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Good evening everybody, I’m Pierre and I will start this session by quickly presenting you my PhD thesis that takes part of the CANETE project.
As it has already been largely discussed during these FairCarbon days, you all know that soil organic matter is a key compenent of soil resilience and plays an important role in the global C cycle. Thus, it is critical to understand the controls that shape their stabilization on the long term. More specifically, my mission focusses on the mineral and microbial controls of soil organic matter stabilization.
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Multiple controls for a complex cycle
Soil organic matter (SOM) stability

CO2
CO2

Mineral controls

Chemical adsorption (MAOM)

Physical barrier (aggregate)
Sokol et al., 2022 ; Bramble et al., 2024 ; Wasner et al., 2024

Diversity and abundance

Enzymatic activity

Physiological traits

Microbial controls
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Let’s start with a few definitions. Historically, we first fought that the main control of SOM stability, = the speed at which soil microorganisms decompose it, was the chemical nature of the organic residues that were entering the soil : leafs, roots, stems,…
This was unfortunately a too simple vision to be true. We now know that there are other controls : soil minerals can protect soil organic matter through chemical linking or physical barriers around soil organic matter, limiting its access for decomposers.
Microbial communities also shape SOM stability, since it decompose a part of it but this decompositions creates new molecules that are prône to linking with soil minerals and, thus, long term stabilization. Therefore, the shape of the microbial community, such as its diversity and abundance or multiple physiological traits can impact SOM stabilization.
We went from a relatively simple cycle, centered around plant characteristics, to a much more complex cycle with multiple inter-dependant processes, centered around mineral and microbial controls.
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External factors
Soil organic matter (SOM) stability

Cotrufo and Lavallee, 2022

Pedological factors :
 Quantity and quality of soil minerals
 Soil properties (texture, acidity, …)

Climatic factors :
 Shape soil vegetation and soil properties
 Soil temperature and moisture

Management factors :
 Shape vegetation and soil properties
 N availability for microorganisms

We need to study stabilization controls in
contrasting pedoclimates and soil managements !
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Given the complexity of this cycle, there are many external factors that govern it. We can regroup them in 3 main categories.
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Methodological approach
Studying SOM stabilization under contrasting pedoclimates and soil managements

2 Nitrogen management 
modalities

How does soil mineralogy impact SOM 
stabilization ?

How does microbial traits impact SOM 
stabilization ?

How are these controls modulated by
pedoclimatic and soil management
factors ?

Let’s discuss this further 
during the poster session ?

Jilling et al., 2025
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