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Sources of microplastics (MPs) in soil

❖Atmospheric deposition

❖Transport from landfills               

(macroplastic breakdown)

❖Application of recycled organic    

waste to farming systems

❖Wastewater irrigation 

❖Tillage with mulch plastic films

Microplastic: plastic particles 
with 5 mm - 0.1 µm in diameter

Background:



Background:

❖Microplastics are small enough to be 

taken up by soil biota and consequently 

accumulate in the food chain.

❖Earthworms contribute significantly to 

uptake, breakdown, and distribution of 

plastic particles in soil profile.

❖79% of generated biosolid in Australia is applied to agricultural lands.

❖Biosolid amendment as an organic fertilizer is one of the main sources of 

MPs in agroecosystems (2,800–19,000 tonnes MPs per year in Australia).



Experimental design:

❖We determined MPs concentration, size 

distribution, and chemical composition 

in 3 biosolids and 6 biosolid-amended 

agricultural soils.

❖We assessed the potential short-term 

risks of MPs to earthworms’ (Amynthas 

Gracilis and Eisenia Fetida) survival rate 

and fitness in an environmentally 

relevant exposure study (28 days).



Methodology:



Characteristics of microplastics in soil and 
biosolid samples:



Size distribution of microplastic 
fibres length (a) and width (b), 
and fragments diameter (c) in 
soil and biosolid samples. 
 

The (S) and (B) represent Soil 
and Biosolid samples, 
respectively.



Relative proportions of microplastic polymers identified in soil (a) and 
biosolid (b) samples. PE = Polyethylene; PP = Polypropylene;                    

PA = Polyamide; PVC = Polyvinyl Chloride; PET = Polyethylene 
Terephthalate; PMMA = Polymethyl Methacrylate.



Fragmentation Earthworm casts

General characteristics of the earthworms :

Amynthas Gracilis

Eisenia Fetida



Characteristics of earthworms during 
incubation study (28 days):

494 PE fibres and 156 PE microbeads in 250 g soil



Microplastic in earthworm casts:



Conclusions:
❖Biosolid-amended soils showed lower MPs content 

(≈30 times) and dry mass (≈19 times ) than biosolids.

❖Polyethylene and polyethylene terephthalate were the 

major source of MPs contamination in biosolid-

amended soils, biosolids respectively.

❖Biosolid application decreased survival rate of Eisenia 

Fetida but showed no effect on Amynthas Gracilis.

❖ Investigated earthworm species did not bioaccumulate 

microplastics during the exposure experiment.
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