
























Fig 6. Contact acute insecticide toxicity loading (AITLC) by active ingredient, 1992–2014.

DiBartolomeis M, Kegley S, Mineau P, Radford R, Klein K (2019) An assessment of acute insecticide toxicity loading (AITL) of 
chemical pesticides used on agricultural land in the United States. PLOS ONE 14(8): e0220029. 
https://doi.org/10.1371/journal.pone.0220029
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0220029
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Fig 5. Oral acute insecticide toxicity loading (AITLO) by chemical class, 1992–2014.
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Acute exposure to dust



Exposure to dust on field adjacent 
plants up to 9 ppb





Guttation fluid





Equal to: IMD 47,000 ppb; 
CLO 23,300 ppb; TMX 11,900 ppb



Always higher than 10,000ppb up to 
200,000ppb





Chronic exposure



Neonic levels in surface water from 
agricultural watersheds averaged 

0.012 ppb



Pollen exposure

















• 24% of pollen samples contained significant 
levels of neonics.

• 14% of plant tissue samples contained 
significant levels of neonics.



Table 3. Comparison of honey bee LD50’s with sublethal lowest observed effect 
concentrations (LOEC) for neonicotinoids and related compounds.

DiBartolomeis M, Kegley S, Mineau P, Radford R, Klein K (2019) An assessment of acute insecticide toxicity loading (AITL) of 
chemical pesticides used on agricultural land in the United States. PLOS ONE 14(8): e0220029. 
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Sublethal effects









Fig 3. Evidence for locomotor deficits after exposure to a sublethal dose (SLD48h) of a 
pyrethroid or a neonicotinoid but not a phenylpyrazole.

Charreton M, Decourtye A, Henry M, Rodet G, Sandoz JC, et al. (2015) A Locomotor Deficit Induced by Sublethal Doses of Pyrethroid 
and Neonicotinoid Insecticides in the Honeybee Apis mellifera. PLOS ONE 10(12): e0144879. 
https://doi.org/10.1371/journal.pone.0144879
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0144879
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Figure 2. Impaired olfactory associative behavior in adulthood caused by the larval 
contamination of imidacloprid.

Yang EC, Chang HC, Wu WY, Chen YW (2012) Impaired Olfactory Associative Behavior of Honeybee Workers Due to Contamination 
of Imidacloprid in the Larval Stage. PLOS ONE 7(11): e49472. https://doi.org/10.1371/journal.pone.0049472
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0049472
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Synergistic effects





Deformed wing virus











Figure 3. Effect of N. ceranae infection on honeybee sensitivity to insecticides.

Vidau C, Diogon M, Aufauvre J, Fontbonne R, Viguès B, et al. (2011) Exposure to Sublethal Doses of Fipronil and Thiacloprid Highly 
Increases Mortality of Honeybees Previously Infected by Nosema ceranae. PLOS ONE 6(6): e21550. 
https://doi.org/10.1371/journal.pone.0021550
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0021550
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Queens and colony strength



Figure 1. Dynamics of honeybee colony performance.

Sandrock C, Tanadini M, Tanadini LG, Fauser-Misslin A, Potts SG, et al. (2014) Impact of Chronic Neonicotinoid Exposure on 
Honeybee Colony Performance and Queen Supersedure. PLOS ONE 9(8): e103592. https://doi.org/10.1371/journal.pone.0103592
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0103592
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IPM



Choose least toxic pesticide



Anthranilic Diamides



VBA recommends:

• Eliminate prophylactic use of systemic 
pesticide treated seed.

• Only plant pesticide coated seed when IPM 
testing reveals a pest problem.

• Choose the least toxic pesticide for the 
application.

• Phase out Nitroguanidine Neonics completely 
within 2-3 years.
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