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The effects of pesticide mixtures on

beneficial non -target arthropods

Many arthropod speciesprovide ecosystemservicessuch as pollination and pest
control and are therefore not targeted by pest managementprograms However,
beneficial arthropods can be exposedto a wide variety of pesticides in the
environment Althoughthe effectsof singlepesticideshavebeenwidely studied,lessis
knownaboutthe impactsof complexmixtures

S
| > > Ecotoxicological testing on
*~_J beneficial arthropods (WP4)

11 pesticide mixtures

SPRINT CSS

Amblyseiusswirskii ¢ Generalist predatory mite, feeds on pests (e.g. spider
mites, thrips, whiteflies),easyto rear, highlyeffective biocontrolagent
A Mortality, reproduction (Blimelet al., 2000

Apis mellifera (honeybees) — Pollinators supportingthe productionof crops
heavilymanagedindicatorof pesticideriskto other beespeciedEFSA2023.
A Mortality (OEC[213), colony size, colony structure

Bombusterrestris (bumblebees) — Pollinatorsimportant for crop production,
representwild bee speciespften keptin greenhousedor pollination.
A Colony size, number and mass of bees

Amblyselusswirskii
A Most sensitive to PT mixture
A Few effects on reproductionless sensitive endpoint
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Honeybees: What drives the toxicity of the mixtures?
A CHmixture A hightoxicity of emamectinbenzoate

A HRandNLmixturesA dosesof insecticidesabovelL 50

A CZmixture A Survivakt 10PEQlower than expectedconsiderind_C50 of componens
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o 1.0- ; Figure 3. Number of Apis mellifera comb cellsfilled with cappedbrood,
0.5- S eggs,honey and openbrood, expressedelative to the number of worker
0.0- | — bees Treatedcolonieswere fed sucrosesolution spikedwith A-cyhalothrin

esfenvalerateand pirimicarb(treated, NLmixture).
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No differences between treated and control

bumblebee colonies after 6 week exposure

A Treated coloniesconsumed significantly less treatment than
controls

A Repellent effects observedin literature for somecomponents
(A-cyhalothrin esfenvalerate)
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Amblyseiusswirskil: Contacttoxicity
Significantreductionin juvenilesurvivalfor CH, ES, FR, Niod PT mixtures

1501

-
o
o

@)
o

*

il I

AR CH CZ DK ES FR HR IT NL PT Si

Figure 1. Left. Effectsof the 11 pesticidemixtureson mean7-day juvenile survival,expressedelative to the solventcontrol (meanz sd).
Asterisksindicate a significantdifference from the solventcontrol (Dunnett posthoc p<.05). Top right: Leaf discarenasusedfor contact
toxicity test. Bottom right: Magnifiedimageof A. swirskiiadult femalesandeggs
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Honeybees: Acuteoral toxicity
48-hour survivakignificantlylower than solventcontrol for CHHR,NL,and CZmixtures
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Figure 2. Effectsof pesticidemixtureson survivalof Apismellifera48 hoursafter oral exposure Barsrepresentthe meansurvivalexpressed
relativeto the solventcontrol (meanz sd). Asteriskandicatea significantdifferencein survivalwith the solventcontrol (Dunnettpost-hoc,
p<.05).

Honeybee and bumblebee colonies: 6-week exposuréo NL mixture
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Ongoing research

How does the community of honeybee gut microbiota change
following chronicexposureto a pesticidemixture?

A Honeybeeguts collected from colonies before and after 6 week
exposure o

Limitations

A Fullmixture approachA Need data for single pesticides to identify
Interactions

A Predicted exposure quantity (PEQ) calculated with simplified
equation used for exposure screening (EFSA,2023 A may
overestimate field conditions

Canpesticideexposurampactcomb structure?

Currently in prep:

A Honeybee individual acute oral toxicity tests: Toxicityof CSS mixturespmparisorLD50 of mixturesvith predictedLD50 {sing
valuesin literature) to identify potential interactiveeffects

A Insect diversity in CSS (WP2): Differencesin carabiddiversity between organicand conventionalfarming, while accountingfor
landscapecharacteristics

Future work:

A Honeybee colony exposure: Evaluatechangesn colonyover time and differencesbetween control and treated colonies,
includingchanges in gut microbiota

A Predatory mite contact toxicity testing: Effectsof CSSnixtureson juvenilesurvivaland reproductionof survivingfemales
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