


Introduction

Wireworm management
starts here

Wireworms are among the most
economically significant early-season
stress factors for many western Canadian
crops. They prefer to feed on cereals,

but wireworms can also cause significant
damage to lentils, potatoes, corn,
soybeans, sugar beets, canola

and sunflowers.

Use this guide to help identify wireworm
damage, better understand the factors
that influence their behaviour and develop

control strategies to protect your crops.
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|dentification

Wireworms cause damage only in their larval stage,

but it helps to know what the other stages look like

s0 you can identify whether a field has an infestation
or is at risk of developing one.

e Larvae are slender with
hard, smooth, jointed
bodies. They are usually
reddish-brown, but can
be yellow or white, with
three pairs of legs behind
the head and a notched
tail segment.

e Pupae. When larvae are fully grown, they pupate
below the soil surface. This usually happens
in the middle of summer and lasts less than a
month. Adults overwinter in the soil and emerge
the following spring.

e Adults. Click beetles
are hard-shelled
and black-brown in
colour. They make
a distinctive clicking
sound when they flip
from their backs to
their feet.
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|dentification

Full-grown larvae range from 0.5 to 1.5 inches
in length, while adult click beetles range from
0.25 to 0.5 inches long.

There are about 30 different species of
wireworm, however not all are
economically significant.

Three species to watch out for:

An Agriculture and Agri-Food Canada study, led by

Dr. Wim van Herk and Dr. Bob Vernon in collaboration with

Ted Labun, Syngenta Seedcare Technical Lead, found the three
most prevalent wireworm species across Western Canada are
Selatosomus aeripennis destructor, Limonius californicus and
Hypnoidus bicolor.

S. destructor is the largest of these species and the most
destructive even at moderate populations. Heavy infestations
can result in crop failure. Meanwhile H. bicolor, the most
common species, is smaller and therefore able to do less
damage even at moderate populations.

While H. bicolor and S. destructor are still considered the
most common species, L. californicus appears to be
increasing in relative importance.

S. destructor

van Herk, W.G., et al. (2021). Distribution of Pest Wireworm (Coleoptera: Elateridae)
Species in Alberta, Saskatchewan, and Manitoba (Canada). Environmental Entomology.
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Life cycle

Season Life cycle stage

Winter Adults overwinter in soil throughout
a field.

Late April - Adults emerge in early spring.

Early May

Late May - Females lay between 200 and 400

Early June €ggs, ranging from the soil surface
down to a depth of 15 cm.

Late May - Larvae hatch within three to seven

Early weeks and spend the next three

September to five years feeding on roots and
germinating seeds, moving up
and down in the soil profile as
conditions dictate.

Variable When they’re ready, usually around

July, larvae go through a short, one
month pupation about 5-10 cm
below the soil surface. Emerged
adults overwinter in the soil.
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Life cycle

Because of their long and somewhat

variable life cycle, a field infested with wireworms is
likely to contain populations at all growth stages, all
at the same time.

See the life cycle chart below for more information.
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\

3-5VYears

Did you know: The larval stage can last several
years. At this stage, wireworms are actively
feeding on germinating seed, plant roots, and
underground stems which damage crops.
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Outbreak factors

A single generation of wireworms can live in the soil
as larvae for up to five years. Factors that prompt or
suppress their feeding activity include the following:

Weather

¢ \When soil temperatures warm up in the spring
and reach 10°C, wireworms move up into the
top few inches of the soil surface, ready to feed.

e Hot, dry weather (around 25°C) sends
wireworms deeper into the soil profile; they can
burrow down as far as a metre.

e Cool, damp weather in the spring is ideal for
wireworm feeding on susceptible crops.

Food supply

e After a long winter, wireworms are ready to
start feeding. As soon as crops are planted,
germinating seeds start to release CO,, attracting
wireworms. When feeding intensity is high,
a significant reduction in stand establishment
results three to four weeks after planting.
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Outbreak factors

Soil conditioning

e Fields with cereal crops in their rotation are
highly susceptible to wireworm damage.

¢ Recently broken sod is prone to high
wireworm populations.

e Silty, medium-textured, well-drained soils appear
to be favourable to wireworm damage.

¢ Wireworms will survive a summerfallow rotation,
even when a crop is not planted. They can
survive on nothing but decaying plant matter
for up to two years.

e Decomposing crop residue from the previous
year creates CO, and attracts wireworms to the
soil surface.

¢ \Wireworms migrate vertically in the soil profile
during the growing season. After harvest,
as winter approaches, they move deeper into
the soil.
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What's at stake?

e Patchy plant stands and yield loss.

¢ \Wounds on seeds, roots and below-ground
stems are openings for disease.

¢ \Wireworm feeding can kill seedlings outright.

¢ |n Alberta, wireworm damage in wheat crops
ranges from one to 50 percent annually.’

" Alberta Agriculture and Forestry, Wireworm Factsheet

Severe wireworm damage can result in no crop stand at all.
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Scouting

Because they are extremely elusive, it's often
difficult to accurately identify crop damage caused
by wireworms — it can be mistaken for a seeder
miss, a poor seed lot, dry growing conditions,
cutworm damage or herbicide carryover. Careful
examination is needed for accurate identification.

Telltale signs of wireworm feeding include:

¢ Hollowed out seeds and dead seedlings.

e Stems that are shredded, but not cut off.
(That’s cutworms.)

A hollowed out seed can be a sign of wireworm feeding.
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Scouting

¢ Plants where the central leaves are
dead, but outer leaves are still green.

* Row sections missing in otherwise healthy
stands. Wireworms tend to feed along
Crop rows.

e Thin stands or no stand.

Wireworm-damaged plants will emerge and then die off, causing patchy and uneven
emergence in the field.
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Scouting
Confirm your suspicion

If you think you see wireworm damage to the crop,
dig into the soil to find the insects. Do this early

in the spring when warm soil temperatures and
germinating seeds are keeping them close to the
surface. You may need to dig deeper if

conditions are dry.

You can also identify problem areas at harvest
- thinner stands, lower yields and higher weed
populations can all be an indication that you
may have a problem.

Wireworm feeding on a cranberry bean.  Wireworm feeding damage occurs

mainly underground and leaves wounds
that are ideal for disease establishment.
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Method 1:

Bait trap

Ingredients:

e Small plastic ¢ \ermiculite
gardening pot with e \Wheat
holes in the bottom o Water

e Plastic pot saucer
(to use as a lid)

Instructions:

1. Take the plastic pot and confirm the holes
in the bottom are not obstructed.

2. Fill the pot about half full of vermiculite.
The vermiculite is needed so the wheat
will germinate and release CO,. That CO,
will attract wireworms to the trap as the
wheat grows.

3. Spread about 20 grams of wheat over the
vermiculite.

4. Finish filling the pot with more vermiculite,
then give the whole trap a good soak with
water to allow the wheat to germinate.
Now you’re ready to go out to the field.
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Placement:

1.

Scout the field and think about what it looked like
in the spring and after harvest last year. Areas
where wireworms caused damage may have
experienced uneven emergence and thinner
stands. These are good spots to place a trap.

Dig a shallow hole in the soail, place your trap
in the hole and cover it with soil. Be sure
there’s one to two inches of soil over the trap,
ensuring the wireworms will enter through the
bottom and top of the trap.

Place the plastic pot saucer over the trap.
This will keep the trap moist if a bout of hot,
dry weather occurs. Make sure you flag your
traps so you can find them again easily!

You will need about 20 evenly spaced bait
traps per acre to reasonably assess the
presence of wireworms in a field.

After 10 to 14 days, you’ll need to return to
the field and dig up the trap. The wheat within
the trap will be fully germinated, so pull the
plant apart. If there are wireworms in the field,
they will be right on top of the trap, as well as
feeding among the plants.
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Method 2:

Bait balls

Because wireworm larvae tend to remain where
they hatch, moving vertically through the soil profile
rather than side to side, infestation levels can vary
widely from field to field and even acre to acre.

If digging confirms the presence of wireworms,

bait balls can help you assess where they are

in the field.

Bait balls are typically made from wheat flour

or oatmeal and release CO, to attract wireworms
looking for food. They should be used prior

to planting so they do not compete with a
germinating crop as a food source for

hungry wireworms.

It’s important to remember that bait balls are a
good measure of insect presence, not density.

Oatmeal bait ball. Bait ball in nylon.



Wireworm Management Guide 17

Scouting
Bait balls

To make one bait ball, mix 1 to 1%2 cups of
oatmeal or wheat flour with 2 tablespoons of
honey and up to a half cup of water until the
mixture sticks together enough to make a ball.
Place the ball directly into the ground or tie it
up in a mesh bag, old sock or cheesecloth for
easy retrieval.

Bury the bait balls in 4- to 6-inch deep holes and
mark with flags. About 20 evenly spaced bait
balls per acre will give you a reasonable
assessment of the presence of wireworms.
Check the baits 10 to 14 days after installation.

Keep in mind that bait balls aren’t infallible.

If there are other food sources, such as volunteer
crops from the previous year, wireworms may not
come to the trap. That being said, bait balls are
an excellent assessment tool.

Alternative bait traps include wheat traps and
Vernon pitfall traps. Both are inexpensive ways to
monitor populations in the field.
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Management practices

Once in a field, wireworms cannot be eradicated.
Strong stand establishment is key to mitigating
damage.

1. Soil conditions. Planting into warm, moist soils
will encourage rapid, strong crop emergence so
seedlings can better recover from any wireworm
feeding.

2. Increase seeding rate. If you know the field
has high wireworm populations, consider
increasing your seeding rate to compensate
for seedling loss.

3. Watch seeding depth. Optimizing seeding
depth by crop is very helpful in minimizing
wireworm damage. Seeding too deep weakens
young seedlings and delays emergence,
making them vulnerable to wireworm damage
and resulting in a poor plant stand and
establishment.

4. Treat your seed. Use an insecticidal
seed treatment in fields with known
wireworm infestations.
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Do you have wireworms?

Yes, | have wireworms

Once you’ve determined if you have wireworms
in your field, create a plan for your farm. Not

all wireworm populations require a mortality
seed treatment, so tackle your worst acres first.,
See below for more information on which seed
treatment will be best for your field.

What is the population intensity in your field?

MODERATE
re-plant 20-30% 10-15%
often plant stand
required stand reduction
reduction

(o) Equento’ (}) Cruiser’Vibrance Quattro

PLINAZOLIN® technology

Go to page 20 Go to page 25
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(¢) Equento

PLINAZOLIN" technology

Wireworms, you’ve met your match.

A first-of-its-kind mortality solution for wireworms
with both contact and systemic activity plus
broad disease protection so you can seed with
confidence, even under high wireworm pressure.

Product benefits

e Features PLINAZOLIN® technology (see page 21)
for unrivalled control of wireworms this year,
reducing populations for next year.

e Contact activity kills wireworms that come in
contact with the seed, and systemic protection
guards from wireworms that feed on the
seedling. (see page 22)

¢ Two insecticide and four fungicide active
ingredients to protect your seed against early-
season threats

e Added benefits of Vigor Trigger and Rooting
Power to help get crops off to a stronger, more
vigorous start even in tough early-season
conditions (page 24)

[=] 7. [u]

For more information, visit: E?. LN

[=]
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PLINAZOLIN® technology

A novel mode of action with contact activity

Chemical class: Isoxazoline
IRAC MOA group: 30

Acts by contact and ingestion

Stops the relaxation of muscles

Slow action allows time for ingestion

No known cross resistance to other insecticides

IRAC Mode of Action Group 30 complementary
to neonicotinoids and diamides in seed treatment.

DYK: Studies done by AAFC Canada in
partnership with Syngenta and others showed
the commercial rate of PLINAZOLIN®

technology (7.5 gai/100kg seeds) provided
91% reduction in wireworms compared to
the check.

Source: van Herk WG, Vernon RS, Labun T, Spies J.
Isocycloseram, a novel isoxazoline insecticide seed treatment
for protection of wheat and barley and mortality of wireworms,
Limonius californicus (Coleoptera: Elateridae). J Econ Entomol.
2024 Oct 14;117(5):1926-1937.
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Double-defense
against wireworms

Equento Cereals is the only seed treatment to
feature two modes of action for double-defense
against wireworms.

Contact activity of PLINAZOLIN technology
kills wireworms as they come into contact with
the treatment on the seed, both from ingestion
and surface contact, quickly protecting the crop.

PLINAZOLIN remains bound to the seed, with
limited movement in the stem and roots.

\ -

opy ree

0.01mg ai/seed 0.1mg ai/seed

Source: Jealotts Hill, 2019 - Wheat plants 14 DAS
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Thiamethoxam (Cruiser) moves throughout the
plant, providing systemic protection that guards
the growing seedling against later season flushes,
allowing the plant to progress past the point of
economic damage.

0.01mg ai/seed  0.1mg ai/seed

Source: Jealotts Hill, 2019 - Wheat plants 14 DAS

PLINAZOLIN technology
+ Thiamethoxam (Cruiser)

The result: More protection from wireworm
feeding for seeds and seedlings.
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ooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

The presence of wireworms plus abiotic
stress can exaggerate the impact of tough
spring conditions on your crop.

Equento Cereals features the added benefits of
Vigor Trigger and Rooting Power.

The Vigor Trigger effect helps your cereals
get off to a stronger, more vigorous start and
faster emergence — even in tough, cool early-
season conditions.

The Rooting Power of Vibrance, a key fungicide
component in Equento Cereals, helps your crop
develop larger, more robust root systems which
are critical in building yield.

Raxil® Pro Untreated Equento
Shield (bare seed) Cereals

Source: Source: Syngenta Canada research authorization trial, Okotoks, AB, 2025.
Photo taken 38 days after seeding.
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Q) Cruiser’Vibrance Quattro

If you have low wireworm pressure,
reach for a trusted wireworm solution.

Cruiser Vibrance Quattro is the trusted solution
in cereals that provides protection against
wireworms and excellent performance on

a broad spectrum of seed- and soil-borne
diseases. It also features the added benefits of
Rooting Power and Vigor Trigger to help get your
crop off to a vigorous, strong-standing start.

Benefits

e Convenient, ready to apply pre-mix covering a
broad range of seed- and soil-borne diseases

e Excellent control of Fusarium and
Rhizoctonia, along with wireworm protection

e The Vigor Trigger provides fast and even
emergence even in cool and wet early spring
conditions, allowing faster growing seedlings
to outgrow wireworm pressure

e A proactive wireworm management strategy

that delivers better value than a mortality
product in low wireworm populations.

Dfzed0

For more information, visit:
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