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Most bee poisoning incidents occur when:

• Insecticides are applied 
• when bees are foraging 
• to bee-pollinated crops when in bloom
• to blooming weeds in orchards or field margins 
• drifting onto blooming plants adjacent to the target crop

• Bees collect insecticide-contaminated pollen or nectar from 
treated crops that do not require bee pollination

• Bees collect insecticide-contaminated nectar or pollen from 
plants treated with systemic insecticides

• Insecticides contaminate nesting materials (soil for ground-
nesting bees, leaves collected by leaf-cutting bees)

• Bees collect insecticide-contaminated water (drip tape, 
chemigation, drift into water sources)

• Beekeepers and growers do not adequately communicate

• List adapted from “How to Reduce Bee Poisoning from Pesticides”



Pollinator Habitat Too Close to the 

Crop (if you are using pesticides) !

Photo by Ramesh Sagili – from How to Reduce Bee Poisoning from Pesticides



Squash Bees Nesting in the Crop 

Photos from Kristen Brochu – Cornell University



Acute Toxicity of Pesticides to Worker Bees – from Wild Pollinators of Eastern Apple 
Orchards and How to Conserve Them – Cornell University

Neonicotinoids



Limitations of our knowledge of 
pesticide effects on bees

• Most pesticides have only been tested in the lab for acute 
contact toxicity on individual honey bee worker adults

• Only recently started testing for acute and chronic oral toxicity 
to honey bees

• Most insecticides are neurotoxins – effects on behavior still 
being established

• Effects on larvae, reproduction, whole colonies – very few 
recent studies

• Interactions among pesticides and with pathogens, parasites, 
and beneficial organisms (including fungi) – very few recent 
studies

• Effects of adjuvants – some have recently been shown to affect 
bee learning and behavior

• Effects on others besides honey bees. Honey bee colonies 
relatively insulated from pesticides by large numbers. More 
effects at lower concentrations on bumble bees and solitary 
bees in recent studies.



Routes of Bee Exposure to Pesticides



Routes of Exposure for Non-

Systemic Pesticides

• Direct application to flowers of crop plants 
visited by bees (especially fungicides)

• Drift onto non-target plants visited by bees

• In air where bees travel

• In water collected by bees

• In or around nesting site (e.g. ground-nesting 
bees)

• For honey bees:  applied by beekeeper to 
manage mites



Systemic Pesticides



Additional Routes of Exposure for 

Systemic Pesticides

• In nectar and/or pollen of target plant

• In nectar and/or pollen of non-target plant

• In guttation water (xylem sap exuded 

overnight) of target or non-target plants

• Increased movement into water because 

systemic pesticides are typically highly water-

soluble

• Biggest demonstrated problem – drift of dust 

from seed treatments



How Neonicotinoids Can Kill Bees

Xerces Report
http://www.xerces.org/neonic-report-exec-

summary/

Summarizes current knowledge, identifies data gaps



What Are Neonicotinoids?

• Systemic insecticides – travel upwards through the plant –
in pollen and nectar 

• Target the same site in the insect nervous system as 
nicotine 

• Two groups by bee toxicity: 
• Highly toxic to bees: imidacloprid, thiamethoxam, clothianidin, 

dinotefuran, nitenpyram
• Less toxic to bees: acetamiprid, thiacloprid

• Some are highly mobile in water and thus may 
contaminate surface or ground water

• Some are very slow to break down and thus may build up 
in soil and/or plants with repeated use, even over a 
period of years



Corn planting – Note dust

Source: http://www.producer.com/2013/05/no-yield-benefit-from-neonicotinoids-scientist/

Over 95% of the 97 million acres of corn in the US are 
planted with seed treated with clothianidin or 
thiamethoxam

http://www.producer.com/2013/05/no-yield-benefit-from-neonicotinoids-scientist/


Honey bee pollen collected from hives 
near corn fields at the time of planting

From the report of the Corn Dust Research Cooperative – OSU – July 2015



Canada – proposed ban on imidacloprid –
based on movement into water and 
effects on aquatic insects



Sublethal effects of neonics on bees

• Delay in larval development

• Changes in behavior

• Reduction in learning

• Decreased foraging activity, feeding activity

• Decreased reproduction of bumble bee colonies

• Reduction in wax comb production

• Reduction in survival of winter bees

• Increased susceptibility to Nosema ceranae

• Reduction in activity of genes for defense against N. ceranae
and viruses, and increased replication of deformed wing virus 
in treated bees as dose increases

• Blacquiere et al. 2012, Pettis et al. 2012, DiPrisco et al. 2013



New CT State Law

• Restricts the neonicotinoids most highly toxic to 
bees to licensed applicators

• Prohibits application to linden trees

• Prohibits application to blooming plants during the 
bloom period (with some exceptions)

• Identifies best management practices to reduce 
dust from seed treatments



Recommendations to protect pollinator habitat
1. Pesticide practices

• Do not apply pesticides highly toxic to bees during bloom.

• Use Integrated Pest Management (IPM) to limit pesticide 
use to where it is most needed and most effective. Consider 
alternatives to pesticides.

• Don’t use pesticides where they are not needed or not 
effective against the target pest.

• Minimize drift and turn off application equipment near 
water sources.

• Evaluate the bee toxicity of pesticides and choose less toxic 
options. 

• Consider less hazardous pesticide formulations and length 
of residual toxicity to reduce bee exposure. 

• Remove blooming plants in or near the application area 
before spraying.

• Identify pollinator nesting as well as foraging habitats and 
protect them from pesticides.



Recommendations to protect pollinator habitat
2. Habitat considerations

• Identify fields, orchards, or landscapes where pesticides are likely 

to be used near any proposed pollinator habitat 

• Identify potential patterns of drift and water drainage.

• Know the field history of your site and if there are potentially long-

lived pesticide residues in the soil.

• Create buffer zones between pollinator habitat and treated areas –

using plants not attractive to pollinators – windbreaks of conifers 

and grass filter strips.

• How much buffer is enough? Xerces says 40 ft. from ground-based 

pesticide applications, 60 ft. from air-blast sprayers, 125 ft. from 

crops treated with the most toxic neonicotinoids.

• Work with growers to avoid pest problems – don’t plant alternate 

hosts for crop pests or diseases or aggressive crop weeds.
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