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Ongoing research
How does the community of honeybee gut microbiota change
followingchronicexposureto a pesticidemixture?

ÅHoneybeeguts collected from colonies before and after 6 week
exposure

Limitations
ÅFullmixture approachĄ Need data for single pesticides to identify

interactions

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

Canpesticideexposureimpactcomb structure?

Amblyseiusswirskii: Contact toxicity
Significant reductionin juvenilesurvival for CH, ES, FR, NL, andPT mixtures

Currently in prep: 
Å Honeybee individual acute oral toxicity tests: Toxicityof CSS mixtures, comparisonLD50 of mixtures with predictedLD50 (using

valuesin literature) to identify potential interactiveeffects

Å Insect diversity in CSS (WP2): Differencesin carabiddiversitybetweenorganicandconventionalfarming, while accountingfor
landscapecharacteristics

The effects of pesticide mixtures on beneficial non - target arthropods

Amblyseiusswirskii
Å Most sensitive to PT mixture

Å Few effects on reproduction – less sensitive endpoint

Many arthropod species provide ecosystem services such as pollination and pest 
control and are therefore not targeted by pest management programs. However, 
beneficial arthropods can be exposed to a wide variety of pesticides in the 
environment. Although the effects of single pesticides have been widely studied, less is 
known about the impacts of complex mixtures.

Honeybee and bumblebee colonies: 6-week exposure to NL mixture 

No differences between treated and control
bumblebee colonies after 6 week exposure
ÅTreatedcoloniesconsumed significantly less treatment than

controls
ÅRepellent effects observedin literature for somecomponents

(λ-cyhalothrin, esfenvalerate)

Amblyseiusswirskii ςGeneralist predatory mite, feeds on pests (e.g. spider 
mites, thrips, whiteflies), easy to rear, highly effective biocontrol agent.
ĄMortality, reproduction (Blümelet al., 2000)

Apismellifera (honeybees) – Pollinators supporting the production of crops, 
heavily managed, indicator of pesticide risk to other bee species (EFSA, 2023). 
ĄMortality (OECD213), colony size, colony structure

Bombusterrestris (bumblebees) – Pollinatorsimportant for crop production,
representwild beespecies,often kept in greenhousesfor pollination.
Ą Colony size, number and mass of bees

SPRINT CSS 11 pesticide mixtures

Figure 1. Left: Effectsof the 11 pesticidemixtureson mean7-day juvenilesurvival,expressedrelative to the solventcontrol (mean± sd).
Asterisksindicatea significantdifferencefrom the solventcontrol (Dunnett post-hoc p<.05). Top right: Leaf discarenasusedfor contact
toxicity test. Bottom right: Magnifiedimageof A. swirskiiadult femalesandeggs. Treatments: CTs: solventcontrol,AR: applicationrate.

Ecotoxicological testing on 
beneficial arthropods (WP4)

Figure 2. Effectsof pesticidemixtureson survivalof Apismellifera48hoursafter oral exposure. Barsrepresentthe meansurvivalexpressed
relativeto the solventcontrol (mean± sd). Asterisksindicatea significantdifferencein survivalwith the solventcontrol (Dunnettpost-hoc,
p<.05). CTs: solventcontrol,PEQ: predictedexposurequantity.

Honeybees
ÅTreated colonies Ą significantly fewer 

worker bees, capped brood, open brood, 
eggs, and honey

Bumblebees
ÅNo significant differences in colony mass, 

number of bees, and mass of bees

Future work:
ÅHoneybee colony exposure: Evaluatechangesin colonyover time and differencesbetweencontrol and treated colonies,

includingchanges in gut microbiota

ÅPredatory mite contact toxicity testing: Effectsof CSSmixtureson juvenilesurvivalandreproductionof survivingfemales

Honeybees: What drives the toxicity of the mixtures?
ÅCHmixtureĄ hightoxicityof emamectinbenzoate

ÅHRandNLmixturesĄ dosesof insecticidesaboveLD50

ÅCZmixtureĄ Survivalat 10PEQlower than expectedconsideringLD50of components

Colony exposure: Is reduced food and
brood a result of worker mortality?
ÅNo significantdifferencein eggs and open brood

when consideredrelative to number of worker
bees
ÅLess capped brood and honey per worker bee in

treatedcolonies

Figure 3. Number of Apis mellifera comb cells filled with cappedbrood,
eggs,honey, and openbrood, expressedrelative to the numberof worker
bees. Treatedcolonieswere fed sucrosesolutionspikedwith λ-cyhalothrin,
esfenvalerate,andpirimicarb(treated, NLmixture).

Honeybees: Acute oral toxicity
48-hour survivalsignificantlylower than solventcontrol for CH,HR,NL,andCZmixtures
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