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Translaminar  insecticides (~1 kg/ha) 

Systemic insecticides (~100 g/ha) 

Xylem 

Phloem 
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Acute toxicity to honeybees 
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Factor 170 Factor 50 000 

Chronic LOEC (0,1 ng/g) 

LC50 

LC50 

Mating  +30 % 

Fecondity  –16% 
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Thiamethoxam 
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Imidacloprid 

Clothianidin 
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Imidacloprid 

Clothianidin Thiamethoxam 
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Imidacloprid 

Clothianidin 
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 Thiacloprid + nosema 
 Thiacloprid + BQCV 
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Imidacloprid 
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Facing the multiplicity and the magnitude of chemical substances used for crop 

protection and for animal breeding, it is imperative to act with all possible means 

for globally reducing chemical inputs. 

(extract) 

Proposals for pesticide registration: 

==> mandatory tests of co-exposure 

 

- e.g. insecticide + anti varroa products 

- e.g. insecticide + fungicide 

- e.g. insecticide + insecticide 

 

and  lab test & epidemiologic surveys  

- e.g. insecticide + viruses 

- e.g. insecticide + nosema spp 

- e.g. insecticide + varroa spp 

Co-exposure of bees to stressors (252 pages) 
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8 scientific articles  

 
 First meta-analysis on neonicotinoids and fipronil 

 

 Comprehensive approach, including 1221 publications and data from companies  

 

 29 scientific authors (no conflict of interest) 

 

 Published in Environmental Science and Pollution Research,  2015 
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Objective :  assessment of risks for non target species 
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             real exposure concentration 
Risk =  ----------------------------------------------------- 
             lowest concentration having toxic effects (LOEC) 

Measurement of real effects 

Measurement of real exposures 
- Plants (including pollen & nectar) 

- Soils (behavior and fate) 

- Water (surface & ground waters) 

- Air (e.g. contaminated dusts) 

Recommendations to authorities  

for conservation of pollinators, ecosystems & public health 

- Acute dose (e.g. LD50) 

- effects by chronic exposure (e.g. 10 days) 

- in laboratory 

- in semi-field & real field 
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Example of range of contamination worldwide: imidacloprid (mean values): 

 

• Soils: 1 ng/g - 1000 ng/g 

       (organic farming < 10 pg/g) 

 

• Ground water: 1 - 100 ng/L 

• Surface water: 1 - 2000 ng/L 

 

• Crops: 1 - 1000 ng/g 

• Fruits & vegetables: 1 - 100 ng/g 

• Pollen: 1 - 39 ng/g 

• Honey: 1 - 73 ng/g 

 

• Dead bees: from 0 (metabolized)  to 5 ng/g 
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Neonicotinoid 
DT50 soil  

(days) 

Max  

(years) 

Acetamiprid 1-450 1.5 

Clothianidin 148-6900 30 

Dinotefuran 75-138 0.5 

Imidacloprid 40-1136 5 

Thiacloprid 1-27 3 

Thiamethoxam 25-100 1 



LEGEND 
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Preventive and massive uses 

 Extreme toxicity to invertebrates 

 High toxicity to vertebrates 

 Very high persistence in soils 

 High contamination of water (surface & groundwater) 

Collapse of pollinators & biodiversity  

Effects on ecosystem services  

Threats on food production & food security 

Threats on human health 

The present use of systemic insecticides is not sustainable 

=> Reduce or suspend  => Integrated pest management (IPM) 
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Neonicotinoids 

? ? 

? 
2013-2015: No reduction of yields for crop production in UE 
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The EASAC report (April 2015) concludes on the severe negative effects of 

neonicotinoid pesticides on fauna, water and soils. 

Some publications show a neurotoxicity for Humans. 
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New French law on biodiversity 

http://www.developpement-durable.gouv.fr/IMG/pdf/2015-05-20_DP_Abeilles.pdf 
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USA 2015: 

100%  fruits & vegetable samples contained at least 1 neonicotinoid 

72% of fruits contained at least 2 neonicotinoids 

45% of vegetables contained at least 2 neonicotinoids 

 

Japan 2014: 

90 % of individuals were positive for at least 4 neonicotinoids 

(imidacloprid, clothianidin, dinotefuran & thiacloprid) 

 

Exposure (intake by food) 
 

Exposure (detoxication by urine) 
 Public health (effects) 

 

- 2007 (ARLA): Potential endocrine disruptors 

- 2012-2014: Genotoxic and cytotoxic 

- 2013 (ANSES): Carcinogen 

- 2013 (EFSA): Neuro-developmental effects 

- 2014: Hepatic effects 

- 2014: Effects on thyroid & testicles 

- 2014: Synergies with other pesticides 

- 2014 (Japan): sub-acute effects on poisoned people (hospital) 

- 2015: Act also on glutamate receptors (new toxic pathway) 
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Many thanks to all my collaborators and thank you for your attention 
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