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Bees and Neonicotinoid Insecticides 
Neonicotinoids  
Insecticides are a common component of crop production 
systems. They provide protection from insect pests but can 
also affect beneficial insects. Released in the 1990s, 
neonicotinoids are now the most widely used agricultural 
insecticide, making up 24% of the global market.1 They act by 
disrupting the insect nervous system and can be applied as a 
spray, but in the UK are most commonly applied to crops 
(mainly oil seed rape, maize and cereals) as a seed dressing 
before planting. They enter the plant as it grows and become 
distributed throughout its tissues. This targeted application 
meant they were initially seen as more environmentally friendly 
than other pesticides, such as organophosphates that are 
applied as sprays.2 However, concerns have arisen about 
effects on bees and other pollinating insects (POSTnote 442), 
and a debate has arisen as to whether there is sufficient 
evidence to warrant a ban on their use.  

Impacts on Bees 
Bees may be exposed to neonicotinoids via: residues from 
seed coating procedures, seed planting machines or sprays; 
and, the consumption of pollen and nectar from treated crops. 
Soil residues might also be absorbed by wild flowers growing 
in soil nearby to crops.3 Twenty-one incidents of poisoned 
bees associated with neonicotinoids were reported to the 
Wildlife Incident Investigation Scheme in the UK in 2012. 

In 1994, mass honeybee deaths from exposure to dust of the 
neonicotinoid imidacloprid in France raised concerns. In 1999, 
imidacloprid was banned as a seed treatment for sunflowers 
and maize in France. Further such events led to full or partial 
bans of neonicotinoids in Germany, Italy and Slovenia.3 

Improvements to machinery and stewardship practices have 
since reduced the risk of such incidents.  
 

Exposure Studies 
Laboratory and semi-field (partly laboratory based) studies 
have demonstrated that neonicotinoids can harm bees. 
Findings of the studies include:  

 Bumblebee colonies exposed to imidacloprid show reduced 
growth rates, pollen foraging performance and queen 
production.4,5  Furthermore, combined exposure to 
imidacloprid and a pyrethroid pesticide increased the 
chances of bumblebee colony failure.5   

 Honeybees exposed to sublethal doses of thiamethoxam 
caused workers to die by disrupting their ability to navigate 
back to the hive.6 Other studies have found exposure of bee 
brains to imidacloprid and clothianadin inactivated bee brain 
tissue.7 

While these and other studies have used concentrations 
based on the best available data on levels of exposure, there 
are disagreements as to whether doses used are 
representative of true exposure in the field.8 Defra has 
commissioned a field study to quantify neonicotinoids levels in 
flowering crops and field margin flowers in the UK. The 
European Food Safety Authority (EFSA) have also introduced 

new guidelines on regulatory preapproval testing of plant 
protection products, that will evaluate chronic and repeated 
exposure from spray and dust deposits, pollen, nectar and 
water (POSTnote 442). 
 

Field Studies  
The Government’s position is that large scale field 
experiments are needed, as other factors such as foraging 
behaviour and interactions with other stressors will alter 
impacts in the field.9 The Defra-commissioned field study on 
bumblebees, and peer reviewed studies on honeybees, have 
suggested no negative effects from exposure in the field.10,11 
However, Defra’s study was criticised by EFSA and the 
Government’s Advisory Committee on Pesticides due to 
problems with its design and contamination with thiamathoxam 
and clothianidin. 12 Although no negative effects of imidacloprid 
were reported the colonies were affected by exposure to 
residues of the other neonicotinoids. The required level of 
replication across landscapes, large experimental scale and 
widespread presence of neonicotinoids in the environment 
present a challenge to designing such studies. Defra’s 
Pollinator Expert Group has since designed a landscape scale 
experiment, but no funding has been secured.  

The EU Moratorium 
In January 2013, EFSA published new risk assessments for 
clothianidin, imidacloprid and thiamethoxam. In February, the 
European Commission proposed restrictions on these three 
neonicotinoids, on the basis of unacceptable risks to insect 
pollinators. The Commission adopted the proposal on 29th 
April, after voting by member states failed to reach a qualified 
majority. The legislation, enacted on 1st December 2013: 

 restricts the use of the three neonicotinoids for seed 
treatment, soil application and spray treatment on plants 
and cereals attractive to bees 

 allows some exceptions for greenhouse crops and treatment 
after crops have flowered  

 entirely bans non-professional use. 
Within two years a review of relevant scientific developments 
will be initiated and a decision made on whether to lift the 
restrictions. Two other neonicotinoids, thiacloprid and 
acetiamaprid, are not included in the ban. Concerns have 
been expressed as to what alternatives farmers will have for 
crop protection and the environmental impacts if other 
chemicals, such as pyrethroids, are used for crop protection.  
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