rootworms (pest of corn only) or bean leaf beetle (pest
of soybeans only).
Example
The following is a sample diagram of a 150 acre Farm Property not
planted with Class 12 pesticides and divided to make a Plot of 100
acres in which to determine if the Percentage of Stand Loss meets or
exceeds the Stand Loss Threshold.
The Farm Property has a single Assessment Roll Number, 3650 240
999 12345 0000. The Professional Pest Advisor chose five (5)
Scouting Locations in the non-stand loss area and five (5) Scouting
Locations in the stand loss area. X indicates the location of the
Scouting Locations.
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Plot 1

After conducting the Inspection of a Crop, the Professional Pest
Advisor determined that the Stand Loss in this Plot met or exceeded
the Stand Loss Threshold and was caused by one or more of the
pests in the Pest Assessment Guideline. The entire 150 acres,
identified with one Assessment Roll Number, may be planted with
Class 12 pesticides and becomes the Application Area. X indicates
the location of the Scouting Locations.
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Inspection of
a Crop

A Professional Pest Advisor conducts the Inspection of a Crop.
These are the six (6) steps a Professional Pest Advisor should
follow:

Step 1

Identify an area on the Farm Property where you did not plant
Class 12 pesticides and the corn or soybean plants suffered a stand
loss. If the Farm Property is larger than 100 acres (40.5 ha) and
under one Assessment Roll Number, only one Plot of 100 acres or
less is required on the Farm Property. Label this Plot on the sketch.

Step 2

Choose at least five (5) Stand Loss Locations AND at least five (5)
Non-Stand Loss Locations in each Plot. The number of Non-Stand
Loss Locations identified in the Plot must be the same as the number
of Stand Loss Locations identified in the Plot. Both are needed to
calculate the percentage of stand loss.

These locations must be at least 10 metres (11 yards) away from any
other location, in any direction. Number or name each location. It
is a good idea to put a flag at each location or geotag the location so
that the Professional Pest Advisor can return to it.
Next, the Professional Pest Advisor calculates the number of
plants per acre in each location by using either:
 the Row Plant Technique (corn or soybeans) or
 the Quadrat Technique (soybeans only).
Row Plant Technique
1. Measure the width of the row.
2. Using the table below, choose the corresponding row length that
represents 1/1000 acre.
Row Width
centimetres
38
51
56
71
76
81
86
91
97

inches
15
20
22
28
30
32
34
36
38

Length of Row
Equal to 1/1000 acre
metres
feet
10.6
34 ft. 10 in.
8.0
26 ft. 1 in.
7.3
23 ft. 10 in.
5.7
18 ft. 8 in.
5.3
17 ft. 5 in.
5.0
16 ft. 4 in.
4.7
15 ft. 5 in.
4.4
14 ft. 6 in.
4.2
13 ft. 9 in.
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3. Count the number of plants in this row length. In the Stand Loss
Locations, count the plants that are healthy and unaffected by
pests, not plants that are stunted, damaged or dead.
4. Calculate the number of plants per acre by multiplying this
number by 1000. For the number of plants per ha, multiply it
again by 2.47.
Quadrat Technique (hoop or square frame)
1. Take a quadrat of a size given in the table below and lay it over
the soybean crop.
2. Count the number of plants inside the frame or hoop. In the
Stand Loss Locations, count the plants that are healthy and
unaffected by pests, not plants that are stunted, damaged or dead.
3. Calculate the plant population – the number of plants per acre (or
hectare) by multiplying this number by the corresponding
Multiplication Factor given in the table below.
Inside Diameter
centimetres (cm)
or inches (in)
91 cm or 36 in
84 cm or 33 in
76 cm or 30 in
69 cm or 27 in
61 cm or 24 in
50 cm X 50 cm
(20 in X 20 in)
100 cm X 100 cm
(40 in X 40 in)

Step 3
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Area

Multiplication Factor
2

square metres (m ) Plants per
2
or square feet (ft )
Hectare
HOOP
2
2
0.65 m or 7.0 ft
15 385
2
2
0.55 m or 6.0 ft
18 182
2
2
0.45 m or 4.9 ft
22 222
2
2
0.37 m or 4.0 ft
27 027
2
2
0.29 m or 3.2 ft
34 484
SQUARE FRAME

Plants per
Acre
6 165
7 334
8 847
10 956
13 865

2

2

40 000

16 133

2

2

10 000

3 924

0.25 m or 2.7 ft

1.00 m or 11.1ft

Inspect the Stand Loss Locations. The Professional Pest Advisor
must determine if the stand loss in corn was caused by the grubs,
wireworms, seedcorn maggot or corn rootworms; or stand loss in
soybeans was caused by grubs, wireworms, seedcorn maggot or
bean leaf beetle. The Professional Pest Advisor will write down
which pests caused the damage and her reasons for determining that
the damage was caused by a pest. This information will be recorded
on the Pest Assessment Report.
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Step 4

Calculate the average number of plants per acre in the Stand
Loss Locations. To calculate the average, add up the number of
plants per acre in each of the five (5) Stand Loss Locations (from
Step 2) and divide by 5. This number is represented by B in the
equation in Step 6.

Step 5

Calculate the average number of plants per acre in the nonstand loss locations. To calculate the average, add up the number
of plants per acre in each of the five (5) Non-Stand Loss Locations
(from Step 2) and divide by 5. This number is represented by A in
the equation in Step 6.

Step 6

Calculate and record the Percentage of Stand Loss:
A - B
A

X

100

[(A – B) ÷ A]

X

100

Or

In words . . . take the number from Step 5 which we called A,
subtract the number from Step 4, which we called B, divide this
number by the number from Step 5, A, and multiply by 100.
This is your Percentage of Stand Loss. Compare this number to the
Stand Loss Threshold stated in the Pest Assessment Guideline.

Stand Loss
Thresholds

Stand Loss Thresholds
 For corn, the threshold is 15% Stand Loss.
 For soybeans, the threshold is 30% Stand Loss.
Compare the calculated Percentage of Stand Loss with these Stand
Loss Thresholds. If the Percentage of Stand Loss is the same or a
larger number than the Stand Loss Threshold, then the entire Farm
Property that has the same Assessment Roll Number can be planted
with a Class 12 pesticide as long as it includes the area where the
inspection was done.
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Determining
the
Application
Area

Although an inspection for crop damage may have been conducted
on a Plot within the Farm Property as large as 100 acres (40.5 ha),
the size of the Application Area within the Farm Property may be
any size that is larger, smaller or the same as the 100 acres. The
Application Area must:
 have one Assessment Roll number, and
 include the Stand Loss Locations that met or exceeded the
Stand Loss Threshold.
The Professional Pest Advisor will identify the Application Area on
the sketch of the Farm Property for the Pest Assessment Report.

Review the
Report

Review the Inspection of a Crop – Pest Assessment Report that
was filled in by the Professional Pest Advisor to make sure that it
was completed properly, and signed. Forms are available online
through the Government of Ontario Central Forms Repository.
Always make sure that the most current form is used.
You can use the Pest Assessment Report for the purchase and use of
Class 12 pesticides anytime within the 12 months from the date of
the inspection. For example, if your inspection was conducted on
October 15, 2016, then you can use it until October 14, 2017.
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Chapter 8

The Seed Label
In This
Chapter

After learning the information in this chapter, you will be able to:
1. Identify pesticide information on a seed label and state why you
need to read it.
2. List the key information found on seed label.
3. Recognize the hazard symbols and signal words on the label and
judge the risks of using the treated seed.

Keywords

hazard symbols, signal words, environmental hazards, pollinator
precautions
The seed label gives you information about the treated seed. It tells
you:
 the name of the pesticide product that was used to treat the
seed and its active ingredients,
 what the hazards are when you use the treated seed,
 how dangerous the pesticides are, and
 how to use the treated seed safely.
Make sure that you read all the information. The information could
be on a label, tag, bag or sticker. The seed label information shows
that the treated seed has been produced in Canada in accordance
with the seed production standards of the Canadian Seed Growers’
Association or where the seed has been imported from, in
accordance with the standards of an official certifying agency. The
seed treatment product used to treat the seed is registered by Health
Canada’s Pest Management Regulatory Agency (PMRA). You can
read the seed treatment product label to find additional information
about the pesticides. The seed label also gives the name and address
of the company.
The seed label must be kept with the treated seed in a readable
condition. Keep a copy of all the part of the label for each variety
you use.
A seed label is a legal document. It tells how the product should be
used. It is against the law to use the product in any other way or to
use it in an unsafe way.
Chapter 8 – The Seed Label
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Example 1: Seed Label
WARNING: This seed is treated at the manufacturer’s recommended rates with
fludioxonil, metalaxyl-M and S-isomer, thiabendazole, azoxystobin fungicides and
thiamethoxam insecticide. KEEP OUT OF REACH OF CHILDREN AND ANIMALS. DO NOT
USE TREATED SEED FOR FEED, FOOD OR OIL PURPOSES. STORE AWAY FROM FEEDS AND
FOODSTUFF. DO NOT REFILL BAG OR CONTAINER WITH FEED OR FOODSTUFF.
HAZARD COMMUNICATION DATA

WARNING

TREATED SEED CORN – WARNING

POISON

Safety and Health: Eye irritant. Wear long-sleeved shirt, long pants, eye protection, shoes, socks, and
chemical resistant gloves when handling treated seeds. Treated seed and the dust from treated seed may be
harmful if swallowed, inhaled or absorbed through the skin. Take the proper precautions to prevent contact.
Wash clothing separate from other clothes. In case of emergency, contact provider at 1-800-342-7123.
Environmental Hazards: Treated seeds on soil surface may be hazardous to birds and animals. Any
spilled or exposed seeds must be incorporated into the soil or otherwise cleaned up from the soil surface. This
product is toxic to aquatic vertebrates. Dispose of all excess treated seed. Leftover treated seed may be double
sown around the headland or buried away from water sources in accordance with local requirements. Dispose
of seed packaging in accordance with local requirements.
Pollinator Advisory: Thiamethoxam is toxic to bees. Dust generated during the planting of treated seed
may be harmful to bees or other pollinators. To help minimize the dust generated during planting, refer to the
“Pollinator Protection and Responsible Use of Treated Seed - Best Management Practices” on the Health Canada
webpage on pollinator protection at www.healthcanada.gc.ca/pollinators. When using a seed flow lubricant
with this treated seed, only a dust reducing fluency agent is permitted. Talc and graphite are not permitted to
be used as a seed flow lubricant for soybean seed treated with this insecticide. Carefully follow use directions
for the seed flow lubricant. Do not load or clean planting equipment near bee colonies, and avoid places where
bees may be foraging, such as flowering crops or weeds. When turning on the planter, avoid engaging the
system where emitted dust may contact honey bee colonies. Any spilled or exposed seeds must be incorporated
into the soil or otherwise clean-up from the soil surface.
Restrictions: Do not graze or feed livestock on treated areas 45 days after planting. Corn, canola and
rapeseed may be replanted at any time. A one year plant back interval is required for leafy, root and tuber
vegetables. A 30 day plant back period on cereal grains, grasses, non-grass animal feeds and sorghum, and dried
beans is required.
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How to Read
the Seed
Label

This chapter will tell you what pesticide information you can find on
the treated seed label. Look at the sample label as each part of the
label is described.

The Seed
Label
Shows:

WARNING: The treated seed label states the names of the active
ingredients:
 the fungicides which are approved by the PMRA and/or
 the insecticides which are approved by the PMRA.
The warning also states four precautions.
Precautionary symbols and words. The seed label contains
symbols and words to show the hazards of using and handling
treated seed. The degree of hazard on treated seed is medium so the
seed label indicates WARNING.

Hazard
Symbol

Signal
Word

Degree of Hazard

Poison

Diamond
shape means
moderate hazard

Warning

Safety and Health Precautions. This section tells you what
personal protective clothing and equipment you must wear when
handling the treated seeds.
Environmental Hazards. This section tells you how hazardous the
treated seed is to birds and mammals, wildlife, and aquatic life and
actions to take to prevent contamination of the environment.
Pollinator Precautions or Pollinator Advisory: This section tells
you information specific to protecting bees and other pollinators.
Restrictions: This section tells you about grazing or plant back
restrictions.

Chapter 8 – The Seed Label

89

Example 2: Seed Label

WARNING: This seed is treated at the manufacturer’s recommended rates with fludioxonil,
metalaxyl-M and S-isomer and sedaxane fungicide, thiamethoxam insecticide, and Bacillus subtilis
Strain MBI 600 biological fungicide. KEEP OUT OF REACH OF CHILDREN AND ANIMALS. DO NOT USE
TREATED SEED FOR FEED, FOOD OR OIL PURPOSES. STORE AWAY FROM FEEDS AND FOODSTUFF. DO
NOT REFILL BAG OR CONTAINER WITH FEED OR FOODSTUFF.
HAZARD COMMUNICATION DATA

WARNING

TREATED SEED CORN – WARNING

POISON

Safety and Health: When handing treated seed, workers must wear cotton coveralls or long
sleeved shirt and pant, chemical resistant gloves, and work boots. A dust mist filtering respirator
(MSH/NIOSH approved number prefix TC 21G) or a NIOSH approved respirator with any N95, R95, P95,
or HE filter for biological products when handling/loading product or treated seeds, and during all
cleanup/repair activities. Treated seed and the dust from treated seed may be harmful if swallowed.
Inhaled or absorbed through the skin so take the proper precautions to prevent contact. Causes eye
irritation. Do not get in eyes. May cause sensitization. Wash clothing separately from other clothes.
Wash hands and face after handling and before eating or smoking. In case of emergency, contact
provider at 1-800-342-7123.
Environmental Hazards: This product is toxic to fish and aquatic invertebrates. Do not apply this
product directly to fresh water habitats (such as lakes, rivers, sloughs, ponds, prairie potholes, creeks,
marshes, streams, reservoirs, ditches and wetlands), estuaries or marine habitats. Do not contaminate
irrigation or drinking water supplies or aquatic habitats by cleaning of equipment or disposal of wastes.
Treated seed is toxic to birds and small wild animals. Treated seeds exposed on soil surfaces may be
hazardous to birds and mammals. Any spilled or exposed seeds must be incorporated into the soil or
otherwise cleaned-up from the soil surface. Dispose of seed packaging in accordance with local
requirements.
Pollinator Precautions: Thiamethoxam is toxic to bees. Dust generated during the planting of
treated seed may be harmful to bees or other pollinators. To help minimize the dust generated during
planting, refer to the “Pollinator Protection and Responsible Use of Treated Seed – Best Management
Practices” on the Health Canada webpage on pollinator protection at
www.healthcanada.gc.ca/pollinators. When using a seed flow lubricant with this treated seed, only a
dust reducing fluency agent is permitted. Talc and graphite are not permitted to be used as a seed
flow lubricant for soybean seed treated with this insecticide. Carefully follow use directions for this
seed flow lubricant. Do not load or clean planting equipment near bee colonies, and avoid places
where bees maybe foraging, such as flowering crops or weeds. When turning on the planter, avoid
engaging the system where emitted dust may contact honey bee colonies.
Restrictions: Do not plant treated seed by hand. Do not graze or feed livestock on seeded area for
25 days after planting small grain cereals, soybean, canola, rapeseed or mustard (CropSubgroup 20A)
or 60 days after planting corn, sorghum, or dry beans and peas (CropSubgroup 6C). Do not plant any
crop other than those on the VIBRANCE 500FS seed treatment label within 60 days to fields in which
seed treated with VIBRANCE 500FS seed treatment were planted.
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Special
Warnings for
Eye Hazards

Some treated seeds can be dangerous to your eyes. The following
words may appear on the seed label to describe the hazard: Eye
Irritant, or Causes Eye Irritation. This statement should alert you to
wear eye protection, like goggles.

Special
Warnings for
Skin Hazards

Some treated seeds can be dangerous to your skin and are skin
sensitizers. Skin sensitizers cause increasingly severe responses
after prolonged or repeated exposure to the product. “May cause
sensitization” means you should take precautions to protect your
skin from exposure.

Pre-grazing
Intervals

Pre-grazing Intervals are stated under the Restrictions section.
Pre-grazing Interval
The amount of time that must pass between the planting of
treated seeds and the grazing of animals on that crop. Failure to
wait this period of time may result in poisoning of the animal or
contaminated milk or meat.

Crop
Restriction
Statements

Some seed labels have crop restriction statements. These statements
tell what crops can be planted after the treated crop has been planted
or harvested.

Buffer Zones

Buffer Zones are not on the seed label. However, consider leaving a
buffer zone between the corn or soybean field and sensitive areas to
protect the habitats of pollinators.
Buffer Zones are areas that are left untreated to protect sensitive
areas. The buffer zone is the distance between the point of direct
application of the pesticide and the closest downwind edge of an
area sensitive to the pesticide. Sensitive terrestrial habitats
include grasslands, forested areas, shelter belts, woodlots,
hedgerows, pastures, rangelands and shrublands. Sensitive
freshwater habitats include lakes, rivers, sloughs, ponds, creeks,
marshes, streams, reservoirs, and wetlands.
The size of the buffer zone will vary with each pesticide, and is
based on:
 the characteristics of the sensitive area
 the rate of application
 how the pesticide is applied, and
 the toxicity of the pesticide’s active ingredient to non-target
organisms.
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Record the size of the buffer zone you used. Sketch a map of the
field to show wind direction and the location and type of sensitive
areas in and around the application site.

Pesticide
Product Labels
and Material
Safety Data
Sheets

You can get information about the seed treatment product used to
treat the seed from the company’s website or the Pest Management
Regulator Agency’s website. Check for the product label or the
Material Safety Data Sheet for the seed treatment product.

Pesticide Labels Online
Search for “Pesticide Label Search – Health Canada”.

Always Read
the Seed
Label!

Each variety of treated seed is different, and each seed label is
different. Read the label carefully to get all the information.

Ask yourself these questions:
 Are there restrictions on using these treated seeds?
 What are the hazards?
 What protective clothing and personal protective equipment
do you need?
 What should you do with left-over treated seeds?
 What actions do you need to take to protect the environment?
 How can you dispose of the seed bag or totes locally?
For more information on how to use treated seed safely, refer to
Chapter 9, Work Safely with Treated Seed.
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Chapter 9

Work Safely with Treated Seed
In This
Chapter

After learning the information in this chapter, you will be able to:
1. Describe the safety practices that you should follow before you
handle treated seed.
2. Describe the safety practices that you should follow while you
are planting treated seed.
3. Describe the safety practices that you should follow after you’ve
planted treated seed.

Keywords

protective clothing and personal protective equipment (PC & PPE),
There are safety practices that you need to follow before, during, and
after pesticide applications, including planting treated seed.
Before using Class 12 pesticides, you need to consider how to best
handle the treated seeds to protect the health and safety of you and
other farm workers.
You need to put protections in place that not only protect you, but
other workers who are using Class 12 pesticides. You must make
sure that no one is exposed, either directly or indirectly, and that you
and those you are supervising who handle Class 12 pesticides wear
appropriate protective clothing and personal protective equipment.
When handling treated seeds, there is the potential for exposure from
airborne pesticide residues that are present before, during or after
application, and from contact with surface residues left on seeds and
equipment. The workers you are supervising should be aware that
they could be exposed through contact with residues through the
skin and eyes, through breathing in the pesticide dust, or through the
mouth.
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Before
Handling
Treated Seed

Do these safety practices before handling treated seed.
1. Let someone know that you will be planting treated seeds.
Let them know where you are, the details of your job, and how to
communicate with you. Give them the seed tag and seed label
with the name of the seed treatment in case of an emergency.
Consider also keeping a copy of the pesticide product label and
Material Safety Data Sheet (MSDS). You can have them ready
to give to medical personnel.
2. Check the condition of your protective clothing and personal
protective equipment. You can reduce the hazards of using
pesticides by wearing protective clothing and personal protective
equipment. Protective clothing and personal protective
equipment can help you avoid direct contact with pesticides.
What you need to wear depends on the pesticide products that
have been applied to the seed and is stated on the seed tag or seed
label. Anyone who handles treated seed must wear the protective
clothing and personal protective equipment that is stated on the
seed tag or seed label. If you are supervising anyone, make sure
that you provide them with the protective clothing and personal
protective equipment they need. All workers need to be trained
in the proper use of protective clothing and personal protective
equipment and that training needs to be reviewed periodically.
 Inspect all protective clothing and personal protective
equipment before you use it.
 Keep your own set of protective clothing and personal
protective equipment. Each person is responsible to wear
and maintain their own set. Never borrow or lend your
protective clothing and personal protective equipment to
other workers. Ideally, each person should store her/his
protective clothing and personal protective equipment in
her/his own locker.
 Make sure it fits you correctly.
 Store protective clothing and personal protective equipment
in a location that is away from any possible contamination by
treated seed or other pesticides.
 Keep and maintain your protective clothing and personal
protective equipment at the workplace – don’t take it home.
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 For more information, refer to the chapter on protective
clothing and personal protective equipment in the Grower
Pesticide Safety Course Manual.
3. Inspect planting equipment. Make sure the equipment is in
good repair. Let other workers know that the equipment may
have pesticide residues in it.
4. Check the supplies at the decontamination site.
Decontamination sites are safe areas for farm workers to wash off
treated seed pesticide residues. The area should have:
 clean water -- enough for whole body washing and
emergency eye flushing
 clean coveralls
 clean, fresh drinking water
 soap and single use towels, and
 easy access for emergency personnel.

While
Handling
Treated Seed

No one other than the person certified for Class 12 pesticide and the
workers you are supervising need to be in the planting area. Be
aware of times when you may leave the planter unattended and
whether the planter is accessible to children at these times.
Colourful treated seed may look like candy to children. Take
precautions by keeping the planter and seed bags away from access
to children, bystanders, visitors to the farm or animals.
While handling treated seeds, you could be exposed to pesticides
from airborne dust particles and contact with surface residues left on
seeds and equipment. You may be exposed to a pesticide in four
ways:
 oral exposure – ingestion
through your mouth or by swallowing a pesticide
 dermal exposure
by contact with your skin
 ocular exposure
by contact with your eyes
 respiratory exposure – inhalation
by breathing in dust, spray mist or vapours.
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What to Wear
When you handle ANY treated seed, you should ALWAYS wear:
 long-sleeved shirt and pants or coveralls
 chemical resistant gloves, unlined, elbow length, and
 socks and shoes or work boots.

In some situations, you will need more protection.
When loading the planter, or when using seeds treated with a
biological pesticide, you may need to wear extra protective clothing
and personal protective equipment such as:
 a respirator or
 goggles or a face shield.
If one of the active ingredients on the treated seed is a biological
pesticide, the label states to wear a dust mist filtering respirator.
When you choose the respirator, ask for a MSH/NIOSH approved
respirator with the number prefix TC 21G or a NIOSH approved
respirator with any N95, R95, P95, or HE filter. You need to wear it
when handling/loading product or treated seeds, and during all
cleanup/repair activities.
Some treated seeds are irritants to eyes and skin. If you read this
statement, “causes eye irritation”, wear goggles.
The statements are in the Safety and Health section of the seed tag
and seed label and will be different for each variety. Always read
them carefully before deciding what protective clothing and personal
protective equipment to wear. Never assume that the precaution
statements will be the same for every variety of treated seed.
Handle treated seed as you would any other pesticide. Read and
follow the precautions on the seed tag and seed label.
Follow practices that reduce potential exposure as given in the
Chapter 4, Protecting Pollinators and Beneficial Insects.
 Control flowering weeds in the field prior to planting to
ensure that pollinators are not foraging.
 Observe environmental conditions. Avoid planting when
conditions are dry, and windy. Dry and windy conditions can
carry dust onto flowering crops, weeds or trees.
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 Provide pollinator-friendly habitats away from active fields.
 Use the seed flow lubricant that is required when planting
neonicotinoid treated seeds with a pneumatic vacuum planter.
Follow the use directions provided with the dust-reducing
fluency agent.
Take measures to reduce dust at planting:
 Handle seed bags with care so that you don’t generate any
dust during transport, loading and unloading.
 Do not load or clean planting equipment near bee colonies or
pollinator foraging areas.
 Pour seeds carefully and do not shake dust or loose material
from the bottom of the seed bag.
 When turning on the planter, avoid engaging the system near
bee colonies or pollinator foraging areas.
 Use deflector equipment, where appropriate, to direct exhaust
to ground level and reduce the off-field movement of seed
dust. Consult with your equipment dealer or the
manufacturer to determine whether deflectors are appropriate
for your planter and, if so, to identify the appropriate
deflector.

After
Handling
Treated Seed

Your job is not finished until after you have cleaned up:

 remove and clean all protective clothing and personal
protective equipment properly
 dispose of seed bags according to local municipal disposal
requirements
 clean the planter, seed boxes or hoppers, auger and other seed
handling equipment
 use a shop vacuum to remove seed and dust from the planter,
including the fan housing and hopper. Do not use
compressed air. Dispose of the seed and dust in the same
manner as spilled seed.
 clean up any treated seeds that are lying on the ground
 store any leftover treated seed under lock and key.
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Clean
Protective
Clothing and
Personal
Protective
Equipment

After you have finished working with treated seed, clean all
protective clothing and personal protective equipment.

Clean Up Procedure
1. Wash the outside of your chemical resistant gloves with warm
soapy water before removing your protective clothing and
personal protective equipment.
2. Leave your gloves on and remove your protective clothing and
personal protective equipment. Always remove protective
clothing and personal protective equipment outdoors.


Shake the clothing outdoors in a safe place, emptying pockets
and cuffs.

3. Place coveralls in a plastic bag and keep them separate from the
other laundry. You must wash these clothes separately from other
clothes.
4. With your hands still protected by gloves, wash your protective
equipment. Wash goggles in warm soapy water, rinse well and
let them air-dry.
 It is best to wash equipment outdoors.
 If you do not have an outside clean-up area, keep certain
buckets just for equipment clean-up. Label them and keep
them separate from household cleaning supplies.
5. If using a reusable respirator, remove the cartridges and prefilters from the respirator. Place them in clean, sealed plastic
bags as in the picture. Wash the respirator in warm soapy
water. Rinse well and let it air-dry. Air-drying prevents
damage to the inlet and outlet valves.

If using a dust filtering respirator, throw it out after use. Place
it in a garbage bag, and discard with regular household waste.
6. Wash the outside of your gloves with warm soapy water again.
Rinse well, remove them and hang them to dry.
7. Place items in a clean storage area until next use. Store close by
but not with your treated seed area where items could be
contaminated.
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Clean the Seed
Handling
Equipment

Clean planters, seed boxes or augers away from sensitive
environmental areas, especially areas that are attractive to pollinators,
such as along the edge of fields with flowering crops or weeds, or
areas that are near hive locations.


Use a broom or shop vacuum to clean the planter. Do not use
compressed air. Dispose of the seed and dust in the same
manner as spilled seed.



Minimize rinse water – wash out equipment only when
necessary. Do not pour rinse water onto ground, or into
surface water or septic systems. If you have rinse water, apply
the rinse water to a field is part of the Application Area in
your Pest Assessment Report.

Clean Up
Spilled Seed

Pick up any spilled treated seed or incorporate it into the soil in the
Application Area so that it is not available to children, pets, birds or
wildlife.

Dispose of
Leftover Seed

Leftover treated seed may be double planted within a portion of the
Application Area. If the seed is broadcast on the soil surface,
incorporate it immediately in an Application Area. This will prevent
birds or wildlife from eating the seed.
Put leftover treated seed in the original seed containers if you intend
to store for planting later in the Application Area.
If the treated seed is expired or damaged, take it to your seed dealer
for disposal.

Store Treated
Seed Safely

Seed that is treated with pesticides can be dangerous. Store treated
seed in a secured area away from the pesticide storage area. Store out
of the reach of children, pets, livestock and wild animals. Do not
store treated seed in the pesticide storage area. If stored with
pesticides, the treated seed could become contaminated. Keep treated
seed and dust away from surface water.
For more information, see the Guide to Treated Seed Stewardship:
Best Practices for the Safe Handling, Storage, Transportation, Use
and Disposal of Treated Seed from the Canadian Seed Growers’
Association (CSGA) and the Canadian Seed Trade Association
(CSTA).
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Prevent the
Contamination
of Commercial
Grain
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You risk contaminating your harvested grains and oilseeds with
pesticide residue from treated seed when you use the same wagons,
trucks and augers to handle your harvested grains and oilseeds as your
bulk seed deliveries in the spring. See the following factsheet for best
management practices to prevent the contamination of grain and
oilseed shipments.
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Prevent Pesticide Contamination of your Harvested
Grains and Oilseeds
You risk contaminating your harvested grains and oilseeds with pesticide residue from treated
seed when you use the same wagons, trucks and augers to handle your harvested grains and
oilseeds as your bulk seed deliveries in the spring.
Elevators do not tolerate any contamination of harvested grains or oilseeds. It only takes a small
amount of leftover treated seed or its residue to contaminate your shipment load.
What




Are Your Risks?
Your load will be rejected.
You could contaminate additional grain in storage.
You could end up paying for any clean up or loss of business caused by the contamination.

Take Steps to Prevent Contamination
Use the checklist (on the back of this page) developed collaboratively by the Ontario Agri
Business Association, the Grain Farmers of Ontario, and the Canadian Seed Trade Association to
help you prevent contamination of your load. The checklist will assist you in identifying where
contamination might occur and gives you a standard procedure to prevent it.
1. Equipment. Use wagons with straight sides and bottoms so you can clean them easily. Buy
separate equipment for handling treated seed, and separate equipment for handling harvested
seed.
2. Bulk seed loading. Label equipment that you use for handling treated seed. Label the
equipment with a tag or sign that you can remove once the equipment has been thoroughly
cleaned.
3. Cleanout of Wagons and Trucks. Establish and follow steps to properly clean out wagons and
trucks. Write down a clean out procedure that your farm workers can follow. Train them on
the proper steps for clean out.
4. Cleanout of Augers. Remove wagon mounted augers after the planting season and clean the
auger with an approved cleaner from your equipment dealer. Dedicate an auger to only
handling treated seed.
5. Documentation. Record when the equipment was cleaned and who cleaned the equipment.
6. Third Party Shipper. You are responsible to make sure the grain is free from contamination
even if you use a third party shipper.
Use the Checklist on the Back of this Page
“Prevention of Treated Seed Entering the Food or Commercial Grain System”
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Prevention of Treated Seed Entering the Food or Commercial Grain System
Improper cleanout of equipment used to handle bulk seed can lead to the contamination of commercial grain and oilseed
deliveries. Elevators must maintain a zero tolerance for treated seed contamination because of the demands of processors and
export markets. Producers must be aware that this practice will not be tolerated and will result in the producer being liable for all
costs associated with business disruption, cleanout costs and losses, not only for the delivered grain but also for any stored
grain that may become contaminated as a result. The industry as a whole has a vested interest in making sure contamination
does not occur.
One of the potential sources of contamination occurs at the producer level. The following checklist outlines standard and
enhanced protocols that producers should use to ensure that they do not contaminate their grain and oilseed shipments with
treated seed or its residues.
1. Equipment Selection
Standard

Enhanced

Standard
Enhanced

Standard

Enhanced

Standard

Enhanced

Standard
Enhanced

Standard
Enhanced
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Wagons and trucks used for handling bulk seed should be selected on how easily and thoroughly they can be
cleaned. Producers should be using wagons with straight sides and bottoms, all one piece (no racks or pinch
points) and very few angles or cross braces where seed might hang up or hide. Equipment must be kept in good
repair and inspected regularly for structural damage.
Producer has augers, wagons or trucks that are dedicated to seed handling and not used to handle commercial
deliveries of grains or oilseeds.
2. Bulk Seed Loading
Producer should ensure that all wagons, truck and augers used to handle bulk seed are labeled to ensure that all
farm staff can easily identify any equipment that would have contained treated seed.
A tag is placed on all equipment used to handle treated seed, and is not removed until proper cleanout has been
conducted and verified.
3. Cleanout – Wagons and Trucks
1. Thoroughly sweep and or vacuum all surfaces and check all accessible areas for treated seed.
2. Disassemble racks or tarps in order to examine where treated seed might have migrated and become
trapped.
3. Use compressed air to blow out any tubing pipe or angle irons
4. Pressure wash all surfaces
5. Let dry, and then drive down bumpy road with door closed. If treated seed is still present in wagon, identify
where it originated from and clean that area.
6. Clean up and discard all remaining treated seed and residues.
Develop a written cleanout procedure and distribute to all farm staff. Conduct a training session to ensure the
procedure is understood. Put in place a system to verify that cleanout is conducted properly.
4. Cleanout - Augers
Wagon mounted augers should be removed from wagon following planting season. If an auger is used for both
seed and grain handling is should be flushed immediately following planting season with a minimum of 50 kg of
flush material. Contact your equipment supplier to determine what material is best suited to effectively remove
treated seed and residue from the auger.
Have a dedicated auger used only for handling treated seed.
5. Documentation
Farmer should keep accurate records of what equipment was used to handle bulk seed and when they were
cleaned.
Documentation should state how cleanout was performed and who did the cleaning. Records should include date
and signature.
6. Third Party Conveyances
If a producer is using a third party to deliver grain to an elevator it is the responsibility of the producer as the
shipper to ensure that the truck is free from contamination.
Have the driver fill out and sign a document listing the last tree products shipped in that vehicle and what cleanout
procedures were followed.
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Insects, Mites and Molluscs and Their Control
Insects

Insects are broadly classified into orders and families using physical
characteristics. Some of the basic visual characteristics used in this
classification include descriptions of: wings: 0, 1, or 2 pairs
 mouth parts: chewing, sucking, rasping, sponging
 antennae: long, short, segmented, non-segmented, feathery,
non-existent
 body segments and appendages: head, thorax, abdomen, legs
(insects have 6 legs)
 relative size, color, texture.
When confronted with insects in the field, it is often useful to note
the type of damage (if any) that is being observed. Each type of
mouthpart can cause very different types of damage to the plant, and
can help you to determine the identity of the insect.
It is important to note that most insects are either beneficial or cause
no damage to crops. Of the millions of species identified to date, less
than 1% are considered agricultural pests. Many are predators or
parasites that feed on other insects. They can be very important in
reducing numbers of crop pests.
Insects typically begin their life cycle as an egg. Some insects are
capable of giving birth to live young (e.g. aphids). This allows their
numbers to increase very quickly in the field. The next stage of
development depends on the type of life cycle the insect has. An
insect will complete 3 or 4 stages in the life cycle as it grows.
Metamorphosis describes the series of changes through which an
insect passes from egg to adulthood. There are several forms:
 no metamorphosis
 gradual or incomplete metamorphosis
 complete or complex metamorphosis.

Insect
Development

Insects that have the no metamorphosis life cycle show no distinct
external changes (except size) as they moult and develop. Life stages
include egg, young, and adult. The young look much like the adult
but are smaller and lack sexual characteristics (for example,
silverfish or springtails).
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In gradual metamorphosis, the insect completes 3 stages of
development: egg, nymph, and adult (for example, grasshoppers,
plant bugs or aphids). The nymph stage resembles a small adult in
overall shape but generally lacks important features such as wings.
Insects shed their skin several times as nymphs. The form that
describes the given nymphal stage is referred to as an instar.
Nymphs have several instars before they become adults. With each
successive moult, the nymph gradually develops the wing pads that
will be present in the adult insect.
Insects that follow the complete metamorphosis life cycle have 4
stages: egg, larva, pupa and adult. The larva is the young, wingless
feeding stage. Larvae do not look like the adults and may live in
very different environments. Maggots are the larvae of flies, while
grubs and caterpillars are the larvae of beetles and moths/butterflies,
respectively. As with nymphs, there are several larval instars. The
pupa is a resting stage during which a complete change of shape
occurs. Adults may or may not feed.
Pesticides used in managing insects include a wide range of
chemistries and modes of action. It is important to recognize the
stage of the insect because management methods are often specific
to developmental stages. Depending on the insecticide, the target life
stage is typically the egg, newly hatched larva (smaller larvae are
easier to kill) or the adult. Timing is often critical, particularly for
internal feeders.

Insect Life Cycles
No Metamorphosis
egg

➔

young

➔

adult

(for example, Silverfish, Firebrats, Springtails)
Gradual Metamorphosis
egg

➔

nymph

➔

adult

(for example, Grasshoppers, all True Bugs, Earwigs, Thrips)
Complete Metamorphosis
egg

➔

larva

➔

pupa

➔

adult

(for example, Bees, Wasps, Beetles, Moths, Butterflies, Flies)
Note: The number of instars in the young, nymph or larval stages
varies with the insect species.
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Mites

Mites differ from insects in that they only have two body parts: a
fused head/thorax and an abdomen. A newly hatched larva has three
pairs of legs, while the nymph and adult stages have four pairs of
legs. Mites do not have wings and are less than 1 mm in length.
Mites have sucking mouthparts. Their feeding activities result in
discoloured (e.g. bronzing or russetting) fruit and/or foliage. They
are often kept below threshold levels by beneficial insects and
predatory mites; therefore, counts for pest mites should note the
presence or absence of any predators.

Mite
Development

Mites reproduce by laying eggs. Mites generally go through these
life cycle stages: egg, larva, nymph and adult. As with insects, there
are several nymphal instars. They are capable of rapid population
increases, especially under hot, dry weather conditions.

Molluscs

Slugs and snails are molluscs that are soft-bodied animals that move
by means of a single ventral foot. They have a distinct head with two
pairs of tentacles. Snails have shells but slugs don’t.
Slugs and snails are active mainly during the evening and night, on
cool overcast days or immediately following a rain. They spend
most of the day hiding under damp refuse, rocks and other objects
on the soil surface. They will often return to the same hiding place
day after day, unless disturbed. The route they take is usually
retraced on the return trip, leaving a slime trail. Feeding damage
often appears as ragged holes.

Mollusc
Development

Slugs and snails reproduce by laying eggs. They have three stages in
their life cycle: egg, nymph and adult.

Insect, Mite
and Mollusc
Control

Insects, mites and molluscs can reduce the quality and yield of many
crops. They cause direct damage to the crop by feeding on the
marketable portion of the plant, or cause indirect damage that may
affect plant vigour and crop quality. They can also spread diseases
from plant to plant and from field to field. They may also attack the
harvested crop while it’s in storage.

Appendix – Insects, Mites and Molluscs and Their Control

107

How
Insecticides,
Miticides and
Molluscicides
Work

Insecticides, miticides and molluscicides are often described
according to how they work (mode of action).

1. Stomach and Contact
The earliest insecticides, called stomach insecticides, were
poisons that were sprayed on the crop’s leaves. These products
poisoned the insects when they ate the treated crop. The baits
metaldehyde (Slug-Em) and iron phosphate (Sluggo) are
stomach poisons for molluscs.
Newer products, called contact insecticides, poison the insects
on contact. Dust particles or spray droplets may hit the insect
directly or be picked up as the insect moves across a sprayed
area. The poison is taken in through the insect’s body. Many of
the older chemical classes (organophosphates, carbamates,
pyrethroids) have broad-spectrum contact activity.
Today most insecticides are both stomach and contact
insecticides. Good spray coverage is very important when
applying this kind of insecticide. The better the spray coverage,
the greater the chance that the insects will touch or eat the
pesticide.

2. Systemic, Non-systemic and Translaminar
Insecticides
Systemic insecticides can be applied to one part of the plant
(such as the root or the leaf) and they will move throughout the
plant to make the whole plant poisonous or toxic to insects.
They are generally most effective on insects with piercingsucking mouthparts that feed on the vascular tissues of the
plant.
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Non-systemic insecticides do not move throughout the plant.
They stay where they were applied. The insect must eat or touch
a portion of the plant that was treated with the insecticide.
Translaminar insecticides are locally systemic. This means
that the material penetrates the leaf tissues, but unlike systemic
products, does not move throughout the plant.

Points to remember about systemic insecticides
 Some systemic insecticides require a certain application
method to be effective. Some must be applied to the root
area. Others must be sprayed on the crop’s leaves.
 The amount of chemical you apply to the plant is very
important. Be sure to use the labeled rate to give the best
control. Ensure good coverage by using the recommended
water volumes.
 You must allow enough time for the insecticide to move
throughout the plant before the insects begin to feed on the
crop.

3. Suffocating Insecticides/Miticides
Suffocating Insecticides/Miticides (usually oils) clog the
breathing systems of insects and mites, and may also affect egg
survival (for example, dormant oil for the control of scale
insects).

4. Fumigants
Fumigants are insecticides that work in a gaseous or vapour
form. The pests breathe the poisonous fumes. Fumigants are
often used to kill pests in enclosed spaces (for example, grain
bins) or in soil.

5. Growth Regulators
Growth Regulators act like the insect’s own hormones. They
affect the normal development of the insect and it dies before it
becomes an adult or before it can reproduce.
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6. Pheromones
Pheromones are species-specific chemicals that insects use to
communicate with one another over time and space. There are
many types of pheromones in the insect world (alarm
pheromones, aggregation pheromones, sex pheromones, other).
Many female insects (and a few males) release sex pheromones
to attract mates. By using synthetically produced sex
pheromones in traps, growers and consultants can monitor for
the presence and absence of specific pests, as well as first flight
and peak adult activity. Synthetically produced sex pheromones
are also successfully used in mating disruption technology. By
blanketing the crop environment with artificial sex pheromones,
males become confused and are unable to find females. As a
result, mating does not take place and no fertilized eggs are
produced. But remember, pheromones are highly specific and
will only control the target species.

7. Repellents
Repellents are pesticides that repel pests, keeping them away
from their hosts. They are usually used against mosquitoes and
biting flies. Other examples include mothballs or crystals, and
pet collars.
Slugs and snails will avoid all dusty, dry or sharp objects such
as salt, while attractants such as beer or yeast in water can lure
them into water traps.

8. Sticky Pastes
Sticky Pastes are ointments that contain pesticides. Colours or
other additives may be used to attract insects to the trap.
Examples are insect strips, and wood preservatives.

9. Microbial Insecticides
Microbial Insecticides contain microbes (tiny organisms).
After they are eaten, the microbe (or a poison the microbe
produces) kills the insects. They are sprayed on plants and are
only poisonous to certain insects.

Remember to read the pesticide label for complete
instructions about how to use insecticides, miticides and
molluscicides effectively.
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How Well Do
Insecticides,
Miticides and
Molluscicides
Work?

A number of factors affect how well an insecticide, miticide or
molluscicide works. These include:

Timing of Application
Monitoring is critical to the successful implementation of any pest
management program. The best time to apply an insecticide,
miticide or molluscicide depends on the type of product and the
stage of development of the pest, when the pest is most susceptible.
Insecticides may only be effective against young larvae, or before
internal feeders enter the plant, where they are often protected from
contact poisons. In the case of mating disruption technology, for
example, where the goal is to prevent the fertilization of eggs, the
product MUST be applied prior to the onset of adult activity in the
field. Monitoring will alert you to pest activity and will indicate
when populations reach threshold levels for treatment.

Resistance
Some insects, mites, and molluscs have developed resistance to
certain pesticides or groups of pesticides. See Chapter 6 Managing Pest Resistance.

Weather conditions
Temperature, humidity and rain can affect the effectiveness of
insecticides, miticides and molluscicides.
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Glossary
Agricultural
Operation

Agricultural operation means an agricultural, aqua-cultural or
horticultural operation and, includes any of the following activities
done for the purposes of any of those operations:
a) Growing, producing or raising farm animals
b) The production of agricultural crops, including greenhouse
crops, maple syrup, mushrooms, nursery stock, tobacco, trees
and turf grass, and any additional agricultural crops prescribed
by the regulations made under the Nutrient Management Act,
2002.
c) The production of eggs, cream and milk.
d) The operation of agricultural machinery and equipment.
e) The processing by a farmer of the products produced primarily
from the farmer’s agricultural operation.
f) Activities that are a necessary but ancillary part of an
agricultural operation such as the use of transport vehicles or
storage containers or maintenance of a shelterbelt for the
purposes of the agricultural operation.
g) The management of materials containing nutrients for farm
purposes.
h) The production of wood from a farm woodlot, if at least one of
the activities described in paragraphs 1-7 is carried out on the
property where the farm woodlot is located;
An Agricultural operation DOES NOT include,
a) Production primarily for use or consumption by members of
the household of the owner or operator of the agricultural
operation;
b) Production primarily for the purposes of a pastime or
recreation;
c) Production related to the growing of trees in a Crown forest;
d) Production related to the growing of plants in a park, cemetery,
on a lawn or similar location where plants are grown primarily
for display purposes; or
e) Production related to the growing of agricultural crops in a
park, on a property used primarily for residential purposes or in
a garden located in a public space
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Application Area

The land on which a land extermination is performed or intended to
be performed and is the term given to the area of land on the Farm
Property where you intend to plant Class 12 pesticides.

Assessment Roll
Number

The 19 digit number assigned to each property for municipal tax
purposes.

Bait Trap Technique

A technique that can be used to conduct a soil inspection for
wireworms and described in the government document, Pest
Assessment Guideline.

Beneficial Insects

Insects that help to control pest populations naturally.

Biodiversity

The variety of life on earth.

Biological Method

The use of living things such as birds or insects to control pests.

Chemical Method

The use of pesticides, such as herbicide, insecticides and fungicides,
to manage pests.

Class 12 Pesticide

Class 12 pesticides are grain corn seeds or soybean seeds that are
treated with imidacloprid, clothianidin, or thiamethoxam. Class 12
pesticides do not include seed for popping corn, sweet corn, or corn
used for the production of seed (seed corn), or soybean seed grown
under a seed production contract for certified status.

Corn Rootworm

Northern and western corn rootworm in the larval stage

Cultural Method

The use of good land management to manage pests.

Custom Planter

A person who plants seed for others as a fee-for-service.

Custom Seed Treater

A person who provides a seed treating service where the pesticides
that contain imidacloprid, clothianidin or thiamethoxam are applied
to corn or soybean seeds prior to planting.
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Direct-to-Farmer
Vendor

A person who sells Class 12 pesticides and is exempt from being a
Treated Seed Vendor. This person sells, offers to sell or transfers
Class 12 pesticides directly to end user, and sells no other pesticides
other than Class 12, and is identified to the Director under the
Pesticides Act by a Licensed Treated Seed Vendor.

Drift

Airborne movement of pesticide droplets, particles or vapour away
from the target area to areas not meant to be treated.

Farm Property

The area of land used for an agriculture operation– see the definition
of agricultural operation. It could be part of the agricultural
operation or more than one agricultural operation.

Genetic Method

The use of traditional plant breeding and genetically engineered
crops to manage pests.

Geotag

Geographical identification, such as longitude and latitude that is
added to media, such as a map.

Grub

European chafer, Japanese beetle and June beetle in the larval stage.

Insecticide

A pesticide used to control insects.

Monitoring
(Scouting)

The regular inspection and sampling to estimate the location, stage,
numbers and distribution of pest populations.

Natural Enemies

Natural enemies are beneficial insects that control pests.

Neonicotinoids

A class of synthetic pesticides that are chemically similar to nicotine
and are neurotoxins to insects.

Persistence

Pesticides that do not break down quickly in the soil.

Pest Assessment
Guideline

A document called Conducting a Pest Assessment for Use of Class
12 Pesticides published by the Ontario government that describes
the pest assessment methods that must be followed to be able to
purchase and use Class 12 pesticides.
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Pest Assessment Report An Ontario government form which documents that there is a pest
problem that requires the use of Class 12 pesticides. There are two
types: Inspection of Soil - Pest Assessment Report and Inspection
of a Crop – Pest Assessment Report.
Pesticide Act and
Regulation 63/09

The Act and Regulation that regulates pesticides in Ontario.

Pest Threshold

The term given to the threshold for wireworms or grubs stated in the
Pest Assessment Guideline.

Physical (Mechanical) The use of physical practices to prevent the spread of pests or reduce
Method
pest populations.
Plot

An area within each Farm Property on which you intend to use Class
12 pesticides and that includes the Scouting Locations or Stand Loss
Locations.

PMRA

Pest Management Regulatory Agency, Health Canada; the body that
administers the Pest Control Products Act and federally registers
pesticides.

Pollination

The transfer of pollen from the anther to stigma of the plant, thereby
enabling the production of seed and fruit.

Pollinators

Animals, primarily insects that visit flowering plants in search of
food, mates, shelter and nest-building materials.
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Professional Pest
Advisor

A Professional Pest Advisor can be any one of the following (O.
Reg. s. 8.2):
1. A person certified as a Certified Crop Advisor (CCA) by the
American Society of Agronomy (in good standing with the
Ontario Certified Crop Advisor Association).
2. A person who is registered as a member under the Ontario
Institute of Professional Agrologists Act, 2013, (P.Ag.) if
their field of practice relates to paragraph 2 or 6 of subsection
3 (2) of that Act.
3. A person who holds an authorizing certificate issued by an
out-of-province regulatory authority in respect of the field of
practice mentioned in 2.
4. A person who in the opinion of the Director under the
Pesticides Act has equivalent qualifications to those
mentioned in 1 or 2. A letter to request equivalency can be
sent to:
Director under the Pesticides Act
Standards Development Branch, Pesticides Section
Ontario Ministry of the Environment and Climate Change
40 St. Clair Avenue West,
TORONTO ON M4V 1M2

Scouting Location

An area inside the Plot where you will look for grubs or wireworms.

Stand Loss

The term given to the crop damage from the failure of plants to
emerge or plants that are stunted, damaged, dead or lack vigour.

Stand Loss Location

An Area inside the Plot where the Professional Pest Advisor looks
for crop damage in corn or soybeans, where you did not use Class 12
pesticides.

Stand Loss Threshold

The threshold for crop damage for either corn or soybeans as stated
in the Pest Assessment Guideline.

Systemic

A pesticide which is absorbed into a living organism and moves
through it to all parts.

Treated Seed

A seed that is coated with or contains one or more pesticides.
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Treated Seed Sales
Representative

A person who represents a licensed Treated Seed Vendor: interacts
with purchasers and facilitates sales on behalf of the Treated Seed
Vendor.

Treated Seed
Vendor Licence

A licence held by a person or business that sells, offers to sell or
transfers Class 12 pesticides.

Wild Pollinators

Native butterflies, bumblebees, flies, beetles and other insects.

Wireworm

Larval stage of the click beetle.
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Ontario Ministry of the Environment and Climate
Change: Pesticides Specialist Offices
Region

Field Offices

Telephone

Central

5775 Yonge St, 8th Floor
Toronto M2M 4J1

1-800-810-8048
416-326-6700

West-Central

Ontario Gov't. Bldg., 119 King St. W., 12th Flr
Hamilton L8P 4Y7

1-800-668-4557
905-521-7640

Eastern

1259 Gardiners Road, Unit 3
Kingston K7P 3J6

1-800-267-0974
613-549-4000

Southwestern

733 Exeter Rd.,
London N6E 1L3

1-800-265-7672
519-873-5000

Northern

199 Larch Street, Suite 1201
Sudbury P3E 5P9

1-800-890-8516
705-564-3237

Ontario Gov’t Bldg., 435 James St. South
Suite 331, 3rd Floor
Thunder Bay P7E 6S7

1-800-875-7772
807-475-1205

Standards
Development Branch

Pesticides Section
40 St. Clair Avenue West,
Toronto M4V 1M2

416-327-5519

Environmental
Approvals Access and
Service Integration
Branch

Pesticide Licenses
135 St. Clair Avenue West, 1st Floor
TORONTO, M4V 1P5
eaasibgen@ontario.ca

1-800-461-6290
416-314-8001
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Ministry of Agriculture, Food and Rural Affairs:
Office Locations
Head Office
1 Stone Road West, Guelph, ON N1G 4Y2
Toll Free: 1-877-424-1300 Local: (519) 826-4047

E-mail: ag.info.omafra@ontario.ca

Southwest Region

East Region

Central Region

Box 400, 120 Main Street East
University of Guelph, Ridgetown
Campus
Ridgetown, ON N0P 2C0
Phone: (519) 674-1690
Fax: (519) 674-1564

322 Kent Street West
Lindsay, ON K9V 4T7
Phone: (705) 324-6125
Fax: (705) 324-1638

6484 Wellington Rd. 7, Unit 10
Elora, ON N0B 1S0
Phone: (519) 846-0941
Fax: (519) 846-8178

R.R. # 3, 95 Dundas Street East
Brighton, ON K0K 1H0
Phone: (613) 475-1630
Fax: (613) 475-3835

Advisory Services Building
Box 8000, 4890 Victoria Ave N
Vineland, ON L0R 2E0
Phone: (905) 562-4147
Fax: (905) 562-5933

667 Exeter Road
London, ON N6E 1L3
Phone: (519) 873-4070
Fax: (519) 873-4062
100 Don Street, Box 159
Clinton, ON N0M 1L0
Phone: (519) 482-3333
Fax: (519) 482-5031
63 Lorne Ave. East. Suite 2B
Stratford, ON N5A 6S4
Phone: (519) 271-0280
Fax: (519) 273-5278

Box 2004, 59 Ministry Road
Kemptville, ON K0G 1J0
Phone: (613)258-8295
Fax: (613) 258-8392
Box 430, 31 St. Paul Street
Alfred, ON K0B 1A0
Phone: (613) 679-4411
Fax: (613) 679-0929

Box 587,
1283 Blueline Road & HWY # 3
Simcoe, ON N3Y 4N5
Phone: (519) 426-7120
Fax: (519) 428-1142

Unit 1 - 401 Lakeview Drive
Woodstock, ON N4T 1W2
Phone: (519) 537-6621
Fax: (519) 539-5351
North Region
Caldwell Township Building
11790 Highway 64, Box 521
Verner, ON P0H 2M0
Phone: 1-800-461-6132 or (705) 594-2312
Fax: (705) 594-9675
5907 Hwy 11-71, Box 210
Emo, ON POW 1E0
Phone: 1-800-461-6132
Fax: (807) 482-2864
35 Meredith Street, Box 328
Gore Bay, ON P0P 1H0
Phone: 1-800-461-6132
Fax: (705) 282-2792
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280 Armstrong Street, Box 6008
New Liskeard, ON P0J 1P0
Phone: 1-800-461-6132
Fax: (705) 647-7993
1 Collver Road, R.R.#1
Thessalon, ON P0R 1L0
Phone: 1-800-461-6132
Fax: (705) 842-1583
Suite B012, 435 James St. South
Thunder Bay, ON P7E 6S7
Phone: 1-800-461-6132
Fax: (807) 475-1313

Contacts
Certifies and Trains
Ontario Farmers
and Vendors

Ontario Pesticide Education Program
1-800-652-8573 519-674-2230 Fax: 519-674-1589
www.opep.ca rcopep@uoguelph.ca
University of Guelph Ridgetown Campus
RIDGETOWN ON N0P 2C0

Certifies for Class
12 Pesticide
Purchase and Use

University of Guelph Ridgetown Campus
1-866-225-9020 519-674-1504 Fax: 519-674-1589
www.IPMcertified.ca rccp@uoguelph.ca
University of Guelph Ridgetown Campus
RIDGETOWN ON N0P 2C0

Provides Integrated
Pest Management
Programs for
Ontario Agriculture

Ontario Ministry of Agriculture, Food and Rural Affairs
1-877-424-1300
www.omafra.gov.on.ca ag.info.omafra@ontario.ca
1 Stone Road West,
GUELPH ON N1G 4Y2

Directs the
Use of Pesticides
in Ontario

Ontario Ministry of the Environment and Climate Change
416-327-5519
www.ontario.ca/ministry-environment-and-climate-change
Standards Development Branch, Pesticides Section
40 St. Clair Avenue West,
TORONTO ON M4V 1M2

Issues Pesticide
Licenses for
Commercial
Applicators and
Vendors

Ontario Ministry of the Environment and Climate Change
1-800-461-6290 416-314-8001 Fax: 416-314-8452
eaasibgen@ontario.ca
Environmental Approvals Access and Service Integration Branch
135 St. Clair Avenue West, 1st Floor
TORONTO ON M4V 1P5

Certifies
Commercial
Pesticide
Applicators

Ontario Pesticide Training and Certification
1-888-620-9999 519-674-1575 Fax: 519-674-1585
www.ontariopesticide.com rcoptc@uoguelph.ca
University of Guelph Ridgetown Campus
RIDGETOWN ON N0P 2C0

Registers
Pesticides in
Canada

Pest Management Regulatory Agency
1-800-267-6315 613-736-3799 pmra.infoserv@hc-sc.gc.ca
www.hc-sc.gc.ca/cps-spc/pest/index-eng.php
2720 Riverside Drive,
OTTAWA ON A.L. 660602 K1A 0K9
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