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Systemic insecticides

• Widely used

• Reach nectar and pollen

• Nectar feeders are harmed

• Similar to calendar spraying
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Nectar is limited because the majority of crops: 

1) Do not have nectar or are harvested before flowering period

2) Flowering period is brief

3) Flowers are scarce in field margins

Honeydew is the most abundant and accessible 

carbohydrate source for beneficial insects in 

agroecosystems
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Honeydew
Sugar-rich excretion product of mealybugs, aphids, or

whiteflies
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Aphis spiraecola

Aphis gossypii Aleurothrixus floccosus

Planococcus citri

Soft scales (Hemiptera: Coccidae)

Icerya purchasi

Flowering period
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Aphids feed on high-sugar plant sap and poop out the sugar fraction
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Food for beneficial insects

Calvo-Agudo et al. 2021 Envir. Poll. 289: 117813
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Honeydew is food 
source for a 
diversity of 
organisms

Fernandez de Bobadilla et al Curr. Op. Insect Sci. 61:101151 - 2024

Degradation of insecticides upon seed coating
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Calvo-Agudo et al. 2021. Environmental Pollution 289: 117813
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Degradation of insecticides upon seed coating

Calvo-Agudo et al. 2021. Environmental Pollution 289: 117813

Does Aphis glycines excrete honeydew contaminated with insecticides?
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Calvo-Agudo et al. 2021. Environmental Pollution 289: 117813
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Pictures © Miguel Calvo Agudo

• Thiamethoxam was detected in honeydew excreted by aphids
• The concentrations found were similar to those found in nectar in other studies
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Calvo Agudo et al 2021 Environmental Pollution 289: 117813
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Honeydew contaminated with neonicotinoids reduced the longevity of the 
predator and a parasitic wasp

Uncoated seeds

Seeds coated with thiamethoxam

Seeds coated with thiamethoxam and fungicides
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50% mortality

Calvo Agudo et al 2021 Environmental Pollution 289: 117813

presence of contaminated 
honeydew that affects 
biocontrol agents 
demonstrated for:

• 2 crops
• 4 systemic insecticides
• 3 modes of application
• 3 honeydew producers
• 5 beneficial insects

 Calvo-Agudo, Tooker, Dicke & Tena 2022. Biological Reviews 97: 664-678
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Meta-analysis biocides and non-target effects

19Wan et al. 2025 Nature Comm.

Insecticides

Negatively affect:

• Animals (invertebrates and 

vertebrates)

• Plants

• Microorganisms

imidacloprid thiamethoxam clothianidine

Neonicotinoids

Are they safe for vertebrates?
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Hallmann et al. Nature 2014

European Environment Agency 2020
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Neonicotinoids 
in feathers of 
house sparrow

Science of The Total Environment 660, 1091-1097 (2019)

White-crowned sparrow: imidacloprid

24

source:  wikimedia

Eng et al. 2019 Science

70% 

reduction
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Reproduction

Health status

Behaviour

Effect size

K = 241 (20)

K = 1269 (40)

K = 56 (8)

Molenaar et al. Ecol. Lett. 2024

Mixtures of pesticides

cocktail of 7 common fungicides and herbicides affect insect reproduction
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2 fungicides

7 herbicides

Gandara et al. 2024 Science

Pesticides in air samples 

in Germany
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imidacloprid thiamethoxam clothianidine

Neonicotinoids

Are they safe for humans?

Yellow = neonicotinoids
Blue: organophosphates
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“Pesticides are needed to feed the world” 

• Organic agriculture has ca 10-20% lower yield

• But …. 70% of total agricultural area used for meat production
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31Lechenet et al. 2017 Nature Plants

• 77%: no conflict between low pesticide use and both high productivity and high 
profitability

• total pesticide use could be reduced by 42% without any negative effects on both 
productivity and profitability in 59% of farms from our national network

• Tailor-made solutions with major opportunities

946 non-organic arable 
commercial farms in 
France

Productivity                                  Profitability

Negative effect low pesticide use

No effect low pesticide use

Positive effect low pesticide use

So … why do we use pesticides in food production?
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27 sept 1962
“Future historians may 
well be amazed by our 
distorted sense of 
proportion. How could 
intelligent beings seek 
to control a few 
unwanted species by a 
method that 
contaminated the entire 
environment and 
brought the threat of 
disease and death even 
to their own kind?”
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