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Earthwatch Europe was contracted on behalf of BiodivERsA by the Royal Belgian Institute of Natural Sciences 

(RBINS)/Belgian Science Policy Office (BELSPO) to produce a policy brief based on the results of the SoilMan, 

Digging-Deeper, and SOILCLIM projects by the BiodivERsA call 2015-16 (co-funded by the European 

Commission), with the national funders ANR (France), BMBF (Germany), DFG (Germany), Estonian Research 

Council (Estonia), FORMAS (Sweden), AIE (Spain), SNF (Switzerland), UEFISCDI (Romania), and FCT (Portugal).  

Knowledge and methodology used  

The Policy Brief “How soil biodiversity can strengthen resilience and ecosystem services in agricultural 

landscapes” is based on the scientific results of the named projects. The Brief extracts and summarises some 

key results of the projects and provides a list of relevant policy recommendations linked to current EU policy 

processes. The Brief was drafted by Earthwatch Europe, in consultation with the BiodivERsA Policy Briefs 

Working Group, and with researchers from the respective projects. The topic of the brief was proposed 

bottom-up by the SoilMan, Digging-Deeper, and SOILCLIM researchers through a call for topics launched in 

the second half of 2019, and ultimately selected based on feedbacks from the BiodivERsA Advisory Board 

and Policy Briefs Working Group. Initial scoping of content and possible messages was done during a virtual 

meeting with the project partners in September 2020, facilitated by the BiodivERsA science-policy/science-

society officer. Earthwatch Europe consulted all relevant SoilMan, Digging-Deeper and SOILCLIM outcomes 

as supplied by the BiodivERsA secretariat. All sources used are listed below.  

Quality control 

An initial and advanced draft of the brief was reviewed by the Policy Briefs Working Group and the research 

partners; and comments and suggestions made were addressed. 
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Sources of information consulted for key research findings  

 

Peer-reviewed scientific publications used: 

• Birkhofer, K, Bezemer, TM, Hedlund, K & Setälä, H (2012). Community composition of soil organisms under 

different wheat farming systems. In: Cheeke, T, Coleman, DC, Wall, DH (eds) Microbial Ecology in Sustainable 

Agroecosystems. Advances in Agroecology, CRC Press, ISBN: 9781439852965 

https://books.google.co.uk/books?hl=en&lr=&id=92fbRsUSWTgC&oi=fnd&pg=PA89&ots=-

RvNdFSTl_&sig=4yNQDyDwiZXUcCcz6udsPxboFu4#v=onepage&q&f=false   

• Domeignoz-Horta, LA, Pold, G, Allen Lui, XJ, Frey, SD, Melillo, JM & DeAngelis, KM (2020) Microbial diversity 

drives carbon use efficiency in a model soil. Nature Communications Vol 11, 3684. 

https://doi.org/10.1038/s41467-020-17502-z  

• García de León, D, Davison, J, Moora, M, Opik, M, Feng, H, Hiiesalu, I, Jairus, T, Koorem, K, Lui, Y, Phosri, C, 

Sepp, S-K, Vasar, M & Zobel, M (2018) Anthropogenic disturbance equalizes diversity levels in arbuscular 

mycorrhizal fungal communities. Global Change Biology vol 24, 2649–2659. 

https://doi.org/10.1111/gcb.14131  

• Garland, G, Edlinger, A, Banerjee, S, Degrune, F, Garcia-Palacios, P, Pescador, DS, Herzog, C, Romdhane, S, 

Saghai, A, Spor, A, Wagg, C, Hallin, S, Maestre, FT, Philippot, L, Rillig, MC, van der Heijden, MGA (2021) Crop 

cover is more important than crop rotational diversity for enhancing soil multifunctionality and cereal yields 

in European cropping systems. Nature Food vol 2, 28–37. https://doi.org/10.1038/s43016-020-00210-8  

• Graf, DR, Saghaï, A, Zhao, M, Carlsson, G, Jones, C M & Hallin, S (2019) Lucerne (Medicago sativa) alters N2O-

reducing communities associated with cocksfoot (Dactylis glomerata) roots and promotes N2O production in 

intercropping in a greenhouse experiment. Soil Biology and Biochemistry vol 137, 107547. 

https://doi.org/10.1016/j.soilbio.2019.107547  

• Hervé, MET, Renault, M, Plaas, E, Schuette, R, Potthoff, M, Cluzeau, D & Nicolai, A (2020) From practices to 

values: Farmers’ relationship with soil biodiversity in Europe. Sociological Ruralis vol 60, 596-620, 

https://doi.org/10.1111/soru.12303 

• Knapp, S & van der Heijden, M (2018) A global meta-analysis of yield stability in organic and conservation 

agriculture. Nature Communications, vol 9. 3632. https://doi.org/10.1038/s41467-018-05956-1 

• Kozjek et al (2021) Long-term agricultural management impacts arbuscular mycorrhizal fungi more than 

short-term experimental drought. Applied Soil Ecology, vol 168 

https://doi.org/10.1016/j.apsoil.2021.104140  

• Kundel, D, Bodenhausen, N, Jørgensen, H B, Truu, J, Birkhofer, K, Hedlund, K, Mäder P & Fliessbach, A (2020) 

Effects of simulated drought on biological soil quality, microbial diversity and yields under long-term 

conventional and organic agriculture. FEMS Microbiology Ecology vol 96, fiaa205. 

https://doi.org/10.1093/femsec/fiaa205  
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• Meyer, S, Kundel, D, Birkhofer, K, Fliessbach, A & Scheu S (2021) Soil microarthropods respond differently to 

simulated drought in organic and conventional farming systems. Ecology and Evolution  

https://doi.org/10.1002/ece3.7839 

• Meyer-Wolfarth, F, Schrader, S, Oldenburg, E, Weinert, J & Brunotte, J (2017) Biocontrol of the toxigenic 

plant pathogen Fusarium culmorum by soil fauna in an agroecosystem. Mycotoxin Research vol 33, 237–244. 

https://doi.org/10.1007/s12550-017-0282-1  

• Plaas, E, Meyer-Wolfarth, F, Banse, M, Bengtsson, J, Bergmann, H, Faber, J, Potthoff, M, Runge, T, Schrader, 

S & Taylor, A (2019) Towards valuation of soil biodiversity in agricultural soils: a case for earthworms. 

Ecological Economics vol 159, 291-300. https://doi.org/10.1016/j.ecolecon.2019.02.003  

• Rillig, MC, Lehmann, A, Lehmann, J, Camenzind, T & Rauh, C (2018) Soil biodiversity effects from field to fork. 

Trends in Plant Science vol 23, 17-24. https://doi.org/10.1016/j.tplants.2017.10.003  

• Rillig, M, Aguilar-Trigueros, C, Camenzind, T, Cavagnaro, T, Degrune, F, Hohmann, P, Lammel, D, Mansour, I, 

Roy, J, van der Heijden, M & Yang, G (2019) Why farmers should manage the arbuscular mycorrhizal 

symbiosis - a response to Ryan and Graham. New Phytologist vol 222, 1171-1175. 

https://doi.org/10.1111/nph.15602 

• Romdhane, S, Spor, A, Busset, H, Falchetto, L, Martin, J, Bizouard, F,  Bru, D, Christine Breuil, M, Philippot, L 

& Cordeau, S (2018) Cover crop management practices rather than the composition of cover crop mixtures 

affect microbial communities in no-till agroecosystems. Frontiers in Microbiology vol 10, 1618. 

https://doi.org/10.3389/fmicb.2019.01618 

• Rundlöf, M, Smith, HG, Birkhofer, K (2016) Effects of organic farming on biodiversity. Wiley eLS, 

https://doi.org/10.1002/9780470015902.a0026342  

• Tuck, SL, Winqvist, C, Mota, F, Ahnstrom, J, Turnbull, LA & Bengtsson, J (2014) Land‐use intensity and the 

effects of organic farming on biodiversity: a hierarchical meta‐analysis. Journal of Applied Ecology vol 51, 

746-755. https://doi.org/10.1111/1365-2664.12219  

• Van Capelle, C, Meyer-Wolfarth, F, Meiners, T, Schrader, S (2021): Lumbricus terrestris regulating the 

ecosystem service/disservice balance in maize (Zea mays) cultivation. Plant and Soil. 
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• Wagg, C, Yautier, Y, Pellkofer, S, Banerjee, S, Schmid, B, van der Heijden, M (2021) Diversity and asynchrony 

in soil microbial communities stabilizes ecosystem functioning. Elife. https://doi.org/10.7554/elife.62813  
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cited in the policy brief itself:  
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Relevant EU policy instruments and their websites:  

• EU Farm to Fork Strategy: our food, our health, our planet, our future. 

https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal/actions-being-taken-

eu/farm-fork_en  

• EU Biodiversity Strategy for 2030: Bringing nature back into our lives (COM/2020/380) - 

https://ec.europa.eu/environment/nature/biodiversity/strategy/index_en.htm   

• The European Green Deal (COM(2019) 640) - https://ec.europa.eu/info/strategy/priorities-2019-

2024/european-green-deal_en  

• EU strategy: Adapting to climate change - https://ec.europa.eu/info/law/better-regulation/have-your-

say/initiatives/12381-EU-Strategy-on-  

• Common agricultural policy (CAP) income support - https://ec.europa.eu/info/food-farming-fisheries/key-

policies/common-agricultural-policy/income-support_en  

• Common agricultural policy (CAP) monitoring and evaluation framework - https://ec.europa.eu/info/food-

farming-fisheries/key-policies/common-agricultural-policy/cmef_en  

• Common agricultural policy (CAP) Future of the CAP - https://ec.europa.eu/info/food-farming-fisheries/key-

policies/common-agricultural-policy/future-cap_en  

• Healthy Soils – New EU Soil Strategy - https://ec.europa.eu/info/law/better-regulation/have-your-

say/initiatives/12634-Healthy-soils-new-EU-soil-strategy  

• Caring for soil is caring for life: report of the EU mission board for soil health and food - 

https://ec.europa.eu/info/publications/caring-soil-caring-life_en  

https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal/actions-being-taken-eu/farm-fork_en
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