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When pesticides must be used, 

impact can be minimized by: 

• Understanding pesticide 

exposure and toxicity  

• Reading pesticide labeling  

• Using less toxic products 

• Timing sprays to minimize 

exposure 

• Managing drift 

 



• Acute Toxicity             
“lethal effects” = immediate 

death or death within a few 

hours of exposure 

• Chronic Exposure     
“sublethal effects” =    

exposure to sublethal levels 

over extended period can impair 

foraging ability, reduce fertility, 

increase disease susceptibility 

 Mass bee death due to 

improper insecticide 

application 

 

Pesticides and Pollinators 



 

Acute toxicity can occur from: 

• Direct exposure during 

application 

• Residues picked up 

through foraging (pollen 

and nectar) and taken 

back to the hive 

• Residues from non-

target plants (ground 

cover, weeds, etc.) 
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EPA Pesticide Toxicity Groups: 

Acute Toxicity to Honey Bees 

• Category 1: “Highly Toxic to Bees” 

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

micrograms per bee 

• Category 2: “Toxic to Bees” 

– LD50 is less than 11 but greater than 2 micrograms 

per bee 

• Category 3: “Relatively Nontoxic” 

– LD50 of the pesticide is greater than 11 micrograms 

per bee; no bee caution statement is required on 

the label  
  

Category 1 & 2 known as “Pollinator Toxic Pesticides”, PTP’s 



Acute Toxicity 

• Levels are based on 

honey bees, not native 

bee species 

• Many native bees are 

smaller than honey bees 

• Potential for native bees 

to be harmed at lower 

levels 



Most pesticides are relatively 

non-toxic to honey bees 
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Pesticides Include: 

– Insecticides – kill insects 

– Miticides – kill mites 

– Herbicides – kill plants 

– Fungicides – control pathogens 

 

 

 

Majority of pesticides are 

“relatively nontoxic” to bees  
 



Insecticides 

• Most are toxic to bees 

• For most insecticides, bees 

are more sensitive than pest 

insects 

• Honeybee genome has less 

genes for pesticide 

detoxification compared to 

other insects 

 



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 

 

 



Acute Toxicity Ratings 

Highly Toxic 

• Severe bee 

losses expected 

if used:  

– when bees 

present  

– Bees forage in 

treated area 

within a day 

after application 

– applied near 

hives  

–   

Moderately Toxic 

• Can be used in 

vicinity of bees if: 

– Dosage, timing, 

and method of 

application are 

correct 

• Should never be 

applied directly 

to bees in field 

or hive 

Relatively 

Nontoxic 
• Can be used 

around bees with a 

minimum of injury if: 

• Dosage, timing, 

and method of 

application are 

correct 

• Never apply 

directly to beehive 



Another type of toxicity: 

Extended Residual Toxicity (ERT) 

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 crops or weeds. 



Most bee poisoning 

incidents occur when 

insecticides that are highly 

toxic to bees and that 

have extended residual 

toxicity are applied to 

bee-pollinated plants 

during the bloom period.  

Minimizing Impact 



Insecticides With  

Extended Residual Toxicity 

Families of insecticides most                

commonly associated with                             

ERT include: 
 

• Organophosphates (e.g. malathion, 

chlorpyrifos, acephate, “Orthene”) 

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

Newer Chemistries: 

• Neonicotinoids, Pyrethroids 



Insecticides with ERT: 

Pyrethroids 

• Active ingredients end in 

“thrin” 

– Bifenthrin, Permethrin, 

Cyfluthrin 

• Brands: Astro, Talstar, Onyx, 

Ambush, Pounce, Asana . . .  

• Broad spectrum contact 

insecticides, harsh on 

beneficial insects, highly toxic 

to bees 

Pyrethroids are synthetic 

versions of natural 

pyrethrins, derived from 

a species of 

Chrysanthemum 



Insecticides with ERT: 

Neonicotinoids 



 

Insecticides with ERT: 

Neonicotinoids 

• Imidacloprid – Merit, Admire, Gaucho, 
generics, many homeowner products 
– Most widely used insecticide in the 

world 

• Dinotefuran – Safari, Venom 

• Acetamiprid – TriStar, Assail 

• Thiamethoxam – Flagship, Cruiser, 
Platinum and more 

• Clothianidin – Arena, Clutch 

 
Control most sap feeding insects (scale, 

aphids, whitefly) and leaf feeding beetles 

DO NOT control caterpillars or ambrosia 

beetle borers 



Neonicotinoids 

• All are moderately or 

highly toxic– acute 

toxicity 

• Systemic: 

Transported to all 

parts of plant, 

including pollen and 

nectar – chronic 

exposure 

 Consumer concern has led some retailers to 

stop sales of plants treated with neonics. 



With so 

many brand 

names, how 

do you know 

what you are 

using?   

 Check the 

label for the 

active 

ingredients 
 



What else can the label tell you? 

• Acute toxicity: 
– “Highly toxic to bees” 

– “Toxic to bees” 

– If no bee caution, 

“relatively nontoxic” 

• Found in: 

– Environmental Hazard 

Statement 

– Directions for Use 

 



If there is residual toxicity 

• If NO: “Actively visiting 

the treatment area” 

–  Refers to bees you see on 

plants 

• If YES: “Visiting the 

treatment area”  

– Refers to bees that may visit 

the plants after treatment 

• “Visiting” replaced with 

"FORAGING” on newer 

labels 

 



• Honey bees forage 2-4 

miles from hive, temps 

over 55°F 

• Native bees typically forage 

less than 1 mile from nest; 

capable of foraging at lower 

temperatures 

• From sun-up to sun-down 

 

 

Foraging/Visiting 

If flowers are present,  

assume pollinators are foraging! 



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.  

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.  

III = Relatively Nontoxic – No bee caution required 



New Labeling:                                           

Neonicotinoids 

• If contain: 

– Clothianidin,  

– dinotefuran,  

– imidacloprid  

– thiamethoxam 

• And labeled for 

outdoor foliar 

application 



Insecticide Labels 

• Safari  

• Talstar 

• Azatin 

• Conserve 

• Which is a neonic? 

• Which is relatively nontoxic to 

bees? 

• Which has ERT? 

• Which is toxic to bees but 

does not have extended 

residual toxicity? 



Which is a neonic? 

A. Safari 

B. Talstar 

C. Azatin 

D. Conserve 
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Which is relatively nontoxic to bees? 

A. Safari 

B. Azatin 

C. Talstar 

D. Conserve 
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Which has Extended Residual 

Toxicity (ERT) 

A. Safari 

B. Azatin 

C. Talstar 

D. Conserve 
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Which is toxic to bees but does not 

have extended residual toxicity? 

A. Safari 

B. Azatin 

C. Talstar 

D. Conserve 
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Which could be applied to bee 

pollinated flowering plants? 

A. Talstar 

B. Safari 

C. Azatin 

D. Conserve 

Talst
ar
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Minimize Impact 

Identify pest – if treatment necessary: 

• Identify all control options 

– Cultural, mechanical, biological, 

chemical 

– Identify all products labeled for use  

• Choose products that are relatively 

nontoxic if available 

– Check environmental hazard 

statement and directions for use 

• Time applications to avoid bee 

activity and minimize drift 

 

Read and follow 

all directions! 



Identify All Products 

http://content.ces.ncsu.edu/north-carolina-agricultural-chemicals-manual/ 

 



 Chapter V:  

Insect Control 

Table 5-15: Arthropod 

Management for 

Ornamental Plants 

Grown in Nurseries 

and Landscapes, 

Page 154 



Relatively Nontoxic 

• Organic/natural 

insecticides do not have 

ERT; some are relatively 

non-toxic: 

– Soaps, Oils, 

Neem/Azadirachtin, B.t. 

• Some newer synthetic 

products  

 



Xxpire 

spinetoram + sulfoxaflor 

• Whiteflies, Aphids, Mealybugs, 
Lepidopterans (caterpillars), Lacebugs, 
Certain Scales, Thrips, others 

• Controls chewing and sap-feeding 
insects  

• Can be used in nurseries, greenhouses 
and commercial landscapes 



• Active ingredient: Chlorantraniliprole 

• Landscapes and turf (professional applicators) 

• Systemic activity 

• Caterpillars, Beetles, Leafminers, some Borers 

• Sucking pests: lacebugs, aphids 

• Granular formulation – white grubs in turf 

 

 

 



Active Ingredient: 

Indoxacarb 

 

Controls: 

Caterpillars on landscape 

ornamentals and turf 



Chapter V:  

Insect Control 

Table 5-15: Arthropod 

Management for 

Ornamental Plants Grown 

in Nurseries and 

Landscapes, 

Page 154 

Relatively 

Nontoxic 

Options? 



Minimize Impact 

• Never spray plants in 

bloom with highly or 

moderately toxic 

pesticides! 

• Check adjacent plants 

and weeds 

– Mow weeds  

– Prune off flowers if 

necessary 
Holly blossoms 



Minimizing Impact: 

Neonicotinoids 

• Never apply to plants 

in bud or bloom 

• If necessary, apply only 

after flowering complete 

– petals have shed 

• Beware of soil residual 

build up 



Minimize Impact 

Minimize Drift 

– Coarse droplet size, 

lower pressure 

– Hold nozzle close to 

target 

– Check forecast  

– Don’t spray if winds 

over 5 mph; temps 

over 85 F 



Sun up Sun down 

# 
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Day 

Honey bees forage sun up to sun 

down unless it’s raining 

Source: Marla Spivak, UMinn 

Minimize Impact: Application Timing  



Best time for pesticide application: 

Just after sun down 

Sun up Sun down 

# 
o

f 
fo

ra
g

er
s 

Time of Day 

OK if no 
residue Kills Bees   Best 

OK if little 
residue 

Source: Marla Spivak, UMinn 

Never 

spray ERT 

pesticides 

on 

blooming 

plants 



Minimizing Impact 

Use Integrated Pest Management to reduce the 

need to spray and consider: 

• What you spray  

– Consider acute and residual toxicity 

– Choose relatively nontoxic options when available 

• When you spray 

– Time of day; Bloom cycle 

– Only when necessary – no calendar sprays 

• Where you spray 

– Never open blossoms  

 

 



North Carolina  

Cooperative Extension 
We have an Extension center in every county! 

http://ces.ncsu.edu                    
to submit questions to our ‘Ask an Expert’ widget and  

to find your local Extension center 
 

Chatham County Center 

http://chatham.ces.ncsu.edu 

919-542-8202  

charlotte_glen@ncsu.edu 

 

 

 

 

 

 

 


