
12/13/2019

1

Protecting Pollinators in the 
Landscape

Susan Hawkins

Horticulture Agent

NC Cooperative Extension, Davie 
Center

Importance of Pollinators

• Nearly 80% of all flowering plants need pollinators 
to transfer pollen between flowers in order to 
produce seeds, fruits, and vegetables.

• Approximately one out of every three bites of food 
we eat depends on pollinators.

• Pollination also produces seeds and fruits that 
feed birds and other wildlife. 

• Many blooming plants depend on pollinators for 
survival.
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Pollinator Decline

• Many pollinators are declining from a 
variety of causes.

– Disease

– Insect pests, such as varroa mite

– Habitat loss

– Pesticides

Minimizing Pesticide Exposure in 
Pollinators

• Understand pesticide exposure and 
toxicity 

• Read pesticide labeling 

• Minimize impact

• Use IPM

• Use BMPs for specific crops (i.e., turf)
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Main Cause of Pollinator Poisoning

• Most poisonings occur when bee toxic 
pesticides are applied to landscape when 
plants are in bloom and bees are present

• Poisonings can occur in other ways

Other Causes of Poisoning
• Pesticide drift onto adjoining landscape plants 

that are in bloom

• Contamination of flowering ground cover plants 
when sprayed with pesticides

• Pesticide residues, particles, or dusts being 
picked up by foraging pollinators and taken 
back to the colony

• Pollinators drinking or touching contaminated 
water sources or dew on recently treated 
plants.
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Types of Pesticides

• Insecticides

• Miticides

• Herbicides

• Fungicides

• Majority of pesticides are relatively 
nontoxic to bees 

Insecticides

• Most are toxic to bees

• Bees are more sensitive than insect pests 
to most insecticides

• Most native bees are more sensitive than 
honey bees
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Herbicides and Fungicides

• Most are relatively nontoxic to bees, 
including:

– Glyphosate (Roundup and generics) 

– 2,4-D, Dicamba 

• Impact on pollinators is from loss of forage

– Weeds provide important forage 
throughout the year 

Pesticide Toxicity Levels
• Acute Toxicity 

– Lethal effects

– Immediate death, or death within a few 
hours of exposure 

• Chronic Exposure 

– Sublethal effects

– Exposure over time can increase 
susceptibility to disease, reduce fertility, 
impair foraging ability
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Causes of Acute Toxicity

• Direct exposure during pesticide 
application 

• Residues picked up while foraging

– Residues on the bee 

– Residues on pollen and nectar taken 
back to the hive 

• Residues from non-target plants 

– Weeds, ground cover, etc. 

Pesticide Toxicity Groups
• Category I: Classified as highly toxic to bees

– The Acute Contact LD50 is less than or 
equal to 2 micrograms per bee 

• Category II: Classified as toxic to bees
– LD50 is greater than 2 but less than 11 
micrograms per bee 

• Category III: Relatively nontoxic 

– LD50 of the pesticide is greater than 11 
micrograms per bee
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Acute Toxicity Groups

• Categories I and II

– Require bee caution on label

– Considered Bee Toxic Pesticides

• Category III

– Bee caution not required on label

Acute Toxicity Ratings

Category I
Severe bee losses 
if:
• Used when bees 

are present or if 
applied near 
hives

• Bees forage in 
treated area 
within a day 
after application

Category II
Can be used near 
bees if dosage, 
timing, and 
method of 
application are 
correct

Should never be 
applied directly to 
bees or hives

Category III
Can be used 
around bees with 
minimal injury if 
dosage, timing, 
and method of 
application are 
correct

Never apply 
directly to beehive
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Extended Residual Toxicity

• Compounds that remain toxic to bees for 
an extended period of time (8 hrs +) 
following foliar applications are referred to 
as Extended Residual Toxicity or ERT 

• ERT pesticides may not be applied to 
blooming plants

ERT Insecticide Examples

• Families of insecticides most commonly 
associated with ERT include: 

– Organophosphates (e.g. malathion, 
chlorpyrifos, acephate, “Orthene”) 

– Carbamates (e.g., carbaryl, “Sevin”)

– Neonicotinoids 

– Pyrethroids 
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Pesticide Labeling

• As long as you know what words to look 
for, you can determine the relative toxicity 
of a pesticide to honey bees 

• Read the labels

• Compare products
– Choose least toxic option 

Toxicity 
Group

If Extended Residual 
Toxicity

If NO Extended 
Residual Toxicity

I – Highly 
Toxic

This product is highly 
toxic to bees exposed 
to direct treatment or 
residues on blooming 
crops or weeds. Do 
not apply this product 
or allow it to drift to 
blooming crops or 
weeds if bees are 
visiting the treatment 
area. 

This product is highly 
toxic to bees exposed 
to direct treatment 
on blooming crops or 
weeds. Do not apply 
this product or allow it 
to drift to blooming 
crops or weeds if bees 
are actively visiting 
the treatment area. 
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Toxicity 
Group

If Extended 
Residual Toxicity

If NO Extended 
Residual Toxicity

II - Toxic This product is toxic
to bees exposed to 
direct treatment or 
residues on 
blooming crops or 
weeds. Do not apply 
this product or allow it 
to drift to blooming 
crops or weeds if 
bees are visiting the 
treatment area. 

This product is toxic 
to bees exposed to 
direct treatment on 
blooming crops or 
weeds. Do not apply 
this product or allow it 
to drift to blooming 
crops or weeds if 
bees are actively 
visiting the treatment 
area. 
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Formulation Safety

• Dusts almost always drift more than other 
formulations

• Sprays usually safer than dusts

– Water-soluble safer than emulsifiable

– Less likely to have drift with medium to large 
droplet size

• Granular formulations are safest

– Least likely to drift and kill bees

Minimize Impact

• Most bee poisoning incidents occur 
when insecticides that are highly toxic to 
bees and that have a residual hazard 
longer than 8 hours are applied to bee-
pollinated crops during the bloom period. 
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Minimize Impacts

• Read and follow all label directions

• Choose products that are relatively 
nontoxic whenever possible 

– Soaps, Oils, Neem/Azadirachtin, B.t. 

• Never apply products with ERT during 
bloom! 

• Use lowest appropriately labeled rate 

Minimize Impacts

• Avoid spraying plants in bloom 

• Check adjacent plants and weeds 

– Eliminate flowering weeds in turf

– Prune off flowers if necessary 

• Leave a no-spray area around sensitive 
plants
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Minimize Drift

• Use formulation least likely to drift

• When spraying:

– Use lower pressure

– Hold nozzle close to target 

• Check forecast 

– Don’t spray if winds over 5 mph or 
temperature over 85 F 

Minimizing Impact - Time Your Spray

Source: Marla Spivak, UMinn
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Minimizing Impact - Neonicotinoids

• Never apply to plants in bud or bloom 

• Apply after blooming complete

– Once petals have shed 

• Watch out for residual build up in soil

Minimizing Impact

• Minimize Pesticide Exposure 

– Practice Integrated Pest Management 

– Follow Best Management Practices

• Bee Forage = Flowers 

– Where there are flowers, there will be 
bees
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Integrated Pest Management

• Seeks to minimize damage to plants 

– Not eradication of pests

• ID is key

– ID pests before deciding on control 
strategy 

• Pesticides as last resort 

– Use less toxic products when possible 

Integrated Pest Management

• Monitor, Scout, Identify pests 

– ID pests before deciding on control 
strategy 

– Don’t apply when pests aren’t there, or 
to non-target pests 

– No ‘insurance’ applications of pesticide
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Integrated Pest Management

• Cultural, Mechanical Control Tactics

– Use resistant plants

– Avoid susceptible plants 

– Use the right plant for the right place

– Reduce plant stress 

– Reduce the need for insecticide 
applications 

Integrated Pest Management

• Use least toxic chemical control options 

– Oils, soaps, microbials 

– Insect Growth Regulators 

– Anthranilic diamides (Acelepryn) 

– Avoid Neonicotinoids when possible 

– Avoid pyrethroids (e.g. Talstar), 
organophoshates (e.g. Orthene) 
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Best Management Practices

• Sometimes available for specific crops

• Available on Extension sites and from 
Pesticide Environmental Stewardship site 
https://pesticidestewardship.org/pollinator-
protection/pesticide-applicator-
bmps/turfgrass-and-ornamentals-bmps/

Turf BMP

• Mow before application to remove flowers

• Watch the wind speed

• Manage turfgrass weeds

• Apply insecticide during periods of low 
pollinator activity

• Select appropriate insecticides
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Turf BMP

• Choose the right insecticide formulation

• Use timely irrigation

• Follow the insecticide label instructions

• Reduce insecticide use through IPM

• Select appropriate insecticides

Know Where the Bees Are

• NCDA has a website that maps beehives

• https://www.ncagr.gov/pollinators/Driftwatch.ht
m
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Fieldwatch

• Licensed applicators can sign up

Step-by-Step Sign-up Instructions
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• Yellow markers 
are beehives

• Yellow markers 
with lines are for 
a site with 
multiple beehives

• Click on marker 
to get address 
and details
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Resources

• NCDA Pollinator Protection Site -
https://www.ncagr.gov/pollinators/NCPollinatorPr
otection.htm

• Pesticide Environmental Stewardship website –
https://pesticidestewardship.org/pollinator-
protection/

• IPM site at NCSU - https://ipm.ces.ncsu.edu/

• North Carolina Agricultural Chemical Manual, 
Chapter 5


