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The Pesticide Decision-Making Guides 

go beyond

EPA standards:



The Pesticide Decision-Making guides       
report on 

• toxicity to non-honey bee species 
• toxicity to life stages other than adults
• sublethal toxicity to bees 
• fungicide toxicity to bee species
• synergisitic effects on toxicity

Synergy
A combined toxicity of two or more active ingredients that’s 
greater than the sum of the toxicity of each pesticide alone.



Chemical Product Name(s) Type of 
Pesticide

Toxicity Persistance

Thiamethoxam Actara,Cruiser,Durivo,Platinum,Voliam Neonic H Mod
Cyfluthrin Leverage, Defcon, Aztec, Tombstone, 

Baythroid
Pyrethroid H Mod

Chlorpyrifos Lorsban, Cobalt, Hatchet Organoph. H Mod-H
Indoxacarb Avaunt Oxadiazine H ?
Methidathion Sumonic, Supracide, Somonil Organoph. H Low
Imidacloprid Macho, Admire, Couraze, Brigadaire Neonic H High
Carbaryl Sevin Carbamate H Low
Acetamiprid Assail Neonic M Mod-H
Piperonyl butoxide Pyronyl Crop Spray Synergist H  Low-M
Cyprodinil InspireSuper, Vanguard AP L* Mod
Iprodione Rovral 4 Dicarb L Low
Pyraclostrobin Insignia, Headline, Cabrio, Pristine QoI L* High
Fluxapyroxad Priaxor SDHI L High
Difenoconazole Aprovia Top, Inspire Super, QuadrisTop, 

RevusTop
EBI L* High

Propiconazole Bumper, Quilt, Propimax EG EBI L* High
Trifloxystrobin Flint, Gem, Luna Sensation QoI L* Mod
Myclobutanil Rally 40 SWP EBI L* High

Most toxic and/or most collected pesticide 
residues in the pollen & wax of 3 bee species

Known synergist

Known synergist

Known synergist

Known synergist

Known synergist

Known synergist

Known synergist

Known synergist

Known synergist

Known synergist

Known synergist

Known synergist



Chlorothalonil as a synergist

Zhu et al. Plos One 2014

Chlorothalonil
causes fluvalinate to 

become 5 times 
more toxic 

Mortality of developing 
honey bee larvae



Synergistic toxicities can increase over time 

Aaron Iverson

Bifenthrin (insect) x Myclobutanil (fung)







Understanding terms used in the 
guide

Synergy
A combined toxicity of two or more active ingredients that’s 
greater than the sum of the toxicity of each pesticide alone.

Systemic Pesticides
Systemic pesticides are mobile in the soil and within the plant. 
Bees are exposed to these chemicals via pollen, nectar, guttation 
droplets for days or weeks after application creating unintended 
synergistic reactions and toxicity beyond label warning.

Adjuvants and/or inert ingredients
Included because recent findings have demonstrated that some 
of these cause synergistic reactions or are toxic to bees.
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• Wildflowers along field edges &                                                
in between crop rows                                                             
(wild bees & honey bees)

• Pre-Bloom or Pink                                                                   
(wild bees & honey bees)

• Post-Bloom or Petal Fall                                                         
(wild bees & honey bees)

• Inside Honey bee hives                                                                 
(miticide & fungicide treatments)                                                                  
(honey bees only)

Potential For Synergies



Synergies with BeeKeeping Miticides

1. Chlorothalonil (tau-fluvalinate, thymol, and coumaphos)

2. Fenbuconazole (tau-fluvalinate)

3. Metconazole (tau-fluvalinate)

4. Myclobutanil (tau-fluvalinate)

5. Propiconazole (tau-fluvalinate)

6. Thiophanate-methyl (tau-fluvalinate)

7. Pyraclostrobin (tau-fluvalinate)



Pink (Fungicides)
Rally 40WSP myclobutanil (Pmildew)
Manzate ProStik/Penncozeb Mancozeb  (scab  

Topguard flutriafol (scab

Indar 2F fenbuconazole (scab, rust, P mildew)

Procure 480SC triflumizole (P mildew)

Rally 40WSP myclobutanil (rust, P mildew)

Synergy potential at Pink in apple
Pink (Insecticides)
Warrior II lambda cyhalothrin                                    
(black stem borer/TPB/leafminer)

Assail acetamiprid                                                       
(Dogwood borer/leafminer/aphid)

Voliam Flexi thiamethoxam                                                 
(TPB/Rosy aphid/leafminer)



Alternatives at Pink in apple

Pink (Insecticides)

• For black stem borer, TPB, 
& leafminers use:              
Danitol fenpropathrin,   
Beleaf (flonicamid),       
Avaunt (indoxacarb), 
Delegate (spinetoram)

Pink (Fungicides)

• For leaf rust use:                       
Fontelis (penthiopyrad) or                          
Polyram (metiram)

• For powdery mildew use:        
Vivando
Sovran                                                
Luna tranquility (lower synergy 
potential) or                                                
Merivon (lower synergy potential)



Synergy potential at Bloom in apple
Bloom (Insecticides)

Insecticide exposure from 
other fruit trees nearby
-cherry
-plum
-pear

Cedar apple rust and powdery mildew 
fungicide products that synergize with 
neonics sprayed nearby in pear, cherry,  
and apricot are: (Indar/Procure/Rally 40WSP/ 
mancozeb products/Inspire Super/Flint/ 
thiophanate-methyl products)

Fireblight fungicides (Fireline/Mycoshield/ 
Badge) can synergize with beekeeping 
miticides (tau-fluvalinate/ coumaphos/ 
amitraz/thymol/oxalic acid)

Triflumizole (Procure 480SC) could synergize 
with acetamiprid and imidacloprid being 
sprayed on other tree fruit.

Bloom (Fungicides)
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Synergy potential in apple
Petal Fall (insecticides)
Aphid Leaf miner Leafroller/plum 
curculio:                                       
Admire Pro (imidacloprid)

Codling Moth:                                
Assail (acetamiprid), Baythroid
(cyfluthrin), or Imidan (phosmet)

Petal Fall (fungicides)
• Badge (copper mix) for Fireblight

• Cedar apple rust and powdery mildew 
fungicides:                           
(Indar/procure/Rally 40WSP/mancozeb 
products/Inspire Super/Flint/ 
thiophanate-methyl products)

• Powdery mildew:                             
Procure 480SC (triflumizole)                  
Indar 2 (fenbuconazole),                              
Tilt ( propiconazole)

Fireblight TRT: (Fireline/Mycoshield/Badge) often synergize with beekeeping miticides 
(tau-fluvalinate/coumaphos/ amitraz/thymol/oxalic acid)



Alternatives at Petal Fall in apple
Petal Fall (insecticides)
• For Aphid Lea, leafrollers, or 

plum cuculio use:                               
Exirel (cyantranilprole), Avaunt 
(indoxacarb-less toxic neonic), 
Danitol (fenpropathrin)

• For coddling moth instead use: 
pheromones                                
Dipel (Bt), Danitol (fenpropathrin), 
Esteem (pyroproxyfen), Neemix
(azadirachtin)

Petal Fall (fungicides)
• For Fireblight TRT instead use:           

Agri-mycin, Firewall, or Double Nickel

• For Cedar apple rust and powdery 
mildew fungicides instead use:                           
Polyram (metiram) or maybe Merivon
(lower synergy potential bc it’s a mix)

• For Powdery mildew instead use:  
Vivando (emtrafenone) or Sovran 
(kresoxim-methyl)

Fireblight TRT: (Fireline/Mycoshield/Badge) often synergize with beekeeping miticides 
(tau-fluvalinate/coumaphos/ amitraz/thymol/oxalic acid)



Maria van Dyke
mtv32@cornell.edu

Emma Mullen
Honey Extension
ekm75@cornell.edu

Scott McArt
shm33@cornell.edu

Questions?

Maria van Dyke – mtv32@cornell.edu
Cornell Department of Entomology
Danforth Lab, McArt Lab and Dyce Lab for Honey Bee Research
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