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The Future of Neonics: 
Can we have healthy crops 
and healthy wetlands?

John Gavloski

Entomologist. Manitoba Agriculture and Resource Development



Neonicotinoid Seed Treatments in Field Crops in 
Canada

• Helix (T),* Prosper (C), Nipsit (C), Canola, mustard
Gaucho (I), Sombrero (I)

• Cruiser (T), Poncho (C), Nipsit (C), Small grains and corn 
Raxil ProShield (I), Sombrero (I), Alias (I)  

• Cruiser (T), Stress Shield (I), Soybeans
Sombrero (I), Alias (I) 

• Cruiser (T), Actara (T), Titan (C), 
Nipsit (C), Clutch (C), Potatoes
Admire (I), Alias (I), Assial / Aceta (A), 

* T=Thiamethoxam C=Clothianidin I=Imidacloprid A=Acetamiprid



Questions?

• Why all the controversy?

• Should they be totally phased out, are there 
alternative insecticides available?



Summary
• Update on re-evaluation. 
• The Science behind the concerns (controversy?).

• Pollinators
• Aquatic organisms

• Alternatives
– Canola
– Cereals
– Soybeans and Pulse Crops
– Corn
– Potatoes

• Sustainable use plan for neonics



Pollinator Assessment

• In 2012 a pollinator focused re-evaluation of the 
three neonicotinoids initiated.

• Decisions published on April 11, 2019.



Pollinator Assessment –
Decisions

• Cancelled many uses on crops bees find 
attractive, such as orchard trees.

• Application on some crops, such as berries and 
fruiting vegetables, not allowed before or during 
bloom.

• Seed treatment uses acceptable: label 
statements on cereals and legumes to minimize 
exposure of pollinators to dust during planting.



Cyclical Re-evaluation: Imidacloprid

• On Nov. 23, 2016, PMRA proposed to discontinue 
all agricultural uses of imidacloprid. 

• Based on water quality data, predominantly from 
eastern Canada.

• Most detections of imidacloprid in eastern Canada 
were exceeding the acceptable threshold of 41 
ng/L.



Hort vs. Field Crop Production

• Field Crops – most neonics applied as seed 
treatments.



Aquatic Special Reviews:
Clothianidin and Thiamethoxam

• Also indicated these substances have been 
measured at levels expected to be harmful to 
aquatic organisms.

• Proposed the phase out all outdoor uses of 
clothianidin and thiamethoxam.



Current Status and Revised Timelines

• Health Canada reviewing a substantial amount of new 
information that has been received. 

• Initially committed to reporting findings on potential risks 
to aquatic organisms by end of 2019.

• Final decisions expected in fall of 2020



Toxicity of Neonicotinoids

• Highly toxic to insects

• Low toxicity to vertebrates



Movement of Neonicotinoid Seed Treatments in 
Plants

• Mainly translocated by xylem.
• Once taken up by a leaf, not translocated in the 

plant to new leaves.
• Thus may be most concentrated in oldest leaves 

and decrease in newer leaves as they are 
produced.



Persistence Issues

• Trace levels of imidacloprid (1-2 ppb) were detected 
in untreated sunflowers grown one year after a 
seed-treated crop had been planted in the same 
soil.

• Bonmatin et al. 2005. In: Environmental Chemistry, Green Chemistry and 
Pollutants in Ecosystems. Pg. 483-494. 



Pollinator Issues: Release of Neonicotinoids in 
Dust

• Talc previously added to seed boxes of planters to help 
the flow of the sticky treated seeds. 
– Excess talc exhausted during planting.

• Levels of thiamethoxam and clothianidin that exceed 
levels lethal to honey bees have been found in the 
exhausted talc. 

• Krupke et al. 2012. Multiple routes of pesticide exposure for honey 
bees living near agricultural fields. PLoS One. 7: e29268.

• Deflectors can direct this dust at the soil surface.



Fluency Agent

• New seed lubricant for corn and soybeans.

• 1/8 cup per 80,000 seeds in corn; 
• 1/8 cup per 140,000 seeds in soybeans.



Fluency Agent

• Research in Ontario in 18 fields in 2012.
• There was less dust produced with the fluency agent (by 

68%) but the dust had a higher concentration of neonic in 
it (3.7 fold). 

• Taking those two factors together, there was a 28% 
reduction in neonic dust when using the Fluency Agent.

• So additional measures are required to help reduce the 
dust.



Neonicotinoids in Pollen and Nectar
• Small concentrations of neonicotinoids are found in both the pollen 

and nectar of seed-treated crops:
– Maximum from canola seed treated with clothianidin at label 

rates = 3 ppb in pollen and 3.7 ppb in nectar (Cutler and Scott-
Dupree. 2007).
• No long-term impact on honey bees detected.

– Clothianidin in corn pollen from seed treated at label rates = 3.9 
ppb (Krupke et al. 2012).

– Doses > 40 ppb needed for abnormal honey bee foraging 
behaviour (Yang et al. 2008. J. Econ Ent. 1743-1748).



Neonicotinoids in Guttation Fluids; 
Pollinator Issue?

• Guttation fluids (the excretion of xylem fluids at leaf 
margins) of seed-treated corn plants can contain high 
concentrations of imidacloprid, clothianidin, and 
thiamethoxam, and these droplets are highly toxic to honey 
bees.

• Girolami et al. 2009. Journal of Economic Entomolgy. 102: 1808-1815.

• How likely bees are to contact these fluids is uncertain.



“Pollinator Protection and Responsible Use of Insecticide 
Treated Seed”            

PMRA - January 2014

• Best Management Practices:
– Determine if fields have a high pest risk before making a decision 

to use treated seed.
– Use insecticide treated seed only where necessary.
– All growers should take care to reduce/control insecticide treated 

dust exhausted from planters.
• Use deflector equipment, where appropriate, to direct exhaust to the 

ground level and thus reduce dust drift.
– Use appropriate seed flow lubricants. 



Neonicotinoid Residues in surface water

• Characteristics of Neonicotinoids resulting in high residues 
in surface waters:

– High water solubility
– High half-lives in soil and water
– High leaching and runoff potential

– Morrissey et. al. 2015. Environment International. 74: 291-303.



Neonicotinoid Residues in surface water

• Majority of surface water contamination is expected 
to be through runoff after major precipitation events.

• Chiovarou and Siewicki. 2008. 
• Hladik et. al. 2014. Environ. Pollution. 193: 189-196.



Toxicity of neonics to aquatic organisms

• Ephemeroptera, Trichoptera and Diptera appear to be the 
most sensitive.

• The standard test species Daphnia magna appears to be 
very tolerant.
– Morrissey et al. 2015. Environment International. 74: 291-303.

• Fish, algae, amphibians and molluscs 
are relatively insensitive to neonicotinoids.
– Anderson et al. 2015. Science of the Total Environment. 505: 409-422.



Water Testing from Saskatchewan Wetlands

• Water sampled from 136 wetlands in Saskatchewan in 
2012 (pre-seeding, growing, harvest) and 2013 (pre-
seeding).

• Clothianidin and thiamethoxam found in the majority of 
samples.

% wetlands with neonics detected

• Main et al. 2014. Widespread Use and Frequent Detection of Neonicotinoid 
Insecticides in Wetlands of Canada's Prairie Pothole Region. Plos ONE. 9: 
e92821.

Spring 2012 Summer 2012 Fall 2012 Spring 2013
36 62 16 91



Surface water Sampled from 9 streams in Midwest U.S. - 2013

• Neonicotinoids were detected at all 9 sites sampled.
• Pulses of neonicotinoids associated with rainfall during 

seeding, suggesting seed treatments as the likely source.
• Concentrations may frequently exceed chronic aquatic 

toxicity values during growing season.

– Hladik et. al. 2014. Widespread occurrence of neonicotinoid insecticides in 
streams in a high corn and soybean producing region, USA. Environ. Pollution. 
193: 189-196.



Neonic Residue Sampling in Water and Soil in 
Ontario - 2013

• Water samples taken in (puddles) or around (puddles, 
ditches, drains) corn fields.

• Clothianidin and thiamethoxam detected in 100% and 
98.7% of water samples.

• Residues in water within corn fields increased 6-fold during 
the first 5 weeks after planting.

• Two soil samples collected from within a conservation area 
contained detectable levels of clothianidin.

• Schaafsma et al. 2015. PloS ONE 10(2).  



Neonic Residue Sampling in Water and Soil in 
Ontario - 2013

• “Neonicotinoid concentrations (2.41 ng/mL) in water 
samples collected from around maize fields were 
approximately 13 fold greater than the mean level 
of 0.185 ng/g for total neonicotinoids reported for 
water from wetlands of the Canada Prairie pothole 
region associated with canola production during the 
crop growing period.” 

• Schaafsma et al. 2015. PloS ONE 10(2).  



Sampling of Surface and Ground Water in 
Manitoba - 2017

• Surface water collected from 33 sites.
• Ground water collected from 8 wells.

• Thiamethoxam most common detected, followed by 
clothianidin and imidacloprid.



Sites included major rivers, streams and lakes



Neonics in Surface and Ground Water in Manitoba - 2017

Insecticide Post seeding Growing Season Post Harvest
Detected

Imidacloprid 7 6 3

Thiamethoxam 20 18 5

Clothianidin 8 8 7

Above 41 ng / L (PMRA Long-term guideline for Imidacloprid)

Imidacloprid 0 1 (114 ng/L) 3

Thiamethoxam 2 5 0

Clothianidin 2 5 1

33 surface water sites sampled, 8 additional ground water sites sampled 
during growing season. 

Notes:- Proposed long-term guidelines for thiamethoxam= 26 ng/L; Clothianidin = 1.5 ng/L
- PMRA guidelines differ from those of Canadian Council of Ministers of the Environment.



Discrepancies in aquatic life guidelines for 
neonicotinoids among jurisdictions

• Many jurisdictions (e.g., CCME, PMRA, US EPA, EU, etc.) have developed 
water quality guidelines for protection of aquatic life for neonicotinoids.

• Guidelines differ among jurisdictions due to differences in derivation 
methodologies, data availability, software, applied safety factors.

• NNIs are often found as mixtures which have an 'additive toxic effect' to 
aquatic life.

• The CCME is in the process of drafting water quality guidlines for protection 
of aquatic life for five neonics. Public review is planned for 2020.



Reduction in Neonic Residues by Wetland Plants 
in Saskatchewan

• Neonicotinoids detected in 43% of wetland 
plants.

• Field horsetail, northern water plantain, and 
broadleaf cattails with high rates of detection.

• Unvegetated wetlands had higher 
concentrations of clothianidin and thiamethoxam
than vegetated wetlands. 

– Main et al. 2017. Science of the Total Environment. 579: 1193-1202.



Strategy to Minimizing Insecticides in Surface and 
Ground Waters

• Use only when necessary
• Wetland vegetation
• Timing – for foliar insecticides
– Admire / Alias labels: “Avoid application when heavy rain 

is forecast”.



Alternatives to Neonics –
Canola

• Currently used to Manage: Flea beetle

Alternatives
• Diamides
– Lumiderm, Fortenza Advanced



Looking Ahead
Additional Insecticides for Flea Beetles? 

• RNA interference (RNAi)
– RNA molecules used to silence gene expression 
– Targeted 
– How quickly will flea beetles stop feeding?
– By mid-2020’s possibly.



Alternatives to Neonics –
Cereals (wheat,barley, oats, rye)

• Currently used to Manage: Wireworms

Alternatives
• Diamides
– Lumivia



Life After Neonics - The UK Experience
Scott Cockburn, Syngenta, United Kingdom

CropConnect 2020 – Winnipeg, MB

• Neonics would provide about 6 weeks of protection 
for aphids vectoring barley yellow dwarf virus.

• Since the neonic ban:
– More interest in practices to encourage predators of 

aphids in cereals, such as cover crops, reduced tillage, 
etc.

– BYDV Assist – app to help plan aphid control strategies.



Alternatives to Neonics –
Soybeans and Pulse Crops

• Currently used to Manage: Wireworms and Seedcorn
maggot

Alternatives
• Diamides
– Fortenza (Soybeans only)

• Spinosyns
– Scorpio Ant and Insect Bait (suppression of wireworms)



Alternatives to Neonics –
Corn

• Currently used to Manage: Wireworms, Seedcorn
maggot, corn rootworm

Alternatives
• Fortenza (wireworms)
• Pyrifos 15G (corn rootworm)



Alternatives to Neonics –
Potatoes

• Currently used to Manage: Wireworms, aphids, 
leafhoppers, Colorado potato beetles, potato flea beetle.

Alternatives for wireworm management:
• Capture (bifenthrin)
• Pyrifos 15 G, Pyrinex (chlorpyrifos)
• Thimet 20-G

• Future products - Broflanilide



Useful Management Practices:
Prairie Strips

• What they are:
– Sowing native prairie species in narrow bands along 

contours and at the base of slopes.
– STRIPS project website: http://www.prairiestrips.org

• What they can do:
– “Neonicotinoid concentrations in water and soil were lower 

at fields with prairie strips.”
• Hladik et al. 2017. Agriculture, Ecosystems & Environment. Vol. 241: 160-

167. 



Neonicotinoids

• Reasons to use  (when needed)
– Flea beetle control in canola
– Wireworm repellency; 
– Possible control of some other insects
– Possible vigour effect (under some conditions)

• Reasons not to Overuse
– High leaching and runoff potential
– Pollinator issues if dust exhausted
– Potential resistance
– Flare of spider mites and other insects
– Cost 



Seed Treatments as growth promoters?

• Some studies show some increased early season-vigour, regardless 
of whether insects are present, from neonicotinoid seed treatments 
used under stressful growing conditions.

• Cataneo et. al., 2010. Seed Science and Technology. 38: 248-251.

• In other studies this vigour effect could not be detected. 
• Wilde et. al. 2007. J. of Ag. and Urban Entomol. 24:177-193. 

• So a potential increase in crop vigour may occur, but may be 
dependent on growing conditions. 



Neonicotinoid Seed Treatments: When to Use?

• Use in canola when flea beetles a high risk
– can be chronic concern in Canadian prairies.

• Use in fields were wireworms or seedcorn maggot 
anticipated to be a concern.
– Sporadic and infrequent concern in Canadian prairies.

• Take measures to prevent exhausted dust from being of 
harm to pollinators.



Summary

• Expect final decision

• Need targeted use for higher risk insects. 
• Need to use strategies to avoid runoff to wetlands.

• Alternatives are available.



Discussion and Questions?

John Gavloski
Entomologist
Manitoba Agriculture and Resource Development

Phone: (204) 750-0594
Email: John.Gavloski@gov.mb.ca
Twitter: @Johnthebugguy
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