
ECOSFIX 

Ecosystem services belowground – carbon 

sequestration, soil fixation and hydrological 

impact of plant root systems

CONTEXT
Large tracts of the world’s cultivated land suffer from erosion

and mass movement, especially on hillslopes; soil and plant

loss in turn compromising the quantity of carbon

sequestration and hydrological processes in soil. Ecosfix

aimed at understanding the relationships between the

‘hidden half’ of a plant, the root system, and soil degradation

processes, with an emphasis on differences between shallow

and deep roots. We also hypothesized that the functional

structure of plant communities, rather than species number,

strongly determines ecosystem functioning and services. To

improve our fundamental understanding of how plant roots

alter mass wasting processes, perform hydraulic

redistribution and sequester carbon, we investigated the

structure, function and growth of fine/thin roots at different

depths in the soil in complex forest systems. All studies were

carried out in either agricultural, agro-ecosystems or forestry

systems in three different climates around the world. Data

were used to calibrate models, and provide guidelines

destined for stakeholders.

METHODS
Twenty plant communities located along land-use intensity

(crops, agroforest and forest) gradients and across three

climatic zones were selected: Mediterranean (France),

montane (France), and tropical (Costa Rica, Laos). We

characterized species, time to last ploughing / tree thinning,

fertilization, soil nitrogen, phosphorus and organic carbon,

root decomposability, aggregate stability and cohesion. We

measured root functional traits and defined spatial and

temporal dynamics of growth. Root distribution and slope

stability models were developed and calibrated.
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MAIN RESULTS

We demonstrate how the composition of a plant community

influences the physical and chemical composition of the root-

soil matrix, across a gradient of land use types. We show that

root systems are able to grow several metres deep in the soil,

and that deep roots possess different roles compared to

shallow roots, hence influencing belowground ecosystem

services.

More than 70 scientific and popular written papers, electronic

media and oral presentations have been produced from

Ecosfix. Add to that the organization of an international

conference, three PhD theses, several Master’s theses, two

databases and a web documentary site for public outreach.

https://plus.google.com/u/0/105457462153735900224/posts
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PERSPECTIVES

Our work is the keystone to future studies in the domain, and
was the launch point for five new joint PhD / post-doc projects

within the consortium, as well as two submitted ANR projects.

We created a web documentary site with over 30 films (also on

youtube) which can be used in MOOCs and for public outreach.

Two fieldsites are now protected for long-term studies, including

within the context of a H2020 Marie Curie ITN project (TERRE
2015 – 2019), aimed at training young scientists.

In 2016, INRA and IRD host EcoSummit 2016 in Montpellier
(ecosummit2016.org), with special sessions focusing on
ecosystem services and agroecology, thus placing France at the

forefront of this research in Europe.


