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2016: http://www.ipbes.net/article/press-release-pollinators-vital-our-food-supply-under-threat
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Neonicotinoids: 20.000 tons/year
(potential to kill 5.10+18 honeybees)

Neonics bind to nAch receptors of the CNA
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France

USA



Translaminar: ~ 1 kg/ha

Seed-dressing: ~ 0.1 kg/ha but toxicity x 7000

Xylem

Phloem
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Acute toxicity to honeybees
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& lethal and subletal effects from 0.1 ng/g in food resources, by chronic exposure
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 Five years study

 First meta-analysis on neonicotinoids and fipronil

 29 scientific authors (no conflict of interest)

 Comprehensive analysis (1121 publications & data from companies)

 Published in Environmental Science and Pollution Research, 2015

Dr. JM Bonmatin (CNRS) France

2014: Eight scientific papers (154 pages)

2017-2018: Three new scientific papers ( 107 pages)

 Updated meta-analysis on neonicotinoids and fipronil

 24 scientific authors (no conflict of interest)

 Comprehensive analysis (700 additional publications)

 3 main chapters:

 Exposures & Metabolism DOI: 10.1007/s11356-017-0394-3

 Impacts & Ecosystems DOI: 10.1007/s11356-017-0341-3

 Resistances & Alternatives DOI: 10.1007/s11356-017-1052-5
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Objective :  Assessment of risks & impacts for non-target species

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 (dusts & stable derivatives)

Recommendations to authorities 

for conservation of pollinators, ecosystems & public health

- acute dose (e.g. LD50)

- effects by chronic exposure (10 days)

- in laboratory

- in semi-field & real fields
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Mean values of contamination worldwide: IMIDACLOPRID

• Soils: 1 ng/g - 1000 ng/g

(organic farming < 0.01 ng/g)

• Ground water: 1 - 100 ng/L

• Surface water: 1 - 2000 ng/L

•Dusts: 1 – 30 µg/m3

• Crops: 1 - 1000 ng/g

• Fruits & vegetables: 1 - 100 ng/g

• Pollen: 1 - 39 ng/g Honey: 1 - 73 ng/g

D
r.

 J
M

 B
o
n
m

a
ti

n
(C

N
R

S
) 

F
ra

n
ce

Analytics by HPLC-MS/MS
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(from Sánchez-Bayo, Science, 2014)
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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
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Intensive crop production

Honeybees face cocktails 

of pesticides, outside and 

inside the hive.

Also true for wild bees & 

other pollinators
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Three questions about public health:

1) Are we exposed to neonicotinoids? Yes (chronically)

2) By which route are we the most exposed? Vegetables & fruits,  juices and wine

3) Do neonicotinoids can have effects on mammals? Yes . Autism spectrum diseases

. cancer

. oxidative stress

. endocrine disruption

. neurodevelopment

. cardiac/hepatic/thyroid diseases

. immunity

. finger tremor

. learning & memory, etc. 

Dr. JM Bonmatin (CNRS) France



15Dr. JM Bonmatin (CNRS) France



From Douglas & Tooker, EST 2015

Soybean: 540 tons

Maize: 910 tons
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Western corn rootworm (Diabrotica sp)

Major pests on maize crops:

Black cutworms (Agrotis sp)

Strategy Insecticide
Total costs

(with damages)

2009/128/CE

Neonicotioids yes 40 €/ha 

IPM + MF yes 14 €/ha 

IPM + MF

+ monitoring
no 19 €/ha 

MF no 25 €/ha 

Left-over for the next years: 76 472 €

160 335 €

83 863 €
Damages covered:

- Wireworms sp

- Diabrotica sp

- Wild fauna

- Wheather

- Other pitfalls

Real life in 2015 & 2016: 47 558 ha covered with MF

Farmers’ contribution: 3.3 €/ha

Neonicotinoids: banned from 2008Corn crops: IPM and mutual funds (MF)
From Dr L. Furlan, Veneto Agricultura, Italy

http://www.reterurale.it/apenet & http://www.pure-ipm.eu/project

Comparative study (30 years)

==> Risk above the economic damage < 4%
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Table 4: Summary of the main alternative methods

in contrast with extensive-, conventional- and intensive agriculture.
These method are generally used in combination (without or) with low-risk pesticides for organic farming and IPM practices.

These methods contrast with the prophylactic uses of highly toxic pesticides such as neonicotinoids and fipronil.

Table adapted from Bonmatin JM (2016).

Landscape Farming methods Organisms Others

Patchy

Edge shrubs

Edge crops

Bund with flowers

Wet zones (e.g. pond)

Ecological corridors

Trees (agroforestry)

Mutual funds (insurance cover)

Crop rotation

Resistant variety:

. to insects

. to diseases

Late sowing

Mixing varieties

Tillage

Intercropping

Netting

Stale seed bed

Removal of plants bearing pest

Manual pruning

Soil cover (e.g. grass)

Macro-organisms:

. Parasitoids

. Predators:

. Vertebrates

. Invertebrates

Micro-organisms

. Fungi

. Bacteria

Traps

Attractants (traps)

Pheromones (traps)

Repellants

Basic substances

. Sugars

. Oils

. Nettle extracts

Mineral barrier (powders)

Hot water (plant nursery)

Sex confusion

Chemical mediators

Plant defense stimulators

Acoustic confusion

Natural-derived insecticides

Dr. JM Bonmatin (CNRS) France



19

https://www.anses.fr/fr/content/risques-et-b%C3%A9n%C3%A9fices-des-produits-phytopharmaceutiques-%C3%A0-base-de-n%C3%A9onicotino%C3%AFdes-et-de-leurs
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Identification of alternatives to neonicotinoids for registrated uses

- 130 crops in France

- Efficient and operational alternatives

And for 78% of the cases, at least one non-chemical alternative exists.



http://www.assemblee-nationale.fr/14/amendements/3833/AN/452.asp 39

D
r.

 J
M

 B
o
n
m

a
ti

n
(C

N
R

S
) 

F
ra

n
ce The use of pesticides containing one or several active ingredients of the 

neonicotinoid class, and the use of treated seeds with these ingredients, 

is banned from 01 September 2018.
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http://www.assemblee-nationale.fr/15/amendements/0627/CION-ECO/CE2049.asp

JORF(Loi n° 2018-938 du 30 octobre 2018, article 83 : https://www.legifrance.gouv.fr/eli/loi/2018/10/30/AGRX1736303L/jo/article_83

The use of pesticides containing one or several active ingredients having modes 

of action similar to that of the neonicotinoid class, and of treated seeds with 

these products, is banned.
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+ Preventive and massive uses

+ Extreme toxicity to invertebrates

+ High toxicity to vertebrates

+ Very high persistence in soils

+ Solubility in water

 High contamination of air, soils, plants and waters

 New mechanisms of toxicity (chronic exposure)

► Extended collapse to all pollinators

► Extended impacts to soil organisms

► Extended impacts to aquatic invertebrates

 Larger impacts on ecosystems

 Global threats on ecosystem services

 Threats on food production & food security

 Threats on human health

Dr. JM Bonmatin (CNRS) France

The present use of neonicotinoids is not sustainable

=> Reduce/ban  => Integrated pest management (IPM), organic farming…

• Not useful in the vast majority of cases

• Increase pest resistance

• Effective alternative practices

• Less benefits for farmers
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Many thanks to all my collaborators worldwide, and thank you for your attention


