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SOC accrual with management change
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Aim

• Assess the temporal stability of additional SOC stored 

with different management options

• Compare different methodological approaches
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• Long term incubation

• Particle size and density fractionation

• Rock-Eval© analysis & modelling



Long term experiments : Exogenous organic 

matter, alternative cropping systems
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Site Soil Treatment SOC stock 
(t C.ha-1)

La Cage Luvisol

17% Clay

58% Silt

25% Sand

Conventional CON-LC 42.2 ± 2.1

Organic agriculture ORG 44.7 ± 1.8

Conservation agriculture CA 57.2 ± 4.5

Qualiagro
Luvisol

15% Clay 

78% Silt

7% Sand

Conventional CON-QA 39.3 ± 2.5

Residual municipal solid 

waste compost

MSW 54.1 ± 0.6

Farmyard manure FYM 55.1 ± 1.5

Biowaste compost BIOW 63.5 ± 2.7

After 20 years

0-30 cm



SOC mineralisation in controlled conditions
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Long term incubations

Constrasting abundance of <2y MRT in additional SOC / 

management options

Exogenous OM additionsAlternative cropping systems



MAOM

MRT > 50 y

POM

MRT < 20 y

Particle size and density fractionation
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Balesdent et al. 1996,1998
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Besnard et al, 1966



OC distribution in physical fractions
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Fractionation

Exogenous OM additionsAlternative cropping systems



Rock-Eval© analysis & PartySOC model
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Rock-Eval thermal analysis

Step 1: Cracking under inert

condition with N2

Step 2: Combustion in oxygen

condition 

18 RockEval® 

parameters

Cécillon et al., 2021

Kanari et a. 2022

MRT 30-40 years

MRT >100 years

PARTYSOC  machine Learning 

model

Rock-Eval©-PartySOC



SOC distribution across PartySOC active and 

stable compartments
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Rock-Eval©-PartySOC

Exogenous OM additionsAlternative cropping systems



SOC and additional C distribution in 

fractions/kinetic compartments: wrap-up
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Different management options : different MRTs of the additional SOC

Exogenous OM additionsAlternative cropping systems



Wrap-up
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• Soil particle size/density fractions are kinetically 

heterogenous

–Labile MAOM at La Cage  (active C?)

–Recalcitrant POM at Qualiagro (composts) (stable C?)

• Different management options => different pathways 

of SOC accrual (exogenous OM particles, rhizodeposits)

• Different methods, different residence times targetted 

- Stable C : be explicit regarding MRT!

• Need to maintain the C-storing practices over time!
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Thank you for your attention

Kpemoua et al. accepted, SOIL


