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The number of articles has nearly doubled 
in the past 5 years

Lundin et al. 2015 
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Some critiques of previous research

• Doses not field-realistic

• Lack of field studies

• Insufficient research on: 

– The effects on wild bees

– Interactions with other stressors



Chronic effects of 
imidacloprid on honey bees

• A colony study

– Fed imidacloprid (IMD) at 5, 20, 100 µg/kg (ppb)

• 5 and 20 µg/kg reported high range for seed-treatment

– Chronic exposure for 12 weeks
• A worst-case scenario

• Checked colony strength (biweekly), food stores, foraging 
activity, survival (overwintering included), parasite loads

• Also tracked residues of IMD in bees, bee bread, honey, 
larvae, royal jelly

Dively et al. 2015



Dively et al. 2015

At the end of exposure Before overwintering



• Lower overwintering survival in 
year 1
– Due to higher queen replacement 

and broodless period

• BUT not the same response in 
year 2
– Likely other factors involved in the 

previous year
Dively et al. 2015

Year 1 and 2 overwintering

• Significantly higher supersedure of queens in colonies treated with 
thiamethoxam (TMX; 5 µg/kg) and clothianidin (CLO; 2 µg/kg)

• Effect on adult bee and brood population
– Synergistic effects of the two neonicotinoids?

• Effect of genetic background of the queen
Sandrock et al. 2014



Dively et al. 2015

Conclusions
• IMD residues in stored food varied dependent on route of exposure 

– Some non-detectable likely due to dilution effect and degradation

• Possible negative effect after chronic exposure to high range of field 
doses, but most likely encountered doses have negligible effect

– NO effect on foraging activity

– NO effect on colony strength

– OVW effect suggesting delayed toxicity

– Pest and parasite effects

• No effect on Nosema

• Varroa mite counts correlated with IM exposure



# 2# 1

van der Zee et al. 2015

Correlation of various factors with winter 
colony loss in Netherlands (86 colonies)

Varroa mites

Staveley et al. 2014 analyzed 39 factors in relation to colony loss. Concluded 
neonicotinoids unlikely to be the sole cause but could be a contributing factor.



Interaction of neonicotinoids and viruses

Thiacloprid increase copies of BQCV in honey bees and 
eventually larval and adult mortality

Doublet et al. 2015
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Field exposure to clothianidin

• Oilseed rape field study

– 16 fields

• Seed treatment
– Clothianidin + pyrethroid

• Tracked orchard bees, bumble 
bees and honey bees 

Rundlof et al. 2015



Honey bees seemingly 
better at dealing with 

neonicotinoids than bumble 
bees and wild bees

Rundlof et al. 2015

*Garbuzov et al. 2015 found that 
honey bees collected minimal 

pollen from oilseed rape

~58% of pollen collected by honey 
bees was from oilseed rape

~80% of bumble bee collected 
pollen was from oilseed rape



Corn seed treatment and 
the effects on bumble bees

• Placed Bombus impatiens colonies next to 
conventional (TMX or CLO) or organic fields

– Remained until end of pollen shed

• Measured clothianidin residue in pollen collected 
by bumble bees

– 0.1-0.8ppb in treated fields

• Tracked several colony parameters

Cutler and Scott-Dupree 2014



• Low risk to B. impatiens

– Variety of pollen collected, corn low and only in 2/8 colonies
• Could have increased risk when no other forage available

– Avoid contaminated pollen?

Cutler and Scott-Dupree 2014



Kessler et al. 2015

Bumble bees and honey bees don’t avoid 
contaminated sugar water

Seemingly prefer IMD or TMX laced sugar solution



• Low risk to B. impatiens

– Variety of pollen collected, corn low and only in 2/8 colonies
• Could have increased risk when no other forage available

– Avoid contaminated pollen? NO

Cutler and Scott-Dupree 2014



• Low risk to B. impatiens

– Variety of pollen collected, corn low and only in 2/8 colonies
• Could have increased risk when no other forage available

– Avoid contaminated pollen? NO

– Recovery?

Cutler and Scott-Dupree 2014



Reduced bumble bee 
colony and pot weight

Scholer and Krischik et al. 2015



• Low risk to B. impatiens

– Variety of pollen collected, corn low and only in 2/8 colonies
• Could have increased risk when no other forage available

– Avoid contaminated pollen? NO

– Recovery? POSSIBLE

Cutler and Scott-Dupree 2014



Cutler and Scott-Dupree 2014



Effects of clothianidin on Osmia
cornuta – a laboratory test

• Fed 0.76 ng/bee (0.076 ppm) one 
hour prior to testing

• Trained bees to find food in an arena

– Using visual cues

• CL interfered with sensory response 
and retrieval of navigational memory

Jin et al. 2014

entomart.be
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Improving environmental 
persistence data for neonicotinoids

• Residues in eight crops 
across the US

– Alfalfa, almonds, apples, 
blueberry, corn, cotton, 
cantaloupe, pumpkin

• Expensive to test 

Frazier, Mussen et al. 2015

Pesticide Crop
Residue  

(ppb)

Acetamiprid Apple 60.6

Clothianidin Cotton 1.0

Imidacloprid Apple 15.9

Thiacloprid Apple 85.0

Thiamethoxam Alfalfa 12.7



Other potential sources of 
neonicotinoid exposure for bees

• Seed dust, pollen, nectar, spray

• Bees also need water!

• Puddle water in corn fields 
presents a potential hazard to 
honey and other bees

Samson-Robert et al. 2014; Schaafsma et al. 2015 



Pesticide registration

• Many things to be considered when evaluating 
bee pesticides safety for registration

• Changes by EPA

– Re-evaluating neonicotinoid applications

– Changes in pesticide risk assesment



What now?
• Neonicotinoids can cause sublethal effects 

– Honey bees seem to be the most resilient

– Need for separate risk assessment for other bees 
(Cabrera et al. 2015) 

• Other factors may be interacting with 
neonicotinoids to increase the effects 

– Keep this in mind with pesticide risk assessment

– Stresses importance of incorporating filed 
studies into risk assessment
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