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Introduction

• Microplastics (MPs, < 5mm) threaten marine and freshwater ecosystems, but their effects on the terrestrial environment are under researched, especially
in NI soil systems.
• Soil is important for nutrient cycling, carbon sequestration, water maintenance and filtration, biotic regulation, and biodiversity and habitat promotion.
• Healthy soil is vital for optimal crop health and pasture feeding for livestock.
• Of the research conducted so far, microplastics negatively affect soil properties and soil biota, but this field is still novel.
• Presently there is a knowledge gap in our understanding of how environmentally accurate concentrations of different MP types impact soil dwelling biota
behaviour and animal physiology.

Research Aims and Objectives
1.
2.
3.
4.

Predatory response behaviour:

The concentration of MPs found in agricultural soils.
The types of MPs found in agricultural soils.
The impacts of MPs on the behaviour of soil biota.
The impacts of MPs on soil biota physiology and genomic
perturbations with implications for livestock and human health.
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Research Methods

Microplastics:
- 0.1% w/w
- RO1% w/w
- 1%w/w

MP concentrations and types in NI agricultural soils

• Soil Samples being collected from 190 agricultural fields of varying land use:
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Sheep/Fodder

• Earthworms are negatively phototactic: a predator-avoidance strategy.
• Preyed upon in NI by the invasive alien species, New Zealand flatworm, Arthurdendyus
triangulates.
• L. terrestris at risk of increased predation due to MP contaminated soil: could alter
decomposition of organic matter and soil properties.
• Will MPs affect worm motivation, risk taking/predatory avoidance behaviour?
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• Field type based on NI Agricultural Census 2021 :largest sectors, increased output.
• Questionnaire to farmers re practices and methods: building database.

FTIR

Movement
Latency recorded

High risk = food +bright light, low risk = no food + dark.
Determine effects of MP treatments on risk choice.
Examine effect of MP concentrations and types, and interaction effects.
Freezing of worms for future analysis on MP ingestion and retention.

MP effects on soil organism physiology

• Effects of environmentally accurate concentrations and types of MPs on animal
physiology not fully understood.
Genome
• Caenorhabditis elegans (Bristol N2 strain): sentinel species
sequenced
• Eisenia fetida: environmental indicator species
14 days

30 samples per field

Composite

Aliquots Fenton’s reagent + FTIR analysis
Density separation

E. fedita:

Microplastics:
- 0.1% w/w
- RO1% w/w
- 1%w/w

Examine
MPs in casts

Examine AChE + GST-4

Soil medium

• Plastic type, morphology, size and colour will be determined.
• Average MP concentration (mg kg-1) calculated.
• Concentrations can be compared between field types and elevation to understand which
farms may be affected more.

C. elegans:

Microplastics:
- 0.1% w/w
- RO1% w/w
- 1%w/w

Examine
survival rate +
body length

Examine GST-4
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MP effects on soil organism behaviour

• Earthworms play major role in soil structure, fertility and physical properties.
• Little to no research on predatory response and avoidance behaviour.
• Lumbricus terrestris - environmental indicator species will be used to assess impacts of
various concentrations and types of MPs (determined in RO1) on these behaviours.

Avoidance Behaviour

• Oxidative stress and neurotoxicity will be measured by looking at acetylcholinesterase
and glutathione S-transferase 4.
• Differentially expressed genes in both can be compared with the human genome and
other organisms: determine which orthologs are impacted by MNP exposures.

Conclusions
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3 days

Calculate % avoidance.
Compare MP concentrations and types.
Model relationship between concentration and distance travelled.
Freezing of worms for future analysis on MP ingestion and retention.

Ingestion +
retention?

• This project is the first to determine how much microplastics and the
types that may be affecting soil biota, representative of
environmentally relevant concentration for future studies. .
• It is important to recognise the effects on physiology and behaviour
so that the impacts on the agricultural industry and human health can
be better understood.
• The project findings can be used in future ecological risk assessments.
• This project will provide insights into real time health and
environmental implications.
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