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Background and Aim

Growing interest in the effects of microplastic particles (MPs) on ecosystems has led to 

a surge in related research. While early studies focused on marine systems, attention 

has recently shifted toward terrestrial environments. Concerns about the reliability 

and relevance of MP ecotoxicological studies often stem from inconsistent reporting 

of particle properties and limited environmental representativeness (1, 2). 

The ECO 61 project aimed to develop a Holistic Environmental Risk Assessment for 

Microplastics in the Terrestrial Environment. The framework will improve the hazard 

and risk assessment of MPs in terrestrial systems by identifying testing and reporting 

challenges and proposing solutions. A tiered testing approach was applied as outline 

in Figure 1 and results are presented. 

Materials and Methods

Long term effects of six MPs differing in shape, size, and polymer type were 
tested, glass particles served as a negative control (Table 1). 
Test systems were designed to minimize plastic contamination and ensure 
compliance with quality assurance (QA) and quality control (QC) guidelines (3) as 
good as possible. Concentrations ranged from 0.1 to 1000 mg/kg dry weight 
(dw) soil to encompass environmentally relevant and worst-case exposures. 
In Tier 2, three of the particles were UV-aged following OECD TG 316 
recommendations and retested using a Atlas SUNTEST XLS+ (wavelength range: 
300–400 nm; temperature: ~65°C; UV intensity: ~75 W/m2) for 14 days, which 
corresponds to around 42 days of sun irradiation.
No chemical analysis of particles in soil or soil organisms was performed within 
the ECO61 project.

Results

 We ultimately achieved a high score (44-47 of 56 points) across the various studies 

indicating a high quality for the studies, which can be used in environmental risk 

assessment (ERA)

 Effects on soil organisms (different endpoints) could be observed at 100 and 

1000 mg/kg dw soil for each particle type tested

 Indication that regulatory relevant tests following adapted but standardized guidelines 

are protective.

 No clear indication if a test organism (microorganisms, plants, earthworms) was most 

sensitive or that polymer type, shape or size were major drivers of toxicity (Figure 2)

 Natural particle (glass beads) lead to a baseline effect on fresh and dry weight data of 

around 15-20% in chronic terrestrial plant tests (ISO 22030)

 Considerations of particle presence in soil at evaluation of ecotoxicological effects is 

important! 

 There is no clear indication that microplastic particles are more toxic to the chosen 

organism groups after UV aging. However, for microorganisms, there was an increase of 

the effect for UV aged MPs.

 Implementation of New Approach Methodologies (NAMs) for future ERA

− Reduction in nitrification at highest test concentration observed, which is in line with 

the results of the OECD TG 216 

− No higher sensitivity compared to the „standard“ endpoint, but using SSD 

approaches using Metabarcoding Data might be a way forward (see poster We159)

Figure 2: Principal component analysis biplot of the relation between the grouping variable Polymer type (A), Shape (B), Size 

(C) and UV-aged (D) with the explanatory variables of OECD TG 216, ISO 22030 and OECD 222 results. 

Table 1: Available information on polymer type, shape, and size range provided for the various tested particles as well

as a visualisation of the particles via Scanning Electron Microscopy.
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Polymer 
type

Shape
Size 

range

Low Density 
Polyethylene

Spheres
0.70 - 75.5 µm 

(average = 7.65 ± 4.11 μm)

Fragmented
0.6 -30.1 µm 

(average = 4.6 ± 2.9 μm)

Fragmented
Average: D10: 238 µm; 

D50: 610 µm; D90: 1226 µm

Fragmented ~500 µm

Low Density 
Polyethylene

 UV-aged

Fragmented, 
Suntest aged powder

D50: ~408 µm*

Nylon 6 
Polyamid Fragmented

Average: D10: 74.9 µm; 
D50: 195 µm; D90: 359 µm

Glass beads Spheres 150 - 212 µm

No confidence
interval for glass
beads and PA: 
too few
observations per 
category

No confidence 
interval: too few 
observations per 
category

Shape and UV 
aging appear to 
have a slight 
impact on the 
result, BUT: only 
few observations 
(total n=27, no 
statistical 
significance 
determined)

Variable

Chi2 3.2275

df 5

p 0.665

Variable

Chi2 3.2275

df 5

p 0.665

Variable

Chi2 0.275

df 1

p 0.600

Variable

Chi2 0.014

df 1

p 0.907

Conclusion and recommendations

 Regulatory relevant tests following adapted but standardized OECD guidelines are 

protective. QA/QC criteria were proposed and implemented into our testing scheme. 

 Soil organisms were affected at concentrations ≥100 mg/kg dw soil, but no single most 

sensitive species or decisive factors such as size, shape, or polymer type could be 

identified. Testing rigid fibrous MPs should be considered for the future.

 UV ageing can increase toxicity on soil microorganisms. Further studies are needed to 

determine which released substances (e.g. additives, plasticizers or other low-molecular 

compound) caused this effects. 

 These findings were used to develop a holistic environmental risk assessment 

framework for MPs in terrestrial ecosystems (see Poster Mo312).

UV Aging following

OECD TG 316 

Figure 1: Tiered approach for testing

6 MPs differing in shape, size and 

polymer type and a natural particle. 

QA/QC criteria were followed and 

e.g. to avoid plastic contamination

we replaced as many plastic lab 

materials as possible.
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