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POLL QUESTION #1 
Where do you primarily use your 

pesticide applicator license?
• Agriculture
• Forestry
• Right of Way
• Schools, Colleges, Universities
• Other public uses
• Other private uses



POLL QUESTION #2 
Have you taken this training 

before?
• Yes
• No
• I have taken other training on pollinators and 

pesticides



LESSON OBJECTIVES: 

2. Explain the difference between a pesticide’s 

toxicity and risk to bees.

4. Take steps to reduce poisoning of bees in 

exposure scenarios.

1. Recognize the role of pollinators in the 

environment and learn the lifecycles of 

common bee pollinators.

3. Judge pesticide application risk to bees from 

the Environmental Hazards section of the 

label.
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Bees vary greatly:
• Size

• Appearance

• Behavior

• Effectiveness as pollinators

• Floral choices

• Nesting locations

Photos: Oregon Department of Agriculture



WHERE DO BEES LIVE?
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Orchard Mason Bee
Osmia lignaria

FAMILY: MEGACHILLIDAE

- A spring bee.

- Flies for 3-4 weeks.

- Excellent fruit tree pollinator.

A. Melathopoulos

Lincoln Best



THE FAMILIAR BEE

Honey Bee (Apis mellifera)

Shelley Hoover, University of Lethbridge



Pollen

Brood
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Egg

3d old 
larva
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HONEY BEE POLLINATION

Orchard Fruit Berries

Vegetable Seed Hybrid Oilseeds

A. Melathopoulos
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HOW MANY HIVES?

1 4 12
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Bee Hive Tour

Shelley Hoover, University of Lethbridge



Top Brood Chamber

Bottom Brood Chamber

Lid

Honey Super

Bottom Board

Pallet

Brood Chamber

Shelley Hoover, University of Lethbridge



Queen

Drone (male)

Workers
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BEES, PESTICIDES & RISK 

RISK =
…the likelihood and 

magnitude of an 

adverse effect to 

bees as a result of 

exposure to a 

pesticide treatment.

Iris Kormann
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RISK =
Toxicity 

Exposure 

x

Bee attractive bloom

BEES, PESTICIDES & RISK 

Nesting material 

Nests

Water
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BEE EXPOSURE TO PESTICIDES

Contact
contaminated leaves or flowers

Consumption
contaminated pollen or nectar

Contact
gathering contaminated nesting material

Nest Exposure
contaminated cell material and food

Iris Kormann



LESSON OBJECTIVES: 

2. Explain the difference between a pesticide’s 

toxicity and risk to bees.

3. Judge pesticide application risk to bees from 

the Environmental Hazards section of the 

label.

4. Take steps to reduce poisoning of bees in 

exposure scenarios.

1. Recognize the role of pollinators in enhancing 

crop yields, and learn the lifecycles of 

common bee pollinators.



PESTICIDE LABELS AND 
POLLINATORS

Iris Kormann

Thanks to the

MP3 Working Group 

and North Central 

IPM Center

PRECAUTIONARY STATEMENTS



“…toxic to bees…”

Thanks to the

MP3 Working Group 

and North Central 

IPM Center



“Highly Toxic to Bees”
– LD50 is less than or equal to 2 μg/bee

“Toxic to Bees”
– LD50 is less than 11 μg/bee but greater than 2 μg/bee

Relatively Nontoxic
– LD50 is greater than 11 μg/bee

-Nothing on the label

ACTUTE TOXICITY & 

THE LABEL
LD50 (lethal dose 50%): the amount of pesticide applied in a single dose that on average kills one-
half of the exposed bees during the length of the study, usually 48 hours. One microgram (μg) 
equals one millionth (0.000001) of a gram. 

• Risk assessment considers single products and not synergistic effects of mixes

• Assumes honey bee responses are relatable to other bees,……………but………..

Thanks to the

MP3 Working Group 

and North Central 

IPM Center



beeaware.org.au

Death within a few hours

Harry Vanderpool

Photo by Ellen Topitzhofer

Acute toxicity Thanks to the

MP3 Working Group 

and North Central 

IPM Center



June 2013, Wilsonville, 
OR

Aphid treatment

Thanks to the

MP3 Working Group 

and North Central 

IPM Center



POLL QUESTION
Where on a pesticide label can 
you find out if a pesticide is 
considered toxic to bees?

Thanks to the

MP3 Working Group 

and North Central 

IPM Center



PESTICIDE TOXICITY
beeaware.org.au

Acute toxicity
Death within a few hours

Chronic toxicity
SUBLETHAL TOXICITY

“a lot of little nicks” –

Research shows lingering effects from exposure.

(e.g. neurological effects like impaired foraging. Other 

increased vulnerabilities, like disease susceptibility, 

delayed larval development, etc.)

Harry Vanderpool

Iris Kormann

Thanks to the

MP3 Working Group 

and North Central 

IPM Center



CHRONIC TOXICITY NOT 

CONSIDERED FOR MOST 

LABELS.

Thanks to the

MP3 Working Group 

and North Central 

IPM Center



Image: Laura Johnson

Toxicity from herbicides? 

2021 field notes

Thanks to the

MP3 Working Group 

and North Central 

IPM Center
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Herbicides
• Impact food sources: stunt plant growth, reduce or delay 

flowering of plants around the site of application, reduce forage 
quality

• Expose bees to surfactants: products often used in agricultural 
settings can contain surfactants that incapacitate the gas 
exchange system of bees, causing death.

Thanks to the

MP3 Working Group 

and North Central 

IPM Center

Images: Laura Johnson



“Highly Toxic to Bees”
– LD50 is less than or equal to 2 μg/bee

95% of US field corn has thiamethoxam or clothianidin seed treatment.

Systemic pesticides
Pesticide products applied via a seed treatment 

or to a plant’s roots can pose risk to bees.

Image: Laura Johnson



Poll question

Can pesticide products applied 

via a seed treatment or to plant 

roots pose risk to bees?

Thanks to the

MP3 Working Group 

and North Central 

IPM Center
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Calibrate your sprayer

Slide content adapted from George Hamilton

Thanks to the

MP3 Working Group 

and North Central 

IPM Center

To avoid legal 

implications 

associated with poor 

pesticide application, 

calibrate.

➢Ensures Targeted and Uniform Application

➢Less injury to crop and non-target organisms

➢Application of the Proper Amount of Pesticide

➢Save Money $$$$$$$
Cost of Re-treatment (Under Application)

Cost of Over Application-Sprayer problems 
can cost big money. “One grower over-
applied by 12%, which cost him an extra 
$2,938 in pesticides.” (pre-2022 costs) 
George Hamilton, UNH Extension

Pesticide efficacy = the right product, right rate, right time, and right place.



Calibration help: ~6-minute videos

• UNH Extension Boom Sprayer Calibration

• https://youtu.be/f05LW5nKDIQ

• UNH and Penn State Extension Air Blast Sprayer 
Pre-calibration Instructions and Calibration 
Process

• https://youtu.be/4LnOM-J7ApA

• https://youtu.be/fF3TPvH0cHk

• UNH Extension Backpack Sprayer Calibration 

• https://youtu.be/AIRs4WL9t9E

Thanks to the

MP3 Working Group 

and North Central 

IPM Center

https://youtu.be/f05LW5nKDIQ
https://youtu.be/4LnOM-J7ApA
https://youtu.be/fF3TPvH0cHk
https://youtu.be/AIRs4WL9t9E


• Replace worn or loose-fitting nozzles

• Clean nozzles (Do not clean sprayer nozzles with metal implement or try to blow 

out dirt or residue with your mouth!)

• Make sure all nozzles are the same type and size

• Consider use of air induction nozzles and/or drift reducing 
adjuvant

Thanks to the

MP3 Working Group 

and North Central 

IPM Center

Image: Laura Johnson

Nozzles: Target application,
Spray Drift Reduction



Thanks to the

MP3 Working Group 

and North Central 

IPM Center

Nozzles: Target application, 
Spray Drift Reduction

Image credit: George Hamilton



Reduce Spray Drift Potential 
to Non-Target areas

Thanks to the

MP3 Working Group 

and North Central 

IPM Center

Other labels limit spray at 

10mph or less

Don’t spray in wind



Drift example in Vermont

Spray here drifted

Field corn

Veg farm

*legal implications

*loss of efficacy to target organism

*loss of $$$$ for both farms

*yield losses for both farms

All photos here courtesy 

of Becky Maden, UVM 

Extension

Thanks to the

MP3 Working Group 

and North Central 

IPM Center
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MP3 Working Group 

and North Central 
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Drift and Buffer Habitat

Pesticides can also drift into flowering buffers via:

• Wind erosion and contaminated soil particle movement 

to non-target locations

• Surface and subsurface flow of contaminated water to 

non-target locations

Thanks to the

MP3 Working Group 

and North Central 

IPM Center

Image: Laura Johnson
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Broadleaf weed flowers provide pollen and nectar to bees.

Thanks to the

MP3 Working Group 

and North Central 

IPM Center
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Thanks to the

MP3 Working Group 

and North Central 

IPM Center



BEFORE BLOOM AFTER BLOOM

Iris Kormann

TREATMENT TIMING Thanks to the

MP3 Working Group 

and North Central 

IPM Center



COMMUNICATE WITH 

YOUR BEEKEEPER

Iris Kormann

Thanks to the

MP3 Working Group 

and North Central 

IPM Center



SUMMARIZING STEPS YOU CAN 

TAKE TO MITIGATE EXPOSURE

Thanks to the

MP3 Working Group 

and North Central 

IPM Center

Calibrate 
sprayer

1

Use correct, 
clean nozzles 
and replace old 
nozzles

2

Do not spray in 
wind

3

Avoid bloom 
spray, mow 
flowering weeds 
before spraying

4

Plant buffer 
strips

5

Communicated 
with your 
beekeeper.

6



THANK YOU!
Brooke.Decker@vermont.gov

Laura.O.Johnson@uvm.edu 

A. Melathopoulos


