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L’inventivité humaine en termes de 
protection des végétaux est grande



De l’heptachlore dans des 
courgettes Bio
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Neonicotinoids – the particular case of sugar beets



Human inventiveness when it 
comes with insect pest control…  

“The most widely used insecticides”



Neonicotinoids – a (very) brief history

In 2012, science came with strong evidence…

Neonicotinoids are “highly persistent in the environment, 
such as substantial residues are commonly found in soils, 

wild flowers, streams, and lakes”
- Goulson et al. (2018) Science
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Neonicotinoids – what alternatives ?

Macroorganisms
Microorganisms

Physical means

Semiochemicals

Other biocides

Agricultural practises

Plant elicitors

Varietal selection



Evaluation of the alternative in terms of :  
 - Efficacy
 - Applicability
 - Durability
 - Practicability
 - Cost

2019

2022



Jactel, Verheggen et al. 2019
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BUT
Spinosad is extremely toxic to bees (Agroscope, Switzerland)

• Extracted from Saccharopolyspora spinosa
• Larvicide, ‘natural’ neurotoxin
• Authorized since 2008
• Approved for use in organic farming
• Acts by contact and ingestion

spinosyne A et D













Tetranychus urticae

Phytoseiulus persimilis

Koppert









First stimulator of plant natural defenses
(Syngenta-USA)

Induction of natural defenses
• VOCs
• Phytotoxins
• Antifeedants
• Phytodefenses







Mulching

Les haies

Intercropping

Pratiques culturales
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Alternatives to insecticides 

Laboratoire d’écologie chimique et comportementale



TRANS-PEST

Today’s target

Wireworms
(Agriotes sp., Coleoptera, Elateridae)



Microorganisms

Attractants

François VERHEGGEN

Partnership with S. Declerck (UCLouvain)

Development of an Attract-&-Kill formulation to control insect pests

Killer agent = entomopathogenic nematodes and fungi
Attractants = plant extracts and pheromones
Formulation = biodegradable and protective matrix

TRANS-PEST

Attract & Kill 



Fungi
Nematodes

Attractant
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2-pentyl furan



Attractants
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Mixed linear model
P-value = 0.0443

Mixed linear model

P-value = 0.0748



Alternatives to neonicotinoids exist !

But they are arguably :

     - Insufficient, when used alone
     - Sometimes not sustainable
     - More expensive 
     - Not completely ready
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