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Pesticide Type
THE CORE PROBLEM

Hydrophobic Polar/Hydrophilic
(e.g., Organophosphates) (e.g., Glyphosate)

THE THESIS: Microplastics (MPs) and pesticides create a dangerous
“cocktail effect” in agricultural soils, completely altering chemical

behavior. E (Strong Hydrophobic Trapping) (High Leaching Risk)

THE MECHANISM: Higly hydrophobic, large-surface-area MPs act s

as chemical sponges that tightly bind, transport, and modify E

peStiCide tOXICIty g PLA - Low Adsorption High Bio-Interaction
S | (Releases Readily) _{Synergisﬂc Resistances)

THE FLAW: Traditional environmental risk models treat these
contaminant streams independently. We must map their synergistic
Impact.

THE AGING & VECTOR FACTOR

Wind erosion carries
toxicant-laden particles.

Weathering dramatically
increases surface area &

pesticide binding capacity. Deep leaching
forces pesticides

INto groundwater

ECOLOGICAL IMPACT

STRATEGIC CONCLUSIONS

NO MONOLITHIC RISK: Regulatory
Earthworm Ingestion: frameworks must stop treating microplastics

Magnified desorption of : : :
concentrated pesticide doses Crop Stunting: as a single variable. Outcomes depend strictly

directly into gut, driving cellular Joint contamination drastically on polymer-chemical pairings.
inflammation. reduces crop germination rates.

ACTIONABLE STEP: Transition immediately to
thoroughly validated, non-persistent mulch
alternatives.

CALL TO ACTION: Adapt future pesticide risk

o — . assessment models to explicitly include
Farmer Over-Application Loop: Microbiome Alterations:

Trapped chemicals mimic low Abrupt disruption of nitrogen- pastic-chemicals synergies.

efficacy, driving farmers to apply cycling microbes, threatening long
hazardous, higher doses. term fertility.
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