








Pot-plant experiment: Comparing the impact of microplastics derived from a
biodegradable and a conventional plastic mulch on plant performance

Study design A. Seed germination and early development Main findings

Conventional and biodegradable MPs
* impact on early development of lettuce and carrot
* only limited chronic effects recorded on plant growth of
barley and lettuce
* chronic exposure resulted in increased chlorophyll
content in lettuce
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Mesocosm: Biodegradable microplastics induce profound changes in lettuce (Lactuca
sativa) defense mechanisms and to some extent deteriorate growth traits

PBAT biodegradable microplastics in CLIMECS near-field Tow =15

condition experiment S g o
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lipid peroxidation

stress signalling hormone

total phenolic content

reactive oxygen species-scavenging
enzymes

e proteins

* We highlight potentially negative effect of BD-MPs on
lettuce health

Negative effect on plant's growth traits
¢ shoot weight

» specific leaf area

* necrotic tissue

« Cand N content

Reference material
* Polybutylene adipate terephthalate (PBAT) film fragments

Treatments:
* control no microplastic

e 0.025% biomicroplastics

e 0.05%  bilomicroplastics

e 0.2% bromicroplastics
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Mesocosm: Exposure to PBAT-BD-MPs alter microbiome composition and function

Booegaoatle 0 e | Investigation of microplastic effects
m'm:p as.'cs iy in mesocosm scale
@
PBAT biodegradable microplastics (BD-MPs) in CLIMECS near-field condition experiment _
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» diversity of soil bacterial and fungal communities increased with increasing PBAT- Mesocosm experiment
BD-MP concentrations w0
* bacterial and fungal community composition differed between the control and 200
0.8 % PBAT-BD-MP treatment 100 g
* Notable changes included a significant rise in L
* The bacterial phylum Planctomycetes 60
* The fungal phyla Ascomycota and Mortierellomycota “f5:
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FIELD: Conventional and biodegradable agricultural microplastics: effects on soil
properties and microbial functions across a European pedoclimatic gradient
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* Microbial activity (BR, SIR) decreased systematically with MP, even
without major diversity changes
* Cand N mineralization suppressed, especially in Spain
» Likely toxic effects on fungi, not bacterial promotion
* linked to reduced soil aggregation
* Germany: Reduced fungal diversity in high PE and PBAT-BD
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* Spain: Significant fungal biomass decline in 2022 for PE and B
PBAT_BD_ treatment _ _ _ 2 Seasons (year 2022 and 2023)
* MPscreate mlcrohaF)!tats for plastic-degrading mlclrobes 5 treatments an 25 plots:
» Effects are 5|te—'speC|f|c and may accumul-ate over time - . Control {without microplastic)
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Conclusions

Even at environmentally relevant levels, MNP trigger plant stress responses
Both conventional and PBAT-BD-MPs can affect early plant development
o biodegradable plastics causing stronger adverse effects
o potentially negative effect of PBAT-BD-MP on lettuce health
» decreased chlorophyll levels (nitrogen deficiency)
» increased oxidative stress and changes in plant defense mechanisms

In the field we observed up-regulated stress levels within plants, and only slight
effect on plant physiology
o effects on plants are context-dependent and vary due to soil and
atmospheric conditions
o effects depends on plastic concentration and type

The increase in soil respiration correlated with
increasing PBAT-BD-MP concentration

Alpha diversity of the bacteria and fungi increased
with increasing PBAT-BD-MP concentration

In the field C and N mineralization is suppressed
under MP, especially in Spain

Microbial activity is a more sensitive indicator of MP
effects than diversity metrics

Microbial activity (BR, SIR) decreased systematically
with MP, even without major diversity changes
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