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Contamination of agricultural soils
by plastics

Biodegradable vs biobased plastics...

@MINAGRIS



Total:
EU27+3 converters plastics demand 49.1Mt
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2019

Livestock production

Crop production

....alongside plastics from other industries entering

agricultural soils!
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Adapted from
Machado et al (2018)
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Introducing MINAGRIS

Using a multi-actor approach, we are:

1. Providing a deeper understanding and tools to assess
the impact of MP and NP in agricultural soils on
biodiversity, plant productivity and ecosystem
services

2. Examining disaggregation fate in the environment

3. Providing recommendations for sustainable use of
plastic in agriculture at the farm and field level

4. Engaging stakeholders and identifying needs,
improving farmer and citizen awareness, joint
development of novel strategies for reducing plastic
contamination.




Project team

MINAGRIS partner organisations

1.Wageningen University (NL)
2.University of Bern (CH)
3.FiBL Switzerland (CH)
4.University of Thessaly (GR)
5.University of Ljubljana (SL)
6.Universita Cattolica del Sacro Cuore (IT)
7.FiBL Austria (AT)
8.University of Gloucestershire (UK)
9.Freie University Berlin (DE)
10.INRAE (FR)
11.Polytechnic of Turin (IT)
12.CHQ Technologies (PC) (GR)
13.Technical University of Denmark (DK)
14.Austrian Agency for Health and Food Safety (AT)
15.NOVAMONT (IT)
16.Wageningen Food and Biobased Research (NL) (same as 1)
17.Euroquality (FR)
18.Camposeven (ES)
19.Spotteron (AT)
20.Estonian University of Life Sciences (EN)




Case study sites

11 case study sites
6 biogeographical regions

Range of farming practices

At least 10 farms surveyed per
case study site

@MINAGRIS

@ Case study site

@ CsS/Experimental field station




Farmer information collection

Questionnaire |
= selection of 10 farms /CSS

l

Questionnaire ||
= farms needs, uses of plastic and
awareness of contamination

l

Questionnaire |l
= Description of the two selected fields /farm

|

Questionnaire IV
= Assessment of Ecosystem services and
socio-economic indicators

CSS Assessment

Participatory
science study of
macroplastics in
soil

CSS sampling,
2 fields/ farm:

- Soil

- Macroplastics
from quadrants

- Extra
macroplastics

-

Mesoplastics
Microplastics
Nanoplastics
pH

Organic matter
Soil Texture

_ Soil microbiome

Organic contaminants

Soil Analysis

Control soil

Multiscale Experiments

T4.2 MNP and other stressors effects on soil
microbiome functional

T4.3 MNP and other stressors effects
prokaryotic and fungal diversity

T4.4 MNP effects on micro-, meso and
macro-fauna

T5.1 MNP effects on soil physical properties
T5.3 MNP effects on soil chemical properties
T5.4 MNP effects on crop productivity

T5.5 NP plant uptake

T6.1 degradation and disintegration of MNP
and other stressors in soils

» T6.2 Microbial interactions in the plastisphere

T6.3 MNP and other stressors transportation
and their effects on non-terrestrial biota

@MINAGRIS
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@MINAGRIS
Sampling campaign

440 samples being collected now, and again in 2025
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Recruiting farmers - case study specific leaflets, open dialogue, clear
benefits of participation, consolidation of tasks

Experimental results expected: 2023/4



SoilPlastic: Citizen science app

%SmlPlastlc i

powered by @ MINAGRIS

SPQTTERON




Findings so

far: Recent

MINAGRIS
review

found very little
information available
concerning microplastic
transport in the
terrestrial environment

Huerta Lwanga et al (2022)

PLASTIC TRANSPORT

claspvisuals.com




Mapping of micro- and nano-plastic transport by
macroinvertebrates

Plastic particles

" . MPB in casts

MP in
galleries
Aged MP in soil
microplastics aggregates
= tastier?
Ingestion; dragging; cutaneous transport
'3{)‘:§> MINAGRIS

Hwerta Lwanga et al (2022)



Findings so far: review of information
needs (yes, we're doing social science!)

Interviews across Europe with various EU-level and
national stakeholders (n =26) and case study farmers (n =
110).

e Widespread lack of guidance and advice directly
relating to agricultural plastics - alternatives,
disposal (recycling/repurposing), environmental

impacts
e General recognition that advice and information of

COMPOST
LY

this nature would be useful for farmers
e Municipal compost contamination = big concern

amongst farmers - awareness raising needed @ MINAGRIS



Findings so far: review of information
needs

Need for clear, high-level guidance a

Potential for multifunctional advice (e.g., soil advisors could include
plastic-related advice whilst visiting farms)

Guidance documents, videos, podcasts, webpages = useful if clear and s Sn?
concise

In-person advice (1:1and group) remain key

Scientific publications, lengthy documents = not so much!
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Interested in getting involved?

Stakeholder forum on agricultural plastics
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Thank you

Newsletter: Issue #1 March 2022

@MINAGRIS

Newsletter sign-up
https:// vv Uv vv ominag ris.eu/ In This Issue Hello, and a warm welcome...
@ M i n a g ris E U ...to our first newsletter!

Introducing the project In this edition, we will share
updates on our 5-year EU

Our case Study sites funded Horizon 2020 project on

h : agricultural plastic use. Working
ca c Ive rs Visiting the UK case study as a consortium of 20 partners

site across Europe, across 11 case

°
CCh Ive rs@g IOSoac.u k MINAGRIS ‘kick-off' meeting e MAGRE Wik

e Assess the impact of plastic debris in agricultural
soils on soil health, plant productivity and

ordinat

Plastic use in agriculture ecosystem services
e Improve our understanding of the movement and
MINAGRIS-PAPILLON degradation of plastics in the environment

Need SOCiaI SCienceIPOIicy engagement stakeholder forum 6 * Provide tools and recommendations for the

sustainable use of plastic in agriculture at the farm

researc h? MINAGRIS in the press 7-8 and field levels

) * Support safe and economically viable food
Key reading 2 systems in Europe

MINAGRIS partners 10 We hope you enjoy our first newsletter. Please get in

Countryside & Community Research et |
Institute = largest specialise rural research v § o
institute in the UK
M

CCR' Get in touch!

Email: cchivers@glos.ac.uk

£U Horzon 2020 grant agreement coordination@mail-minagris.eu
no. 101000407 1 : .
www.mmagns‘cu



