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• Neonicotinoid use 
in 2011

Imidacloprid

Clothianidin

Thiamethoxam



Do neonics harm bees?





• Organic Consumers Association and other 
activists lead “save the bees” campaigns



Public impact

• In 2015, Home 
Depot required a 
label to indicate 
neonic treatment. 
Other retailers 
requested no 
neonics be used.



Insecticide
Active ingredient

Insecticide class Toxicity

Mammal 
LD50

(mg/kg)

Bird LD50

(mg/kg)
Fish LC50

(mg/L)
Honey bee 
LD50 (µg/bee)

Clothianidin Neonicotinoid >500 430 104 0.004

Dinotefuran Neonicotinoid >2000 >2000 >100 >0.023

Imidacloprid Neonicotinoid 424 152 211 0.0037

Thiamethoxam Neonicotinoid >1563 576 >125 0.005

Azadiractin Biorational >5000 >225 440 >5.9

Spinosad Biorational >5000 >2250 2.96 0.024

Chlorantraniliprole Diamide >5000 >2250 >12 >4

Bifenthrin Pyrethroid 54.5 1800 0.00026 0.1

Lambda-
cyhalothrin

Pyrethroid 56 >3950 0.00021 0.038

Carbaryl Carbamate 614 >2000 2.6 0.14

Chlorpyrifos Organophosphate 64 13.3 0.0013 0.059

Adapted from Richmond, D and A Paton. 2014. Golf Course Management



Whitehorn et al. 2012. Science 336:351-352



Williams et al. 2015. Scientific Reports 5:14621







Do neonics in TURF harm bees?





Weeds may provide a path for exposure

• Turf treatment: clothianidin or chloratraniliprole

• Bee colonies exposed to clothianidin with clover: 
reduced weight gain and no queens

• Chlorantraniliprole did not appear to harm bees.

• Mowed clover: no effect                                           
of insecticides

Larson et al. 2013. Assessing insecticide hazard to bumble bees 
foraging on flowering weeds in treated lawns. PLoS ONE 8:e66375



Neonics created equal?

• Acetamiprid and thiacloprid (cyano-
substituted neonics) show much lower toxicity 
compared to nitro-substituted neonics.

• Quick degradation by enzymes used in 
detoxification- P450



Group 4: Nicotinic acetylcholine receptor 
agonists
4A Neonicotinoids
4B Nicotine
4C Sulfoxaflor





Registration occurred May 6, 2013



Know the risks and have a back up plan?

• Integrated Pest Management (IPM)

• Alternative Management Strategies

• Chemical Rotations 


