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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

* Long term incubation
 Particle size and density fractionation
* Rock-Eval© analysis & modelling
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Long term experiments : Exogenous organic
matter, alternative cropping systems

I
: o , After 20 years
1998 627 : 11.3°C @ Luvisol
Do (o or 200

Site Soil Treatment SOC stock
(t C.ha")

Luvisol Conventional CON-LC 42.2+2.1

— ]gg%%liﬁy Organic agriculture ORG 447 +1.8

VRSN  Conservation agriculture CA 57.2 + 4.5

Qualiagro Conventional CON-QA 39.3 2.5

: § YOSl Rosidual municipal solid ~ MSW  54.1 £ 0.6
78% Silt waste compost

Y 7% Sand

Biowaste compost BIOW 63.5 £ 2.7
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Long term incubations

SOC mineralisation in controlled conditions

Alternative cropping systems
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Particle size and density fractionation

Glass beads
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Fractionation

OC distribution in physical fractions

Alternative cropping systems

Exogenous OM additions

La Cage QualiAgro
h = CON-LC =ORG mCA mCON-QA CMSW =FYM mBIOW
70
60 B0
2 B
g% £ 50
< 40 b bb
= 40 4
E ¥
% 30 g 30
=
Em 9 g
3 £
LEIT L& T
--ir_—'_-l.r:--- --i i '
by ,_l_| -
BULK cPOM cSand fPOM fSand cSit  fSit  Clay 0 i —m“'-ﬂ = ""_'-- i
BULK cPOM cSand fSand oSt St Clay
(d) =ECA  mORG (e) OMSW  EFYM  mBIOW
3o a0
-
o s
5'25 ",:‘ 25
J =
et 200 a ‘-j 20
-§ -
-
15
ﬁ g 15
4 1
Qe w i
a o
5 b 2 [
NS NS 2b NS ' a
BULK cPOM cSand fPOM fSand cSit  fSilt BULK cPOM cSant, fPOM /3and csm Silt
5 -5

2024-06-11- C.Chenu - ASD-GM Vilnius



Rock-Eval© analysis & PartySOC model

Rock-Eval thermal analysis

Step 1: Cracking under inert

condifion with N2

m -

FID

200°C 650°C
pyrolysable OM

500°C residue Q releas;dupon ox

released upon pyrolysis m

400°C 650°C
released upon pyrolysis released upon oxidation

7z

IR detector

Step 2: Combustion in oxygen
condition
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Rock-Eval®-PartySOC
SOC distribution across PartySOC active and
stable compartments

Alternative cropping systems Exogenous OM additions
La Cage QualiAgro
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SOC and additional C distribution in
fractions/kinetic compartments: wrap-up

Alternative cropping systems Exogenous OM additions
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Different management options : different MRTs of the additional SOC
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Wrap-up

» Soll 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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