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“New paradigm”
Soil Organic Matter dynamics

SOM persistence

« Controlled by physical and chemical
environment

» Molecular characteristics of are
secondary controls

PERSPECTIVE

d0i:10.1038/nature 10386

Persistence of soil organic matter as an
ecosystem property

Michael W. I. Schmidt'*, Margaret S. T 23+ Samuel Abiven', Thorsten Dittmar*?, (eorg(‘ugg bcrg I\':mA Ja msem
Ma I\usKlber“lgrdK()glK abnes Jh:mllesbehm:mn , David A. C. Manning", Paolo Nannipier D iel P. Rasse'”,
Steve Weiner'* & Susan ETumboe

UK Centre for
Ecology & Hydrology
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a Historical view

b Emerging understanding 3
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(® Deep soil carbon: age of carbon reflects
timescale of process. Rapid destabilization
possible with change in environmental conditions



“New paradigm”
Soil Organic Matter dynamics

SOM persistence

« Controlled by physical and chemical
environment

 Molecular characteristics of are
secondary controls

SOM is locked into the fabric of the soils

+ forming aggregates protecting SOM from decomposition
+ physically shielding SOM from microbial activity
 binding and stabilizing organic molecules

 creating SOC pools with different residence times

UK Centre for
Ecology & Hydrology

free particulate
organic matter

mineral-associated organic matter

increasing soil organic matter %
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“ . , New definitions of SOM pools in models
New paradigm’

Soil Organic Matter dynamics

002 Plant Litter and Exudates,
Loss Above & Below Ground

New field and lab measurement techniques

Exchange Macrofauna
Shredders / Mixers
) Adsorption / Desorption
h 4 \ 4 L p l
Respired Particulate Dissolved Mineral Associated
Organic Matter Organic Matter Organic Matter Organic Matter
(CO2) (POM) (DOM) L (MAOM)
Decomposers Leaching
Bacteria / Fungi
Loss

UK Centre for
Ecology & Hydrology




« . New definitions of SOM pools in models
New paradigm”

Soil Organic Matter dynamics

~
Respired >[><} co2
Macrofauna o i Matt Loss
Shredders / Mixers Fganiciviaict Exchange
(CO2) /4— } < DIC
A Loss

New field and lab measurement techniques

Leaching
Particulate Dissolved
Organic Matter Inorganic Carbon
(POM) (DIC)

Mineral Associated

Organic Matter
(MAOM)
Decomposers
Bacteria / Fungi Adsorption
Desorption

Dissolved Leaching
Plant Litter and Exudates, W Org(agghl/\lll)atter
Above & Below Ground J

UK Centre for
Ecology & Hydrology




Input Time Series Parameters, f(t)
“New paradigm” Plant Litter C:Nratios: CNyrrex CPlrrer CNewe  CPayc
Soil Organic Matter dynamics SOM Decomposition Use Efficiencies: CUE NUE PUE
Solubilisation: SOL

Plants co,
C:N:P A
New links between SOM dynamics and
Nutrlent CyCIeS EEEEEEEEEEER EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEER
DON
«  Soil inorganic chemistry and nutrients NHy e DiC D?P
affected by SOM dynamics PO4 A
(plus feedbacks) ; i
. . . . mimoabliization FN4
+ Land management increasingly driven Litter Vineralization FP4 FC4 FC3 I;l;g
by SOM storage and stability EN1 FN6
(for climate mitigation) lep1 FC1 FP6
i Respiration
» Assessment of future LRTAP effects

4 )

FNS FP3

will require models of SOM dynamics Soil Oraani Soil Microbial
(critical loads N, etc.) or ~rganic Community Solubilization
Matter
SMC
Som Mortality C:N-P
C:N:P

FP2

Decomposition FC2

ey UKcentrEfor EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEENEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEENEEEEEEENEENEEEEEEEESR
o Teamyt e ary Adr Pt ster Ecology & Hydrology




Management Board

SOC-D UK-SCAPE —=z//*"

Science Questions
Q Jack Cosby

. . . David Robinson
What is the sensitivity of SOC to local Bridget Emmett

or global changes in climate and land = _ Niall McNamara
management? e g Rob Griffiths

 What critical feedbacks link SOC with
soil structure, chemistry and
functional biota?

* What soil metrics and modelling ; 7 |
approaches best reflect the new — '/ Community
understanding of SOC dynamics? i / Engagement

* What areas in the UK are most at risk
of losing SOC, and where can SOC be
protected or increased?

UK Centre for Ecology & Hydrology | UK-SCAPE
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