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Topics Covered
• Pest Assessment Method 1
Soil Inspection
– Wireworms and grubs
– ID, life cycles, scouting timing
– Baits and Digging Method
– Phased-in Schedules

• Pest Assessment Method 2
– Crop inspection

• Crop Rotation Scenarios for Pest Assessments
• Alternative Control Measures
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Pest Assessments
• Required to purchase and use (planting) NNI
treated corn or soybean seed (Class 12) above
allowable limit

• Pest Assessment Method 1
– Inspection of Soil for grubs and/or wireworms
– Bait traps or Digging

• Pest Assessment Method 2
– Inspection of Crop after stand loss (crop loss and
injury)
– Damage by wireworms, grubs, seedcorn maggot,
corn rootworm (corn) or bean leaf beetle (soy)
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Soil Inspection
• You do not need to complete a soil inspection if:
– in 2016 if you intend to plant 50% or less of the
corn or soy crop on your agricultural operation with
a NNI seed treatment (Class 12 pesticide)
– If you are planting wheat or any other crop besides
corn and soybeans the next growing season
– If an Inspection of Crop Pest Assessment Report
was completed due to crop loss by these pests in
the previous untreated corn or soybean crop on that
farm property in the last 12 months
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Inspection of Soil –
Pest Assessment Method 1
• Bait traps for wireworms
• Digging for wireworms and/or grubs
• Divide each field where neonic treated corn or
soybeans (Class 12 pesticide) may be planted into
100 acre “plots” or less
• Minimum 5 scouting locations for each plot, at least
10 metres apart from all direction
– eg) 150 acre field will have at least 10 scouting locations (5 for 1st
100 acres + 5 for 50 acres)
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Example: 150 Acre Field = 2 Plots
X

X

Min. of 10 metres apart

X

X

X
Plot 1

Plot 2

X
X
X

Min. of 5 scouting locations (X)
per plot (must not exceed 100 acres)

X

X

X = scouting location (bait or digging)
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Pest Assessment Method 1 –
Application Area
X

X

Min. of 10 metres apart

X

X

X

X

Application Area 1
(Planting Area)
if meets threshold

Application Area 2
(Planting Area)
if meets threshold
X

X
Min. of 5 scouting locations (X)
per plot (must not exceed 100 acres)

X

X
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When to Perform a Soil Inspection
• In Fall before seed order
– When soil temps are moderate to cool but before
hard frost (early Sept until late October?)
• When harvest is late and wet season – assessment may
not be possible

• In Spring before or shortly after planting
– once ground thaws (~10oC) until soil temps
become warm (>25oC)
• Some springs we were able to find wireworms from end
of April until mid to late June – soils stayed cool
• Other springs– soil warmed quickly – couldn’t be found
by early June
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Bait Method
Wireworms only
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Wireworm Larvae
• Move

close to surface once soil temps reach 10oC
in the summer once temps reach 26oC

• Come back up in the fall when soil temps cool, to
feed on roots of weeds, cover crops or fall planted
cereal/grass crops
• Can survive for a long period without a food source
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Wireworm Scouting
• Window of opportunity in the spring to bait and detect
their presence can be narrow (ie. if soil temps warm
quickly and soil becomes very dry)
• Window of opportunity in the fall to bait and detect
their presence can be narrow (ie. if crop harvest is
delayed, and/or soil temps turn cold quickly)
• Don’t rely on doing inspections only in the fall. Target
some plots in the spring to be used towards fall seed
purchase.
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Mature larva

T. Baute, OMAFRA

Newly molted larva

T. Baute, OMAFRA

Wireworms
• Larvae are hard-bodied,
coppery-brown with 3
pairs of legs at front of
body
• Yellowish-white when
newly molted
• Can live 1 to 6 years in
soil of the same field
(depending on the
species present)
• Requires expertise to ID
to species
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Wireworm Life Cycle
Possible Bait Traps
Jan

Feb

Mar

Apr

May

Jun

Possible Bait Traps
Jul

Aug

Sep

Oct

Nov

Dec

Adults lay eggs
Soil temps ~10oC

Soil temps ~10oC

Eggs and
neonate larvae

Can live as
larvae
for 1 - 6 years
Overwinter as adults or larvae
below frost line

Hibernate deeper in summer when
temps warm and soil dry

Overwinter
below frost
line
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Wireworm versus Millipede
Wireworm
• Somewhat flattened body
• Only 3 pairs of legs
• Do not coil up when disturbed

A. Schaafsma, UGRC

L. Schimming, BugGuide

Millipede

•
•
•
•

Tubular shaped body
Many legs throughout
Antennae more obvious
Coil up when disturbed

M. Erbland, BugGuide

Two pairs of legs 14
per segment

Wireworm Field Risk Factors


Sandy and silty fields with frequent grass crop
rotations (cereals, mixed forages, grassy weeds),
canola or veg crops (carrots, sugar beets and
potatoes)



Sandy and silty fields with newly broken sod, grass
cover crops, pasture fields in the last 2 years or
summer fallow



History of wireworm infestations
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Wireworm Baits
• Establish scouting locations (eg. bait stations) in
higher risk area of the plot. Examples include:
– Sandy/silty areas of the field
– Grassy weed areas
– Southern facing field’s edge where sun is
warming up the soil
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Wireworm Baits
• Dig a hole at each station, approximately 15cm x 15cm
x 15cm
• Take and place bait ingredient at bottom of hole.
Example baits include:
– 1 cup of all purpose flour or
– 1 cup soaked overnight equal parts untreated corn, wheat and
beans or
– 1 cup of freshly chopped potatoes (or sweet potatoes)

• Consider testing different bait ingredients to see what
works best for your field & wireworm species complex
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Wireworm Baits cont’d
• Bury the bait, breaking up any soil clumps and mound
the soil over the bait to prevent standing water.
• If soil is still quite cool, consider placing a piece of
black plastic bag over bait to speed up fermentation
• Place a flag on top of the bait and #. Sketch map of
these locations for the Pest Assessment Report
• Bait will begin to ferment, releasing CO2 which will
attract wireworm
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Wireworm Bait Station

T. Baute, OMAFRA

T. Baute, OMAFRA
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Wireworm Baits cont’d
• Return 7 - 10 days later to dig up the baits and search
for wireworms
• May also find millipedes
• Threshold to purchase and use (plant) NNI corn or
soybean seed treatment (Class 12)
= an average of 1 wireworm averaged over 5 scouting
locations
• Complete a Pest Assessment Report (including record
of each bait result) and give to seed vendors/reps
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Issues with Baits
• Baits not always successful at capturing wireworms
• If soil is too dry or too warm, wireworms may not be
up near the soil surface

• Be prepared to spend some time per plot– looking at
1-3 hrs per 5 scouting locations
• May need to repeat assessment if not successful the
first time
• Consider placing more baits than required because
of risk of predation by skunks, deers, racoons etc
–

need to be able to report on 5 bait traps
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Example Calculation
Wireworm Bait Method
Plot

Bait 1

Bait 2

Bait 3

Bait 4

Bait 5

Total

Average

(Scouting
location 1)

(Scouting
location 2)

(Scouting
location 3)

(Scouting
location 4)

(Scouting
location 5)

1

4

0

0

2

1

7/5

=1

2

5

0

0

0

0

5/5

=1

3

0

0

1

0

2

3/5

=0

• Plot 1 and 2 meet wireworm threshold. If the plot is 100 acres or less and has
one assessment roll number, the plot may be included as an application area in a
Pest Assessment Report
• Plot 3 does not meet threshold and cannot be planted with a Class 12 pesticide
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Digging Method
Wireworm and/or Grubs
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Digging Method
• Historically, digging has been more successful at
finding grubs than wireworms
• Can be done in the fall after harvest or in the spring
once the ground thaws
• Consider digging in high risk areas first (sandy
knolls, near treelines, where patchy weeds have
been) or target areas where gaps in stand have
occurred

24

Digging Method Cont’d
• Use a shovel and dig approx. 30 cm x 30 cm hole about
7 - 10 cm deep and sift through the soil, breaking up any
soil clumps
• 5 scouting locations (digs) for each 100 acres or less
(“plot”)
• Each scouting location must be at least 10 m apart in all
directions
• No maximum number of scouting locations, just report
on average of 5 digs
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Digging Method Cont’d
• If crop is already planted, consider looking for
wilting plants/gaps in the stand and dig up
the next surviving plant in the row
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Grub Scouting
• European chafer and Japanese beetles have a 1
year life cycle
• June beetle grubs have a 3 year life cycle
• European chafer is the most tolerant to cool temps
– Move up to the soil surface as soon as the snow thaws in
spring
– in fall, they stay up at the soil surface until the first frost

• June beetle grub less tolerant to cool temps
– - up when soil temps begin to warm

• Japanese beetle grub least tolerant to cool temps
– – when soil is at least 15oC
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Grubs in Corn and Soybeans
• Chafer tends to do more damage in corn and
wheat (up earlier in the spring and up later in
the fall)
• June beetle tends to do more damage in
soybeans – later planted
– Early planted soybeans can have chafer damage

• Can have a combination of grub species
present
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Grub Scouting
Possible Spring Digging

Possible Fall Digging

Source: Agronomy Guide for Field Crops, OMAFRA Publication 811
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Grub Field Risk Factors


Sandy and silty soils, especially in fields with knolls and treelines
and

 Fields with frequent grass crop rotations

(cereals, mixed forages,
newly broken sod), following soybeans or adjacent to pastures,
sod farms, parkland and golf courses



History of grub infestations (e.g. Highgate, Komoka, Tillsonburg,
Zurich, south of Barrie to Uxbridge)
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Grubs

A. Schaafsma, UGRC

• White C-shaped larvae with
an orange-brown head and
dark posterior.
• When walking, they drag
their posterior along the
ground
• Larvae of scarab beetles
• Look at the raster (anal
bristle) patterns at the
anterior abdominal
segment
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Grubs in Corn and Soybeans
Larval Raster Patterns

A. Schaafsma, UGRC

European Chafer

A. Schaafsma, UGRC

June Beetle

H. Russell, MSU

Japanese Beetle

Adults

Mike Reding & Betsy Anderson, USDA
Agricultural Research Service, Bugwood.org

Iustin Cret, BugGuide
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T. Baute, OMAFRA

Digging Method Threshold
• Threshold for purchase and use (planting)
NNI Seed treatment (Class 12 pesticide):
– Average of 1 wireworm or 2 grubs averaged over
5 scouting locations

• Complete a Pest Assessment Report and
give to seed vendors/reps at seed order
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Pest Assessment Report
• Soil Inspection required every year for access to NNI
• Until August 30, 2016, any grower can conduct the soil
inspection and complete the Pest Assessment Report

• After August 30, 2016, growers will need to be IPM
certified to conduct the soil inspection and Pest
Assessment Report
• Starting August 31, 2017, depending on geographical
location, once every three years the soil inspection
must be conducted or supervised by an independent
professional pest advisor (Schedule 1 – 2017, Schedule
2 – 2018, Schedule 3 – 2019)
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Schedule 1 – 2017 PPA Soil Inspections
For Farm Properties in:
Dufferin
Frontenac
Halton
Lambton
Middlesex
Muskoka
Prince Edward
Stormont, Dundas and Glengarry
Toronto
Wellington
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Schedule 2 – 2018 PPA Soil Inspection
For Farm Properties in:

Bruce

Ottawa

Elgin

Oxford

Grey

Peel

Haldimand

Sudbury

Hamilton

Waterloo

Huron
Nipissing

Norfolk
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Schedule 3 – 2019 PPA Soil Inspection
For Farm Properties in:
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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Inspection of Crop Pest Assessment Method 2
• If stand loss/injury occurs in spring due to:
– wireworms, grubs, seedcorn maggot, bean leaf
beetle (soy only) or corn rootworm (corn only)
• Must have a professional pest advisor conduct a crop
loss assessment and complete an Inspection of a
Crop – Pest Assessment Report
• Only in corn or soybeans that were not planted with
NNI treated seed
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Definition of Stand Loss
• either through failure of plants to emerge or lack of
plant vigour, resulting in stunted, damaged or dead
plants
• have determined not caused by seedling diseases
• damage caused by wireworm, grubs, seedcorn
maggot, corn rootworm (corn only) or bean leaf
beetle (soy only)
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Inspection of Crop
• Identify an area of the farm property (and one
assessment roll number) that needs the crop
inspection done (stand loss has occurred in
untreated corn or soybean field)
– Plot must be no larger than 100 acres

• If stand loss threshold met:
– Crop Inspection made on that 100 acres can then
be used to purchase and plant NNI seed
treatment for that farm property with one
assessment roll number as long as application
area (where NNI seed gets planted) includes the
area that the assessment was done on
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Inspection of Crop Pest Assessment Method 2
• Professional Pest Advisor will take stand loss
assessments in 100 acre or less area of farm
property
– Identify 5 stand loss locations of the field and compare with
5 areas of non-stand loss locations of the field
– Consider both absent plants and damaged/poor vigour
plants
• Row Plant Technique is used (1/1000 acre
measurements) for assessments in corn
• Row Plant Technique or Quadrat Technique (Hula
hoop/square frame) assessment in soybeans
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Crop Loss Threshold
• Threshold is 15% corn stand loss or 30% soybean
stand loss
• If stand loss reaches or exceeds threshold, then
grower can purchase and plant NNI seed treatment
(Class 12 pesticide) for that farm property (one
assessment roll number)

• Don’t need to also do a soil inspection for that
property for 12 months
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Example: 150 Acre Untreated Field
X Poor stand area
X

X
100 acre or less
to make assessment

X

X
X

Good stand area

X

X
X

X

Min. of 10
metres apart

X = stand loss inspection locations (5 good stand, 5 poor stand)
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Pest Assessment Method 2 –
Application Area = 150 acres
X
X

X

If Stand Loss Threshold met,
X NNI seed can be planted to
X
that entire farm property*

X

X
X
X
As long as application area includes where
stand loss assessment was done
X

* Farm property has one assessment roll number

44

Pest Assessment Report
• A pest assessment report can be used for
the purchase of neonic-treated seed for each
application area, as long as the assessment
was conducted within the 12-month period
prior to the sale or transfer of the seed.
• The purchased seed must be planted in the
application area that the pest assessment
was conducted and had met threshold.
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Crop Rotation for Each Farm Property
• The following are examples of different crop rotations
and how they can affect if and when a soil inspection
or crop loss assessment should be done
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Corn/Soybean/Wheat Rotation
Wheat harvest/Corn seed order
Fall Baits or Digging (wireworm/grubs)

Corn planting
Spring Baits or Digging (wireworm/grubs)
or Crop Inspection (wireworm, grubs, SCM)

After corn harvest/Soybean seed order
Fall Baits or Digging (if no crop inspection)
(Limited Opportunity for Scouting)

Soybean planting or harvest/Wheat seed order
No Reason to do spring or fall soil
inspections or crop inspections

Wheat planting
Spring Baits or Digging (wireworm/grubs)
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Corn/Soybean Rotation
Corn Harvest/Soybean seed order
Fall Baits or Digging
(Limited Opportunity for Scouting)

Soybean planting
Spring Baits or Digging (Wireworm/Grub)
or Crop Inspection (Wireworm, grub, SCM)

After soybean harvest/Corn seed order
Fall Baits or Digging (if no crop inspection)

Corn planting
Spring Baits or Digging (Wireworm/Grub)
or Crop Inspection (Wireworm, grub, SCM)
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Soybean/Soybean Rotation
Soybean Harvest/Soybean seed order
Fall Baits or Digging
(if wireworms/grubs are a threat)

Soybean planting
Spring Baits or Digging (Wireworm/Grub)
or Crop Inspection (Wireworm, grub, BLB, SCM)

After soybean harvest/Soy seed order
Fall Baits or Digging (if no crop inspection)
(if wireworms/grubs are a threat)

Soybean planting
Spring Baits or Digging (Wireworm/Grub)
or Crop Inspection (Wireworm, grub, BLB, SCM)
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Corn/Corn Rotation
Corn Harvest/Corn seed order
Fall Baits or Digging
(Limited Opportunity for Scouting)

Corn planting
Spring Baits or Digging (Wireworm/Grub)
or Crop Inspection (Wireworm, grub, SCM, CRW)

After Corn harvest/Corn seed order
Fall Baits or Digging
(Limited Opportunity for Scouting)

Corn planting
Spring Baits or Digging (Wireworm/Grub)
or Crop Inspection (Wireworm, grub, SCM, CRW)
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Things to Consider
• Planting non-NNI areas in fields of corn or
soybeans if seedcorn maggot is your pest of
concern
– Soil inspections not applicable for SCM
– Crop loss inspections must be done in untreated
areas of the field
– Non-NNI areas need to be large enough that 10
scouting locations (5 good stand, 5 poor stand),
10 metres apart can be assessed
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Seedcorn maggot on Soybeans
• Only if on a corn/soy or soy/soy rotation in that field
and experience crop loss threshold (crop inspection),
will growers have an opportunity to demonstration
need for NNI seed treatment for seedcorn maggot
• There are NO alternative products available for
seedcorn maggot on soybeans
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If Bean leaf beetle is your main pest
• unless in a soybean/ soybean rotation and you
experience crop loss at threshold, you won’t be able
have an opportunity to demonstrate need to
purchase or use a NNI seed for bean leaf beetle
protection
• Crop Inspection only way to prove need for this pest
(BLB will only do crop damage in soy crop)
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Black Cutworm or Soybean Aphids
• No opportunity to access NNI seed for either
of these pests
• Will need to use alternative control products
for these pests if thresholds reached
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Alternative Control Products
• Corn
– Wireworm, Grubs and Seedcorn maggot
• Force 3G (tefluthrin)
– In-furrow granular insecticide – insecticide boxes
($15K per 12 row planter)
– Black Cutworm
• Cry1F or Vip Bt corn hybrids for those with frequent
history
• Foliar insecticides at threshold
– Corn rootworm
• Crop rotation best
• Pyramid rootworm Bt hybrids
• Force 3G or Lorsban 15G (suppression only)
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Fortenza Seed Treatment
•
•
•
•
•

New this Fall 2015
Syngenta – cyantraniliprole
Chemical Group 28 (not under Class 12)
Corn, canola, rapeseed and mustard
Cutworm, wireworm and European chafer
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Alternative Products
• Soybeans
– Grubs, Wireworms, Seedcorn maggot
• No alternative products available
– Bean leaf beetle
• Foliar insecticides at threshold
– Soybean aphids
• Foliar insecticides at threshold
• Refer to OMAFRA Publication 812, Field Crop
Protection Guide for foliar insecticide options

57

Cultural Control
• Crop rotation has limited impact on wireworm and
grubs populations
• Tillage provides some control for wireworms and grubs
but not equivalent to chemical control and may have
other negative impacts
– Need three or four times in late spring to see some impact
– Tillage increases risk of seedcorn maggot

• Biological control/natural enemies for below ground
pests are not reliable/limited control
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Foliar Insecticide Applications
• Time insecticide applications to minimize bee exposure
during bloom
• Spraying in the evening after 8 pm when temperatures
are below 13°C helps minimize honey bee exposure,
unless there is evidence of a strong temperature
inversion.

• The second best option is to spray early in the morning
before 7 am.
• If you plan to spray, contact beekeepers who have hives
within 5 km of the field so that they may take further
measures to reduce risk of exposure.
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• Describes all Early Season
Pests of Field Crops
• Factors/Conditions that
Increase Risk
• Scouting Techniques
• Action Thresholds
• Management Strategies
• Natural Enemies and
Pollinator Protection
• Hardcopy and eBook
• Free – English and French
http://www.gfo.ca/pestguide.aspx
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www.ontario.ca/bx1n
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http://www.omafra.gov.on.ca/english/pollinator/meeting-reg.htm
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