
1

How do neonicotinoids affect bees and what is the 
evidence?

Phil Lester

School of Biological Sciences, Victoria University

Phil.Lester@vuw.ac.nz

Europe bans neonicotinoids: shouldn’t we?
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Neonicotinoids?

• They are “nicotinic acetylcholine receptor agonists”: they 

bind to and block open nerve receptors in the insect brain.

• Most neonics are toxic to insects in minute quantities

– the LD50 for ingestion of imidacloprid in honeybees is 5 

nanograms per insect. 

Neonics are everywhere

Mitchell et al. (2017) A worldwide survey of neonicotinoids in honey. Science 358: 109–111.
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There is no question the neonics can hurt bees

• There can be lethal toxicity of neonicotinoids on bees 

• Sub-lethal effects occur on factors such as longevity, 

foraging behaviour, feeding, learning and memory 

“Nonlethal exposure of honey bees to thiamethoxam (neonicotinoid systemic 

pesticide) causes high mortality due to homing failure at levels that could put 

a colony at risk of collapse”. 

Henry (2012) A common pesticide decreases foraging success and survival in honey bees. 

Science 336: 348-350

But do realistic levels of Neonic exposure kill bees? 

Dively et al. (2015) Assessment of chronic sublethal effects of imidacloprid on honey bee colony 

health. PLoS ONE 10(3): e0118748.
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A much-needed, multi-country, BIG study!

Woodcock et al. (2017) Country-specific effects of neonicotinoid pesticides on honey 
bees and wild bees. Science 356, 1393–1395. 

A much-needed, multi-country, BIG study!

Tested the hypotheses that: 

(i) exposure to seed treatments containing neonicotinoids 

affected the reproductive potential of managed and wild 

bee species, and 

(ii) whether such effects differ between countries. 
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A very MIXED bag of results

A very MIXED bag of results

In Germany, neonics 

significantly increased

the number of egg cells 

in honey bee hives 

(compared to controls).  In Hungary, neonics 

significantly decreased

the number of egg cells 

in honey bee hives 

(compared to controls).  

In the UK, one neonic 

increased and one 

decreased the number 

of egg cells in honey 

bee hives (compared to 

controls).  
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A very MIXED bag of results
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What should we do? Well, what kills bees here?

• Leading causes of 

colony losses include 

queen problems, 

suspected varroa and 

related complications, 

suspected 
starvation, and 

wasps.

• Losses to natural 

disasters, robbing by 

other bees, American 
Foulbrood, suspected 

diseases, accidents, 

theft/vandalism, and 

Argentine ants



8

Pleasant Point Apiaries 

beekeeper Paul Bartrum said 

the Varroa mite [is] "certainly 

the biggest challenge facing 

beekeeping."

As demand for mānuka honey 

peaks, so does the risk of disease 

and starvation in New Zealand's 

increasingly competitive 

beekeeping industry.

While we have clear “other” threats: Neonics may be important

• Bees die from many different causes

• We cannot rule out pesticides as contributing to disease 

susceptibility or queen failure….

• But are we like Hungary, Germany or the UK? (where the 

effects of neonics on bees seemed different in each)

• If beekeepers really want to know: support a study
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While we have clear “other” threats: Neonics may be important

• Bees die from many different causes

• We cannot rule out pesticides as contributing to disease 

susceptibility or queen failure….

• But are we like Hungary, Germany or the UK? (where the 

effects of neonics on bees seemed different in each)

• If beekeepers really want to know: support a study

Thanks!

A “great, spectacularly awesome book”

I have a few copies with me, but also available from 

Victoria University Press  http://vup.victoria.ac.nz  
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On medieval bee mortality events:

“Men gazed at the phenomena with 

astonishment, and even before they 

had a just perception of their nature, 

pronounced their opinions, which, as 

they were divided into strongly 

opposed parties, they defended with 

all the ardour of zealots.”

George Fleming on Bees
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Neonics are everywhere

• Measured the concentrations of five commonly used 

neonicotinoids— acetamiprid, clothianidin, imidacloprid, 

thiacloprid, and thiamethoxam—in 198 samples collected 

through a citizen science project

October, 2014
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Neonics are in NZ honey

• Thiamethoxam and imidacloprid most common

• Values of < 0.377 ng/g [1 ng = one thousand-millionth of 

a gram]


