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Field realistic, sub-lethal impacts - experiments

Learning & memory Reproduction Flower visitation and

e.g. Thompson etal. (2023) JEB, Stanley et al. e.g. Rundolf et al. (2015) Nature

(2015) Scientific Reports pOlllnathﬂ

e.g. Stanley et al. (2015) Nature
O’Reilly et al. (2023) J App Ecol
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Field realistic, sub-lethal impacts - field
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Nicholson et al. (2023) Nature



What we know - insecticides

Number of articles
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Neonicotinoids

Biopesticides -

Pyrethroids ~
Organophosphates -

Over 1500 publications

Carbamates -

Amides -
Sulfoximine -
Other synthetic ~ Other insacticides
Urea pesticides - + insecticides
(this review)

Organochlorine —
Triazine -
QAS -

Other insecticides -

Unknown

Dirilgen et al. (2020) Environmental Research



What we know — fungicides and herbicides

89 publications

—_—r— ]

01

e [0

60

50
40
30
20
10

Salpn)s Jo JaquinN

sJ0SS2.)s 0} AljigeiauinNA
(A1ojoeyjo Jo Alojeysnb 6-a) Auosuag
uononpo.d ussnp

S391AISS UoljeUl||0d
ABojoydiowyuonouny |eaibojoisAyd
sinoineyaq Jayi0
BunsaN

uonebineN

Effect type

Ajjenon
uononpoud aje
Aunge BuiuteaT
JlWwousn

Aynge Buibelo4
uondwnsuo)

ssewolg

Cullen, Thompson et al. (2019) Plos One



What we know — bee species

Honeybees Bumblebees Solitary bees



What can we do?

* Reduce

* e.g. IPM, organic farming,
agroecology, reduction
targets

* Make their use safer
* Improve risk assessment
* Mitigation measures
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Summary

* Pesticides have non-target effects
* Residues in nectar, pollen, soils

e Sub-lethal effects on bees

* Not all bee species the same

* Mitigation measures followed, but not strongly based on evidence



Policy recommendations

* Sub-lethal impacts and more than
honeybees in risk assessment

* Post-approval monitoring
* Mitigation measures

e Alternatives

* Bees in agricultural, but also urban and
other contexts
https://www.ucd.ie/agfood/protects/policyrecommendations/
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