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The limits of "classic" approaches to restoring organic matter
to soils :

* Agroforestry could be a solution, albeit with certain constraints

» Spreading crop residues (straw), effluents or composts only enriches
the soil surface and can sometimes lead to mineralization of existing C.

Can varietal selection be an alternative to conventional practices for
returning C to the soil?
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Pearl millet lines

Aggregates= Bacteria®™® Exopolysaccharide
Objectives: Is there any correlation between rhizosheath size, rhizodeposition, root exudates composition, microbial

community assemblage and carbon storage in soil ?
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Rhizosheath
(Root adhering soil)

Aggregates= Bacteria®® Exopolysaccharide
s

The root exudation of millet evaluated by a
simple phenotype to measure (root-adhering
soil, SAR) is genetically controlled, thus paving

the way for varietal selection. (De la Fuente et

al., Sc. Rep. 2022)




Alahmad et al., Microbiome, 2024
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PCA 2D scores plots illustrating the distribution of assigned compounds in different compartments of each PM line.
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Interplay Between Root _ormation in Pearl Millet
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iith Formation in Pearl Millet

cars Aix:Marseille fgfp LENh‘}R/ £ Interplay Between Root Exu

* The rhizosheath formation is under complex genetic control in pearl millet and suggests that it is

mainly regulated by root exudation/rhizodepostion (de La Fuente et al., 2022).

* The root-adhering soil mass is a heritable trait in pearl millet that correlates with changes in
rhizosphere microbiota structure and functions, and root exudates composition (Alahmad et al,

2024).

* The priming effect amplitude (C,./C,, ratio) was higher for the LAL than for the HAL, indicating a

better C sequestration potential of the latter (Ndour et al., 2022).




Evaluation of agronomical

practices
contribution of isotopic measurements



carbon storage — carbon sequestration
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heterotrophic respiration - priming effect

SOC
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oriming effect — how to assess it ?

good (?) idea

enhancement of priming effect
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Assessment — a case study

An evaluation of new agronomical practices

plants in C3 soll
e Carbon stock evaluation
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Assessment — a case study

An evaluation of new agronomical practices
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> L132 is a good "4%0" candidate : it contributes to C input while keeping reduced loss of C
=> ATTENTION to priming effect | : L3 destores more C than it brings in Sitor et al. 2022
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Conclusion-Perspectives
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Microbial carbon use efficiency
promotes global soil carbon storage
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Two contrasting pathways in determining the
relationship between microbial CUE and SOC

storage.

a, The first pathway indicates that a high CUE
favours the accumulation of SOC storage through
increased microbial biomass and by-products.

b, The second pathway emphasizes that a high
CUE stimulates SOC losses via increased microbial
biomass and subsequent extracellular enzyme
production that enhances SOC decomposition
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Microbial carbon use efficiency promotes
global soil carbon storage

They find that CUE is at least four times as important as other evaluated
factors, such as carbon input, decomposition or vertical transport, in
determining SOC storage and its spatial variation across the globe. In
addition, CUE shows a positive correlation with SOC content. Our
findings point to microbial CUE as a major determinant of global SOC
storage. Understanding the microbial processes underlying CUE and
their environmental dependence may help the prediction of SOC
feedback to a changing climate.
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